) ———

7N 4.l A LSO
- e
| ca2 oN =

/) : [ -
& = 7 VA v i
WR 550 Naeof . Wearhr=
196 {

- &'-'"'""; u&‘l‘f} ee 2 ¢J

THE

ONTARIO WATER RESOURCES

COMMISSION

;INDUS’I‘RIAL WASTES SURVEY
of the

CITY OF BARRIE

1969




Copyright Provisions and Restrictions on Copying:

This Ontario Ministry of the Environment work is protected by Crown copyright
(unless otherwise indicated), which is held by the Queen’s Printer for Ontario. It
may be reproduced for non-commercial purposes if credit is given and Crown
copyright is acknowledged.

[t may not be reproduced, in all or in part, for any commercial purpose except
under a licence from the Queen’s Printer for Ontario.

For information on reproducing Government of Ontario works, please contact
ServiceOntario Publications at copyright(@ontario.ca




Report On
An Industrial Wastes Survey

of
The City of Barrie

1969

Division of Industrial Wastes
ONTARIO WATER RESOURCES COMMISSION



TABLE OF CONTENTS

INTRODUCTION .sevessavoosassoscssassosncsscnnsossssosasnsossasssscosse
CONIUCT OF BUBVEY .. opevasvenusnssvusspsovsupsassamsssnsnassssussss
RESUITE OF TEE SHETET wa v mtges s ssinse §mos b s piess s gm § asamgsnsan
HRECOMMENDATIONS suvssonessssstasaspnonbosudanons oninsennssasssnsans
INDIVIDUAL REPORTS ON INDUSTRIES
Barrie Creamery COMPENY sesvenevssscosesersassnnssssnvssenssssse
The Barrie EXaminer ..cesessescesssssasesctssnsossnsansnnssess
Barrie Plating and ANOOQIZIHE . cue e emens snees s o nesess gwes s
Barriea Toatming THMEEE o eve e e g s oemn s s s s e soma 60w 5 6@

Canadian General Electric Company

l'imited- @ S 000 F IR E R ER RS R DS e PD PSP D OD e DDA E TR A A e

Canadian Tyler Refrigeration Limited
_Universal Cocler Diviﬂion L2 B B N B BN A BN B B BN BN OE B BN B AN RN BN BB SN O B B BN AN

Carladylet Closures Lj_mited.lQQCOOODOOIIIIll“.llll‘lllll!“l....
Ghrysler Canada Outboa\rd, Plant #l P9S8 PP OP OO BOREPOOBOEBIIOE O D
Gmler Canada Qutbﬂardi, Plant #2 (AR ENRENEEEENNEENERINHENNNR®ES: NN

Culligan Water Conditioning (Barrie)

TIMT BN oonnvonsnansaasspn s s bansnsus e ss snaARsANA R REES B aneni o
DeViltise (Qanada) [diofted ...cocarvevsnsnnnesansnassassonaves
Dufferin Materials and Construction Limited ...ccececececevcecss
Hill Refrigeration of Canada sssessscvssssessosvssoanvasesnnss

Imperial-Eastman Corporation (Canada)

LimitEd 0 02990 O 0D POSED O PP OO OD O ES eSS PP G DS G DRSO RDee e
KO‘]JnaI: of Canada llimited 00 80 0O P06 OCOO SO PEPD S0 RS 00 08 OSEE O e

Lakeview PLII‘E Miji\: Miry ]‘.in’lj.ted ® 9P 90808909 PIVDENGE QPSS EDSS SRS D

10
13
15

21

L3

58
65
77
82

8l
9L
97
1o

111
117

123



Table of Contents (Contd.,)

Lufkin Rule Company of Canada Limited oo eesevsseecsecssesecse

Mansfield Denman General Company

Lin‘ited ® 0 0000 000 EP 00O RO OEO 00000 EO T PSS EEEEN eI ECOG OSSP

Moldex IOmMIted seaceevssnsvees nomesssesss asossnssan b meeseeess
Plastomer Limited seceecsscocsccccosssssssencssssccccossccncee
Robson lang Leathers Limited .scsieesssncasnsssassnsbnasosnnnis
Sarjeant Company limited cesecesssssscsvosscccsceosscsscssscne
Seven-Up {Onbario) IOt cescsesasstois shsosoions paistabssns
Smiths Farm Dairy (Barrie) Limited ececeeecscccscccccscccsssone

WESt Bend Of Canada I‘jlnited @8 ® PP PP FPOPOONO00OEFERROOEEOEREROEROPOE

127

139
143
145
148
159
162
166
169



INTRODUCTION

This survey was carried out to determine the quantity and
characteristics of wastes being discharged by industries to the
municipal sanitary sewer system, to storm sewers and to natural water-
courses, The responsibility for regulation of discharges to storm
sewers and natural watercourses rests with the OWRC, while the
quality of effluents discharging to the sanitary sewers is regulated
by the City of Barrie under the terms of By-law #66-69.

All industries with discharges to storm sewers or natural
watercourses were included, but those discharging wastes to the
sanitary sewers were included only where the discharge was greater
than 1000 gallons per day.

All storm sewers and watercourses flow into Kempenfelt Bay
(Lake Simcoe) as does the effluent from the City's secondary sewage
treatment plant (STP)., The STP has a rated capacity of 3 MGD and of
this at present 2.5 MGD is allocated.

Table I, below, shows the limits set on the concentration of
contaminants in wastewater discharging to the sanitary sewers
(By-law //66-69) and the OWRC objectives for the concentration of con-
taminants in wastewater discharging to storm sewers or natural

watercourses.
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TABLE I

CITY OF BARRIE BY-LAW #66-69 LIMITS
AND OWRC OBJECTIVES

G ECONAT BYL%Q?fgééﬁég OBJS??%VES
Biochemical Oxygen Demand 300 15
- five day test (BODs)
Suspended solids 350 15
Total Chromium 3 1
Ether soluble materials 100/15 * 15
Cyanides 2 0.1
Zinc 5 5
Copper 1 e
Nickel 5 1
pH 5.5 = 9.5 5.5 = 9.5
Chlorides - 1500

All above in parts per million (ppm) except pH

#* 100 ppm of animal or vegetable origin

15 ppm of mineral origin

CONDUCT OF THE SURVEY

A list (Table II) of industries using more than 1000 gpd was
obtained from the PUC and each 6f these industries was visited to
inspect the processes being carried out amd to determine the sources
and types of wastes being discharged. Survey personnel then con-
ducted a sampling programme at each plant, with the object of
determining the acceptability of waste discharges and the loadings

being exerted upon the municipal STP.
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TABLE IT

LIST OF INDUSTRIES WITH CONSUMPTION
GREATER THAN 1000 GPD

CONSUMPTION

| INDUSTRIAL WASTES SEWERED TO

INDUSTRY (GPD) SANITARY STO%% JAEER—
_ o (GPD) _-(GPD)
Barrie Creamery 3,350 3,350 -
Barrie Examiner 4,500 Domestic only 3,300
Barrie Plating 2,500 2,500 -
Barrie Tanning 180,000 180,000 -
Canadian General Electric 424,000 212,000 212,000
“tion Thd., Universst 27,300 27,300 -
Cooler Division
Canadylet Closures 72,400 72,400 -
Chrysler Outboard #1 1,200 1,200 -
Chrysler Outboard /2 1,800 1,800 -
Culligan Water Conditioning 24,400 Domestic only 23,200
Devilbiss 20,000 . & 15,000
Dufferin Materials and 36,000 L " 72sC
Construction
Hill Refrigeration 20,000 & L 18,000
Imperial Eastman 15,850 5,850 10,000
Kolmar 20,000 10,000 10,000
Lakeview Dairy ?b 30,000 ?b
Lufkin Rule 60,000 55,000 -
Mansfield Denman General 505,000 135,000 340,000
Moldex Limited 39,000 Domestic only 38,000
Plastomer 47,000 " " 44, ,000
Robson Lang Leathers Limited 143,000 141,000 2,000
Sarjeant Company Limited 5,700 Domestic only {644
Seven-up Limited 6,800 4,250° -
Smiths Farm Dairy 10,000 10,000 -
West Bend 62,500 15,000 47,500
1,732,300 906,650 763,000
+ Lakeview + Lakeview
a - yard run-coff volume impossible to estimate.
b - own well + PUC - volume camnot be estimated.
¢ - water consumed in product.
d - negligible volume of rinse water discharged on land.




