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Rumery Road Facllity, South Portland, ME
Central Waste Treatment Facility
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Complementary Networks

Clean Harbors Safety-Kleen
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A Waete Management Faclliles @ Branch Service Centers
A Landflll ® Recycling Centers
A Solvent Recycling or 0il Recovery A Manufacturing/Reconditioning
A Treatment, Storage & Disposal Fasility A Distribution Centers
A Transformer Processing Faeility Accumulation Centers
4 Wastewater Treatment A (il Collection/Processing
A Incineration A 0l Refineries

@ Environmemial Serviee Loeations
® Energy & Industrial Services Locations
@ Lodging Services Locations
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Central Waste Treatment Facilities (leanH qrﬁﬁ‘_r 9
Subcategories

 A. Metals Bearing Waste
 B. Used/Waste Oil Bearing Waste
« C. Organics Bearing Waste

 D. Mixed Waste - Multiple Wastestreams
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lf.

Oils Subcategory Determination

« Used Qll; Oil-Water Emulsions; Oil Spill Cleanup
 Lubricants; Coolants; Machine Cutting Oills

* Petrol Contaminated Groundwater ; Bilge Water
« Separator Waste; Oily Parts Cleaning

 Analysis: Total O&G > 100 mg/I
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Metals Subcategory Determination

 Electroplating Baths; Metal Finishing Rinsewater
 Air Pollution Blowdown; Incineration Wastewater
* Waste Acids & Bases; Acidic/Basic Parts Wash

* Vibratory Deburring Wastewater

* Analysis:

o If Total O&G < 100 mg/l

e Cd>0.2mg/l; Cr>8.9mg/l; Cu>4.9 mgll
* Ni > 37.5 mg/l
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Organics Subcategory Determination

e Landfill Leachate; Non-Petrol Cont. Groundwater
« Paint Wash water; Solvent Bearing Wastewater
* Adhesive/epoxy wastewater

 Chemical Production wastewater

* Analysis:
Total O&G < 100 mg/I
Metals Concentration < Metal SubCat Waste
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Clean Harbors Profile No. CH1247156B

A. GENERAL INFORMATION

GENERATOR EPA ID #/REGISTRATION # NHD999999998 GENERATOR NAME: STREE Y Sirest o LUG:
GENERATOR CODE (Assigned by Clean Harbors) wemmmmh $C7Y  Manchester STATE/PROVINCE ~ NH  ZIP/IPOSTALCODE 93101
ADDRESS g PHONE: (207) 947-7345
CUSTOMER CODE (Assigned by Clean Harbors) Bl  CUSTOMER NAME:
ADDRESS CITY  Manchester STATE/PROVINCE ~ NH  ZIP/POSTAL CODE 03101

B. WASTE DESCRIFTION
WASTE DESCRIPTION:  Oif and Water with sediment

PROCESS GENERATING WASTE: Elevator Shaft Cleanout
IS THIS WASTE CONTAINED IN SMALL PACKAGING CONTAINED WITHIN A LARGER SHIPPING CONTAINER 7 No

