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. SUMMARY.

‘Septic tank effluent from the Agassfz,Correctipnal Work
: Camp, Agassiz, B. C., is being discharged into a sma]t E
”fresh water stream in the Tower Fraserlvalley This d
d1scharqe const1tutes a potential health hazard The.'
'1nsta11at1on of a wastewater treatment system 1ncor-u
ﬂporat1ng a rotating b1o]og1ca1 d1sc is recommended to
prov1de the*necessary treatment and, at the same time,f
provide an opportdnity to stddy and eValuate the rotat- -

ing biological disc system.

Pub11c access and the presence of fish in the. rece1v1ng
_water will necess1tate the need for ch]or1nat1on and |

dech1or1nat1on of the effluent pr1or to d1scharge
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AGASSIZ CORRECTIONAL WORK CAMP
SEWAGE TREATMENT ASSESSMENT REPORT

.. INTRODUCTION
In 1972 the Federal Government decided to demonstrate leadership
~in the environmental protection fie]d_and'authorized a c1ean~up:-
.program of existing federal faci]ities that wi]lbassure that

federa] act1v1t1es and 1nsta11at1ons will conform to prov1nc1a1

: and federal env1ronmenta1 Taws and standards

The administration of this. program“is'carried out by-the'Federal
Act1v1t1es Abatement Group of the Env1ronmenta1 Protect1on Serv1ce,

_ Env1ronment Canada.

"Th1s assessment report was . prepared by the eng1neer1ng staff of
g'the Federal Act1v1ty Un1t - Pac1f1c Region - in cooperat1on w1th

Canadian Pen1tent1ary Service.
: gDESCRiPTION,OF’FACILITYA‘
‘Agass1z Correct1onal WOrk Camp, a m1n1mum secur1ty 1nst1tut1on of
- the Offlce of the So11c1tor Genera], is located in an agr1cu1tura1
area 4 1/2 miles northeast of Aga551z, B. C. . The Camp is s1tuated on
land borrowed from the Department of Agr1cu1ture s #2 Agass1z Farm

and s subJected to flood1ng from waters. back1ng up from the Fraser

- River dur1ng the Spr1ng run-off.
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*1The camp was constructed as a temporary fac111ty 10 years ago, f
and has a 11fe expectancy of another f1ve years (P]ate 1)_.A

=permanent staff of . 20 peop]e superv1se 80 - 90 1nmates

The wastewater co]lect1on and d1sposa1 system at the Agass1z

| ; Correct1ona1 WOrk Camp cons1sts of a 1arge sept1c tank and a
:'t11e.f1e1d K1tchen and 1aundry wastes are 1so1ated from the

domest1c wastes and are fed to a separate chamber in the sep-

t1cvtank The 11qu1d from both chambers overflows through a

f'syphon chamber to a wet we]l from wh1ch the effluent was

' pumpedvto a t11e‘fre]d.

.The Correct1ona1 Camp has a sma]l 1nc1nerator in wh1ch they
. burn dry mater1a1s predom1nate1y paper and wood scrap. The
v;,k1tchen scraps and other so]1d was tes are trucked two to three

t1mes a week to: the Kent Mun1c1pa1 Dump.

The. domestlc water supp]y is norma]]y brought off a h111 west

of the camp When this water becomes turb1d we]] water is. used
. . PROBLEM

ﬁSubsequent to the 1nsta11at1on of the sept1c tank system the
“tile field fa11ed and the effluent now flows d1rect]y 1nto a A
stream adJacent'to the Correct10na1 Camp (see_P]ateAZ). Sa]mon

| have been reported in th1s stream. This effluent dischargeviS-
marked by a sept1c gray channe] (P]ates 3 &.4)‘fr0m the‘top-of
,-the stream. bank to the stream itself. A strong sept1c odour is

”.assoc1ated w1th this channe] When the wet well pump is operat1ng
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“the sept1c tank effTuent can be seen 1n the stream 100 - 200 feet
3beTow the po1nt of d1scharge ~The d1scharge 1s about 24 Igpm and the -

stream has a reported Tow fTow in excess of 2 000 Igpm There 1s also .

a smaTT amount of. seepage upstream but this appears to be Tess than one ‘
Igpm |

' The BOD5 nutrient,'and coliform characteristics of the septic_tankfl

| effluent and the stream are Tisted 1n Table I Shown'in Figures 1 and

:'2 are the sampTe Tocat1ons and camp Tayout

The h1gh BOD5 read1ngs in the stream 100 feet down from the d1scharge l
were . taken 1n that port1onof the creek where the sept1c tank effluent

, could still be seen:. As can be seen from Table T ‘the' effTuent and If :
~'rece1v1ng water quaT1ty does not meet the requ1rements of the Waterf4-1

'a.vPollut1on ControT Abatement Program

In add1t1on the Br1t1sh CoTumb1a PoTTut1on Contro] Branch requ1resA

" a m1n1mum of secondary treatment and chTor1nat1on of any effluent

d1scharged 1nto "small streams back .waters or sloughs in: the Tower- o

_ Fraser VaTTey"' Access to the stream is: restr1cted above #4 sampTe po1nt,-4'

however, the mean MPN number of 16 000/100 mT at’ point’ #4 would 1nd1cate

a poss1bTe heaTth hazard.

WASTE TREATMENT
- 4,1 D1scuss1on _ _
Treatment of the septic tank effiuent to a degree-suitable'

- for discharge to the adjacent stream appears to be the only
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viable solution. The reactivation of the ekisting‘ti]e

~ field or ‘the construction of a new tile f1e1d would not be

feas1b1e The ground around the camp is t1ght and

subjected to per1od1c flooding. Complete removal of the

~wastewater from the camp either by trucking or through
~ connection to an existing sewer, while technically feasible,

would not be viable on economic grounds. There are no sewage

treatment facilities in the immediate area which could receive.

the camp.sewage.'

The effluent flow varies between 3,800 and 4,800 Igpd.,
assum1ng the seepage loss between the wet well and the po1nt
where the effluent f]ows out of the stream bank is negligible.

About seventy-five percent of the f1ow occurs between 8:00 a.m.

~and 9.00 p.m. There is sufficient capacity'in the'wet well and

syphon chamber so that the flow can be spread over the entire

day Therefore, a treatment system with a da11y capac1ty of

5, 000 Igpd would be adequate

Three b1o]og1ca1 wastewater systems are reportedly capable of
treat1ng waste to a degree su1tab1e for d15posa1 to the creek.
These are, a ser1es of aerated 1agoons, act1vated sludge and a -

rotat1ng blolog1ca1 disc.

vA]ternat1ves

- The su1tab111ty of a lagoon system wou]d be 11m1ted by area .
restr1ct1ons cold winter temperatures, and the poss1b111ty

~of the 1agoon being f]ooded out.
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- Activated sludge - (extended reactidn).- operated‘v

properly w111 g1ve a high degree of treatment However, ”'
exper1ence to date has shown that sma]] extended aerat1on
plants rarely qperate properly w1thqut continued and '
experienced supervision. Itdis doubtful if such-supervisfon

would be available at the Agassiz Correctional Work Camp.

