51981 Al1es Ino 1o} suiynul axeq oym sukely Jo saipe| sy} Buipnjpoul
$5900NS & sdoysyiom sy} Bupyew ojur ob ey} spuey sjgenjeaur Auew auj o} pue auop jiam qof e 1o} jy NoA yuey] ‘suopelsifal
YBnoay} {jemxely |y LM 19BJU0D pey [le NOA “SIIBYD 3[qEHOUGD PUE S3{ge] Yim SN apiao.d o} Bumnuiuos Joj g suor ayy yUBL) Sph

'SpUe|s] BUINjES PUE OUBIEC) IBpUSH
YHON '19pUS4 YiN0S ‘sUABK W0 SISRIULIOD JsNJ] (8207 Jo Buiyoeq jusiSisSU0a sy} ppe om JeU} O} pUE ‘Sanssi Jjem Lo 3I0Mm
ino Joj Hoddns fejow pue Bupyoeq jeroueul snoseusb panuiuo SIY 1o} Y000UBH USY J0J0aIC OYD-19S Jno yuey) uebe souo M

'sie)ioddns [eIoUBUY JUSHEIXS BABY oM BSNEda] AJUO --—--588) UOHRLSIBaI MO| YliM 1i Op
pue-- so(do} juepoduwi uo sizxeads jeuoneanps pue Ajenb jo Aep e Aofua 0} BNURUOD SARUNWILIOD N0 ‘Sdoysyiom G jsed al ul sy

ssauisng JSleA 84} JO puUS JBUIO 8y :WajsAS 01das InoA :doysYIOA ISt SPUBIS] §NS) UIBYINOS feNUUY Y19 8Y) O} BW0J[op)

s{eob doysyiop Wwaysis ondeg -
safjiaoe pue uonersldde ‘SSAMIIA -
:A181003 sWaSAS Jejep pajeibaiu; pue)si suAeyy '10joauiq webold g uspisald ‘Jadoor Alep :uoneiussald

SSMIIN

‘10}0811(] Welbord

pue

juspisald ‘ledoon Alepy

uojssnasig

Jsypads

suojjejuasald Jo Alewwng
€1} :9ouepuany
010Z ‘L Aep ‘Aepinjes

ssauisng JaJepr Ay} Jo pug JayjQ oy :waisAg ondeg Inoj
Qosmw_._og 19]BAR sSpue|s] JjnD ulayinog jenuuy p9

f1a190g swio)sAg 19)epp paleiBalu) puejs] sukejy




"UMBIDULIM JBYO0 38U} Buirey 3Su piN0d am JO-—3WOY puels

1nof Ing alsymAue stapos sy Bufieisul AQ 1aY0 JiBY; 9SNQE 10U PUE ‘SPUB}S! 8U} UO UOHBAISSUOD SPIBMO] Sh UiM XJoMm O} 84isap pue
Ausosausab siey) Aolus noA ‘uinial uijey; Ajuo yse apy palelbalu| Jo Jaquisll e aq Jsnl NoA puUB pue|si UQ pajelsul aq JsnW S}ajio}
ay ‘1osloid yuswaoeidal jajto} jooyas ay Joj Buab ale am aoud awes sy} s diysiequiall Jno 0} apew Jayo snoJsusb sy euLojIA
U Aojasiop AQ palayo Se ‘speaylamoys PUe siajio) ysnj) renp ewoie) Joy Buioud psanpal no S| diysiaquiaiu Jo spjauaq sy} o auQ

‘uoijiuBooal juswuIsA0B 0] SBLUD ) UBUM Y[B] SJaqUINU mouy [[E ap “PIBOYE noA arey
0] 9A0| P,aM PUE ‘G4 S|qrUOSEal B S1 )| "aufely uo paseq aie am ybnouy) Uana ‘spueys! auj fje Joj 3Jom Jno jo Jed jews Aisa suo Ajuo
S| ABPO} 893S NOA JBYAL "TUBIUSALOD 0S S| i sjiym Aepo] uiol 0} JO diysiaquiall SSAAIIA INOA JO [emaual e yim sn Poddns nod abin |

'00/4 0} 850}0 Jo anjpuadxa Ue sueaw Buliosuods 'sluajsAs Jajem puejs! ino Joj sjgejieae ajdoad payijenb jo Aiddns e
dasy 0} Japlo Ul Jeak siyl alow U Josuods o) Buiuue|d aie puB Wexs pue 8sInod Ap-Z 8y} Joj Jeak jse| Jojesado | palosucds apA

"SuONRIMEIBu0d JNo JBK0 8m ‘LJoq o)
pUE ‘BUJMES WOJJ UYES) UYOT ‘BUAB | WOl UINNYY A81Sap ABPO} SN UM siojelado WajsAs Jaiem [[e payiliad MaU puelq g arel S

"8)EPOWWO9E 0} Addey aq (jim am ‘sipald Joj Jodsl B 10 Sh WOJ) 80UBpUSie JO Ja}s| e alinbal
noA J] 4003 s,Jolelado swajsAs Jajem [fews ay) 0} Juseainba Jajemalsem au) ule|dxa [jim oY ‘siauoiioeld Jejemalsem ay) 104

‘palsod noA dasy pue ‘[ensn se [ealle
Jiayy uo dn m0|j0} pue 40D0T 8U3 01 YINg Ul WAL puss fjim | 'swio} N30 Jnok sjsidwos ases|d ‘siojelado WajsAs Jajem Jfews auy) 4o

‘uojeluasaid AN 18j[eH & sn sBulig aind AN 10 UBYsayS suuy Auay Juasald o} paiayo jejualiucliaug
paoUBARY JO ASAB(] qOg pUE ‘pusiie o} sjgeun sem saifiojouydsl uolby Jo 897 sukepy - epuabe uno ui ssbueyd Z saey ap

"3iqeoAosl sl asn am BuiljAians ) axew UBD am S LonW sy "auoz 8alj-1ejem pajjoq e
9l 8|\ 'S8SSAUISNY pue|S| PuE SIcYGIYXa N0 Ag pajeuop sazud AjBAo| sWOs 10} 1801 MeIp JnoA sey ) se sepuabe anoA o) uo bueq

‘wea) 1eaJb B sl s1y | Unowny Jo 85Uas pue aouaned InoA Joj syjo) syuey |
"SSAMITA Uim Buiyooo Buiyiswos SAVATY S alay | lig pue auepy ‘auelq ‘AJ aainoaxa Al abpapouyae Apignd o) 8yl pinom §

LOISSNISI]

Joyeads




uoneyieisu; adid sjdind |ebe| mou ay) Joj syuswalinbsl uoUsASId MO[PHOB] JO YOBf 8U) BUIPUNOLNS SUB3UCD IN0 PBHGNS OS[e A}

"8UOp SABY aM SIL} PUE S5JILULLIOT UORBZIUISPOY 10 J81eAL @) 0] Jaded ay) Jwqns-al 0} pabenosus siam
S * PRJI90URD 0S[e Sem IUm ‘Z aSeld Joj [aled AOSIARY JSJEAA JOUNJOP MOU U} 0} pajliugns sem Jaded ay | “Buipeq (s ale ap
¢Momaulel aanesiba) syl yym siem sajem Jo BuunoeyoipAy jo uonuBosal Joy Bueq usaq saey am sieak Auew moH :Buikqqo

‘fep
diyspiemals puels| Jspusd sy axew uiebe o} adoy pue ‘sjuejNSU02 sUO UO BUO Ui Jie |8 pueis| sukep ay) e aq uiebe [im ap

1 9YBW UBD am Se ajqeplole Se pue ‘1s02)e, 84 {lim )| 118Ul U Sey Oym auokiaaa o) uado
ale sdoysyom Ino Jo jje 's8s)snil} pJeoq Jojem JO UOKEINPa aU) pUE ‘SauBUSIUIBLU UORBOYILISD Jiay) ‘siojriado SWalsAs Jajem jjews
J0 JJ)suaq auj Joy Ajurew doysyom [l siuy weaboid am ajyps ~21do) uoousaye sy se (sd4g) siaiuanaid moy yoeq, Bulapisuod sle

S Buiuiepn [1g yim Ansiwayd Jejem yiim o Buipels ‘doysyiom [eojuyasy () Aep i Jno aq fim [jeH By au} e 9| J1eqoap ‘Aepineg

'SEOP| JO S)0| 8ARY 8AK "SS0URUY U0 pue Jemod Uosiad ino Aq Ajuo pajiwi| si Jajepy parelbajuy
‘Mau Buiyiswos shemie pue ‘paiisionip ‘Bunsaisjus S| SSBUISNG JoIEM SIY| 'NOA BABY O} 9A0} PINOM oM “19]BM HNOA Ul palsalaul
ale noA Ji os ‘Bujpuess z pue ‘uado suonisod 10j0auIp § SABY SAA JajUaD) Aunwiwon ayy e ‘wdoe:] ‘g aunp ‘Aepung sl WOy Jno

‘noA yuey| 'sIinok sy $5500ns siy | “uaddey i axew am ‘uaddey o} BuiyiaWwos JUBM SIPUB|S| USUAL
‘puey ui usye) 8q o) pey joafoud siy) o) am ‘syoeqind Buiobuo ayy ym pue ‘epelBidn siy) INoge suoissnasIp Aem BUO JO S1eaA  Jayy

Tioould BINAS ybBnoiyy Aoueasasuon pues|

18puad 8y} pue agaip uyor Japues| buuds Jes Jo uoisnioul aU} 8)oU 0} NOA avji| PINOM | ‘palsod aaBY am }si| By} UO pue ‘BuAB|y U

sassauisng pue suojjeziuebio ‘siapue|s| Auew auyj jo Aysolauab 1dwoid Alan ay) sjeioaidde apn JBWILINS SIL} aNjoniiseljul Mau auy)