C. PHYSICAL PROPERTIES (at 25C or T7F)

PHYSICAL STATE NUMBER OF PHASES/LAYERS VISCOSITY (I liquid present) COLOR
SOLID WITHOUT FREE LIQUID 1 W 2 q TOR 70.00 W 1- 100 (e.g. Water)
POWDER . varies
MONOLITHIC SOLID % BY VOLUME (Approx,) ~ MIDDLE 0.00 101 - 500 (e.g. Motor Oil)
. LIQUID WITH NO SOLIDS BOTTOM 30.00 501 - 10,000 (e.g. Molasses)
| LIQUIDYSOLID MIXTURE
% FREE LIQUID i ODOR = 10,000
% SETTLED SOLID 30.00 - 70.00 7]  NONE BOILING POIMT 9F (°C) MELTING POINT °F (°C) TOTAL DRGANIC
o, TOTAL SUSPENDED SOLID 10.00 - 30.00 <= 05 (<=35 CARBON
SLUDGE MILD R =) <440 {80} i
95 - 100 {35-38) <= 1%
GASIAEROSOL STRONG 140.200 (60-83)
Blaciba 101 - 129 (38-54) : 1-8%
BSCDe: W ] o
v >=130(>54) >aRPS v| >=10%
FLASH POINT °F (°C) pH SPECIFIC GRAVITY ASH BTUILB (MJ/kg)
< 73 (=23) =3 < 0.8 (e.g Gasoline) - - < 2,000 (<4 6)
< L. >
s =k MK MO
101 -140 fﬁ-ﬂ--ﬁﬂ:l W T {m‘l.l"ﬂl} v 1.0 {H.g. Watar] 11-50 5,000-10,000 {11 .E-EEZ:I
141 -200 (80-93) 7.1-124 1.0-1.2 (e.g. Antifreeze) 51-20.0 > 10,000 (=23.2)
v > 200 (>33) >=125 » 1.2 (e.g. Methylene Chicride) Actual:

Ligt the complete composition of the waste, include any inert companants and/or debris. Ranges for individual components are acceptable. If a trade name s used,
D. COMPOSITION ( Pl p 8y e

CHEMICAL MIN - MAX UOM
HYDRAULIC OIL 10.0000000 - 30.0000000 %
SEDIMENT 40.0000000 - B80.0000000 %



l |eanHarhdF'S- Clean Harbors Profile No. CH1247156B

E. CONSTITUENTS
Are these values based on testing or knowledge? (V| Knowledge Testing

If based on knowledge, please describe in detail, the rationale applied to identify and characterize the wasle material. Please include reference to Matedial Safety Data Sheets
(MSDS5) when applicable. Include the chemical or trade-name represented by the MSDS, and or detailed process or operating procedures which generate the waste,

|iﬂl>om-r d'llmilsf and process knowladge and review of material labels

Please indicate which constituents below apply. Concentrations must be entered when applicable to assist in accurate review and expedited
approval of your waste profile. Please note that the total regulated metals and other constituents sections require answers.

RCRA REGULATED METALS REGULATORY  TCLP TOTAL UOM NOT APPLICABLE
LEVEL (mg/l) mgll

D004 ARSENIC 5.0 v
TS - T - 7 e
Do0s | CADMIUM g B T S S e S e T
Door | cHROMUM T TTTTTTTT s | T e ] - 7
booa  LEaD T 3 i A T
boos  MERCURY 7T oz ooTTmmmmmmeammmmmmmmmmmmssmoaner [ """
=TT = YT T .
Dot sIVER T TTTTTT A e W

VOLATILE COMPOUNDS OTHER CONSTITUENTS MAX  UOM NOT
D018 BENZENE 0.5 APPLICABLE
‘D019 CARBONTETRACHLORIDE o5 BROMINE . f O
‘D021 CHLOROBENZENE 100 e T OO AT :‘ ______
Dozz. CHLOROFORM T go T s ik A -
D028 12.DICHLOROETHANE os lobNe Y A . ———
D028 1.1.DICHLOROETHYLENE o7 T SULFR <
D035 METHYLETHYLKETONE 2000 | ot i, T N———— - | ———
D033 TETRACHLOROETHYLENE o7 8 sopum - }‘f, S
‘D040 TRICHLOROETHYLENE o5 T AMMONIA L5 ——
‘D043 VINYL CHLORIDE 0z T CYANIDE AMENABLE <
"""" SEMI-VOLATILE COMPOUNDS ~ CYANDEREacTVE
D023 ©-CRESOL 200.0 CYANIDE TOTAL Ld
Do2é - mORESOL TTTTTTTTTTTTTttLage Tttt * SULFIDE REACTIVE T TTTTTTTTTTTUT w7777
o5 peresoL 200 o Thocs v
D026  CRESOL (TOTAL) 200.0
----------------------------------------------------- v NONE v| NONE

AAanTT 4 4 MLl ARASREUETE L T -
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F. REGULATORY STATUS
w| NO USEPA HAZARDOUS WASTE?

