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Caill to Order

—
Trem ©—F
AGENDA NO, 5873

Flie: 01 03 06

To: Executive Commlttee

Minutes of a Meeting of the Drainage Committee heid at Coquitiam Munlctpal Hall
at 1215 hrs, Wednesday, 1987 January 20,

Attending:
Alderman W, LeClalr, Chalrman Netl Nyberg
Alerman B, Robinson Tony Edwards

Alderman D, White
Jo Lo Tonn !

The chalrman called the meeting to order at 1220h,

Ditch Eliminatlion Program

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

completion of ali phases within 7,10,13 year hortzons;

completion of all phases without spending principle;

completion of all phases drawing down the principte; and

completing alt phases by transferring $1 miltlon 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,

Moved by Atderman Roblinson
Seconded by Alderman White

COUNCIL 503,1,01 That the 1988 Ditch Etimination Program be approved In advance of
ACTION the 1988 Budget Bylaw, as follows:
REQUIRED

v 1988 Ditch Elimination Program

533055-023 Area Four Ditch Enclosure $ 77,000
Edgar/Richard Construction

£,
5
/ % ‘/ 533055-024 Area Five Ditch Enclosure $363,000
C 4 3 Mailtardvilie Area Construction
0
/ ) 503,1,02 That Councli authorize staff to prepare and present a bylaw to
approve up to $440,000 of the Dralnage Capltal Reserve Fund for
the 1988 program,

CARRIED

Status Report: The Town Centre Dralnage Program

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

Moved by Alderman Roblnson )
Seconded by Alderman White ceese/2
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COUNCIL 503.2.01
ACTION
REQUIRED

ﬂ )
N’p‘, 7
57 169

} COUNCIL 503,2.01
ACTION
REQUIRED

That the 1988 Municlpal Drainage Trunk Program be approved In
advance of the 1988 Budget Bylaw as follows:

Account # Description Budget
533054-031 Hoy Creek Interceptor $ 150,000
533054-033 Heffley Trunk Extension $ 152,000

533054-034 Gulldford Storm Main - West of
Johnson Street $ 95,000

$ 397,000
That a bylaw to withdraw $397,000 from the Dralnage Development
Cost Charge Reserve Fund be drafted and presented to Councll) by
1988 February 15,

CARR IED

Greater Vancouver Llquid Waste Management Plan

The Committee reviewed Engineering memo O1 03 06 d 1988 January 14 and conciuded that the

report should be recelved,

Fraser River Flood Control Program

The Committee conslidered Englneering memo 01 03 06 d 1988 January 14,

COUNCIL 503.4.01
ACTION
REQUIRED
¢
/3 .
1 0 503,4,02

Moved by Alderman Robinson
Seconded by Alderman White

That the Dralnage Committee recommend that Council endorse the
bank protection, dyking and flood box project for the Coquitilam
River proposed under the Fraser River Flood Control Program for
1990 10 1993; and

That the endorsement be sent to the Hon. Bruce Strachan, Minister
of Environment and Parks, and Federal Member of Parllament G, St,
Germaln,

The Municlpal Engineer requested that the minutes be brought forward in Executlve to protect
the confldentlatlity of budget before tenders were called for the Town Centre Dralnage system

and Ditch Elimlination 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 wiil be avallable to committee members on 1988 February
03, A short meeting will be held at 1215h to receive the report.

The Chalrman adjourned the meeting at 1320h,

Sliearda

Minutes by: Af J, Edwards, P,Eng.
Assistant Municipal Englineer



DISTRICT OF COQUITLAM

AGENDA [TEM 503,1
Inter-Office Communication

J.L.Tonn, Municipal Manager DEPARTMENT: Admlnl'sfraﬂon DATE;: 1988 January 18
Nell Nyberg DEPARTMENT: Englneering YOUR FILE:

DITCH ELIMINATION PROGRAM : OUR FILE: 01 03 06

FOR _DRAINAGE COMMITTEE

1,00 BACKGROUND

1,01 In Mayor Sekora's Inaugural speech, reference was made to examing Coquittam'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 accanpl ished the following:

1984 1985 1986 1987
Ditch Eliminatlons 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

1.02 Program Objectives, The original objectives of the program are:

. to provide enclosed street drailnage to approximately 8,200 lots In SW Coquitiam,
» to Improve public safety and convenience for pedestrians and motorlists;
« ‘'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 dralnage areas have been Identified and priorized in
conslideration of flooding potenttal, roadside hazard, effectlveness of existing ditch
systems and. excessivemalntenance costs. Annual programs are grouped by geographical
area and drainage catchment area, since localized Improvements often cause probliems
with adjoining segments of the system, Larger flows (and deeper dltches) are
assoclated with lower elevations, so work often progresses from the 'bottom! of a
system to the 'top!’,

1.04 Program Funding. Each year the Capital Fund for Dralnage Improvements accumulates
Interest proceeds and these proceeds are applied to the cost of the annual program,
In 1987, the dralnage 'heritage' fund was Increased from $4 mllllon to $5 mitlton,
The dynamic of the program funding Is evident from the summary of the program

achlevements to date; the interests proceeds vary roughly as the prime rate of
Interest, whlle 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

1.05 This memorandum explores some alternatlves lﬁ'fundlng the Ditch Elimination Program,
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2,00 PROGRAM DIMENSIONS

2,01 The proposed 1988 Ditch Elimination Program Is descrlbed
be drawn from the 5.6 miilion Dralnage Caplital Reserve,
he proposed 1988 and 1989 program have been prepared,

2,02

report,

Flinancing wit)
Preliminary designs for +

In Appendix B to thls

2,03 There are four methods of financing ditch elimination:

ESTIMATED

LENGTH COSsT
STREET FROM TO (M) (%)
Area 4 Completion
Edgar Avenue LeClalr Creek Richard Street 124 27,000
Richard Street Edgar Avenue Lane S, Rochester 250 50,000
AREA 4 TOTAL: $77,000
Area 5A (1988)
Netson Street N. Lougheed S. Brunette 170 20,000
Adair Avenue W, Woolrldge E. Woolridge 155 40,000
LeBleu Alderson Brunette 210 45,000
Roder ick Blue Mountaln Lane W, Allard 180 38,000
Botleau Brunette Harris 150 30,000
Al lard 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 Quadling Alderson 50 23,000
AREA 5A TOTAL: $363,000
The 1989 program has been identifled as follows:
Area 5B (1989)
James/Netlson 1057 Nelson Brunette 250 44,154
Nelson Alderson Quadling 100 13,964
Alderson Nelson Marmont 200 36,222
Quad! ing Ne ison Marmont 200 33,596
Delestre Nelson Marmont 200 31,303
Thomas Nelson Marmont 200 36,735
Stewart Nelson Marmont 200 33,263
Walls Nelison 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 33,693
AREA 5B TOTAL: $395,773

« municipal ditch elimination program (proceeds from capltal reserve fund);

« local improvement or speclfied area plan;

« '"third party! work orders; and

direct financing from municipal tax revenues or Land Sale Reserve Fund,
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2,04

2,05

2,06

2,07

2,08

-3 -

Potenttal Interest proceeds from the Capital Reserve Fund were analyzed to determine
how the existing 25 year 'base |ine' program could be sustained or expedited. This
analyses used an 8 per cent average rate of return on the balance In the Dralnage
Capltal Reserve Fund, The returns were measured agalnst two hypothetical cash
flows; a 21 year plan (remalning work In the base line plan) and a 'ysar 2000' plan
which accelerates the completion of ditch elimination in 28 areas,

« the 'base line plan' completes the program In 2008,
at a cost of about $16,452,933 (Appendix C)

« the expedited plan (year 2000) completes the program
In 12 years at a cost of $15,566,188 (Appendix D),

Section 674 of the Municlpal Act allows property owners to petition Councl! +to
construct Improvements adjacent their properties and to assess speclal frontage or
parcel taxes to defray the cost. Alternatively, Councll may Initlate such
Improvement projects (termed the "initiative plan"), and unless 60 per cent of
propety owners object, the works may be carrlied out and the levies assessed against
benefiting propertlies, This ptan was used extensively In the 1970s as residentlal
nelghbourhoods sought to acquire amenities such as slidewalks, curb and gutter, street
lighting and enclosed storm dralnage, By 1979, however, the frontage costs per annum
had reached excessive levels and the plan fell Into disfavour,

