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TABLE NO. 1

Generalized Quality Comparisons of Wastewaters

. e R T
Untrested sunicipad 200 200 s x 107 ©® 10
Trested aunicipsl

Primary effiuent 1385 g0 22107 38 '
Socondary effiuent 25 35 3 x 103 30 5
Coadined sevage s 4o s x10% n ¢
Surface rusoff 3 630 ¢ 2108 3 |

Source: Dats condensed from Tebles 12 sad 13, Sectfon V. Values dased upoa flow-
weighted means i» individusl test aress.
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TABLE NO. 2

Deposition Rates of Traffic-Nalated Roadway Haterial

. Deposition
Parameter Unfts rate

Dry weight /1000 axle-xi~ 2.38

Yolume qt/1000 axle-mi Q.63

Volatile solids 15/1000 axle-mi  0.12

80D 5.43 x 1073
€00 : 0.13

Grease 1.52 x 1072
Total phosphate - P 1.44 1073
Nitrate - X 1.89 x 107?
Kitrite - K 2.26 x 1075
Kjeldaht - K - 3.2 x 1078
Chloride 2.20 x 1073
Petroleyn ’ 8.52 x 10”3
n-paraffins 16/1000 axle-ni  5.99 x 1073
Asbestos - fibers/axle-mi 3.86 x 10'5
Rubber 161000 axle-mi  1.2¢ x 10°2
Lead 2.79 x 1072
Chronium 1.85 x 10°°
Copper . . 2.84 x10°¢
Nickel 4.40 x 1074
Zinc 3.50 x 1072

Magnetic fraction lb/lQOO axle-mi  0.13

1671000 axle-mi x 0.28 « k9/1000 axle-km
9t/1000 exle-mi x 0.58 = | /1000 axle-km
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RO THTAR~, TRENBRYBETIM S TS, & 5 LR BRBoB LD 50 R i,



BB EOMHANRN B LD THB, L LEL D{LENHHEYE L UCQBYWHEE2Hs b0 TH B,

M4
A0, YR Y ORBEO bOR, Wl CHIES W 3 HEBEYE, SEEBREOmES
WCHD, ZHLIHBHHRAOBERDZOREL L, $-MROZ Lieds, BRSSP EOHh T
DHAHKEIL X > TRIDER R >TL 5, XR(TIEBWTEFOPAENRLIATEY, 20BEYLEER
- —3iRY,
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TABLE NO. 3

Yegetative Litter Production

Source Yield of waste matter
- Evergreens?® 3300
Deciduous trees® 2854 |
Kye grassb 3675-5612

a. Full canopy.
b. Florida.

1b/acre-yr x 1.121 = kg/ha-yr
+EE A

+HERR, m*%mWWSSwigﬁmr&éoknﬁ FBRBRIBAENY ¢, hot =
TORIEBWTAES 3,

FHHBRIEA T, ﬁ&ﬁ%ﬁﬁ##féh,ﬁﬂﬁk%h%géné Lo TBAREDLY
TR, SSAMOTERYL &5, REEHECR, HARBEEOR L ) KAORVRED, —BiH%
Bf (erosion)p3iR = 5, _

igﬁﬁkléssﬁﬁﬁ,Eﬁ@ﬁﬁﬁﬁﬁﬁkiéﬁk@%ﬁ%%%ﬂ@kwm,%0%&Mﬁ
BLv, BNRERAEN, ARKE Hco-Fm (EEE, BiHE%), BXoERRSTEH
RERKHLTROLATWB(5], 9 LIBREIEHLTE— 4157, '
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TABLE NO. 4

Erosion Rates

Sediment Erosion rate, Geographic
source tons/mil.yr location Corment

Natural 15-320
Agricultural 200-70 009
Urban 50,000 Kensington, M4, Extensive construction

1 000-100 000 Stall urbdan construction area

1 000 ¥ashington, 0.C. 750 niz everage
500 Philadelphia, 9.
146-2 300 Washinston, D.C. As urbanization fncreases
watersheds

Highnay 36 00V Fairfax Co., Ya. Construction on 179 acres
construction .

50 000-150 000 Georgia Cut slopes

tors/m2.yr x 3.5 = kg/ha.yr
mi2 x 2.590 = kn?

WFmEH
ﬁmﬁwﬁﬁﬁLAOﬁm%Ewﬁﬁﬁn,ﬁkwﬁiﬁﬁﬂ16°z<omﬁﬁ,imﬂm#%w
%ﬁmbkzé%%&%ﬁbrwéoﬁkwimﬂma§%%ﬁ$&&ﬁ&km%ﬁﬁ~5mgﬁén
W35,
ikiﬂﬂﬁ%ﬁﬁiaﬁ%%ﬁﬁ&&,%ﬁ@ﬁWQQEQ%EKmﬁé&Tﬁ-ﬁmﬁ%br&
3,

hF ¥R, BHHHK P OFHY RIS 5 FESBET DR TV S, = OH%(8]) iz ki, =
% OEMHMRS I LT (BRI, WA TEMSY S ), HMHE L BB Ol MR
(T#klUﬂmﬁmm)*Lr<ﬁ6ﬁmnfwégt&ﬁoﬁMLL°%ow%k;aa,%fﬁ
Eﬁlvkﬁﬁwﬁﬁﬁﬁwmﬁﬁhﬁféf—aﬁ,ﬁ~7ﬁl08k§ﬁénrwao—@®vy
fw@ﬁﬁﬁaﬁ&ﬁw%iﬁg(ﬁmmmwofmwnmw)ﬂi YIRS hTW3, “hbnFk
#6§ﬁ%gklwﬁﬁﬁﬁmﬁﬁ¢km(Mmofwéwﬁ%W?ﬁ&ém,;Weﬁ HAfEk-
WTHEZARE LTnkn,



TABLE NO. 6

Dust and Dirt Accumulation Rates

Single Mt
fanily fasily Cowercia) Irdustern)

APik at Chicago [7)

Mean, tb/curd-ni-@ » m m 284
Median, Vd/curd-ni-¢ 18 90 [1}) n
Nonter of seeples &0 93 128 L1

Adjusted URS caty at
several citles {&)

Pean, 1d/curd-ni-¢ 155 107 4 W
Fean without extreme, .

