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AGENDA NO~ 

File: 01 03 06 

To: Executive Committee 

Minutes of a Meeting of the Drainage Committee held at Coqultlam Municipal Ha_I_1 ______ ~ 
at 1215 hrs, Wednesday, 1987 January 20. 

Attending: 

Ca II to Order 

Alderman W. LeClair, Chairman 
Alerman B. Robinson 
Alderman D. White 
J. L. Tonn 

The chairman called the meeting to order at 1220h. 

Ditch Elimination Program 

The Committee received Engineering Report 01 03 09 d 1988 January 18 regarding planning 
options for the Ditch Elimination Program. The Chairman requested that further options for 
financing be Investigated, Including: 

completion of all phases within 7,10,13 year horizons; 
completion of al I phases without spending principle; 
compl'etlon of all phases drawing down the principle; and 
completing all phases by transferring $1 mil lion per annum to the fund. 

The Committee agreed that the 1988 program should be advanced to the approval stage before 
final adoption of the 1988 budget bylaw. 

mUNCIL 
ACTION 
REQUIRED 

Moved by Alderman Robinson 
Seconded by Alderman White 

Tha't 'the 1988 DI'tch Ellmlna'tlon Program be approved In advance of 
11Ie 1988 Budget Bylaw. as follows: 

1988 DI'tch Ellmlna'tlon Program 

53305!H>23 Area Four DI'tch Enclosure 
EdgarJR I chard Construction 

53305~24 Area Five DI'tch Enclosure 
Mall lardvll Ie Area Construction 

$ 77.000 

Tha't Council au1'horlze s'taff 'to prepare and presen1' a bylaw 'to 
approve up 'to 1440.000 of 11Ie Drainage Capl1'a1 Reserve Fund for 
'the 1988 program. 

CARRIED 

Status Report: The" Town Centre Drainage Program 

The Committee considered Engineering memo 05 02 88/10 d 1988 January 18 regarding the 
proposed 1988 projects for the Town Centre Drainage program. 

Moved by Alderman Robinson 
Seconded by Alderman White •••• /2 
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Drainage Committee Minutes - cont'd ••••• 

OOUNCll 
ACTION 
REQUIRED 

Tha1" 1"he 1988 Municipal Drainage Trunk Program be approved In 
advance of 11Ie 1988 Budget By law as follows: 

Aaxrun1" , ~~~~~I.p~1"~lon~ ________________ __ 

533054-031 
533054-033 
533054-034 

Hoy Creak I n1".-cap1"or 
Heffley Trunk Extension 
Gulldford 5torm Main - Wast of 

Budge! 

Johnson 51Teet 1 95,000 

1 397,000 

That a bylaw 1"0 wl11ldraw 1397,000 fraa 11Ie Drainage Developman1' 
Cos1" Charge Reserve Fund be drafted and prasen1'ed 1"0 Council by 
1988 February 15. 

CARRIED 

Greater Vancouver Liquid Waste Management Plan 
The Committee reviewed Engineering memo 01 03 06 d 1988 January 14 and concluded that the 
report should be received. 

Fraser River Flood Control Program 

The Committee considered Engineering memo 01 03 06 d 1988 January 14. 

OOUt«:ll 
ACTION 
REQUIRED 

/J-( 

Moved by Alderman Robinson 
Seconded by Alderman White 

Tha1" 1"he Dra I nage Ccmn l11"aa raconmend 1"hai" Coune II endorse 1"he 
bank protection, dyklng and flood box project for tile Coqul1"lam 
River proposed under 1"he Fraser River Flood Control Program for 
1990 1"0 1993; and 

,0 Thai" 1"he endorseman1" be sarrt 1"0 1"he Hon. Bruce 51"rac:han, Mlnls1"er 
of Envlronmarrt and Parks, and Fadaral Manber of Parllamarrt G. 51". 
Germain. pt'p ~It(i 

~~ ~11' The Municipal Engineer requested that the minutes be brought forward In Executive to protect 
r the confidentiality of budget before tenders were called for the Town Centre Drainage system 

and Ditch Elimination Programs. 

The Committee briefly discussed the timing and format of the financial 'sensitivity analysis 
for the Ditch Elimination program and requested that reports be prepared prior to February 
07. It was confirmed that a report will be available to committee members on 1988 February 
03. A short meeting will be held at 1215h to receive the report. 

The Chairman adjourned the meeting at 1320h • 

Minutes by: fIf~:!:. 
Assistant Municipal Engineer 



DISTRICT OF COQUITLAM 
AGENDA ITEM 503.1 

Inter-Omce Communication 

J.L.Tonn, Municipal Manager DEPARTMENT: Administration DATE: 1988 January 18 

Nell Nyberg DEPARTMENT: Engineering YOUR FILE: 

SUBJECT: DITCH ELiMI NATION PROGRAM OUR FILE: 01 03 06 

FOR DRAINAGE COMMITTEE 

1.00 BACKGROUND 

1.01 In Mayor Sekora's Inaugural speech, reference was made to examlng Coqultlam's ditch 
elimination program as to the term and scope of work. The program has completed four 
cycles from 1984 to 1987 Inclusive, and has accomplished the following: 

1.02 

1984 1985 1986 1987 

Ditch Eliminations 1,200 m 3,893 m 2,720 m 1,850 m 

Expenditure $185,000 $470,000 $439,900 $314,000 

Unit Costs $154/m $121/m $162/m $170/m 

Program Objectives. The original objectives of the program are: 

• to provide enclosed street drainage to approximately 8,200 lots In SW Coqultlam. 

• to Improve public safety and convenience for pedestrians and motorlsts~ 

• ·to reduce operations and maintenance costs associated with open ditches; and 

• to collect and convey runoff from a 10 year. storm event and to direct larger 
storms to flood routes. 

1.03 Program Implementation. Major drainage areas have been Identified and prlorlzed In 
consideration of flooding potential, roadside hazard, effectiveness of existing ditch 
systems and· excess I vema I ntenance costs. Annual programs are grouped by geographical 
area and drainage catchment area, since localized Improvements often cause problems 
with adjoining segments of the system. Larger flows (and deeper ditches) are 
associated with lower elevations, so work often progresses from the 'bottom' of a 
system to the 'top'. 

1.04 Program Fund I ng. Each year the Cap I tal Fund for Dra I nage Improvements accumu I ates 
I nterest proceeds and these proceeds are appll ed to the cost of the annua I program. 
In 1987, the drainage 'heritage' fund was Increased from $4 million to $5 million. 
The dynamic of the program funding Is evident from the summary of the program 
ach I evements to date;' the I nterests proceeds vary rough I y as the pr Ime rate of 
Interest, while construction costs tend to Inflate. As a result, where interest rates 
are moderate, the program Is unable to carry forward with the same momentum. 

1.05 This memorandum explores some alternatives In 'fundlng the Ditch Elimination Program • 

••• 2 
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2.00 PROGRAM DIMENSIONS 

2.01 The proposed 1988 Ditch Elimination Program Is described In Appendix B to. this report. Financing will be drawn from the 5.6 million Drainage Capital Reserve. Preliminary designs for the proposed 1988 and 1989 program have been prepared. 

ESTIMATED 
LENGTH COST STREET FROM TO (M) ($ ) 

Area 4 Completion 

Edgar Avenue LeClair Creek Richard Street 124 27,000 Richard Street Edgar Avenue Lane S. Rochester 250 50 t OOO AREA 4 TOTAL: $77,000 

Area 5A (1988) 

Nelson Street N. Lougheed S. Brunette 170 20,000 Adair Avenue W. Woolridge E. Woolridge 155 40,000 LeBleu Alderson Brunette 210 45,000 Roderick Blue Mountain Lane W. Allard 180 38,000 Boileau Brunette Harris 150 30,000 A I I ard Street #234 Brunette 220 42,000 Harris Avenue #915 Boileau 210 40,000 Alderson LeBleu Nelson 135 30,000 Alderson #917 LeBleu 260 55,000 King Street Quad ling Alderson 50 23 t OOO AREA 5A TOTAL: $363,000 

2.02 The 1989 program has been Identified as follows: 

Area 58 (1989) 

James/Nelson 1057 Nelson Brunette 250 44,154 Nelson Alderson Quad II ng 100 13,964 A I derson Nelson Marmont 200 36,222 Quad II ng Nelson Marmont 200 33,596 Delestre Nelson Marmont 200 31,303 Thomas Nelson Marmont 200 36,735 Stewart Nelson Marmont 200 33,263 Walls Nelson Marmont 200 34,203 Rochester Nelson Marmont 200 33,117 Madore Nelson Marmont 200 32,007 Dansey Nelson Marmont 200 33,516 Charland Nelson Marmont 200 33 t 693 AREA 5B TOTAL: $395,773 

2.03 There are four methods of financing ditch elimination: 

• municipal ditch elimination program (proceeds from capital reserve fund); · local Improvement or specified area plan; 
• 'third party' work orders; and 
• direct financing from municipal tax revenues or Land Sale Reserve Fund. 

••• 4 
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2.04 Potential Inter·est proceeds from the Capital Reserve Fund were analyzed to determine 
how the existing 25 year 'base line' program could be sustained or expedited. This 
analyses used an. 8 per cent average rate of return on the balance In the Drainage 
Capital Reserve Fund. The returns were measured against two hypothetical cash 
flows; a 21 year plan (remaining work In the base line plan) and a 'year 2000' plan 
which accelerates the completion of ditch elimination In 28 areas, 

• the 'base line plan' canpletas the program In 2008. 
at a cost of about $16.452.933 (Appendix C) 

• the expedited plan (year 2000) campletas the program 
In 12 years at a cost of $15.566.188 (Appendix 0). 

2.05 Section 674 of the Municipal Act allows property owners to petition Council to 
construct Improvements adjacent their propert I es and to assess specl al frontage or 
parcel taxes to defray the cost. Alternatively, Council may Initiate such 
Improvement projects (termed the "Initiative plan"), and unless 60 per cent of 
propety owners object, the works may be carried out and the levies assessed against 
benefiting properties. This plan was used extensively In the 1970s as residential 
neighbourhoods sought to acquire amenities such as sidewalks, curb and gutter, street 
lighting and enclosed storm drainage. By 1979, however, the frontage costs per annum 
had reached excessive levels and the plan fell Into disfavour. 

2.06 Under the 'Local Improvement' or 'Specified Area' plan, Council may pay a proportion 
of the frontage costs from general revenue. For Instance, Council could elect to pay 
50 per cent of the cost of ditch enclosure In any neighbourhood where a majority of 
property owners were willi ng to assume respons Ibility for the balance ofd the cost 
over a period of years. Th I s approach, wh II e adml n I strat Ivel y cumbersome, has 
several advantages: 

• the property owners who benefit, pay part of the c~st; 
• property owners have collective choice over timing and extent of the project; 

and 
• the borrowing power of the Municipality Is mobilized for the benefit of the 

taxpayers. 

2.07 A third avenue for property owners wishing ditch elimination Is to pay the cost 
directly. Municipal crews will carry out temporary enclosures of lot frontages for 
actual cost (commonly In the $1,500 to $2,500 range). The Improvements are termed 
'temporary' owing to the presumption that at some future date al I these 'temporary' 
Installations will be Incorporated Into one overall municipal facility. In practice, 
these 'temporary' enclosures are permanent solutions to the aesthetic problem of open 
d Itches. The 'th Ird party' approach has some advantages: 

• an Individual who benefits pays the entire cost; 
• Individual property owners have absolute control over the timing of the work, 

since neighbours need not be consulted; 
• the Municipality Is a 'reputable' contractor and gives good value for money; and 
• the cost Is moderate. 

2.08 In past years, Council has been res pons Ive to appeals for Isolated ditch enclosures 
to meet site specific flooding problems. This method of financing has a theoretical 
problem of equity: Is It fair to confer a benefit on a single property owner while 
charg I ng the cost to the genera I I ty 7 The prob lem has not ar I sen I ate I y becau se of 
the preva II I ng taxat lon/expend I ture squeeze; th I s opt Ion of f I nancl ng dra I nage has 

'dried uP'. 

• •• 4 
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3.00 EXPEDITED VS BASE LINE PROGRAMS 

3.01 Council has direct control over the Implementation of the program only where they control the purse strings. Available sources Include: 

• general revenue funds (from taxation); 
• land sale reserve fund proceeds; and 
• capital reserve fund Interest proceeds. 

3.02 The Inaugural speech by Mayor Sekora Identified the goal of 'speeding up' the Ditch Elimination Program. Appendices E and F show that under the assumptions of an 8 per cent average Interest rate and 3 per cent average Inflation of construction cost: 

• Investmerrt of $1 1II1111on Is required In 1988 and 1989 'to sus'taln 'the IBase Llne l 
plan 1"0 'the year 2008. and 

• Investmerrt of $1 million Is required In 1988. 1989. 1990 and 1991. ($4 million 'total) 'to achieve a.pletlon by 'the year 2000. 

3.03 There are some practical limitations to the size of an annual Ditch Elimination Program. We think that projects exceeding 1.5 mil "on dollars of construction will be very disruptive of transportation because of the extent of the work. Jobs of this magnitude may also exceed the bonding capacity or management capability of smaller local firms that often submit the most competitive bids. 

3.04 Given that the most likely source of funds for possible augmentation of the Drainage Capital Reserve fund Is the Land Sale Reserve (LSR) fund, then there Is also a practical limit to the amount that can be drawn from the LSR In any given year. Land Sales tend to be cyclical and the Inventory of saleable land held by COQultlam Is not Inexhaustible. Therefore, to accommodate other possible priorities for the fund, and In recognition of the limits of relying on the real estate market for revenue, we think that a maximum Investment transfer of one million dollaars per year Is a responsible guideline. 

3.05 We believe that the 1988 and 1989 working plans are too far advanced to make significant changes without affecting the economy of construction. Consequently, although Investment decisions should be made by Council In 1988, the effects of those decisions .wlll not be apparent until the third year of the program. The two Investment strategies (base line and year 2000) share a common requirement to Invest one million dollars In the Drainage Capital Reserve fund In 1988 and one million dollars In 1989. Council will, therefore, have an opportunity to review the marginal value of Investing an additional two million dollars to expedite the program. 

3.06 The third alternative of making no adjustment to the current reserve level, was also examined. The affect of Inflation extends the final completion of the program well Into the 21st century. Although very long-range forecasts are perilous, we think the program, at present levels, could extend another thirty-five years to completion In 2023. 

• •• 5 
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4.00 CONCLUSIONS 

4.01 The traditional methods of financing ditch enclosure are: 

• Individual taxpayers Initiative; 
• local Improvement taxation (with or without cost sharing); 
• general revenue; and 
• Interest proceeds from the Drainage Capital Reserve Fund. 

To present these alternatives effectively to taxpayers, there should be a short 
article on ditch enclosure policy In the municipal newsletter. Prior to that article, 
Council might wish to examine. these policy Questions: 

• Shou I d I oca" Improvement proj ect s be cos t shared? 
• Should Individual ditch enclosure projects be cost shared? 
• Should there be further Investment In the Ditch Elimination Reserve? 

4.02 If cost sharing Is adopted as a Council policy, then the Drainage Capital Reserve 
Bylaw could be amended to allow cost sharing payments to be drawn from the Interest 
proceeds of the reserve fund. This would have the affect of providing a variety of 
options for taxpayers, without affecting general tax revenues: 

• homeowners may 'walt their turn' for the 'free' program; 
• homeowners may organize their neighbours and Qualify for some cost sharing; 
• homeowners may proceed anytime at their own expense. 

4.03 Some Increase In the Drainage Capital Reserve fund Is required to offset Inflation. 
If Council selects the twenty-one year alternative, two million dollars must be 
Invested; however, If the 'program 2000' option Is selected, at least four million 
dollars must be withdrawn fran the Land Sale Reserve fund over the perIod 1988 to 
1991. 

4.04 Given many competing alternatives for fundIng fran the Land Sale Reserve source, a 
possible one year limit of one million dollars of drainage Investment should be 
considered. This limit Is one assumption used In our calculations. 

5.00 RECOMMENDATIONS 

5.01 That the 1988 Ditch Elimination Program be approved In advance of the 1988 Budget 
Bylaw, as follows: 

1988 Ditch Elimination Program 

533055-023 

533055-024 

Area Four Ditch Enclosure 
Edgar/Richard Construction 

Area Five Ditch Enclosure 
Mall lardvll Ie Area ConstructIon 

$77 ,000 

$363,000 

5.02 That Council authorize staff to prepare and present a bylaw to approve up to $440,000 
of the Drainage Capital Reserve Fund for the 1988 program. 

NWN/mw 
Attach. 

N~1f~E"9. 
Municipal Engineer 
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PROJECT DESCRIPTION 
1987 December 21 

It~m: 1988 DITCH ELIMiNATION PROGRAM - AREA 4/5 
-----~~~~~~~~~~~~~~--~--~ 

File No. 05 02 88 

Account No. 533055- . 

Finance: Interest proceeds from Drainage Reserve Fund 

Schedule: Engineering - April 1987 - January 1988 
Construction - July - October 1988 

PROJECT OBJECTIVES: 

APPENDIX B 

In the context of the long-term Council objecti~e to eliminate ~l 
ditches in urban residential streets in SE Coquitl am, this project will 
complete enclosure of existing roadside ditches in the Dunlop/Richard 
area (Drainage Area No.4), and part of the Marmont/Lougheed area 
(Drainage Area No.5). 