RESULTS OF THE SURVEY

Twenty-five industries using more than 1000 gallons of water

per day were surveyed and the disposition of waste discharges was found

to be:
WITH TREATMENT WITHOUT TREATMENT
Storm sewer/watercourse 1 12
Sanitary Sewer 3 14
NOTE: Some industries discharge both to sanitary sewer
and storm sewer.
These figures do not include domestic and sanitary waste dis-
charges.
The acceptability of the discharges was:
STORM SEWER/WATERCOURSE | SANITARY SEWER
Acceptable 9 9
Unacceptable L 8

Of the four industries having treatment facilities, two were found to be
producing an unacceptable effluent

The loadings exerted upon the municipal sewage treatment plant
by those of the twenty five industries surveyed which have discharges

to the sanitary sewers were as follows:



Number of plants:- 17

INDUSTRY . SUSPENDED|CHRO— | ETHER | ovA— | ZING | COPPER|NIGKEL
BLES
BARRIE CREAMERY 1645% - - - - - - -
BARRIE PLATING - - 01.5 - - - = =
BARRIE TANNING 2700 2900 49 8y - = - -
CANADIAN GENERAL ELECTRIC - 32 9.8 - 0.3 | 0.4 - 3.5°
CANADIAN TYLER REFRIGERA~
Eooter BIvSIoN A " S o i e e
CANADYLET CLOSURES - 51 - - 5el 1.9 3¢3 -
CHRYSLER OUTBOARD 1 - = - - = = - -
CHRYSLER OUTBOARD #2 - - - - - - - "
IMPERIAL EASTMAN - - - - - = - -
KoLMAR 30°* 4* - 10* - - - -
LAKEVIEW DatIRY 202 ,5* - - - - s = -
LUFKIN RULE - - - - - - - e
MANSFIELD DENMAN GENERAL - - - - = = - -
RoBSON LANG LEATHERS LTD, | 488 388 34 109 - - - -
SEVEN=UP LIMITED - - - - - - - -
SHMITHS FARM DAIRY 18 - - - - - - -
WEST BEND 17 - - 4 - - - -
3489 3435 | 93.3 | 210 | 5.4 |23 | 33 | 3.5
Loadings in pounds per day
# Estimated
The hydraulic loading exerted by these plants was 906,650 gpd.
If from the total loadings,the contributions of the two
t 4

tamneries, the two dairies, the creamery and the cosmetics plant are

substracted, the remaining eleven plants contribute the following

loadings:
. SUSPENDED . ETHER '
BOD w01 1 0 CHROM | UM SOLUBLES CYANIDE ZINC COPPER NICKEL
34 143 10,3 4 544 2.3 o ! 345
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These eleven plants exert a hydraulic loading of 532,300 gpd.

The loadings from these eleven plants are disproportionate
to the hydraulic flow., That is, together they exert 59% of the
hydraulic loading but only 1% of the BOD loading, 4% of the suspended
solids loading, 11% of the chromium loading and 1.9% of the ether
solubles loading. They do, however, exert 100% of the cyanide, zinc,
copper and nickel loadings.

Two industries, Canadian General Electric and Canadylet
Closures, are responsible in total for the cyanide, zinc, copper

and nickel loadings.

RECOMMENDATIONS

The following is a summary of the recommendations made in

the individual reports on the industries surveyed,



COMPANY

RECOMMENDATIONS

BARRIE CREAMERY COMPANY
THE BARRIE EXAMINER

BARRIE PLATING AND ANOUDIZ-
ING

BARRIE TANNING LIMITED

CANADIAN GENERAL ELECTRIC
COMPANY LIMITED

CANADIAN TYLER REFRIGERATION
LTD., UNIVERSAL COOLER DIV.

CANADYLET-CLOSURES LIMITED

NONE

NONE

Waste control facilities proposed for new
plant should be approved by the City.

1.

3-

Ll-

Waste treatment plant be redesigned,
modified, extended or otherwise altered
to allow treatment sufficient to produce
an aecceptable effluent.

Settling characteristics of the influent
to the waste treatment plant be re-
evaluated.

Operating procedures be strictly follow-
ed at all times,

Fog spray rinses to be installed between
stations 10 and 11 and 19 and 20
(Figure 1).

Before addition of perchloron at station
32 (Figure 1), the solution should be
well stirred and pH of approximately 11
should be maintained.

Boiler blowdown be directed to sanitary
sewer,

0il traps be installed in the cooling
water effluent lines.

Dumps of high strength solutions be bled
slowly to the sanitary sewer system,

1.

2.

3.

4.

All cyanide-bearing streams be routed
through the cyanide treatment unit.

The pH in the cyanide treatment unit
sump be maintained at 11 to ensure com-
plete oxidation of cyanide. At this pH
the copper should also be precipitated.

Thorough mixing be achieved in the
neutralization tank.

A settling tank be provided to allow pre-
cipitated metals to be removed from the
waste stream before discharge to the
sewer.




COMPANY

RECOMMENDATIONS

CHRYSLER CANADA OQUTBOARD
(Plant #1)

CHRYSLER CANADA OUTBOARD
(Plant #2)

CULLIGAN WATER CONDITIONING
(BARRIE) LIMITED

DeVILBISS (CANADA) LIMITED

DUFFERIN MATERIALS AND
CONSTRUCTION LIMITED

HILL REFRIGERATION OF
CANADA

IMPERIAL-EASTMAN CORPORATION
(CANADA) LIMITED

KOLMAR OF CANADA LIMITED

LAKEVIEW PURE MILK DAIRY
LIMITED

NONE

Uncontaminated cooling water be discharged
to the storm sewer system,

NONE

1, Facilities to remove cyanide from the
waste stream be provided.

2, The company should provide facilities
to ensure that no contaminating material
will reach the creek in the event of an
accident or spill.

1. A rainwater collection channel be con-
structed around the yard and connected
to a settling tank for removal of sus-
pended solids,

2. If necessary, chemical treatment of the
settling tank effluent be provided.

3. All manholes, catch basins and pipes
leading to the creek be blocked or
diverted to flow through the rainwater
collection system.

1. Paint spray booth wastes be discharged
to the sanitary sewer system.

2, A further survey be carried out by the
company to determine if the wastes from
the bonderizing operation are in com~
pliance with OWRC objectives on a
continuing basis.

1. Adequate dragout and riﬁsing facilities
be provided.

2. Periodic cleaning of the plating shop
sump be instituted.

Dry cleaning of equipment prior to wet
cleaning be instituted to minimize loadings
to the sanitary sewer system,

A meter be installed to measure the volume
of water taken from the well.-




COMPANY

RECOMMENDATIONS

LUFKIN RULE COMPANY OF
CANADA LIMITED

MANSFIELD DENMAN GENERAL
COMPANY LIMITED

MOLDEX LIMITED

PLASTOMER LIMITED

ROBSON LANG LEATHERS
LIMITED

SARJEANT COMPANY LIMITED

SEVEN-UP (ONTARIO) LIMITED

SMITHS FARM DAIRY (BARRIE)
LIMITED

WEST BEND OF CANADA
LIMITED

1. A further survey be conducted by the City
of Barrie of the operations within this
plant to evaluate the acceptability of the
waste discharged to the Anne Street sani-
tary sewer during the operation of the
nickel plating line and etching line.

2, The company investigate the apparent mal-
function of the pH controller-~recorder.

3. The company instruct their personnel that
there is to be no batch discharge of
strong wastes to the sanitary sewer, re-
gardless of the circumstances,

L. Cooling water be discharged to the ditch
instead of the sanitary sewer.

Uncontaminated cooling water be discharged to
the storm sewer system.

NONE

Spent hydraulic oil be treated with an absor-
bent material before disposal at the city
dump.

1. Equalization facilities be installed.

2, Treatment facilities to remove chromium
from the equalised waste be provided.

3. Further survey be carried out during beam-
house operation.

Control be exercised to ensure no run-off
from land disposal site.

Neutralization facilities be provided.
NONE

Dumps of high strength solutions be bled
slowly to the sanitary sewer system.
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BARRIE CREAMERY COMPANY

This industry, located at 81/83 Bayfield Street, was surveyed
on June 5, 1969,

DETAILS OF SURVEY

Personnel Interviewed

Mr, W, F. Norris . = Owner

Personnel Participating

N. A. Gillies - OWRC

Description of Plant and Process

This is a conventional creamery, operating two pasteurising vats
and one churn. Cream is received in cans and there is one can washing
machine,

Production and Operating Data

#Cream Processed 4,000 1lbs/day

#Butter Produced 1,000 lbs/day

Days/week (summer) 5

Operating Schedule
- " " (winter) 3

Number of Employees - 5

* Based on an average 20 days/month

Water Consumption

Water consumption, based on figures supplied by the Public

Utilities Commission, is at present approximately 3,350 gallons/day.
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Sources of Liquid Wastes, Treatment and Disposal

Wastes arise from can, floor and equipment washing, spillage and
buttermilk. All buttermilk is hauled away for use as animal feed, while
the other wastes are discharged without treatment to the municipal
sanitary sewer system.,

Sampling and Analysis

Due to the difficulty of obtaining representative samples of this

type of plant, no samples were taken.

WASTE LOADINGS

Since no samples were taken, a theoretical calculation of the waste
loadings will be used to determine the contribution of this industry to
the load on the municipal sewage treatment plant.

The following values are modifications of figures taken from the
publication of the United States Public Health Service, "An Industrial

Wastes Guide to the Milk Processing Industry':-

Operation 1bs BOD/10,000 lbs milk or
milk equivalent

Receiving cream 2.0
Cream Pasteurisation and cooling 1.0
Butter Churning and washing 2,0
Total 5.0

Cream Processed - 4,000 lbs/day

.. Milk equivalent - 33,000 lbs/day

From these figures, the daily BODs loading to the sanitary sewer may be



wxs,o
calculated to be 10,000 or 16.5 lbs,

DISCUSSION OF FINDINGS

No processing was being carried out at the time of the survey
and therefore no estimate could be made of the standard of housekeeping.
However, from available literature describing similar operations it
would appear that the calculated loading is reasonable,

It must be emphasised that the production volume and waste
loading are based upon averages and will be more or less according to
seasonal variation, However, deviation from the average should be
fairly small since seasonal variation in the quantity of cream received
is largely absorbed by changing the number of operating days per week,
rather than by changing the daily production volume.

CONGLUSIONS

Based on a theoretical calculation, this industry discharges to the
municipal sanitary sewer 16.5 lbs/day of BODg, and 3,350 gallons/day of
waste,

RECOMMENDATIONS

No recommendations will be made at this time.
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THE DARRI IS EXAMINLER

This industry, located on Bayfield Street, was surveyed on
June 5, 1969.