Buitessul 2q (im ajdoad soueUBjUIEW J00YOS BU)} ey} PUE ‘SJa|I0} USNy [ENP BLIOJEY JUSIDIS J3IEM SI0W YlIIM S[EULIN Z pUB S18jio] ()

fle soedal 0} a|ge ale am jey) podal o) Addey ale spy "Jooy9S INO 10} S}aj0} Mau Joj Buisiel punj Usaq aaey 8M MOUY NOA JO 1SOW Sy

'sabuey 1abbiq sy} 82104 0) Jappe| sy} dn ybnous ey suoje}oadxa 1No 8210} 0} A1} pue ‘A[200] UBD oM JEYM Op M ‘Siapues| sy

JAlp Jaau & uni o) se pajybis poys os aq Ajgissod ‘4191208 psjeanps psjjeo 0s & Ut ‘SuBdLBILY ULON
uea moH ‘Buiusddey st jeym ansieq },Ued | ‘epeUES) Ui Ing ‘SBLIUNGD JBLIO Uj AJUO JOU 'SISISESIP 131eM IN0ge peal | usUM :SSAMIIN

uojssnasiq

FEVED [




Rep 128ib e pue pue|s jnjneag Jojem Jnoge 10eUUoo o} Ayunyoddo sy pajeioaidde om puUe owes sl 8Je SUIsoU0D
aU} NsiA nok pueis! Yolym Jajjew ON “fleH AHUNWIWOY OUEes) YUON a4y 1o W'Y SU) Je Yeads o) Ayunjoddo [njlyBiap ay) pey s

‘sjansf Jaybiy auy
1e uonejuasald Joy Buidojenap Japealq spasu pue ‘eob wia) Buor st siy] “sucisiaipgns Buiacidde uaym s|jam fenpiapui 0} pasoddo
se swajshs Alunwwod e ybnoay; paksaind aq ssiem Buuibal Aprjs Ay} 1By} payse 8By am ‘[oAs} 1SN INo Jy [1Sn| spuejs| 8yl

"SUOHE)INSUOD ALSIUI SS0I0 JO Yoe| Jo uoioeUl Jo siabuep [esayduad ay) SSi SaLBWOS
pue ‘Ansiulpy Jayio ayi Jo sisjaLeled au) UiLliM sie) Jeum INOge SISpUIg JO 185 B SeY YoeT 'saulsiuljy Auew 1aao pealds st Iejep

'801n0S J9yem ajqejod uou e

0} U0IJ23UUOD $S0I0 B AQ Pasned wia)sAs Jajem AJUNLILLOS e Jo UOHeUILLBIUOD 8y yiim op 0} Buiyikians sey yHiA 18y 10€} sy} passiw
oH ‘uonoadsui Buspying yum op o} Buyiou pey ‘@sed JNa uj “YHIA JBYl PeISISUl pue onssi Ueay B SEM SiU} JBY} 93S Jou pinod 8H

‘soAB3)| J0j2adsul Buipiing sy ¥J 1 4 Aem 1no sBuiy) X1} am --- SISUMOBWIOY PUB]ST UM Uonoy Jo Ino s Anjstuilly sy “ssed Jjou pjnom
SUORDBUUO0D $5017) ‘panssi Buiaq jwisd Aouednooo ue o} Joud pajoadsul 8q jie pinom }i ‘Auom o} Jou ‘apod Buipiing sy} ul paIsa0d
SEM Jey) ples sem )i ANSiUljy 8U} Ul SUOSLIOS Yl SUOISSNISIP pSUOSSE Ui JeU} SEM ‘JSOW aU} sw pawleje Jey; Buiyl ayl yuiyl |

‘weJfoid soueusiuiew d44g Bulobuo

UB SABY pUB ‘Sgg J0) SjusWwalinbal Jaumoawoy AU WoJj sjeledas ‘Luonoauuod A19as U0 sd4d 9|qeiss} arey pinoys swalshs
Jajem |njaies pooo) abueyo o) aaey Aew yoopno jeyl ‘sadid sjdind yiaa “jom asjeaud e Usyo st 82N0S SjeUIg)e sy} 8oUIS ‘UoIjIe
aye} 0} Swia)sAs Jejem Joy YBnous snolss se papiebal Ajjeiouab jou are pue 1n220 Ajuowwad Asyl Ing ‘jebsji ale suoiosulod SS01)

“alioy Buipuayo

8y} 21200| A3U) jIUN Sawoy #e te Jajem Bunsa) JO 1500 aY) UOjUSLL 0 JOU JapIo Jajem i0g e YBnouy) siayns suokians ajium ‘Wae)sAs
ay) Ajund ‘824n0s 8} puly 0} SaINSeall SWSNXS a)e] ||iM I ‘SIND00 UORBUILIBILGD §] 68} jdwis B UM WajsAs Jsjem Ayunwiwiod

3y} 0] $}03UUO0D $8010 3y ‘AB( JE $S9]S0U pajzzel) oy doay 0] 'saAe|al Paliio JO [Nasnoy e yim 1o/pue ‘ybnolp e ybnoiy)
Aempiw 801n0s sy palojdap sey JaUmo aLwoy Syj juUn aui yIom jm dn 1as ay ‘Jsiemurel wol) Aiddns 901nos sadid ajdind 3y} Yt

‘{(puod e Jo yue) uoa9)j0d Jsjemutel e “a1) Aiddns 19jl0l e
10} BLLOY B} OJUi PAONPOJIUT USSY SBY ISJEM JEY] SOUO ‘82IN0S JSJeM Sjgejod LoU B Lo} Uoleulwellod wajshs 1ojem Jusasid pinom
Jeyl Juswalinbal e se ‘uonegsibis; sy uiyym ‘Juawidinba [eaiwouoas jo asaid aidwis € Jo ¥oB| 8} SSIppPE SUISSU0 InQ “welboid

uoissnasig

Jaypads




ISjEp BUINJES "SABRILLLIOD MBIABI dQO W0l Buinjons ale sdnolb 1juad Jajem "ouBifes) pue sajio)) 8%l SpUB|S] 104 "UORN[os
PEOI] B UO SNJ0J PUE UISIU0D UOWLIOD JO S8l PUL O} YIOM [[IM LDIYM [IDUNOD Jajem puesst e ue si abes juawdojenap auj U
‘ONINODdN

1ayjoue auo

djay 0} paau SA '981n09 JO JS8UP AU} st} UBYm-—-s]sLINa} Jo suo} pue suofejndod Buisesious ‘ssjqe; Jajem Bunamoj ‘spybnolp buoj
‘puIq SWes aui Ul |fe aie am asneoaq Aidwiis spuejst ||e Uo sanssi Jsjem uo ajep o} dn ale siaquis N0 aINs SYEW 3jy) 'SaNss| 18jem
10} JsNJL U Yaiem S "siseq Ajyyuow e uo sbed saljoy ouelies) pue JBjqquos BUINieS ‘jsod Japuad ‘Jaugaufely au) i aie s

'SWIBISAS Jo]eMm G Sem

diysisquisul je1o} Jno obe sieak g 'nok pasu am suesw jey] ‘poddns Ayunwwod aaold 0} pasu sm ‘pIEMIO) SUIBIU0D INo Buiysnd
Ul |n§S$320N8 84 0} pusjul am {I pue G$ st 53] diysisquiswW [enuue sy “$al}ei00s pue sassauisng snjd ‘siaquiawl IENPIAIPUI G|§ Inoge
9ABY SpA ‘PUBS| JoANOJUEBA pue Buldg Jleg ‘euinies ‘Uspusd ‘Oueljes ‘BUAR| WO SWaSAS Jajem /Z 18 spuess diyslequisul Ing

'T3EM/WI0DPUETSISUARKY "Jajem puejs| Uo 0jU] JO 801n0S & Se papiebal fam Aaid si 8)is sy} pleay sAspm

sBusi) 9S8y} U0 SaleIq)| OUBIES) PUB JBpUS4 ‘BUINIES BpNjou; 0} Buiiom osie ale apy “Aleiq)|
8U} 10§ 11 100 fjim am pue mouy SN Jof Jsjem Uo Yooq poab e puly noA J| Jodal Hoys & yiim S)iS 8yl U0 pajsl ale A3u} 'S¥00q 0}-moy Jo
SPUBIS] {iND SU} U0 %00 S,Usjjy BUBKJ 1 8Y)| SH00( [BOIUYDS] ‘SPIM PLOM IO [ED0] JBJeM JNOGe SY00q Alelq Ut pajsalajul aJe noA Jj

"3J0W Yonw pue ‘uoneudopu] Jajddns InoA Joj abed ssauisng ‘saoinosal
‘sjuawiwIancb o} syur “abed swisjsAs Jagquisw 84} Ino ¥28UD ‘SWaISAS JBUI0 UiiM S[|0) pue saxe} Jajem aledwiad o] Juem nok j|

"osfoid Jayjo Aue uey; siseq BuioBuo ue uo abedqam sy ojul Hoys pue swy alow ind Ajgeqeid s :abedgem Jnp

"SpEOjUMOP 102 3pN|oul 0S|e [iim SIUp Aipaignopun "Uoienys Jajem anbiun Ing Jo)

uonesiba] oo Buliqeus ‘uoieubisap Jeioads, alinboe Ajey) jim AsjeA ueBeuexQ sy pue puejs| Jng) ay | “suciejnBal Jajem aoepns
Juaung sy} Buiyorew Jo feob e Yum uonejnbal tajempunolb Buisesioul aq jjim synsal sy “Buippnd sy uy i jooid 8y} Inq ‘BanoeIa)U;
‘Busessiul Ajawanxe sem | “s0uinaid s} SS0IOB Z| JO U0 ‘OWieUBN JB 82U3IBJUOD UOREZIUISPO 10V Ja1eM ABD 7 BU} PSPUSJIE S

uotssnasic

Jaypads




"UORo8JI00 Jsjemuiel o} BUSALOD
ale pue Ajljiqetal S} Jo JUsplUoD AjJUsidlins 10U ik Sieumaalloy sy} Ing ‘YOBq swod sey [lam au ‘Alled suo AQ melp JeAo
10 8SNEJBG UOISNIIL 0 1SO| 8Jam S|[Sm S18Uym pUB|S| BUINIES UO JUIO4 JSET 1B UCHENIS SNOJISESID 8U} INCQe palles| om Jeaf 1se