1b/curd-ri-g - n 55 20 138
Kedfan, lo/curp-ei-d .8 k4 20 n

Noader of sanples 23 " n” 0

Blossherics st vashingtor, D.C.,
{stopping center only) {4}

Mean, Id/curd-mi-¢ . .. €2
Hedian, 1d/¢urd-a1-d 67 L e
Nder of savpley e &
Cverall mesa, Vd/curt-ai-¢ 45 1ne 150 20

¥o/curb-ni-d x 0.28 = hg/curd ke.g

#-6

.. - TABLE NO. 6

Concentrations of Pollutants by Land Use Characteristics

ppm of Dry Solids

N - Lond bse
Single farlly Multifenily
Pollutant restdentia)  residestradl Comercfal  Industris)

B s 260 30 1130 2920
B (- R ST 39300 42 000 6 700 25160

Tota) attrogen 280 850 420 L

Soluble POS-F . . 1g I R I

Codmium 3.3 2. 2.9 3¢

Chrontus 200 180 1o b

Copper 9 n 95 LY

tron 21 300 18 S00 0 22 500

Mngarese 350 Mo 380 L}

Nichel » 18 ¢ 1)

Leaad 1570 1 930 2 M0 159

Strontivm 32 19 ” 13

tine 3o 28 690 280

feaa) coliforms,

No./g 82 500 X8 000 3% 500 30 100

Tota) colifores,

No./g 891 000 1900000 1000000 - 419 090




#—17
TABLE NO. 7

Frequency of Occurrence of Persistent Toxic Substances

: . Frequency (%)
: Type - |- “Land Use .

Substance of | Residential |Institut.| = Industrial

samplel € B, Ml Cince | Cind Mind Sing
PCB' s g 75 54 80 80 83 100 100
Organochlorine Pest1c1des 21100 100 100 100 100 100 100
Polyaromatic Hydrocarbons| Water ND* -ee weo ND ND ND ND
Chlorinated Benzenes L ND eee el ND KD ND ND
Heavy Metals 100 100 100 100 100 100 100
PCB's 100 63 : 60 100 100 -100 100
0rganochlor1ne Pest1c1des ~~|100 -100 100f- 100 | 100 100 100
Polyaromatic Hydrocarbons|Sedi- | 25 «ee -u- ND 25 60 100
Chlorinated Benzenes ment 50 -e- -a- 50 57 83 100
Heavy Metals 100 --- a-. 100 100 100 100
* KD = Not Detected .

F— 8

TABLE NO. 8

Mean Concentrations of Persistent Toxic Substances

- .Mean Concentrations
(Hater Samples in PPB,Sediment Samples in PPM)
Land  Use
wT \ . Insti-| .

Substance yg? | ,Res1d§n§1aj tut. ‘¥ndgs§r1a1 .
o Sample | €  B.  HiiCince [Cind Mind Sind
PCB's - .. . - -.064 -.040 .034] .005 |.004 .079 .028
Organochl, Pest1c1des . - ..036 .050 . .034]| .031 |.027 .076 .065
Polyar. Hydrocarbons Water ND === ---] WD ND ND ND
Chlor. Benzenes ND == === ND ND ND - ND
Heavy Metals 554 593 700 90 {2309 1767 416
PCB's .220 ,105 .,132] 1.29 {2.61 5.58 2.00
Organochl.Pesticides J17.105 .132] .160 }.151 .687 1.30
Polyar. Hydrocarbons| sedi- 1.90  ---  ---] ND [92.9 13.5 9.30
Chlor. Benzenes ment 067  ---  ---] 011 }.047 .173 1.18
Heavy Metals 61.8 --- -l 1315 142 184
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TABLE NO. 9

Frequency of Occurrence of Heavy Metals in Collected Samples

Frequency of Occurrence (%)

‘ Combined Water
Metal Water _ Sediment and Sediment
Arsenic 89 - 100 95
Cadmium 8 . 80 44
Chromium 80 100 9
Cobalt 4] - 80 61
Copper 100 - 100 100
Lead 100 100 100
Mercury : 16 - 100 . 58
Nickel - 95 - 100 98
Selenium 73 - 90 82
Zinc : 100 - 100 100

2.4 SEMHEOHIKEFTHOXREILTOESE
BT B L 22 BB O A S FERIEERIL T2 LI LW, (iih s, Eililiko

BUEL %R, - THUS ORI 2B OMHAR, 2 oHURO TAKEY 27 A, [KEFMHIIEER ¥

DEIRLDICERT L DEEN, ZORAFREBEDILZITHWENLTHD,

B— 509N, FEREFFKED 2 BRETIHERSY & 8 & T, Wik & 0 fley 2 Bt £t ( mass
discharge ) &R L 7c b 0 Th %o RIRBHHMKS L, ERLTH 2 L5 I, BRARIC L - CHREL
15, éBL,mIﬁmeﬁm Bt OB O L BB L > T O WL 6MTTHE ) Th
- %o BIREFHEIMALSY I, %F@W@Au%ﬁaﬁtbkmﬁm!%mbrma