DETAILS OF SURVEY

Personnel Interviewed

Mr, W, Telfer - General Manager

Personnel Participating

P. Chisholm - OWRC

Description of Process

iThe Barrie Examiner'" is a newspaper, published daily, with a
circulation of approximately 10,500 copi€s per day. The plant consists
of a type setting room, a printing room and a maintenance area,

There is also a small amount of commercial printing, but this is
a minor aspect of the business,

Operating Data

The plant employs sixty men in a one shift, five days per week
operation,

Viater Consumption and Distribution and Wastes Disposal

All water used is purchased from the city. Consumption is
consistent at 93,000 gallons per month. The only manufacturing use of
water is cooling water in the press casting machine, This cooling
vater is directed to a storm sewer,

The printing machines arc cleaned with varsol-scaked rags which

are burnt alter use,
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CONCLUSION

There is no process waste loading from this plant to the city
sanitary system. Since the water is used only on a "once through'
basis for cooling, it was deemed unnecessary to take samples of the
effluent.

RECOMMENDATIONS

No recommendations will be made at this time,
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BARRIE PLATING AND ANODIZING

This plant, situated on Victoria Road, was visited on June 3
and 4, 1969, in order to ascertain the waste loading to the municipal
sanitary sewer system,

DETAILS OF SURVEY

Personnel Interviewed

Mr, E, Beacock -~ Owner

Personnel Participating
P, Chisholm - OWRC
Operating Data
Number of employees - 4
Days/week - 5-1/2
Hours/day -8

Description of Process

Anodizing Cycle

conc., ) .
e =] o || e, o[ m0 |ofeee taso, | o

e T
Trichloro / | 10
ethylene N

Sanitary
Sewer
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Nickel -~ Chroming Cycle

S5=3L - '
Gamner | | #20 | w0 me | w0 | [T

' T Sanitary _J,

ST Sewer S M—
Degreaser Nickel !
Trichloroethylene | = Reclaim !

—/-—) —_ = — Sl b
[ Hot 1 Chrame ‘
| Vater |<— Chrome re- ¢ | Solution [« 2°

Zinc Plating Cycle

S-34, [ T [ & o ) | Tow Gyanids |
Cleaner > HO HEL 7| a0 zinc plate |
‘ A\’
Hot H,0 1 Ho P Ch;g‘;ate 0 | Hz0

The above are the operations carried out at this plant. At present
the work is approximately 50% anodizing and 50% chroming with a small
quantity of zinc plating. A new plant (at a new location) is proposed

and when this plant is opened, 80% of all work will be nickel chroming.
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Water Consumption and Distribution

All water used is drawn from the municipal supply. In the
four months prior to the survey 217,000 Imperial gallons were used.
Other than sanitary, the only use of this water is in rinse tanks,

Sampling and Analysis

Samples were taken during both anodizing and chroming operations.
Grab samples and composites were taken and all samples were submitted to
the OWRC laboratories for analysis.
DISCUSSION OF FINDINGS

While anodizing was in progress, two grab samples and a four hour

composite were taken. Only pHwas determined. The results are within

OWRC objectives,

SAMPLE oH

Composite (4 hr.) 11:00 a.m, 7.6
- 3:00 p.m,

Grab 2:25 p.m, 7.7

Grab 3:15 p.m. T4

Both grab samples were taken at the time of most flow of sulphuric acid
rinse water to sewer,

Four grab samples were taken during the chroming operation.

SAMPLE pH TOTAL CHROMIUM CHROMIUM (Hex. )
Grab 10:00 a.m, 4.9 21l.5 ppm 14.5 ppm
L 1:45 p.m, 2,6 10,0 ppm 2.3 ppm
" 2:45 pem, 3.6 16.0 ppm 7.0 ppm

" 4:00 p.m, 6.5 24.7 ppm 0.6 ppm
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These results are obviously unsatisfactory, the chromium content of the
effluent being too high. The pH values are also unsatisfactory.

RECOMMENDATIONS

Since this company is moving to new premises early in 1970,
there are no recommendations specific to the present operation except
that every effort should be made to reduce losses to the sewer by what-
ever means are available,

Before operations are commenced in the new plant, a full
schedule of waste control and treatment facilities should be approved

by the City.



' ) ONTARIO WATER RESOURCES COMMISSION ¥ *
CHEMICAL LABORATORIES

All analyses except pH reported in INDUSTRIAL WASTE ANALYSIS 1 ppm — 1 mem. / litre
p.p.m. unless otherwise indicated 7 o = 11b./100,000 Imp. Gals.
7 Municipality: Barrie Report to: N. Gillies c.c.
Source: Barrie Piating & Anodising
Date Sampled: 3/6/69 by: P. Chisholm ' br
Lab. 5-Day folids pH
No. B.O.D. Total Susp. Diss. |at Lah.”
T 937 7.6
T 938 7.7
T 939 7.4
T 937 1. Composite sample of total effluent to sanitary sewer - 11325 a.m., 12:00 a.m., 2:30 p.m.,
3:10 p.m.
T 938 2. Grab sample of effluent to sanitary sewer - 2:25 p.m.
T 939 Se Grab sample of effluent to sanitary sewer - 3:10 p.m.

10M-60-22690

—6‘[_



* ONTARIO WATER RESOURCES COMMISSION . .
CHEMICAL LABORATORIES

All analyses except pH reported in lNDUSTRIAL WASTE ANALYSIS 1 p.p.m. = 1 mgm. / litre
p.p.m. unless otherwise indicated = 11b./7100,000 Imp. Gals.
Municipality: Barrie Report to: N. Gillies c.c.
Source: Barrie Plating & Anodisinr
Date Sampled: by: (ri)
Lab. 5-Day Bolids 7
No. B.0.D. Total Susp. | Diss.
oH at | CHEOMIUM A5 Cr.
I.ab- TOTO HEX-
T"959 60 5 24.7 0.6
T9961 3.6 1600 T.O
| Tw962 4.9 21,5 | 14.5 N
N
I
T=959 1 Chrome Effluent to Sanitary Sewer Grab 4.00 PM
T=960 2 H i L L L "  1.45 PM
T“961 3 " " [ ] " ] " 2.45 PM
T=962 4 - " e s - » 10.00 AM

5M-80-11403-653
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BARRTE TANNING LIMITED

This industry, located on Bradford Street, was surveyed on
June 10, 11, and 12, 1969. Continuous sampling was carried out from
9 p.m. on June 10 to 4:30 p.m. on June 12,

DETAILS OF SURVEY

Personnel Interviewed

Mr. R. Betts - Superintendent

Personnel Participating

N. A. Gillies - OWRC
G. Yuzwa - n

Description of Plant and Process

The plant has complete tamnery facilities including hidehouse,
full beamhouse, tanyard and finishing operations. A brief description
of each operation follows:

Cured hides are received and stored until split lengthwise
to form sides. The sides are sorted and made into packs of approximately
5000 1lbs, The sides forming a pack are processed through the beamhouse
and tanyard as a unit.

Beamhouse
(a) Soaking - from the hidehouse the hides are taken to the beamhouse
where they are first soaked to rem?ve dirt, manure and salt and to replace
water abstracted by the curing proéess. The soakiﬁg is carried out in

vats equipped with paddles, by means of which the hides may be agitated.
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A bactericide is added to the soak water in warm weather and the hides
remain in the solution overnight, with the object of returning them as

nearly as possible to their condition when removed from the animal.

(b) Hairburn - at the end of the soaking period, the soak water is
drained off and the vat refilled with clean water to which a grease
dispersant, sodium sulphydrate and lime are added. The paddle is run
for five minutes every three hours during the day and the hides are
then allowed to socak overnight. On the following day the paddle is
run for five minutes every five hours until the morning (6 a.m.) of the
third day. The solution is then drained off and the hides are washed
with at least 3,000 gallons of water.

The object of the hairburn process is to remove hair, hair

roots, the epidermis and certain undesirable soluble proteins.

(¢) Fleshing - the dehaired hides are washed and removed fram the
hairburn vat and fed to a fleshing machine which, by the action of

blades against the flesh side of the skin, removes flesh, fat and muscle

tissue,
Tanyard
(a) Bating - after fleshing,the hides are moderately clean and free

of hair, etc. However, they contain fairly large quantities of the
alkaline hairburn solution and scme undesirable natural substances (glue-
like proteins held in the network of collagen fibres which, if not

removed, would cause the finished leather to be hard), and these must be
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removed.

The hides are placed in a drum which can be rotated and which
has hollow axles through which water or solutions may be introduced.
Approximately 1,000 gallons of water is added and the hides are washed
for some fifteen minutes. An enzyme (bate) is added with ammonium
sulphate and detergent and the drum is set in motion. After bating,

the hides are again washed with water.

(b) Pickling - the bated hides must be brought to an acid condition,
since the chromium salts used in the tamning process are insoluble in
an alkaline medium. This is achieved by the addition of sulphuric
acid to a pH of 1.6. However, if the acid were added alone, a con-
dition of the hides known as acid swelling would result and common salt
is therefore added before the acid. The drum is then run for approxi-

mately one hour,

(c¢) Tanning - the object of this process is to place the skin in a
stable condition in which it will not putresce. In addition, tanning
improves certain properties of the material such as abrasion resistance,
heat resistance, flexibility and resistance to damage from cycles of
wetting amd drying. Calcium formate and the chrome tanning liquor are
added to the pickled hides, The drum is rotated for five hours and

then left stationary overnight., A fungicide is added and the pH of the
solution is adjusted with sodium bicarbonate, thus increasing the fixation

of the chrome with the skin fibre. The drum is run for two hours and
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the solution is dumped. The tanned hides (now technically leather)

are allowed to drain,

(d) Wringing, sorting and splitting - excess water is removed from
the leather by wringing, the sides are sorted according to the final
use to which the leather will be put and the thickness is adjusted by
splitting on a band knife, The flesh side layer is known as a split
and, while not possessing a grain, is valuable material for the

manufacture of sueded leathers.