YES

YES

YES

YES

YES
vl ves
YES

YES
YES

YES
TES
YES
YES
YES

YES

“,'I

YES

YES

What is the TAB quantity for your facility? [

MO

MO

WO

NO
NO
NO

NO
NO

| NO

WO
NO
WO

MO

DO ANY STATE WASTE CODES APPLY?

Texas Waste Code |

DO ANY CAMADIAN PROVINCIAL WASBTE CODES AFFLY?T
| ]
IS THIS WASTE PROHIBITED FROM LAND DISPOSAL WITHOUT FURTHER TREATMENT PER 40 CFR PART 2687

LDR CATEGORY: Not subject to LDR
VARIANCE INFO:

IS THIS A UNIVERSAL WASTE?
i THE GENERATOR OF THE WASTE CLASSIFIED AS CONDITIONALLY EXEMPT SMALL QUANTITY GENERATOR [CESUG)?
IS THIS MATERIAL GOING TO BE MANAGED AS A RCRA EXEMPT COMMERCIAL PRODUCT, WHICH IS FUEL (40 CFR 261.2 (CH2)(1))7
DOES TREATMENT OF THIS WASTE GENERATE A FO08 OR F019 SLUDGE?
IS THIS WASTE STREAM SUBJECT TO THE INORGANIC METAL BEARING WASTE PROHIBITION FOUND AT 40 CFR 268.3(C)7
DOES THIS WASTE CONTAIN VOC'S IN CONCENTRATIONS ==500 PPM?
DOES THE WASTE CONTAIN GREATER THAN 20% OF ORGANIC CONSTITUENTS WITH A VAFPOR PRESSURE »- JKPA (044 PSIA)T
DOES THIS WASTE CONTAIN AN ORGANIC CONSTITUENT WHICH IN ITS PURE FORM HAS A VAPOR PRESSURE = 77 KPA (11.2 PSIA)7
IS THIS CERCLA REGULATED (SUPERFUND | WASTE 7
IS THE WASTE SUBJECT TO ONE OF THE FOLLOWING NESHAP RULES?

Hazardous Organic NESHAP [(HON) rule (subpart G) Pharmaceuticals production (subpart GGG)
IF THIS IS A US EPA HAZARDOUS WASTE, DOES THIS WASTE STREAM CONTAIN BENZENE?

NO Does the waste stream come from a facility with one of the SIC codes listed under benzene NESHAP or is this waste regulated under the benzena
MESHAP rules because the original source of the waste is from a chemical manufacturing, coke by-product recovery, or petroleum refinery process?
NO Is the generating source of this waste stream a facilty with Total Annual Benzene (TAB) =10 Mglyear?

| Megagramiyear (1 Mg = 2,200 Ibs)

The basis for this determination is; Knowledge of the Waste Or Test Data Knowledge Testing
Describe the knowledge l |

G. DOTITDG INFORMATION
DOT/TDG PROPER SHIPPING MAME:
NON DOT REGULATED MATERIAL, (OIL, WATER)

H. TRANSPORTATION REQUIREMENTS



Pretreatment Standards — CWT Limits ~
(leanHarbors
Technology Basis

* Metals Treatment
Primary Precipitation; Solids Separation; 2"d Precipitation;
Clarification & Sand Filtration

 Olls Treatment
Emulsion Breaking; Gravity Separation & DAF

* Organics Treatment
Equalization & Biological Treatment.
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ENVIRDNMENTRL SERVIGES™