- 5&%%Lrﬁaf«éﬁ,%%zgmm w%ALﬁ HIRBEIEI AR X b K& AP Hifk (mass
discharge ) %+ 5Z & CEP)ZM Lﬁ*l/fxf)‘fb, ﬁilﬁiﬁ")??gﬁ i@ﬂﬂ‘?‘% &, ﬁﬁ?ﬁﬁfﬂiﬁkﬁﬁﬂ
;mYM§&ﬁaer&za % LﬁEEW%AL,%wéﬁﬁ%Tbé
Hax OBLHE O BE R, #m¢ﬁ%<£afa %Lf~ﬂ%kﬁ,&*m%k§bw15ﬁﬁf,
>ﬁ%m&@f6konrm¢f6 éBk,%&ﬂﬁm&mmMnﬂﬁﬁﬁ%)ﬁ**m%k%ﬁ&&
B, ﬁmé#f&bﬁ,ﬁ@wmmamMﬁ kivﬁ% ﬁ&&#ﬁﬁf%ﬁéht#ﬁﬁ%&zu
:lofﬁﬁ&mHTW6 | - ; At




persons / hectore

(o) 20 40 60 80 100 20 140

60 3 1 2 [l A - 1 : 1 2 1 1 [y i 1
S0 .
- 120
E; 40 : : . 100
(1]
5 DRY WEATHER FLOW
L=
.. 80
& 30 4
a
w
2 60 5
] ™
- O
> 20
‘2 Pz 30 h/yr
S5 - 40
z
g TYPICAL FOR SOUTHERN ONTARIO
10 ] )
- 20
0 T T v 1 T T v T T T v 0
0 10 20 30 40 50 €0

DEVELOPED POPULATION DENSITY, persons/ccre

COMPARATIVE MAGNITUDE OF
ANNUAL WET- AND DRY- WEATHER FLOWS

IZI 5

BRI~ 6CI0DEL, BAHIBI EBli ot & 5 U 7 B 0 PRSI TR oS00 15 J: O Ik ( mass
loading)&ﬂ’,ﬁlif;{,@’(‘?)%og . ;
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Quality-Quantity Hydrograph for Case Study

QUALITY - QUANITY HYDROGRAPHS

&6 —(10)

Wil & DB R EHRE RO ’i’ﬁ%ﬁ\'?‘ 5)‘\:‘&1),.\?5:1:():%?!{%&)&%75]}![ ( receiving streams )
~OBRKIEEFERT 27 dic, ZLOPRBBEERTWS, REE H F ¥ OEERBRFE TR L EE
WRAZEB4H, Reference Group on Great Lakes Pollution from Land Use Activities (PLUA
RG)1&wS 77— 7 ( LMFIESHICRET 5 TAMO BRI+ 580 7 v — 7, B# PLUARG)
EFREE, Pk (land drainage ) KERTI LAY 27 A0ERIIET 2202 mEs ¢+
7zo PLUARG 119784 7}4%*%&&&1 L(1l), Z ORI LY, TR LHPEKE ( land
drainage rources ) » Bﬁ‘alﬂ'i‘é P ’U?'P ( Scdlments ) I%ﬁﬁf&“ﬁk%’ﬁ, EHHIhIEE B
xum&vwﬁﬁﬁﬁkiormménrwé tﬁwmbnoiimwmﬁﬁ%%ﬁkﬁﬁbri~
10IE5R LT,

HRIRL L CoOBMBTHMOBEALER, bhn 747 CEBSNABROTFEODI L >T LRSI T
Wa, ZOWRBREAZE-NEBEHIR TS, 11580k 5L, l)ounds/acre Ly Lptirﬁ,k
& E MWL) 3444 ( raw municipal waste ) O CODBLUBODEIEE A Y Fl L’C&)Z) ¥
R AR RIE200%, REDAAHRKIOLES, T LCHESBRB L VSRLE A>T s,



Paramaters for which a Creat Lakes water quslily probiem has been identitied

®-10

GREAT LAKES WATER QUALITY POLLUTANTS

PROBLEM SOURCES
POLLUTANT
Nesrshore or OIFFUSE
Lakewide Localized Lang Runofl! Atmosphere In-Loke POINT REMARKS
Sediments - .
Phosphorus ! Yes Yes Yes Yes Yes3 Yes 8 percentage unknown: not considered
sigmticant over annual cycle
Sedimen®.! No Yes Yest Neghgible Under some Negligible | © may contribute to probiems other than water
Conditions quahity (e.g., harbor dredging)
€ incluging streambank erosion
' Bacteria 0! Pudlic No Yes Minord No No Yes d1and runoft is & potential, bt minor source;
Health Concern combined sewer overfiows generally more
significant
PCBs! Yes Yes Yes Yes Yes Yes
Pesticides? (Past) Yes® Yese Yes Yes Yes No © some residual problems exist from past .
' practices
Industrial Orgamcs! Yes Yes Yes Yes Yes Yes
Mercury! Yes Yes Minor Yes Yes Yes
Lead’ Potentiat! Potentiat! Yes Yes Yes Yes ! possible methylation to toxic form
1. P-ramotérs for which no Great Lakes waler quality probloem has been Identified, but which may be a problem In Inland surface waters or groundwaters
Nitrogen No No® Yes Yes Minoe Yes ¢ some intand groundwater problems
Chioride No NoM Yes Neghgible No Yes 1 some local problems exist in nearshore
" aress due to point sources
Pesticides! (Present) No No Yes No No Yes ! pew pesticides have been found inthe
environment; continued momitoring Is
required
Other Heavy Metsls Potential! Potential! Yes Yes Yes Yes
Asbestos! No Yes No ? Yes Yes 1 see Upper Lakes Reference Group Report37
Vituses® No Data Avgilable Yes k petter detection methods needed
AC1d Precipilation No No™ No Yes No No ™ g potenttal problem for 'smu"ef. soft water,

nland lgkes

1 Sadiment pev se causes 10cal Probiems DROLDNOIUS AN OIhet SEOIMENT-B3I0CIALAD CONIAMINANLY Nave (akewide CISDAr$I0N
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TABLE NO. 11

Comparison of Raw Municipal Waste and Urban Runoff

Pollutant lunicizg: wastes Urban runoff
cod 1 027 9318
80D 685 470
Suspended solids IR & | 6 690
Kjeldahl nitrogen as N ........ 6.1
Nitrate as & _ .2 L.
Total pnosphorus as P n 4.7
Chromium 0.10 1.6
Copper o 0.20 1.6
Lead 0.08 2.9
Nickel 0.16 1.2
Zinc » . 1.8 2.0