The third bioloQica]_treatment.system.is a biological

d_rotating disc, which is reported to prodUce an excellent.
"effluent without supervision for sma]] flows under f]uc-'

tuating hydrau11c and organic 1oads (A complete-descr1pe

tion of_th1s system is appended.)
The disc system does not require an pperatdriand’the only

maintenance necessary is greasing of the bearings and motor.

There are no disc installations in British Columbia but

Britisn Columbia Research and the FiSheries Research Board

at Steveston have conductedjpilot‘tests'on.industriaJ wastes,

using rotating dtscs and have had faVourable results.

Recommendations

A treatment system, 1ncorporat1ng a rotating b1o1og1ca1 disc,
is recommended for the Aga551z Correct1ona1 WOrk Camp for o

two reasons:
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(a) Where a consistent, high quality eff]uent has been
fequired Tow f]op conventional treatment system54have
.tended to fai1 The rotat1ng b1o]og1ca1 dlsc is compact,
vcan be protected aga1nst the weather and does not requ1re
operational superv1s1on and, apparent]y, does provide the.

required consistent, high degree of treatment.

(b) The low maintenance, low power}requiremeﬁts and high.
- consistent degree of'treatment~efficiency reported’for
~ the rotating biological diScS wou]d.make them ideal
| 'systehs for small iso}ated communities where the :
instal]ation of conventional systems'is‘pot a]Ways'
feasible. An installation of;avdtsc system at AgasSii
would allow. for an eva]uatiop.of such a system usedlin:
conjunction with.a septic tank-for;prtmary 5ett1tng o
- and s]udge-digestion. The septic tank installation at
Agassiz is typical of those 1n many sma]] commun1t1es
| and, 1f fea51b1e the rotat1ng b1o]og1ca1 d1sc would be
" a cheap and s1mp1e means of . upgrad1ng treatment in many -

of these commun1t1es

5. CHLORINATION |
5.1, Regulations
‘Under the B.C. Pollution Control Act, effluent discharges

to fresh water, under 10,000 gal./day, do not have to be
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TABLE 1

"~ AGASSIZ CORRECTIONAL WORK CAMP"‘

WASTE AND RECEIVING WATER DATA

| SAMPLE POINT |
DATE | TEST e U .
May 1/73] 2.0 9.0 | 3.0 2.0
2 [BoDg 0. 135, | - 30.0 -
3 - 88.0 |. 30.0 -
10 2.0 ~180.0° 15.0 25.0
May 1/73 |Nitrate Nitrogen (N0s)| 0.8 0.9 1.3 2.1
2 | 5 1.7 1.6 1.6 1.8
3 1.4 1.1 1.5 1.5
10 0.5 1.3 0.6 . 0.5
May 1/73 |total Phosphate (P0,) | 0.10 4.8/ 0.36| 0.0
2. T -.0.10 - 18.60f  2.80 | 0.40 |
3 10.10 22.60 1 0.38 0.28
10 0.23 9.70 0.13 0.30
"SMay 1/73 [Total Organic 10.0 72.0 16:0 4.0
2 Carbon (C) 9.0 120.0 15.0 8.0
3 8.0 62.0 9.0 | 9.0
10 8.0 140.0 9.0 | 8.0
May 10/73 Suspehd. Solids ] ' » | S ¥
Volatile N.D. c7s2 b w0 zo |
Total 4.8 7.6 | 48 | 320 |
| Most Probable Number - SR g i. o
Coliform Colonies(MPN) | 700 | 64,000,000 -s;soo,ooo_~"i 16,000 -

N.D. - Not Detectable
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chlorinated. However, under Federal guidelines the maximum
MPN permitted invsecondary effluent is 1,00Q:MPN/100 ml, which-

_.imp]ies‘effeqtive disinfection.

In a brief pﬁésented by the'Environmenta1fPkOtection Sefvice'
to.the‘Brjtisﬁ Columbia Pollution Control Board Inquiry .into
MunicipaI Waste Disposal (April/73) fwo of a number of points

Aput forward were:

. (a) «In_wateks frequented by fish, chlorinated
eff]uents,be dechlorinated, and ‘
(b) 'Where it can be'shown that a public hea]th
- 'haiard‘doés not exist, treatéd effluent can -

be discharged without chlorination.

.5i2' A]terhativesv

At the-Agassiz_Cdrrectional,wOrk Camp, four alternatives in

terms of disinfection are available:

(a) Ch]Qrination7With chemical dech16rination._'
(b) Chlorination with 3 days holding for dechlorination.
(c) Ozinafion;'or. | o
~(d) "disinfection only if the coliform count in the
‘recéiving’water exceeded 500 MPN/100 ml downstream_
of.the:effluent diécharge.
1

Objectives and Proéédures Water Pollution Cdntro]’and Abatement Program
Federal Facilities 1968, Department of National Health and Welfare.
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Recommendation and Discussion:

Access to the rece1v1ng water is restr1cted by the very

nature of the Correctional Camp and, therefore the

preferred option would be to dls1nfect on]y if the co]1-

form count, where there is pub11c access, exceeds

500 MPN/100 m1. The coliform count at the f1rst po1nt

of public access is 16,000 MPN/]OO ml with the present i
septic tank operation. Even though the coliform count
could be expected to be lower with'secondary treatment,
it wi]],be_necessary to provide for disinfection. 0zi-
natton;-particu]erly of small effluent'flows,Ajs_not

economica11y_feasfble,.therefore, cthrination and

/ dechlorination of the effIUentlwill be.necessary. |

Chem1ca1 dechlor1nat1on can be accomp11shed us1ng gaseous

sulphur d1ox1de, sod1um b1su1ph1te, sod1um metab1su1ph1te,'

sodium sulphite or activated carbon. Sulphur d1ox1de ‘and

sodium metabisulphite are the most popular dechlorinating o

agents and for Agass1z where hypoch]or1te wou1d be used
for ch1or1nat1on, sod1um metab1su1ph1te would be the most

su1tab1e.