Under the 'Local Improvement! or 'Speciflied Area' plan, Councll may pay a proportion
of the frontage costs from general revenue., For lInstance, Councll could elect to pay
50 per cent of the cost of ditch enclosure In any nelghbourhood where a majority of
property owners were willing to assume responsibllity for the balance ofd the cost
over a perlod of vyears., This approach, while administratively cumbersome, has
several advantages:

« the property owners who benefit, pay part of the cost;

. property owners have collective cholce over timing and extent of the project;
and

« the borrowing power of the Municipality Is mobitlzed for the benefit of the
taxpayers,

A third avenue for property owners wishing ditch efimlination iIs to pay the cost
directly, Municipal crews will carry out temporary enclosures of lot frontages for
actual cost (commonty in the $1,500 to $2,500 range), The Improvements are termed
'temporary! owing to the presumption that at some future date all these 'temporary!
Instaltattons will be Incorporated into one overall municlpat facli!tty, In practice,
these 'temporary'! enclosures are permanent solutlons to the aesthetic probiem of open
ditches. The 'third party' approach has some advantages:

« an Individual who beneflts pays the entlire cost;

. Individual property owners have absolute control over the timing of the work,
slince nelghbours need not be consulted;

. the Municlipality is a 'reputable' contractor and gives good value for money; and

. the cost s moderate,

In past years, Councl) has been responsive to appeals for lsolated dltch enclosures
to meet slte speclflc flooding problems, This method of financing has a theoretlical

problem of equity: Is It fair to confer a beneflt on a single property owner while
charging the cost to the generality? The problem has not arisen tately because of
the prevalling taxation/expenditure squeeze; thls option of financing drainage has

‘dried up'.
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3.00

EXPEDITED VS BASE LINE PROGRAMS

3.01 Counci! has direct control over the Impiementation of the program only where they
control the purse strings. Avallable sources |Include:

« general revenue funds (from taxation);
. land sale reserve fund proceeds; and
« capltal reserve fund interest proceeds,

3.02 The Inaugural speech by Mayor Sekora ldentifled the goal of 'speeding up' the Ditch
Eliminatton 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:

« Investment of $1 million is required in 1988 and 1989 to sustaln the 'Base Line!
plan to the year 2008; and

« investment of $1 miillon is required In 1988, 1989, 1990 and 1991, (%4 million
total) to achleve completion 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 miilion dollars of construction will
be very disruptive of transportation because of the extent of the work, Jobs of this
magnltude may also exceed the bonding capacity or management capabllity of smaller
local firms that often submit the most competitive bids,

3.04 Glven that the most likely source of funds for possible augmentation of the Drainage
Capital Reserve fund Is the Land Sate Reserve (LSR) fund, then there is also a
practical limit to the amount that can be drawn from the LSR in any glven year, Land
Sales tend to be cyclical and the Inventory of saleable land held by Coquitiam is not
Inexhaustible, Therefore, to accommodate other possible priorities for the fund, and
In recognition of the |imits of relylng on the real estate market for revenue, we
think that a maximum investment transfer of one million doliaars per year s a
responsible guidellne,

3.05 We believe that the 1988 and 1989 working ptans are too far advanced to make
slgnificant changes without atfecting the economy of construction, Consequently,
although Investment decisions should be made by Councll in 1988, the effects of those
declslons will not be apparent until +he +third year of the program, The two
Investment strategles (base 1ine and year 2000) share a common requirement to invest
one milllon dollars in the Drainage Capltal Reserve fund in 1988 and one miltion
dollars in 1989, Councl} will, therefore, have an opportunity to review the marglnat
value of Investing an additlional two mitlion 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 wet |
Into the 2ist century, Afthough very long-range forecasts are perilous, we think the
program, at present levels, could extend another thirty-five years to completion in
2023,
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4,00 CONCLUSIONS

4,01

4,02

4,04

The tradltional methods of financing ditch enclosure are:

. Individual taxpayers Initiative;

. local Improvement taxation (with or without cost sharing);
» general revenuse; and

« Interest proceeds from the Drainage Capital Reserve Fund,

To present these alternatives effectlvely to taxpayers, there should be a short
article on ditfch enclosure policy in the municipal newsletter. Prior to that article,
Councll might wish to examine these policy questions:

» Should local Improvement projects be cost shared?

« Should tndividual ditch enclosure projects be cost shared?
. Should there be further investment in the Ditch Elimination Reserve?

If cost sharing Is adopted as a Council policy, then the Drainage Capltal 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
optlions for taxpayers, without affecting general tax revenues:

« homeowners may 'walt thelr turn' for the 'free' program;
. homeowners may organize thelr neighbours and quallfy for some cost sharing;
. homeowners may proceed anytime at thelr own expense,

Some Increase In the Drainage Capltal Reserve fund Is required to offset Inflation,
If Councll selects the twenty-one year alternative, two million dollars must be
Invested; however, If the 'program 2000' option s selected, at least four miltion
dotlars must be withdrawn from the Land Sale Reserve fund over the period 1988 to
1991,

Glven many competling alternatives for funding from the Land Sale Reserve source, a
possible one year limlt of one million dollars of drainage Investment should be
considered, This limit Is one assumptlon used In our calculations.

5,00 RECOMMENDAT IONS

5,01

5.02

NWN/mw
Attach,

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

1988 Ditch Elimination Program

533055-023 Area Four Ditch Enclosure $77,000
Edgar/Richard Construction

533055-024 Area Five Ditch Enclosure $363,000
Maillardville Area Constructlon

That Councl| authorize staff to prepare and present a bylaw to approve up to $440,000
of the Dralnage Capltal Reserve Fund for the 1988 program,

"Nell Nyberg, P. Eng.
Municipal Englineer
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Item:

File

APPENDIX B

PROJECT DESCRIPTION
1987 December 21

1988 DITCH ELIMINATION PROGRAM - AREA 4/5

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:

In the context of the long-term Council objective to eliminate all
ditches in urban residential streets in SE Coquitlam, 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 repaired 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 1.5m
gravel strip is provided for parking. Boulevard drainage is confined to
a sod lined swale leading to lawn basins or catch basins.

JUSTIFICATION:

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:
Engineering Complete
Construction 400,000
Contingency 40,000
$440,000
PROJECT DESCRIPTION APPROVED BY:  /y/flubres
. T
T o8



87/12/22

SUBJECT: 1988 DITCH ELIMINATION PROGRAM - LIST OF LOCATIONS

STREET
AREA 4 COMPLETION

Edgar Avenue
Richard Street

AREA 4 TOTAL:

AREA 5 (PARTIAL)

Nelson Street
Adair Avenue
LeBleu
Rodérick
Boileau
Allard Street
Harris Avenue
Alderson
Alderson

King Street

AREA 5 TOTAL

FROM

LeClair Creek

Edgar Avenue

N. Lougheed
W. Woolridge
Alderson

Blue Mountain

‘Brunette

# 234
# 915
LeBleu
# 917

Quadling

T0 LENGTH
o C
Richard St. 124
Lane S. Rochester 250
374

S. Brunette 170
E. Woolridge 155
Brunette 210
Lane W. Allard 180
Harris 150
Brunette 220
Boileau 210
Nelson 135
LeBleu | 260
Alderson _50
1,740

ESTIMATED

(CosT)
(%)

27,000
50,000
77,000

20,000
40,000
45,000
38,000
30,000
42,000
40,000
30,000
55,000
23,000
363,000
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BASE LINE PLAN

APPENDIX C

Unit Cost
Length Cost Increase 3%/year

Year Area Descriptlon (m) $ $/m
1984 1 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 Duniop/Richard 1,850 314,000 170
Subtotal: 9,663 1,408,00

1988 4 & 5 Duntop/Richard 2,114 363,000 172
1989 5 Marmont/Lougheed 2,350 395,773 168
1990 6 Laval 3,900 507,500 175
1991 788 Schoothouse and Walker 3,150 567,000 180
1992 9,10,11,12 Whiting, Gauthler and Dawes Hil| 3,200 592,000 185
1993 12 Brunette/Dawes Hil! 4,000 764,000 191
1994 12 Finnigan/Monterey 4,000 788,000 197
1995 13 LeBieu/Delestre ' 3,150 639,450 203
1996 13 Blue Mountalin/Winstow 3,150 658,350 209
1997 14 & 15 Coleman 3,320 713,800 215
1998 15 & 16 Austin/Falrview 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 Poirler and Gatensbury 3,900 943,800 242
2002 23 & 24 Cotfax and Hickey 3,000 747,000 249
2003 25 Como Lake 3,000 771,000 257
2004 25 & 26 Dawes Hil1/Mundy 3,400 897,600 264
2005 27 Porter /Regan 3,700 1,006,400 272
2006 28 Austin/Linton 3,000 840,000 280
2007 28 Winsiow/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 1 Ranch Park 1,200 185,000 154