Ib/acre-yr x 1.21 = kg/ha.yr
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a) YR M 5 s
b) FEHAKE I 83 5 [

ARG, BAGIE, BERINCHE LK EORM AT I <& b0TH B, LiL, AR
mﬁﬁﬁ&wmmm+ﬁﬁ%®@émﬂﬁﬁﬁﬁﬁf6kﬁﬁf&gvééoLkﬁor’mmﬁkm
ﬁbk%%ﬁ&4vﬂ¢bk&%ﬁ?é:k#ﬁﬁmk$&m?&éo

kkiﬁ:Wﬁ%mﬁﬁﬁk%wk,TmﬁVXTAWQ%nKLﬁLﬁ%ﬂ&&kz,mﬂmﬁf
DUMERPFIERES LY+ 5, THREKRIC L > CHEARBAR TH Y, M 0485mmn
ﬂfutzm\m%wf&“ﬁﬂﬂiw%g&ﬂg@:f:tuaéo:mﬁ%mm*ﬁAwﬁﬁﬁﬁ
@*L,éﬁk,%mwﬁﬁﬁtﬁﬁféﬁ,ﬁﬁﬁ&hﬁﬁﬁﬁgn&wﬁm%gﬁm%*ﬁmbk
CEhadz tichk s,

3.2 g
*ﬁ%fmﬁbklﬁﬁ,%WMH,%m%ﬁBIU€~&%EKﬂ%&%§&6KBTO%nm
m§ﬁ®$§mﬂmﬁ®%m,~%v@ﬁm&M§m:5m,mméaﬁmmﬁféﬁﬁEM&WMw
REDERILLBLDTHSB,
& B IROWHHLAFH L < HROMMBRICEIES 5 &, FHOKVEESOK = 24 L,
SRERSY (JUTFAKI~OEE ) MRD T o ko L Lt B, T OERDFER,
a) MK O — 7 FROKK
b) HFKHKREDZd{
c) HFEAKERCoET R OB
NEokths,

-7 FEEROKA
%MﬁwﬁkﬁE—ﬁ%%@ﬁm&&orﬁbnaﬁ,k(tTﬁWﬁ%Mﬁ*ﬁ?%ﬂ&ﬂ%n:
To THOORER, FHAMLERK, BLOFBEOERBICHELL LD TS,

Hi7K g o 22z 4L,
DEARETHAOINL, WTARBEOBRDE bl bF. ZOfE, WFARRARDS L, BFASA
Bngtd 5, BABORELIz->EDL 5 hEBsib 5,
a) HUFAKEOET ik, HTFARICH > Ty a4 EZET 5.
b) JEHE VRN OFBRHA EECITRARIRIT 5 L, BKBAO BRSBTS 5 - &
icie s,
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) BWABRARRY LTS oM ChimicfMERTWS, Lich > THAE 028 LYK
BT E ZAROMDPE L BT,

R O
ACEHHRRSY Dk ( Fift ) LR (HEHER ) LaUgnL, SEMHMRS (88 ) b+ 5 L, 4R
&ﬁB.m%mﬁmwﬁﬁﬁﬁﬁﬁwféckmté,cabtﬁ&m,e<mmg&m@mgg%@
BB, [l NS RTRBY, FEAOB{EoBROE, REHRAN LI LIEHALLTLEST
nWanhbThs, '
HERBRPBRDP T HROLREEBT L EDL RSB,
a) KREEYOHE
b) TUHOFIHE ~DHIKIREE L CoOTRIEI ML
c) ERHE CRBELERET S

3.3 KHOMRE
Wi I L o4 OFBRH ST A — 2OV, TORE2ECHREIL, SRBRLE,
T 5 LIciEie B 25 A —# ( pollutant parameters ) ®A v ,%7 bOKXE &%, BRI £ 72 22060
BT LD TH B, cOBFYE— 78 L0H— 8 ItTiY.
K OKERE~OA 230 FI—BEHIOEDH T Y —HFATE 2,
a) {%f2 ( public health protection) ' ' :
b) I ( stream ) DEFIL
c) KA&EAMY
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HYORAULIC EESIGN
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2
M RTEIAAIKD X 5 IO vy v—3 a >0l ( body contact recreational purpose)iz3t
FEH PSR TVWBRER, RITKITHARSIEAOIBRIR L LTiidhTwaiaiid, (Rt
BIEAR MY Th B,
a) v r—arorRi
KEO LS MO L2 v—v 3 vzt &h Bk ( water body )% e & B 508, Lk
3 —w v SHEERCBWCR, 2AMBERE, FEEKGER, BEEA MV Fayh 2 (E
RE ) OARVvARALVEZ#HSTTWS, LALEXSGHFAVANEERST S LERET LIZK
hizEy, £RR—EREBVWTLHE) LD TH S,
TR R s %, KBEREEE ST X ) LT 5048, AKkiAT+T5ANZNO6OHHE &R
LA DRTWnE—RBEMIRELONTHVWBITRE L, FETOLIAHARIIL TSN, EDT
H#HE(14)ix EEC Mandatory Objectives ( E E CH#EBH BIE, 5% 03 v 7 h, 2K
BIBEE 10000 f8/d1 BLF, FE@EMEKAGHEEER 2000 /Al LT ThB &) HIEHFL LS L L,
ZLTHEELWAEY, 8004 » 7 VR KEGHEREH 500 f/dl BUF, FEEHERRGER 100
fE/dl PTFEEIOTHSD, KEE, $5 (visual inspection )ic X 3% ( K&iER ) KIS
WTHIKIBIE IR BB LI, 7T VA, 22087 FY) —OFREBKBSBLERT 5 tk%
BIR LI, Thbb, FEHMTKREIE Mandatory Standards 2395 L CAIBEEEI A 33%LL
Foyr gL, &ﬁ}vf;wifﬁk&'ﬁ!};ﬂi Mandatory Standards ¥ #t%x 533% L. Loy 7
BEEF LI, ‘ '
A LICEEOPAOS)II X 5 &, FiAK¥EIHAK T Salmonella SP, Pseudomonas, Aeruginosa
# X O Staph Aurens @ KRAHIRESR X OB FHERBEOW S IKHEBESAD 2 2 & &R LT
wa, &612(16), 4 ¥ Y AMdikias ¢o Candida Albicans  IX3E{E{EKRSEEEE & WL
ERHHIENBRENTWS, ThonRBRIL, FHRERYEL AT B0 L KiGHREL
OEIBETFOEOHE A DI - LEEBTTH500TH S,
b) ek
EREKIZER SR A RTKIR—RRIE, LEL SNEARBBRAEBEZT 5, LALEADL,
b AL OBEME ST X 5 RFRDHE, GHEAORQEGECRESIKBRECERY,
LichioC, ZHERENDOELND->T, HELLEKFENALELSNDDTH S,
SREIK & LCoRBAKRDFIZET 536 Lo, >EDEHTHRT 5.
fiklk & LCHIfl s h TR, —RRIKEAMREROT, HRHOLE /N CHE. €
5 LIcHITFAMN, BWRYE, 77—, HEAE (FKA), #EDAELRYE OBLRHHIC Y -
CTERESND L, £ OEASMBEARE, LIELERAEL 25, €9 LI, HAREEL
CEDHTAEHEEE X B EBRV,