The sodiumlmetabisulphite (Na2'32 0s) is fed at a rate of

)1.34cparts/part of chlorine residual and can be intrOduced'

with any of a number of chemical solution feeders. For a

- small system the chemical feed pump can be tied in'with<_

the hypochlorinator.
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As far as can be‘establfshed‘there are no tpxic effects
. jassociated with the.metabfsulphite orlbi-prddUCts such
1 {as bfsu]phate at the levels Which would be fed. However, -
lthe reaction. shown below between sodium metab1su1ph1te and
res1dua1 chlorine w111 depress the pH |
1 N, S, + 21, + 3,0 > 2Na HSO, + 4HCT
.-Assum1ng an 1n1t1a1 effluent PH of 7 the pH, after remov1ng
a 2.0 ppm chlorine res1dua1 wou]d be between & and 6 ‘The

pH could be adJusted by the add1t1on of Time or caust1c as

another stage

The a]ternatlve to chem1ca1 dech]or1nat1on is a 3 day ho]d1ng
| bas1n The 1nd1cated retent1on of three days is arb1trary
and can be 1ncreased 1f necessary - This alternative e11m1nates o
much of the complex1ty of the dechlor1nat1on system and is the
;Emost foo]proof from the F1sher1es standpo1nt ‘The danger of
vf]ood1ng cou]d be accepted s1nce f]ood1ng wou]d only make th1s

part of the system 1noperat1ve when there wou]d be maximum dily-

tion.

P.Dech10r1nat1on of wastewater effluent Tike the revo]v1ng
b1o]og1cal disc is an unknown in Br1t1sh Co]umbla On."
purely an evaluat1on basis, chemical dech]or1nat1on 'should

be- attempted at Agass1z whereas, on an operat1ve and main- .

* tenance bas1s, the holding bas1n-1s recommended. The:cost.f



s,
ofrinsta11ing a chemica]Ifeeder for dech]orindtion and a
contact tank, while not minimal, should not exceed $, 000 :
and, therefore could be 1nsta11ed in add1t1on to the

holding lagoon.

6. CONCLUSIONS:

- (M

(6)

Septic tank effloent is discharging directly into a Sma]]

fresh water stream.

This dischdrge does not meet the requirements of the B C.
Pol]ut1on Contro] Branch or the obJect1ves of the Federa]

Act1v1t1es ‘Clean-up Program

_ A-minimum‘of secdndary treatment isvrequfred.before'this

- effluent should be discharged to the stream.t"

GroUnd'disposal is not_feaéib]e.

A rotat1ng b1o]og1ca1 disc may prove to be an 1dea1 treat-

ment for small flows

The insta]lation of a rotatﬁng bioTogical disc -at Agessiz

is rebommended to proyide the necessary treatment and to

serve=as_a test insta]]ation;

‘ Ch]or1nat1on and dech]or1nat1on of the eff]uent will. be

required pr1or to d1scharge to the rece1v1ng water. Two

options are available:
(a) Chemical dechlorination and

(b) a‘3fdayvh01ding»basin;"
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(1)

(2)

4.

RECOMMENDATIONS

The eff]uent at the Agassiz_qurectional'erk°C§mp be up-
graded to meet}the Secondary tfeatment-standards oUtlined

in the Federa] Act1v1t1es Clean-up Program and the Po]]ut1on

'Control Branch of B C.

A treatment'system, incorporéting a rotating bioTogica]

disc, be used to upgrade the effluent quality.

Ch]brinatipn and dechlorination of the effluent be provided.

A 3-day holding basin be installed for dechlorination of

the effluent prior to discharge into the stream.

“A program be 1nitiated to monitor the performance of the

disc system.
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CONTACTS -

Canadian Penitentiary Service:

0thers;»

Jack Ward

W. E. Hall

T. Randall

A]eX Robértson

H. Keiséy

Works EﬁginéeringvCoofdinatoh“f:,

Difector,'Agassii CorrectibﬁaI;WOrk Camp .

‘Works Officér, Agassii.Correctioha1 Work

.Camb '

Amés‘Crosla Mills

Northern Purification.
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e e

Plate 1 - Agassiz Correctional Work Camp
looking north.

Plate 2 - Receiving Water during Spring

back-up looking south - location
of septic discharge indicated
by arrow.



LA _BEEens foed

B e e a

17.

Plate 3 - Septic tank effluent discharge.
Qutfall restructured to facilitate
flow measurements.

Plate 4 - Discolouration in receiving water
due to septic discharge. Line of
demarkation can be seen in the tree
shadow - centre of plate.
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'APPENDIX A

PROPOSED -PLANT
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APPENDIX "A"
PROPOSED PLANT.

. INTRODUCTION

-.Shown in Figuré A-1 is a schematic layout of the proposed
system. The'probosed-plant consists df_a Secondary c]ati—
fier, a ch]ﬁrinencontact tank, a ho]dihé'Bésin,'a.solids
disposal line to the septic tank and an effluent recycle
]ine'for no flow periods, in addition to the disc_ﬁnits

and septic tank.

The plant should have a_tight fitting‘tover for weather and
 tamper probfing;; The cover would be fitted with a vent at
one end and an air fan at the other to overcome ény odour

~ problem. .
DISC UNITS

from the available Titerature, domestic sewage loadings are'
given in termé'of gallons per day per SQuare.foot assUhing 4

- pre-settling with a-range of 1.0-2.0 ga]/ftz/déy typjca]ifor a
compiete system to a 3.0 gal/ftZ/day per stage of a multi-stage
unif.‘ Hydrau]ic retention times are usqa]]y 1-2 hours for 90%
treatment. Idea]]y the proposed disc syétem shouldﬂhaVe 2
’hours“‘hydraujic retention time and a hydraulic 1oad‘qf-1.0
ga]/ftz/day. vThe disc speed should be variable. Rbtating biolo-

ngé]‘discs‘are currently available from threevmanufactufers:
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(1) Bio-Disc - Ames Crosla Mills, Toronto, Ontario

(2) Bio-Surf - Autotrol Corp.,~M11waukee, Wisc.

(3) Environment Pollution) Northern Purification Ltd.,

) |
Control ) North Vancouver, B. C.

The Bio-DiSC‘Unit has a primary sett]ing chamber whereas the
other two require primary'éettléd effluent either septic or
aerobic. The Bio-Disc was not recommended for treating septic

effluent. Secondéry’c]arifiers are built into these systems.
SEPTIC TANK MODIFICATIONS .

