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REPORT

Ontario Water Resources Commission

.

Date of Inspection

Municipality . ‘
funicipality Foore Township, Cntaric. June 19, 20, 1948,
R —— I CaHADA LIATTED
Field Inspection by . Report by

K. @. Hussain R. W, Hussain

in intensive investigation was conducted into the scurces and character-
istics of liquid wastes from the Sarnia refinery of Shell Canada Limited, located
in the Townahip of Moors, cn June 17th and 20th, 1558. The purpose of this
investigation was:

a) To obtain comprehensive data for an overall appraisal of the status
of polluticn control in the oil refining industry in the Province of
{ntario, and

b) To evaluate the effectivensss of waste segrsgation, control, treatament
and disposal st this particular refinery.

It was fcund during this survey that the Shell Canada Limited {Sarnia)
refinery discharged wastes to Talford Creek which exceeded OWRC ubjsctives for
a discharge to 3 watercourse. The wastes to Tallord Creek were made up of two
effluent {lows:

2) A clean water flow (25 million gallons per day) which exhibited phenoliec
concentrations in the range of 40 to 60 parts per billion and, there-
fors, axceeded the OWRC cdbjective of 20 parts per billion, and

b) A ccmbined flow of two circular gravity separator efflnents, 18.2
millicn gallons per day, which showed phenolic concentrations in the
range ol 70 parts psr billion to 120 parts par billion.
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It was also noted that the phenalic conecsmtrations in the coambined [low
wara signilicantly lowsr than ccncaniraticns found during previous UWRC surveys.
This is indicative ol betiser waste segregation, contrel snd treatment measurss
that have been implemsnted at this refinery. n the cther hand, it was faund
that dissclved solids and chioride comowntrations increased over past resulls
This was later determined to have been caused by 2 brine scluticn overiicw from
scme butane storage caverns to the stora dralnage system. The industry is
thinidng in terms of rectilying this problem by installing brine handling
Toeilities in the near (uture.

The washbe phenclics and sulptddes (as HaS), dally lomiinzs to the
Daen Woll Injection fystem, were calowiated to be 240 pounda and 920 pounds
raspectively. Thia ropresents the dispesal into the underground Zocrmaticns
ol approxisately % mnd 557 of the water-borme rhenclics and sulphides cenerated
in this refinerr.

The =1l remcval officisey of the Dily Wakar Saparator was calculated
tc be in the ronge of 757 and 997 during the course of this survey. Similar
elflclencies are anticioatad for the Fotamtially Cily Water Separator ocn cccoaund
>0 the very low oil content Jound in the eTluent Ur-om this separator. VFowsver,
thars are indicaticns that during pericds of heavy radnfiell, a3 cecurred on
wung L7, 190, less alficlent cil removal is sifected in these secamtors,

This would arpear Lo be ons cause of the detariorsticn of the nesthetic qualities
o tha banke ond waters ¢f Tallord Creek bv oil pollution.

This report rocospends that shenelie and ether salublas levels in

Lhe olfusnts frem this redinery to Tallord Orsek be reduced. FPhencliics ean
be rodueed [lesh by Ldentilication and in-clont contrel of eontridutory sources,

felicesd by ong or a grmninaticn of the following
i} doposal to the Deen Wil Injoction System
{1} striroing and biclozieal treatment, nad (1ii) chemical Sreatment,

®ses e 3
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_ Page ) Report re Shell Canada Iimited DatdP2 &7, <y Lind,
g “ther sciubles csn be raduced by che or mre of the Icilowdng:

(1) tetbter ine-nlant housekeeping prsctices
{i1) nmore intenss surveillance at petential sources
(111) e=xtra cil-water separstion capacity, cr chemical Lreatment,
In ajdition it may be necsssary, at scme time in the future, to install an
axtendsd cutfall to conduct these wastes into the S5t. Clair River i’ the assthstlc
problems asscelsted with Talford Creek ars to be eliminated.
Perscmnel Particioating
Shell Canada Limdted:
e, 7. Helvee - Te-em‘.ca.l Superintandsnt
ir. T. Parsy - Ingineaer
Yr. R, Sutherizni - ngineer
interio Watar fescurces Comgmiasicn:

¥r. 2. ¥, Pussal - ngineer

Hr. Re Ao Aubatl - Taemoiogiat
i3t iia Yo Filey - Tochneiosist
e Te B Woexd - Technolosist
Hre . YonSosst ' - Student
. D. Harris - Student

Drocugticn and Onerating Data
The rerinery protaesses 453,000 barrels of @eostern Canadlian omde oil
il to nroducs a broad range of relined pestroleum products inciuding gasoline,
s:loal fuel, Curnace oil, stove oil, bunker fual cil, liquilisd psbroleasa :nses,

srantic solvents such as benzene and toluene and by-prodiuct elemental sulphur,

L I.l.



Shell Canada Limited
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Page Report re Date SUNY ‘9’ 3), -9680

The naits involved in the sanulacture of thess products are as Ifollows:
Crude idstiliation Units (2wo)
Crude Cil Desalters (two) |
Floid Catalytis Cracking Unit {FCCU)
Hydrocracker {Iscmax Unit)
Vis-breaksr
Platformer (motor fuel platformer)
BTX Platformer oand Udex Extraction Unit
Bydrodsaliylaotion init (Hydeal)
Polymerisation Unis
Hydrodesaiphurisation Unit (Unifiner)
Sulphur Recovery init
Liguifisd Patrciam Gas Recovery Unit

321 of thess units were in operation during this aurvey. Nomber cne
crade uall was procesaing high sulphur crude cil, wvhersas number two ciude unit
was procussdng cruads oil with 3 low sulphur content.

The plant employs a total workforcs of 350, of which 200 ares producticn
emploveas and 150 are administrative andoelarical personcel.