GNP EH |4

I TV BERHL L i, BRI X 5AKDE(L (aging of a water body by over enrichment)
Dz R, ZoEBERBHkicX > TMESh 52, ThBFREUE, L YL ROFFBEA R



KE~TE T 20 6C°h 3,
RER~DOBERFAED A 2y b ik, L OB X VBRTHB(17). —A¥IC, WIAKEE L
S, FRLMHLATSREND S, Sbl, MEEREIL, BT s,
HRETORBERIS2ENL ) CH 5,
—REMRONHIC X 37 4 vy — AR
—HEBYEI X3 7 v vy GRAEO Y%
—BEB L U RWAFHEE TR
—wyHy, K TUESTHYHEORERE (ZhRAHEER LYYV T)
—REBOBLRPRFEBHERICL Y, KREKPICAY2 7Y 7 OBERIENRD S 2 &

BRFBCLIKROPICRFEMHRSBE CEHSN, - LRoE (5, 7rE=7, §EH0H
WRARE ) b BDT, ) LIKRLIELIE, U DOBRGPLREORE N L g, adic
HERKRICMA 65, HBELHNYR L OMERB VAL TH B L, KEARMICELERSEOR
EEAMRZ 5, §C1), ZhboEix Ao stHiIc 5 ( carcinogenic risk )OAEEIEN D B L
AONTNS, ZDX S IZFKEKBRROUEEL W) AD CBEERILEPILETRECH B,

BREESVI V= a vRu— ) ZARBIETA V7 M, KBIZE >TER S - & LERA
HATHL . TRRBKOROVY L—va VX AES KBRS, M+ 5158 (Kik, §04Y)
ROz LB, OEWEDY, G, v, AEHlTR, KkEor a3, REOKOEOFERL
BEBE~D L, HAMLTCRENLBLL MEERRY, SOREERRUPHIENALEL 5,

K444
#*Tﬁﬁ%@wmii%m$30057%ﬁm KEBSI HBAKRPOBHFRRBV_AVEEET 5. b
DA INR, BEKRE~OBHAOBODDECEBEN D, Lo, BfEESRIEET 5Tk
wﬁ%aLTD@%E@T#&wxﬁﬁy%LrﬁﬁéﬂLrLi5ﬂ%ﬁé&<%:&ﬁk$f&
B,

FEPE R X OCHES BRI, ﬁﬁ@&ﬁk,in%wﬁﬁ&ﬁmkwféa3Lﬁi&®%§kﬁk
R Lo b,

ERLL S i2, FKBEHKOTRAKBEIEIAKGE~SI2 B4 257 bid, BERBEL XM
TRAARBHBEELT, LW THEAREERBA LAY M ThB, 25 Uled 30 b OBZE2
ToWRBRICEBMERT 5, LAl He0BmE 7 2—%1, thagolk (%6
h)ORTHETDY, NPOZDay bo =L LEMERBELTENOERIETL0OTH S,



Bam WABEROHETEE

4.1 #@ B ,
T%ﬁbxoafamm%mmﬁ%mﬁw¥¢mOéwivkﬁﬁvééo
a)?%%ﬁ@i&
b) SBIEMEIET %

THIMHEHFRE L, BHEOHELEBoNh©, 2 Filiforh o4 0ESoRFTOEROH
T, BT CEHLIRFHEELZONSE, Zhil, mm%mrﬁﬁféwkﬁiorﬁkwﬁﬂwﬁw
ik ELIETLES 2 EMNTELEH,
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Ay b REEZONDLOEFETHESXDOL B,

—— Bl

— Ry Y—=vs

—— R U REEER

— RS BREBWEE 5 Z & (air floatation )
— R CONBEL X ( BAOBRER )

— B ( marsh treatment )

i
L, 74 S BENMETEEL R, E{%ﬁ(iﬁ;’i*\wmtﬂk%ﬂiOTﬁiﬁﬁﬂﬂ ( sedimentation
treatment Y275 b D T¢H 5,
BRBMEL @R, FANRIEIA Y ARRLFALERERSCHDHH, Thabb,
—HFEBRFEFIA D5k kBT DK
— (RARWIHSKR)FEHEIh TV BEh, HHWIHT ORFKE
BRBEHOABERE, LELESF0 X RHEI AT Eh TV S,
— L E BT 5 10 0 (LA |
——ALF R

THLIHEROFIE vy Fa—t vy YD F v —nXNHER(BIAH Y, 1/5HRikKD 14150 ML/S
(323 MGD Y lulcx 2 X9 RFIEh TR 5,