(e) Re-tamning, colouring and fatliquoring - the re-tanning operation
is carried out to modify the properties of a chrome tanned leather and
many tanning agents are available for this purpose., Vegetable extracts
and synthetic materials are extensively used.

The chrome tanned leather is placed in drums, conditions of pH
and temperature are adjusted to suit the tanning material being used
and the drum is rotated for a period appropriate to the retan selected.

Colouring is done in the same drum using aniline derived
dyestuffs, the pH being adjusted to regulate the rate of uptake of the
dye. After dyeing, the leather is washed to remove excess dyestuff,
acid, etec,, in preparation for fatliquoring.

The object of fatliquoring is to lubricate the fibres for
flexibility, and by careful selection of the type and amount of fatliquor
a wide range of firmness or softness can be achieved, Oils and fatty

substances derived from animal, vegetable and mineral sources are used,



either dissolved or emulsified in hot water. The leather and fatliquor
are rotated in the drum until the required condition is reached.

After fatliquoring, the leather has passed through all wet pro-
cessing and must be dried prior to finishing. Finishing consists of
numerous steps which impart to the leather the properties desired for
specific final uses. After finishing, the leather is graded and
measured and is then ready for shipment to manufacturers of leather goods,

Production and Operating Data

Hours per day - 8

Days per week - 5

Number of employees - 170

Production volume 6 packs (30,000 lbs)/day

Water Consumption and Distribution

Water is drawn from private wells and this supply is augmented
by water purchased from the PUC. Consumption is at present approximately
180,000 gpd.

Distribution is estimated to be approximately as follows:

Sanitary and Domestic 4,000 gpd
Beamhouse 70,000 gpd
Tanyard 86,000 gpd

Pasting, finishing and miscellaneous 20,000 gpd

Sources of Liquid Wastes, Treatment and Disposal

Wastes arise fram all operations in the beamhouse and tanyard

as described previously, and from certain finishing operations, All
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wastes, including 50% of the sanitary and domestic flow, are collected
for treatment prior to discharge to the municipal sanitary sewer system.

Treatment includes screening, equalization, aeration and settling.
Ozonators are provided to control odours and there are facilities for
scum removal, sludge dewatering and sludge removal by tank truck for land
disposal at the municipal disposal site.

A storage tank is provided to contain spent chrome tamning
solution which is discharged to the treatment plant concurrently with the
hairburn solutions which contain high concentrations of lime, sulphides
and organic material,

A simplified flow sheet (Figure I) indicates the sequence of
operations in the treatment plant.

Schedule of Operations

Since tanning is a batch process, there is no uniform flow to the
waste treatment plant. The following schedules of operations for the
tannery and the waste treatment plant are given to assist in correlation

with the sampling programme and results of analysis,

Hour Operation
0330 4 hairburn paddles drained
6 soak paddles drained¥*
Spent chrome liquor discharged
0345 2 hairburn paddles drained
0400 all paddles and chrome liquor tank drained
0410 washing over of soak paddles commences

#* No soaks are put in on Wednesdays or Thursdays.
There is, therefore, no draining of soak paddles
on Thursday and Friday morning. On these days
operations commence at 0600,



Tannery (contd.)

0600

0700

0800

0900

1015
1100
1500
1600

WASTE TREATMENT PLANT

0330%
09059

1330
1630

2100

0300
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soak paddles washed over
washing over of hairburn paddles commences

hairburn paddles washed over
draining of 12 retan, colour and fatliquor
drums commences

retan, colour and fatliquor drums drained
hairburn paddle draining commences

(0800 - 1200 at approx. 45 minute intervals)
Water flow from fleshing machines commences

Washing of bating drums commences
retan, colour and fatliquor drum draining
commences (8 loads, finishing at 1600)

Chrome tan liquor dumped to holding tank
(3 packs)

Chrome tan liquor dumped to holding tank
(3 packs)

fleshing machines flow ceases:last bating
drum drained

last retan, colour and fatliquor drum drained

Settling tanks empty
Tank #1 commences filling

Tank #1 filled
Tank #2 commences filling

Overflow to city sewer commences
Overflow to city sewer ceases

Unwatering pump started to discharge
tank contents to city sewer

Unwatering campleted. Flow to city
sewer ceases.

# 0600 on Thursdays and Fridays

@

1100 on » *
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Sampling and Analysis
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A continuous sampling programme was conducted from 2100 hours

on June 10 to 1630 hours on June 12,

Details of the sampling programme are shown in the following

table:

SAMPLE DATE TIME TYPE
Effluent to sanitary June 10 2115 - 0015 1/2 hr. comp.
sewer

b " June 11 0045 - 0315 i A
Influent to W.T.P. June 11 0020 grab
Spent chrome liquor it 0100 L
Influent to W.T.P. " 04,00 - 0830 1/2 hr. comp,

" " 1t 0900 - 12130 tr
Effluent to san. sewer " 1030 - 1200 | 1/2 hr. comp.
Influent to W.T.P. w 0900 grab¥#
Effluent to san. sewer L 1030 grab#

n n " 1215 grab

n u " 1300 - 1630 1/2 hr. comp.
Influent to W.T.P. " 1330 - 1630 "
Effluent to san. sewer th 2115 - 0015 iy

" n June 12 0045 - 0245 "

" L June 11/12 2115 - 0245 1 hr. comp.*
Spent chrome liquor June 12 0330 grab
Influent to W.T.P. " 0545 grab

" " L 0615 grab

" " " 0630 - 1100 1 hr, comp.?

L L " 0630 - 0930 1/2 hr. comp.

u n » 1200 - 1600 1 hr. camp.*

" W H 1000 - 1400 1/2 hr. comp.
Effluent to san., sewer " 1400 - 1600 1 hr. comp.*

t " t 1120 - 1630 | 1/2 hr. comp.
Influent to W.T.P.- " 1430 - 1630 1/2 hr. comp.

#Samples preserved with zinc acetate.




laboratories for analysis.

s B -

The samples were refrigerated until shipment to the OWRC

CALCULATION OF WASTE LOADINGS

The analytical results are appended.

The following waste loadings to the sanitary sewer system were

calculated from the analytical results of the samplestaken and from the

waste volumes obtained from the flow recorder,

‘ \ ] VED TOTAL ETHER
FLOW Boo i olgggkgso CHROM UM SOLUBLES
PER 10D —
GALLONS PPM LBS PPM LBS PPM LBS PPM LBS PPM L.BS
L 0
uNE | ./.'6m5 55,000 | 1400| 770 | 640 352 | 5940 | 3760 | 57 3 40 22
[ J ! '
‘ mﬁo:é . 44,000 1100| 484 | 880 387 3810 | 1675} 58 25 89 39
(JUNE 11 !
1030 - 1200 43,000 1700] 730 | 870 374 | 5760 | 2440 54 23 4 !
JUNE_I]
1300 - 1630 38,000 1200| 456 570 | 217 4510 | 1730 48 18 68 26
d 2
”"5.55/1 s 53,000 1700| 900 | 3560 1890 5080 | 2690 | 9.5 5 60 32
J 12
UN80|5 iy 43,000 1400| 602 | 1010 435 3870 | 1760 | 7.0 3 65 28
J 12 ) \ : '
UNE|20 _ iinn 50,000 1500| 750 980 490 4240 | 2120 | 13,0 6 103 52

The loadings for the complete processing day June 11/12 (0330-0330)

are therefore;

Suspended | Dissolved| Ether Total
Component BOD Solids Solids Solubles Chromium
1be, 2688 2916 8620 87 49

The total flow

to the sewer over this period was 177,000 gallons.
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WASTE TREATMENT PLANT EFFICIENCY

The waste treatment plant was designed to produce an effluent of
a quality close to the limits contained in the City of Barrie By-law

66 - 69, in terms of BOD and suspended solids. <Criteria used were;

BOD SUSPENDED SOLIDS
(ppm) (ppm)
Influent 1200 1600
Effluent 300 (approx) 300 (approx)
Flow 7 175,000 gpd (approx)
Flow rates 250 gpm (a.m,) 150 gpm (p.m.)

The approximate reductions in waste strength would then be 75% and 80%,
BOD and suspended solids respectively.
Although the chemical characteristics of the influent to the plant

were determined as part of the survey, it is difficult to relate these to
the effluent characteristics in order to obtain efficiencies., The
performance of the plant will therefore be compared with the design prediction
in three ways:

1) Using the known effluent characteristics and the predicted

efficiencies, theoretical influent characteristics may be

calculated:
e.g. Flow rates 220 gpm (a.m.) 200 g (p.m.)
Flow 177,000 gpd
_BOD_ SUSPENDED_SOLIDS
Effluent 1500 1600
Efficiency 75% 80%

.". Influent 6000 8000



2)

3)

- -

From available literature it appears that a typical tannery
raw waste has a BOD of 1000 - 1700 ppm and suspended solids
concentration of 1300 - 2500 ppm and these figures demonstrate
quite clearly that the influent characteristics calculated
above are extraordinary., It can only be concluded that the
treatment plant was achieving removals very much lower than those
predicted.