1985 2 Harbour Chines 3,893 470,000 121

1986 3 Ctarke Road 2,720 439,000 161

1987 4 Dunlop/Richard 1,850 314,000 170
Subtotal 9,663 1,408,000 606

1988 4 & 5 Dunlop/Rlchafd 2,114 363,000 172

1989 4, 586 Lava! 6,600 1,188,000 180

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

1991 It & 12 Dawes HI1t|/Brunette 6,600 1,260,600 . 191

1992 12 8§ 13 Blue Mountatin 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/Falrview 6,600 1,379,400 209

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

1996 23,24 & 25 Col fax 6,600 1,458,600 221

1997 . 25,26,27 & 28 Dawes Hil1Mundy 6,600 1,504,800 228

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

1999 28 Foster/Polriler 714 172,788 242
TOTAL 78,491 $15,566,188 $199/m Average




DITCH ELIMINATION PROGRAM: BASE LINE PLAN

DURAT I ON: 21 Years
TERMINATION: 2008
INVESTMENT: One mlillon In 1988, 1989 |INTEREST PROCEEDS: $8,597,054

RESIDUAL IN 2008: 1,075,721

Year of Capital Reserve tess Construction plus Interest Proceeds plus Additlonal = New Capltal Reserve
Construct lon Fund Level Expenditure e 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
e 1995 7,266,493 - 639,450 + 530,163 - = 7,157,206
. 1996 7,157,206 - 658,350 + 519,909 - = 7,018,765
f 1997 7,018,765 - 713,800 + 504,397 - = 6,809,362
E 1998 ) 6,809,362 - 764,660 + 483,576 - = 6,528,278
A 1999 : 6,528,578 - 752,400 + 462,070 - = 6,237,948
E 2000 6,237,948 - 780,200 + 436,620 - = 5,894,368
ﬁ 2001 5,894,368 - 943,800 + 396,045 - = 5,346,613
é 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

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

Estimated Interest Proceeds: $8,597,054

3 XION3ddY



DITCH ELIMINATION PROGRAM: 'YEAR 2000 PLAN

DURAT ION: 12 Years

TERMINAT ION: 2000

i INVESTMENT: One millton in 1988, 1989, 1990, 1991

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

; Year of Capltal Reserve less Construct ion plus Interest Proceeds plus Additionatl = New Capital Reserve

Y Construction Fund Level Expenditure a 8% | nvestment 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 - 1,221,000 + 516,015 + 1,000,000 = 7,966,204

:E 1991 7,966,204 - 1,260,000 + 536,496 + 1,000,000 = 8,238,700

f 1992 8,238,700 - 1,300,200 + 555,080 = 7,493,580
1993 7,493,580 - 1,339,800 + 492,302 = 6,646,082
1994 6,646,082 - 1,379,400 + 421,335 = 5,688,016
1995 5,688,016 - 1,419,000 + 341,521 = 4,610,537
1996 . 4,610,537 - 1,458,600 + 252,155 = 3,404,092
1997 ' 3,404,092 - 1,504,800 + 151,943 = 2,051,235
1998 ' 2,051,235 - 1,551,000 + 40,018 = 540,253

E 1999 540,253 - 172,788 - 367,465 = ~0 -

Estimated Interest Proceeds: 4,213,827

4 XIGN3ddv



FROM:

SUBJECT:

DISTRICT OF COQUITLAM

Inter-Office Communication

‘J.L.Tonn, Municipal Manager - DEPARTMENT: Administration

Neil Nyberg DEPARTMENT:\' Englineering

STATUS REPORT: THE TOWN CENTRE DRAINAGE PROGRAM

AGENDA ITEM 503,2

DATE: 1988 January 18

YOUR FILE:

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 from various sectors of 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 unapproprliated balance of $752,830,

Bytaw 1716, 1987 for

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

Developer contributlions and inferest have Increased the fund during

estimated year end balance Is not yet avaliable,.

1987 but an

1,02 The 1987 Town Centre Dralnage Program conslisted of the Lincoln/Heffley dralnage trunk

and oversizing payments to deveiopers, all funded from Bylaw 1716,

The Lafarge Lake

Dyke project was deferred as detalled design s dependent on the proposed relocatlon

of Plnetree Way. Project status ls summarized below,

1987
Actual
Account # Descrliption Byiaw Budget Cost Status
533054-023 Ponderosa Trunk Main #1535 $ 5,189 $ 5,189 Complete
1986 carryover
533054-026 Latarge Lake Dyke # 960 $ 80,000 $ 0 Deferred
#1535 $ 170,000 $ 0 Deferred
533054-028 Lincoln/Heffley #1716 $ 105,000 $ 71,000 Complete
Drainage Trunk
533054-054 Overslzing payments #1716 $ 50,000 $ 23,042 $24,741
to developers Payable

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

1988 are as follows (see attached location sketch),

dratnage system In

Est Imated
Account # Des;rlpflon Cost Funding
533054-031 Hoy Creek Interceptor $ 150,000 Development Cost Charge Fund
533054-033 Heffley Trunk Extenslon $ 152,000 Development Cost Charge Fund
533054-034 Gulldford Storm Maln
- West of Johnson Street ©$ 95,000 Development Cost Charge Fund
$ 397,000

eeel



FOR DRAINAGE COMMITTEE

o -

1,05
1.06

1,07

1.08

The Hoy Creek Interceptor Is Intended to consofldate exlsting and proposed outfalis
tnto Hoy Creek for monitoring and poliution control purposes. A detalled functlonal
destgn study Is needed fo determine the most cost effective method of deafing with the
heavily polffuted 'flrst flush' of storm runoff, The flirst phase of the project would
extend to an existing frunk on Johnson Street, Other segments would extend down fhe
Hoy Creek right-of-way to Its conffuence with Scott Creek. Appendix A Is the detaifed
project descriptton,

The Heffley Trunk Extenslon wlil extend the Pinetree Dralnage Trunk System to Glen
Drive, thus allowing and encouraging development, Appendix B s the detaifed project
description,

The Gulldford Storm Maln, west of Johnson Street, will drain fands north of Gutidford
Way and west of Johnson Street, inciuding munictpal flands scheduled for subdivislon
development In earfy 1989, Appendix C iIs the detalled project description.

Drainage projects funded from the Dratnage Devefopment Cost Charge Reserve are
routinefy presented to the committee In advance of the normal budget review procedure,
because:

. the special funding for these projects s independent of the annual tax fevy
or other municipal funds;

., extensive lead time for design and tendering s required so as +o complete
the projects before the fall ralny season; and

. better tender prices are often obtalned when contracts are tendered In the
of f-peak construction season.

A bylaw s requlred fo approve withdrawa! of funds from the Drainage Development Cost
Charge Reserve Fund, '

2.00 RECOMMENDAT IONS

2,01

2,02

NWN/mw
Attach.

That the 1988 Municipal Drainage Trunk Program be approved in advance of the 1988
Budget Bylaw as follows:

Account # Description Budget
533054-031 Hoy Creek Interceptor $ 150,000
533054-033 Heffley Trunk Extenslon $ 152,000
533054-034 Gultdford Storm Main - West ot Johnson Street $ 95,000
: $ 397,000

That a bylaw to withdraw $397,000 from the Dralnage Development Cost Charge Reserve
Fund be drafted and presented to Councl! by 1988 February 135,

Nel) Nyberg, P. Eng.
Municipatl Englneer
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APPENDIX 'A’

PROJECT DESCRIPTION
1987 December 29

Item: GUILDFORD NAY/HOY CREEK DRAINAGE INTERCEPTOR TRUNK

File No. 05 02 88/10
Account No. 533054 -031
Finance: Development Cost Charge Reserve

Schedule: Engineering: March - May 1988
Construction: July - September 1988

PROJECT OBJECTIVES:

To provide drainage facilities for properties Jocated north of Guildford
gay, east of Johnson Street, south of Walton Avenue and west of Hoy
reek.