Al process waler 13 cbtained from the St. Clair River snd the lotal
usagzs varies seascnaily bstween 4l 3nd 58 million gallons per day with maximum
usags cceurring during the summer menths when producticn and ccoling require-
ments nre greatest. There is little consumptive use ol water in the re:inery
so that the psak waste flows chown in Tabls I are indicativs of the distribution

ol water throughout the refinery.
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Avarigs waste {low data gives Lhe following apuroximate average
distridbuticn: ‘
Cisen ¥ater - 25,000,200 mpd
Potentially Clly Water -~ 15,C00,00¢
Cily ¥ater -~ 2,250,000 *
Sanitary = 10,000 °
TOTAL LA, 200,200 gpd
Diagrma I on page 6, outlines schemstically the refining processes with

respect to the separation end distribution off the cagpenent fractlcns of the
cruga petrolewum. The primary ssparalicn achieved in the crude distiliaticn
units is followed by the up—grading of lighter compenents into gasciine-tyve
froctions by polymerizatisn and cstalytic redorming processes and the eatalytic
md thermal cracking ol heavier compens=nts into gnuses, zasciines and fuel cil
fesdstoeks, Seccndary refining processes inciunde the catalytic hydrodeaunlhur—
izatizn of fmrpace olls, deisel el and catalytic roforsdng feedstocks, the
regovery ol elemental sulphur frem the resultant by-product hydrogen sulphide,
the solvent extracticn of catalptically reformed fesdstoeis (platformates) to
shtain benwena, toluens and xXylene retrochamicals snd the hMydrodealkylation of

toluone to incrense the yield of bhenzena.

s
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DIAGRAM # |

PRODUCTION FLOW SHEET

SHELL CANADA LIMITED
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The liguid wastes encountersd in the Shell Canada iimited (Sarmia)
refinery sre typlcal cf oil refining cperatlons — that is, the major portion
1s made up of cnee-through cocling waters from ccndensers and coolers, while
the remainder is ccmprised of oily or potentially oily waste waters and chemical
wastes.

The sewer system in this refinery 1a divided in such a way that the
difterent types of wistes are segregated and conducted to their ultimate point
of disposal by sapanta sewers. These separate sewsrs are:

(1)  ths cily water sewer

(11) tha pctantially colly walter sewer

(111) the clesnm water sewer zud five special sewsr systems
(1) 1y ter Sewar:

This sewer system colleets all wuste waters which come into direct
snd contimucus contact with oil, ineluding those which are subject to emulaified
il contamination. Thsse wastes include pump-glond cooling waters, barcmetric
condensar waters, Jdesaliing waters, spills and equipment pad drains. The units
contributing to the flow in this sewer are the two Crude Units, the Catalytic
Cracker, the BETX and Ddex, snd the kotor fuel Plstformer. The tobal ficw in
thia system i3 approximately 1,500 gallcns pﬂ; mimste.

(11) Potentially Cliy Sewer:

This system handles cooling waters {rom processes and operstions whers
thsre exists the pesaibility of the waters becoming contaminatsed with the pro-
ducts by leakage in exchangses, coolers, eic. This system services all the
mé.‘.:x units with the exception of the [TX, lidex and iictor Fuel Flatforming Uaits.
Tha tobal flow in this system is rated st bstween 12,30 and 18,000 gallcens per
mimute, {accomiing to the season).

Sovan R
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(111} Clean Water Sewer:
This system huxiles cnee-through coonling waters Irom condsnsers and

ccolers whers Lhe uressurs cn the water side is hisher than the pressure on
the proiuct side. This system serves all the wmits in this refinery including
the bollor house. The total flow in this syxtem is esuauedtobobom
17,000 gallons per mimte and 20,000 gallens per minuta depending cn the ssascn.

Special Sewsr or Collecticn Systems: There are indivicual systems in this
relinery for handling:

2) Pallast-wabter [rom the Jocking facilities

5} Tank car interior washings

e) Storage tank hottom drainage

d) Storm waber rumnolf Zrom the entire refinery, and

o) Vigh phenclic and suirhidie wastes from overhead sceumilators
{foul condensates) and washing cperaticns

Tiagram 11 cn page 10, zives the general laveout of the wasts treatment
oned ddsposal system, while Disgrsm JII on page 11, shows 2 rmore simplified
picture ol the Indiviiual waste eoffluent segregation systems in this refinery.

In addition, a [urther breaskdown cn the varicus sewer {iows accornding to ths

scureas oy wmits is presented in Tabie I.

caeas ‘)
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Sources -or Unita

L

Sﬁlphur Plant
Catrlytic Crochker
#i Crude Unit
Platformer
Isonx
#2 Crude Unit
Unifiner and Hydeal
BTX and Udex

" VWater Treatmant
Storm Water
Bzllast Ulater
Steam Plzant
Tenk Pottom Drainage

Tank Car Interior Washings

ALY T

—— e e s s e -

MALLUN FLIS (ppd)

Clean Water

15,220,000
6,420,000

1,725,000

2,422,000

-—

Pocebmm Wnghe Flow Broaldowm &

—— —— e et St et & = S b on At ® = s a5 e

Potenbinlly Oily

e S et - 5 S e - e e § £ VO A e o S s W S S B A A s - > e S IS o P S e - B B} B = i S Ge Be 2o 18 ¢ e e

5,530,000
5,190,0C0
6,000,000
1,450,000
1,559,000

5,650,000

Oily ltter
650,000

" 435,000
145,C00
100,000
510,000

525,000

4,020,CC0 -
345,000 . - -
- . Variabie =
- Varizable -
- 145,C00 -
- - Variable
- - Variabdle

30,190,000

2,365,000

% Tnese [low figures ware cbtained from Shell Cenada Limited and repressnt the
maximun waste flows from the various uailts.
o9 8 voe lo
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ST CLAIR RIVER

DOCKING FACLITIES

DIAGRAM 3 2

REFINERY SEWER LAY-OUT
SHELL CANADA LIMITED

CORUNNA
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DIAGRAM #* 3

INDIVIDUAL WASTE EFFLUENTS SEGREGRATION
SHELL CANADA LIMITED
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Wth the sxcepticn of the clean water system which discharges directly
to Tallord Creek, tha wastes collected in the varicus sewer systems are subjected
to cil-water separation in two cireular gravily separators equipped with oil
skimming facilities. The olly waters plus the tank boitom drsinags and tank
car interior washings are treated in one separator, while the potentially oily
water and the storm drainage are combined and treated in the cther separator.
Pallast water can be treatad in either of thess two separator aystems. The ef-
fluents {rom these two separators combine before entering Talfoxrd Creek. It
should be noted that thers is a by-pass st the inlet to the potentially olly
separator which affords a direet dischargs to the creek in timss of heavy stom
water runofl.