“InoquBiau Joop 1xaU Ino st puejs| zadoT ‘suoiejeISUt aJoW Joy siwlad pasnjal sey ale1g syl Jey pue
‘zado Uo SHUN (BSBP || 8Y} IN0GE paye) om ‘doySYioMm IS8 "pual) B 10a)op 0] PSJCHUOLI 8 JShLU Jey) 9Sealoul MOjS 8Y) aq fjim }f

JOOp IX3U {jaM 3U} 10} aUil sy} Ut Aieued 8y S|t ‘aues saob jjom auo J|

"3Yle SJOUMO [Jam [ENPIAIpUE pUB SWa)sAS Jajem Jo dalsnioul Ajjn) aq 1snu

Silf| "UOIJBULIOJUI Jo 8SE] B LBJS UBD 3M OS 8UGp a9 0] Sey JUsWSSasse siy] “sjjam jesayduad auyj o} sousnjjul jo assyds ay) pasu
apy Buisealoul 10 1gels 3l St ‘LU JBAO PUE ‘S| UOISNJIUI U} PUBUL JB} MOY S| MOUY JOU Op 8M JeYA [BUOSESS S| 1 alaym seale

1O MOUY M pue sieak ay} Joac Buisealoul sty alaym seale mouy ap) “Wajgold B aaey am ‘Ji USAS 10 'Jo yonwl moy jsnf 3no puiy o)
JUSLUSSASSE UOISNJIUI JSJBM J{ES PUB|SI SSOITR U JO} SIBUMO [[om PUE SWa)SAs J8lem jie JO uojelado-00 auy) Spasu Jajepy pajelbaiul

‘feme of o} Bujob Jusi sIy)| “feuoisnjap si wajgo.d
Aue o} yoroidde pues auy Ul peay sy ing ‘Wejgosd B aABY am Jiwpe pue dn puels Ajuado o} siuem auo ou jey) noA asjuelent ueo i

“UOISNIJUI JB)eMm Jies — Japue|st AioAa 0} UIaouoo Jo 84 PINOYS JBY} pue asealou) U Lo S jey) Jueliodu BuiyisLuos o} MOy

‘ajedel 1910} ysn|j mo| /¢ oy Bupjisoues
se |[om se Buiy) awes ay} pip axyD SUi 81aUm ‘BUOIDIA UI $3|0} 8U} Jou ‘sippagd djay Lusaop Jeys ing ‘0s noA pioy | Buldes sroqe
JoU We | "poyjeuw ({0} pue xe} aul AQ palayo S| jey} awiooul ajgerjal ay o Ajunoasul sy St Sejel peseq Jslell Aj8jos ypm wiaiqold sy

‘sbelajowl paseq uondwnsuod Aq ableyd o) sem of o) Aem Ajuo auy jey; ‘op sjusuodold

10 10] B S ‘paledoApe sH papinbsiul st Jajem Ino Joy Buibieyd jo poulsu 10} sy} Jey) pUe Xe} Je|) 8u) 8sh Oym SY|oj am Jnoge
99k0jdwWs (7 JOWIO) B UM SUCISSNOSIP |BI3ASS PRy aABY | ‘SIBBA aU} JaA Jey} St siy} noge Jed ppo ay] UoljeAIasusd jnoge
shollas 8q 0} ybnoua Buies s3I0} WoJ) palWLLIe)S SIY| Sojel Jajem pasealdu] a3} Jo ‘Uoldwnsuos Jsjem JIay} 8Sealoll ‘saaioyd
Z Pey A8 eyl 0y dui Aq pauLIojul sem WIa]sAS Jajem sippag ay 1eul sem ‘Bunds jjes uo pausddey jey; Juaas Bugsalsiul sug

Wia|qo.d JUI0 1583 au} JO 8SNEBOAQ SAOE 3I0W Sf 1oUN07)

uojssNIsiq

Joyeads




LSOW aNY "pue sim Al Je e | usym ob | op alaym ‘op o} AIMOTTY | WE JeUM ‘uogenyis Al 10] 4Bl A8l ale pue

0} UIN} am Op OUAA "aseyoind o) Stayo Ui punoy Ajaies 0} 1oslgns, st Aum pue ‘sajes-a1 Alladoud Joj Juswaknba 1se) jsnu, e jou
SIu} st Aym ‘play ofdas syl pulj em op MOY ‘UBJUIBW aMm Op MOY ‘Sl BUIIOM MOU S| i Ji aIed am op AUm :s3|Bue e oy 1t Yoeousdde
0} pali} aaeY apn “doyssiom sty Buiziuebio pajes | usym oidoy Buisnjuo & Sem Ji pue ‘Usumoaiwoy sy} Joj 2ido) Buisnjuoo e sty

"uonuaje INok Jab 0]
Moy smouy Ajuiepao Jsow )i ‘pasnqe sjea) WalsAs andas Jnok uaym inq ‘Bujuiow Alens Bny pue no of sm Buiylswos jou aue sofdeg

"SpUBIL) BLIOIAY SARY BABY OM] 8L} JBY)
pul 0} ‘Jujod awos Je “Josdxa Jou uay) pue ‘punolb jey woly 1ejem Bupjunp 1no Bumelp ‘puncib ayi ciur seysem no Bumnd ‘sieak
paipuny e Joj puejsi Ue U0 aAlf JoUUBD &M Ing "swJs) jonpoud pooy Ul Jajem Jo Alund 8y jo yuiy) o} oy am ‘sdoysyiom Lajem 104

"SLUB]SAS
ondes pue Jejempunolb sisjsweled Bugouysal A1sA g uiyim Al ley) siapues] Joj anssi |e)ia e uodn ssyoncy Aepoy a1do) ay |

IOAAINS PUBSS] UB 52 J9ASU JjIM Bunjuiyl paiiio pue ysny syl Yim pus jou op sandas ‘dej ayj je HEJS J0U S30p JSjem Se----03

'88l)

UOISSILL3 JOU Bl am S| 8jgnol] "ainonaselyul auy} jo Aduatdlya ay) Ausp J,ues am Ing ‘Burddeim 16 auy yym Addey aq Jou Aew apn
'spasu Ajipoq $85$820.d pUE SJOR.IXS ‘8)l| JO S91ISS28U 8Y} SGIOSGE }| ‘APOq UELLNY 34} ---P3Jo0ou0d J8AS aUlydBw

Butiohoas ayeorul yoapad isow au Je Buioo) Ajgeqoid aie noA "noA o) ixau Buiis Apoq AjeAo] Jey 18 00T 'NOA punole Yoo) & axe|.

:doysyiom 8y} 0} MON
Junodsip geT iyl @y} Joj Aepoy sejdwies Jajem Jiay) Ul Jybnolq S1sumo jjam ay} eyl 1sny |

'1ajesp [eo0] InoA ybnoly) paseyoind pue doysyiom
sIy} ybnouy syuey uo Junoasip A10joe} %0, € Buliayo si SYUE} Jajwaid 1B} NOA puillal o} JUBM | ‘UOH0s]|00 Jajemulel jo Bupeads

Josloid Juswssasse ay) Jnoge noA yyim yiey Ajddey

lim Butuie [1G fiam se ayij noA Ji SJO Aq nok Jo} [jam InoA 8)e00| UBD 3L SISO OU 134 158G pue 'sBuils OU ale 818y} PUB ‘JUSSUOD
uajlim s Jaumo ayj} jnoyym Apadold Aue Buiwiaouos oljgnd spew aq jiim Buiyiou ‘uoiiduosap Auadoud Aq palyioads jou pue eale Aq
pazilesausb aq [im utes] am Jeyp ‘siuediiped ayy paau am mou pue ‘Jsa} ajdwiis AJBA Y} 1o} pUB|S! UO UOIEIUSLUNLSUI 8Y) SABY S\

uoISSNIsiq

Jayeads




‘RI0SIADY JSIEA [I0G B U0 ale Sejunlulliod 0z | 01 000} Aep usaib Aue uo epeue’) uj

19jem BupULIp 8,858 BU0BLIOS S| asinodiaiem Alans Jey) Jaquiawal pinoys aph

‘A1UNOD Jey) Ul pauleq Uaag SeY asn Jiay} SAEMIBJEM Ojul AEM sl punoy

aney sbeq onserd Auew 0s asneossq pue sjedsiew sjgesodwosap Ajuo yum Buiesp o) pasn ale siysape|bueg ‘Ajjesnyny
‘asja BuiyiAue ueyy sjdoad aloww sy alsem pue sieaiwayd ‘suaboyied yim pajeullLEIUOD Jajem ‘Ajjeqoio)

‘A60[003 Jo pausialepn
pue J8]eA 10SS8j0ld
puUE Jieyn) Yoleasay
J0juss D¥ISN
tspwinlejy 12y 'IQ