To reduce operating and maintenance costs by consolidating drainage
outfalls to Hoy Creek. '

SCOPE OF WORK:

The project includes approximately 180m of 750mm @ storm sewer from an
existing trunk on Johnson Street east along Guildford Way, 70m of
600 mm @ and 200m of 450mm @ storm sewer along westerly edge of the green

strip adjacent Hoy Creek (sizes subject to verification).

DESIGN FACTORS:

- The Guildford Way section must allow for ultimate road drainage.
- The Sherman Street storm sewer must connect into the proposed

interceptor. o
- The alignment and method of construction must be approved by the

Ministry of Environment.
- Construction may be limited by Fisheries requlations 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 2
separate outfall to Hoy Creek thereby increasing operating and

maintenance costs.

COST ESTIMATE:

See attached.

OV PROJECT APPROVED BY:
88/10
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APPENDIX 'B'

PROJECT DESCRIPTION
1987 December 29

Ifem: * HEFFLEY TRUNK MAIN EXTENSION
File 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

Engineering 4,000

' Contract Administration 400
TOTAL: $ 152,158

ROUNDED TOTAL: $ 152,000

PROJECT DESCRIPTION APPROVED BY:

88/10A
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APPENDIX 'C'

PROJECT DESCRIPTION
1988 January 07

ifem:' GUILDFORD WAY dRAINAGE TRUNK WEST OF JOHNSON STREET

File No. 05 02 88/10

Account No. 533054-034

Finance: Development Cost Charge Reserve
Schedule: Engineering:

Construction:

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 P storm sewer along the north half of the ultimate Guildford
Way alignment. Interim ditching may be required to direct runoff from
undeveloped lands to catch basinc located on the ultimate Guildford Way
alignment.

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 9 stub located on Johnson Street at
Guildford 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

RZA
88/10D

f PROJECT DESCRIPTION APPROBED BY:




" DETAILED COST ESTIMATE JOB # G.W.Hest ACCOUNT # 533054-034 REVISED :  88-01-10
‘ = TITLE : Guildford Way Drainage Trunk - West of Johnson St. FILE# 03 02 88/10

@101 : Guitosord uay - test of Johnson St.
REMARKS : Pre-Design Estimate i

CONTINGENCY FACTORS 4. Traffic/Access 1.00  Composite
Estimate : John Meisi 1. General 1.30 3. Weather 1.00  Contingency
2. Scale 1,00 4. Site Conditions 1.00  Factor
3. Soile Conditians 1.00 7. Economic Climate 1,00 1.3000
UNIT 30.00%

ITEM & ITEM DESCRIPTION UNIT COST  GUANTITY FACTOR REMARK SUBTOTAL CONTINGENCY  TOTAL
A04 Mobilize % Demobilize $ 1.00  1.600.00 1.00 ' 1,000 300 1,300
BOZ2 Clear Site ¥ 1,00 2,500.00 1.00 2,300 750 3,220
60&C 300 mm 3 Storm Sew. -3 -4 m A 93.00 180.40  1.00 17,100 5.130 22,230
GioC 450 mm 3 Storm Sew. -3 -4 a2 @ 145.900 200,00  1.00 29.000 8,700 37,790
630A M/H (F~1-7)-base,frame+lid ea 760.00 4,30 1.00 3.040 912 3,932
6308 M/H {F-1-7) - Barrels vm 190.00 16,00 1,90 3.040 912 3,952
641K Catch Basin Lead-1S0amd ] 55.00 S6.00 1,00 Stubs enly-Scuth 3,080 924 4,904
642 Side Inlet Catch Basin(F-1-12B)ea 1,100.00 7.00 0 L.00 7,700 2.310 10,010
662 Rip Rap n3 20.00 1.90 800 240 1,040
Ghd Ditch m 3.00 1.00 1,000 300 1,300

20 Hydroseeding m2 0.40  1,300.20 1.00 Sm #idth 760 228 988

20 Detailed Dezian-Inclusive ¥ 1,00 4,900.90 1.00 Soils Report Avaii. 4,000 0 4,000
502 Adverticing Costs ad 200,00 2.0 1.00 400 0 400

L] fc-Conctructed Drawings Dwa 300.00 2,00 1.00 600 0 £00
‘ TOTAL : 12 Itess 16,342 20,706 94,72

Page 1
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FROM:

SUBJECT:

DISTRICT OF COQuUITLAM

AGENDA ITEM 503.3
Inter-Office Communication

JoL.Tonn, Munlcipal Manager DEPARTMENT: Administration DATE: 1988 January 14

Neil Nyberg DEPARTMENT:  rg'neertns YOUR FILE:

GREATER VANCOUVER LIQUID WASTE MANAGEMENT PLAN OUR FILE: 0O 0306
“* 0107 05

FOR DRAINAGE COMMITTEE

Reference: A, Greater Vancouver Recelving Water Quallty Conditions: Coastlline Environmental
Services: July 1987
' B. tmpact of Pollutants and First Flush Stormwater Quality In Watersheds on
‘ Westwood Helghts: K, Hall, P, Eng., February 1987

1,00 BACKGROUND

1,01 The Waste Management Act S.B.,C, '1982! allows municipal governments to dlscharge
waste under Individual permit, related to locatlon; and/or under the auspices of a
formal waste management ptan, in 1985 December, the GVRD commenced stage one of a
two-part process which wilt culminate In a 'liquid' waste management plan to cover

all sanltary and storm waste discharges to recelving waters in the |ower mainjand
area,

1,02 Twenty-one areas within the study area were examined by the consultants
(Reference A) over the perlod December 1985 - July 1987, Where water quatllty
objectives were met, wlth no restrictlions on water uses, the rating was 'good', and
six areas achleved this level, Other areas were rated 'fair' (intermittent
restriction of water use) or 'poor'! (consistent restrictions on water use)., The
evaluatlons all summarized In the synopsis to Reference A,

1,03 The following entrlies In the synopsis table of Reference A relate to Coqultiam area
recelving waters:

Port Moody Arm Falr based on a Iimited database. Evidence of localized
sed iment contamination which exceeds ODCA |imits,
Occasional splills from transportation and industrial
actlivities, (Note: Moody Arm recelves runoff from Noon's
Creek {Westwood Plateau)

Coquitiam River Good, upstream of gravel operation, Water quality
decreases downstream of gravel operations due to Increases
In suspended sollds whlich have Influenced salmonid
spawning, (Note: Coquitiam River recelves runoff from
Hoy Creek, Scott Creek, Maple Creek, Hockaday Creek and
other natural watercourses iIn Coquitiam,)

Fraser River Falr: due to occasional high concentration of fecal
coltforms and heavy metals, Upstream sources
(anthropogenic and natural) are responsible for part of the
toadings, however importance relative to other sources lIs

. unknown, (Note: Fraser River recelves runoff from Mundy

¢ Creek, Booth Creek, Nelson Creek and other natural
watercourses in Coquitiam,)

0002
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Jo L, Tonn,_Muhlclpal MSnagbr S -2- e 1988  January 14

A

1,03 cont'd *

. Brunette.River . Falr. Occaslonal exceedance of criteria for coffform,
copper and lead,.

Pitt River Good, based on pre-~1980 data,

1,04 Thls memorandum recommends that the Information be recelved.

2,00 DISCUSSION

2,01 Conslderable study of the effects of urban pollution of storm runoff has been
Included in the Lower Malnland Llquid Waste Management Plan, As part of the Impact
analysls of new development In Coquitiam, detaliled study of pollutant loadings In
Hoy and Hockaday Creek was carried out. The study was made determine the effect of
urban development on recelving waters,

2,02 The Hall Study (Reference B) concludes that storage or diverslon of the "first
ftush® component of a storm event, whlch usually occurs during the first hour,
should provide some protection to aquatic biota In Hoy Creek and Hockaday Creek.
This Is particulariy important in dralnage tributary to the Westwood Plateau
because the relatlvely steep slopes encourage pollutant transportation, Diverslon
of fow flows (first flush) from the Delahaye Drive outfall at the Hoy, Creek Dam has '
already been antlclipated by recent constructlon, Further development' of the low
flow diverslon concept can be expected in future drainage works in the Westwood
Helghts development,

2,03 The value of the pollution study of recetving waters surrounding Coquitiam .
(Reference A) is to provide a benchmark to assess effectlveness of pollutlon
control for urban runoff (Reference B),

3,00 RECOMMENDATION
3,01 That this report be recelved.
Netl Nyberg, P, Eng,
Municlipal Englneer

NWN/pin

Enc
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A \ﬁ:."‘- o : ' C o xi
o SYNOPSIS
A. Bagkgrgting -

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 plén: first, the collection of information on the receiving environment and
development of wasfe 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
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 & DD). The GVS & DD now falls under the
umbrella of the GVRD for administrative purposes.