Using the known effluent characteristics and the expected influent
characteristics (obtained in a sampling programme carried out by

the consulting engineer), theoretical efficiencies may be cal-

culated:
BOD SUSPENDED SOLIDS
(ppm) (ppm)
Influent 1200 1600
Effluent 1500 1600
Efficiency - 0

(Flow and flow rates as in (1) above). Obviously, allowing for
sampling and analytical error, the influent and effluent
characteristics are equivalent and either the plant was achieving
no treatment or the expected influent strengths are wrong.
Using the known effluent characteristics and influent character-
istics derived* from the results of the survey, efficiencies
may be calculated:

#Averages of all samples taken, with

consideration being given to relative
volumes (estimated).
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BOD SUSPENDED SOLIDS
Influent 1800 1950
Effluent 1500 1600
Efficiency 16.7% 18%

(Flow rates as in(1) above)

Flows: Day I 175,000 gallons,
Day II 140,000 gallons.

It is interesting to note that the ratio of percentage removals
SUSPENDED SOLIDS:BOD in this case is the same as that of the
removals predicted by the consulting engineer,

DISCUSSION OF FINDINGS

The waste treatment plant operates partly on a fill and draw
basis and partly on a continuous basis, Also, while some operating
functions are under automatic control, others require manual control,

For example, unwatering, air supply and sludge scraping and pumping are
automatic, but influent deployment, sludge supernatant decantation and
scum removal are achieved manually,

These factors, together with the batch nature of the tannery
operations, preclude steady state functioning of the waste treatment plant
and render it difficult to obtain highly accurate data. The calculation
of the treatment plant efficiency should not therefore be taken as a
definitive statement, but rather as a performance indicator.

Operation of the treatment plant may most conveniently be dis-

cussed in conjunction with the design considerations submitted by the
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consulting engineer in June 1968, under the following headings:

1) Quantities of Waste

Design of the plant was based on production of five packs per
day with a waste flow of some 175,000 gallons. During the survey,
production was six packs per day but waste flow did not appear to have
risen in proportion. The flow was found to be approximately 177,000
gallons,

Flow rates were estimated for design purposes to be 250 gpm in
the morning and 150 gmm in the afternocon. At the time of the survey,
these figures were estimated to be 220 and 200 gpm respectively. A peak
flow of 300 - 4LOO gpm was expected at 0700, but this was not observed
during the survey. However, a peak flow of some 500 gpm was encountered
at noon.

2) Characteristics of Waste

Average influent waste strength was expected to be 1200 ppm
BOD and 1600 ppm suspended solids. Averages found during the survey were,
BOD > 1500 ppm and suspended solids approximately 2000 ppm. The highest
BOD and suspended solids occurred in the early morning, as expected, but
the afternoon flow was not found to be substantially weaker as stated by
the consulting engineer.

The pH range over the period 0630 - 1630 was found to be
5.9 - 8.4 and was as high as 11,7 during dumping of the hairburn solution.

In the concentration of chromium, an inexplicable difference was

'

found between the two days of the survey. On the first day the chromium
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content of the waste ranged from 185 ppm to 52 ppm, but on the secomd
day the range was from 13.4 to 8.0, The only processing difference
between the two days was that on the second day no soaks were discharged.
This would not, however, affect the chromium content in the manner found.
Grease content, as indicated by the ether solubles determinations,
varied widely over the two days, ranging from 82 to 263 ppnm.
The concentration of sulphide (not considered in plant design) in
the waste appears to be higher in the morning than in the afternoon
(87.5 vs. 25 ppm), and this is to be expected from the schedule of
operations in the beamhouse.

3) Sizing of settling tanks

The settling tanks are sized so that one tank alone may be utilised
for the first 3 to 4 hours of flow and then be allowed to stand for the
next four hours while the other tank is filling. Therefore, the first
tank has a period of four hours quiescent settling and tests on the
morning waste had shown that two hours quiescent settling gave approximately
70% reduction in BOD and 88% removal of suspended solids. Tests on
samples taken after 0700 showed that four hours quiescent settling gave
62% and 70% removal of BOD and suspended solids respectively.

From these figures, therefore, it would be expected that the dis-
charge to the sewer would exhibit a marked reduction in BOD and suspended
solids when compared with the influent to the plant, The figures obtained
from the survey, howevér, show that the average suspended solids and BOD

removals were less than 2C%. In addition, the waste in the settling tanks
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at the cessation of tannery operations at approximately 1630 are allowed
to settle quiescently until 2100, a period of some four hours. Removals
over this period were negative, apparently indicating an increase in

BOD and suspended solids. This is not possible (since the dissolved
solids content of the effluent was also greater) and this result must
therefore be in error, However, the analytical results were checked and
found to be correct, as was the sampling procedure, and it must be
concluded that the small indicated increase is due to inherent deficiencies
in the sampling and analytical techniques, It is obvious, however, that
there was little or no reduction in BOD or suspended solids during this
settling period.

Fram the calculations contained in the section WASTE TREATMENT PLANT
EFFICIENCY, it is quite certain that this treatment plant was not
operating with predicted efficiency. Two inter-related factors appear
to be responsible for the poor performance,

1) influent waste strength greater than expected, and

2) overestimation of the capacity of the plant to treat the waste.

It is felt that the first contributes only slightly to the problem, since

a calculation using influent characteristics indicated by the OWRC survey
and the removals predicted by the consulting engineer indicates an effluent
with BOD approximately 450 ppm and suspended solids approximately 40O ppm,
only 25 - 30% of the actual effluent values, but close to the design

concentrations.
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The second factor is therefore much more significant and the reason
for this overestimation may be errors either in the interpretation of
results of settling tests or in the calculation of detention times in
the waste treatment plant, or both, In an attempt to define the source
of error more exactly, a test was carried out in which dye was introduced
into the waste treatment plant influent and the time interval until the
appearance of colour in the effluent was observed, The detention time
was found to be less than one hour, which is far short of the design
consideration,

During the period of the survey, it was noted that, for the most
part, the plant was being operated according to the consulting
engineer's instruction manual, There were, however, occasions when
the influent was not promptly switched to the second settling tank upon
the first becoming full, thereby allowing an effluent to discharge to
the sewer contrary to operating procedures. On one occasion it was
noted that upon filling the first settling tank, the wastes in that tank
were allowed to flow to the second tank until the levels were equal.

Both tanks were then filled simultaneously, again contrary to operating
procedures,
CONCLUSIONS

At the time of this survey, the waste treatment plant was operating
much below design predictions and was producing an effluent which did not
comply with the terms of By-law 66-69, with respect to the concentrations

of BOD, suspended solids and chromium, and the presence of sulphur
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compounds in concentrations sufficient to cause an offensive odour.

The daily loadings to the sanitary sewer were found to be;

COMPONENT _LBS_
BOD 2688
Suspended Solids 2916
Dissolved Solids 8620
Ether Solubles 87
Chromium L9

with a hydraulic loading of 177,000 gallons.

RECOMMENDATIONS

It is recommended that;

1) The waste treatment plant be re-designed, modified, extended or
otherwise altered to allow treatment sufficient to produce an
acceptable effluent,

2) The settling characteristics of the influent to the waste treat-
ment plant be re-evaluated.

3) Operating procedures be stfictly followed at all times,



All analyses except pH reported in
p.p.m. unless otherwise indicated

ONTARIO WATER RESOURC:S COMMISSION
CHEMICAL LABORATORIES

INDUSTRIAL WASTES

1 pp.m. = 1 mgm. / litre
= 11b.7/100,000 Imp. Gals.

Municipality:  paprie Report to: N. Cillies * c.c. (rd)
Source: Barrie Tanning Ltd.
Date Sampled: e 11/69 bY: G, Yuzwa & N. Gillies
pH S o[ 1 I| D 8]|Total
I&a:. at Chromium
_ Iab. B.0.D. Tot.. Susp, Diss, as Cr, | -
T-1072| 6.8 1400 6580 640 5940 57. 40
T-1073 | 6.6 1100 4690 880 3810 58. 89
T-1074 | 6.8 1100 3260 225 3035 13,1 38
T-1075 | 3.4 3400 60000 8000 52000 2200 53
* g
f|
T-1076 | 8.4 2600 [10530 2320 8210 75 0
T-1077 | 6.4 1400 7880 2210 5670 185, 127
T-1078 | 6.4 1700 6540 870 5670 54. 4
T-1079 | =--- -— ——— - —— 754 -—
' ** Brpken in l#h. accident,
| T-1072 | 1. Effluent to Sanitary Sewer (21:15 - 00:15) - 2 - < »»
T-1073 | 2, Effluent to Sanitary Sewer (00:45 - 03:15) - 2
T-1074 | 3. Grab plant eff. to settling tank (00:20) - 1
T-1075 | 4. Grab spent chrome liquor (01:00) - 1
T-1076 | 5. Influent to Waste Treatment Plant (0400 - 08:30) - 2
| T-1077 | 6. Influent to waste treatment plant (09:00 - 12:30) - 2
T-1078 | 7. Effluent to Sanitary Sewer (10:30 - 12:00) - 2
T-1079 | 8. Influent to Waste Treatment Plant (09:00) preserved o 2inc Acetate - 1

SM-60-12960

- 6€ -



All analyses except pH reported in
p-p.m. unless otherwise indicated

ONTARIO WATER RESOURCES COMMISSION
CHEMICAL LABORATORIES

INDUSTRIAL WASTE ANALYSIS

1 p.p.m. — 1 mgm. / litre
= 11b./100,000 Imp. Gals.