SCOPE OF WORK: 

Based on available funding twelve sections totalling 2100 metres of 
existing ditches, will be enclosed. (See project list attached). Work 
includes ditch cleaning, laying of PVC or concrete pipe, backfilling and 
resurfacing with gravel or sod. Driveways are repai red to match 
existing surface. Asphalt curbs are placed where grades are greater than 
3% or where special drainage problems exist. Boulevards are restored 
with gravel or sod, depending on function and erosion potential. A 105m 
gravel strip is provided for parking. Boulevard drainage is confined to 
a sod lined swale leading to lawn basins or catch basins. 

JUSTIF ICATION: 

Ditch elimination programming is established by drainage areas and 
considers erosion potential, flooding potential, vehicle and pedestrian 
hazard, maintenance cost and appearance factors. The program normally 
operates within one or more drainage basins, concentrating on the lower 
reaches at the outset, and progressing towards the upstream streets as 
funding permits. 

COST ESTIMATE: 

[< ..... , . . "5 
88.4 

Engineering 
Construction 
Conti ngency 

Compl ete 
400,000 
40,000 

$440,000 

PROJECT DESCRIPTION APPROVED BY: ~~~ / r 

'. "~"".~ '.- .~. . .. " ',' ~" .,'" .~. "'- .,' !".~ ..... :~ .~ ••• ,! -,' 



87/12/22 

SUBJECT: 1988 OITCK ELIMINATION PROGRAM - LIST OF LOCATIONS 

STREET FROM TO LENGTH ESTIMATED 
AREA 4 COMPLETION (m) ( COST) 

ill 

Edgar Avenue LeClair Creek Ri chard St. 124 27,000 

Ri chard Street Edgar Avenue Lane S. Rochester 250 50,000 

AREA 4 TOTAL: 374 77 ,000 

AREA 5 (PARTIAL) 

Nelson Street N. Lougheed S. Brunette 170 20,000 

Adair Avenue W. Woolridge E. Woolridge 155 40,000 

LeBleu Alderson Brunette 210 45,000 

Roderick Bl ue Mountain Lane W. All ard 180 38,000 

Boileau Brunette Harris 150 30,000 

All ard Street # 234 Brunette 220 42,000 

Harris Avenue # 915 Boil eau 210 40,000 

Alderson LeBleu Nel son 135 30,000 

Alderson # 917 LeBleu 260 55,000 

King Street Quadl i ng Al derson 50 23,000 

AREA 5 TOTAL 1,740 363,000 

.... ~ ..... ,-,,~ ~.~ -: .' ,' .. . ..... : .. : ... · 





APPENDIX C 

BASE lINE PLAN 

UnIt Cost 
length Cost Increase 3%/year 

Year Area DescrIptIon (m) $ $/m 

1984 Ranch Park 1,200 185,000 154 

1985 2 Harbour ChInes 3,893 470,000 121 

1986 3 Clarke Road 2,720 439,000 162 

1987 4 DunloplRlchard 1 ,850 314,000 170 

Subtota I: 9,663 1,408,00 

1988 4 & 5 DunloplRlchard 2,114 363,000 172 

1989 5 Marmont/lougheed 2,350 395,773 168 

1990 6 laval 3,900 507,500 175 

1991 7 & 8 Schoolhouse and Walker 3,150 567,000 180 

1992 9,10,11,12 Whiting, Gauthier and Dawes Hili 3,200 592,000 185 

1993 12 Brunette/Dawes HilI 4,000 764,000 191 

1994 12 Flnnlgan/Monterey 4,000 788,000 197 

1995 13 leBleu/Delestre 3,150 639,450 203 

1996 13 Blue Mountain/Winslow 3,150 658,350 209 

1997 14 & 15 Coleman 3,320 713,800 215 

1998 15 & 16 Austin/Fairview and Cape Horn 3,460 764,660 221 

1999 17& 18 Sherwood and Banting 3,300 752,400 228 

2000 19,20,21 Rochester and Smith 3,320 780,200 235 

2001 21 & 22 Poirier and Gatensbury 3,900 943,800 242 

2002 23 & 24 Colfax and Hickey 3,000 747,000 249 

2003 25 Como lake 3,000 771,000 257 

2004 25 & 26 Dawes Hili/Mundy 3,400 897,600 264 

2005 27 PorterlRegan 3,700 1,006,400 272 

2006 28 Aust I nil I nton 3,000 840,000 280 

2007 28 Wins low/Cypress 3,000 867,000 289 

2008 28 Foster/Poirier 2£300 685£000 298 

TOTAL: 77 ,377m $16,451,933 $215/m Average 



APPENDIX D 

EXPEDITED 

Unit Cost 
Length Cost Increase 3%/year 

Year Area Description (m) $ $/m year 

1984 Ranch Park 1,200 185,000 154 

1985 2 Harbour Chines 3,893 470,000 121 

1986 3 Clarke Road 2,720 439,000 161 

1987 4 DunloplRlchard 1 ,850 314,000 170 

Subtotal 9,663 1,408,000 606 

1988 4 & 5 Dun I oplR I cha"rd 2,114 363,000 172 

1989 4, 5 & 6 Laval 6,600 1,188,000 180 

1990 6,7,8,9,10,11 Schoolhouse 6,600 1,221,000 185 

1991 
" & 

12 Dawes HII I !Brunette 6,600 1,260,600 191 

1992 12 & 13 Blue Mountain 6,600 1,300,200 197 

1993 13, 14 & 15 Blue Mountain 6,600 1,339,800 203 

1994 15,16,17,18,19,20 Austin/Fairview 6,600 1,379,400 209 

1995 20,21,22, & 23 Rochester and Smith 6,600 1,419,000 215 

1996 23,24 & 25 Colfax 6,600 1,458,600 221 

1997 25,26,27 & 28 Dawes HII I/Mundy 6,600 1,504,800 228 

1998 28 Austin/Linton 6,600 1,551,000 235 

1999 28 Foster/Poirier 714 172 1788 242 

TOTAL 78,491 $15,566,188 $199/m Average 

j', 
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DITCH ELIMINATION PROGRAM: BASE LINE PLAN 

DLRATlON: 21 Years 

TERMINATION: 2008 

INVESTMENT: One million In 1988, 1989 INTEREST PROCEEDS: $8,597,054 

RESIDUAL IN 2008: 1,075,721 

Year of Cap I ta I Reserve less Construction plus Interest Proceeds plus Additional New Capital Reserve 
Construction Fund Level Ex[!endlture @ 8% Investment Fund Level at Year End 

1988 $ 5,600,000 440,000 + 412,800 + 1,000,000 .$ 6,572,800 

1989 6,572,800 395,773 + 494,162 + 1,000,000 7,671,189 

1990 7,671,189 507,500 + 573,095 7,736,784 

1991 7,736,784 567,000 + 573,583 7,743,367 

1992 7,743,367 592,000 + 572,109 7,723,476 

1993 7,723,476 764,000 + 556,758 7,516,234 

1994 7,516,234 788,000 + 538,259 7,266,493 

1995 7,266,493 639,450 + 530,163 7,157,206 

1996 7,157,206 658,350 + 519,909 7,018,765 

1997 7,018,765 713,800 + 504,397 6,809,362 
i 

1998 6,809,362 764,660 + 483,576 6,528,278 

1999 6,528,578 752,400 + 462,070 6,237,948 

2000 6,237,948 780,200 + 436,620 5,894,368 

2001 5,894,368 943,800 + 396,045 5;346,613 

2002 5,346,613 747,000 + 367,969 4,967,582 

2003 4,967,582 771,000 + 335,727 4,532,309 
'. 2004 4,532,309 897,600 + 290,776 3,925,485 

" 

,: 2005 3,925,485 1,006,400 + 233,527 3,152,612 
,. 

2006 3,152,612 840,000 + 185,009 2,497,621 

2007 2,497,621 867,000 + 130,500 1,761,121 
;x:. 

2008 1,761,121 685,400 1,075,721 - 0 - -0 
-0 
IT1 

Est Imated Interest Proceeds: $8,597,054 :z: 
0 ....... 
>< 
IT1 
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Year of 
Construction 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

• 

Capital Reserve 
Fund Level 

$ 5,600,000 

6,572,800 

7,671,189 

7,966,204 

8,238,700 

7,493,580 

6,646,082 

5,688,016 

4,610,537 

3,404,092 

2,051,235 

540,253 

DITCH ELIMINATION PROGRAM:" 'YEAR 2000' PLAN 

DlRATION: 12 Years 

TERMINATION: 2000 

INVESTMENT: One million In 1988, 1989, 1990, 1991 

RESIDUAL IN 2000: $367,465 INTEREST PROCEEDS: $4,213,827 

less Construction plus Interest Proceeds plus Additional New Cap I tal Reserve 
Ex~endlture @ 8% Investment Fund Level at Year End 

440,000 + 412,800 + 1,000,000 $ 6,572,800 

395,773 + 494,162 + 1,000,000 7,671,189 

1,221,000 + 516,015 + 1,000,000 7,966,204 

1,260,000 + 536,496 + 1,000,000 c 8,238,700 

1,300,200 + 555,080 7,493,580 

1,339,800 + 492,302 6,646,082 

1,379,400 + 421,335 5,688,016 

1,419,000 + 341,521 4,610,537 

1,458,600 + 252,155 3,404,092 

1,504,800 + 151,943 2,051,235 

1,551,000 + 40,018 540,253 

172,788 367,465 - 0 -

Estimated Interest Proceeds: 4,213,827 



'" DISTRICT OF COQUITLAM 
AGENDA ITEM 503.2 

Inter-Office Communication 

"J.L.Tonn, Municipal Manager DEPARTMENT: Administration DATE: 1988 January 18 

FROM: Nei I Nyberg DEPARTMENT\" Engineering YOUR FILE: 

SUBJECT: STATUS REPORT: THE TOWN CENTRE ORAl NAGE PROGRAM OUR FILE: 05 02 88/10 

FOR DRAINAGE COMMITTEE 

1.00 BACKGROUND 

1.01 Bylaw 988,1979 as amended by Bylaw 1124,1980, authorizes collection of development 

cost charges trom various sectors ot the Town Centre to assist In financing the cost 

of municipal trunk storm sewers. As of 1987 March 16, the Development Cost Charge 

Reserves contained an unappropriated balance of $752,830. Bylaw 1716, 1987 tor 

$155,000 was drawn on that balance leaving an unappropriated balance of $597,830. 

Developer contributions and Interest have Increased the fund during 1987 but an 

estimated year end balance Is not yet available. 

1.02 The 1987 Town Centre Drainage Program consisted of the LlncolnlHeffley drainage trunk 

and overslzlng payments to developers, all tunded trom Bylaw 1716. The Lafarge Lake 

Dyke project was deterred as detailed design Is dependent on the proposed relocation 

of Plnetree Way. Project status Is summarized below. 

1987 
Actual 

Account 1/ Description B:t law Budget Cost Status 

533054-023 Ponderosa Trunk Main 1/1535 $ 5,189· $ 5,189 Complete 

1986 carryover 

533054-026 Lafarge Lake Dyke 1/ 960 $ 80,0'00 $ 0 Deferred 

61535 $ 170,000 $ 0 Deferred 

533054-028 LlncolnlHeffley 6171-6 $ 105,000 $ 71,000 Complete 

Drainage Trunk 

533054-054 Overslzlng payments 61716 $ 50,000 $ 23,042 $24,741 

to developers Payabl e 

1.03 The projects which are required to extend or Improve the municipal drainage system In 

1988 are as follows (see attached location sketch). 

Account 1/ Description 

533054-031 Hoy Creek Interceptor 

533054-033 Heffley Trunk Extension 

533054-034 Gulldtord Storm Main 
- West of Johnson Street 

Estimated 
Cost 

$ 150,000 

$ 152,000 

. $ 95,000 

$ 397,000 

Funding 

Development Cost Charge Fund 

Development Cost Charge Fund 

Development Cost Charge Fund 

••• 2 
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FOR DRAINAGE COMMITTEE 

1.04 The Hoy Creek Interceptor Is Intended to consolidate existing and proposed outfal Is 

Into Hoy Creek for monitoring and pollution control purposes. A detailed functional 

design study Is needed to determine the most cost effective method of dealing with the 

heavily polluted 'first flush' of storm runoff. The first phase of the project would 

extend to an existing trunk on Johnson Street. Other segments would extend down the 

Hoy Creek right-of-way to Its confluence with Scott Creek. Appendix A Is the detailed 

project description. 

1.05 The Heffley Trunk Extension will extend the Plnetree Drainage Trunk System to Glen 

Drive, thus allowing and encouraging development. Appendix B Is the detailed project 

description. 

1.06 The Gulldford Storm Main, west of Johnson Street, will drain lands north of Gulldford 

Way and west of Johnson Street, Including municipal lands scheduled ·for subdivision 

development In early 1989. Appendix C Is the detailed project description. 

1.07 DraInage projects funded from the DraInage Development Cost Charge Reserve are 

routinely presented to the committee In advance of the normal budget review procedure, 

because: 

• the special funding for these projects Is Independent of the annual tax levy 

or other municipal funds; 

• extensive lead time for design and tendering Is required so as to complete 

the projects before the fall rainy season; and 

• better tender pr I ces are often obta I ned when contracts are tendered I n the 

off-peak construction season. 

1.08 A bylaw Is required to approve withdrawal of funds from the Drainage Development Cost 

Charge Reserve Fund. 

2.00 RECOMMENDATIONS 

2.01 That the 1988 Municipal Drainage Trunk Program be approved In advance of the 1988 

Budget Bylaw as follows: 

Account /I Description 

533054-031 Hoy Creek Interceptor 

533054-033 Heffley Trunk Extension 

533054-034 Gulldford Storm Main - West of Johnson Street 

Budget 

$ 150,000 

$ 152,000 

$ 95,000 
$ 397,000 

2.02 That a bylaw to withdraw $397,000 from the Drainage Development Cost Charge Reserve 

Fund be drafted and presented to Council by 1988 February 15. 

NWN/mw 
Attach. 

~4fi~E"9. 
Municipal Engineer 
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PROJECT DESCRIPTION 
1987 December 29 

APPENDIX 'A' 

Item: GUILDFORD WAY/HOY CREEK DRAINAGE INTERCEPTOR TRUNK 
------------------~~~~--~------~----~---

----

File No. 05 02 88/10 

Account No. 533054 -03 I 

Finance: Development Cost Charge Reserve 

Schedul e: Engineering: March - May 1988 
Construction: July - September 1988 

PROJECT OBJECTIVES: 

To provide drainage facil ities for properties located north of Guildford 

\~ay, east of Johnson Street, south of Wal ton Avenue and west of Hoy 

Creek. 

To reduce operating and maintenance costs by consolidating drainage 

outfall s to Hoy Creek. 

SCOPE OF WORK: 

The project includes approxi~ately 180m of 750mm 0 storm sewer from an 

existing trunk on Johnson Street east along Guildford Way, 70m of 

600 mm 0 and 200m of 450mm 0 storm sewer along westerly edge of the green 

stri p adj acent Hoy Creek (si zes subject to verificati on) • 

DESIGN FACTORS: 

The Guildford Way section must allow for ul timate road drainage. 

The Sherman Street storm sewer must connect into the proposed 

interceptor. 
The al ignment and method of construction must be approved by the 

Ministry of Environment. 
Construction may be limited by Fisheries regulations to between 

July 15 and September 15. 

JUSTIFICATION: 

The area drained by the proposed trunk is undergoing extensive 

development. Presently each site adjacent Hoy Creek would need a 

separate outfall to Hoy Creek thereby increasing operating and 

maintenance costs. 

COST ESTIMATE: 

See attached. 

PROJECT APPROVED BY: __________ _ 

88/10 
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PROJECT DESCRIPTION 
1987 December 29 

APPENDIX 'B' 

Item: HEFFLEY TRUNK MAIN EXTENSION 
------~~~~~~~~~

~~~~ 

Fil e No. 05 02 88/10 

Account No. 533054-033 

Finance: Development Cost Charge Reserve 

Schedule: Engineering: February - April 1988 
Construction: May - August 1988 

PROJECT OBJECTIVES: 

To extend the Town Centre trunk drainage storm sewer north to Glen Drive. 

To provide storm drainage trunk access to lands east of Pinetree, south 

of Guildford and west of Pipeline. 

SCOPE OF WORK: 

This project installs approximately 300 metres of 900 mm diameter pipe 

extending from the existing terminus at the north property line of Lot 2 

on Heffley Crescent, along Heffley Crescent to Westwood Street, then 

north on Westwood Street to Glen Drive. 

JUSTIFICATION: 

Storm sewerage trunks are extended in advance of development. Part of 

the cost of the system is obtained from the development cost charge 

reserve fund. This installation is the next phase of the orderly 

extension of drainage in the Town Centre. 

COST ESTIMATE - ENR = 4450 

Fixed costs: $ 1,950 
Clearing and Removals 7,207 
Earthworks 31,200 
Drainage Facilities 101,707 
Restorations 5,694 
Estimated Contract Price ST 147,758 
Engi neeri ng 4,000 
Contract Administration 400 

TOTAL: $ 152,158 

ROUNDED TOTAL: $ 152,000 

PROJECT DESCRIPTION APPROVED BY: ------------------
88/10A 
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PROJECT DESCRIPTION 
1988 January 07 

APPENDIX IC I 

Item: GUILDFORD WAY DRAINAGE TRUNK WEST OF JOHNSON STREET 
--------~~~--~~~~~

~~~~--~~~~~~~~ 

Fil e No. 05 02 88/10 

Account No. 533054-034 

Fi nance: Development Cost Charge Reserve 

Schedul e: Engineering: 
Construc ti on: 

PROJECT OBJECTIVES: 

To provide trunk drainage service to the area north of Guildford Way, 

west of Johnson Street and south. of Rambler Way in advance of development 

of municipal lands scheduled for Spring 1989. 