The ccncentrated phenclic wastes are disposed via a deep well injection

systam, while spen® caustics, solvents, aludges and clays are aither regenarated

or dispossd of cutside the ccnfines of the reiinery.

Tsble II is presentsd in order to summarize the scurces, volumes,
characteristics, treatment and diasposai of all wastes at the refinery.

seven 13



TABLE 11

SUMMARY OF WASTE SOURCES, VOLUMES, CHARACTERISTICS, TREATMENT AND DISPOSAL

SHELL CANADA LIMITED — CORUNNA

1968 WASTE CHARACTERISTICS *

WASHINGS

TYPE CF SOURCES " VOLWIE T POINT OF S
VASTE OF WASTE (GPD) PHENOLS ETHER FREE DISPOSAL TREATMENT
BOD cop TOTAL 8uUspP, (PPB SOLUBLES AMMONT A OTHER
. CLEAN WATER ALL UNITS 30,000,000 MaAX, 15 20 246 13 40 2 0.05 53 CL=  TALFORO CREEK -
26,000,000 AVG, 10 35 272 15 40 . TRACE 0.25 53 cL”
14 15 242 10 60 3 0,31 45 cL”

POTENT ALLY ALL UNITS EXCEPT 25,000,000 MAX, NO SAMPLES TAKEN POTENT I ALLY O1L-~WATER
OILY WATER BUX, UDEX, AND 16,000,000 AVG, OLLY WATER SEPARATION
PLATFORMER SEPARATOR
OILY WATER 2 CRUDE UNITS 945,000) NO SAMPLES TAKEN )  OlLY WATER O1L~WATZR

CATALYTIC CRACKER 650,000) ‘ )  SEPARATOR SEPARATION
BTX AND UDEX 525,000) )
PLATFORMER 145,000) )
#1 DESALTER 50,750 - 1,790 4,894 " 10,000 35 550 HaS )
#2 DESALTER 63,000 - 2,250 3,458 89 . 4,000 810 19 55 HaS ) :
TANK BOTTOMS 100-900 L8S/WEEK - . . - 19°5=140°* )
LBS /MONTH )

_ ¢ )
BALLAST TANK 1.7X10 BARRELS/YEAR = - - - +*20-300 250 ** - - )
WATER

: )
TANK CAR INTERIOR ° NoAs - - - = — - - - )

t

€1 30vd
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" TABLE 1! CCNTINUED

1968 WASTE CHARACTERIST!CS *

TYPE CF SOURCES VOLUME SOL10S '
WASTE OF WASTE (GPD) _ PHENOLS ETHER FREE POINT CF TRCATHENT
80D cop TOTAL suse, 7ppe SOLYBLES MMON 1 A OTHER -DISPCSAL
INFLUENT TO OILY 2,200,000 - - - e - 1,050 - - OILY WATER -
WATER SEPARATOR - - - - - 740 - - SEPARATOR
786 - -
FOUL CONDLNSATES §#! CRUDE VACUUM "OWER .6,000 - - o - 25,000** - - - DESALTERS REUSE
CONDENSER
#2 CRUDE VACUUM 52,500 - - - - 25,000** - - - DESALTERS REUSE
TOWER CONDEINISER
#1 CRUDE ATMOSPHER[C 27,500 - - - - 60,000%* 52 - - DESALTERS REUSE
TOWER CONDENSER :
. CATALYTIC CRACKER 47,000 - - - - 525,000%* 130%* - - PHENOLIC OIL SKiM
FRACTIONATOR OVERHEAD CRUM
CONDENSER -
#1 CRUDE PRIMARY TOWER 2,500 - - - - 10,000** 36** - - PHENOLIC OfL SKIM
CONDENSER DRUM
. VISBREAKER TOWER 2,500 - - 100,000°* Ggme - - " PHENOLIC . OIL SKIM
CONDENSER CRUM

voses 15



TABLE 11 CONTINUED

1968 WASTE CHARACTERISTICS *

TYPE COF SOURCES VOLU?E SOL1DS
MEATE OF WASTE (GPD PHENOLS ETHER FREE POINT OF TREATHENT
BOD cop TOTAL susP, PPB& SOLUBLES AMMONT A OTHER DISPOSAL
WASH: WATERS CATALYTIC CRACKER 12,000 - - - - 41,000** 40** - - PHENOLIC DRUM  OIL SKIM
OFF=GAS
CATALYTIC CRACKED 16,800 - - ~ - 450,000** - - - PHENOLIC DRUM o1l SKIM
GASOLINE
CATALYTIC CRACKED 7,200 - - - - 500,000°** 72+ - - PHEMOLIC DRUM  OIL SKIM
NAPHTHA
#1 CRUDE STOVE OIL 3,000 - - - - 15,000** 250°* - - PHENOLIC DRUM OlIL SKIM
POLY GASOLINE NoA, = - = - g** - - - OILY WATER OIL=WATEZR
SEPARATOR SEPARATICH
STORM WATER ENTIRE PLANT VAR | ABLE - - - 70“ s 0-50** - - POTEMTALLY Ol L=WATER
WATER SEPARATOR. SEPARATION
CHEMICAL SOLVENTS NoA, NO DATA AVAILABLE REGENERATION REPRCCISSED
YSTEM
WASTES . ‘ _
SPENT CAUSTIC 1,000 444% AND 16,56 CRESYLIC ACID Us So As REPRCCESSED
PHENOLIC ENTIRE PLANT 91,000 - 4,300 348 4 240,000 76 450 920 HpS .. DEEP WELL -