‘ During‘the i972 flood seasons, high watér‘covered the éeptic
tank and flowed into.the tank through tﬁe wet-well and manholes.
To-préveht a re-occurrence bf this fhe_manhoies}and'wet—well
shou]d'be extgnded to abové:the 1972 high watér level and ff]l
.should be'brought in to raise the grdund 1eve1.;.Shown in Figuré

A;Z are proposed'modifications to the existing septic tank. -
CHLORINE CONTACT TANK

The chlorine contact tank should have a minimum of 1 hour hydraulic

retention time at the:design flow. The tank must be baffled.
.- HOLDING BASIN

The 3-day holding basin can be a small 2-pass cut and fill 1agoon.kf
A plastic divider can be used to form the two channels. Figure
A-3 is a sketch of the prﬁposéd basin. If it becomeé’neceéSary

the basin can be extended by either widening or lengthening.
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- COSTS

The costs presented are rough éstimates only, but are fe]t"'

to be conservative:

~ Disc-unit, including secondary Clarifier

~with cover and return lines o $10,000

Chlorine contact tank and hypochlorinator
. cover S ’ B 700
>Conbrete'Pad.for1Discs and confact,tank B
~4cuyd " - ' S 500 -
Basin and Plastic divider ~ . 1,000
Septic Tank Modifications. Extend 3 exist-‘.

ing manholes 2 feet and provide 25 cu.yds.

of fill . S " 1,000
Piping and trenching from disc to holding

basin and from basin to creek:

150 Lin. ft. @ $8/Tin. £ 1,200
Contingencies and others - ... 5,000

TOTAL $19,400 N
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~ Summary

This péper describes reéentbpilot plant exéérience with thé‘A
.rotéting biological disc wasﬁe treatﬁent device for muhiéipal-sewagé;
SomeJoperational-and'economic aspects of the process.are_discuSSed,
and fe56mmendations}for expanded adoption of the.treatﬁent scheme
are-éuggested.for certain appliéatiohé. Accompanying diSadvantages

of the process are also presented.
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Vo :
This paper is an attempt to introduce the reader to a technique‘
for secondary waste treatment which lS relatively new to the u. s.
In essence the system conSists of pa551ng the waste through a series
of rotating biological discs. This technology is'well established
in Europe (where over 400 1nstallations are 1n Operation) and. there
tls every reason to believe it deserves equal attention here.
Fig. 1 shows a pilot plant 0peration_which has been.running for
an extended-period at Ann Arbor; Michiganf Theiunit is operating
on municipal'sewage in parallel with the Ann Arbor actiyated sludge

plant and in parallel with several extended aerators of the_package

type.

Description of Unit

| In essence'the'device consiSts of a séries of closely-spaced
discs anchored to a shaft which is support°d Just above the surface
of the waste to be treated The lower portion of each disc extends
1nto the waste,rwhile the upper portion'of}the'disc rotates'in the
air. Thus a unit area of biological lime is'alternately submerged”
to absorb fooo and thon raised out’ of the 11qu1a phasa to. OaldlZe
the absorbed_fraction. The waste pas :g oetween the discs flows
parallel to the adjacent faces of'the discs;which support a luxurious
biological flora. The discs rotate slcwly {2 to 6 rpm) impartingya
lifting action to the waste through the d-ué forces generated; This
inturn causes the waste adjacent to each disc~face:to flowbin,a
circular pattern_over the submerged prr:ic. of the disc.i-Contact'
ebetween waste‘and discs is thus not a sirgge pass.between adjacent

surfaces but rather a rapid civeulac.on c. waste many times over
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'several quadrants of the disc before the waste leawes the tank»for
the next stage of discs; | |
The actual motion of the blologlcal surrace or solld phase lS_
11terally at right angles to the lquld path- at most p01nts. ThlS
fact permlts exceptlonal transfer of food and oxygen 1nto the blologlca
sllme and waste products from 1t As a matter of fact in nelther
the re01rculat1ng hlgh rate fllter nor in the actlvated sludce process
is the shear and turbulence at the solld lquld interface as ideal
as . in the blO dlSC application. -It may therefore-bevspeculated ‘that .
improved rate constants for +ransfer across this bounoary are at
"least partlally respon81ble for the excellent treatment characterastlcs
‘observed. | | | |
Three’to_four stages of aiSCs are,normally used.in routine
itreatmenth_ Fig A2’shows:the same piiot olant'unit'uncoVered In'
- this case the 1nstallatlon COn°‘Sta of. three stages of 4 ft ‘discs -
-lw1th flfty discs on each shaft. . Tne 51molest conceot that coulo be
used to deschbe the system, would De to call 1t a horlzontall
trlckllng fllter.- I+s detentlon tlne can be qu1t°'51m11ar to that
'of-a trlckllng filter ' At a nomlnal load the Lnlt shown has a |
‘total liquid detentlon time of .21 mlnutes, (seven mlnutes oer stage)
w1th about three inches of he=d less. At thls loading most of the-
B.OfD. results show effi 01enc1es froxn 89 tov94 percent. Some few
data points lie below thls.reglcd i- the range of 85 to 85 percent.
These;are always coincident with :onﬁbweather or ektreme adversity
ln_the’waste.stream itself; | | :
‘The unit is actuwallv remashkzi- Tor the‘stability'of’its'per—
formance.‘ This-is,ln partﬁduc-tu tue high weight of biological

growth exposed to the waste. It should be-noted that because of -
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the design which involves storage of bioiogical_mass.ahove the fluid
as well as w1th1n the llquld volume, more than twrce as much growth-
is avallable for shock load buffering as is actually present at any
.~one tlme w1th1n the waste ‘treatment tank 1tself A recent scraplng
at three points. on the disc surfaces revealed that: about 18 gms
dry welght of blOlOglCal sllme ex1°ted on each Sq. ft. of disc

‘ surface. Thus in. ptage one of the pllot unit, with 1255 sc:vft. of

_dlscs, the total blo-mass ‘would be: - frh ' ' -

1255 x 18

153 = 50#/stage

FIGURE 1. GENZRAL VIEL OF THE BIO-DISC UNIT -
- PRIMARY TANK TO LEFT ~ FINAL CLARIFIER
| TC RICHT ' | |
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'The nomlnal flow to this unit had been set at about 10, 000 gal per

'day. On thls ba51s) the bio-mass would conclst of

50 x 10° 'x 1440

- .10,000 x 8.3 x 7

= 124,000 mg/1 - ' -

Siqeejthe solids are 50 percent voiatile, the.aetive'bie—mass may ;
. be theught'of ashbeing'equivalent to a mixed liquor volatile
suspended solids Qalue_of 40 to 60,000 mg/1.

Each.battery orvstage of'discs must be fitted into a tank which,
in shape, closely aporoxlmates the dlmen510ns of the submerged
bportlon of the stack of dlSCS. There are many reasons for thls hut_
'the major reasons are:. \ o -

(a) lTo force a thlnltllm of fluld to pass over
the dlSC face. | l

(b) To forestall short circuiting.

(c) To_cause_high enough local‘veloeities to
fcarfy all sloughed»solids,out-ef.the tahk*
and inte the’final‘clarjfier.