SCOPE OF WORK: 

Project includes design and construction of approximately 380m of 

300-450 mm ~ storm sewer along the north half of the ultimate Guildford 

\-Jayalignment. Interim ditching may be required to direct runoff from 

undeveloped lands to catch basin~ located on the ultimate Guildford Way 

al ignment. 

DESIGN FACTORS: 

Proposed sewer must account for ultimate Guildford Way construction and 

be able to drain the lower south lanes of Guildford Way. 

Sewer must tie into an existing 600mm 0 stub located on Johnson Street at 

Guil dford Way. 

Interim ditching will be required prior to development of drainage area. 

Any cut or fill slopes must be suitable protected from erosion. 

JUSTIF ICATION: 

The Municipal Drainage Trunks Program is intended to provide trunk 

drainage services in advance of development. The proposed trunk will 

service municipal and private lands. The municipal lands are scheduled 

for development by Spring 1989. Therefore the proposed trunk must be 

constructed by or before that time. 

COST ESTIMATE: ENR = 4,450 

I :./ .... .; 

88/100 
PROJECT DESCRIPTION APPROBED BY:. ______ _ 
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DETAILED COST ESTIMATE JOB It G.W.West ACCOUNT It 533054-034 REVISED : 88-01-10 

- TITLE: Guildford Way Drainage Trunk - West of Johnson St. 

eATION : Guildford· Way - West of Johnson St. 
~ARKS : Pre-Design Estimate 

CONTING8~CY FACTORS 
Estimate : John Meisi 1. General 

2. Scale 
3. Soils Conditions 

UNIT 

4. 
1.30 5. 
1.00 6. 
1.00 7. 

FILE W 05 02 88/10 

Traffic/Acce!:s 1.00 Composite 
Weather 1.00 Contingency 
Site Conditions 1.00 Factor 
Economic Climate 1.00 1.3000 

30.00i: 
liEi'! It ITEM DESCRIPTION UNIT COST QUANTITY FACTOR REMARK SUBTOTAL CONTINGENCY iOTAL 

A04 
B02 
606C 
GI0C 
G30A 
G30B 
G';lB 

Mobilize & Demobilize $ 
Clear Site $ 

300 mm ~ Storm 5el'l. - 3 - 4:11 III 

450 mm 0 Storm Sew. - 3 -: 4 ill ill 

M/H (F-1-71-base:frame+lid ea 
M/H (F-1-71 - Barrels 
Catch Basin Lead-150mm[iJ 

'1m 

ill 

G42 Side Inlet Catch Basin(F-1-12Blea 
G62 Ri D Rap m3 
G64 Ditch m 

.~ 
502 

)4 

Hydroseetiing m2 
Detailed De!:ian-Inclu!:i'le $ 

Advertising Costs ad 
As-Constructed Drawings Dwg 

1.00 
1.00 

95.00 
145.00 
760.00 
190.00 
55.00 

1.100.00 
20.00 
5.00 
0.40 
1. 00 

200.00 
300.00 

TOTAL : 12 Items 

1:000.00 
2,500.00 

180.00 
200.00 

4.00 
16.00 
56.00 

7.Cli) 
4O.i)0 

200.00 
1,900.00 
4~OOO.OO 

2.:)0 
2.00 

Page 1 

1.00 1,000 300 1~300 

1.00 2,500 750 3,250 
1.00 17,100 5~ 130 22~230 

1.00 29.000 8,700 37,700 
1.00 3~040 912 .... OC:" .): • .;i. 

1.00 3,040 912 3~952 
1.00 Stubs only-South 3,080 924 4,004 
1.00 7,700 2,310 10.010 
1.00 800 240 1.040 
1. 00 1,000 300 1~300 

1.00 5m (~idth 760 228 988 
1.00 Soils Report Avail. 4~OOO 0 4.000 
1.00 400 0 400 
1.00 600 0 600 

---- ----
16,342 20,706 94.726 
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DISTRICT OF COQUITLAM 
AGENDA ITEM 503.3 

Inter-Office Communication 

J.L.Tonn, Municipal Manager DEPARTMENT: AdminIstration DATE: 1988 January 14 

FROM: Nell Nyberg 
DEPARTMENT: 

EngineerIng 
YOUR FILE: 

SUBJECT: GREATER VANCOUVER LIQUID WASTE MANAGEMENT PLAN OUR FILE: 01 03 06 
01 07 05 

- -~=:--=-===-:..===-.:: 

FOR DRAINAGE COMMITTEE 

Reference: A. Greater Vancouver ReceIving Water Quality ConditIons: Coastline Environmental 
Services: July 1987 

B. Impact of Pollutants and First Flush Storrnwater Quality In Watersheds on 
Westwood Heights: K. Hall, p. Eng., February 1987 

1 .00 BACK~OUND 

1.01 The Waste Management Act S.B.C. '1982' allows municipal governments to discharge 
waste under Individual permit, related to location; and/or under the auspices of a 
formal waste management plan. In 1985 December, the GVRD commenced 'stage one of a 
two-part process which will culminate In a 'liquid' waste management plan to cover 
all sanitary and storm waste discharges to receIving waters In the lower mainland 
area. 

1.02 Twenty-one areas within the study area were examined by the consultants 
(Reference A) over the perIod December 1985 - July 1987. Where water quality 
obJectives were met, with no restrictions on water uses, the ratIng was 'good', and 
six areas achieved this level. other areas were rated 'fair' <Intermittent 
restriction of water use) or 'poor' (consistent restrictions on water use). The 
evaluations all summarized In the synopsis to Reference A. 

1.03 The following entries In the synopsis table of Reference A relate to Coqultlam area 
receIving waters: 

Port Moody Arm 

Cogultlam River 

Fraser River 

!!!t based on a limited database. Evidence of localized 
sediment contamination which exceeds OOCA limits. 
OccaSional spills from transportation and Industrial 
activIties. (Note: Moody Arm receives runoff from Noon'S 
Creek (Westwood Plateau) 

Good, upstream of gravel operation. Water quality 
decreases downstream of gravel operations due to Increases 
In suspended solids which have Influenced salmonld 
spawning. (Note: Coqultlam River receives runoff from 
Hoy Creek, Scott Creek, Maple Creek, Hockaday Creek and 
other natural watercourses In Coqultlam.) 

£!UU:: due to occaSional high concentration of fecal 
col I forms and heavy metals. Upstream sources 
(anthropogenic and natural) are responsible for part of the 
loadings, however Importance relative to other sources Is 
unknown. (Note: Fraser River receives runoff from Mundy 
Creek, Booth Creek, Nelson Creek and other natural 
watercourses In Coqultlam.) 

••• 2 



J. L. Tonn, ~unlclpal Ma·nager 

1.03cont'd 

_ Brunette.Rlver 

Pitt River 
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..... 1988.January 14 

Fair. OccasIonal exceadance of criteria for coliform, 
copper and lead. 

Good, based on pre-1980 data. 

1.04 This memorandum recommends that the Information be received. 

2.00 DISCUSSION 

2.01 Considerable study of the effects of urban pollution of storm runoff has been 
Included In the Lower Mainland Liquid Waste Management Plan. As part of the Impact 
analysis of new development In Coqultlani, detailed study of pollutant loadings In 
Hoy and Hockaday Creek was carried out. The study was made determine the effect of 
urban development on receiving waters. 

2.02 The Hall Study (Reference B) concludes that storage or diversion of the "first 
flush" component of a storm event, wh Ich usua fly occurs dur I ng the first hour, 
should provide some protection to aquatic biota In Hoy Creek and Hockaday Creek. 
This Is particularly Important In drainage tributary to the Westwood Plateau 

'II 

because the relatively steep slopes encourage pollutant transportation. Diversion ~ 
of low flows (first flush) from the Delahaye Drive outfall at the Hoy! Creek Dam has ~ 
already been anticipated by recent construction. Further development' of the low 
flow diversion concept can be expected In future drainage works In the Westwood 
Heights development. 

2.03 The value of the pollution study of receiving waters surrounding Coqulflam 
(Reference A) Is to provide a benchmark to assess effectiveness of pollution 
control for urban runoff (Reference B). 

3.00 RECOMMENDATION 

3.01 That this report be received. 

NWN/pln 

Enc 

Nell Nyberg, p. Eng. 
Municipal Engineer 
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SYNOPSIS 

A. Background 

Under the·: 1982 B.C. Waste Management Act, a municipality may· discharge waste in 

accordance "with a waste management plan which is approved by the Minister of 

Environment and" Parks. The Province suggests two sages for preparation of a waste 

management plan: first, the collection of information on the receiving environment and 

development of waste management options in conceptual form; and second, the 

development of a fully developed waste management plan which would evaluate the 

need for and type of improvement alternatives in detail. 

In December 1985, the Greater Vancouver Regional District commissioned COASTLINE 

Environmental Services Ltd. and ENVIROCHEM Services to carry out a part of the first 

stage recommended in the process: to inventory existing data and to document and e evaluate existing water quality conditions (including sediment and biota quality)' in the 

in the wastewater receiving environment located within the Greater Vancouver 

Sewerage and Drainage District (GVS & DO). The GVS & DO now falls under the e umbrella of the GVRD for administrative purposes. 

l. 

I . 

i .. _ 

B. Assessment of Environmental Ouality 

Sixteen separate study areas were defined by the Greater Vancouver Regional District 

for which environmental data were to be obtained and for which assessments were to 

be made. For study purposes, a further breakdown into 21 areas was made. Following 

and inventory and review of the available data, it was concluded that the 

environmental quality of less than half of the 21 study areas could be ranked as 

"good", implying water quality objectives were generally met with no known impairment 

of water uses. The remaining areas were ranked either as "fair" implying that water 

quality objectives would not always be met resulting in occasional impairment of water 

uses or as "poor" implying consistent restrictions of water use, documented evidence of 

biological impact, evidence of potential biological impact on the basis of laboratory 

studies, and/or frequent exceedance of objectives. 

The table beginning on page xiii summarizes conclusions of this review with respect to 
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the apparent environmental conditions for each of the 21 areas. Although· the stUdYe team identified gaps in environmental information for some areas, the review team was'" 

encouraged to provide preliminary conclusions for all areas whether on the basis of 

existing data, conclusions of other agencies and/or conclusions based upon discussions 

with regulatory and research personnel. These preliminary conclusions will be used to 

formulate options for wastewater management and to determine where further data 

acquisition should be directed during Stage 2 of the Liquid Waste Management Phi.n 

(LWMP). 



I 
\ 
I 
I 
l._. 

• <,-

',' } xiii 

SYNOPSIS TABLE 

OVERVIEW OF ENVIRONMENTAL QUALITY OF LOWER MAINLAND RECEIVING 
WATERS 

Study Area 

Georgia Strait 

Queen Charlotte Channel 
(In Howe Sound) 

Outer Burrard Inlet 
(e.g. English Bay) 

False Creek 

Vancouver Harbour 
(First Narrows to 
Second Narrows) 

Second Narrows 
to Burns Point 

Apparent Environmental Condition 

Good, based on 1979 monitoring data and pre-operational 
monitoring for lona deep-sea outfalls. No reason to 
suspect recent changes. 

Fair, based on 1985-86 closures of bathing beaches. 1978-
79 monitoring data suggested large scale releases of 
mercury and copper. No new data to evaluate current 
situation. 

Fair. Fecal coliforms occasionally exceed bathing standards 
(e.g.in some areas. Subject to combined sewage discharges 
during storm events and to occasional oil spills. 

fQQr. Sediment quality exceeds Ocean Dumping Criteria. 
Sewerage improvements have resulted in water quality 
enhancement in the Western Basin. Poor water exchange 
in Eastern Basin results in continued poor water quality 
with respect to fecal coliforms and dissolved oxygen. 

fQ.Qr. Sediments from localized areas shown to be highly 
toxic during sediment bioassays. Metal and PCB 
concentrations judged to be very high in sediments from 
localized areas relative to concentrations found in other 
North American harbours. The levels of toxic substances 
such as organotins as measured in sediments and 'water in 
localized areas are of concern. Tidal flushing probably 
reduces impacts. 

Unknown. Database is very limited. Some localized 
contamination of sediments is evident. Frequent tidal 
flushing probably reduces environmental impact. 
Restrictions on consumption of bivalves from region. 
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SYNOPSIS TABLE 

OVERVIEW OF ENVIRONMENTAL QUALITY OF LOWER MAINLAND RECEIVING 
WATERS 

Study Area 

Port Moody Arm 

Serpentine River 

Nicomekl River 

Little Campbell River 

Seymour River 

Lynn Creek 

Capitano River 

Coquitlam River 

Indian Arm 

Boundary Bay 

Apparent Environmental Condition 

Fair, based on a limited 
sediment contamination 

database. Evidence of localized 
which exceeds OOCA limits. 

Occasional spills from transportation and industrial 
activities. 

Poor. Periodic low oxygen levels resulting in fish kills. 
Fecal contamination. Dissolved cadmium and copper levels 
frequently do not meet criteria. 

Poor. Low dissolved oxygen; elevated fecal coliform 
counts; ammonia, orthophosphate and copper levels in water a 
regularly exceed criteria. • 

Poor. Low oxygen resulted in fish kills as recently as 
1985. Elevated fecal' coliform counts; concentrations ofa 
orthophosphate and copper exceed criteria. • 

QQQQ.. based on limited data. Pollution sources minimal 
other than urban runoff to lower sections of the river. 

Unknown. Elevated levels of metals and nutrients due to 
landfill leachates reported prior to 1985. More recent 
monitoring data confirming effectiveness of recent remedial 
measures not available at the time of this study. 

QQru1. based on pre-1979 data. Low level ammonia releases 
from hatchery. Levels are well within existing criteria., 

Q.Qru!, upstream of gravel operation. Water quality 
decreases downstream of gravel operations due to increases 
in suspended solids which have influenced salmonid 
spawning. 

QQQ9.. with exception of periodic fecal contamination at 
Deep Cove. 

Fair, based on 1979 data. Levels of fecal 
above limits for shellfish harvesting. 
indicates exceedances of criteria and 
dissolved oxygen and copper. 

coliforms remain 
Pre-1979 data 
objectives for 
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SYNOPSIS TABLE 

OVERVIEW OF ENVIRONMENTAL QUALITY OF LOWER MAINLAND RECEIVING 
WATERS 

Study Area 

Sturgeon Bank 

Fraser River 

o Main Stem 

o Main Arm 

o Lower Main Arm 

Apparent Environmental Condition 

Fair. Approximately 10% of the bank is degraded due to 
dissolved oxygen depletion resulting from sewage outfall. 
Fish kills have been reported during summer months. 
Remainder of bank appears &Qru! based on limited data. 

Fair, due to occasional high concentrations of fecal 
coliforms and heavy metals. Upstream sources 
(anthropogenic and natural) are responsible for part of 
loadings, however importance relative to other sources is 
unknown. 

Fair, due to occasional high concentra- (Annacis) 
fecal coliforms and heavy metals. 

tions of 

Fair, due to occasional high concentrations of fecal 
coliforms and occasional depleted oxygen levels in sloughs. 

o Upper Main Arm Fair, due to presence of chlorophenols and elevated 
concentrations of metals in water (zinc and lead) and in 
sediments (cadmium). 

a Lower North Arm Fair-Poor, due to chlorophenol concentrations which on 
occasion exceed known sublethal effect levels, heavy metal 
contamination in localized areas, and suggested impacts on 
invertebrate populations. 

Brunette Drainage Basin 

o Still Creek 

a . Bl:lrnaby Lake 

o Deer Lake 

fQ.Qr, due to frequent exceedances of criteria for fecal 
coliforms, copper, lead and cadmium. 

Fair, because Still Creek flows into Burnaby Lake. 
casional exceedance of various criteria. 

Oc-

Fair-Good. Occasional exceedance of criteria for coliforms. 
copper and lead. 

., 
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SYNOPSIS TABLE 

OVERVIEW OF ENVIRONMENTAL QUALITY OF LOWER MAINLAND RECEIVING 
WATERS 

Study Area Apparent Environmental Condition 
, -----------------------------------------------------------------------------------

Brunette Drainage Basin - cont'd 

-e 

o Brunette River Fair. Occasional exceedance of criteria for coliforms, 
copper and lead. 

Pitt River QQrul, based on pre-1980 data. 
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C. Major Environmental Issues 

Fecal Contamination 

Since the adoption of the recommendations of the Rawn report in 1953, there has been 

a steady stream of improvements to control the release of fecal material into the 

waters of the Lower Mainland and to minimize the potential impacts of existing 

releases. The efforts have resulted in improvements of water quality in various 

regions. Nonetheless existing releases still have a widespread effect on water uses 

through the Lower Mainland. Figure i illustrates the areas where water uses were 

limited during 1985-86 as a result of fecal contamination. For example, Boundary Bay 

remains closed to shellfish harvesting, periodic closures of bathing beaches in English 

Bay, WEst Vancouver and Deep Cove have occurred and the Fraser River water on 

occasion will not meet regulatory requirements for irrigation use. 

e With regard to the database for fecal contamination in the Lower Mainland, there are 

two major unresolved issues of concern: the adequacy of existing test procedures to 

measure fecal pollution to ensure protection of human health; and, the inadequacy of e existing data to determine relative impact of various sources including storm water 

inputs, combined sewers, boat discharges, sewage plant discharges and agricultural 

runoff . 