Rumery Road Facility
Wastewater Discharge Limilations

South South CWT CWT  |Frequency|Sample
Portland| Portland Limits Limits Type
Limits Limits Maonthly Daily
) Avg Max
Sample Point| SP002 SP002 SP001 SPO01
Parameter | Ibs/day mg/l mg/l mgil |
[Antimony 0.208 0.248] Biannual | Comp
Arsenic .01 *0.024 0.104 0.162] Monthly | Comp
Cadmium 0.13 0.0862 0.474] Monthly | Comp |
Chromium 4.7 0.487 0.847| Monthly | Comp
Cobalt = 0.124 0.192| Biannual | Comp
Copper 0.89 0,301 0.405] Monthly | Comp
Lead 0.33 0.172 0.222| Monthly | Comp
Mercury 0.0024) 0.000739] 0.00234| Monthly | Comp |
Molybdenum 5.05 21 Manthly | Comp
Nicksl 0.72 1.45 3.85| Manthly | Comp
Silver 0.30 0.0351 0.12( Monthly | Comp
Tin 0.120 0.408| Biannual | Comp
Titanium 0.0618 0.0847| Biannual | Comp_
Vanadium 0.0862 0.218| Biannual | Comp
Zinc 1.30 0.641 2.67| Monthly | Comp
pH 50-12.0 Monthly | Grab
Flash Point > 140' Monthly | Grab |
Cyanide 0.12 Monthly | Grab
Flouride 81.0 Monthly | Comp
Ammonia 120 Monthly | Comp
COoD Monthly | Grab |
BOD 3000 7184 Monthly | Comp
1SS none none nane| Monthly | Comp
Oil&Grease 100 Monthly | Grab
VOA Volatile Organic Analysis (624) Biannual Grai
SYDA Serni Volatile Organic Analysis (8270 & 625) see list see list| Biannual | Comp
[Cyanide - Sample Point SP003 500 178 Biannual | Grab

“Mazimum Concentration at Maximum Daily Discharge Veluma( 50,000 galday)

*MWass Limit - pounds por day
November 2, 2016 - Clean Ha
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CWT Organic Limits
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ENVIRONMENTAL SERVICES®

(leanHarbors

Rumery Road Facility
Wastewater Discharge Limitations

Sample Point 001 CWT Mixed Waste Limits |
Daily Max | Monthly Avg
el o iR mglle
Bis[2-ethylhexyl]phthalate 0.267 0.158
Carbazole 0.392 0.233}
o-Cresol 2-Methylphenol 1.92 0.561]
p-Cresol 4-Methylphenol / 2 0.698 0.205
n-Decane * CAS 124-18-5 5.79 3.31
IFluoranthene 0.787 0.393
|n-0ctadecane * CAS 593-45-3 1:22 0.925
2,4,6-Trichlorophenol 0.155 0.106
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Qil Reclamation Process

Raceing Tank
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Clean Harbars Env Services, Ing., Rumery Boad Fasitity, Pregqualification Analysis

emeraor Chalu. I H B\\ 2
Lacation FAL Presqual 1L ean ar or
il U D CHES! Canfact:
Sarmple Description- Analyst:
LInits Diescription
40l i Treatabilin
Wigte pi zhalator
b Sedirngnt % Treated Sctids S Sotted
m il | “h Gentr. fuged
Teotal Hataners ppm Crrnrmanis
PLR's ppm
Flash Paint Doy F | .
pH AV
Cyanlde Scraen Pos/Heq
Sulflda Saraen . Proaiteq
AMMonea 3oreen PEM
Fluaride Screen Epm
Arid Reaction P _
Haza Raaclian PoaiHeq
[CCD pprn
Sample Phase Units
Metals Prep o ' Treatab ity
Antimony mail Jar Number | Voluma pH
Areenic mall 150ml
Cadmium mall Spika Solution 5 mls __
Chramium mgil Sulfuric drape
Cooat i mgl FAG (1ib.gal) 5mle
Coppar . el GenCoag 10%(| 2mie
Ll ringel Lirne {1Ebigall rrals
Mesury Ll Palymer 2 IS
Wevbdenum . mifl
Nirkel g Zupernste Colr
Silwar * o Zupernste Clarity
Tin : mgl Sludge Filterakilify
| arium N I DA N
wanadi m : R Matss:
Finz 1 mral For CHEST use anfy
Iran matl | Aviadysis Far inicerral fzsivhy accapiancs soreamig.
Barlum mgl A0 = Mol Datected
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I3rum Mamhecr
|S‘-(u.nnmi| ¥C & Pump