DRUM WASTES

AND CATALYTIC
CRACKER SPRAY
WATER
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TABLE 11 confinuen

i

1968 WASTE CHARACTERISTICS *

TYFE CT SCURCES VOLUME 3 POINT ‘OF .
WASTE OF WASTE (GFD) SOLIBS PHENOLS CTHER FREE D I SCHARGE TREATHENT
BCD CcoD -TOTAL SUSP, PPB SOLVBLES AMMONT A OTHER
SFPARATCR " POTENTIALLY oO!LY 16,000,000 Avs, 15 35 1,924 16 100 0 0,61 588 cL=  COMBINZD SEWER -
CFFLUENTS WATER SEPARATOR 22 48 1,234 45 50 1 0,50 606 cL~
13 61 1,822 9 40 TRACE 0,71 674 cL™
OILY WATER 2,200,000 230 320 588 21 600 10 28.5 74 HzS  COMBINED SEWER -
SEPARATOR 154 344 538 29 800 37 26,5 64 Hos
138 270 464 16 8oo 26 25,5 70 HaS
COMBINED SEWER 18,200,000 Ava, 26 54 1,830 34 70 8 3.8 374 cL”  TALFORD CREEK -
39 54 1,196 56 120 9 25 573 cL”
23 50 1,690 33 120 8 3.7 474 o
NOTE:  N,A, STANDS FCR "NOT AVA!ILABLE"
. ALL ANALYSES REPORTED IN PARTS PER MILLION (PPM) EXCEPT PHENOLS

b DATA SUPPLIED BY SHELL CANACA LIMITED

smsse L]
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The swpling programme conducted 5% the Sheil Canada Limited (Sarnia)
refinery on June 17, 20, 1968 13 summarized in Table III. _

The samples collacted were divided into five portiocns. Those porticns
for cyanide, sulphide and phencl determinations were preserved with the appropriate
chemicals, while separate porticns wers set aside for ether soluble determinaticns
and chemical analysis.

These samples were shipped to the GWRC Toronto Laboratories for
analysis for BODg, COD, solids, sulphstes, chlorides, phosphates, total Kjeldahl
nitrogsa, {res mmmonia, cyanides, phencls, sulphides and sther solubles. These
tests ware carried cut in acecordance with the procedures ocutlined in "Standard
“ethods for the Zxaminatica of Water and Wastewater”, Twelfth Edition.

The complete tabulation of the analytical results of samples taken
on Jume 15th and 22th, 1553 are appended to this recort.

sSod0e 13
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TABLE TIT
Summary of Sampline Programme
SALPLE : DATE OF SAMPLING TIMS OF NATURE OF
3¢ AM i i R
nuteprT  OMELE LOCATION  gumyprong  SHIFT NO. SAMPLING SAMPLE
1 Combined Sewer to June 19/6¢ 1 8 a.m. to) eight—hour
‘Talford Creek - ~ Lpm. ) composites
" 2 L p.m. to; "
midnight )
June 20/68 3 midnight ) "
to 8 a.m.)
2 Inlet to Oily June 19/68 1 same as "
Water Separator above
" 2 1 114
June 20/68 3 " T
3 Effluent from June 19/68 1 B "
Oily Water " 2 b "
Separator June 20/68 3 o =
L Effluent from June 19/68 1 " 1
Potentially Oil # 2 Ly b
Water Separator June 20/63 3 " u
5 Clean Water Sewer June 19/68 1 " 1
Effluent to " 2 " "
Talford Creek June 20/68 3 » o
- #1 Desalter June 19/68 1 2:30 p.m. _Grab
- #2 Desalter n 1 B o
- Contents of " 1 & =
Phenclic Drum :
- Combined Sewer to i 2 6:30 p.n. Grab
Talford Creek
- Effluent from Oily " 2 " #
Water Separator
- Effluent from
Potentially Oily " 2 . "

Water Separator

# The numbers in this colwun refer to the corresponding numbers on the Refinery

Sewer-Layout Diagram (Diagram #2 on page 10).

e 19
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1) Producticen
The construction of A new ten mililon dollar cotalytic reforming unit

is plapned ab this refinery sile.
2) Production Tachnology

The prssencs < sauch units as the hydrocraciking vnid, wdich improves
overall refinery officiency snd sllows ccnsidershle {laxibility in choosing the
snd produets, ths vis-brsading wnit and the hydrodealigylaticon unii for maciaum
honzane production, ssrve to bear cut the fact that the new innovations in re-
fining technology are being used at this redinery sits.

3) ¥asta Trsataent 2nd Dlspossl

There have besn recent discussions between Shell Canada Limited and
the Untaris Hater Hoscurces Commission ca the following considerations regariing
waste treatisent and dispesal:

a) Reactivsticn of 2 stripping column and nn activated sludge unit
in case that thero are any problams associsted with the deep wall
injzction systam,

b) Inprovement of the ofl-water ssparstor systems.

z}) Conatruction of brvine handling facilitles o prevent ny over-
flow of brine {rom storage caveras to the stom drainage systam.

affiusnt Chorachteristics
a) Dily 'nd Potemtislly (lly hter Waste Stresms: .