—011_.

Municipality: Barrie Report to:  y_ Gillies e.c. (vd)
Source: Barrie Tanning Ltd.
Date Sampled: June 11/69 by: G.Y. & N.G.
Total Ether Calcium |Sulphidef pH
Solids
g pid —Chromium as Ca |as at
No. B.0.D. Total Susp. Diss. ¥ Q Iah )
| Sufficiept”
| Sample
T-1080 | --- — i - 43. - st 75. —
T-1081 | 2000 7770 2400 5370 135, 257 172 - 6.1
T-1082 | 1200 5080 570 4510 48, 68 172 e 6.2
T-1083 | 1500 5150 1570 3580 52.0 152 164 — 5.9
T-1080 9. Effluent to Sanitary Sewer (10:30) Preserved
% Zinc Acetate - 1,
T-1081 10, Effluent to Sanitary Sewer - Grab (12:15) =1
| T-1082 11.  Bffluent to Sanitary Sewer ( 13:00 - 16:30) - 2, 27200
T-1083 12, Influent to Waste Treatment Plant (13:30 - 16:30) ~ 2,

SM-60-11403-65



ONTARIO WATER RESOURCES COMMISSION
'CHEMICAL LABORATORIES

SU naliees suapl pH mpceten I INDUSTRIAL WASTE ANALYSIS PR 00,000 T, dere

p-p-m. unless otherwise indicated

Municipality: Barrie Report to: N, Gillies * c.c. (rd)
Source: Barrie Tanning Ltd.
P“e?“mPhd: June 12/69 ™ G, Yuzwa & N, Gillies
2 - Total S Dis. | 1av. | as Cp. Solubles |01, sample | H S
T-1089 1700 | 8640 3560 5080 7.6 9.5 60 | 2012 153, | ---
T-1090| 1400 4880 1010 3870 ﬂ 6.8 7.0 ﬁ 65 1283 98, o |
1‘-109‘111 - - -—- —— | - -—- — _— S 100,
T-1092| 2000 | 69500 | 28300 | 41200 | 3.0 1150 940 {12000 * —
T-1093| 5000 | 16770 6520 | 10250 | 10.9 140 410 | 4380 L4, T G- .
- ‘ ‘ * Sample ﬁ
T-1094| 7000 | 29580 | 10540 | 19040 11.7 240 | 41% | 7620 1020, | = Exhausted} |
T-1095| --- - _— . —_— -~ | — i — | 8
T-1096| 2000 | 8140 | 2780 | 5360 7.3 13.4 | 263 | 1860 173, | == | |
T-1089 1%, Effluent to Sanitary Sewer (2115 - 0015) June 11, 12 - 2,
T-1090 | 14, Effluent to Sanitary Sewer (0045 - 0245) June 12 - 2,
T-1091 15 Effluent to Sanitary Sewer (2115 - 0245) June 11, 12 - 1,
T-1092 16, Spent Chrome Liguor Grab (0330) June 12 - 1.
T-1093 \ 17, Influent to Waste Treatment Plant (Grab) (0545) June 12 - 1,
T-1094 | 18, Influent to Waste Treatment Plant (Grab) (0615) June 12 - 1,
T-1095‘ 19, Influent to Waste Treatment FPlant (0630 - 1100) June 12 - 1,
T-1096 <o Influent to Waste Treatment Plant (0630 - 09%0) June 12, 2,

5M 60—1311



All analyses except pH reported in
p-p.m. unless otherwise indicated

ONTARIO WATER RESOURCES COMMISSION
CHEMICAL LABORATORIES

INDUSTRIAL WASTE ANALYSIS

1 p.p.m. = 1 mgm. / litre
= 11b./100,000 Imp. Gals.

Municipality : Bawrl s Report to Ne Gillies * c.C. (rd)

Source: Barrie Tanning Ltd.

Date Sampled: by:

June 12/69 G. Yuzwa & N, Gillies _
Lab. ity Solids ' zi{ ":;::ium Ether Chlo;‘isde Cal;:; Suils)h ide
No. B.O.D. Total Susp. Diss. Lab Jag Cr. [Solubles C1. Ca. HS
7-1097 e - R -—- --- ——— -— _— — 25, -
T-1098 1700 4830 1300 3530 | 6.6 8.0 82 937 91. -—
T-1099 -—- ——= - -—- -— _— -—- - —~—- 25,
T-1100 1500 5220 980 4240 | 6.5 | 13.0 103 1264  |100. ——-
T-1101 ——- 67600 - ———* —-— 1750 —-— - — ——
T-1102 850 4040 1170 2870 | 6.5 10.0 151 708 [78,5 —
* Test could not be performed|because ¢f the nature of the suspended matter.

T=-1097 21, Influent to Waste Treatment Plant (1200 - 1600) June 12 - 1
T-1098 22, Influent to Waste Treatment Plant (1000 - 1400) June 12 - 2,
T-1099 23, Waste treatment plant Effluent (1400 - 1600) June 12 - 1,
T-1100 24, Waste treatment plant Effluent (1120 - 1620) June 12. - 2, -~ <=/ <70
| T~1101 25, Sludge (June 12) - 1,
T-1102 26, Waste treatment plant Influent (1430 - 1630) June 12 = 2,

5M-80-11403-68

_zt?_
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CANADIAN GENERAL ELECTRIC COMPANY LIMITED

This plant, located on Bradford Street,was surveyed on June 4
and 5, 1969,
DETAILS OF SURVEY

Personnel Interviewed

Mr. D, Shurtleff -~ Facilities Engineer
Mr, J. Coleman - Lab Technician

Personnel Participating

G. Yuzwa - OWRC

Description of Process

Outer shellsfor small kitchen appliances are fabricated from
steel, aluminum, brass or copper and are plated with nickel or chramium
as required. The flow through the automatic plating shop is illustrated
in figure I and Table I, II, III, IV and V., Any parts which do not
pass plating inspection are directed to the stripping area where the
metal coating is removed. These parts are then directed back to the
automatic plating line. Small parts such as brackets and bolts are
plated in the manual plating area. The final products are small
electric kitchen appliances such as electric toasters, kettles, irons,
etc,

Operating Data

Employees - 900

Hours/day - 16

Days/week - 5
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TAELE I

PROCESS SEQUENCE

NICKEL PLATING (Refer to Figure I)

STATION OPERATION
1, Alkali cleaner
2, Spray wash (recirculated)
3. Water rinse
L. Acid tank - sulphamic fluoride
5 Water rinse
b Electrical reverse anode clean
Ts Water rinse
8s Acid tank - sulphamic fluoride
9. Water rinse
10, Nickel plating solution
(NiSO,, NiCl - cleaned and recirculated)
11. Water rinse
12, Water rinse
13. Soap rinse
TABLE IA

PROCESS SEQUENCE

NLCKEL PLATING (Refer to Figure I)

STATION OPERATION

38. Barrel nickel plating solution
39. Water rinse




- 46 -

IABLE II
PROCESS SEQUENCE
CHROMIUM PLATING (refer to Figure I)

STATION OPERATION
L. Electrical reverse anode cleaner
15. Water rinse

~ 16, 10% H,S0,

37, Water rinse (aeration)
18, Water rinse

19. Chromic acid plating bath
20, Water rinse

21, Water spray

22, Water spray

23, Water rinse (aeration)
s Water rinse (aeration)
25, Hot soap rinse

TABLE IIA
PROCESS SEQUENCE

CHROMIUM PLATING (refer to Figure I)

STATION

OPERATION

33. Water bath
3. l/ 2% HNOS
35. Chromate
36, Water rinse

37.

Hot water rinse
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TABLE III

PROCESS SEQUENCE
PLATING (Refer to Figure I)

STATION OPERATION
26. Trichloroethylene degreaser
27 Hot alkali cleaner
28. Water rinse
29. 50% muriatic acid
30. Water rinse
31. Electrolytic zinc bath

Perchloron rinse
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TABLE IV

PROCESS SEQUENCE

BRIGHT DIP (Refer to Figure I)

STATION OPERATION
40. HNO; - H>S0, solution
41, Water rinse
L2, Water rinse
43, Soap rinse

TABLE V

PROCESS SEQUENCE

ELECTROLESS NICKEL PLATING (Refer to Figure I)

STATION OPERATION
bl Alkali clean
L5, Water rinse
L6. Water rinse
47. Water rinse
L8, Nickel plating solution

(sodium hypophosphite + dil. NiCl;)
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Production Data

Small electric kitchen appliances - 1.75 million units per

year
Water Consumption and Distribution
Distribution Consumption (imp.gal/day)
Plating Shop 194,000
Coclant, boiler make-up 212,000
Domestic 18,000
Total 421,000

Sources_of lLiguid Wastes, Treatment and Disposal

Coolant for degreasers, welders and compressors as well as the
boiler blowdown are directed to the storm ditch located on the south
side of the plant.

All chrome and nickel plating wastes from the plating shop are
directed to the municipal sanitary sewer system. The exact origin of
these wastes is shown in Figure I.

All damestic wastes are directed to the municipal sanitary sewer
system.,

Sampling

Five-hour duplicate, composite, daily samples of all plating wastes
and the total plant effluent were collected over a two day period. The
sampling stations are shown in Figure I. A grab sample was collected at
the point of cooling water and boiler blowdown discharge to the ditch, as

oil contamination has occurred in this area.