[0¢ ABly UONRIUBSAI
P dag

"payoeyie S| uojijuasald s jauuag asoy

Jlouuag 850y

Nsuuag AlBLWSSoY sjuasald 18l INQ

iyuom s Asuow nok 1ab o] A1y 05 "suoijejuasald ay) wol fiim am Se sesuodsal pue suopssnb ayp woly yanw se ules| m Ajnjadoy
am pue ‘aaljoeIsiUl 8q 0] papusiul st doysylom SIy| "alay} N0 Ojui 810W Yonwi 0s S aiay) pajusssld sijeym stiesy gim nok
e ‘slaliem puey ale NoA J| UIB3| |im NOA 810w 8} “ySE nok suofsanb alow ay] "nok uo Apewiid spusdsp Aep sy} Jo $$900NS 8|

ed Jnof uo uoisioap pajeonpa ue sjqeus pue ‘Juiod Buipe)s e noA aab o) Jdwae ue ul Joje)ioey uoiewloul

ue se Buijoe Adwis s1Jejep paelbaiu) Jayjoue Jano Jauonioeld Jo sjAls suo BuipusWWOdal JoU aJe 9p ) UM 9|qeliajlioD aie
NOA 8INS SYELU OS “UOISIOaP JNOA Si §300q 18y00d pue Spasu INok Jealu A8y} JaylaypL "SSaUISNg au) Ul ale SI0}qiyxe pue sisjussald
aU} JO 1SOW “Jawierosip e Jayo o} Bulob wWe § awiy Jsdiy ay) Joj ‘o1doy siyy spunoiins jeyy Buyasy siubipesy sy ul Jasp, sy JO ssnedad

JUMO LUBISAS JBIEMBISEM MBU B—-SY00UY pIEY JO [00yds ay) wol Bupeads st oym auoallos yym e} 0} BuIob a1k am Ajleul) puy
"SI} JO [|e Ul pUBIS AUaLIND A3Y3 819UM MOUY O] pasU am ‘sieak ey} 1aA0 uoidajold pue Jybisiano 1oj wHIA O} PaY 00} SABY OUMm SN
J0 asoy} Joj pue ‘o BuiAed ale nof Jeym 186 noA ains Bupjews s oym ySe 0} Paau spy JUSLUIES.} JSJEMBISEM Ul pUaI} mal 8y} 0 NoA

9onposjul o} Buiob aie app "aly Jabuot B ojul WSY) 8SINU UBD oM MOY pue SWa)sAs pjo 8y} Inoge ‘edepisjul Jnoge Yje} o} buiob ale app,

j18nu} | ued oym ‘A LNY.LHOdNI

uoJssnasiyg

Jayeads




|ENUBW 32}0B.1d PIEPUB]S pue sjsibojouyss|

abed pee e Jo souepinb sy Yim ‘JeSpUIL [BUCISS§0Id B10W B 0} JaSPUIL I0JOBIUOS, B WO} PaAoW Sey JyBisionn aouaIg patddy yim

'WalsAs 8y} Jo ajtf sy} pue UoleeIsUs sy} InoyBnoly; ‘Uole||eIsul Sy} JO L3S au} e SUoRoadsUE SSOp LU0SISd pazuoyiny ue Ajuo Mo weJBoid Jajems)sep
'sfeaoudde feuyy saeb pue suolegiessut Buinp pajoadsul s1821U0 Y)BSH ‘600z W suoie|nBal mau alojag | ajisugQ sy jo Jabeuepy

'swiajsAs j0adsul 1o [ieisul ‘Ueid ueo oym Og Ul (dMOY) SIsuoiijorld Jsjemalsepn slsuQ pais)siBey 0og Jeno Ajualind ale aiay] | PUB dAMON ‘WISH uoy

‘Aiusnbayy pabueys ale siajjiy ayl Ji AjUO ‘saA v

{OAO3YS SIB)]l} BILE .Y 0

"UMEIP UB8(Q SBY UOISN|UOD OU pUE $3284 UBLUNY "SA JBaq "SA 1aap ui suaboyjed uo auop Bureq si Yoiessay v
Juewny uel sn 0} snosdbuep siow 828} fewiue | 9)

‘98N JO ,SY38M OM] INOGE Ylim uinal jiim A8y} Ing ‘Sap v

¢Ajeuoseas Ajuo pasn alaym aip Jaljy pues B uj BuUaJoEq aU} M D

"9AIAINS 0} paau pinom sajiseled [eaidol) auj Jeyl aunjeladuis) ay; o] anp Afyiun s v

¢J3]EM 1IN0 OJUI PONPOIUL 8] SI9jeAR)) Wol) saiseled jeaidol) uen D

‘uoljasjusip 4Bnoay Jou pue ‘y[eay Ino 10} J8jeM INO UBISNS 1SNW ap4 “Jojem ALjeay UESL JOU Sa0p Isjem ajes
‘punolb ayy Ui sxoe10 ybnolyy ui sdess )| "siepnbe i punoy st AIAROE I8Yl0 pue Spial) o1das oy elsjoeg ,SOLBUBIS 8SM) pue]

"BUS}ORq pajeuifiio Uewiny pue UOJBUILEIUOD [B33) S)2IpU| SaXe| Ul duiayed pue uabolu payolius Jo aouaseld ay| | pue sjewnn Builbuey?
‘Uleya pooj ayj Ui ybiy ale Jevy selijue Ul Juspiae ale suixo} sebiy 13pUN 18)ep 20BLNS

"'suixo} swloj yoiym aebje sajowoud sy} —~ snioydsoyd saowai jou op SwiaisAs andas eyl umoys si )l sayey Aljunoo abenos pue Igjempunoin
‘UimodB oiwouoda 03 Ajgiqel| B Jou S| pue saisuadxe $se| S| juswabeuely 3t 1eal] Jou Jaem ino abeuels 0} paau ap Ayeny Buiesng

"BPEUBY Ut SSBU|I Jo sabusjieyn, uo

218JU8 JO ajed 1s8ybiy ay) sey Hg Aym aq pinod SIy (pajeuloyo pUe pausijiun are Dg U SWajsAS Jajem sy 10 %06 ‘BLOJOIA JO AUSIBAILN

uoIssnasi( Jayeads




¢ 8dA) — OF Ui 8jge|leA. Jus)eal) Jo fors; 1seyBiH

sainpasoisd umopinys Jo dnpels oN @_

Jlun Juswjead; 9qoise Ue JO Jey) Jfey st jel} Js00 [enuue afieloae soueusiUiely me

Pasajjo sfapoll snojea 'sjsod Uofe|lejsul pue Bufeledo moT e

:8pNjoul sainjea) WajsAs ey s|qesoridal e se ssoll Jead Buisn ‘uoijelljljorq 1o} Jaljoig mojj0o3, snbiun e sey enby yos| Jelwald

enby yss|
lslWaid Joj iosialedng

leuoibay pue gmoOY
“Ynzoege] Weyels

'S]001 MOjjeYs aaey Jeyl us siueld ind Ajuo Inq ‘seA '
¢.plat ondas e uo pajue|d aq suapieb pasiel ueH D
{sinoy gg s}l elaq)y us) Buiued; Jo sinoy g9} sauinbal uolejielsu pue Bujuue]d v
¢ Buiuey JMOY 2U3 SI Snolofi Moy D
‘Bjsgem DFL LSV 9y} UD — S84 Y
(S dMOY Jo AnsiBal e alay) s| D
"$9SBD 8LUOS Ul $S3UNM Uadxd UB SB SOAISS UIBH U0y J0B) Ul 'SaA y
{pens 8q dMGY Ue UED 0
ey abueyd o) Jusluuisaob sy Buibeincous st 0g] | SY 841 Ing suoleinBal sy Uj paianod Jou ale sWwajshs Jajem Aeis v
/ SWIBISAS Jajem Aelb anoidde suosiad pazioyiny oQ D
‘alUf) |9AR] SI0LL 87 PINOM 2191 9SNEJaq SUONoUN; Jl 18133 au} 1 ue) e Jeyl yibus| up 1abuo] sy) puy
‘gjqissod se AjgjaidWioD Se 1o paues|d aq p|noys Syue} ‘'oN v
¢ Aianoe |esibojoiq snupuod o} puiyaq ys) BuiyiAue s) paduind si yue) andas e uaypp )

dMOY ue yoid djay pue swisjqoid yum digy pue Jipne OS[e |[im SUOSIad pazuouyiny
"YS11 $58] Je) 18 J21empunolb ind pue ‘sjsej asnoy e Jey} SIeak (G sWeS ay) JSe| MOU pinoys SwajsAg
‘UoILLIOUI 8jnPaYos S0UBUSJUIBW SBpNjaUl pue suoldo pue speyd sapiaoid pue ‘ssfyoud jios SIsA0D |

14 10 sueRiuyoa]

uoJssnasig

Joxyeads




‘PRjEajuN Bq {iM Ijem SUj JeL oq M Joaye Afuo sy v

¢1a1em sy pue wa)sAs ayy 1oaye abeno Jsmod e jim moH )

‘qing Jad 0124 01 0g}$ Jo abuel }509 e e ‘Ieak Jad aouo Ajprewixoiddy I

¢,pabueyd aq o} pasu ging 8y} S80P USYO MOH o)

Yled |euolen Jadser ui ‘sap v

¢ AB1aus Jejos Aqg unJ siwajsAs aaey noA o( 0

WBH AN 8yl Usyibuass |im AYpIGIN: SAowal o} uonelyaid Ing ‘Buiueaio-||as ale SI0suss ay) ON v
U0 BA0WSL 0} sjusuodwod |e1ads ppe 0] pasu nok og o)

Sliem (g SI uoldwnsuoa 1amod "paanpal aq [[im JSE|feq PUB QNG 8y} JO 8] 8Y} 8SIMIBYLO ‘S8A v
¢8WI 8y} e Uo Jyblf sy; 8 0

Juswieal) Jejem ajsem pue sjqejod Wiog Jof Pash aq Ued yolym ajieH U3 apnjou) sjapojy mm
spoliad 1sjem-uou Buunp Bugesyiano ou st alay] ™

a|qejieAr s[ [o5u0 sjowsy ubisap Aq Ases apew ‘Buibueyd ging Jo SISISUOD 8auUBUS R -
ABlaua ailyif sasn pue sjonpoid-Aq ou ale alay| =
eip.eib pue ueipuodsoldAia sy AN wnudeds peoiqg sy ™