. Chemical Releases 

As in any urban area, there are many sources of chemical releases in the Lower 

Mainland and these include sewage discharges, surface runoff, transportation spills, 

industrial discharges and air emissions. Pollutants in sewage discharges' and surface 

runoff have ben quantified and the effects of the releases have been debated 

extensively on a local basis. It is the opinion of this review that while efforts should e be made to reduce chemical releases from all sources, the priorities should be placed 

on chemical releases from industrial activities and from transportation related spills 

which are sources of the chemical pollutants identified to be of greatest concern in 

the Lower Mainland. The chemicals of greatest concern to the Lower Mainland are 

chlorophenols (penta and tetra), heavy metals in the vicinity of bulk loading areas, 

marinas and ship repair yards, persistent organics (PCBs, phthalate esters) and 



~( 
0 (Y 

~o 
I 

S TR A 
'/ T 

OF 
I 
I 
I 
I 

GEORGII. 

I 
/ 
/ 

:1 
:> 

~I 
0 

>/ 

I: 250,000 
J ..... _-... _-_ ... -- .. ..--. 

Figure i: Areas where water u.ere Ii. during 1985-86 because of 
fecal contaminatio.n. 

>4 
< ... .... .... 



.e 

organometallic (organotin) compounds particularly in Vancouver Harbour.' 

Figure ii provides an over view of areas within which effects have occurred or where 

there is significant potential for effects from chemical releases. Clear~cut evidence of 

the impact of chemical releases has been limited to fish kills resulting from 

chlorophenol spills and mortality of birds following oil spills. Bioassays using 

sediments from localized areas of Vancouver Harbour indicated a high degree of 

toxicity to test biota. The causes of toxicity have not been identified; however high 

concentrations of metals and PCBs were detected in the sediments. Chlorophenols have 

been detected in the waters of the Fraser River at concentrations which exceed known 

toxic effect levels to fish. Sediments of False Creek exceed criteria of the Ocean 

Dumping Control Act and dredging of the area and subsequent disposal of the dredged 

material is subject to many regulatory complexities. 

Dissolved Oxygen Depletion 

Nutrients in runoff waters from agricultural land-use activities have resulted in algal 

blooms in the Little Campbell River, the Serpentine River and the Nicomekl River. 

Die-off of the algae during the fall has resulted in the depletion of oxygen causing 

fish kills in each of the three rivers. 

fish mortalities have been observed at Sturgeon Bank in the region of the existing 

iona Island Sewage Treatment Plant outfall channel. Dissolved oxygen depletion is , 
suggested as the main cause of mortality. The proposed new outfall is designed to , 
eliminate this problem by the end of 1987. 

Concern has also been expressed for low dissolved oxygen levels in the backwater 

slough areas of the Fraser River. 

D. Adequacy of Environment Databases 

Databases for the assessment of Lower Mainland environmental quality vary 

considerably, from the intensive 1979 reports of the Fraser River Estuary Study to 

reports on site specific problems, to the B.C. Ministry of Environment monitoring 

reports (discontinued after 1978), to raw in-house data collected for a variety of 
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purposes. The wide variety of information made it difficult to provide in this report 

assessments of trends and assessments of impacts to the environment. For some· 

regions, databases were sparse and assessments of environmental quality were "ased on 

limited information. 

Efforts are underway to improve data gathering efforts in the Lower Mainland. For· 

example, the Fraser River Estuary Management Plan has been implemented to provide 

ongoing Federal-Provincial cooperation in improving environmental management of the 

Fraser River Estuary. Furthermore, programs in accordance with the recent Ministry 

of Environment water quality assessments and objectives for specific . regions, will 

enable the regular gathering of data to assure that defined overall goals for the water 

bodies are achieved. 
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Enuironmental Status 
of the 

Brunette Drainage System 
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3.8 Bruaette Dralaage Basla ,e 
Biophysical Descriptloa 

Still Creek. Burnaby Lake. Deer Lake and the Brunette River make up the Brunette 

Drainage Basin in the heart of Burnaby (Figure 3.8.1). 

Still Creek which flows for 9 km. originates in Burnaby. flows through the city of 

Vancouver and then re-enters Burnaby before entering Burnaby Lake. Still Creek has 

an average annual discharge of 0.426 'm3/s with an average monthly high of 1.02 m3/s 

in December and an average monthly low of 0.121 m3/s in July. 

Burnaby Lake is an elongated lake approximately 3 km long and 0.75 km wide. 

fed by Still Creek. by a creek from Deer Lake. and by various minor creeks. 

Cariboo Dam regulates the drain from Burnaby Lake into the Brunette River. 

It is 

The 

Deer Lake is a small rectangular-shaped lake, roughly 1 km in length by 0.5 km in 

width. 

Lake. 

It is fed by a number of small creeks and' drains via Deer Creek into BurnabYe 
The Brunette River flows from Burnaby Lake, through Burnaby and New Westminster, 

for. a distance of 7 km before emptying into the Fraser River. The average annual 

flow rate is 2.71 m3/s with an average monthly high of 5.96 m3/s in January and an 

average monthly low of 0.365 m3/s in July. 

Aquatic species found in the Brunette River include chum and coho salmon, steelhead, 

rainbow and cutthroat trout, as well as carp, bass, bullhead. lamprey, and crayfish. 

Burnaby Lake hosts coho. cutthroat and rainbow trout. carp. goldfish and bullhead. 

Rainbow trout are found in Deer Lake (Anderson. 1982). 

Usage 

Land use around the Brunette Drainage Basin is varied. Along Still Creek, land usage 

is a mixture of single family residential. commercial and industrial, transportation with 

a corridor of undeveloped land. Burnaby Lake is primarily surrounded by park and 
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recreational land, some undeveloped land and a small amount of· single family e 
residential land. Deer Lake is surrounded along half. of its shore by institutional land· 

with the remainder divided between recreational park, and low and medium density 

residential land. Deer Lake is used for public swimming. The Brunette River is 

surrounded by a mixture of parkland, undeveloped land, industrial and a very small 

amount of low density residential land. Water uses include support of aquatic life, and 

both contact and non-contact recreation. A 1972 estimate for the entire Basin 

suggested that land use was as follows: 42% residential, 31% open space and forested, 

15% commercial and institutional, 6% industrial, S% recreational and 1 % major 

transportation corridors (Hall ~ Ii., 1976). 

Enyironmental Status 

Water Quality 

There is a good database for the water quality of the Brunette Drainage Basin. e 
Sampling data appear in separate tables for Still Creek, Burnaby Lake, Deer Lake and 

the Brunette River (Tables 3.8-la to 3.8-1d). 

criteria are the following: 

Parameters in Still Creek that exceeded e 
o fecal coliforms 
o orthophosphate 
o copper 
o lead 
o cadmium 

Still Creek water quality data shows highly elevated levels of fecal coliforms, 

particularly in the Myrtle Arm (South Arm originating in Vancouver) and in the North 

Arm. These high levels are likely connected to periods of heavy rainfall w.ith large 

amounts of stormwater runoff. Levels of orthophosphate have exceeded the Canadian 

freshwater criterion at 30 ug/L and are indicative of urban runoff. Dissolved oxygen 

levels were low in 1980, but recovered to healthy levels in 1981 and 1982. Levels of 

mercury were well within the lowest known effect levels. Cadmium and lead exceeded e 
both recommended and lowest known effect levels in some of the years samples were 

taken. Copper levels exceeded the criteria every year. Stormwater runoff is one 

proven source of heavy metals to Still Creek. Figure 3.8.1 shows concentrations of 

lead which were observed in storm waters leading to Still Creek (Anderson, 1977). 

Similar profiles are obtained for cadmium and other heavy metals. 
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In Burnaby Lake. levels of diss~lved oxygen. orthophosphate and fecal coliform do not 

consistently meet established criteria. This -situation originates in Still Creek. which

feeds Burnaby Lake. Dissolved oxygen levels as low as 4.8 mg/L. a level whi~h would 

affect freshwater biota (Davis. 1978). have been measured. Fecal coliform data were 

higher in the early 1980·s. but lower in 1984. - when 24% of results exceeded 200 
: t' 

MPN/IOO mL. In_ 1985. only 8% of. results exceeded 200 MPN/IOO mL. Burnaby Lake 

water quality data- showed low levels of chloride. mercury and cadmium. Detection 

limits for copper and lead were so high when samples were analyzed. that. it was not 

possible to determine if concentrations were below the criteria levels. 

Deer Lake- has been sampled extensively by the Burnaby Health Department since 1981. 

Generally, this - small lake appears to be healthy. Un-ionized ammonia levels were very 

low. Fecal coliform levels were also very low, with only 5% of samples exceeding 200 

MPN/IOO mL in 1984, and 6% in 1985. Orthophosphate levels exceeded the criteria only 

once between 1981 and 1985. The Corporation of Burnaby has- recently hired an e engineering . firm to provide a preliminary design for the construction of a nutrient 

settlement pond and macrophyte treatment system on the west side of Deer Lake. The 

construction phase is proposed to start in early 1987. 

Elevated -levels of copper and lead were observed in the Brunette River, exceeding 

recommended and lowest known effect levels. Figure 3.8.1 shows that stormwaters to 

the Brunette River are highly contaminated with heavy metals (Anderson, 1982). Some 

reduced levels of dissolved oxygen were reported, although the minimum level measured 

still exceeds the lowest known effect level. Fecal coliform levels are periodically high. 

In 1984, 33% of results exceeded 200 MPN/I00 mL, while in 1985, 15% of the results 

exceeded this level. 

Sediment Quality 

Limited sediment quality data were found for the Brunette Drainage Basin; much of it 

dates back to 1973-74 (Table 3.8-2). Data included measurements of copper, lead, 

mercury, cadmium. phosphorus. and PCBs. ODCA criteria are available only for 

mercury and cadmium. Mercury was consistently found to be well within the ODCA 

criteria. while the one study on cadmium showed that maximum levels exceeded the 

criteria by a factor of 2. Levels of copper and lead vary greatly. and are consistent 



246 

with inputs from urban and industrial sources. Recent levels of PCBs~ i.e., 40 ug/kg in. e 
1983 (Lawson ~ 11., 1985) are much reduced over previous levels i.e., 780 ug/kg in 

1974 (Garrett ~ Bl., 1980). Phosphorus levels are much higher than normal background 

levels. 

Biota Qualitv 

Only one study was found which involved any biological monitoring (Table 3.8-3). 

Elevated concentrations of copper and lead were measured in tissues of oligochaete 

. worms (Bindra ~ iI., 1977). However, sampling and analytical procedures for 

oligochaetes are subject to considerable variation due to direct sediment contamination, 

and other factors. 

Special Situations - Issues 

As a result of the existing database, the following environmental conditions exist 

the Brunette Drainage Basin: 

in e 

o Still Creek is ranked as "poor" because of fecal coliform, copper, lead and e 
cadmium concentrations. 

o Burnaby Lake is ranked "fair" because of excessive coliform levels which occur on 

occasion (i.e. 8% of the time above recreational criteria during 1985). The water 

quality is influenced by Still Creek. 

o Deer Lake is ranked as "fair-good", also because of occasional exceedance of 

coliform standards. 

o Brunette River is ranked as "fair" because of exceedance of criteria for fecal 

contamination, copper and lead. 

Stormwater runoff from industrial and commercial areas of the drainage basin have 

been shown to be "major sources of trace metals most often considered toxic to 

aquatic organisms" (Anderson, 1982). Figure 3.8.2 illustrates the toxicity of 

stormwaters from various areas of the basin (Anderson, 1982). 

e 
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Other potential sources of contaminants include industrial spills. In' June of 1985. a 

spill of chlorophenol resulted in a large fish kilh on the Brunette River. The River has e 
since flushed itself out; indications are that there are no permanent long' tetm effects 

(EPS. 1985). 

In addition to urban runoff. the poor water quality of Still Creek is also largely due to 

suspected c'ross connections between· storm and sanitary sewers (Hall and Ferguson, 

1979). The City of Vancouver'has an ongoing program to mitigate this problem. 

Data Gaps and Recommendations 

The water quality database. prior to 1982. for the Brunette Drainage Basin is goo(;1. 

Deer Lake. in particular, has been sampled routinely. It is recommended that 

monitoring be continued on Burnaby Lake. Still Creek and the Brunette River as they 

are subject to changes in wat.er quality due to continued development i.n the 

surrounding land. 

A detailed baseline data collection on the Brunette River drainage network was 

proposed in 1986 by Burnaby Health Department staff and Consultant. The study areae 

would consist of thirty water/sediment quality stations. Samples would be analyzed for 

various chemical and biological parameters such as general water quality. 

inorganic/organic nutrients. heavy metals and biota. The second sampling period was 

proposed to be conducted in December 1986 (Burnaby Health Department. 1986). 
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TAIlI.E 3.8-1n. IVATllIt QUAI.ITY CONDITIONS COMPAllEO TO IIS'I'ABI,ISIIRD CRI'I"IlJUA 

AI'en: Brunelle Drninnge Unsin 

Parameter Period Pl'imary Range of Values 
Reference(s) Reported 

(A) 

Chloride 1982 WMII Files 12.8-19.5 mglJ. 

1981 WMrl' Files 2.7-21.6 mg/L . 
1980 IVMII Files 16.3-20.4mg/L 

Phosplu,lc '. 1982 IYJIIO Filcs 11-40 ugIT. 
-OI'lho 1981 WMll Files 5-28 IIglf. 

1980 WMB Files 29-31 ug/l, 

Fccal 1985 GVRD, <20-170,000 MPN/IOO ml 
Culiromls UllI'naby lIenlth 

1984 . D.U1·I18by Hellllh <200-240,000 MPN/JIJO mj 

1980-82 WlIlII Files 611- 92(HI MPN 1100 011 

Copper 1981 IYMB l'i1cs 9- 30 II!\, II. 

1980 WMII I'iles 10-22 IIg/I. 

Lead 1981 WMB Flies 7- 95 IIglr, 

1980 WMB Files 8-9 uglI, 

Mercury 1981 WMB Files <0.05-0.06 ug/L 

1980 IYMII Files 0.07-0.0~ ug/L 

Cadmium 1981 GOl'rett et nl., <0.5-0.5 ug/J, 
1985 

1980 " " <0.5-1.6 IIglL 

Chlorophenols No c1l1ta 

"ClJs No until 

II. F.llyirolllllemlul PI'oleetion Agency, HI8H. 1984, 
h. Griterion divided by worst eIlS(! I'cl)ol·teu Vllill(' , 1'lIelm's h,s!> Ihnll 

indic'llte IIIlII Ihe el'ilCl'jon hilS hn"l; exc"ctl('(I, 
c. IIn:dlh IlIItl IVelfllre Cllnll<in, 1!17H. 
d. lkKcu tUHllVolf, 196:1. 
c, InlL'l'fltlliolllll Joinl Commission. 1977, 
f. Swain lind lIolms, 1965. B.C, Wlllcr Quulily OhjlleLivns. er·ilcl'i ..... 

fol' chlorophcnols is the SUIll or l1'i-, lell'll-, und pell Inehlm'ol'ilcll'>!; 
e,-jlndon fol' PCBs is lhe swn of AI'oclor's 1242. 1254 IIlId 12Gff. 

',ocat iOIl: Still Creek 

EPA a Callodilln Lowest Known . Safety Factors
b 

Criteria Criteria EfCccl I.evel 

(D) (G) (D) n/A CIA D/A 

NA NA 

30 IIglI.
e 0,75 

1.1 

0:97 

-..;:. 
2001{ of:" 

.G. 5 u~lI. 
c· 5 u{{/t. . 2.4I1gll.e 0.22 0.17 11.08 

0.30 0.23 0,11 

1. 3 ug/I. 
e 

25 ug/l, , 30 ug/Le 0.001 0,26 0.32 

0.14 2.8 3.3 

0.~12 ug/L 0.2 ug/Le ' e 0.9ug/L 0.2 3.3 15 

0.13 2.2 10 

. 0.66 ug II, 0.2 ug/"e luglI,e, 1.3 0.4 2 

0.4 0.13 .0.63 

P,', Mini,,"'y of En v h·ounlP.1I I , 1975, 'Critcl'iofl for walel' eontncl reclrtlulioll 
i!> 2011 MPN I HIO ml l'Ulll1illff p,'comcHt'ic IlH'IIO un II miniJlJum of 5 smnplca 
ill /I ;1tI ""V p"I'i"cI, 

'h, Millillllll\l slIl{l{'$lml vallI<! for I','olnc:linll .. r fish (Ullvi". I!J7fr.). 
i. Nol "1I1"lIlul",1, SiJU:1l Ihe, ,;nf"'y 1'('111[1011<;1111' is Ihe ,'ever"l! uC Ihul 1'''1' 

Ihe olltm' pUI'lImnl'C1's, Surely mny h., e-.[hnalnu hy I'ellltillif fhe 
)'<,pol'tnd vnlue 10 the erUnt'in. 

\, 

N 
~ 
1.0 



TAIH.R 3.R-ln (COli'. J 

Parameter 

Uissolvcd 
Oxygen 

Period 

1982 

1981 

1980 

Primary 
Referenee(s) 

WMD Filcs 

WM" Files 

IVMB Files 

II, 1\11 vil'U'linCIII III I'l'ulnclioll Agm",y. 1980, 1084. 