B. Assessment of Environmental Quality

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 ghat 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



. xii

the apparent environmental conditions for each of the 2! areas. Although ' the study

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 Managemént Plan
(LWMP).
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IS TAB

OVERVIEW OF ENVIRONMENTAL QUALITY OF LOWER MAINLAND RECEIVING

Georgia Strait

Queen Charlotte Channel
(In Howe Sound)

Quter Burrard Inlet
(e.g. English Bay)

False Creek

Vancouver Harbour
(First Narrows to
Second Narrows)

Second Narrows
to Burns Point

WATERS

Good, based on 1979 monitoring data and pre-operational
monitoring for Iona 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.

Poor. 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.

Poor. 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 1is evident. Frequent tidal
flushing probably reduces environmental impact.

Restrictions on consumption of bivalves from region.
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Port Moody Arm

Serpentine River

Nicomek! River

Little Campbell River

Seymour River

Lynn Creek

Capilano River

Coquitlam River

Indian Arm

Boundary Bay

WATERS
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Fair, based on a limited database. Evidence of localized
sediment contamination which exceeds ODCA limits.
Occasional  spills from  transportation and  industrial
activities.

Poor. Periodic low oxygen levels resulting in fish Kkills.
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‘
regularly exceed criteria.

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

Good, 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.

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

Good, wupstream of gravel operation. Water quality
decreases downstream of gravel operations due to increases
in suspended solids which have influenced salmonid

spawning. ‘

Good, with exception of periodic fecal contamination at
Deep Cove. '

Fair, based on 1979 data. Levels of fecal coliforms remain
above limits for shellfish harvesting. Pre-1979 data
indicates exceedances of criteria and objectives for
dissolved oxygen and copper. »
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OVERVIEW OF ENVIRONMENTAL QUALITY OF LOWER MAINLAND RECEIVING

Sturgeon Bank

. Fraser River

o Main Stem

o Main Arm

o Lower Main Arm

0 Upper Main Arm

o Lower North Arm

'{ Brunette Drainage Basin

o Still Creek
0 Burnaby Lake

o Deer Lake

WATERS
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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 good 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) tions of
fecal coliforms and heavy metals.

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

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

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. .

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

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

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
0 Brunette River Fair. Occasional exceedance of criteria for coliforms,

copper and lead.

Pitt River ' Good, based on pre-1980 data.
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Fecal C .

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 cdnfamination. For example, Boundary Bay
remains closed to shellfish hafvesting. 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.

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
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 ariy 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
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 Lowér 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



BATHING BEACH CLOSURES

o Sunset Beach
o Wreck Beach
o Eagle Harbor

Sturgeon
8onk

GEORG ! A

vancouver

® Gt Gt — —— — —

1:250,000
|

el X P

e i SR S ST
POTENTIAL USE IMPACT

- Still Creek
eation

”

POTENTIAL USE IMPACT gixt
o Irrigation ;
o contact recreation

BOUNDARY BAY .

TING I

CLOSURE
BIVALVE HARVES

SO T o 4o ST o ¢ t— + 4 ¢ — - o

’ Figure i:

Areas where water u
fecal contamination.

s‘~ere Iin.:l during 1985-86 because of

ITTAX



xix

organometallic (organotin) comoounds 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
s‘uggested as the main cause of mortality., The proposed new outfall is designed to
e‘aliminate 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 based 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 m’anagemeﬁt of | the
Fraser River Estuary. Furthermore, programs in accordance ‘with the recent  Ministry
of Environment water quality assessments and objectives fo; 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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SECTION

3.

Environmental Status
o of the
Brunette Drainage System
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3.8 Brunette Drainage Basin

Biophysical Description

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. It is
fed by Still Creek, by a creek from Deer Lake, and by various minor creeks. The
Cariboo Dam regulates the drain from Burnaby Lake into the Brunette River.

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

width. It is fed by a number of small creeks and "drains via Deer Creek into Burnaby ‘
Lake.

The Brunette River flows ffom 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 Déer 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 cor}idor 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 ‘
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, 5% recreational and 1% major
transportation corridors (Hall et al., 1976).

Environmental Status

Water Qualit

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

the Brunette River (Tables 3.8-1a to 3.8-1d). Parameters in Still Creek that exceeded .
criteria are the following: '

o fecal coliforms

o orthophosphate

0 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 with 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.
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 stormwaters 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 dissolved -0Xygen, ortht;bhosphate and fecal coliform do not
consistently meet established criteria. ‘ Thxs situation ongmates in Still Creek, which’
feeds Burnaby Lake. Dlssolved oxygen levels as low as 4.8 mg/L a level which wouid
affect freshwater biota (Davxs, 1978), have been measured. Fecal coliform data were
higher in the early l980’s, but lower in 1984, when 24% of results exceeded 200
MPN/100 .mL In 1985 only 8% of results exceeded 200 MPN/100 mL. Burnaby Lake
water quality data showed low levels of chlorxde, mercury and cadmium. Detection
limits fer 'copper and lead were so high when samples were analyzed, that it was not
poesible 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/100 mL in 1984, and 6% in 1985. Orthophosphate levels exceeded the criteria only
once between 1981 and 198S. The Corporation of Burnaby has recently hired an
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/100 mL, while in 1985, 15% of the results
exceeded this level.

Sediment Quality

Limited sediment quality data were found for the Brunmette Drainage Basin; much of it
dates back to 1973-74 (Table 3.8-2). Data included measurements of copper, lead,
mercury, c¢admium, 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
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with_‘ inputs from urban and industrial sources. Recent levels of PCBs, i.e., 40 ug/kg in

1983 (Lawson et al., 1985) are much reduced over previous levels i.., 780 ug/kg in’

1974 (Garrett et al., 1980). Phosphorus levels are much higher than normal background
levels.

Biota Ouali

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 et al., 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 in
the Brunette Drainage Basin:

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

o Burnhby 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).
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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 kill- on the Brunette River. The River has

" since flushed itself out; indications are that there are no permanent long- term 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 good.
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 water quality due to continued development in 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 area.
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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TABLE 3.8-1a. WATER QUALITY COND-!'I‘IONS COMPARED TO ESTABLISIIED CRITERIA

Arcen: Brunetlte Drainage Basin

Location: Still Creek

Parameter Period Primary Range of Values EPA a Canadian . Lowest Known _ Safety Factorsb
. Reference(s) Reportied Criteria Criteria Effect Level : :
(A) (B) () (D) B/A Cl/A D/A
Chloride 1982 wMmB Eiles ' 12.8-19.5 mg /L NA NA -
‘ 1981 WMB Files - 2.7-21.6 mg/L -
- - i ‘ . .
1980 WMB Files 16.3-20.4 mg/L -
Phosphate * 1982 WMB Files 11-40 ug/L 30 ug’/Le ' R - 0,75 -
“Ortho 1981  WMB Files 5-28 ug /L. - L1 -
1980 WMB Files 29-31 ug/lL . - 0_. 97 -
y e
Fecal - 1985 , GVRD, <20-170,000 MPN /106 m} 2007 ’ #
Coliforms Burnaby Health
1984 Burnaby Health <200-240, 000 MPN /180 m} o
1980-82 WMB Files G0-9200 MPN /100 mt
Copper 1981 WMB Files 9-30 ug/L 6.5 ug/l, 5 ugll‘e - 2.4 ugllf ) 0.22 0.17 0.08
1980 wmMB Files 10-22 ug/L . ’ 0.30 0.23 0.11
Lead 1981 WMR Files 7-95 ug/L 1.3 ug/L 25 ug/L® 30 ug/L® 0.001 0,26 0.32°
1980 WMB Files 8-9 ug/L 0.14 2.8 3.3
Mercury 1981 WMB Files <0.05-0,06 ug/L 0.012 ug/L 0.2 ug/L® 0.8 ug/L 0.2 3.3 15
1980 WMB Files 0.07-0.09 ug/L 0.13 2.2 10
Cadmium 1981 Garrett ct al., <0,5-0.5 ug/L * 0.66 ug/L 0.2 ug/Lt lug/®- - 1.3 0.4 2
1985 . . R
1980 A " ~ <0.5-1.6 ug/L 0.4 0.13 ..0.63
Chlorophenols No data
PCBs No datn

a. Environmental Protection Ageney, 1980, 1984,

T,
b.  Criterion divided by worst case reported value. Fnelovs less than 1
indicate that the criterion has been exceeded.