-

All samples collected were submitted to the OWRC Laboratories
for analysis.
Analysis
The in-plant samples were analysed for pH, nickel, chromium,
solids and zinc. One of the duplicate samples from each station was
preserved with NaOH and analysed for cyanide. The sample collected
from the storm ditch was analysed for ether solubles. The analytical

results of these samples are appended.

WASTE LOADINGS

Based on a total plant effluent of 212,000 gallons/day to the
municipal sanitary sewer system, waste loadings were calculated and are

shown below:

PARAMETERS : WASTE LOADING
(1b/day)

Cyanide as HCN 0.3

Zinc as Zn O.4

Suspended solids 31.8

Total solids 2180

Nickel as Ni 235

Hex. chromium as Cr 8.5

Total chromium as Cr 9.8

DISCUSSION OF FINDINGS

It is apparent that the level of contaminants in the effluent

from C.G.E. is not in compliance with the City of Barrie By-Law 66-69.



The components of the waste present in excessive concentration are;

PARAMETERS PLANT EFFLUENT CITY OF BARRIE BY-LAW
TO SANITARY LIMITS FOR DISCHARGE
SEWER SYSTEM (ppm) TQ A SANITARY SEWER
SYSTEM (ppm)
Nickel as Ni 111 5
Total Chromium 4.6 3
as Cr

The increases in nickel concentration may be illustrated as follows;

LOCATION AVERAGE NICKEL CONCENTRATIONS

(ppm)

Reclaim line rinse 0.26

After autamatic nickel 11.2

plating line

After manually operated 6l

plating line

Plant effluent to 122

sanitary sewer system

The difference between the nickel concentrations in the samples
taken after the manually operated plating line and those taken of the
plant effluent to the sanitary sewer is inexplicable considering the
operations carried out between these sampling points. It can only be
assumed that sampling'or analytical error is responsible for the discre-
pancy. It would be expected that the concentration of nickel would
decrease between these two stations due to dilution by the flow fram the

chromium plating line,



. The increasé&s in total chromium concentration are illustrated below:

LOCATION AVERAGE TOTAL CHROMIUM
CONCENTRATION (ppm)

Reclaim line rinse 8.2

After automatic nickel 1.15

plating line

After manually operated 1.09

plating line

After antomatic chrome 5.5

plating line

Plant effluent to Lol

sanitary sewer

These results show the expected pattern of increase at each sampling
point,

The analytical results of the samples taken from the perchloron
tank indicate that there was sufficient chlorine present to oxidize the
cyanide and that the pH condition was suitable, but the high concentra-
tion of cyanide found shows that oxidation was not being achieved.

Since the tank was well mixed before sampling, it must be assumed that
some cyanide was present as a complex, probably with iron, or that
nickel was present in the solution.

CONCLUSIONS

Based on the results of the survey, it is obvious that adequate
still rinsing was not being achieved.

Compressor cooling water which was being discharged to the ditch

contained oil and was therefore unsatisfactory for discharge.
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Destruction of cyanide was not being achieved in the

perchloron tank, although conditions were apparently suitable for
the reaction.

RECOMMENDATIONS

It is recommended that:

1) A fog spray rinse tank be installed between stations 10
and 11 (Figure I). This tank should be run empty and
the accumulated contents should be returned to the plating
bath as often as necessary. Similarly, a fog spray rinse
between stations 19 and 20 (Figure I) would prevent chrome
wastes from being washed to the sewer., Better operating
procedures are also recommended in the manually operated
plating area to prevent solutions from going to the floor
drains after each drag out station.

As an alternative to (or in addition to) the above,
treatment facilities for the nickel and chrome wastes are
recommended.

2) Before the addition of perchloron at station 32 (Figure I),
this solution should be well stirred when caustic is added
and a pH of approximately 11 should be maintained. Vigorous
stirring should accompany the addition of perchloron to
prevent precipitation of cyanide salts and incomplete oxida-

tion of the cyanide.
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3) the boiler blowdown should be directed to the municipal
sanitary sewer system.

4) oil traps be installed in the cooling water effluent lines,



' ' ONTARIO WATER RESOURCES COMMISSION .
CHEMICAL LABORATORIES

All analyses except pH reported in INDUSTRIAL WASTE ANALYSIS 1 ppm. — 1 mem. / litre
p.p.m. unless otherwise indicated = 11b./100,000 7ImpA Gals.

Municipality : Bl e: Report to: G, Yuzwa * e.L. (rd)

Source: Canadian General Electric

Dute Sampled: o o 4786 7 g, Yuzwe )

b ey “Solids Ether 1;{ Free gzanide iznc Chromiym as Ck. :icklgl

No. BOD. Total Susp. Diss. |Solubles Lab, |Chlorine |yoN In, Tot, |Hex, | Ni
T- 999 _— cem | em=  |trace ¥*| e — - it | e ] e | e
T-1000 - 3900 -— -_— 12.4 3000 138.% 260 —— — _—
T-1001 940 20 920 — 8.4 — -—— 0.18| 4.7 4,0 160
T-1002 1090 90 1000 —_— 8.1 _— --- 0.13| 4.6 2.4 191
T-1003 -—- — — — —-— —_— 0.08%| =-- S _— _—
T-1004 -— — - - - — 0.14%| wom | e | ;| e
* Test |performed on pre57rved sample, *X less tth 2 ppAl

T- 999 1s Drainage Ditch Adjacent to Plant,
T-1000 | 2,  Perchloron Tank,

T-1001 Fe Plant Effluent to Sanitary Sewer.
T-1002 4. Nickel Line Effluent.

T-1003 5 Zinc Line Rinse,

T-1004 6. Final Effluent.,

10M=-60=22630

_gg_
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ONTARIO WATER RESOURCES COMMISSION
CHEMICAL LABORATORIES

= Ry hg o R B INDUSTRIAL WASTE ANALYSIS
Municipality: Barrie ' Report to: Geo Yuzwa
Source: Canadian General Electric
Date Sampled: June 5/69 by: G, Yuzwa
b — el Cyabide ‘Ni:fel Chromiun as Cryl i?fslc
B KD, Total Susp. Diss. &g"LBb. ﬁ&] Ni. Tot. Hex. Zn,
T-990 1120 10 1110 | 6.8 — 83.5 LeiO | 4.0 | 0,18
T-991 —_— - NI Dudlil | s - p—— |
T-992 340 5 335 | Tel — ka2 5055 | 5.1 |0.18
T-993 — — —_— ] — 0.06 s —_— T [ :
| T-99% 4180 | 310 3870 | 12.6 - 6. 1.09 | 0.70 | 0,15 Ierimid
T-995 s | S S 0,10 | — S I S preserved
T-996 390 10 380 | 9.6 — 11.20 1.15 | 0.75| 0,06
i
|
| _

..9g—

T-990 e Plant Effluent to Sanitary Sewer
T-991 2y Plant Effluent to Sanitary Sewer
T-992 3. Final Effluent

T-993 be Final Effluent

T-994 5 Zinc Line Rinse

T-995 6. Zinc Line Rinse

T-996 e Nickel Line Effluent.

T-997 8. Reclaim Iine Rinse,

5M 60—1311




‘ ’ ONTARIO WATER RESOURCEsS COMMISSION
CHEMICAL LABORATORIES

INDUSTRIAL WASTE ANALYSIS

All analyses except pH reported in
p.p.m. unless otherwise indicated

1 pp.m. = 1 mgm. / litre
= 11b./100,000 Imp. Gals.

Municipality : Barrie Report to: G, Yuzwa * c.c. (rd)
Source: Canadian General Electric

Date Sampled: by:

June 5/69 Ge Yuzwa
Solids pH Cyanide |Nickel Chromium|as Cr.| Zinc

Lab. 5-Day . at as as as

b v Total Susp. Diss. Lab. |HCN Ni. Tot. | Hex. | 7n
T-998 A —— e et 1!5* Oc 23 9.4 7.5 0025

* Test performed [on preserved sample.

T-998 9. Reclaim line rinse.

10M~60~22630

_Lg—
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CANADIAN TYLER REFRIGERATION LIMITED
UNIVERSAL COOLER DIVISION

This plant, located on Patterson Road, was surveyed on June 4,
1969.

DETAILS OF SURVEY

Personnel Interviewed
Mr., Walker - Plant Manager

Personnel Participating
P. Chisholm - OWRC

Description of Process
This company is engaged in the manufacture of freezers and
refrigerators. The cabinets, fabricated fram sheet steel, are washed
in a detergent solution, rinsed and bonderised. They are then spray
painted and sent to assembly. Coolant lines and coils are fabricated
from copper tube and installed in the finished cabinets together with
other mechanical and electrical components.
Operating Data
This plant employs 115 persons and operates one shift, five
days per week,

Water Consumption and Distribution

All water used is drawn from the municipal supply. Consumption
figures over the last six months are;

October, November - 1,247,000 Imperial gallons
December, Jamiary - 1,196,000 B n
February, March - 1,199,000 " "

or approximately 27,300 gallons per day
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In the manufacturing area, water is used as spot welder
coolant, in air conditioners, in washing tanks and in the paint
spraying area.