Range of Values 
Reporled 

(A) 

10.0-ILI) mgll. 

8.0-10.0 mg/L 

5, 6- 7 • 2 mg II. 

1>. C"itcl'lolI divided by worsl cn!IC I'f!I,orled VllltW, FnclOJ'" IC"II Ihllo 
ill,!ieule Ihlll Ihe critcrion hils hc,," cxcecd .. cI, 

c, lIellllh nnd Wclfllre Cllnoeln. 107R. 
e1. McKee lind \Yolr. 196:1. 
c. 'olcI'II111ionlli Joinl Commissioll, 11177. 
f. SWllill und 1I0h1ls, 1985. II,C. WlIlcr QUllilly OhjcclIvc". Cl'ilnl'ioll 

fnl' chloo'ophclIII'S is lhe sum of I "i-. Icll'u-, lind IlI'IIInchl ... ·.,phl!lIol, 
crit!!"iu" for PCBs is Ihe sum of AI'oclol's 1242, 1254 IIIId 12(iO. 

~. 

h. 
i. 

Canodloll 
Cl'llerlo 

(C) 

Lowesl Known 
Effect I.evel 

(0)" 

9,0 'rnglr.h 

Safety .Faetors
b 

n/A CIA I>lA 

Sec lIolc "I" 

Millisll'y of Hnvh'OIl1l1clIl. 1075. Crllcl'i,," fOI' wolcr 'collloci I'ccrclltlnn 
is 2011 AWN·' HilI ml runninl! Itcomell'ie menn Oil a minimum of 5 slImp'c9 
ill a 111 dllv PPI"ifUI. 
flJi~~illll~II' ,;U({1{,,,.(,,d YIIIl,e fOI' pl'ol,!"li" .. of fish C Ollvis. 1975 t. 
Nol 1~,.II·lIlalf'd. ~ille(! 111I~ sllf(~ty 1·(~luli(l .. ~I,ip is the rCV(~I'!'\~~ of Ihul [,u' 
II .. , "HuH' p"I·lIm"",,'''' Snfcly IIIny hn c"limuled hy I'Clllliort Ihe 
l'ppol'1t!d vuluf! 10 .he CI'i'cH"in. 
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1 -TAIlJ.E 3,8-lb, WATlm QUAI.ITY CONDITIONS COMI'AIIEU TO liSTAIII.nmlm CRITIiIUA 

AI'cn: Brunelle Droinage Basin. 

Parameter 

Chluridc 

Phosphnlc 
-OI'lho 

Fecal 
Colir"I'ms 

Period 

1980-82 

1980-82 

I !l85 

1984 

1!l80-82 

COI'I)C I' 1980- 8 2 

I.elld 1980-82 

Mel'elll'y 1980-82 

Cndmium 1980/81 

Chlol'ophC!IIol!l No dnto 

PC lis No datn 

l)isfiOlvcd 
Oxygell 

19110-82 

Primary 
RcCerence(s) 

WMB I'lics 

IYMII Files 

OUl'lluby lIenlth 

BUl'nnby IIcnlth 

IVI\\II 1'lIos 

WMU Filcs 

\YI\III l'iles 

WMB Filcs 

Garrell et 01. , 
1985 

WI\IIJ Flies 

Rnngo oC Vollies 
Repol'ted 

(A) 

7,7-30 mgll. 

5-48 ug/L 

<20-700 MI'N /I 00 ml 

<20-24,000 MPN/lIIO ml 

50- >24,000 MPN 1100 ml 

<10ugH. 

<100 uglI. 

<O,05-0,12I1gll. 

<O,5I1gll. 

4,8-16,1 mgll. 

n, . Ellvil""l11clllnl l'l'olectioll AgmlllY. \!180. I!IR4, 
h, Cl'ilel'ioll divided by WlII'st ;'""c I'cl'ortcd vllluc, Fllc\c)!'" Ic'"s I hlln I 

il1lli<:lIle Ih:1\ Ihc crilCl'lnn hns he!!ll cxecf!d.·d, 
e, 1I.,,,lIh lind IYclfllrc Cnlllldn, 1!l711, 
d. McKce nlld Wolf, 1003, 
e. III"H'nnll""111 Juinl COlllllli"silln, 1!l77. 
f. ~hvllin lind 1I011lls. 1!l85. II,C. IVulel' Qlllllily Ohjeeliv(!!';. Cl'ilcl'ion 

for chlol"f'[lhcnols is lhe sum or 11'1-, lelrll-, IIn.1 Ill!nlnchlol'ophcnol, 
cl'itel'ioll (01' PClls is Ihe SUIII o( Al'oclol's 1242, 1254 nlld 12r.0. 

r.ocntlon: OUl'llnby I.oke 

EPA 
CriteriJi 

Canadlnn 
Criteria 

Lowest Known 
Bffect Level 

SaCety FactOl'sb 

(D) (C) (D) RIA CIA D/A 

N/A N/A 

0,63 

" .. 
6,5 ugll. 5 IIg IL e 

• c 
2,411gll. ~O,65 '0,5 >0,24 

I. 3 ug/L 25 ug/l.e 30 ugll.
e :-0,013. 0,024 -O,OlO 

0,012 uK II. 0,2 ug/LC e 0,9 ug/l. 0,1 1.7 7,5 

O,G6 ug/L 0,2 ugll.c I ugll.c 
'I. 3 '>0,4 >2 

9,0 mgll. 9,0 mgll.h Sce m,tc "I" 

,~, Mini>;II'Y uf En vil'onmcnl. 1975, C l'i!cl'ion (0\' Wilier conln'" l'ccl'cnllon 
is 2011 AWN 1100 ml I'unning ffcOillelrie mcnn nil n minimum IIr 5 "",111,11'" 
ill " :111 'I:oy ",'ri .. ". 

II, ~·~ill~"IIII.I! ""I{I{"sl .... vIIIII" CUI' 1II'III.,,,llnll of fil," (Ilnvis, 197!». 
i. Nol "HIt'ulnltoil. ~1I1t!,. I lit' ~nrely l'f!11I1 illllshilt is 'he reverse of I hnt for 

.",,' .. I hl'l' 1'''1'''111'''''1'>;. lill ("Iy nllly be "sl illlnl,," by ,'cillting 1 ho 
1"·pol"I!11 value tn thn t!I'ilCI'iu. 

":,.,'.~. ," 

t-.) 
Vi -
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TAIII." 3.8- II!. IYATlm QIJAI.ITY C:ONI1ITJONS COMPAIWII TO I'STAIII.ISlllm CltlTlmlA 
, 

A 1"('11: 1I1'lIIlclte nl'ainage lIaliin 

Parameler Period Primnry nange of Values 
neference(s) Reported 

(A) 

Chlol'iue 1973- 82 Swain ., t101ms. 7.4-32.6 mgll. 
1985 

rholll'hule 1973-82 Swain , 1I011lls. 5-18 \II{ II. 
-O"lho 1!l85 

F.~c,,1 1985 1IU1'IIl1hy lIeallh <20- 24. 000 ~lI)N 11110 ml 
e,,1 i CIlI'IIIR 198,1 BlIl'lllIhy lIeRlth <20·-9.200 MPN /10111111 

1!l73"82 SWllin , 1I01mR. 50-5.400 MPN 1100 JIll 
1985 

COllller 1973-82 SWllin .. lIolms. 1- 30 uff/r. 
1!l85 

I.end 1973-82 Swnin .. Holms. 1-35 ug/l. 
1985 

MIll'cury 1974 Gorl'elt et 01 •• <0.05 uffll. 
1980 

1973-82 S\Yllln .. 1I01ms. <0.05-0.09 ultll. 
1985 

Chlol·opllell .. ls No data 

I'ClIs No data 

UiRsuivc<\ 1973-82 Swain' 1I01ms. G. G-14. 2 mg/l. 
OxygclI 1985 

II, ElIvi,'ollmclllul Proleclioll Agcllcv. 1980. 19£14, 
h. CI'ilel'i,," lIiviolcd by worst cnse l'c(><'I'led Vlllu." 1'""IIII's IIl"R Ihllll 

illcJl<!ulc Ihnl Ihe crilcl'ion hns h"ell cxo:"cuml. 
e. 11<,,,lIh 1111,1 WelCu,'c CUlln"". 1!17R. 
II, 1\10'1'''0 '"1.1 \VuIC. l!lfi3, . 
c. 11I1<"'lIlIlillllll,'"ilil Commissiclll. 1!l77. 
r. Swuin ,,",1 II"IIIIR, I !1ft!;. II.C. IVIller Qlllllilv Ohi""'iv,," •. Cl'ilcll'illil 

CIlI' chlOl'ol'holiols is Ihe SUIll IIC 1.-1 -. lel,'n-', ,",d 1I,,"III"',lu""l'lIolul: 
cl'ilcriulI CII" I'Clls is Ihe S\IIII oC AI'OClo,'s 1242, 125'\lIIlcl 1261). 

I.ocalioll: II runelle River 

EPA a Canauian Lowesl Known Safely Factorsb 

Crlterln Criteria EfCect Level 

CD) (C) (D) B/A CIA DIA 

N/A N/A 

:lOlIg/l.e 1.7 

21J1lP: 

6.5 ugll. 5 1I1t1l.c 2.4 IIg/J.e 
0~22 0.17 0.08 

1. 3 ugll. 25 uglJ.e 30 ug/Le 0.04 0.71" .::'0.811/ . 

0.012 ug/l. 0.2 uglJ.e 0.9 ug/I.e >0.24 :>4 :>18 

0.13 2.2 10 

9.0mgll. 9.0mg/r. h See 1I01e' .: ... 

ft. Minisll'Y"C I;nvironmenl. 1!175. CI'ilerion Cor wnter conlnct rpcrcnlion 
is ZtlO MPN II (10 ml running Iteomet "ic II,,!nn on· 1\ minimum or 5 RllllljllcH 
ill ,. :111 clnv ., ... ,;.,,1. 

It. Mi"ill""" slll{w,slmi vuhm rur prolnc:li"" IIC Osh (lIIIVis, 19751. 
i. N"j o'al"ul"Io"I, sillen III., "urely ,·"It.li"""lIi"j" the l'cvm'K" he 1111,1' rIll' 

lit .. "II",,' I'"I"IIII"""'H. Surl'ly III11Y I", .!slillllltC!lI hy I'clutlng rim 
I'PIUtl''''d vIIIII(, lu 1 hC'! (:I'itcl'h,. 

" 

'" 
~. 

N 
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e ·--·-e 
'rABI.V. 3.8-ld. WATER QUAI.ITV CONDITIONS COMPAHEU '1'0 ESTAEH.ISlmD CRITERIA 

Al'en: Brunette Drainnge Basin 

Pornmeter 

Chloride 

Phosphote 
-Ortho 

Ammonln 

Period 

No dolo 

1985 

1983 

1981 

1985 

1983 

1981 

Primory 
Reference(s) 

n lIl'noby Health 

BUl'nnby Health 

lIurnnby Henlth 

nUl'nnhy lIenlth 

nurnoby lIeolth 

Ilurnnby l1enlth 

Ronge of Vnlues 
Repol'led 

(A) 

4-19 ugll. 

9-59 ug/L 

9-25 ugll. 

O,005-0.033mgll. 
(0.0002 mg II. mox. 

un-ionized) 

0.007-0.064 mg/L 
(0.00024 mglL mox. 

un-Ionized) 

0.011-0,110 mgll. 
(0,00065 mgll. mnx. 

un- ionized) 

FeeDI 
Collfol'm 

1985 

1984 

Burnaby Heolth < 20- 9,200 MPN I I 00 ml 

Burnnby l1ealth <20-11,000 MPN 1100 ml 

Copper 

(.end 

Mel'Cury 

Cndmlum 

Chlol'Ophenols 

pcns 

Dissolved 
Oxygen 

No data 

No dntn 

No dota 

No dnto 

No dotu 

No dntn 

No dntn 

n. Environmental Protection Agency, 1980, 1984. 
b. C"ilerion divided by worst ense reported value, Factors less thnn I 

indiente that the criterion hns been exceeded. 
c. lIeolth aud Welfare Cnnada, 1978. 
d. IIIcKee and Wolf, 1963. 
e. International Joint Commission, 1(177. 
r. SWllin nnd 110lms, 1985. B.C. lYoter Quality Objectives. Cl'iterion 

fOl' chlorophenols Is the sum of ll"i-, telra-, and pentachlorophenol; 
criterion for PCBs is the sum of Aroclol·s 1242, 1254 onll 1260. 

EPA 0 
Criteria 

(B) 

g. 

h. 
I. 

Cnnndinn 
Cl'lterlo 

(C) 

: e 
30 ug/L 

0~02 mgll.e 

lin-Ionized 

Locntlon: Deer I.oke 

Lowest Known 
EfCeet I.evel 

Safety Foetorsb 

(D) 

0,07 mgll.e 

un-Ionized 

BIA CIA 

1.6 

0.51 

1.2 

100 

83 

30 

D/A 

350 

292 

108 

IIIlnlsh}' o( Environment, 1975, Criterion (or water contact recreation 
is 200 l\lPN 1100 ml running geometric mean on a minimum of 5 samples 
ill a 30 <lay period. 
Millillllllll sllgg"~lt!d vullie fill' prol""lion of fish fUIIVis, 1!l75). 
NOI·~;i·lcululed, since the safety relationship is the reverse o( Ihot for 
Ihe othel' pal·ometers. Sofely may be eslimated by reluting the 
reJlorted value to the criteria. 

N 
U\ 
~ 



TABr.E 3,8-2, SEDIMHN'j' qIJAI.ITY CUNIIITIONS COMl'Aillifl TO IlSTAIJI.JSlllm CllITmllA 

AI'ell: IlI'unetlc Drninage Hosln 

Porometer 

(opper 

Lend 

~l'~cu~y 

Cll<kniun 

Ollo~ol'hcnols 

PCll" 

Period 

1982-83 

1973-74 

1982-83 

1973-74 

1982-lJ3 
1976 

1973-74 

197.1-74 

No dRta 

1982-83 
1974 

Primary 
Reference(s) 

lawson et 01., 1985 

IL,ll et aI., 1976 

Inwson et III., 11)85 

IL'I1l et 01., 1976 

lowson et lit., 1985 
rJl~ret't et Ill., 1980 

IL'Ill et al., 1976 

r~rrett el oJ., 1985 

Inwson et 01., 1<)8S 

rJl~rett et nl., 1980 

Range Qf Vnlues 
(dry wt values) 

Reported 

(AI 

32-128 uYf!. 
12.i~.177 ug/g 

11.9-300 l~~ 

24-840 uli-h 

<25 ug/"g 
9-101 l~kg 
11-101 lIg/kg 

NIH .20 u!U1!. 

<20-40 ug/kg 

<10-780 ullik)l, 

Canadlnn 
Criteria 

(8) 

'1> 
0.75 uglg 

l.aeollon: SIIII Creek. lIurnnhy f.nk", 
lind IJrunetle HiveI' 

----_._-------

. >:l) 

.' 7.4 
7.4 

0.5 

B/A 

' .... 

" 

n. Critel"ion divide .... by worst case I'eportcd vulue. Factol's less tha" 
1 indicate Ihal Ihe criterion hilS hcell clCceede.1. 

h. O.:e:lIl n"lIlpin!r CIlIlII'ol Acl, 1!l75. 

d. SWIIln nnd lIolms, 1985, B.C. \Ynlel' quality objectives . .criterion 
is t he sum of AI'oclul' 12~2, 125<1, 1111.1 J 2flO presellt· in lIurfnce 
s(·,lilllelll. 

c. SlVain alld lIollllS, 1!l85. II.C. lV,itcl' QUlllilv Ohjl!l:livcs. CI'it"I'iIlO1 
is the Stllli or Iri-. 'tell'n-, nnrt ill'lItaciliol'''l'llI!lI()1 1"'CS"lIt ill 
s .. rfacu st!dimcnl. 

"-. 



TAULE 3,8-3, I,EVEJ.S OF CONTAMINANTS IN lIJ(ll.f)(~ICA(, TISSUI(S 
COMI'AHEU '1'0 ES'I'AII(,ISIWD CIlITIWIA 

AI'eu: Brullelle Dl'uinnge Dnsin 

Parameter Period Primary 
Re Cerence (5) 

Range of Values 
(ug/wel g 

cxcept as noted) 

(A) 

Coppcr 1977 Ilinurn el nl" 1977 Worms, whole: 10,1-733 

Lcud 1977 

ug/I{~:y'wl 
0,5-36.7 
Uf{ /1': weI wI 

Blndrn et nl., 1977 Worms, whole: 147-1230 
urr IIJ ~rY wI 
7,4-61.5 
Uff/g weI wt 

Mel'Cliry No dlltll 

C",llI1iulII Nil <1l1tn 

Chlol'u- No (Inlll phcllols 

I'Clls 

a. 
b. 

c. 

d. 

No dlltn 

Iteolth and Welfare Cnnadn, 1978, 
Cl'itel'iun divided by WOI'st CRse reported vnlue. Fnclors less thon 
1 indicate that the criterion hns been exceeded, 
Where the criterion is weight dependent, it is cnlculnted COl' a 
70 k!r pCI'son. The WOI'st ense reiJOl'ted value is used. 
World Ite[llth Ol'~niz[ltiull, 1979. 