(L fiealth snd Wellare Canada, 1978, h.

d.  AMeKee and Wolf, 1963,

Q. International Joint Commission, 1977,

f. Swuin and Holms, 1985,
for chlorophenols is the sum of tri-, tetra-, and pentachlorophenol;
eriterion for PCBs is the sum of Aroclors 1242, 12564 and 1260,

B.C, Water Quality Objectives. Criterion

Ministry of Enviranment, 1975, ‘Criterion for waler contact recreation
is 200 MPN/100 ml running geometric mean on a minimum of 5 samples

i u o day poeriod,

Minimum suggested value {or protection of fish (Davis, 1975},

Nol enleulated, since the safety velatwonshitp is the revesse of thud for

{he other parameters, Safety may be estimated by rvelating fhe

reported value to the ceritervin,

6v¢



TABLE 3.8-1a (cont.)

Parameter Perlod Primary Range of Values EPA a Canadian Lowest Known Safety Pactorsb
. Reference(s) Reported Criterla : Criterla Effect Level S
' (A) (») ©) ' © (DY B/IA  C/A DA
Dissolved 1982 WMB Files 10.0-11.0 mg/I : 9.0 mg/LP See note 7"
Oxygen . . ‘
1981 WMD Files 8.0-10.6 mg/L
1980 WMB Files 5.6-7.2 mg/L
’ [
‘ - W
“n °

. Environmental Protection Agency ., 1980, 1984,

b.  Criterion divided by worst case reported value. Faclors less than 1
indicate that the criterion has heen exececded.

¢.  Healih and Welfare Cunada, 1978. : h.

d.  McKee and Wolf, 1963, .

e. International Joint Commission, 1977, .

f. Swain and flolms, 1985, 1B.C. Water Quality Objectives. Criterion
for chlorophenols is the sum of tri-, tetyn-, nnd pentachlorophenol; M
criterion for PCRs is the sum of Aroclors 1242, 1254 and 1260. :

g. Ministvy of Environment, 1975. Criterion for water contact rveerentlon

is 200 MPN/ 100 mi running geometric menn on a winimum of § samples

in a3 dav period,

Minimuam sugpested vatue for protection of fish (Davis, 1975).

i. Not eslealated | sinee the safely relationship is the reverse of that for
the other parameters.  Safety moy be estimated by reluting the
veported vidue to the ceriterin.
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TADLE 3.8-10. WATER QUALITY CONDITIONS COMPARED TO ESTABLISHED CRITERIA

Aven: Brunette Drainage Basin

Location: Durnaby lLake

Parameter Period Primsry Range of Values EPA Canadian Lowest Known Safely Factorsb
Reference(s) Reported Criteria Criteria - Effect Level

(A) (B (C) D) © BIA Cl/A DI/A
Chtoride 1980-82 WMB Files 7.7-30 mg/LL N/A N/A -
Phosphate e
-Ortho 1980-82 WMB Files . 5-48 ug/L 30 ugg/L - 0.61 -
Fecal 1985 Burnaby liealth <20-700 MPN /100 ml 2007
Coliforms 1984 Burnaby Health <20-24,000 MPN/100 m

1980-82 WMB Files §0- >24,000 MPN /100 ml
Copper 1980-82 WMD Files <10 ug/L 6.5 ug/lL 5 ug/LE 2.4 ug/L® 20.65 - :0.5 30,24
Lend 1980-82 WMB Files <100 ug/L 1.3 ug/L 25 ulzll,e a0 uglLe 0,013 0.024 ~0.030
Mevcury 1980-82 WMR Files <0.05-0.12 ug/l 0.012 ug/l. 0.2 ug/Le 0.9 ug/l."' 0.1 1.7 7.5
Cadmium 1980/81 Garrett et al., < <0.5 ug/L 0.66 ug/L 0.2 ug/t° 1 ug/L® 1.3 >0.4 >2
1985 : Co
Chlorophenols No data
PClls No datn
Dissolved 1980-82 WMD) Files 4.8-16.1 mg/L 9.0 mg/L 9.0 mg/l.h Sce note "I
Oxygen . .
. . Environmental Protection Agency, 1980, 1984, . Ministey of Environment, 1975. Critevion for water coninct recreation
b. Criterion divided by worst ease reported value. Factors less than 1 is 200 MPN/100 ml running geomeltric mean on o minimum of 5 sumples
indicate that the criterion has heen exceeded, in u 30 day period,

¢.  Health and Welfare Cannda, 1978, b, Minimum suggested value for protection of fish (Davis, 1975).

d.  McKee and Wotf, 1963, .
C. Interaational Joint Commission, 14977,

f. Swain and Holms, 1085, B.C. Water Qunlily Objectives.  Criterion
for chlorophenols is the sum of tri-, tetra-,

criterion for PCBs is the sum of Aroclors 1242, 1254 and 1260,

and pentachlorophenol:

Not cnboudnted,, smee the salely relationship is the reverse of that for

Ahe other pueameters.  Safely muy be estimated by relating the

reported value to the eriterin.

16T
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TABLE 3.8-1c.

Bruncite Drainage Basin

o
4

WA'TER QUALILY CONDITIONS COMPARED TO ESTABLISHED CRITERIA

Location:

Brunectte River

Parameter Period Primary Range of Values A EPA Canadian Lowest Known Safety Factorsb
Reference(s) Reported Criterin Criteria Effect Level
(A) (B) () (D) B/A cl/a D/A

Chloride 1973-82 Swain ‘& Holins, 7.4-32.6 mg/l. N/A N/A

1985 :
Phosphate 1973-82 Swain & Holms, 5-18 ug/1, 30 ug/l.e - 1.7 -
-Ortho 1985
Fecal 1985 Burnaby Health <20-24,000 MPN /100 ml 2007
Culiforms 1984 Burnaby lealth <20-9,200 MPN /100 m}

1973-82 Swain & llolms, 50-5,400 MIPN /100 m!

1985
Copper 1973-82 Swain & Holms, 1-30 ug/1. 6.5 ug/l, - 5 ug/L® 2.4 ug/® 0.22 0.17 0.08

1985 : - -
Lend 1973-82 Swain ¢ Holms, 1-35 ug/L 1.3 ug/L 25 ug/Le 30 ug/L® 0.04 0.7 ‘0.86 .7 o

1985 . -

e e - 4

Mercury 1974 Garrett et al., <0.05 ug/L 0.012 ug/L 0.2 ug/L 0.9 ug/l,” >0.24 >4 ~>18 gﬂ’

1980

1973-82 Swain & Holms, <0.05-0.09 ug/L 0.13 2.2 10

1985 . i .
Chlorophenols No data
PCBs No data i
Dissolved 1973-82 Swain ¢ Holms, 6.6-14.2 mg/L 9.0 mg/1, 9.0 mg/LY See note “i" i
Oxygoen 1985

n. Environmental Protection Agency. 1980, 1984,
riterion divided by worst ease reported value.

Il

Foetors less thau 1

indicnte that the criterion has been exceceded.
¢, Health and Wellare Conada, 1978,
. MeKee and Woll, 1963, ,
C. International Joint Commission, 1977,

f. Swain and llohus, 1985,
for chlorophenots is the sum of tri-, tetra-,

B.C. Water Quatity Objeclives,

Criterion
nnd pentachlorophenot:

criterion for PCHs is the sum of Aveclors 1242, 1254 and 1260,

Ministry of Environment, 1975,

Criterion for water contact recreation

is 200 MPN /100 ml running geometric mean on- a minimum of § samples

i 30 dov period,

Minimum siggestad vidue for protection of fish (Davis, 19753, ]
Not valeulnted, sinee the salety relationstiip s the reverse of that for

the other puramelers.

reported value to the criterin.