Visitors +o the research 1nstallat10n lnvarlably ask about the
accumulatlon of sollds in the tank below the stack of dlSCS.. Flg; 3 h
shows the 'ini et flume to tre first stage of the test unit. This
picture was taxen th*ee y-ars atter operatlon of the unit was 1n1t1ated
It should be observea tha\‘,rowth is as heavy on the OuLald edge of_
the discs as on the’ provactad fasesa If any_solids'were accumulatiﬁg
on the tank bottom tte-edg:s of the discs would be wiped élean of
. érowth. In short there is no a¢cumulation.of solids in the tanks.‘
The.shspended-solids in the f?uid passing_to‘the,final clarifier
'émount to aboat'250 w3/ 1 ana repreSent:those solids sloughed from

the discs and any en‘reined sclids that were carried over in the
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primary'effluent.

~In essence then the bio-disc is a secondary treatment device

with a relatively short detention period which‘has a very low F/M 1

ratio and yields extremely good B.0.D. removal eff1c1en01es. .Theee
factq do generate many qtestlons. Where has'thls'dev1ce been.over‘
the past 20 years?...

Actnally, the rotating biological disc is the accumulation

of'many separate but related ideas. - In EuroPe 1ts de51gnat10n of

'"Immer51on Drip Filter" is credlted by Hartmann to Prof Popel (1)

In this country in recent years the unit has been varlously referred
to as the RBC (rotatlng blologlcal contactor)*_ and the RBS - (rotatlng
blologlcal surface)**., Buswell evaluated a unit of thls type back
in 1929 and he referred to the unit as a blOlOglCal wheel (2)
Apparently an’ experlmental unit was deverooed by Palge and Jones
Chemlcal Company under patents held by A.T. Maltby filed in October‘
of 1928 (3) and granted June 23, 1931, | | |
‘-‘According to Hartmann {1) the original thought behind the unit
should be credited‘to Travis who in 1901 tried»*o7increaSe'the
efficiency of his "Hydrolvtic tank", a precursor of .the Imhoff tank
by hanging thin wooden strrps 11 the setcl*ng compartmen_. Tnese
strlpb he.deolgnated as corlord catcners, né he assumed that through
the mechanism of'adsorption, the oloudy non-s3ttliing portion of the
sewage COuld be removed. After a peIl cd cflaoounulation_the soiids
adsorbed on the wooden slats were suppos2d t¢ reach a thickness and

welght,such that they would slough off tie sliats and fall into the

* (Product of Autotrol Lor"., Milwaukee, Wizconsin)
**(Produot of Env1ronmentar Ccatiel rno., Ceoenomowoc, W‘SCOHSln)
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'digestion hopper. Unfortunately, while'the”solids did accumulate,
bthey didn't always slough. 1In addition;'decompOSition of the older'
1portions of the depOSltS of solids 1nvar1ably reduccd ‘the quallty of
the tank effluent Just aftexr the slats were . cleaned, the tank
effluent was observed to be best. | o
B from.such_cbseryatlons came two.divergent_ideas.f.BuSWell.was
convinced that the.slime‘was_biological in nature_and that'its
rather immediate removal from the‘slats[was important.’ To this end
he proceeded with ezperlments which involved shaklng the slats._
The 1dea of motlon of the blologlcal support flnally culminated in
the bloloolcal wheel and the Maltby patent | A_' “‘g - ‘,.ﬁ
Along a somewhatndlfferent'veln of thought,.ctét Hays of Waco;;
Texas'worked out‘the-principle of  contact aeration. HngbaSicl
premise was that decomposition of the'older deposits‘of slime could
be prevented with the presence of diffused air - below the.wooden slats.
In practice, the wooden slat° became cement-as bestos sheets;i While |
in thlS countrv the Hay S process was known as contact aeratlon,_"'
in EurOpe the process was called an immersion fllter._pTo the.experts
there, the idea merely 1nvolved a trickling filter whlch'was'completely
.immersed; From this beginning, itAwas a logical step some years
:later for: Professor DOpel to view tke bio- dlaCS rlslng from the waste
' w1th scwage drlleng'lﬁ thin films over the emerglno slime and to
conclude that thlS apparatus should be called an 1mmer51on_drip—filterp
(TauchtroPFkorpern).' | |
In thls paper rurthe: referencas tn the unit will. de51gnate thls..
-treatment dev1ce as a rotatinag bioslorcical surface (RBS).

-

Buswell s report of leuvxc, co,,lsdec that there were three

~

£



35.
major advantages_of the RBS, ‘
(1) The actual area occopied by the uhit was about

%6 of that required for a trickling.filter.
(2) The power’cost was low compared:to activated’
sludge. | |
(3) Nitrification was accomplished. |
Present and past research on thlS unlt by the Sanltarv Laboratorles
of the Unlver51ty of Mlchlgan has valldated these regorted advantages

as well as others but if thls dev1ce has such a historical backgrouno,
the questlon must still be asked, why hasn't the process been used more
in the past’

Speculatlon on thls questlon reveals tbat a combnnatlon of
circumstances probably.prevented.lts early adoptlon,. Flrst, the‘
Maltby patent was at least 20 years ahead of the technoiogy
required for successful develooment of the mechanism. Maltby used
sheet iron discs. The U.Ss. plastlcs 1ndustrv Just d dn 't ex1st 1n
1931, 'Then the depression and World War II practlcally snopped
developments in the waste treatment field. Now we find a reluctance',-
to use the process. Several.industrialists have_expressed the
oplnlon that since they can't patent the idea, why go to the trouble
of pus nlng for the adoptlon of the RBS system’ Tne follow1ng =
observations are those of the author after approximateiy-three years
of operation of a pilot unit and cthtitute"a compendium of good |
and varld reasons for the constructlon and use of the RBS_system'
in selected situations where a'bjological secondary_seems desirahle
'either as a total:treatment device or as pretreatment for further

v

poliching.
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(1) Sshock load capabilifies are exeeilent‘with.
| a'low F/M ratio." |
:(2) ’Detentlon time can be low as 21 mlnutes
‘mlnllelng tankage. | |
' (3) The head loss is lew-eomparing favofably
.ﬁifh'fhe activated sludge proeess. E
(4) The power required is merely that needed to ’
move the disc slowly through the fluid. .Slnce'
the disc is totally counter balanced ~ power |
| usage is quite lov, belng a flactlon of thae.
requlred for actlvated sludge. |
(5) 'Short c1rcu1tlng is praCtlcally ellmlnaLea.
(6) The feathery growth of sludge on the discs
| tends to break off at the root through the
gentle‘twisting action imparted bY'the_discv
motion. This.preduceS'a cenfrolled'si ng of
sludge partlcles whlch settle rapldl) in the

flnal'clarlrler. Final c‘arlfler overflow

=~
=2

[

faues might well be higher for suchssludge
.compa:ed £o activated sludge.h'Reseafch hass-
nqt‘progressed'to thevpointhwhere this factor -
Ean be evaluated. |
(7) The volume oflﬁhis sludge'is'ldwﬂand.it d:va sers
more readily than waste.activated sludce
(8)' B.0.D. removal proceeds’ stage by stage uh”

excellent control over effluent qualvtv may e -

de51gned 1nto a system.
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Bulking, foaming, or fioating,s

never a problem and n¢ intense

turbulence can create a foam ev

“substrate. o !