The analytical resuits of ths {icws {rom the olly water separator and
rotentinally olly watsr ssparator found during this survey are shown in Table IV,
ilso inciuded in this tablo are the resuiis of the combined separator affluent
flow pius the resulis of s similar samplo takem during the 1567 USRC survey.

cove 23
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TABLE 'V

CHARACTERISTICS OF EFFLUENTS FROM CIRCULAR GRAVITY SEPARATORS

FROM 2 SEPARATORS

(19€7)

WASTE CHARACTERISTICS *
SEPARATOR VOLUAE SAMPLING » —
EFFLUENT (GPD) SHIFT NO, : cop PHENOLS ETHER FREE - SULPHIDES CHLOR | DES
BOD TOTAL suseP, (PPB& SOLUBLES AMMONI A
" pOTENTIALLY 16,000,000 ! 15 1,924 5 35 100 0 0.61 0,02 588
OILY VATZR (AVERAGE) 2 22 1,234 45 48 50 ! 0,50 0.03 505
SEPARATOR 3 13 1,822 9 61 40 TRACE 0.71 0 674
OILY VATER 2,200,000 ! 230 588 21 320 600 10 28,5 74 275
SEPARATOR 2 154 538 29 344 800 37 26.5 64 282
3 148 464 16 270 800 26 25,5 70 228
COMBINED FLOWS 18,200,000 ! 26 1,830 34 54 70 3.8 0,18 374
FROM 2 SEPARATORS 2 39 1,196 56 54 120 9 25 0.08 573
(1968) 3 23 1,690 33 50 120 8 3.7 0,22 474
COMEINED FLAWS N.A, - 45 210 25 - 400 9 4,92 = &

NCTE:  ALL ANALYSES, EXCEPT PHENOLS, ARE REPORTED IN PARTS PER MILLION (PPM); PHENOLS REPORTED FROM GIDB'S SCREENED TEST ARE REPORTED IN PARTS PER 3ILLION (PPB),

oveve 2‘
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Page .55 Report re “hell , st Date e

Tha UWRC objm:tim fopr a direct dischargs to an opsn walercourse
wiih :-egards %o B0Ds, phenols and suspended sollds are: 135 parts per million,

20 parts per biilics and 35 parts per willicn respsciively. As can be seen from
Table I, the concentrmtions of thses waste parsmsters in the cowbined separstcr
olfluent {low to Tellord Creek excesd the respective CW2C cbjsctives. On ths
cther hand, compariscn with the 1967 results on a slmilar sampls shows a marked
dscrease in ths coneentrations of rhencls and, to a leasar extant, TODs.

Although BODy levels excesd the Comdssizn’a effluent objectivae of
15 parts per millicn, the levels jndicstsd should have no significant effact
in rsducing the dissolved oxyzen concentration of any portion of the St. Clair
Niver. However, bthey may affact the oxygen balance in Talford Creek depending
en cresk Flcw rates and rate of bilow-dsgradative.

The phemclic contemt cowld arise Irom almost oy section in dhis
refinery, but it is suspected thet ths dasaller affinents contribute signifllicantly
to the final icading to the creek. This point will be discussed abt 3 greater
lenzth further cn in this report.

A slgmificant concantration of Iree ammcnia (25 parts per mdilion) was
Pound in the compdned ficw to Talford Creek during the second shift of this sampling
orogram, bubt ons would tend to discount this high concentraticn on the grownds
$hat thare wes no notlcesbls eomsnaxﬂng increase in the amsonia concentraticn
in the two flows {l.ss, Oily Water effizent snd Potentially Oily ¥ater effluent)
making up this combined Iflow.

In the sawe weln, the phenslic concentration in the combined flow
suring the first smling shift was 70 patts per billicn, while the concentrticns
in Lhe two Fiows weking up the combined [low exhibited phenolics much highar than

cenes 22
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73 parts per billlon. The probable explanation for this discrepsncy is that
ths portlon of the sample of the ccmbined sifluent used for rhenolis determination
was mot properiy preserved with the CusSt/HyPOy solution in order to pravent
dagradation and wddatian of the phemols prior to snalysis.

inother ncteworthy poins borne cul by the analytical ranlf.a was the
hizh t:tal (mostly dlasclved) sulids concentrmiion in the combined flow over the
1367 o8RG 'remlu, sven thcugh the suspanied solids concentrsticns were in the
same order of nagn.ituﬁn. The dissalved sclids mt the amoimt of chemicals
in scluticn such as chlorides, sulphates, carbonates and bicarbenates of sodium
and calcium. mu; an&tiwhli.:risomlylinth- chlnrmo concentration (89
parts per million in 1567 versus 415 parts per million in 1958) as sa u;ﬂmor,
cna would suspect that anincmaddualmﬂw, which contains very high dis-
solvad aclids and chloridss conseniratlions and uhichéiadurgu into %;ho Clly
Water gystem, wonld in part, be respcnsible for the simnificant increase over
tha 1757 {ijures, However, 3 closer look 2% past and present analytizal re-
sults reveals that markad increases in the dissoived solids and chicrides had
2tso cecurrad in the offluent from the Potenmtially Clly Water separator. fincs
tha increase in concanimticns in the Now from this separwtor was rore signilicant
than that in the cther sevarator effinent {which handles the desaltaer wataers),
it Locumes avident that the miids and chicrides originate in this system. M1~
themzh the exset units thot csused this increass were not pin-pointad by this
ssacling progremss, thers could be 2 relaticnshdp to the operation of the butane
storaze coverna located in the salt formation underiying the refinery. This
point was subsequently discussed with the refinery oi’f:lciaia, and it was dis-
clesal Lhat there was a poasibility of an oweriliow ol brine soiuticn %o the

stare drainage systom from a butane storage cavern during the smpiing progrorms.

sesen 23
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This would, ln @wssence, explain the high rise in disscived sclids and chlorides
crncentrations found In the Potemtially Oily tater system snd the combinsd ilow
Lo Talllord Oreek,
The conzeniraticns of sulphides, cyanides and jbosghates in the
cemplned flow to Tallord Cresk wers well within acceptable lsvels for dischargs
to 3 waltareourse. It 1s also interesting to note using a sulphur (3) mass
balanca con the Potentially Clly, (ily, snd Combined waste fiows, that the sulphides
in the 0ily waste {low ware spparently oxidized to sulpbates.
The ether sciuble resuils reported for the Pobentially Olly Water .