Sufely mny be estimated by retoting the

‘ -



TABLE 3.8-1d. WATER QUALITY CONDITIONS COMPARED ‘IO ESTABLISHED CRITERIA

Avea: Brunette Drainage Basin

Location: Deer Lake

Parameter Period Primary Range of Values EPA a Canadian Lowest Known Safety Fnc(orsb
Reference(s) Neported Criteria Criteria Effect Level
(A) ' (B) () (D) B/A Cl/A D/A
Chloride No data
Phosphate 1985 Burnaby Ilealth 4-19 ug /L. 30 ug/Lt - 1.6 -
-Ortho 1083 Burnaby Iealth 9-59 ug/L - 0.51 -
1981 Rurnaby Health 9-25 ug/L - 1.2 -
Ammonia 1985 Burnaby Health 0.005-0.033 mg /1. 0.02 mgll.e 0.07 mg/Le 100 350
(0.0002 mg /1. max. un-ionized un-fonized
un-ionized)
1983 Burnaby Health 0.007-0.064 mg /L 83 292
(0.00024 mg/L mox.
un-jonized)
1981 Burnaby Health 0.011-0,110 mg /L. 30 108
(0.00065 mg/I, max. PR
un-ionized) B :
Fecal 1985 Burnaby Health <20-9,200 MPN /100 ml " 200%
Coliform 1984 Burnaby Heslth <20-11,000 MPN /100 mi
Copper ‘ No data
Lend No data
Mercury No daota
Cadmium No data .
Chloroplhienols No dota
PCBs No data
Dissolved
Oxygen No data
8.  Environmental Protection Agency, 1980, 1984. g. Ministry of Environment, 1975. Criterion for water contact recreation
b. Criterion divided by worst case reported value. Factors less than 1 is 200 MPN/100 m! running geometric mean on a minimum of 5 samples

indicate that the criterion has been excceded.

-0 0

llealth and Welfare Canada, 1978.
McKece and Wolf, 1963, :
International Joint Commission, 1977.
Swain and Holms, 1985,

B.C. Water Quality Objectives. Criterion

for chlorophenols is the sum of tri-, tetra-, and pentachlorophenol;
criterion for PCBs is the sum of Arwclors 1242, 1254 and 1260.

in a 30 day period.

Miimum suggested value for protection of fish (Davis, 1975).

Not calculuted, since the safely relationship is the reverse of that for

the other parameters.

Salety may be estimated by reloting the

reporied value to the criteria.

€T



TABLE 3.8-2. SEDIMENT QUALITY CONDITIONS (I()l\ll’l\v.l'(l-:fl TO ESTABLISHED CRITERIA
Locatlon: Still Creek, Burnaby Lakeo,

. 96T

Aren: Hrunetic Drainage Hasin
] . and Brunette River
Parameter Period Primary Range of Values Canadian - Safety Factors®
Reference(s) (dry wt values) Criterin IR
Reported
(A) - (B) B/A
Copper 1982-83 {awson et al., 1985 32-128 we/g
1973-74 iall et al., 1976 12.2-177 ug/g
. lend 1982-83 - lawson et al,, 1985 149-300) ug/y,
1973-74 tiall et al., 1976 24-840 ug/g
Mercury 1982-83 lawson et al., 1985 <25 ug/ig 0.75 ug/éb >0
: 1976 Garrett et al., 1980 9-10) ug/kg R ¥ g
1973-74 itall et al., 1976 11-101 ug/kg 7.4 .
Crcbnivm 1973-74 Garrett et al., 1985 Ni>-1.20 ue/g 0.6 ng/gb 0.5 ° .
Chlorophenols No data . - M
MClis 1982-83 lawson et al., 1985 <20-40 ug/ke ;
1974 Gacrett et al., 1980 <10-780 ug/kg,

d. Swain and lolms, 1985. B.C. Water quality objectives. Criterion
is the sum of Aroclor 1242, 1254, and 1260 present in surface

sediment .

Criterion divided by worst case rcported value. Factors less than
1 indicate that the criterion has been exceeded.

Ocean Dumping Control Act, 1975,
Swain and llohns, 1985, B.C. Witer Qunlity Objectives. Criterion
is the sum of tri-, tetea-, and pentachlorophenol present in

surface sediment,



PABLE 3.8-3. LEVELS OF CONTAMINANTS IN BIOLOGICAL TISSUES
COMPARLED 1O USTABLISHED CRITERIA

Location: S$till Creek, Burnaby l[inke,

Arca: Brunette Drainage Basin and Brunctte River
Parameter Period Primary Range of Values Canadian Other Safety Factor? Consumption
Reference(s) (ug/wet g Health & Welfare Guidelines, Required to c
except as noted) Guidelines™ Obhjectives Exceed Criteria
(ug/wet g)
(A) (B) (C) B/A C/A
Copper 1977 Bindra et al., 1977 Worms, whole: 10.1-733 0.5 mg/kg body
ug/g dry wt wcifghl/dnyd
0.5-36.7
ug/g wet wt
" Lead 1977 Bindra et al., 1977 Worms, whole: 147-1230 ‘Tolerable intake,
ug/g dry wt ndults, 3 mg/
7.4-61.5 weekd
ug/g wet wt
Mecrcury No data
Cadmium No data
Chloru-
phenols No data
PCilis No dnta
a.  lHeolth and ?Vglfare Canada, 1978. c. Swain and loims, 1985, B.C. Water Quality Objectives. Criterion ls
b. Criterion divided by worst case reported vanlue. Factors less than the sum of tri-, tetra-, and pentachlorophenot present In fish
1 indicate that the eriterion has been exceeded. muscle,
c. Where the criterion is weight dependent, it is calculuted for a f. Swain and Holms, 1985. B.C. Water Quality Objectives. Criterion is
70 kg person. The worst case reported value is uscd. the sum of Aroclor 1242, 1254 and 1260 present in fish muscle.
d. World flealth Organization, 1979. g. NeNeely et al., 1979, (Canadinn Water Quality Criteria)

13 Y4
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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 valleyé that penetrate the mduntains bbrdering the north side of . the Fraser
VYalley. Its length incorporates Pitt Lake, and it drains a total area of 515 km2. With
an annual mean dis_cha'fge of 54 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 ubstream from New Westminster, where the Fraser bifurcates into its two
main Arms,‘ and forms the boundary between 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 | 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
Lake, is that sediment-bearing Fraser River waters often flow into the Lake. ‘A
"negative” 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 could find no recent data on
water quality, virtually no data on contaminants in aquaﬁc 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 wvariability in background
levels. Dissolved oxygen was high at all times. No data were found on the
concentrations of organic contaminants in water. It is like'ly .that water quality

conditions have not changed since the last sampling period.

Sediment Quality

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

Biota_Quality

Only 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, WATER QUALITY CONDITIONS COMPARED TO BSTABLISHED CRITERIA B

Aven: Pill River ’ ’ — ...;._

Parameter Period Primary Range of Values EPA a Canadian Lowest Known Safety Factorab
Reference(s) Reported Criteria Criteria Effect Level
L (A) @ - (C) (D) B/A  C/A * DIA

(Mloride 1972-19 Swain & Holms, 1985  0.6-4.2 ug/l. ' N/A N/A
!‘{msﬁmte 1972-79 Swniﬁ & Holms, 1985 <3-14 ug/l. 0 up,/Le ’ ’ N 2.14 -
-Octho .
Fecal 1973-79 Swain & Holins, 1985  L3-5400 MPN/100m] 2008
Coliforms . R
Copper 1972-79 Swaln & Holms, 1985  <1-13 ug/t. 6.5 ug/l. 5 ugNf 2.4 ught 0.50 0.38 0.8
leod 1972-78 Swain & llolms, 1985  <1-9 ug/L. 1.3 ug/L 25 ugNL® 30 ug/1® 0.14 2,78 3.33.
Mercury 1974 Swain & Ilolms, 1985  <0.05 ug/L 0.012 ug/I. 0.20 w/L® 0.9 ug/L® - > RL I

) _ . R ’ T T ¥
Cadnitm 1978-79 Garrett et al., 1965  <0.50 g/, 0.60 ug/L. 0.2 ug/L Low/S >0 029143 o g