The succession of organisms in
. 1 .

is well established.‘ Since the

Slimes-are well anchored to the

as experlenced in nltrlflcatlon

trolled (Fig. 4)
Lastly, it is impertant‘to'nOte

of design which may be critical

of any process.

_(a). For ekample, the largest @

:prectical_now would be_abo
diameter. -This would requ
vdepth of tank. Where grov
rock, or- poor soil’ are pro
is an;obvious solution to
serieus probiem,
(b) CrAconSider.thelcontroi of
Leeems‘an.ever present and
of diffieulty.'lThe discs

weight cover to protect th

ludges ere
shear or

en with a.fqemyv
such a unit
brganic
disCs,'weshoﬁt

is ea51ly con-

the many features

inethe adoption

isc that seems
ut_liifeetfin
ire a'5'-6"

nd water, oed

blems, the RBS

‘an otherwise

odor which
increasing source
require a iignt

em against hail

‘and this must be included as part of the_.

adoption of RBS. Once the

system is in

use, a vertilating fan incorporating odor

masking or ozone oxidation

would be an
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eXtremely simple addition.
(c),,Because of the odor control potentlal
and the necessary cover, the unlt is
‘more aesthetlcally acceptable than
other more Wrdely used types of
'secondary treatment deV1ces.. It can.
r‘be bUllt»ln any urbanlzed area; -
kd) OPeration can.sometimes.be alcritrcai
- 'problem}. The operatlon of the RBS
'econs1sts of 01llng motors and grea51ng
chaln. There are no mlxed llquor solids
to adjust, no sludge 1nd10l8b to run, nc
pgmps or,rec1rculatlon with attendant
piping. No foam ever forms on.anyftanks,
50 there-is no need for foam suppression
by chemicals or sprayst PThere‘is no
bulking or iosslofesolidsito the =
freceiving waterl In shert the RBS runs
'virtually‘by itself.

Items 1 through li above, outlire a‘serie* of advah*ages wnlch
would 1nd1cate that a reglon of aCCeptabllltv orocao]y does exist for
the RBS unlt However, to recoonrze the stre ‘gths}and not the Weaknesses
- of such a system, would not be farr to arl'concerhed; ’So,‘a‘word‘on-

the latter aspect of the PBS seem 1mportaht.
| (1) There is not enough good data ih existance at this

time to permit a sufficlentiy wide lattitude in

ihdustrial.wasteAdesign. It may ke speculated that

any waste ameanable to activaied sludge. treatment
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could also be treatable by the RBS unit. To make

this assumption without pilot plant data would not
be acceptable practlce . As aresult, a great'deal

"of pilot work is needed in this area not only to deflne

k factors but dlSC spac1ng, sllme growth thlcknesses,'

- and ldeal rotatlonal speeds

The requirement for a cover over the unit would pose

a problem under some’conditions.j Any'time a stack ..~

of discs must be removed for servicing, the entire

shaft and-disc’assembly must be raised vertically

and transported to a cradle which will provide adequate

Zsupport ' Admlttedly thls should never happen, but

1mp0551bles are usually the- rule in waste treatment o

rather than the exceptlon.-

It 1s expected that the economy to be reallzed in con-.

structlng an RBS unlt over a convontlonal actlvated

sludgegplant, would be best achleved-ln small to

medium sized plants,_'In.tne larger'aCtivated sludge

plant,'a great deal of added. volume can be obtained -

without adding much in the‘way of additional concrete;_'

" In the case of the RBS, for each added cubkic foot

of tank volume the design must prov1de an addltlonal

- two. cublc feet of stacked dlSCS. As a result costs
for the RBS are more nearly llnear wwth size. In

the casevof activated sludge, the.economy of large

size'is'an accepted fact.' Where the econonmics. ﬂould

‘ break is. not well deflned as yet.. As more . plarts of

the RBS type are built and priced out, these factors

should be much more clear‘
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In summary, the areavof biological waste treatment.has evef
the years experiencedfpreblems}' These may in general'be'categorized'
as susceptability te_shock loads. Trickling filters :eéist shock |
- loads well but,have the disedVantage ofllargehhead losses»and‘con-'
seqﬁehf'high Operafio;alzexpense. The actlvated sludge process
'mlnlmlzes the head . loss problems but exhibi ts - less re51stance to
shdck loads and{has’an exceedingly great prdclivity to foam, frotﬁ,
bulk, and dischafge selids to tﬁe efflueht at.the’slightest pfovocatidh.
The RBS seems to comblne the advantages of beth‘systems'with_few_v |
disadvantages."Its-use would seem to offer the sanitery engineer

the possibility of producing a more uniform quality of effluent.
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APPENDIX C

INVENTORY SHEETS
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; . NORMAL ~ [MAXIMUM|MINIMUM | ' . |AVERAGE MAX. HOURLY [MIN. HOURLY
i . o o : ‘ : 3500 © [(Average) . {(Average)
Septic tank - 81 : :
~ OeP ) N | = 5000 -- | 0.0
1 vPCOF SEWAGE WASTE STRENGTH OF RAW SEWAGE _ ) ] _ . |SEWAGE/ [ COMMENTS
. : . =, o S ‘ . © | WATER. com-l
. ] vomesTic o - > 250 ppm BOD (O} s50-150ppm BOD SUMPT, RATIO| -
CLOTHER Lt 8] 150 - 250 ppm 80D [](50ppm Bob. 1.1 1
) Specify R - ‘ R
:rmul-f.'of-'_.éH_IME—F 'S ME CERTIFIED? ~TYEAR SEWAGE ' OPERATIONAL TESTS PERFORMED AND ‘ NO, OF HOURS PER DA
s »NA}\on_ TREATMENT SYSTEM |RECORDS KEPT BY OPERATOR ~ 7 |OoF OPERATOR SUPER-
.A. © {INSTALLED _ ' . VISION
: Oves mNO , ' o N
" SVETEM ISNGT CONNECTED | INDICATE QUANTITIES AND PERI- | IS THERE A FLOW ‘ © EFFLUENT SAMPLES
10 MHUNICIPAL SYSTEM GIVE DIS. |ODS OF SEWAGE BYPASSING OR MEASURING DEVICE - ; T
fANCE TO REAREST HQOK UP OVERFLOWING TREATMENT PLANT o :%NELE%REG N[WHAT AGENCYIFREQUENC
! ' ' _ o o YES NO : . T
'+ No System - _ D 0 6 B
L YES N
‘A : } . AClIVATED SLUDGE TRICKLING FILTERS,PRIMARY SETTLING PLANTS ETC. ©
ANOFACTURER TYPE /wo MOUDE L ) o - | DESIGNED CAPI\CITY
L S LAGOONS R '
BRZIN O cELLS ) RETENTION “SURFACE AREA]DEPTH. ‘ DISCHARGE 2
: ) : TIME. o : L
(T Avated . [J Anaerobic [ series - ' ) [[] continuous [ Never
T : : ! ’ ) ° o ) . y - <
i iu_qull\v:t.‘ O [ paratiet - DAYS | ACRES et D Intermittent
[ , IR " SEPTIC TAMKS - o . , ,
TCATACITY N CHAMBERS | GOSING TILE FIELOLGTH WATER TABLE [SOIL TYPE . . |PROXIMITY TO |FREQUENCY OF
: h S . |{sYsTeEm Yes, but not DEPTH ' BODY -OF WATER |SLUDGE REMOVAL
D _ 2 . - , T 1 . |orwEeLLSs ¢ . -
I ol PUYES O~o ' ‘pperationadr. 0-8 Frl-- Dischargedy | Yearly. .