Conouion 
liealth , Wclful'e 

Guideline"n 
(ng/wel g) 

(D) 

Olher 
Guidelines, 
Ohjeetlves 

(C) 

0.5 mg/leg body 
wcir.hl/unyd 

'I'nlernble Inlake, 
II<lulls,3mgl 
lVeekd 

Locution: SI ill Cl'cek, nUJ'IIuhy (,nke, 
IInu Ih~unette Rivel' 

Safely Fnelorb 

DIA CIA 

Consumption 
Requlreu to 

Exeeeu C rlterlac 

e. SWllin and lIolms, 1985, D,C, Water Qunlity Objectives, CriterIon Is 
the sum of lI'i-, tetl'o-, and pelltachlul'ophenol prcscnt III £Ish 
musclc. 

r. RlVain lind Itolms, 1985. D,C. Watel' Quality Objectives. CrJlel'lolI 18 
!he SUIII of Al'oclol' 1242, 1254 alld 1260 pI'esent in fish musc"!, 

g. MeNeely et Ill., 1979, (C:lIllldilln Wotel' Quality CritedR' 

'" .... \ 

N 
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3.9 Pitt River 

Biophysical Description 

The Pitt River is one of a series of tributaries of the Fraser River which drain the 
- " 

"" ,", narrow valleys that penetrate the mountains bordering the north side of., the Fraser 

Valley. Its length incorporates Pitt Lake, and it drains a total area of 515 km2. With 

an annual mean discha:~ge ,of S4 m3/s, its 'flows range from a high of about 115 m3/s in 

July to a low of about 14 m3/s in March. The confluence with the Fraser River is 

about 12 km upstream from New Westminster, where the Fraser bifurcates into its two 

main Arms, and forms the boundary bE;tween the City of Port Coquitlam and the 

District of Pitt Meadows. The lower end of Pitt Lake is about 19 km upstream of the 

mouth of the Pitt River. 

Georgia Strait tides affect the Fraser River, and their influences are felt in Pitt Lake. 

Times of high and low water are typically 1 to 2 hours after those in Georgia Strait,_ 

and the tidal range in the Lake is about 1 m. An interesting effect of the flood tides, 

which can cause flow reversals with currents of up to 1 kn at the lower end of Pitt Ae Lake, is that sediment-bearing Fraser River waters often flow into the Lake. 

"riegative" delta has formed at the southern end of the Lake which extends for 6 km 

and is advancing at about 1.28 m each year (Thomson, 1981). 

Usage 

The uplands around the lower reaches of the Pitt River are used primarily for 

agriculture, with some residential and park lands. The uplands around the upper 

reaches and around Pitt Lake are generally undeveloped, with some of the foreshore of 

the Lake being utilized for vacation cottages, and with some logging activity in the 

uplands. Extensive areas of the Lake and lower River are used for log storage. 

Overview Assessments 

No overview assessments of the Pitt River were found in the literature. Data about 

the environmental quality of the river is generally limited to that of the MOE. 
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Environmental Status 

Annual monitoring programs conducted by the Waste Management Branch of the B.C. 

Ministry of Environment have provided the only water quality data for the Pitt River. 

The program was discontinued in 1979. The authors c0\11d find no recent data on 

water quality, virtually no data on contaminants in aquatic animal tissues, and 

absolutely no information on sediment quality. 

Water Quality 

Water quality conditions in the River, at least before 1980, were good (Table 3.9-1). 

Nutrient values (orthophosphate) were low. Copper concentrations in excess of criteria 

levels were obtained but this probably represented natural variability in background 

levels. Dissolved oxygen was high at all times. No data were found on the 

concentrations of organic contaminants in water. It is likely. that water quality e conditions have not changed since the last sampling period. 

, 

I 

I-

Sediment Quality 

There are no sediment quality data available (Table 3.9-2). 

Biota Quality 

Qnly one recent study provides data on contamination in biological tissues. PCB levels 

were found to be low in fish taken from a site on the lower Pitt River which was 

judged to be "upstream" of industrial influences (Table 3.9-3) (Chapman, 1980). 

Data Gaps and Recommendations 

The lack of recent information of water and sediment quality, and tissue contamination 

suggests that the area has been given a low priority vis a vis environmental concerns. 

Some routine monitoring should be carried out to assess present conditions. 



TABLE 3.9-1. \yATIUl qUAl,lTY CONOITIONS COMI'AI!I!IJ TO I(STAIII,ISllIm C:RITEIIIA 

AI'ell: Pill River 

Parllmeler Period Primary Range of Valucs 
ReCcl'ence(s) Reportcd 

(A) 

(llloddc 1972-79 S will II & 1101mB. 1985 0.&-1,.2 lUg/I. 

[hosphnte 1972-79 SWllin • Holms. 1985 <3-14 1Ig/1. 
-oo:lho 

f'p.cn I 1973-79 SWllIn • 1I011lls. 1985 U-'\400 ~1J'N/1CUIII 
Col j forms 

Coppcr 1972-79 SWllln & 11011118. 1985 <1-13 ug/1. 

l.e;.o 1972-7R Swnln & 1I011lls. 1965 <1-9 ug/I. 

~lercury 1974 SWllIn • 1I01ms. 1985 <0.05 ug/L 

CaOnhm 1978-79 Garrett et aI., 1'85 <0. 50 lig/l. 
1975 Garrett et al., 0.70 ug/l. 

1985 

OlloroliK.'Ilol s He d. .. ta 

I,(,Jls No data 

llissolved 1972-74 SWllln '" 1101 illS , 1985 9-14.5 mg/1. 
~l 87 .J'(" 115.4'% snt. 

n. EnvlronUl"nllll I'rolcclion Arrcllcy .• 1!l80, 1984. 
h. Crilcriun dividcd by worsl clI"'e rcpol'lcd vaillc. I'lIcl ... ·!! h",>; limn I 

IIlIlIclIl" I hal I hc crilcl'ion hn'" I .... "" cxctwth·d. 
c. IIcallh lind 11('lfm'e Cllnnda. 1!l78, 
tl. Ald\cc ,".tI \Voir. 100:1. 
... 11I1l·.'nnlioll,,1 Joinl Cnmmissioll. IlI77. 
r. SWlli .. 111111 lIullll". 1985. II.C, lVull,r quulily Ohit!etiv"s, Cdlt"'io" 

rOI' chlul"t'phc"ols is Ihe slim of trl-. lell'u-, Ulld pcnluchIOl·ul'hcllol; 
cril,,";oll ror reus is thc "'"111 or Aroclol's 1242.1254 nlltl 12r.O. 

EPA Cnnadlan Lowesl Known Safety Factorsb 

Criteriaa Criteria Effcct Level 

(8) (C) (D) BIA CIA -' D/A 

N/A N/A 

.101lg/Le 2.14 .~ . 

2!dl- "",' 

..•. 

6.5 ug/J. 'i Ilg/l.
e . - -e 

2.4 ug/I. 0.50 0.3,8 0.18 

1.3 ugiL 25 ug/l.e JO ug/I.e - 0.14 2.78 • ~.33 _ 
" 

"' 
-'-

0.012 ug/l. 
- e 

0.9 uglL
c >4 >18 0.20 ug/I. <. ~ ....... 

, , ~ ':. '" 1'/ 
:".i::" ~ .. 

0.60 1Ig11. 0.2 ug/Le 1.0 ltg/I.e > 0.94 > 0.-29 >1'.43 

';. 

9.0mj!:/I. 9.0mg/l,h Sec nolc "I" 

g. Minisll'Y or Environment. 1975. CI·lIel·lon rur walcr COllllICt I'eel'cnlinn 
is 200 MPN 1100 101 rUllnlnF, gcoIIICII'i" ml'lIn on R Illinimum of r. 8111111'IeR 
in II :10 Ilnv ,,"rl ... l. 

h. Mi .. illllllll Sllg""sll~d vIIIIIC fUI' pl'ole"liulI or fish (lI(1vis. 1975), 
N';,I "';11'111111"11. siru'" I III! sui"Hly .... llIlillll~hlll i~ Ilu' rf·vl'r,...· ul" Illnl fur' 
II,., .. lh"I' I'III'IlIn"I"I''', Snrely mny h" ('slilll"letl hy rellliing Ihe 
l'I~I)(ll'lt~(1 vlliun In IIII~ (!."itr.I'in. 

" 

~ .. 

',:f' 

-: 
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AI'en: Pit t Itivel' 

Parameter Period 

TADLE 3.9-2. RP.DIMENT QUALITY CONOITIONS COMI'AIIIW TO liS'fAIlLISIIEO CRI'I'EHIA 

Primary 
Reference(s) 

Range oC Vnlues 
(dry wt volues) 

Reported 

(Al 

Canadian 
Criteria 

(D) 

... - 1 • 
SoCety FactorsR 

RIA 

-==================================" 

No pllI'l incnl IIntn 

D, Cl'iterion divided by WOI'st elise reported vulue, Fnctors less Ihlln 
1 indicate Ihnl the criterion hns heclI cxceeded, 

ll, Ocelln Oumping Control Act. 1975, 
c, Swnin llnd lIolms. 1985, U,C, Water QU:llity Objcctives, CI'i!el'ion 

is thc sum of tri-. tetrn-. nnd I'clltnchlol'OphcnlJl 1)I'escnt in 
sUl'Cace sed imon t , 

d, Swain nncl 11011115, IU8:;, 11, C, IYolel' qunlily ohjectives, Crltel'lon 
is the sum of Al'oclOl' 1242. 125~, 111111 1260 pl'escnt ill suduce 
s(!dilllf'lIl. 

---I 

~ -



TAlH," 3.U 3. LEVEI.S OF CONTM1!NANT~ IN IIIOLOtllCAt. 'I'ISSIlES 
COMI'AHEU TO ES'fABr.ISIIEIl CIlITEIIIA 

AI'CII: Pill Hivcl' 

Parameter Period 

Cnp(let· 

I.cnd 

Mr.I'CIII'y 

Cndlllium 

<:11101'0-
phcllols 

I'ClIs 

No dntn 

No dntll 

No clntn 

No dlltll 

No dntn 

IU80 

Primary 
Re Cerence (5) 

Chnpmall ct nl., 
1980 

lIeallh nnd Welfure CUllodo, 1!178. 

Range of Values 
Cug/wet g 

except 85 noted) 

Fish, epnx. 
musclc 
(compositcs) : 

(A) 

0, 03~' O. 23 

o. 
lJ. Criterion divided by 1Y0rst cnse rcpol'tcd vnluc. Fnctol's Icss Ihnn 

1 indicllic thnt Ihe cdlCt'lon hilS lJcen excceded, 
c. 

d. 

Where the critcrion is weight dependnnt, iI is cnlculated for a 
70 k~ (lcl·son. The worst case "l'cpol'ted vnlue is usect, 
World lIeulth Organizatiun. 1!179. 

Canatlilill 
lIealth .. Welrar\! 

Guldclincsa 

(ug/wet g) 

(U) 

Other 
Gultlelines, 
Objectives 

(C) 

0.5 IIg/g wei IYIC 

Sarcty Factorb 

B/A CIA 

2.17 

Consumption 
Requlr~d to c 

Excced Criteria 

e. SlYuin nlld lIolms, 1!185, B.C. Wlltet' Qunlity Objectives. Criterion Is 
Ihe Silln of tri-, telt'a-, an~ pellinchlot;ophenol preselll in fish 
musl~lc . 

f. Swain nnd lIuillls. 1985, D.C. WaleI' Qunlily Objeclives_ Criterion is 
thc sum of AI'oclor 1~42, 1254 and 1260 present in fish muscle. 

g. IlkNecly el III., 1979. (C1\nndiun \~ater Qualily Criteria). 

~. : 

IV 
0\ 
IV 
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3.16 Coquitlam River 

, I 

Biophysical Description 
0' 

The Coquitiam River is a tributary of the Fraser River and drains a valley to the north 

of the Fraser Valley. Its upper reaches have been dammed, forming Coquitiam Lake, , 

which supplies water to B.C. Hydro and the Greater Vancouver municipalities. The 

total drainage area is 237 km2. The flow of the river below the dam ranges from 1.8 

m3/s in August to 12.2 m3/s in December, and has an annual mean discharge of 4.88 

m3/s. In addition to discharges from the watershed gate, the river is supplied by a 

tributary' stream, or creek. The watershed gate is approximately 20 km from the 

confluence with the Fraser River, as the stream flows. 

Usage 

The upland area above the watershed gate is reserved for domestic water supply. 

Below, gravel removal operations have some effect on the river, but most of the land 

area is urban residential with some light industry. Some agricultural land lies around 

the mouth of the river. 

Overview Assessmen ts 

Overview assessments of the Coquitiam River are limited to documents by Swain and 

Holms (1985) and Clark ~ ru. (1980). Except for studies relating to discharges from 

the gravel operation, the river has not been subject to any holistic assessments. 

Environmental Status 

Water Ouality 

Data are on record only for water quality (Table 3.16-1). 

indicated that freshwater criteria are generally met in 

Water quality monitoring has 

the Coquitlam River. The 

exception is the presence of high concentrations of suspended sediments which have 

affected salmonid spawning. Chloride and orthophosphate levels are low. Measurable 

concentrations of copper and lead, which sometimes exceed criteria, probably represent 



.i 
I • 

326 

natural source inputs. Dissolved oxygen was always high. A slight decrease in pH 

(0.275 pH units) over a period of 25 years was reported by Whitfield (1985). suspendea 
. . . 

solids, however, frequently were at unsatisfactory levels downstream of gravel 

operations. In a re,cent study, where samples were taken above and below th'e· gravel 

operations after rainfall events between October, 1984 and March, 1985, suspended solid 

levels at sites downstream were 6 to 10 times higher than at the upstream sites (Ross 

and Walton, 1985). 

Sediment and Biota Quality 

No data on sediment quality or biota were found. 

Special Situations - Issues 

Upstream of the gravel operation, the environmental quality of the Coquitiam River is 

ranked as "good". The ongoing commercial interest in Coquitiam River gravel,e 

combined with the occasional low flow situation below the dam, has severely damaged 

the salmonid spawning capacity of the river· (Ross and Walton, 1985). There are 

ongoing efforts by the commercial group, in consultation with regulatory agencies, toe 

reduce the release of suspended solids. 

Data Gaps and Recommendations 

There is a lack of sediment and tissue contamination data from this water body. Water 

quality monitoring conducted routinely by the Ministry of Environment was stopped in 

1982. Analyses for organic contaminants were not included in this program. The area 

has received regulatory attention with regard to· suspended solid releases from the 

gravel operation, with resulting legal actions. 

In view of the perceived importance of the siltation issue, routine monitoring of watere 

quality, with emphasis on suspended solids, is recommended. Sampling frequency should 

be coordinated with rainfall events. A spectrum of parameters should be additionally 

selected to reflect the multiple uses of the uplands, i.e. phosphate and fecal coliforms. 
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TADU: 3.16-1. WATER QUAI.I·I'Y CONDITIONS CO~II'AIIE() '1'0 IlSTAIlJ.lSlJlm CIlITEIIIA 

Al'en: Coquillnm HiveI' 

I'm'nmeter Period Primary Rnnge of Vlllues 
Reference(s) nepol·ted 

(A) 

Chllll'illt) 1982 MOE, IYMU Files 0.5-4.6 mglJ. 
1981 0.6-3.4 mg/r. 
1980 u' 0,6-9.5 mglJ. 
1979 u 1.5mg/l. 

1979- 82 Swnin & 1I0lms, AT MOUTII ONLY: 
1985 0.8-10.8 mglJ, 

I'ho!lphnle 
- (lI-l hn 1982 MOE, IYMIl Fllcs <3-5 ug/l. 

1981 <3-46 ug/l. 
1980 <3-21 ug/l. 

1974-82 Swain & 1I0lms, AT MOIlTII ONLY: 
1085 <3-46 uglL 

Fecol 1985 Simon Frasel' <3-240 MI'N/IOO ml 
Coli fu 1'111 S II e 1111 h Unit 

1983 70 MI'N/IOO ml 
1982 4- 23 MI'N 1100 1111 

1979-82 IY~IB Files <2- 920 MI'N II 00 ml 

Coppel' 1983 Sullivnn et 01. , <5 ug/I. 
1985 

1981 MOE. IYMlI Files < 1- 10 ugH. 
1980 <1-3 ugH. 
1979 <1-5l1glJ. 

1972- 81 SWllin & 1101019, AT MOUTII ONI.Y: 
1!185 <h20 ug/L 

l.e:1I1 1983 SlIlIivon ct 01. , <20 uglJ. 
1!l86 

1972,81 Swain & 1I0ims <1-10 IIgll. 
HillS 

Mel'cll"Y 1983 Sullivlln cl 01., 1986 <50 IIgll, 

B. Envil'onmenlal Protection Agency, 1980, 1984. 
l>. Criterion divided by worst case I-ePOI·tcd vlilue. Foctors Ic'ls thnn I 

indiclltc thot the criterion has l>een exceeded. 
e. lIeallh nn.1 IVelfare Can:llla, 1978. 
d. Mcl(ee nnd IVolr, 1963. . 
e. Inlel'l1otionRI Joint Commission, 1977. 
f. Swnin and 1I0lms, 1985. B.C. \Voter Qunlity Ol>jectives. CI'i!el'ion 

for chlOl'ophenols is the sum of t"i" telrn-, and pentnchlol'OphenlJl: 
el'iterion for I'CDs is ti.e sum of Aroclors 1242, 125~ lind 1260. 