Sources and Characteristics of Liquid Wastes, Treatment
and Disposal

There are four sources of waste in the plant,

(a) In the paint spraying booth a strong, downward draught
of air carries excess paint droplets down to a water
reservoir where they form a skin on the surface of the
water. The water is occasionally agitated forming a
slurry. Every Friday afternoon this water trap, contain-
ing 1800 gallons (Imperial) is emptied and directed to the
sanitary sewer., Analysis of a sample of these wastes gave

the following results:

BOD SUSPENDED SOLIDS pH
(ppm) (ppm)
500 1000 7.4

This grab sample was taken on a Wednesday. It was
ascertained that production did not vary from day to day.
‘As there would be a further build-up of pollutants before
the tank was emptied, these figures should be increased
proportionally, i.e. by a factor of 5/3.

The characteristics would then become;

BOD SUSPENDED SOLIDS pH

{ppm) (ppm)
830 1665 Tely
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Therefore loading (weekly)of wastes to the sanitary sewer
would be;

(i) BOD
830 1lbs. BOD

1,000,000 1lbs, Hz0
x 1lbs, BOD = 18,000 lbs Hz0

18,000 x 830
1,000,000

Il

14.86 1lbs
(ii) Suspended Solids
1665 1bs, suspended solids in 1,000,000 1lbs H,0
x 1lbs. suspended solids in 18,000 1lbs H;0

P 18,000 x 1665
. 1,000, 000

29.8 1bs

I

(b) The other sources of wastes are in the section of the
assembly line where refrigerator parts are first washed and
rinsed with water, then dipped in a phosphate solution to
prepare them for painting. This phosphate skin affords
the paint better adhesion to the metal surface. A grab
sample of the initial "Foskleen" wash solution was analysed

with the following results;

’ soLIDS (PPM ) ANIONIGC
(Eﬁﬂ) (pe 1;! — PH DETERGE
SUSP, DISS, TOTAL AS ABS (pem)

120 75 3525 3600 L.9 200
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This tank, containing 1373 gallons of waste is emptied

to the sanitary sewers every three weeks. The above was
sampled one week after the tank was last emptied. There-
fore, these figures are not representative of what is being
discharged to the sewer. A slightly increased BOD would be
expected, the pH would be relatively unchanged, the solids
would be trebled while ABS figures would be reduced, There-
fore, possible results of "Foskleen" effluent after a full,

three week period may be;

o SoLips (PPM) ' ANTONIC
(ppm) Susep, DIss, TOTAL i ggTEggE ;PM)
150 225 10,575 10,800 449 150

The BOD concentration is acceptable, but as would be
expected in a soap solution, solids are high as is the con-
centration of anionic detergent. The pH of the waste, at
4.9, is low and should be buffered to bring it within by-law
specifications,

After the "Foskleen" wash, the refrigerator parts are
rinsed in a water bath, This bath, capacity 750 Imperial
gallons, is emptied every Friday afternoon to the sanitary
sewer., Analysis of a grab sample of the rinse water sample
gave the following results;

- T s e T [EEE
(pew) susp, oIss, ToTAL “Toom
. 5 295 300 744 047
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Allowing for further contamination of rinse waters between Wednesday
and Friday, the waste characteristics would still be well within by-law
limits,

Following the water rinse, the parts then pass through a
"Rinseal" phosphate wash tank, capacity 750 Imperial gallons. This
tank is emptied every Friday to the sanitary sewer. Analytical

results of '"Rinseal" wash sampled on a Wednesday were;

BOD coD ” soLiDs (pem) PHOSPHATE
(ppM) (Ppm) : - . ?S
susp, DISS, TOTAL P (ppM)
{'o RESuULT ;
(INTER;E- 0 643 5 675 680 47 5
RENGE

Again allowing for an increase of these figures due to two days extra
washing before the tank is emptied, these results are satisfactory and
within by-law limits. Though there are no objectives for phosphate,
a note should be made of the relatively high phosphate result of 47.5 ppm
(79 ppm over a five day period).

No treatment is given to the wastes and disposal is to the
municipal sanitary sewer system.

DISCUSSION OF FINDINGS

The paint booth reservoir contents were found to be in excess
of the by-law limits with respect to the concentrations of BOD and
suspended solids, as was the case with the "Foskleen" wash solution.

The other wastes were within the by-law limits, although in the case
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of the "Rinseal" wash solution, no BOD concentration could be obtained
due to analytical interference.

The volumes of the unsatisfactory discharges are relatively
small and the contaminating materials are readily treatable in the
municipal plant, There should therefore be no adverse effect on the
efficiency of treatment due to the discharge of these wastes.
CONCLUSIONS

The BOD and suspended solids concentrations of certain waste
discharges from this plant exceed the by-law limits., These, however,
are batch discharges of small volume and should present no problems
at the municipal treatment plant.

RECOMMENDATIONS

It is recommended that the company equip solution tank discharge
pipes with a mechanism to ensure that the solutions are bled to the
sewer slowly, thereby avoiding surges of high strength wastes in the

effluent.



‘ ) ONTARIO WATER RESOURCES COMMISSION .
CHEMICAL LABORATORIES

INDUSTRIAL WASTE ANALYSIS 1 pp.m. = 1 mgm. / litre

All analyses except pH reported in
= 11b./100,000 Imp. Gals.

p.p.m. unless otherwise indicated

Municipality: Barrie Report to: H. Gillies c.c.
Canadian Tyler Refrigeration Ltd,
Source: Universal Cooler Division

Date Sampled: June 4/69 by: P.Chisholm (rj) |
= — = hcsphate] 4 —
Lab. 5-Day 7 _Solids Egbfat coD asPP lﬁﬁggéﬁt
No. B.OD. | rotal — Diss. . as ABS ‘
T=955 500 1200 1000 200 T4 3130 e i |
Tw956 3.0 300 5 295 T.4 31 e 0.7 |
T=957 | 120 3600 75 | 3525 4.9 4800 | -m- 220
T=958 > 680 5 675 6.3 ) 47.5 | e~
| - Ingerference inhibitp analysip
‘ } |
i i
T=955 1 Effluent to Sanitary Sewer from paint spray operation - 2.15 PM
T=956 2 L L " " * wash water tank =~ 2.25 PM
Tw957 3 » o " " * "Foskleen wash" «~ 2.30 PM
T=958 4 " " - " * ®“Rinseal" Phosphate wash ~ 2,20 PM

S5M-80-11403-83

- 179 -
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CANADYLET-CLOSURES LIMITED

This plant, located on John Street, was surveyed on June 5,
1969,
DETAILS OF SURVEY

Personnel Interviewed

Mr. E. Elsworth - Plant Supervisor
Mr. C. Bradshaw - Plating Shop Foreman

Personnel Participating

G. Yuzwa - OWRC

Description of Process (Figures I and II and Tables I, II and III)

The raw materials used in the process consist of ABS and poly-~
propylene plastics, brass, and tin coated steel, The metals, as
received, proceed to the eyelet department where they are punched and
formed, This unfinished product and various parts already formed are
sent to the plating shop where they are electroplated with silver or
brass, The sequence of operations in this area is shown in Figure II
and Tables I, IT and III. After being plated, these parts are buffed,
inspected, lacquered and sent to the assembly line or to stores, The
plastics are moulded and also sent to the assembly line or to stores.
The finished product is then ready for distribution.

Production Data

cosmetic containers - no figures available

Operating Data
Employees 130 (days)
25 (afternoons)
4 (midnights)
Days/week 5



Eyelet

Metal 3 Dept

Plastics

Metal

Already
Formed
v
>Plating — Buffing ———> {’i‘zs"c" ——— Slacquering
Ass;a/mbly
or
Stores
1
o~
o~
[
Carriers
y Moulding >  Waxed
FIGURE 1

PRODUCTION FLOW DIAGRAM
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Sewer System

FIGURE II
PLATING SHOP LAYOUT
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TABLE I

PROCESS SEQUENCE

SILVER PLATING (Refer to Figure II)

Alkaline electro-cleaning

Water rinse

104 muriatic pickle

Cold water rinse

Cold water rinse

10% KCN rinse

Silver plating solution) 5.5 oz/gal KCN
Silver plating solution% 3 oz/gal AgCN
Drag-out

Cold water rinse

Cold water rinse

Hot water rinse



13.

15.
16.
17.
18.
19.
20,

21,

22,
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TABLE IT

PROCESS SEQUENCE

BRASS PLATING (Refer to Figure II)

10% Muriatic pickle

Cold water rinse

Cold water rinse

Zinc plating tank

Cold water rinse

Zinc plating tank) 5.5 oz/gal. NaCN
) 4.5 oz/gal. CuCN,

Zinc plating tank) 0.7 oz/gal. ZnC

Cold water rinse

Tumbling barrels (6 oz. grinding compound)

(3 oz. NaCO4

water

Burnishing barrels

)



23,

2.
25.
26,
27,
28,

29.

30.

31.

32.
33',1

= 0 =

TABLE IIT
PROCESS_SEQUENCE

BRIGHT DIP (Refer to Figure II)

Water cooled bright dip (4 gal. HzSO, )
)

(4 oz. muriatic acid
Cold water rinse
10% NaCN
Cold water rinse
Cold water rinse

Hot water rinse

Hot water rinse

POLYPROPYLENE PLASTIC STRIP (Refer to Figure II)

4 tanks stripping solution (8 gal. methylene chloride)
(3 gal. methyl alcohol )
(1 pt. nitric acid )

1 cleaning tank (50% methyl ethyl ketone)
(50¢ toluene )

ABS PLASTIC STRIP (Refer to Figure II)

504 caustic bath (140°F)
Hot water rinse

Air-water spray
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Water Consumption and Distribution

DISTRIBUTION CONSUMPTION
(Imp. gal/day)
Plating shop and cooling water 69,220
Domestic 3,180
Total 72,400
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