COTINMENTS

1) Lagoon should be bu11t. , 4 L
2) Recommend mstaHatwn of rotatmg b1o]og1ca] ch]ormatwn d1sc w1th dech]or‘matwn,

“PeC val PROVISIONS FOR TOXIC WASTES OR CONTAMINANTS

K

. . . ) . . . ) . ‘ . E
e . ‘ . : i j

e UNATION &_x}'ut applicable | {3 Applicatle ' SLUDGE TREATMENT AND DISPOSAL
ANV GIOTINE {CHLORINE CONTACT MEDIAN Clp Imccsn:ns - |SLUDGE DRYING 5
COTHINCT CHAMAER [ TIME (Min )  |{RESIDUAL. (ppm) [] Heated : leeqs; ) l
- . v . -} Mot Beatws : . : . 1

MIN AVERAGE ! , D ‘L] ves NO . S

| . ] YRR i71 Not Anabizasie ! D O . . . !



http://cnt.Ol-.lNE

WEDIAN &+ FLUENT OUALITY

NITROGCN COMPOUNGS

oo SUSPENDED 50L1DS ToH »
| 125 (90-180) 70 -90. ‘Nitrate NO.9 -1.6
; (pom) (ppm) o e v (pom|
CHTIOSPHATES : COLIFORMS (per 100 mis) FECAL COLIFORM (por 100 mis) )rgam’c C Total - -
1 Total 5-23 ppm 64,000,000 S b2 - 140 ppm.
| .
. v STORM SEWERS
STRVDISCHARGES COMPLY WITH COMMENTS
U LUENT GUIDLLINES :
; : NO
;._D ves | ) | -
: : RECEIVING BODY OF WATER
[MMETood Plain Creek . FLOW (cf) USES - - e
into Maria Slough - [MAXIMOM . (] Potable Water @__Migratory Salmon.
Maria Slough Fraser J gp (3 Swimming 0 :
River Drainage. |[J Comm. Fishing -0 .
4 [CJNon' Contact Recreation 0O
EFFECT OF EFFLUENT _ ARE THERE RECEIVING WATER _ JARE THERE VIOLATIONS OF
: —— - : STANDARDS FOR THIS BODV.OF  [THESE STANDARDS
[NEGLIGIBLE LOCALIZED =~ |[MODERATE. . |[EXTENSIVE  |wATER . L
X £oliform Q@ves Ono K] ves . Ow~o -

DOITIONAL INFORMATION

Ground disposal not f

‘"“’Sécandavy‘tréatment—usTﬂg—?Utathng‘bTUTUgTcaT—deC"*chTUrTnatTUn‘-'dechTurTnatntnr1nxnnnnr——-

of M1 gratory sa]mon

easible.

J
|
P
]
T

T.P.2351 (Rev. Apr. 1873)



X} wATER O ar

" FACILITIES SURVEY — CORRECTION PROCEDURES PRIORITY
S . [J soLips . [0 OTHER (specify)
_ , IDENTIFICATION INFORMAATION
. [name oF FaciLITY : » . : ADDRESS L
Agassiz Cor. Work Camp - | " P.0. Box 1300
DEPARTMENT ‘REGION SERVlCE/BRf\NCH
SGO PAC Penit - Agassiz, B.C.
‘|PROJECT N v i . ~ — .
Secondary Treatment o : A _ .
PLANNING BY: A ' _
(] DEPARTMENT OR AGENCY . : [ consuLTANTS R - K] F.APE.
JCONSULTANTS ‘ R CONTRACTOR . '
. : REPORT -
‘ ESTIMATED ACTUAL COMMENTS
. Cost Completion Date Cost Completlon Date - )
PROJECT : . ‘ . . - .
STUDY PLANS . July 1973 | duly 1973 Demonstration Project.
CONTRACT 1 : o
- 1
CONTRACT 2
PHASE |
PHASE 11
¢ TOTAL

T.B. SUBMISSIQNS

PROGREZS HEPORTS

DATE

% COMPLETE | S Lo ' .

EXPENOITURES
TO DATE

EXTRAS

REVISED
TOTAL ESTIMATES

- ANTICIPATED
- COMPLET!ON DATE

SPECIAL CIRCUMSTANCES AMD PROBLEMS

EST.COST § 558838 F.Y. xsx&%;f

1973/

"March 1973 - no action
July 1973 - assessnent

- Some publfc complaints dboUt'discharge into creek. EPS approached FAPB regards to!correcting
situation. ' S - R o o o 1