EPA Conadian I.owest Known Safety Factors b 

Criteria" Criteria ~rrecl Level 

(B) (C) (OJ fl/A CIA D/A 

N/A N/A 

23. I 231 

30 uglJ.e 6.0 
0.65 
I. 43 

0.65 

u 
200~ 

, 

. > 

6.5 ug/I. 5 lIgH.e 2.4 uglJ.e >1. 3 :-1.0 ,0.48 

0.65 0.50 0.24 
2.17 1.67 0.80 
1.3 1.0 IJ. ·18 

0.3 0.25 0.12 

I. 3 ugl/. 25 U!l'IJ.e 30 ug/I. ,0.065 ,I. 25 ;.1. 5 

0.13 2.5 3.0 

0.012 ug/I. 0.20 ugll.e 0,9 ug/l.e Indeterminate 

g. Minist.'}' or Environment, 1975. Criterion for watcr contnct recreation 
is 200 AII'N /100 mi running geometric menn on a minimum of 5 samples 
in a 30 clny ncriocl. 

h. Mi.d.IIII'" SlIlm">lt,," Vllh .. , f",' 1""h!l:lilln tlf fish (1JIlvis. 19151-
i. ~ul clllcllinled, since Ihe !lafely relalionship is the reverse of thaI for 

tioe oliler pRI·nmetcl·s. Sofely moy be cstimnled by relaling the 
rcpol'led vulue 'to the critel'iR. 

.~ ..... , 

W 
N ...... 

, 



TA BI.E 3. IG-l (conI. J 

• 
Pm'nmelel' Period Primnry Houge of Vnlues 

RHel"cnce(s) RL'Pol"led 

(A) 

CuclmiuRI 1978-81 GUrI'elt et ul. • < O. 5 ugll; 
1985 

ChlOl'ophenols No dolo 

PClls No dnla 

Dissolved 1982 MOll. WMB Flies 12.0-15.4 mg II. 
Oxygcn 1981 IU. 3-13. 3 mg IL 

1980 " 8.5-12.6mg/l. 
1979 'n 14.5-14.9 mg/l. 

1972- 82 SWllin II Balms. AT MOUTII ONLY: 
1985 8.2-13.2 IUg/l. 

(79. 2\-1I3.G'A snl.) 

NFII Ocl./84- noss , Wnlton. Upsl. IIcf. : 
(Suspcn(lc(1 Mnr./1I5 1985 5-108.5 IIt{/1. 
solids) ))lIsl. : 

5· 1105 mff/L 
Pnsl. nl Ilighwny: 

5-694 mgll. 

1974-82 Swuin , 1I01ms. AI Moulh: 3-84 mg /I. 
1085 

II. Envi.-nnmenllli Prote"lion Agency. 1980, 1!J84. 
b. CI'ill'I'inn divided hy wol'sl ensc rcpol'led vlllue. Fllel"rs less Ihon I 

in(lieulc 111111 the eriledoll hilS beell exc .. ecl(~(I. 
c. Ilcollh Ulld IVelfure Cnnndll. 1!178, 
.1. Mel(ee 111101 Wulf. 191D. 
c. Inlerlllll ional Joint COfllmissio·n. 1977. 
f. Swain unci 1I0lms, 1!lS5. I.I.C. \Vlller QUlllily Ohjeclives. CI'ilel'inn 

fOI' chlul'ophenols is Ihe sum of Iri-, leI I·n·. lind IJI'Ulllehlnl'uphcllnl: 
cdlerion for pens is lile sum of Aroclol'!l 124l. 1254 ullcl 1260. 

llPA COlllldiRn I.owesl I(nmvn b 
Sufely Foetors 

Criteri"" Cdtel'io Effeel I.cvel 

(IIi (C) (Il) lilA CIA nlA 

0.G6 ugll. 0.20 ug/LIl 1. 0 ug/LC 
>1. 32 '0.4 ~2 

6.4 mgll.h 
See 1I0le "I" 

I!. ~lilliHII'y of Environmenl. 11175. Cl'ile";on for wlllel' conlocl rccl'cotion 
is 21111 MI'N IIUU 011 l'Ullllillg .,collleh·i!! meon on II minimum of 5 sllhll'les 
ill II ~ll clny I,,'riod. 

II. ~Iillillllllll ""({g('sle(1 vKIIIC (or 111'01 cd inn (I( fiflh I Unvis. 1975). 
i. N.;I ",:aTi:uIUh!!I. siHI:I~ I hp. suf(!ty ,'('11l1 innship is Ilu"! 1~'!VP.l·SC: ul" 111U1 ror 

II .. , ulh" .. P'"·HlIIPIIlI·". Surely IIII1Y be "stilllllied by rclllling Ihe 
l'el'{ll'lnd vnlul~ to the cl'ite"iu, 



n. 

h, 
c. 

AI''''': CO'luHlllln Ilivel' 

Porometer Period 

TABl.E 3.16-2. SI!llIMI,:wr qllAl.lTY CONIJITIONS C;OMI'AIIEIJ TO I!STAIIJ.ISIIEO ennEnlA 

Primary 
Referenee(s) 

Range of Values 
(ol'Y wt values) 

Reported 

(A) 

Nu perl ill"nl dalll 

Conodian 
Criteria 

(8) 

Sulety FoetorsB 

D/h 

CI'ilen,," divided by worst c",;e l'epol'led vlllue. l'nclOl's less Ihan 
I ;lIl1i.::.l" Ihat Ihe cJ'Hedon hos becn ellcccd,,,!. 
Oc,,: .... Dllml';l1~ CUlltl'ol Acl. 1975. 

d. Swa;1I /llld lIolms, 19R5, B,C. IValeJ' 11lt:llity ohjectives. Criterion 
is I he SIIII' uf AJ'<,.:loI' 124 ~. 125,1. /11111 1260 presenl in slldnc:e 
:--(~tlillli!U I. 

::;":11" ,,,,d Iloims. 1985, II, C: IVlllel' Qu"lity Ohjcetivcs, C";I'''';I)II 
is U;\!' ~lJm of tri-. tl!ll'a-. and pt!Hlachhll'ophcllOI pl'(~S':l1t ill 
suri;, ..... c c,cdilllcnt. 



TAIlJ.1i 3,IG-3, LEVEI.S 01' CONTAmNANTS IN fll(JI,lIfi/CAL TlSSIfES 
COMPAfllW '1'0 ES'I'AflLISffIW CUrmUIA 

A,'cn: COfJllitlnm ftivcr 

Parameter Period Primary 
Re (erence (s) 

Range of Values 
(ug/wet g 

except as note~) 

(A) 

Canadian 
Health. Welfare 

Guldelineso 

(llg/wet g) 

(n) 

Other 
Guidelines. 
Objectives 

(C) 

Sofcty Factorb 

D/A CIA 

Consumptiun 
Requi!'ed to 

I! xceed C rit e "io c 

Nu pC"tillell1 ulliu 

n, 
h, 

c. 

d, 

• 

IIclllth olld Wclfare Conad", 1 978, 
Crilcriull divillcu by wo,'st cose rcpo,'ted vlllue, Fnclo,'!'! less Ih:on 
1 hulic:olc Ihal I hc cl'iterion h:lS bc!!n exccccl!!<I. 
\Vherc Ihe el'il!!rion !s weilJhl "~pelluenl. it is "aleulale" I'll" a 
70 k!{ pel·son. The wo."st c~lse repo."len value is ll!.if!d. 
Wu,'llI Ifenllh Oq~"niz~liull, 1 ~7!l. 

c. 

f. 

g. 

SIVain :11111 II olin s , 1985, D,C, IYlller. qUlllity Objeclives, Criterion is 
I he Stllll of 11'i-, Iclm-, IlncJ pcntaehlo,'ophcllol presenl in fish 
IU USt:ll: . 

S,,,lill all" flnions, 1985, Il,C, Wale,' Qualily Objectives, Crilcl'ion Is 
Ih" "UIII uf A,'oclnl' 1242, 12540nel 120U p.'CSCIII ill fish rnuscle. 
'l.:Neely CI aI., J!)79. (Canoelioll 1V"lcl' (~lIality Cl'ile"i:l) 



( 

-i 

331 

COQUITLAM RIVER REFERENCES 

Clark, M., Morrison, T., Nugent, A. Nugent, G., Gough, G., Holmes, D. and Ableson, D. 
1980. A preliminary study of water quality in the Fraser River and its 
tributaries. B.c. Ministry of Environment, Waste Management Branch, Report 80-
12. 

Environment Canada. 1983. Historical stream flow summaries, B.C. to 1982. Inland 
Waters Directorate, Water Resources Branch, Water Survey of Canada. 

Garrett, C., Sneddon, H., Shrimpton, J., and MacLeod, L. 1985. Cadmium in the B.c. 
and Yukon environment. Environmental Protection Service, Regional Prog. Rep. 
(Draft) 

Ministry of Environment, Waste Management Branch. Unpublished data. 

Ross, M. and Walton, C. 1985. Sources of suspended sediment entering the Coquitlam 
River: October 1984 - March 1985. FREDY Project report to Otto Lange, 
Department of Fisheries and Oceans. 

Sullivan, M., Samis, S, Servizi, J. and Gordon, R. 1985. Survey of selected British 
columbia and Yukon salmon streams for sensItivity to acidification from 
precipitation. Can. Tech. Rep. Fish. Aquat. Sci. 1388: ix + 105p. 

Swain, L. and Holms, G. 1985. Fraser-Delta ·area, water quality assessment and 
objectives. Fraser River sub-basin from Kanaka Creek to the mouth. Waste 
Management Branch. 

Whitfield, P.H. 1985. Spectral analysis of long-term water quality records. Inland 
Waters Directorate, Environment Canada. 15 p. 



I. 
Ie. 

I 
I 

I 

I 

I 

I 

I 

I 

I 

__ - KER. PRIESTMAN -------------------~ 

APPENDIX A 

Impact of Pollutants and 
First Flush Stormwater Quality 

in Watersheds on Westwood Heights 

by 

Ken J. Hall, Ph.D., P. Eng. 
Consultant 

for 

Ker, Priestman & Associates Ltd. 
February, 1987 



.e 

• 
I 
I 
I 
I 
I .-
Ie 
I 
I 
I 
I 
Ie 
I 
I 
I 

---"-',., .... 

1.0 

APPENDIX A 

INTRODUCTION 

The objective of this component of the study was to: 

i) determine the impact of pollutants in storm drainage 
from the proposed development in Westwood Heights on 
Hoy and Hockaday Creeks, and 

ii) determine a rational split between the first flush 
flows and subsequent flows which might be suitable for 
discharge to sensitive receiving environments, i.e. Hoy 
and Hockaday Creek. 

To achieve these objectives 
of pollutants that could be 
residential areas of Hoy 

a loading estimate was made 
generated from the proposed 
and Hockaday Creeks. These 

pollutant loads were compared to the loading from the 
nondeveloped land. A review of the literature was made 
to evaluate the importance of the first flush phenomena 
in removing the bulk of the pollutant load from the 
watershed during a storm event. 

A - 1 
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2.0 METHODOLOGY 

A methodology similar to that employed in our previous 
report (Hall, 1983) was used to calculate the pollutant 
loadings. Rather than use previous rainfall records to 
compute runoff volumes, 
the mean annual runoff 

an estimate has been made of 
from undeveloped land in the 

Westwood Plateau by Ker, Priestman & Associates Ltd. 
This value (0.82 L/s/ha) was multiplied by various 
coefficients to calculate the runoff from the different 
land uses in the area (Table A-1). These unit runoff 
values were multiplied by the area of different land 
uses that will contribute to the flow of Hoy and 
Hockaday Creeks to generate the average daily.volumes 
of runoff (Tables A-2 and A-3). Multiplication of the 
runoff volumes by the quality characteristics of the 
stormwater (Table A-4), that were used in our previous ~ 
report, provides a loading estimate of pollutants to 
Hoy and Hockaday Creeks. The values are expressed as 
loadings/day and are compared to the loadings that ~ 
would occur if no development took place in these 
watersheds. 

A - 2 
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i 

3.0 RESULTS AND DISCUSSION 

In our previous report, a comparison was made betwe~n 
the pollutant concentrations selected for the Westwood 
Plateau study and values from other investigations. No 
further observations will be made on the selection of 
the parameter values except to say that the literature 
review conducted for this component of the study 
demonstrated a wide concentration range for pollutants 
found in stormwater. For example see Brown 1980, 
Mikalsen 1980, Ostry 1982, Shahane 1982, Wilber and 
Hunter 1977, Miller and Mattraw 1982, for stormwater 
pollutant concentrations developed for different water

in North America. Deutsch and Hemain (1984) and sheds 
Melanen (1978) provide stormwater quality characteris-
tics from Watersheds in France and Finland respective
ly, and Wada and Miura (1984) provide data for two 
watersheds that they studied in Japan. 

The pollutant loadings as a result of development that 
would occur in the areas of Hoy and Hockaday Creeks are 
summarized in Tables 1 and 2 respectively. There is an 
obvious increase in the generation of all pollutants 
from the residential developments which is attributable 
to both higher concentrations in the stormwater and a 
larger volume of runoff caused by impervious areas. 

A comparison of the pollutant loadings generated from 
our calculations for the Westwood Plateau are generally 
higher than I have found in the literature. This is 
probably attributable to the fact that the annual rain
fall in the Westwood Plateau area is higher than most 
studies in the literatue and when this higher runoff is 
multiplied by the quality parameters, higher loading 
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. values are obtained. To provide a more accurate pollut
ant loading would require actual on-site measurements 
to determine how factors such as ant,cedent dry days, 
rainfall volume, intensity and other variables affect 
the runoff quality. 

However, the relative changes that occur in the pollut~ 
ant loading as a result of land use changes (i.e. 
forest cover to residential development) s.hQul~ be 
adequately reflected in these data since the high~~ 
rainfall will provide a higher pollutant loading 
estimate over all land uses. 

The possible impacts of the changes in pollutant ~oncep# 
tration and loading upon the aquatic biota were dis,.. 
cussed in our previous report and will not be re,p~ated. 

here. 
the 
graph 

The following section 
generation of pollutants 

to determine a rational 

review$ the literature 9n 
over the discharge hydro
partitioning of ~he flows 

to sensitive areas to minimize the impact on ~quatic 
biota. 
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TABLE 1 - POLLUTANT LOADINGS TO HOY CREEK1 l) 

iii en .... 
~ • z 

Trace Metals Coli forms 
BODIS TN TP Cu Fe Kn Pb Zn Total Fecal 

Status Land Use kg/day g/day no./dayxl01O 

Development Residential Om) 220 15.2 4.5 76 1933 174 462 61 75.8 8.3 

Residential (HD) 136 9.4 2.8 47 1200 108 287 38 47.0 5.2 

School and Parks 2 0.7 0.07 2 259 5 2 2 4.5 0,04 

Total 358 25.3 7.37 125 3392 287 751 101 127.3 13.54 

No Development of above areas 19 6.5 0.65 19 2422 .52 19 19 41.9 0.4 

See Table A-5 for Abbreviations 



- _ .•••. 

TABLE 2 - POLLUTANT LOADINGS TO HOCKADAY CREEK1 

Trace Metals Coli forms 
BODlI TN TP Cu Fe Mn Pb Zn Total Fecal 

Status Land Use kg/day g/day no./dayxl01O 

Development Residential (1m) 64.9 4.5 1.34 22.4 571 51 136 18 22.4 2.4 

No Development of above area 3.3 1.1 0.11 3.3 420 9 3 3 1.3 0.07 

1 See Table A-5 for Abbreviations 
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"---l 
THE "FIRST FLUSH" PHENOMENA IN STORMWATER 

The initial shock loadings that can be delivered to a 
receiving water during the initial phases of a runoff 
event have been termed the "first flush" of the runoff 
event (Griffin et aI, 1980), To understand how the pol
lutants will distribute themselves over the lainfall 
period requires an understanding of the relative par
titioning between the soluble and particulate phases. 
Data indicate that the insoluble or particle associated 
pollutants are removed primarily by physical processes 
and the majority of these pollutants tend to be en
trained in the rising limb of the runoff hydrograph 
while the soluble pollutants tend to be regul~ted by 
solubility equilibria (Griffin et aI, 1980). Usually 
the more soluble pollutants are more available to 
aquatic organisms therefore the gross pollutant load 
does not often reflect the impact of the pollutants on 
the aquatic community. 

The relative proportion of a pollutant that is associ
ated with the soluble and particulate phases will de
pend upon the specific element or compound of interest. 
For example, Horrison et al (1984) found that zinc and 
cadmium were more prevalent in the dissolved phase in 
urban stormwater while lead was predominant in the sus
pended solid phase. Copper was distributed equally be
tween the dissolved and solid phases. Even the relation
ship between the dissolved and particulate phases does 
not completely explain the impact upon the aquatic 
biota since the ease of release or exchange with the 
suspended mate.rial (Bindra and Hall 1977; Horrison et 
al 1984) and the water quality characteristics (i.e. 
pH, suspended solids level - Anderson 1982) can also 
regulate the ability of an organism to concentrate a 
trace metal or determine its toxicity. 
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In spite of the complexity of these interactions I will 
review several investigations on the time response of 
pollutant concentration and loading in stormwater and 
try to provide a rational framework for partitioning 
the storm event into phases that can be applied to the 
Hoy and Hockaday Creek watersheds. 