Jusn|ys Jejem ajsem pue sjgejod Jo Juailieal; 1B 1sjoinelin saleyioe) ey ABojouyos] aiyssoln), sey sabojouyoa] aind AN

saibojouyoa] aind AN
‘UBYS8YS auUly Allay

WS AUSIU A, e olqejiee UONBWLIOW| m
enby yas| Jalwald Aq pspiaold soueuajuiell [enuue pue Uopoadsu) =
suorjedo| A3001 10 [[ews J0} 8|qelins pue peo |Ios o e

=

pI} s59008 Asea e ajgeabuey? s| pue sieak ()|, 01 g Sise| 1.y} Jali4 -

LoISSNosIq

Joyeadg




'uofeoljiueo sjelidoidde ao1o) flim sy Ay 1eu} Alliqey aU) - Jalje Yoo o} SJOLISIP fenplaiput 8} o} dn st siy
‘1B Ji Jou S80p plepue)s auo pue Ajppim AlBA Swsisis
¢,590UBPISaI ()OS Japun 10} SWa)sAs abeuew o} palinbal jou Butlie.; Jojesado s Ayp

O <

‘SWaysAs asay) Ul papuawwooal Aybty ale sisjusaaid moyxoeg
1Oy 01128101 Jolepn Buiyuu sy} woll papnjoxe ale sbuijjamp Ajiwe) 8|BUiS "OU ‘asn [210JaWloD ‘sak [eljuspisay
i sWiashs 1sjem Ulel alginbal yYHIA $90Q

O <

UIp[ING au) SaAes| Jey) Jajem Aelb 18A02 UooS (1M suoleinBal 1nq ‘saouapisal apisul asn Jajem Aelb o) pasnbal s jeaoidde o
¢,SBAIR {BINJ Ul $}2)10] Ut 3sn Jajem Aelb Joj 1ybnos ag jeavidde uen

O <

Twuad ss|npayos llay] Se suop SiSa) 10} SPUBIS! 38U} 0] SWOD O] aNUUOD jim S1ojoadsu) y)edH awos
¢8UOop 8Q sisa} Ued Afjusnbal) MOH ¢,U00S sasAjeur Umo 11y} Joj BuiAed aq spuejs| Jino au} [ith

O <

"8UI| 4O Sjielap SSNISIP |[IM PO AUUSI pue ¥oAQ uimig v
4,01 sy Hodau Aay) Ued oypp
‘asuodsal Jusiuiarob sjeudosdde 186 3,ued Inq synsaJ Jajem peq s1eb welboud juswsbeuepy Ayent Jsjempunols) gjougqes D

"NE9IJY U} 0} 06 asou} — 3om Jo Ajllenb ‘yoeqias ‘suoiedo] Jnoge sjuieidwod im jesp 1ou op Asl L

‘suone|jeisul ueid Jsye pajlods spiezey uiesy jnoge sjulejdwion axe} pue syue) Buipioy Joj spulad snss| mou saloyiny UiesH
'sBuipy 10afe1 Jo maiaal Jou op Aay] “senuouiny YieaH syl Aq paideode aq isnw [eacidde siy)

Jaauibug jeuoISSal0ld B 10 MO UB Jaylis — UOSIad pazuoyiny ue jo aouejdadae annbas suojejnbal mau ‘G0z 9oUIS
"UoRe(feIsur Wa)SAS 8U} O uofoadsul JNouYM panss] a1am saluiswos syullad Buipiing [2aoT

‘panss| aiam sjuliad a10jaq sjueld Jusuieal) 1aiem aisem pajoadsu SalIoUINy UiesH 1820] 'G00z-aid

MaN

pue pio — suoeinbay
WojsAs abeiamag uo
‘Ruoyiny yesH pueisi
Jaanoouep ‘pue|si
INoS "juswilonAul
pue uon2aj0id UljesH
‘J0sintadng HoAQ umwag

20p 201" A12A005
pues) suARL

20p°T 0T A0S
PUBIST SUARW

"WAJSAS JusLLIBal] Jaj|l} ¥20101g BU3 0} oy0ads St | 0| PUB SpUB(S| JNS) By Uo uopetiolu; jeaibojosb jersuab sey z'ol
‘payoene ale Yoiym Jo Uioq ‘suoliejussald omy paledard Asaeq qog

"ou|
[BJUBLILQNAUT SOUBAPY
uapisald ‘Aene(t qog

uoissnasiqg

layeads




=

ISISSE UBD dMOY Uy

pasn aq ueo elswed adid 10 JaJIWSUE.] B[qeysny ¥

"asnoy s} oy Aeme 199j Z| 0} 0| aq AjdMi [iim x0q uolingulsip ay L

"asnoy ayy

Buiixa aq |jim adid e {Woolyieq au JsaieaU aq 0} Al S13 “UE) 8y} pul o) punolB sy ojul aqoud (99)s Jo JeGa! jo 303(d & ysnd

o

¢Ue} ondas e 81ea0] | op MOH

-
-

Jaseyoind

10 19}}9s awWoy e Jo)
UoHEeULojUt Yiim dmoy
‘UlaH uoy pue ‘SSMII
dA ‘Buiues g

'sBuipjing spisBuoje 1o seale ews Joj paubisap siyue| Buibing jusasid
pue adeys s}l Ueja) ey} seunyade noj yum yuey Buipjoy Jajem wiojs apold moj ‘jel) ‘aienbs e paubisap sey sonsed Jalusld

solise|d Jaiwaldg
‘uospJeyary uyor

1sni] spue|s| Aq psuoddns osje alam

s3[es pue Uojoeljxa Jajempunolb 3ing inoge welbold Jusiusbeue Aienp Jslempunols ejouqes ay; Aq passaldxs sulaouon
“BunnioeloIpAY Jo siiad sy 6} sprebal yim SSAIIA WO SUOHEPUSWIWOD3) 3Y)

JusuiuIaAob jerouirold sy 0) palsypny saeY pue ‘Loddns Aay) :jSnu] SpUB(S| WOY PaAiedal smau pooB Alap

SSMIIN

‘1010811 weliboig

pue

Juapisaid ‘18doon Alep

‘fjddns
DEULIOfU] 8oUBUSIUIBLL ‘SSjeWlSs 'sa|npayos ‘sueld ‘ssjqelanilap yim abexoed sajes jjessao Ue aaey pinom JaBeuew 1osfoud siy | -
papssu Ajpeq | 'pueys| sukey uo ‘Jsibojouyosy e Aq uni Juswabeueuw 198foid 1o} doys dojs-suo (eao;y !
3l pUe AsUoW PaABS aAeY pinom palinbas sem 1eum o] se Ajuejo Joneg ™
Jaises 198foid U} apell sABY PINOM PSAJAUL [[e USBMIaq LOREUIPIO0S PUE UCHEOIUNWWOD JaNsg ™
Juswanoidwi spssul josfold ay) ybnoly; paousiadxs sem Jey) WsisAs [eacidde pue ubisap sy

'600C sunr paysiuy */00Z aunr Ul paliels ‘000 0e$ Inode Sem 1soD "pajjelsul 81am SyUE) JUSWIESS DIoIse-UoU PUE iGoIse Yiog
‘ffam pasiom J9afoid awes ay) Jo Led se paubisap wajsAs Jsjem Aeio
‘Wwayshs ondes |ebs| pue ‘Ajioeded ssblie| e paje)issaoau Uoisuedxa pue UoeAoUS 9SNOH

pues| sukep

Uo Walshs Jalemalsem
M3l B JO JaUMO
‘UsquieT-Uope | wip

‘Hods pue Buinr AuiesH Jo 1SiSIUI SU) PUE U)jeaH JO JaISIUIA SU} (lBw-8 LUop) S v
¢ pa1sabibns aq 10y ay) 0} sabueyo Ues woym o] §)

UoISSNISIq

Jypads




‘Aiddng Jajepn aliui4 Spue(si 1ng) 1noqy 81en) OUA Siapuels| ||e o)
8|qISS800Y pUE 8jgISSO doUSHIOM Jajepy [enuly 8y} Buiyey Joj sUCAISAT YUBY] O} SBYSIAN SSAMIN

1517 8z11d Mei 8y} 0} BUIppy 10} SIOjAIYXT ASnpu| Jajepm auy puy

Yo00UBH U8 10}08.id Q4D SPUBJS| JiNS) uIsyInoS me
puy

u:m_mmo:mmwmoﬂ
Emmmmcémmﬁ
_Em_m__m_u:mn_csomﬁ
PUE[S| Japuad YUON %8

pue|s| aufey =

'J0 $BBNILILIOY 1SNU| |BOOT BY) pUy

Wa)sAs SpUNOS :Ajsuuoy) qog =
9je}s] jeay xeway =

Ajjeay Hodyne) =

qn|D) SUOIT pue|s| suAely =

:s1gpoddng Auunwiwon Ino 0} nok yuey) puy

Ajesy Xeway ‘[elusluuoiALT PaouBAPY JO AsAe(g qog i1 8bpiing paid Jo YUOH 18uear ‘Soise|d Jailald JO UOSPIeyoly uyor
'sazid U3 o SI0INQUILOD 8y} 0} 0B syuey} 818JUIS

MeIJ 8Ziig

uoissnasig

Jayeads




T oy omrecnce o G 2o mozy | /OO LI

%A&W@m&w
1.

‘Good morning & thank you to Mary Cooper and the Mayne Island
Integrated Water Systems Society for inviting me to speak today.

This morning, I'm going to talk about the Secret Life of Your Septic System
which for many people is a complete mystery, since most of the
components of your system live underground and are rarely seen until they
start causing problems. Unless you were fortunate enough to watch your
system being installed, chances are that you have only a general idea of
where the system is located and an even hazier one as to how it functions.