\a
l IEa“Har BEFS Clean Uarburs Ervicummental Semeices, o IeanHarbor

Tleel # 3¢ My Boad
ENVIRCNMENTAL SERVICES® Front Middle Back otk Poctlancd, MU 04110
[207) F7a2am
MEDBE0ET218E
[edaanifent & |"|;;I'|u1-' CH Sabem e a Tak.
Lieneratnr bt Geremainr EFA LD Murmher CWT {ﬁl_[\-ggy_l,r

TN
NASESS Metals  Dils  Organics

Final Coile
A2l A3Z B24  CWOS
(Tronspurtzs & EPA 12 Hombe: - Tiver Simpoer
Clean Harbors Environmental Services, Inec MATHI3IZ22 2010

Saraple Flgrsital Diss el

Sample Phase Breakdown Estimaled Truck Heal
Sample Dl Walers Seditnenl % Hagh Sampling Dfflnading | Mask Rinsa
I-rul‘r"ir—'llgre
(Bt AN Inches uls i
Difloading Activity
Total Gallons 43l Tk i i Fank walids Activity Oparator
Sl DT Toend Hinge
Sample Analysis
Analysis Paramater : QEFise faneonsinse Uniirs Method Analyse
Hasiilt A pavee Liindt [eault arcephanee Lt
Tatal Halagzans = 1000 ppm LPA SW - 8469077
Flazh Puizt = 100 140" °h ASTM 13278
RS =20 0003 D EF4 FCB Rt S00,1 52 M3
Cyanida Soreen " Pus f Mur Cyantesmo Papor
Ammonia Screcn il Fus/ Neg dppm| Test Faper or Duanteds
pH Seroen EX RS Ald Unily pll Paper /ERA 15D
Sulflide Sereen ] o Fns f Mex | Lead Acetate Maper
Total Sulfides Sl ppm lach Methaod 41321
LIZS dias 100 pm CHEA1 S0P-61RI-601
Mekals Analysis Yes N Hae Attached EF4 200.7
Mites: Thiz lnnd iz remmmerded jhr acceptance. Initials
Ofloading. Treatment, H&S Tssues:
TR AN e sl ipca Tivarabilemr and =523 70 & hakene,
Billing Comments GM Inil
Minimum Charg Tank Wil XX
Shesin: 3
Heal Charge: Gals X 5 XXX JSgal = 3
Hazme |]i:~.J_1|_|._-;.-|'| i Gals X 5 fgal = 3
susprnded Solids Surcharge Ganls i 5 fgal = %
November 2, 2016 - Clean H3 3
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Qil Reclamation Process

Racening Tank

 Wasiewaler
Wazta OHl
i Gil Treatment
Wfa Heatl &
TS Chemical
ol Demulsilcation :
Treatment ¥ ¥ Pretreated

Tank Waalesabar

T7
WinstoaminT

Clly Wastewater Storage
Tank 6
CH Sludge Batch
Thickening Warstewaler
Reclalm Of Tank Treaiment

Wastewaler
T T3 Treatmant Hydroxsde Sludge
Reclaimed Reclalmed System
il il
Tank Tank O -Spec Wastewater for ReTrealmant

Analyzed Spec Usad Qil Fual

In-Spec Treated Wastewater

ke b 4
Filter

Prose
| Ol Loading Rack | T T12 e
J_ Treaad u.rrm : Traatod
Wasdswrabar Washmentar WWasinwatar Non-Haz
ot 35k gy 5 2 Filter Gake
Trarsporters Tank TRk
¥
ik | [ Offeita Sacura Landfill |
End ’ .
Users Analyzed In-Sgec Wastawatar
h J
| FOTW ]
ReTreated in Tank
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Central Waste Treatment Facilities (leanH a.r.BB‘_r 9
Subcategories