£

separator indicate very good cuntrel cn this waste stream under normal reiinery
cperations. Tha results for the Jily Hater Ceparator effluent suceed Commissicn
aliuent objectives. This could be due to excewding the design capacity of the
separabor of could ba caused by Lhe presance of esmisifiad oils. The combined
sepapator elffluenis comply with the Ucmmizsion’s cbisctive of 15 partas per millicn
ether solubles, lowevar, the effivent wos nob acosgtablae in terms of its of-
Jects cn the restheile quality of the rocelving sirsam, That is, oil was svident
on tha surimes of Tadlord Oresk and ths banks were hishly disculcurad due to
larosition of oili,

D) Clean Habter Ii{luend:

The ciher elfiusnt to Tallord Creek is the clean wstar or cnce-through
couaing water Dlow. Tha qualidy of this ficw, a3 indicated by the analytical
resulis In Tahle Y, is considered {o b9 ncceptabls for direct dlscharge to o
walercouraa with ona notable excepticn — the phenol concentraticns (range 40
te &7 parts per bllllcn) are in excess ol the M cbjsctive. The levels would
ot sppear to be eritical [rea 3 pollution standgoint, but are ¢f such magnitude

that Investigations as to dhs ord: cr ori; s Shouid be s3ade Shell Canada
D 2
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Umised. It ls possiblie that minor leakegs and splllage of process waste bad

cesurred Jduring theae saspling pericds, or that some comtaminated ccoling

witers were inadvartently or Lmtuentionally diverted iroca the Potentlally Cily

Hater gystam to this systeam 2t one or mors processing unita. In addiuon,} these

levels wyy be partially stiributabla to the presence of phenclics in the re-

finery service water. Normally pnetclic concentrations in thla water vary from

5 to 10 parts per bililon, however, hizher values could be srperdienced.
Chapacterdstics of Clean Water Effiuent

DATE OF  VDLDME  SAMPLING HATTE CARAGTIRUSTICS *
suPLDG (GPD)  SHIFT NO. SOLIDS woey Themols  Cther v
BDs  Tot. Susp. S0  {pob) Solunles O RLIES
Jume/A8 26,000,000 1L 15 246 13 2 L0 2 53
{average) 2 in 272 i3 33 L0 trace 53
3 1 22 0 15 60 3 L5
Naren/37 ¥.A, - Lebh 135 2B 02 o 4 43

Hasha loedings
The gross dally waa‘.o'loadinga frea this refinery discharped to Talford
Croek ware calenlatad by totalling shift loedings deteradned using cne-third
the Jdaily effiuent {lows 7znd the analytical results of the thres eight-hcur
composite sagples. Thes2 are given and totalled in Tadie 7I.

908809 2;
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TABLE V1

DAILY GROSS YASTE LOADING TO TALFORD CREEK

_ SAMPLING BCD coD TOTAL SOLIDS SUS PENDED PHENOL.S ETHER FREE AMMONIA CHLCRIDES
WASTE Fiow FLow (GPD) SOLIDS SOLUBLES | i )y
SHIFT NO, (ppM)  (LbS) (ppM)  (uBs)  (epM)  (LeS) (peM)  (LBS) ‘(pp8)  (LBS) (pPn1)  (LsBS) (ppa)  (uBs) (pen)  (res
ZLEAN WATER 26,000,000 1 15 1,300 20 1,730 246 21,300 13 1,130 40 3.5 2 175 0.05 23 4,600
(aveRraer) 2 10 870 35 3,000 272 23,600 15 1,300 40 3.5 TRACE 10 0.25 22 53 4,500
3 14 1,220 15 1,300 242 21,000 10 870 60 5.2 3 260 231 27 45 3¢5
COMEBINE 18,200,000 ! 26 1,580 54 3,240 1,830 112,000 34 2,060 70%° 4.2 8 500 3.8 230 374 22,7C0
SEPARATOR (AvERACE) 2 39 2,360 54 3,240 1,196 72,600 56 3,400 120 7.3 9 5%0 257 1,500° 573 34,5C
EFFLUEHTS 3 23 1,400 50 3,000 1,690 103,000 33 2,000 120 743 8 500 2.7 220 474  23,7¢
v d,
TOTAL DISCHARGE 44,200,000 - - 8,730 - - 15,600 - 353,500 - 10,760 - 31 - 2,000 - 2,000° - 69,400
TO TALFCRD b
CREEX , : (33
2
* VERY HiGH FIGURE = NOT REALISTIC BASED ON OTHER SAMPLES CdLLECTED.

b QUESTIONABLE ‘AND MAY BE LOW ACCORDING TO RESULTS OF OTHER SAMPLES COLLECTED, i

ees oo 20
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‘s mentionsd previously, 3 Jdiscrepapcy srese regariing the vhenclic
m238 balancs on the alfluents rom the two separators and She comeined flow to
Lha cresk. According to Tahle 7X, the phanoilce loading in the cunbined flow £
Taliord Creek was 12.2 pounda peor day. Vowever, if tha leadinzs Jrem the
separators are indlvidually calculated snd added the total phenolic loading
would be 25 ponads per dey., This discressney wauld uppear o he due to the
rhenclie result of 77 parts per billizn chtained on ths combined separator flow
Jor the first samoling pericd which was canaldermbly lower than the results
obtained on eliher of the conbrilmting woste streams for the same period. I
2 pheapolic concsntration of 160 parts per bilidcn, obiained by waste concentraticns
~ volumes ratics on the Lwo sepaprator alrfluents, is used [or waste loading
erloulations instesd of tha 70 parts per billlon, then the rhsnolic loading in

& zombinad flow to Taifcrd Creek is fizured o be 24 pounds por dmr This
would iaesn that the fgiol phenolic icading to Talferd Cresk is 3% pounds ger
doy as opposed o 31 powmids nep day.

aofzetiveness of Vaste Treatment snd Disnessd

Coposite samples were oblalned on the Inlusnt to the Clly Water
Saprrator for the purpcoe of Jdetermining the oil removal afliclency of this
artleuine wnit., The snalviieal results on these samples (T-1395-7-2 on thae
~nalyses shewts which are sppendsd) showed an sther soluhlas content of 1032
carks par plilion, 7470 pards per milliion and 700 parts per millicn Tor sampling
shllt numbers i, 2 anl 3 respectively in the inlet o this separazor, and 10
zarts per adllion, 37 perts per millicn =nd 25 parts ver miilicn In the sutlet
‘or the corresponding sameling perdads. This rezresents an oil removal ef ficiancy

In tha raze of 93 Lo Y9 ner cent. A sbnilar ol remeoval efficimney rrnise is
o ] = =y >

evoeo 2?