ZOKRIL, FLRyY—=2 ), FEEH 4.5 ML (1.2 M/gal) O%EKE, 5k CEREAL
BB+, COERMPBIELTHHRYAREREDPERE - REEHEIh WD, £—12% 8
5L, 2L LTOREDRR,

BOD 61%
SS 51%
wretEE 61%
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TABLE NO. 12

Projected Performance of Charles River Pollution Control Facility

Reduction, "2

Flows to station

Detention Suspended Settleable

Mg31/dd  h/yr  Mgal/yr time, min EOD  solids solids
1.0 5 260 2y ... 100 100 100
2.0 2 450 206 ..... 100 100 100
3.0 550 69  ..... 100 100 100
4.0 100 ) 7 2, 100 100 100
5.0 S0 11 342.6 88 98 99
15.4 160 103 m.2 40 6 8
12.5 -20 15 97.8 36 54 7
25.5 35 37 62.1 28 34 57
32.5 35 55 45.7 24 29 45
50.5 20 42 33.9 20 24 35
6%.5 15 (1] 26.1 N 19 28
8i.0 10 K} 2).1 15 12 24
92.0 5 21 17.5 14 16 21
131 15 83 131 12 15 16
164 S il 10.4 10 1" 14
198 3 25 8.6 8 9 12
230 7 68 7.4 6 ? 10
263 3 33 6.5 5 6 8
258 2 25 5.7 3 S 6
323 3 4t 5.3 2 4 5
323 12 ... .. ves e

Ay Y—=2y

HeDLVDSS ¥BRETHLOIERAI V-V NEMEShD, 2027 Y —2id, B—oRESn
TRELTH, HBVRAPEEL LT, (A 7 e € 2 CHL Z s hic BEDHD L BRE
Faoflibhs, - o A ,
BADsA70R7 V- RS h, AKQBEEDRATWS, BxD24TDRs Y —VEEE
iz, MAMAKEBEOEH (FELTHFFBICREATCHBERTWS LD ) NE-13KEL DO
nTwna, : :
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TABLE NO. 13

DESCRIPTION OF TYPICAL
SCREENING INSTALLATIONS

a

Type of %o. of . Screén

streening screening  aperture,
Project location equipment units - micrums * Screening application Period fr service
Belleville, fotary screen ] ld’s Piltot plant operation to 18N
o 1978
Ontsrio (13) Static screea - 1. 308 test egfeuivsnus of w1
Static screen ] 152 screening combingd sewer
Rotostrainer ) 500 . overflows
Cleselang, Orum screen ! 420 . Pilot pretreatrent to 1970 to 1571
G0 (2, 47) dut) vedis filtration
fuclid, Ohio .. Microstrainer ) 3 Dual yse: dry-weather efflueat  Under comstreitioe
(49) ’ polishing 982 of tire plus rain
treit-ent of combingd sewtr
overflow ’
Fline, " Microstrainer 3 20 €ffleert polishing Urder carstruziton
Michigan {49) . -
Ft. dagne. Static screen 12 152% Parallel screening fazility 1975 to prercnt
Inavans {50) Drus sceeen 1 1w to test effectiveress of

Rotary screen 8 105 virious scresns, ran treat-
ment and gretrestreat
Milad,eee,

Biszcrsin
- {4, 81)
He-ley Roat
Test } Drum screen ) 297 Pretreatrent to dissolved 1969 to 1572
air flotaticn
Test 2 Orum screens ? 84 Sequential screening 19
Microstrarngr 1 149 rdin treat-ent, screens
63 operated in series

Test ) Microstrainer ] 20 Kain treatment of cordbired 1973
’ ’ : . sewer overflow anc @1532lved
air flotation efflvent dolishing

fest 2 . Orur screen ) 297 - - Pretreatrent to dissolved air 1978
: : o . ~ flotation with cherrcal sedition
M. {levens, “ Microstrawner o ) 20 and 60 Polish pond effluent 1972 tc 1375
Mignrgan 32} B o .
New Yors Lity, Rotostrainer 1 W © Pretreatment to high-rate 1975-1976
Ye= tore {23. 53) Disc stravner ] 250 ang 420 filtration - . . 1976 to cresent
Morwalt, - Microstrainer 6 35 0r 70 . Dusd use: 'dry--uu\u efflyent Under corstraitaca

Conreztrcut (49) polishing and rain Leeatrent of

comdingd sewer Overflow

031 City. Microstrainer 2 T3 Duial use: effluent polishing -~ 1976 to present
Perrs,lvania and rain treatrent : . ’
(39, 54) . o : ‘
Priladelnmia, Microstrainer 1 23 and 35 Main treatent with disinfection 1959 to 197
Pennsylvanis -
(59, %6, 57)
Racine,
wisconsin [43) g

Site | Orum screen 2 97 Fretreat-ent to dissolved air 1973 to zresent

Site 11 Orun screen 4 92 flotation

Site 11A Orus screen ! W Main trestrent L
Rochester, Kicrostrainer ) ] Pilot main treatrent : 1975 to 197¢
New York (35) G P

iy

Syracuse, Rotary screen 1 105 Pilot mafn treatrent 1874 to present
Yes Yoer {35] Microstratner 2 20 ana N Cod

A D — LB ’ SRR
xv—w%«uﬂwﬁﬁﬁu,ut&%%%ﬂaLT%%éhkbmﬁbéﬂhEb,mm%é%ﬁ
T*ﬁ@ﬁ-ﬁnybn~wﬁmxéo20®§$%k%§wa4fu,xa—mz;a«yﬁwxy
PR ( H5 VISR ) ¢HIR-16 (25) kKilinhTwnas,
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AR

A. SWIRL

CrannEL FOR
OvLIRILOW .