¥

In May of 2005, there were substantial changes made to the sewerage
regulations regarding septic system design and installation, and the role of
the health inspector was essentially removed from the inspection process,
as the responsibility for design and installation was downloaded onto the
private sector. My husband and | completed the required courses offered
by the West Coast Onsite Wastewater Training Centre at Royal Roads
University in Victoria, and became Registered Onsite Wastewater
Practitioners, or “ROWP’s”". There are four designations which can be
obtained from this program, Installer, Planner, Maintenance Provider and
Inspector for Residential or Commercial systems. We are also required to
be members of the Applied Science Technologists and Technicians of
British Columbia, or ASTTBC, as part of our professional qualifications.

As mentioned, | had the honor of being the first woman in British Columbia
to obtain the Registered Onsite Wastewater Practitioner designation as an
installer and designer. My husband and | have been installing septic tanks
and fields for many years now, and we also manufactured our own
concrete septic tanks for a number of years. We have installed over 350
septic systems of varying types since the 1980's.

SO, FIRST of all, we’re going to look at the process of designing a
typical septic system, and the factors that affect the design. Then
we’ll look at some basic septic system types and their components,
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tips on how to keep your system functioning properly, locating your
septic tank and causes of common problems. Followed by a brief look
at the potential costs to replace a failed system.

A septic system starts with a site inspection of the property in question,
followed by percolation test to determine how quickly water drains through
the soil, and an assessment of the soil conditions, including depth of soil,
soil type and any underlying limiting layer which may be present, such as a
high water table, hardpan or clay, that will affect how the surface water
drains into the ground. A percolation rate is established by timing the
drainage of a specific amount of water poured into the test holes.

After the site inspection and percolation test, a scale drawing of the
proposed system, plus a completed mandatory information sheet required
by the local Health Authority, and a component list of the various materials
used in the septic system are drafted up. This package is referred to as a
Sewerage Filing, and it presently costs $200 to submit the filing to the
Vancouver Island Health Authority, where it is good for two years. Once it
lapses, it must be submitted again as a new filing with brand new
paperwork and another $200 fee. A filing is required for new construction,
an alteration or repair, or an amendment such as a correction, to a earlier
form. A certification letter, maintenance plan and final documentation are
submitted to the local Health Authority after the septic system is installed.

If you are planning an addition to an existing dwelling, please note that you
will need a letter from an Authorized Person, stating that the existing septic
field is adequate for the proposed addition, or you may be required to
enlarge the septic tank, the field or both if the existing is not adequate.

DESIGNING A SYSTEM

When we design a residential septic system, the size of tank and area of
dispersal field are based on the greater of the number of bedrooms or the
total square footage of the dwelling, the daily anticipated flow of effluent,



3.

and the existing soil conditions. A simple gravity dispersal field, known as a
Type 1, may not be suitable for the ground conditions, and a Type 2
system, which involves more intensive treatment of the effluent, may be
required, or even a Type 3 system, which must be designed by an
engineer. The daily flow of effluent plus the soil type and perc rate
establishes the “hydraulic loading rate” which tells us what size of septic
field is required, and how much effluent can be applied per square metre of
field.

WHAT COMPONENTS MAKE UP YOUR SEPTIC SYSTEM?

Typically, your septic system is comprised of a tank, usually made of
concrete or plastic, which receives the raw effluent from your household
drains, including the toilets, sinks, showers, bathtubs and laundry
equipment. The tank may contain either one or two compartments, and
sometimes you may have paired single compartment tanks depending on
the size of your system. A simple system like the one shown here has a
two-compartment tank, a distribution box and a dispersal field. A single 4”
pipe takes the effluent from the dweliing to the septic tank, where the
“solids” in the effluent settle out and are retained as sludge in the first
compartment of the tank, and the remaining liquid moves into the second
compartment. Some primary bacterial action also takes place within the
tank with a floating layer of scum. In a typical gravity fed system, once the
entire tank fills with the effluent, the excess liquid gradually spills out of the
tank into another pipe which conducts it to the distribution box or “d-box”.
The d-box receives the effluent and doses it out in equal amounts to the
piping in the dispersal field, where the bacteria in the effluent work on the
waste to break it down even further, forming a “biomat” within the trenches
in the ground. Eventually, the water in the field, once the bacteria has
further broken
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down, filters gradually through the ground and rejoins the ground water
supply in a much cleaner form. Most bacterial action takes place in the top
18” to 24" of soil.

The dispersal field can be designed in various ways. A basic field usually
has three, four or five “runs” or trenches, which in older systems contain
lengths of perforated plastic pipe bedded in drain rock (show sample) or
more commonly in new systems, flat bottomed trenches with plastic
“infiltrators”, or gravelless chambers (hold up sample) connected together
to form the runs.

From the level d-box, via piping, effluent is fed equally to each run, so that
no one part of the field receives more than another. Every run is laid with a
very slight amount of fall, to draw the effluent down the length of the run.
An easy way to check that all your runs are receiving an equal loading is to
examine the septic field site in the summer months, when you should see
distinct lines with vegetation which is greener than the surrounding dry
grass.

Some systems are fed by pressure distribution rather than gravity, in this
scenario, piping is suspended from the top of the infiltrators, equally spaced
holes are drilled along the piping, and an effluent pump is set up to “dose”
the field at timed intervals, based on the hydraulic loading rate in the septic
field. Valves are used to more accurately dose the field and prevent too
much effluent entering at any one time, so that the field does not become
saturated. With a pressure system, instead of a distribution box, there is a
separate “pump tank” where the effiuent goes after it leaves the main tank,
and a specially designed sewage pump moves the effluent to the field. In
systems where the septic field is higher than the septic tank, effluent can
be pumped to a d-box and then fed by gravity into the field or distributed by
pressure.
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Most of you here today will have either a gravity fed, pressure distribution
or pump to gravity type system. These are called Type 1 systems. When
you have a treatment plant as part of your septic system, this is known as a
Type 2 system. With a treatment plant, you still have a septic tank or “trash
tank”, followed by a self-contained treatment plant within another tank,
which treats the bacteria much more aggressively before releasing the
effluent to a scaled down septic field. There are also peat filter systems on
the market, which do a simifar job to a treatment plant, and we have a
gentleman here today from Premier Tech Aqua who will talk to you about
these systems in more detail. One of the big plusses of peat filters versus
conventional treatment plants is that while a treatment plant should be in
operation all the time, requires electricity and a pump to operate, and is
really not suited for seasonal use, the peat filter will not be harmed by being
idle. However, any treatment plant, whether mechanical or passive, will
need regular maintenance by a qualified professional, and the maintenance
is usually required every six months or every year depending on the type
you have.

One of the big advantages for us here on Mayne Island is that most
residents are very aware of the need to conserve water, so most systems
never receive the amount of water that they were actually designed for, and
should have increased life spans as a result.

What determines whether you need a Type 1 or Type 2 system? The
biggest factor is the ground conditions. Visible soil mottling in a test hole
will show the high water table and of course, water entering the hole is a
good indicator of the water table depth. Where the water table is close to
the surface, we can construct a "sand mound” or artificial septic field, on
top of the natural ground, using what is called “C-33” sand, or sand which
has been graded to a specific grain. Just like the in ground trenching, we
then dig trenches in the sand mound and install infiltrators and pressurized
piping to distribute the effluent oad.

What determines whether you need a Type 3 system?
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Usually very severe space constraints or ground conditions will require a
advanced treatment system. You will need a sewerage engineer to design
the right kind of system for your situation.

WHAT DOES YOUR SYSTEM DO?

The whole purpose of the septic system is to take wastewater from the
dwelling and remove it to the septic field where the bacteria present in the
waste consumes itself safely, and return clean water to the ground. The
bacterial activity in a conventional field works best within the top 24" of soil.
A properly maintained system should last a minimum of thirty years, and
the newer systems are intended to last as long as 100 years.

The solids in the septic tank do break down, but not ali them wiil leave.
They form a siudge, with clearer liquid on top, which is turn is covered by
crust of working bacteria. If the sludge isn’t periodically pumped out, it will
eventually reach the outlet pipe from the tank to the d-box and migrate into
the septic field, blocking the pipes and causing a system failure.

How do we keep the system functioning properly?

Most importantly, you should regularlty pump out the septic tank, and how
often you pump out depends on the usage, which generally means the
number of individuals using the system. Usually every 3 — 5 years but you
can go longer if you have a large septic tank and one or two users.

What you put into the tank directly affects how it performs. Personally, |
don’t recommend putting any commercial septic stimulator products in the
system, as human waste contains literally billions of bacteria and it is really
a waste of money to add any more. How to maintain a healthy septic
system will be the topic of a talk today by Gail Pike from CRD, and I'm sure
she will ready and able to answer your questions on safe cleaning products
and dos and donts for system maintenance.
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One item | will emphasize though, is never, ever, dump old drugs into your
septic system, take them back to the pharmacy for safe disposal. This
includes veterinary drugs and over the counter medications.

Gail also has copies of a brochure titled “How to Find a Septic Tank” with
useful advice on locating a system where there are no filed drawings to
refer to. Locating an old system can be difficult. The best way, of course, is
to get the original installer to look at the site and see if he or she can locate
it, otherwise you need to look for flattened areas that might indicate the
septic tank, greener lawn areas that may indicate the trenches or the d-
boxes, or tracking the original waste pipe from the house to see if you can
find where it enters the tank. Most times you are going to be concerned
with finding the tank rather than the field, because the tank will need to be
pumped out. The septic pump out people can also flush a tracking device
down the toilet which will aid in finding the tank.

What can go wrong with the septic system?

The most common problem with septic systems results from not pumping
out the tank on a regular basis. We still get calls from homeowners with
backed up toilets, who confess that they have never pumped the tank out in
the 20 or 30 years since the system was installed. Get your tank pumped
out on a regular schedule. Gulf Islands Septic, who service most of our
systems on Mayne, can help you out with a pump out schedule and also
keep records of tank pump outs, so if you have just bought a property here
you can usually find out when the tank was last serviced.