 A. Metals Bearing Waste
 B. Used/Waste Oil Bearing Waste
e C. Organics Bearing Waste

e D. Mixed Waste

November 2, 2016 - Clean Harbors Company Confidential




November 2, 2016 - Clean H{

P 15
i 24

GiL 1T TRHES 4 & 5
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50. FORTLAKD, HE

ALUM & T Dbl
ACTHED (UaBo0S

L1IME TO pH 10,5 4, 5
PTC MEFTAL PPT; .
FERZK CHLAZpE metal FET
AHIOMIG POLYHER

T SE¥ER -
IHCLIKED PLATE

CLARIFIER.

o sLUpGE

15000 GELLOH SLUDGE
THICKERKER

THICEEXED SLURSE TO FILTER ' FILESS
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THE NALCO WATER HANDBOOK

Effective
radius

Coagulant
addition
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Coagulation & (leanHarbors
Flocculation:

Coagulation:

The charge neutralization of colloidal
matter. ,To destabilize the charge,
usually negative, surrounding the
colloid.

The stronger the repulsive forces
the more stable the colloidal
suspension, and the longer the
particle will take to settle by gravity.

Colloid or Colloidal Particle:
Matter of very fine particle size.
Colloids are suspensions, which give
water a turbid or hazy appearance.

Flocculation:
The process of agglomerating
coagulated particles into a settleable
floc. “Floc Building Stage.”

November 2, 2016 - Clean Ha



Coagulants:

-Iron Salts
Ferric Choride FeCL3

Ferric Sulfate Fe2(S04)2
Ferrous Sulfate FeSOy

- ’z

-Aluminum Salts
Aluminum Sulfate (Alum) Al2(S04)3
Aluminum Chloride AlCl3

-Poly-Aluminum Chlorides PAC

-Lime Ca(OH)2

-Polyelectrolytes
Charged Polymers

W
leanHarbor
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lf.

Metals Removal — Chemical Treatment

e Hydroxide Precipitation

Metal Hydroxide Floc = Insoluble
Lime: Calcium Hydroxide
Sodium Hydroxide

 Sulfide Precipitation
Metal Sulfide Precipitate. Less Solubility than OH

o Carbamate Precipitation
DiThioCarbamate - DTC

Chelate Breaker & Chelator!
May strip metals out of Filter Press or Carbon Contactors

* Iron Co-Precipitation
Ferric Chloride & Ferrous Sulfate
Molybdenum, Vanadium, Antimony

November 2, 2016 - Clean Harbors Company Confidential
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Clarified ~—
/ iquia  LieanHarbors

FREEITIN o
; f";df;/f Settled solids
-_'-'.'?I Py

S Al discharged
from tube

(a)

Influent

Fl__G_UR_E 6-13 | .
----- Typical inclined tube settler: (a)-operation

From: WASTEWATER ENGINEERING, TREATMENT, DISPOSAL, AND
REUSE, Third Edition, Metcalf and Eddy, Inc., 1973, McGraw-Hill Publishers
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CHES! Rumery Road Facility

Wastewater Discharge Analysis Log

South | South | CWT | CWT |Date ;
Portld | Portld | Limits | Limits |Time
Limite Limits | Monthly| Daily (Sample ]
Avg Max |Analyst
Parameter |ibsiday _mgfl mgl mgfl [Prep
,ﬂ.ﬂtlmnny b 08 1), 24G] #retaeni B e
Arsenic 001 0024 0104) D12 et As
Cadmium 013 DOBE2| O 474] ke cd
Chromium 4,7 0487 Q8T e Cr.
Cobalt 0.124]  0.102 *rsrssnt Co
Copper 0, A 0,301 0405 Hmee Cul
Lead 0.33] 0172 0.220 swasmbses Pb|
M ercury 0024 000739 Q002354 e Hg
Molybdenum|  5.05 *12.1 Hwhhmabeh Mo
INickel 0,72 1,45 3, G | i . Mi |
Silver 02300 0351 [ 5] Ag_g
Tin 0.120] 0400t Sn
Titanium D018 D.OQGF|wasmsmis Ti
Vanadium 00862 0215 v
Zinc 1.3]  0641] 28T Zn
pH E0-12.0 TEATRATEY
Flash Polnt =140 AL e
Cyanide 012 i
R E Flouride 1.0 Ay
E E Ammonia 120 F——
S B 7 EDD s B e e
E E(BOD-est | ao00 7184 wamsion
= 1&|DTC Check Haibnbee
E E Gﬂh‘»}:r | F——|
T E Clarity | hahbihii
“ |Discharge Thru Filtar Bag (Yas/No)
Comments !
Discharge Initials
Discharge Date
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ENVIRONMENTAL SERVIGES®