ourLeT
10 STRLAM

B. HELICAL BEND

SWIRL/HELICAL BEND/SOLIDS SEPARATORS

CLEARWATER
. EFFLUENT

MELICAL
LMD

FOUL SEWER

B—16 (25)

acm oo

e
f
9
h
i
J

STRAICHY

INFLUENT

inlet Ramp

Flow Deflector

Scum Ring

Overflow Heir & Weir
Plate

Spoilers

Floatables Trap

Foul Sewer Qutlet

Floor Gutters

Downshaft

Floatables Deflector
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TRANSIVION
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AU —VBRHBICHE, 2¥0L 5 B4 0fMY: D 5,
W RRRERR
HRErS: 83
53BES% ( primary separator )

ﬁﬁ%%%tbr®x9~Wﬁﬁ%ﬁsﬁfﬁwTKﬁﬁ&@mwv74z&@LrﬁmL,itﬁ
%%«mmféﬁﬁ&ﬁooE—amﬁﬁmu,ﬁ%%«@ﬁﬁu&m1974xmxor:yrn—
vEQ, BRRERIGELBL TSNS,

AU = ORI, FARLEBICET 3MUEO b OBABREI bilibhs, ZOFCil, 2v—
w@@@ﬂ%%ﬁﬁ,H%%mvﬂ—kabm,Mﬁmkﬁmwﬂ%ﬁ?émmwxv—winkﬁ
Hohs,

AU — v 5yFEEs ( swirl primary separator ) id, MREO R U —LifHHES (FHIS) LV L LY%<
DSS KT DI HHBEINL, BBESNIAY - LEOBKBISIEC, EBSRBIZS 270
BiHELLEhTws,

AD=NRANY W VR FREHEERML RS DFer2a br—va v, R@E, I FFBLU
FEETETLRA TS,

xa—w%ﬁ%w%%h%f6%¥w?—y$,ic:n-a~7®947#7xwmfwmﬁml
% ¢SS DBRERIIIZ~55% DM TH 5,

hfR Lfc%ﬁtbﬁﬁ%( air floatation )
ﬁ%Lk%%wﬁéimu,ssﬁiU%ﬁﬂT#ﬁmﬁ¢uﬁoﬁ6n6M%7u—xagwﬁg
VA ORKICHBM L Fike ShTwvws(3),

BERMREKROFHERS S, SERKNHIK X - CBRES 5, Killit, ﬁmﬁwﬁraxymBMMén
BEHEx+ ) - Lo KGETCEAT 5, BRLEZGEY %4 ) — L, }?3}%&/7 (floatation tank )
RET W (ENER>THD ) BoEDnFhrcdhs,

a) Fikaftk
b) HAD—#%5
c) air floatation D{FRFEHIZK

AR CO5RE ( BARRER Y )

RSB (LRI Z YROKE VRS ) i, BIERT5 X ORI FORAMICER+ 2B
ﬂkiv%hkﬂ%%t7&T6ﬁ®mﬁﬁm&ﬂmfébmf,ﬂ%W&ﬁﬁﬁkﬁowk;%mﬂ
fEcH s,

BRI DT > THA O TENF bR TR, ZOEBICHSTOL 58 402D
5,

—hAY ¥ ETE
— SHAH T OMEHONE S v+ 2



— LM k0L
— PESEERL T D BR K
— WHFEEA DG

FROSTRHEEMENTL Y, DROLEACEEAOREELEL Ly, S KTARE~RR
ROBLIEMT 3101, BHAROPCRESAINT vy 7 ¥ BRI T B0, FakoihicBt
Ke{b&% ( magnetic iron oxide ) ## A ( seeding) L, & 6lC&%iﬁﬁ]R"%ﬁ}%ﬁi%ﬁﬁ’iﬁﬂﬂfh(j{& &
S, BEHARM T SRR ( matrix ) EFhANIBT 5, BREVRETHEOTH D,
BRIEEHLIE70 v 70RTFEE 77 v v at b, #igh ( back wash ) #EN o7 bh 5,
W ORI BN ARBFE L S 5, :
INSBEFVEMiolc At uy MR (KR P CHREINL(25)) KRBT BREDRERD L, M
BITFAERT 280013, A0S L AKE WD ¢, BREDREILK ( sedimentation )IZ X 3 5L
KEVZ ERRM>TVE, KR P CORFRILED Y, WhA—FOE, SSKOVTRE IR
ThY, BODRKIBH LRIV THE ZENARIA TS,

Lifn

%ﬁn BIZXBFEVRAMLv—va v IORBY 27 AT, 74 AOHEIEARM, EEEH, &9
FHRUEM, 70 v 2 BRB LU niBR ¥ OFHEEMNT, SS, YV UBIUHKLRET L E0oHY
MBEH I T 5[28],

SS &Y ik, BIEARM, BEEEMBLOEHeBIcX-> TBRESh, d7rve= 7ﬁ§$uﬁ
i - 3% 7 v+ % ( exchange/adsorption ) Iz Xk > TRrE & 5,

JERS) R Hodk
H 2% OB 7 u ¢ 2K B BT OBRERFFES A, F—14 (3ICELDHOHATND,
F#ERoL, fxORES vt 2T REDRICHEVESN 1S 52 L AR Sh 5, Fix

XSS BREnMBEHRIE, $HIkR s Y — (static screen) 05 % & W) {KBEH 6, BRERNEENISS

EWVIHIBRICECEET S, VUBRERSWTHESRIE DR X B, —fic, RB&Ehi-fExnS

vt R L TI0%h H50% D4 — 5 OLEEHh A 5, ' ' :
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TABLE NO. 14
Comparison of Typical Physical Treatment Removal
Efficiencies for Selected Pollutant Parameters

Percent reduction

Suspended Settleable Total Tota! Kjeldahl

Physical unit process solids ~ BODs  COD solids phosphorus nitrogen

Sedimentation
Without chemicals 20-60 30 34 30-90 20 38
Chemically assisted 68 68 4 ...