SOME OTHER COMMON PROBLEMS:

BLOCKED PIPING. Sometimes the single pipe from the house to the tank
will get blocked, usually you need to get a plumber in to fix this. Generally
the blockage results from something flushed down the toilet that causes an
obstruction. However, if the plumber can'’t solve the problem, then you
need to look farther along the line.
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A BLOCKED FILTER. Most newer systems will have an effluent filter
(show example) in the outlet tee of the septic tank, to catch hair or any
other floating matter that hasn’t settled out in the septic tank. The filter can
be removed through the inspection port over the outlet, cleaned and put
back. If it's really badly blocked or deteriorated, buy and install a new one.
Filters are usually available from hardware stores. They should be removed
and flushed out about every two years, using a garden hose.

D-BOX SETTLING. Often, the d-box, which was level at the time the field
was constructed, will settle over the years and will no longer dose the runs
of piping equally. The solution is pretty simple, find and dig up the d-box
and re-level it. There are plastic dials called Speedy Levelers (SHOW
SAMPLE) that you can use adjust the flow to each run, if the d-box does
not already have these. If you know how many runs of piping make up your
field, it's pretty easy to count how many are showing green in the summer
and if there aren’t as many as you know you have runs, the box may need
leveling. Sometimes you can get roots growing into the d-box as well, and
these will need to cleaned out, and you should check to make sure the
roots haven't grown into the header pipes going to the septic runs.

BROKEN PIPES. Never drive or park on your septic field. in time, piping
can crack, break, or crush, especially the pipes from house to tank or tank
to field. The piping within in the field can be damaged or infiltrators can be
crushed and driving on the field will also compact the soil so the field won't
work as efficiently. Do not run livestock on your septic field for the same
reason, fence your animals out.

ODOR. Sometimes odor means the field is malfunctioning, however, if
there is no sign of standing water in the field, or soft spots, the toilet is
flushing normally and there is no other visual or physical evidence to
suggest a problem, your toilet vents may be to blame. Mechanical
treatment plants which are not used regularly can aiso be a source of odor,
until they have had enough effluent to start working effectively again. The
source of odors can be difficulf to pin down.
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BROKEN OR COLLAPSED TANKS. While this is usually pretty rare with
newer tanks, it can happen, especially with some older tanks which may
have wooden lids or corroded concrete lids. We have seen old tanks made
from 45 gallon oil drums, fiberglass spheres, and cedar boxes. As long as
the tank is intact and watertight, it shouldn’t cause a problem, but wooden
lids can cave in, metal rusts and tanks can simply start to break up from old
age. The usual cause of tank collapse is a vehicle driving over the tank and
crushing the lid. Provided the septic field is not affected, you can replace
the tank with a new one, once you remove the vehicle that got stuck in it.

CATASTROPHIC SYSTEM FAILURE. This is a very bad situation. Usually
this is the result of solids making their way from the unmaintained tank into
the d-box and blocking the septic field runs. It can also result from tree or
plant roots filling up the piping and blocking the flow. And occasionally
excess groundwater can fiood up through the system as well, when there is
no curtain drain above the field to divert it. The runs will back up, and
untreated sewage will begin to bubble up and spill onto the ground. There
will also be an unmistakable, and very nasty odor when this happens. This
is a serious health hazard.

How much will the system cost to replace?

You are looking at a very expensive fix with a system failure. Chances are
that the tank and field will have to be replaced and upgraded to the current
standards, which are tougher than the pre-2005 requirements. If the ground
is poor, you may well be looking at installing a treatment plant as well, even
if you had a conventional gravity system prior to the faiiure.

With some older systems, the septic field and water well may be within 100’
of each other, in which case you will have to get a sewerage engineer to
see if it is safe to put the new field a shorter distance from the well.

Ball park figures — and please don’t phone me up and expect us to install at
these prices, as they are only a general guideline and every installation is
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slightly different because every site is unigue. | mention these potential
costs to emphasize just how important preventive maintenance is:

At least $13,000 for a simple 900 gallon septic tank and 210 feet of
conventional infiltrator septic field for a three bedroom house, up to 175
square metres in size. (or 1885 square feet)

At least $15,000 to $25,000 for a treatment plant and septic field for a three
bedroom house up to 175 square metres.

$25,000 to $40,000 or more if a Type 3 engineered system is required.
With these systems, the engineer calls all the shots, designs the system
and puts his or her seal on the documentation. We are not involved directly
in the designing of the field, we work under the engineer’s instructions.

WHO CAN FIX YOUR SYSTEM?

In British Columbia, only a properly qualified Registered Onsite Wastewater
Practitioner (ROWP) can design, install or repair a septic system, or a
professional engineer with a specialty in wastewater. Not all engineers are
qualified to do this type of work. Homeowners can no longer install their
own septic fields or make repairs without employing a ROWP.

The best investment you can make in your septic system is to maintain it
properly and address any problems promptly with qualified personnel.
Properly maintained systems will reduce the risk of groundwater poliution
and help to keep our environment clean and healthy. There is no excuse to
ignore a malfunctioning system and the potential cost to human, animal
and environmental health.

Thank you very much for listening, and | hope this information has been
helpful to you ali. Are there any questions?
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1) Introduction to company history. Biofilter and Biorock
units. Both are trickle type filter with oxygenated
media biodegrading effluent.

2) Testing of Biorock units completed in the Netherland
under a European protocol BRL K10002, and
EN12566-3

3) The Biorock is fed directly either by a pumped
distribution, or, as normally used, gravity flow from a
primary treatment plant to the intake of the Biorock
unit. It provides controlled (trickle) flow to an inert
absorbent media. It provides a large surface area of on
the media surface with an oxygenated environment
that allows microbes and bacteria to actively work.

4) It degrades dissolved organic matter and suspended
solids under aerobic conditions.

5)In a secondary portion of the Biorock filter anaerobic
conditions are promoted after the initial aerobic
treatment and this anaerobic process reduces nitrogen
levels within the effluent.

6y The Biorock treatment system encompasses more than
just the treatment plant, and is enclosed within a
Norwesco North American manufactured PVC tank



(concrete tanks or extra heavy duty direct bury PVC
tanks are also available) both the filtration and
biological digestion system, the filtration of the
effluent and then a holding areas for the remediated
septic fluids before disposal by an included effluent
pump to a ground disposal area. The included pump is
factory fitted with high /low level floats and high
water floats and control panel for either demand
dosing of timed dosing and recording modules for
cycle time and pump counts.

7) Competing types of aerobic septic filters consist of

8)

9)

flooded bed systems, rotating aerobic digesters and in-
ground digestion systems

Primary treatment of the residential effluent is
required as a precursor treatment of effluent in a
treatment plant that incorporates trickle filtration and
remediation. If required partial re-cycling of the
effluent can be considered to reduce still further the
nitrogen levels of the effluent and both disinfection of
the final product by chlorination and de-chlorination
or UV sterilization to produce a type 3 effluent is
possible.

The benefits of the trickle type filter include a) No
plugging of the media even at high loading rates b)
Media has very high surface area and this media
retains water for a long period of time so that bacteria
can degrade organic contaminants BODs and TSS
even in the normal shut down mode or when the
primary effluent supply is interrupted c) it nitrifies
ammonium a precursor to the reduction of the nitrogen
in the final effluent.ref. C Jowett Waterloo Ont.1997



10y Due to the unique filtration and trickle system this
type of filter able to accommodate intermittent use of
the residence as the bacteria are able to be reactivated
after relatively long periods of shut down quickly and
are ideal for summer cottage use of high and low use
cycles and periods of complete rest or shut down. i.e.
lodges, guest houses cabins and remote residences.

11 Due to the system of aeration of the media a small
50w fan is normally fitted to the unit as and integral
part of the design however in areas where no power is
available natural drafting by an vertical stack is
possible and can be installed integral with the
residential septic stack or paced on the vertical portion
of the residence. In addition either solar charged
battery or 12v pump can be used for effluent discharge
or the enclosure can be designed to be surface
mounted into an above ground enclosure and gravity
discharge used from the plant.

12) With either solid filter such as, Sand Filters, Peat soil
and Plastic trickle filter beneficial microbes attach
themselves to the exterior surfaces of the medium and
renovate the wastewater as it passes over the surface
of the medium. The greater the exterior surface area of
the medium and the greater the retention time of the
wastewater the better the quality of the effluent.

13) With all filters and treatment plants these units must
be capable of maintaining their wastewater loading
rates for many years without plugging blinding and
with little maintenance. In the case of sand and soil
filters and recirculating sand filtration decreasing [see
sand filter loading rates criteria] the size of the particle



grain increases considerable the surface area and
retention time of the fluid but it also decreases the
porosity of the media at the same time. In addition
decreasing the grain size decreases the size of the
“throats” or “Interstices” between the grains. The size
of these interstices is critical in that they must pass the
wastewater through from pore to pore but they are
very susceptible to bridging and plugging by micro
bacterial colonization. A balance between too coarse
and too fine grain sizes is necessary for sustainable
single pas treatment in sand and soil filters. In addition
the narrow throats tend to remain water wet by surface
tension forces and impede air flow through the sand or
soil filter requiring a low rate of loading to maintain
aerobic conditions i.e. air and wastewater compete for
the same void space in the medium.

14) With trickle filter media surface area is increased with
irregular shapes and roughening the surfaces to
increase microbial attachment and retention time in
increased by multiple passes of the waste water over
the medium i.e. by constant recirculation by a portion
of the effluent. Similar treatment can be obtained
using coarser sand with recirculating loads i.e. a
recirculating sand filter. Aerobic conditions are easier
to maintain in trickle filters because of the high
porosity of the medium allows ventilation and loading
at the same time because the air and water do not
compete with the same air space as they do with sand
and soil filters.