" . Page

2

Report re ~hall lzoada. linitad Datduna L3, 27, 1548,

expected st the Potentially Tily Wabter Ueparator where very low (0 to 3 parts
per miliicn) ethar aciublas concentrations were found in the alfiueat.

ha rhencilc and sulphidic concentratione in the wasts flow to the
dosp welli injection system (T-1107) were found to bs 243,000 pards per billicn
and 520 parts per millicn respectively. FHased on an average dally flow of sp-
rroxiaataly 100,000 gallcns ol high phenolic waste watars to this systam, 20
pounds of phenollcs and %20 pounds of sulphides are pumped %o the underground
sirata daily. This ropresents a removal of asbout 90% and 97% respectively of
the watar-borne phenclic and sulpPhide waste loadings generatad in this refinery.

Improvements ln Waste Treatment snd Uisposal Uystems

Thanoiic concontrmaticns were lower in the combined ssparator {low
compared o past (1966 and 1967) CWRC surveys, which would suggest that either
thare has been an overall improvement in the waste ssyregation snd dispesal
sractlzes in this refinery or that good housekeeping practices wers optimized
during the period of this survey. In thia rsgard, it should be noted that
cartain balch opersticns such 23 drainage ol tank boticms and baliast water
would not necessarily have to be carried 2ut during this survey. Haturally,
alllusat guallty would be Jdependent to some sxient on whather these scperationa
wors baing carried cud or net. DRegsrdiess of ithe apparent isprovement, the
spalytical results suzgest that the phenollic concentrstions could be furthsr
raduced,

Firat, ths Clean Water Sewsr shonld b contain pheanelic coencentraticns
in the rengs of 40 to 50 parts per billivn slzply becouse of the fact that the
Tlew in this sewsre i3 supposad $0 b cnee-throuzh cocling waters snd should nct
ba contaadnated by process [luida.

Secondly, it is foit that the phemolic concentration in the combined
{lzw Irom the separators would be lowered by sogresating several relatively

oaesre a?
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hish strengih rhenollc wasta watars for alternatae treataent and/or disposal.

The washe Llcws irca the Jssalters for instancs, showad concentrations of 4,000
sned 13,000 parts per billicn and 2 tctal gaily phemoclic loading of approxiaately
¢ pounds. The wstar used in the desaliers is nade up of approximataly 85,000
gallcns per day of foul condensates {rom the 71 Crude Vacuum and Atmospheric
Tewers and ‘2 Crude Vacuws Tower, ond 28,500 gallens per day of service water.
legording to the Ccmpaay’s data on thess focul condensates, spproximately 27 pousnis
of phonclics enter the desalters, which would mean that thers is sbous a 703
chenolic reduction in these unite. It must be recognized, however, that the
desalter offiusnts comtriduts 3 pounds or spproximately 229 of the phenolics
fcund in the waste watars to the Talford Creek. Theraiors, scme cther form of
raatment and/or Jlsposal may have %o be considersd in the futurs if the Company
15 to further reduce phenclic concentrations and loxiings to the creek.

The most obvious remedinl nclion for the desalter effluents 13 the
Jisposal of these wastas waters io the deep well injectlon system. Lowaver,
this weuld mesan the collection and diversicn of 114,30 gallcns per day to this
orsham which weuld esssntially doudle the present flow, Whether this form of
dicnesal is feasible oa account of the incrsased woste (low, is now not kncwn.
Yevertheless, 10 it i3 nct feasibhle, then scme other fora of trestmwent and/or
luposal may havs 40 be considersd 2t a futurse date. This may takes the form of
chemical treatameat or stripping followed by bislogical trwatment.

Phenollcs may also ardse in this relinery from leaks, spills and sc-
ctiental or intemticnal duspings of high phenolic waste waters Lo tha various
systens leading to Talford Creek. I is Jall that tigshter in-piant control at
thass sourcns mey halp minisdze the levels of phenolics in ths waste walers.

furthemacre, L7 Lhose waste waters can be segregated on & practical basis, ¢then

coswa 29
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yore sdvenced trsstment, a8 discuseed for the desslisr effluents, should be
sonsidered Tor future wasts reducilon prograsnes.

snother point of note brought out by the results ol tais survey s
the relitively higher concentraiions of ether solubles and phemolics found 1n
the sazplas of the two separator efflusnts following ¢ heavy rainfall (TUCs-3-10).
it was reportsd by CWRC personnel, sacpling during this ogcurrence, thabl waste
ouaprwmmmmmmgmwwmmmmw
the sepuritor aystsss by the storm flow, thus resulting in high wasts concen~
trations in the effivents. It is felt that exirs capucity should be mede
availible to handle itheee sudden surges of potentially oily waier {lows without
hydraulicslly overloeding the present ficilitiss.