Diay: Diate:

Daijly Discharge Pounds Calcilation Worksheet

Arsenic Max Daily Discharge = 0.01 lbs
Welght of Pounds
Tank ﬁ:’p“;; X 1‘;;'3'1;;“ 1000000 |x| water |= per Tatal Pounds
Ibsigal ~ Tank
X +| 1000000 |X A3 =
X = 1,000,000 | X H5.34
X = 1,000,000 X 8.34 =
x = | 1000000 |X 534 "
X * 1,000,000 | X 8.34 =
X £ 1,000, 000 X .34 =
Molybdenum Max Daily Dizcharge = 5.05 Ibe
Cone. Volume Weight of Pounds
Tank X | 1.000000 (X Water = per Tetal Pounds
{epm} tgals} Ibs/gal Tank
X = 1000000 | X 5ia4 =
X + | 1,000000 [ X & a4 =
X | 1000000 (X 5.34 =
X = 1,000,000 | X 534 =
X +| 1000000 [x &.341 =
X + 1,000,000 | X 554 =
BOD Max DailyDischarga = 3000 Ibs
Weight of Pounds
Tank F’“""' X ""“‘“I‘""“ | 1000000 |X Wgter = per Total Pounds
ppm) {gals} Ibslgal Tank
¥ + 1,000,000 | X .34 =
X + 1.000,000 | X 454 =
X =] 1000000 [X| @34 =
X +| 1ooneooe x| sz
X +| 1000000 (X 8.34 =
X + 1.000,000 | X o, 54 u
FPounds = [Concenfration ) ¥ (Molume MG) ¥ [Water Density)
= {opm ) X [galons =+ (1,000,000 %X {8.34 lbeigal )
Gale = pdbs ) X (0000000 = (lbei+ {ppm) o= (8340 X {1,000,000%
{pprn } X854
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A Sample Text & Picture (leanHarbory
Placement Slide

Use this area for graphics,
such as photo images.

Delete this box and text before
placing your graphic images.
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From: Industrial Wastewater Pretreatment Seminar, University of Toledo,
given March30, 1988, at Somerville, MA

COAGULATION /FLOCCULATION PROCESS SEQUENCE

CDAGULATIDN} FLOCCULATION |SEDIMENTATION

__COAGULANT FLOCCULANT N

ety | EFFLUENT
P }

INFLUENT

- = "": EI.
w s o o ¥ ]
- L]
Pl | »
#
" ':". .l-'*
- L ia ¥ W

Jo2ael 5| UDGE

Rapid Mix, Rapid Mix, Slow Mix, Qiriascence,
Dispersion Dispersion Floc Growth Floe Settling
And Reaction And Adsorption



Settling Rates (leanHarbors

Surface area Settling time,

Typical mm pum (total) 1 m fall
Gravel 10. 10,000 3.14 cm? ls
Coarse sand 1. 1,000 31.4 cm? 10 s
‘Fine sand 1 EERRE 100 314 cm? 125s
Silt 0.01 10 0.314 m? 108 min
Bacteria 0.001 1. 3.14 m? 180 hr
Colloidal matter 0.0001 0.1 31.4 m? 755 days

NOTE: Particles larger than 100 um are visible to the naked eye and are considered to be settleable
solids. In the range of 10-100 um, they are considered to be turbid. Below 10 um they are considered
colloidal. Particles larger than 0.1 um are visible by light microscope; below 0.1 um, the electron micro-
scope 1s used for detection.
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