15) The loading rates of some sand filter and soil filters
enable them to sustain treatment without production of



biological solids however the low loading rates of
sand filter require that large volumes of soil or , often
imported sand, an expensive proposition in many
areas. By recirculation many times through sand
gravel large volumes of wastewater can be treated in a
small area but single pass treatment cannot be
obtained because of the need for the competing
physical properties of the pore space requirements.

16) The 1deal filter therefore requires the high surface area
and adherence to microbial attachment high
interconnected porosity for microbial growth and
water flow, high retention time of waste water
adjacent to the microbial populations separation of the
air and water paths for high loading rated and a small
treatment plant low or no solids production, ease of
maintenance light weight for transportation, and
consistent medium properties using a common
synthetic material. We feel that the basaltic rock-wool
medium fulfills all these requirements by the
following:-

17) Whereas the wastewater in solid particle filters i.e.
sand, or peat flows around the particle the absorbent
Biorock filter functions by transmitting the wastewater
through the filter and the interior of the media. These
inter-particle (interstitial) flows have the benefits of
increased water retention capacity and provide more
aerobic capacity with low solids production. The
lower anaerobic digestion zone with nitrogen
reduction also reduces solid production. Air
movement between the filaments of the Rockwool
allow loading at high rates of hydraulic loading with



ventilation at the same time in comparison with sand
soil and other trickle filters.

18)For increased volumes and adaptability for each
project the trickle filter may be placed in a series
configuration to combine a small footprint with high
volumes of treatment and re-cycling of low strength
effluent i.e. school use.

svl3c.tmp
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1) Introduction to company

2) Regional geology books on soils of the Guif Islands

3) Regional Geology Reference: Dr Dianne Allen Simon Fraser
University.: J.Muller Geology of Vancouver Island 1977, and
Surficial Geology Vancouver Island J Fyles

4) Canadian System of Soil Classification NRC 1998

5) Age of rocks 90Ma of the Nanaimo Group of sedimentary
formation.

6) Average thickness of rocks in each series as rocks are inter-
bedded rather than successively layered

7) Deformation approx 40ma years ago resulting in both folding
i.c. plastic deformation, faulting and movement up and down
the fault plane, and of lesser intensity slip planes along zones
of contact between rock type and fracture where the tectonic
movement surpassed the strength of the rock

8) Fractures may be concentrated in zones of weakness or
widely spaced depending upon the strength of the rock and
the associated tectonic forces.

10)Folds faults and fractures and individual bedding planes, all

play and important part in the development of ground water
allowing precipitation into enter the ground water system and



also saline ocean water if the water pressure of the ocean is

the same as or greater that the ground water pressure.
11) For ground water withdrawal refer to Dr Allen report on
fracture and fault zone influence of ground water withdrawal
and cones of influence. Zones are not always concentric in
zones of influence of fractures or faults but become skewed by
the action of the structure.
12) Water levels are therefore dependent upon the geologic
structures and the recharge which again if seasonal dependent.
Lowest water levels are normally at their lowest in October
before winter recharge. If ground water levels become lower
each year ground water is being removed at a greater rate than
normal recharge can handle and the aquifer is susceptible to
contamination by extraneous fluids.
13) Glacial action upon the Gulf Islands has greatly modified
the islands structures by both erosion and submergence of the
land forms and this action has transported both soil from and to
the island and modified the present topography greatly. The last
ice age approx (12 to 13000 years ago) had removed up to 150m
of surficial rock from the original land form and the weight of
the ice had caused compression of the land forms into the
magmatic layers removal of the weight of the glacial ice has
lead to isostatic rebound of the land forms increase in the height
of the oceans, formations of raised beaches, glacial striation of
the harder formations [not really noticeable in Mayne} but very
noticeable on the igneous formation on central Vancouver Island
and the movement of both to original components of the rock
i.e. sand silt and clays and start the formation of our present
surficial soils.
14) Surface action of both wind rain and scouring of glacial
water deposition of sediments and compaction of the surficial
so0ils has lead to the present day topography and soil structures
1) Transmissivity and interaction of the surface water and
ground water is normally around +/- 30 days but in the areas of
faults fractures can be much slower or faster. The surficial



geographical structure affect the water transmission into the
ground water table with sandy loams having high transmission
rates and silty soils lowering the rate of movement of the
surficial water. The action of the prior glacial deposition events
subsequent soil building events, erosion and re-deposition of the
soils and human management of the surficial layers all must be
considered and are of prime importance in the discharge of
effluent from human waste and into both the surface water
system and hence by logic eventually into a ground water
system.

16) Both fresh water and marine discharges of effluent are not
within the mandate of The Ministry of Health Living and Sport
the VIHA as both of these type of discharges are regulated by
the Ministry of Environment under the B.C. Reg 129/99
Municipal sewage regulation with only accredited professional
being able to design these system and register the design with
the MoE. Re-Use of grey water not permitted in B.C unless
within a city of municipality where building department has
authority for interior plumbing fixtures and can certify the
installed system. It is permitted under MoE regulations.

17) Soil type produced from breakdown of underlying rock or
from importation of soils from glacial action

Sand USDA specification 2 U0mm t0 0.05mm

Sandy loam

Silty loam

Silt 0.05mm to 0.002mm

Clay loam

Clay (.002mim and finer

18) Percolation/hydraulic conductivity rates of soil types and
why it is important.

It would appear that slow percolation rates and therefore slow
movement of fluids would be good and allow all fluids a long
time to reach either the ground water or to a breakpoint point.
This is not so, as slow (Tight soils) i.e. clays have little pore
space and therefore no oxygen content and the remediation of



fluid (effluent is a contaminated fluid) is required to provide
bacterial breakdown of the effluent. However very open soils,
gravels and coarse sand, [less than 1min/inch percolation rate]
although high in oxygen content allow the fluids to travel very
fast, both horizontally to a breakout point and downwards into
the water table. Ideally up to a 10 day travel time in the ground
before any intersection into water bearing strata or breakout
point is desirable

19) Separation must be maintained from the discharge point in
the ground to the water table or impermeable layer i.¢. clay and
normally a separation distance of 21t is required from the point
of entry in the soils and the interface of the ground water.
Hence raised mound systems are common with standard type
discharge systems.

20) Measurement of percolation vertical and unsaturated
hydraulic travel rate and hydraulic conductivity (Saturated
Horizontal travel) rate standard test pit to 36” deep and 12” x
12” or permeameter such as Pask Permeameter; Double Ring
infiltrometer, or a Falling Head bore hole test

21) Clay soils with high water levels normally show and
absence of roots as no oxygen to support vegetation growth and
often mottling were the iron soluble salts in the soil precipitate
as non-soluble salts; and produce a rust staining; on the
colloidal clay particles. Water levels are often stagnant in these
type of soils and do not allow any water to pass into the ground
water system and when the lower water horizons often used to
provide a source of drinking water are isolated from the i.e.
protected aquifer

22) Standards of discharge of effluent using TSS BODs and
Fecal coliforms

Primary septic treatment Influent 100 to 400 mg/l and TSS 100-
400 BODs Effluent 20-55 mg/L TS5 and 100 -140 Mg/l BOD;
Secondary regular Fifluent 45me/t U858 and 45 mg/l Bods and
High strength Secondary [Umg/l TS5

reduction in tecal




Trertiary 10 mg/i TSS and 10 me/t BOD: and less than 400

chu /100 mi fecal count

23) Only very specific installations now allow gravity
discharge, most septic tank systems use float activated on-
demand dosing to either good native soil raised mound to
separate the distance of the effluent point above the winter water
table in the ground
24) When difficult soil conditions are encountered, or high
discharge volumes are need due to size of residence ete effluent
above the standard of primary discharge may be called for to
either protect the environment, reduce the surficial impact of the
discharge point by cleaning up the effluent to a high standard,
and therefore allow a smaller disposal field and less biological
digestion in the soil or the physical limitations of the property.
High strength secondary treatments provide a greater
environmental remediation within a closed system but reduce
the fecal count of the effluent to a level considerable greater
than normal secondary but not a high as a tertiary treatment
system

25) Type 3 or tertiary treatment is required when the highest
quality treatment is necessary, often when the footprint of the
system must be as small as possible, a well is within the
immediate vicinity (Limitations for distance from well still
apply) , a very high water table exists, when an origin
installation fails and very limited ground is available for a new
system and the potential for a human health hazard exists.

26) Criteria for selection of septic disposal systems.

Standard Sewerage System design manual version 2 using soil
type hydraulic loading rates etc must be used.

27) Environmental impact and position of potable water supply.
Due to the remediation of the effluent in the ground and the
possibility of pathogens i.e. virus etc which have a long life
span the minimum distance from a septic field edge and the
potable water well is 30m (100ft)



28) In addition to the pure remediation aspects of sewage
treatment the hydraulic loading rate must also be considered and
most designs limit the distance for any slope surface because to
the chances of lubrication of the strata, breakout of effluent at
high dosing rates of effluent etc. By using low impact systems
these problems can often be avoided and provide increased soil
stability and the low hydraulic impact of the effluent to the soil.
These system i.e. Filtered Geoflow drip disposal systems on a
29) hr ( limited timed dosing)basis will often lower, soil
movement, slope stability, vegetation loss and or removal which
will occur with other systems due to a large footprint of system
and high hydraulic dosing raters. Slope stability and possibility
of improving the area by stabilization and re-use if the effluent
by allowing vegetative uptake of the nitrogen and phosphorus
while still allowing bacteria action of the effluent in the soil

30) All work in assessment and design to be completed by a
certified ROWP “ planner” or Registered Professional whose
education and experience are within the necessary criteria

31) All installation to be completed by a certified ROWP
“installer” or is completed by under the direct supervision of a
ROWP certified as an “installer” or Registered Professional as
above. __

32} All installation to be completed by the certified designer and
with a certification by the installer and with a signed document
by the owner of the property who shall maintain the system in
accordance with a written maintenance agreement
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