In spite of the high degree of 0il raxoval in ihe two circular sspsrotors,
the offscts of the combined sepsrator effluents on the zesthetic quality of
T.10ord Creek and its banks rekes improved control of oil arising from day~to-
d.y operitions and batch durps in this refinery = neceseity. The day-to~day
a1l cont mimation could be sllsvisted by tighter in-plint control measurss fol=-
Lowed b7 sore sdvinced or izproved wiste Lreatment and/or disposal technigues

uveh 43 chesdeal treatment, and disposal to the St. Clair River via in extenced
sut?:ll, It must bo remechered that the use of .n extended outfall is not a
substituts for sdequate waste treatment, however, considering the enviromwental
conditions surrounding ihe disposal of waste watsrs at this refinery, this pro-
cedure sy ultimately be necessary. Buteh dumpe of oil gaused by infrsguent
loike, spills and accldental or intentionsl losses can be controlled by Letter
ine=pl:int housekeeping prastices and zore intense surveillunce of potenti:l oil
pollution sources. llowever, in an operation a3 lirge snd coaplex 29 is the
c.38 hers, it is resson:ble 10 ussuxe that batch dilacharzes or spills could
ro.ch the receiving watercourss unlsse adeguate facilities ars provided to in~-

ensee w
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tercect Pnd Greal such waates regariless of source.

The uestion of high concentrations of chiorides and dissolved scllds
in the Dobeatially Tlly Waber systam spoears to be rssclved sines the Company
has since Indicated its Intention to ccnstruct brine handling facilities which
would, in effect, prevent any further overflow cf brine scluticon fiwe the storage
caverns Lo the Fotentially Oily Water systam via the stom dralnage system.
LNCLUNICHS ND RECOSUNDATIONS

The rasulis of tha iniustrial waste survey conducted 2t the Shell
Capada ldmdted (Sarnda) refinery on Jyne 19 and X0, 1768 showed that:

1) During the three smmplling pericds, the phenclic concentrations in the
coabined Clrcular Uravity Separstor {lows te Talford Creek exceeded bhe (RRO
pnenciic cbjective for a diacharge to sa open watercourse.

2) The phanolic and, 0 2 lesser degree, the IiDs concemtretions in this
swne Jlow wars found o be algnificantly lower than the corresspoending concen-
Lretions found during the 1967 HREC sampling. 7This is probably due to tighter
in-plont condrol and/or waste segregation measires. (n the cther hond, dls—
svived seilds and chiorides concentrations were found to have increased over the
parst resultes. This was later detemined Yo have besn caused pr an overflow of
Urine Orem the bulase storage caverns via the stom dralnage system a2nd separstor
systems %o Talford Croek, Flans are underway to rectifly this situation.

3} The clean water flcw to Tallord Creek also exhibited high concentrations
{4 to 50 parts per biilion) of phenolics. This flow 1a supposed to ba comprised
entirely of cnce-through cooling wiaters with an sbsolute minimm possibility of
bolng contaminated by process [Duids so that conesmirations of phenclics in the

47 to 50 parts per billlon mnge xre of scme concern.
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4) U2ily sross waste loodings swenating Crom this refinery to Talford
Oreex were calculated by asing volumes and characteristics of the two {lows
into the creek. These were' 8,730 pounds BODg, 15,470 pounds COD, 353,370
pounds total sclids, 10,740 pounds suspended sclida, 2,000 pounds ether soiubles
“nd 9,400 pounds chlerides, in a waste flow of 44.2 milllon gallens per day.
The phenolic loading was calcalsted to be 3l peunds per day, but thers is scme
evidence to suigest thal this fijure could be as high as 38 pounds per day.

5) The ¢il removal efiiciency at the (dly Water Separator was [ound to
vary frem 75 to 99% during this survey. 4 similar efliciency range is expected
for the Potentialily Olly Hater Ssp-rator bescause very low concenirations of
ether soiubles wers Iound in the sffluent Irom this separmtor, _

5) The phenolic snui sulphide (as K3S) dally loadings to the Deep Well

5

jactlon system were U0 pounds and 720 pounds respectively. This represents
the disposal intc the underground focmations o? asproximetely 903 of the wetor—

berme phenolics and arproximetely 739 of the water-borne sulphidss (as HaS) in

7} fwring gerisds of heavy ralafall, there is a distinet pessibility of
less efficient ¢il removal in the circular gravily serarstora. This 1s evidencad
by the hither cther scluhiss conssabreticns {cund in the effluents from the two
separators iomedistely fvillowing a heavy rainlall during the second sampling
30i%.  This eculd be cne csuse of tha detarioraticn of the nresthetic gualities
«f the bunks and waters of Tallord Creek.

Since phenclies and sther sclubles ware determined =8 the most sisni-
iiiemnt pollutsnts emenating from this relinery to Taliord Cresk, it 1s recom-

mendad thht corresctive measures be undertaken to reducs the amcunts of thesa

materisls preaching the creak,
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The [iret steps Jor the reductlon of phenciic lsvals awnating frem
uld be he Lientilicatics and in-plant control of She con-
Yollowing tids, one or A combination of the following

-

Tnd e pamivd
‘1 i A r '
13 M1 .Aﬂ..!:.- L3

§

tributory scurcss.
msasnres should be consldared:
n) DMeposal to the Deep Well Injsction system

h) Strigping followed by blologlceal treatment, 2nd
e} Chamical trestment
Zven theugh other solubles remcval in the circular gravity separatcrs
iz of 1 high stsndard, s Durther reduction of ether sclubles is necessary to
bring shout 2n imcrovement in Lhe assthetis gualitise of the banks and watars
¢l Talferd Qreoew. I3 is tharslors reccomended that the Cvmpany censider th

Sollowing:

Sxtra cil-watayr seoarstion capacily for haniling swiden surges of

)

cobantlally olly wastawater caused by haasvy palntalls,

h) Tighter ineclnnt conbrol measurss followed by more advancad or Lsproved
waste trosiment and/or disposal btecmigues, such as chemical frestaent
and the usa ol 2n axtended cutlall to tha St. Zlair River, for tha day-

contanination in ths wasta watars, and

to~day control of il
er in-plant housekoeping practices and mores intense survedllance

|- e
!ﬁ~ o

e
| IO

afl potentisal il polluticon scurcees.
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All analyses except pH reported in
p.p.m. unless otherwise indicated

ONTARIO WATER RESOURCES COMMISSION
CHEMICAL LABORATORIES

INDUSTRIAL WASTE ANALYSIS
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CHEMICAL LABORATORIES
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