Swirl concentrator/flow .

reqgulatcr 40-60 25-60 .. 50-90

Screening
Microscreens 50-95 10-50 35 ..... 20 30
Drum screen 30-55 10-40 25 60 10 17
Rotary screens 20-35 1-30 15 70-95 12 10
Disc strainers 10-45 5-20 15  .... .. e
Static screens 5-25 0-20 13 10-6C 10 8

Dissclved air flotationd 45-85 30-80 55  g93b 55 35

High rate filtEationc 50-80 20-55 A0 55;95 50 21

- High gradient mégnétic ' o
separationd 92-98 90-98 - 75 99

a. Process efflciencies include both prescreening and dissolved air flotation with
cherlcal ~addition. » : .

From p\lot plant analysis [45]
c."lncludes chermical addition.

'd. From bench scale and small scale piloi piént 6berhtion. 1 to 4 L/min (0.26 to
1.06 gal/min). .



5 R Byl & OB

5.1 HRPHBE
HAMBEIC R, RIKOH L FEHER L 1 MEEL THA L FIE (ARRER ) OWHNE R
9.
FAIRESEO L S YLD D
—— RO A NYE
—KADYE
K %
K44
BXFLa vy be—n
— VI L= arT AT 4 OHE
AERBZSEOHFAMNFTEN D, |
—— R v b= VORI R 2 EME 7 ¥ — DR
—EB K Nt SRR MBI O HI6) ( Hegk ) BT 5 L, HEAN»OEMERNIMSZ &
Hhb,

5.2 BHMHBE _

HIZKEEE - ﬁ@®3xbtﬂh&%hﬁéﬁwﬁﬁﬁﬁﬁ BREBENRT S n—F Thd LML
R, il b, EEMEHA L7 4 PEEELIZYEV YTV T 5HELR DI 1L TH S,

50 AWM AII TR, BOEE M IS LOREREIC T 2 2k A LRy, 7%
FHREZOWTRINENEI X 5862752 L TH D,

WiHEAHE LTI B 3BTORTFRHEOT R A UMk b e, HLL, LVEAMET 7w
— FORTHEITENTOSD, 25 LI LT T o —Fi, L8R G, 5 LOHHMH & kL2
#b, BHTOWHOFEA 5 =& 50 X D KGR U &30 L TOH L IAESOMR D bR 1o,
D7 Te—Fik, 2EOXIKE, 5HDRETHYPISAS, _ -

1) FLiYR[ L ROBTYR/IL, TXToFRBEROPEK~x #— 77/&%%f«%rbé
ZOBSEO AR, 1RFAIKY R 7 ARFERO=—X @I+ H5HECHBINE LI,
AHEBRETHIBHICET2Kk~2 42— 77 MEREKET S Z L, 21, BEAEOKEARERR
ABBEEXHAER L, BXU3IK, IFkoMEbkeRIs2LTH o, -

2) TAROUWGERLRE Y 2 7 A &RH>Tilitk, KB LOHXBEOWMIOBRBEREEBE LR
A G HER AU L, HTFTRETCH5, HELOVMOBREE TR, UMirH th- 1
HUR R TN, Hfitl LURO v 2 7 ARRSBE (in-system review ) ZEEFT & TH 5,
HEEAEO B, B X UK ESREO 2 bEPRLEERT DL, RKOBAH
BIA~LORMR>TTL Ch DI, REDPKRBWHOBLHEMICIST 23X - RE—BFX
CEELIERERDI,

3) TRTOFHERBICHT K 27 Ak, KEA»G/MIAE CRETH2EAFIKLI->T(R



WU A S EFE YRS ) R EhoR&EThs, Thid¥ky 27 20Tt (dual
role), Fihedbb, JNELM ( minor, high frequency ) DRFAEHEZIEL T h B &,
BLY, K&LFill (major, rare) OBMERELZR/MIL, POAMEF 5 L, 0@k
ERET200CH B, I THETAOHBBRRMBBRAIETFIoLE2005, ili6,
K Y 2 7 AGAE I RN RRFHEN, D5V ILBEEICH (rare ) 2 RFHEINR LIS -
&m;ofﬁméénéﬂﬂzxbéﬁﬁéiﬁﬂﬂénévéaah,—ﬁﬂﬁmm%wmv
AT L, FEYKY 27 AORDEBZ 5N OAT BRELPIET 5 LI FHShsTH
BIMb, DUIMRIEKS 27 AL Y BIEOPBL RV EET 5 ThA D s fallle 6, B
RVLHAKBRIE R WIC IR & R o A UUKBFHEK & 2 7 AR, i ie K& B HiikBEIC R L C
mﬁénébwvﬁébb,ik,&6v&ww$Eéﬁ%ﬁ&ﬁénébwvbétwﬁﬁm
BAShBCHDIMmb, |

4) HLOBHHBOREH L, MEHAROMBL RS T RETHY, EABIELCEIGTRE
EEATH & Th Do KCEMBRMTAIRI b1 2 BEROEEE, « OBATE S h b
Wb WHELEBTHHLEIOLD,

5) FHLWRHMROBRE, MEOIFERES L CREEEICENT, 1H0@ALay ba—7
n770%, FHEIL, HOFTTRETHL, ZLG @2V TR 7Ta S50k boTo N
KPEHIRETH D, BRLICRAT 5 1B ( sediment pollution ) i, LEHAH<— 2T,
aybhbe— R EYEL TR b WRIAEKLBIE LS,

O L7 8 (Bl ) oX$F LT L i, K4 C KRB RICRE/NME S h, HORTR
HMENBT OB LERIET 2THS ). KERDBAILE, Witk 27 0L 2 b i+
6:£&LK,it$§®%ﬁ®#i9£ﬁ&ﬂzF&ﬁﬁﬁﬁ&%én,ﬁﬁﬁﬁi?é:&K&é
ThHH, I6I, ThOORBEINLPROTERE, W+ o8 ORFBRNTOX Y RyEa &
L T5ThoHI L, BHPKOETHEES CRBFHEEMBIT 2L ToboS,
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