In their studies in Japan, Vada and Miura (1984) found 
that the time of the peak runoff loads did not agree 
with the peak of water quality (i.e. concentration). 
The peak in runoff load lagged the concentration peak 
by 20 - 30 minutes. In the detailed storm event that 
they monitored approximately 80' of the BOD, suspended 
solids, Kjeldahl nitrogen and TP loads were transported 
in the first hour of a 3-hr. storm event. They-devel
oped a loading runoff model which gave correlations be
tween 0.70 and 0.95 for estimated BQD, COD and SS loads 
when compared to actual. field loaqing measurements. 

In investigating water quality patterns during a storm 
on a mall parking lot Black (1980) found that the con
centration profile of several elements (K, Mn, Fe, P, 
Pb, Zn, Mg, Ca, and Na) reached peak levels after 55 
minutes of rainfall. However, no information was pro
vided on the variations in rainfall intensity over the 
rainfall event (11.4 mm of rain fell over the period of 
1 hr. and 20 minutes and surface runoff continued for 
two hours from the 16 ha site). 

In developing a suspended solids transport model for 
stormwater runoff, Price and Mance (1978) found a good 
agreement between the observed and predicted polluto
graphs. Generally the peak load of suspended 801ids 
occurred between 20 and 60 minutes after rainfall began 
and followed the discharge hydrograph closely. 

A - 8 
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In Quebec City where Lessard and Lavallee (1984) 
studied combined sewer overflows the concentration pro" 
files of copper, suspended solids and COD followed the 
discharge pattern and showed maximum values after a 
30-minute period of rainfall. Although the authors 
related most of this pollutant loading to the storm
water I don't think they properly evaluated the 
scouring effects of the storm event on settled solids 
from sanitary wastes in the combined system. 

Anderson (1982) provides some of the only data on 
the relative toxicity of stormwater over a rainfall 
event. He found that there was a period of toxicity 
(96 hr.LCeo to Daphnia) during the first 20 minutes 
of the storm event when a high level of suspended 
solids was transported in the stormwater. This was fol
lowed by a period of toxicity between 2.5 - 3.5 hrs. 
into the storm when the highest flow occurred. It was 
difficult to relate this toxicity to any specific trace 
metal or other pollutant. 

In assessing factors of the rainfall event and drainage 
basin which regulate the transport of suspended mate
rials during a storm event, Desbordes and Servat (1984) 
found that the duration of the dry weather period and 
the mean maximum intensity during a 5 minute rainfall 
period showed the best correlation (0.5 to 0.9) in step
wise regression relationships for four drainage catch
ments in France. They regressed 15 variables describing 
the rainfall event against the total suspended solids 
to come up with this relationship. From a series of 
laboratory and field experiments, Nakamura (1984) found 
that the rate of removal of soluble pollutants was a 
function of roughness and slope of the catchment, over
land flow intensity and the cumulative volume of run
off. Thus although runoff intensity appears to be 
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common to the transport of both soluble and suspeuderl 
pollutants, a variety of other factors can be import
ant. 

From the information reported in the literature it 
appears that for most of the case ~tudies reviewed the 
major proportion (70 80%) of the 'pollutant load is 
transported during the first hour of the rainfall 
event. However, the intensity of the rainfall has to 
be sufficient to dislodge and transport suspended mate
rials during this I-hour period sinc~ m~ny of the pol
lutants are associated with the suspended solids in the 
stormwat~r. This statement has obvious limitations as 
has been suggested by the literature review. 

From these observations, the general conclusion can be 
made that storage or diversion of the "first flush" com
ponent of a storm event, which usually occurs during 
the first hour, should provide some level of protection 
to the aquatic biota in Hoy and Hockaday Creeks. The 
relatively high slopes in the Westwood Plateau catch
ment area should facilitate the transportation of sus
pended pollutants during the early part of the dis
charge hydrograph. However, the low intensity, long 
period rainfall events, which often characterize our 
rainfall patterns in the coastal environment, may slow 
down suspended solids transport. A more detailed freq
uency analysis would have to be made of the rainfall 
intensity and runoff patterns to predict with more accu
racy the exact pattern of suspended solids an.d pollut
ant transport in the catchment areas under considera
tion. 
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5.0 DISCHARGE OF STORKWATER TO HOCKADAY CREEK 

It bas been proposed that during periods 
water flow that a component of the 
spilled into Hockaday Creek. During 

of hiqi:l stcrm
flow would be 

a field trip to 
Westwood Plateau, a visual survey was made of the 
creek. The creek meanders throuqh a forested area and 
in some reaches it has a poorly defined channel. In 
one area, above a small tributary which joins the main 
stream, the main channel disappears and flow is through 
the organic forest soil and litter. Trees qrow at the 
edge of the stream channel and there are dead falls 
across the creek in several places. From a hydrologic 
point of view it would be a poor decision to channel 
any excess stormwater flow down Hockaday Creek since 
there would certainly be severe erosion problems and a 
higher incidence of dead falls would occur. 

The lower reaches of Hockaday Creek have already been 
degraded by high levels of silt deposition. This silt 
has originated from erosion of an exposed qravel de
posit which contributes sediment to the small tributary 
entering Hockaday Creek from the west. 

A - 11 
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Table 1-1 

Runoff Coefficients for Westwood Plateau 

Land Use Coefficient. 

Undeveloped Land 1.0 

Medium Density Residential (RS!)1 2.0 

High Density Residential(RS4/RT2)a 2.2 

School and Park 1.3 

1. Medium Density Rsidential = 7000 ft.a/lot 
2. High Density Residential = 3500 ft.a/lot 

Table A-2 

Drainage Areas in Westwood Plateau 

Development 
Area Developed Area to Creek 

Watershed Total Area (ha) (ha) Flow (ha) 

Hoy Creek 451.3 242 91.2 

Hockaday Creek 78.8 31.5 15.8 

Table A-3 

Land Use in Development Area 

that Flows to the Creek 

I Land Use (ha) 

School 

I 
Watershed RS1 RS4/RT2 & Park Total 

Hoy Creek 53.5 30.2 7.5 91.2 

I Hockaday Creek 15.8 0 0 15.8 

I 
I 
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Table A-4 

Pollutant Concentrations in Subsurface Runoff 

Trace Metals 
BODa TN TP Cu Fe Mn Pb Zn 

.g/L ~g/L 

Residential and Roads 29 2 0.6 10 255 23 61 8 

Open Space 3 1 0.1 3 375 8 3 3 

TC = total coliforms: FC = fecal coliforms: 

Other Abbreviations see Table A-5. 

TC FC 

KPN/IOO mL 

100,000 11,000 

65,000 600 
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Table A-5 

Abbreviations 

BODII Biochemical Oxygen Demand (5 day) ·e 
TN Total Nitrogen 

TP, P Total Phosphorus, Phosphorus 

Cu Copper 

Fe Iron 

Mn Manganese 

Pb Lead 

Zn Zinc 

MD Medium Density Residential 

HD High Density Residential 

K Potassium 

Mg Magnesium 

Ca Calcium 

Na Sodium 
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DISTRICT OF COQUITLAM 
AGENDA ITEM 503.4 

Inter.()ffice Communication .: 
FROM: 

J.L.Tonn, Municipal Manager Administration 1988 January 14 DEPARTMENT: DATE: 

Nell Nyberg Engineering 
YOUR 

0281550.BI6A 
FII.E: DEPAR TMENT: 

SUBJECT: FRASER RI VER FLOOD CONTROL PROGRAM OUR FIU~: 01 03 06 

FOR ORA I NAGE C()o1M I TIEE 

Reference: A. Ministry of Environment and Parks File 028155O-B16A: 
Coqultlam River Fact Sheet 1987 August 19 

B. Coqultlam River Water Management Study 1978 

1.00 BACKGROUND 

1.01 From 1982 Port Coqultlam and Coqultlam staff, the Mayor's office, Port Coqultlam 
Council, and the office of Member of Parliament G. St. Germain have attempted to 
Identify federal funds from the Fraser River Flood Control Program to be used to 
provide 1:200 flood protection for the Coqultlam River. The original Initiative 
was aimed at protecting land adjacent the main stem of the Coqultlam River from 
Inundation with most low lying land located within the City of Port Coqultlam. 

1.02 The attached (reduced) Ministry of Environment drawings show that Coqultlam 
flooding risks concentrate In the area west of Westwood Street, north of Klngsway 
and east of the Lougheed Highway. A proposed dyke with a 12 foot crest would 
protect areas of Greene Street and the Meadow Brook development. The dyke would 
be pierced by a flood box to accommodate Maple Creek, and a pad for a portable 
pump would be located south of Westwood Street. . 

1.03 Area 1 of the Ministry drawing A 5333-4 shows proposed bank protection (rip-rap) 
at the Coqultlam, River banks east of Hockaday Street. 

1.04 At a briefing on 1987 August 19, Ministry officials suggested that design of the 
$6 million Improvements to the Coqultlam River would begin as early as 1990 and 
continue for three years to 1993. Engineering design for the dyke, flood box and 
bank protection would have to commence In 1988/89 to meet the schedule. 

2.00 REC()o1MENDATION: 

2.01 That the Drainage Committee recommend that Council endorse the bank protection, 
dyklng and flood box project for the Coqultlam River proposed under the Fraser 
River Flood Control Program for 1990 to 1993; and 

2.02 That the endorsement be sent to the Hon. Bruce Strachan Minister of Environment 
and Parks, and federal Member of Parliament G. St. Germain. 

~~.E'9' 
Municipal Engineer 

NWN/ms 



File: 0281550-B16A 

COQUITLAH RIVER - FACT SHEET 

Presented at Port Coguit1am City Ball - August 19, 1987 

1. The Fraser River Flood Control Program current funding is 
$161,000,000. Expenditures to date $126,000,000. Annual 
budget is $5,000,000. Program terminates 1995. 

2. The Coquit1am River project is currently scheduled to be 
designed in the fiscal year 1988-1989 and constructed over 
a 3-year period 1990-1993. Depending on the demands of 
other projects, it is possible that construction could 
commence fiscal year 1989-1990. 

3. The original analysis of the dyke and bank protection 
requirements is contained in the "Coquitlam River Water 
Management Study" prepared in 1978. . 

4. An Outline Report was prepared by Ministry of Environment 
in 1982 which specifically addressed dyke, bank protection 
and f1oodbox requirements on the Coquit1am River. 

5. The Outline Report was updated in 1984. 

6. For analysis, the Coquit1am River main stem was divided 
into the following subsections: 

a) Area I -Hockaday Street 
b) Area II -District of Coquit1am 
c) Area III -City of Port Coquit1am 
d) Area IV -Indian Reserve No. 2 
e) Area V -Colony Farm 

The above areas are depicted on the attached drawings 
A5333-2, A5333-3 and A5333-4. 

7. Areas I - V were estimated based on 1984 construction 
prices. 

8. Areas IV and V, Indian Reserve No. 2 and Colony Farm are 
not included in the current analysis. These areas have 
been eliminated due to insufficient benefits. The cost 
estimate to provide flood protection to Areas I, II and III 
is $5,600,000 based on 1984 estimates. With an allowance 
for escalation the 1987 estimate is $6,000,000 (not _ e .. including land acquisition). 

W-- :;:~~~C~o~~~::~;~~~~~~~nt 
and Parks 

Nell J. Peters, P.Eng. 
Head 
Engineering Section 

Phone: (604) 584-8822 

WATER MANAGEMENT 
LOWER MAINLAND REGION 

10334 - 152A Street 
Surrey 
British Columbia 
V3R 7P8 
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9. Note these estimates are based on preliminary figures. Be 
advised that these estimates and the scope of the work are 
subject to the change once the design phase is completed. 
The consultant will review in detail flood protection 
requirements and refine the cost estimates. 

10. The flood protection works on the Coquitlam River will be 
designed for a l-in-200 year flood flow of 585 m3/s 
(20,670 cfs), assuming that the Coquitlam Lake reservoir is 
full at the beginning of the flood event. The runoff above 
the lake would then contribute directly to the flood 
event. 

EWDB/gb 

E.W.D. Bonham, P. Eng. 
project Manager 
Rivers Section 
water Management Branch 

e· 
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held at 

MINUTES OF A MEETING OF THE DRAINAGE COMMITTEE ~c}j ~,~ 
COQUITLAM MUNICIPAL HALL at 1200 h on Thursday 1988 ~e 1? BY ~ 

fiR COU~CIL C"'\ 
Alderman W. LeCl air, Chairman Neil Nyberg (~ ~ \' 
Alderman B. Robinson Sever Ronde yjdt dUN 20 1988 ~: 

Attending: 

Al Kersey 

CALL TO ORDER 

The Chair called the meeting to order at 1230h. 

504-1 1989 DITCH ELIMINATION PROGRAM 

The Committee reviewed engineering memo report 01 03 06 
(attached) which recommended that preparations commence for the first 
year (1989) of the expanded ditch elimination program. 

Council 504-1 
Action 
Required 

That Council authorize staff to prepare 
and present a bylaw to approve an 
expenditure of $60,000 of the Drainage 
Capital Reserve Fund for engineering and 
contract preparation for the 1989 Expanded 
Ditch Elimination Program. 

Moved by 
Alderman Robinson 
seconded by 
Alderman LeClair A(JI'D IIU Iflf) 

504-2 

Carried 

The Committee reviewed correspondence from the Mountain View 
Elementary School Parent/Teachers Association regarding pedestrian 
safety concerns along Foster Avenue between Clarke Road and Robinson 
Street. The installation of a traffic signal was anticipated to 
increase traffic along Foster significantly. The Committee 
instructed staff to bring forward cost estimates and a draft by-law 
to extend the 1988 Ditch Elimination Program to include improvements 
to Foster. 

HOY CREEK INTERCEPTOR CANCELLATION 

The Committee reviewed the engineering memo report 01 03 06 
(attached) which gives reasons for changing the 1988 drainage program 
to exclude an interceptor sewer planned for Hoy Creek. An 
alternative method of satisfying environmental concerns is 
anticipated, but will not be funded from drainage reserve programs. 

Council 504-2 
Action 

That Council cancel the proposed 1988 Hoy 
Creek Interceptor Project 533054-031 
$150,000. owing to environmental 
objections and instruct staff to seek 
alternative means to satisfy the flow 
problems in Hoy Creek indentified by 
Fisheries. 

Moved by 
Alderman Robinson 
seconded by 
Alderman LeClair •. ~~;ed 

;f; !Pf qll 

504-3 

504-4 

Carried 

GLEN DRIVE: TOWN CENTRE DRAINAGE PROJECT 

The Committee reviewed the revised scope of work for the Glen 
Drive Storm extention adjacent Glen Elementary School. In 
conjunction with the project, about $40,000 of improvements will be 
constructed to the municipal street adjoining the school. The 
Committee received the report for information. 

COQUITLAM RIVER FLOOD CONTROL STATUS REPORT 

The Committee reviewed engineering memo report 01 03 06, dated 
1988 May 24, noting that an inter municipal Liason Committee will be 
established to assist with the implemention of this provincial 
project. The Committee received the report for information. 
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504-5 COQUITLAM/PORT MOODY SCARP DRAINAGE STUDY 

The Committee reviewed engineering memo report 01 03 06 dated 
1988 May 26 and examined the Dayton and Knight report compiled for 
the Greater Vancouver Regional District. The report focused on the 
need for further improvement to the natural watercourses and manmade 
drainage facilities associated with the scarp which contains the Port 
Moody/Coquitlam municipal boundary. 

The Committee felt that the highest priority projects should be 
given greatest emphasis, and directed staff to endorse a program 
which dealt with highest priorities in the first year of the program. 

Council 504-5 
Action 
Required 

(a) That Council endorse the improvement 
plan contained in the Dayton and Knight 
report entitled Study of Coguitlam/ 

Moved by 
Alderman Robinson 
seconded by 
Alderman LeClair 

504-5 

504-7 

Port Moody Drainage Area: 

(b) That a formal request be made to the 
Greater Vancouver Regional District to 
prepare an action plan for Priority One 
projects identified in the report; 

(c) That staff consult with Port Moody 
and GVRD technical personnel so that a 
comprehensive report on implementation 
of lower priority projects can be reviewed 
by the respective Councils at an early 
date. 

Carried 

DYKE MAINTENANCE PLAN 

The Committee reviewed engineering memo report 03 03 09 dated 
1988 June 02. The report was received for information. 

ROAD AND DRAINAGE MAINTENANCE RIVER HEIGHTS 

The Committee reviwed engineering memo report 01 03 06 dated 
1988 June 10 regarding building construction activity in the River 
Heights area. Heavy rainfall in May contributed to drainage problems 
as catchbasins collected the heavy deposits of dirt from excavation 
sites. Photographs and video presentations were examined by the 
committee. 

The Municipal Engineer advised the Committee that here had been 
significant improvements in street cleanliness after discussion with 
one firm. 

The Committee discussed the policy options available to 
encourage more stringent standards of housekeeping and clean up on 
building sites. The possibilities range from more stringent by-law 
prosecution, to a special inspector, to collection of special bonds 
or security deposits to fund extra clean-up requirements. 

While no clear single solution emerged to the problem, enough 
options were identified to warrant a further review of the problem in 
detail. In anticipation of such a report, the Committee agreed that 
a request should be made, through the Mayor's office, to enlist the 
active assistance of local builders and the Urban Development 
Institure to set and adhere to realistic standards of protection and 
cleaning of public roads and drainage systems during construction 
act i vity. 

The Chairman adjourned the meeting at 1330h. 