7

£D H%A .o oL L



IVENTING tNTY LTIE U5 EMUIE L AU TG T UnE N UL C L (VAITT O T, UN LA TE INDITALLELFUEL YR WUEL Rl
ISTACK NO. forced air : CAPACITY t ok ‘ Y
1 2 . R !
i SULPRHURRCONT 1 ' he
L_ “ ﬁlrnace "\ { 250 » OOO BTU . VVI'.i;’ I ,_____,-__,_‘_","_""‘."
TUEL CON°UMITION/ANNUN- _ 30.000 ] COMPLAINTS
: TOTAL.. o2 i, '
loec - FEH ... 15.888 ................ VAR - MAY .8, 100 Uooour [ sMoke L1voxicrry
N - AUG Lo f R A SEPT - NOV ...2a%0Y., OTtons Tlmce Noats.) OHear [ eparticuLates {1connosion
"‘, - TAUXILIARY EGUIPMENT {GREECHING DIA [BREECHING LTH|NO. OF BENDS |FLUE GAS VOL. [FLUE GAS TE.':;}-I”J
.\.oucw DRAFT FAN [JYES [JNO;OTHER i - |
'roncen pRAFT FAN [Jves [Ino FT. CFM °F |
. v Evamsnon CONTROL OR HEAT RECOVERY EQUIPMENT - ]
INPE WANUFACTURER - |MODEL CAPACITY EXIT FLUE GAS
' VOLUME TE*P.
- CFM %F
COMMENTS
8 forced air furnaces are in use with approximate capacity of 250,000 BTU output each.
: |
. !
VENTING INTO |TYPE OF EQUIP, [MANUFACTURER MODEL RATED H.P. OR |[DATE INSTALLEQJFUEL TYPE FUEL RATE
STACK NC. : CAPACITY S e
: : ' SULPHUR CONT. los/hr ;
L. . WT. % RIS
FUSLCON: L. TR TANNUM , o _ COMPLAINTS T
OB - FEB oovvooeees e eeereessnesens MAR - MAY oo | O 1AL : v O obour  [Jsnoke [l ToxicTy
JUN - AUG SEPT - NOV coovvrsiessencenses Ovons (mer  Doats] O wear - [Jearticutates [Jcongosion !
' AUXILIARY EQUIPMENT __ BREECHING D!A [BREECHING LTH|NO. OF BENDS |FLUE GAS VOL. | FLUE GAS TEMP |
INGUCED DRAFT FAN :]YE.. DNo- -"tﬂ inside ..eveciaes in. ' : i
FORCED DRAFT FAN ( 1VES [1r0l | outside............ in. FT. CFM °F |
‘ - . Ef4iSSiON CONTROL OR HEAT HECOVERY EQUIF MENT , - , L
TYFE MANUFACTURER ‘ MODEL CAPACITY EXIT FLUE GAS :
' VOLUME ; TEMD,
CFM | °F
COMMENTS *
1 l
. ]
1
S | _J
C_AIR POLLUTION SOURCES i€ - COVERED ABOVE Eg. Stone Quarry, Grain Elevator etc. ,
Small incinerator - paper, wood.scraps no complaints COMPLAINTS o !
m - : . : . oo
paper, wooc PSs. P O wear O swoke |
O obour  [J PARYICULATES !

0O ToxicITY - ] CORROSIGH

.F-?:’:‘,Ii {HGv. 1977%)



&

¢

Environment Canada
- 'Environinental Protection

@- ! E% (STATIONARY SOURCES)

Environncment Canada
Protection de I'Environnement

[C s RN S]]

LAST ENTRY }”~

1973

REFERENCE
TO FILES, - }~
REPORTS ETC.

Janusry,

IDENTIFICATION I.\'E-ORMA TioN

NAMEL OF FACILITY

" Agassiz Correctional Work Camp

'CONTACT

“vW.E. Hall

IADDRESS

Director

TELEPHONE
- |796-2712

AUDRESS

Agassiz,

P.0. Box 1300
‘B.C.

STACK DEYAILS

STACK NUMBER -

STACK HEIGHT

STACK DIAMETER

STACK CONE oiA.

TSTACK FLUE GAS VOL.

STACK FLUE GAS 107

INSIE vuerreiesseerarerannnns .

) e . JoUtSIdR e e iR, IN, CFM °F
STACK EXIT VELOCITY MAX, HEIGHT OF IS THERE A VISIBLE NO. OF CONTRIBUTING STACK SHELL MAT'L [STACK LINING 1\1—;:-{‘
OF FLUE GAS ADJACENT BUILDINGS [PLUME? _ SOURCES steel Torick none brick

[T X3 [P - o Oves - [no : — o
- concrete fire brick refractory

- ~ “EMISSION CONGENTRATIONS ~ - '
SULPHUR OXIDES HYDROCARBONS {co PARTICULATES Jother {other T
HALOGENATED NITROGEN OXIDES _ |ALDEHYDES Tco, HoS TOTHER
CONP'DS a : : .

COMMENTS (eg — Meteorology, Prevailing Wind Directions, Geographical Features, Range and Area of Fallout, Land Use of Area A fféclcd}

STACK HEIGHT

-[STACK DIAMETER

STACK NO.» - STACK CONE DIA. STACK FLUE GAS VOL- STACK FLUZ GAS i ...
e . |n5|de h ’ : . . '
L ey : eresniennnenssaranasnenes ft. | outside iN. CFM or
STACK EXIT VELOCITY MAX. HEIGHT OF IS THERE A VISIBLE I NO. OF CONTRIBUTING STACK SHELL MAT'L " | STACK LiNING
OF FLUE GAS - ADJACENT BUILDINGS PLUME? SOURCES : stcclv. brick none lorice

......................... FPS. | i FT.| [ YES Ono : : — I

concrete ‘Hfire brick refrai vy
: - _ EMISSION CO«JCENTRATIONS - 1 . .

SULPHUR‘,OXIDES ~ | HYDROCARBONS | Cco_ PARTICULATES . Tother other e
1ALOGENATED NITROGEN OXIDES | ALDEHYDES COzl HaS OTHER: ... ’
SOMMENTS

\

"FLUE GAS SOURCES - (Use Additional Formf{s} If Necessary)

\ INCINERATORS

[} NOT APPLICABLE

i
H
t
i

/ENTING INTO [MFG'D BY MODEL TYPE controlled | RATED CAP, NG, HRS DAILY DATE INSTALL ™
TACK NO. : ‘ : [ 1 chamber O air - OPERATION :
' ‘ “O3chamber O, O ibs/hr
NDUCED DRAFT FAN]FORCED AIR FAN? IGNITION BURNER? | AFTER BURNER? AUX. FUEL COMPLAINTS
Ino [jv»es Ono. Oves .| GNo Oves- | Ono  Oves | Owvove  Oeas | Cooour Clskion:,
. BU'S/AE weiicivercrnenreseenes btu’'s/hr iviiinsreneennns O OlL (type...n.aan..... ) Clueat ey

1AJOR TYPES OF WASTE INCINERATED AND |BREECHING DIA'S BREECHING L'GTH NO. OF BENDS FLUE GaS
STIMATED WEIGHT IN PERCENT - : , VOL. TERD.
1o SRR B} e sesseeresenieanas %| inside
i SN % |OUtSide. e | FTOL CFtA | ‘
. = i
EMISSION CONTROL OR HEAT RECOVERY EQUIPMENT "
YPE -, MANUFACTURER MODEL ' CAPACITY EXIT FLUL GAS 11

EXIT FLUE GAS VOL.

ONMENTS
’ \

W