1975 - Garrett et al., 0.70 ug/t. Lo P
1985 . -

hlorophenols Nc data -~ .
s No data ' e %
bissolved 1972-74 Swain & llolms, 1985  9-14.5 mg/L. 9.0 mg/L. 8.0 mg/l,h See nole "i"
Oy 87.5/-115.47, sat. -
n. Environmental Protection Agency., 1980, 1984, g. Ministey of Environment, 1975, Critervion (ur water contuact recrention
b.  Criterion divided by worst cuse reported value. Factors less than 1 is 200 MPN/100 wl running geometrie mean on a minimum of 5 snmples

indicatle that the critervion has been exceeded, in a 30 day period.
c. Health and Welfare Canada, 1978, Lo h. . Minimum suggested vatue for prolection of fish (Davis, 1975).
. MeKee nnd Wolf, 1963, R 1 Not eateatnted . sinee the snlely relaticoshap is the rreverse of that for
o, Inteenantional doint Commission, 14977, the other parameters.  Safety may be estimated by reinting the
f. Swuin and Holms, 1985, B.C. Water Quality Objectives.  Criterion reporied value to the eriteria,

for chtorophenols is the sum of tri-, tetra-, and pentachlorophenol; B

criterion for PCBs is the sum of Aroclors 1242, 1254 and 1260.



Aren: Pitt River

TABLE 3.9-2. SEDIMENT QUALITY CONDITIONS COMPARED TO ESTABLISHED CRITERIA

Parameter Period . Primary Range of Values Canadian Sofety Factors®
Reference(s) (dry wt values) Criteria
Reported .
78] (8) B/A o

No perlinent data

8. Criterion divided by worst cnse reported value. Factors less than d. Swain and tHolms, 1985, B.C. Water quality objectives, Criterion

1 indicate that the criterion hns been cxceeded. is the sum of Aroclor 1242, 1254, and 1260 present in surface
b.  Ocean Dumping Controt Act, 1975. sediment. :
c. Swain and Holins

is the sum of
surface sediment.

. 1985. B.C. Water Quality Objectives. Criterion

tri-, tetra-, and pentachiorophenol present in

192



TABLE 3.9-3. LEVELS OF CONTAMINANTS IN BIOLOGICAL TISSOES
COMPARED TO ESTABLISHED CRITERIA

Aren: Pitt River

Parameter Period Primary Range of Values Canadinn Other Saflety Factor? Consumption
Reference(s) (ug/wet g tealth & Welfare Guldelines, Required to c
except as noted) Guidelines Objectives Exceed Criterfa
(ugl/wet g)
(A) (B) (c) B/A C/A k
Copper No data .
l.end No datu
Mercury No data
Cadmium No data
Chiloro- No data
nhicnols
PCHs 1980 Chapman et al., Fish, epax. 0.5 ugl/g wel wlr
1980 muscle
(composites): 0.034-0.23 2.17
o. Health and Welfure Cunada, 1978, e. Swuin and Holms, 1985. B.C. Water Quality Objectives. Criterion is
b. Criterion divided by worst case reported value. Factors less than the swn of tri-, tetra-, and pentachloropheno! prescitt in fish
1 indicule that the criterion has been exceceded. muscle. '
c. Where the criterion is weight dependent, it is calculated for a f.  Swain and Holins, 1985. B.C. Water Quality Objeclives. Criterion is
70 ke person. The worst case reported value is used. the sum of Avocior 1242, 1254 and 1260 present in [ish muscle.
d.  World {leslth Organization, 1979. g. McNeely et al., 1979. (Canadiun Water Quality Criteria).

[4°74
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3.16 Coquitlam River

‘ The Coqurtlam River is a tnbutary of the Fraser vaer and drains a valley to the north

of the Fraser Valley. Its upper reaches have been dammed, forming Coquitlam Lake,
Wthh supplxes 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.
Beiow, 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 Assessments

Overview assessments of the Coquitlam River are limited to documents by Swuain and
Holms (1985) and Clark et al. (1980). Except for studies relating to discharges from

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

Environmental Status

Water Quality

Data are oh record only for water quality (Table 3.16-1). - Water quality monitoring has
indicated that freshwater criteria are generally met in the Coquitlam River. The
exception is the presence of high concentrations of suspended sediments which have
affected salmonid spawning. Chioride and orthophosphate levels are low. Measurable

concentrations of copper and lead, which sometimes exceed criteria, probably represent
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natural source inputs. Dissolved o;&gen was alwa§s hiéh. A slight decrease in pH
(0.275 pH units) over a period of 25 years was rgportqd by Whitfield (1985). Suspende’
solids, however, freq;xemly were at unsat‘isfactory' levels downstream of gravel
operations. In a recent study, where samples. were taken above and below th‘elgravel
operations after raiqfall 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).

dim and Biota Qualit
No data on sediment quality or biota were found.
Special Situations - Issues

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

ranked as  "good". The ongoing commercial interest in Coquitlam River gravel,.
combined with the occasional low flow situation below the dam, has severély 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, to.
reduce the release of suspended solids. V

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 water.
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.



Aren: Coquitlam River

TABLE 3.16-1.

WATER QUALI'TY CONDITIONS COMPARED ‘'O ESTABLISHED CRITERIA

Parameter Period Primary Range of Values EPA Canadian Lowest Known Safety I’ac(orsb
Reference(s) Reported Criteria Criteria Effect Level
(A) () (C) (n) B/A ClA D/A
Chioride 1982 MOE, WMH Files 0.5-4.6 mg/L ’ N/A ‘ N/A
1981 " " 0.6-3.4 mg /1. :
1980 v " 0.6-9.5 mg/lL.
1979 " " 1.5 mg /L
1979-82 Swain & llolms, AT MOUTH ONLY:
1985 0.8-10.8 mg/l, - 23.1 231
Phosphate . e'
-Ortho 1982 MOE, WMB Files <3-5 ug/L 30 ug/l, - 6.0 -
1981 " " <3-46 ug/l - 0.65 -
.1980 " " <3-21 ug/L - 1.43 -
© 1974-82 Swain & Ilolms, AT MOUTH ONLY:
1985 <3-46 ug/L - 0.65 -
[
TFecnl 1985 Simon Fraser <3-240 MPN /100 mil 200%
Coliforms ftealth Unit :
1983 " " 70 MPN /100 ‘Y
1982 " " 4-23 MPN/100 mi ..
1979-82 WAMB Files <2-920 MPN/100 ml
Copper 1983 Sutlivan et al., <5 ug/L 6.5 ug/l. S uglr.e 2.4 ug/l.c >1.3 »1.0 -0.48
1985 -
1981 MOE, WMB Files <1-10 ug/L 0.6 0.50 0.24
1980 " " <1-3 ug/L 2.117 1.67 0.80
1979 " " <i-5 ug/lh 1. 1.0 0.48
1972-81 Swain & Holms, AT MOUTH ONLY: L
14985 <1-20 ug/L 0.3 0.25 © .12
Lead 1983 Sullivan ct al., <20 ug/l. 1.3 ug/L 25 ugll.c 30 ug/LL »0.065 -1.25 1.5
1986 -
1972-81 Swain & Holms <1-10 ng/L 0.13 2.5 3.0
. 1985
Mercury 1983 Sullivan ct al., 1986 <50 ugll, 0.012 ug/l. 0.20 ug/l.e 0.9 ugr/l.e Indeterminate
a. l;‘nvirqnmentul Protection Agency, 1980, 1984. €. Ministry of Environment, 1975, Criterion for water contact recreation
b.  Criterion divided by worst case reported value. Factors less than 1 is 200 MPN /100 ml running geometric mean on a minimum of 5 samples

™moan

indicate that the criterion has been exceeded.

in o 30 dny period.

Health and Welfare Canada, 1978. h.

McKee and Wolf, 1963, R . i.
International Joint Commission, 1977.

Swain and Holms, 1985. B.C. Waler Qunlity Objectives. Criterion

for chlorophenols is the sum of tri-, tetra-, and pentachlorophenul;

criterion for PCBs is tire sum of Aroclors 1242, 1254 and 1260.

Minbium supgested value for protection of fish (Davis, 1975),

Not calculated, since the safely relationship is the reverse of that for
the other parameters. Safely may be estimated Ly relating the
reported value to the criteria.

Lze



TABLE 3.16-1 (cont.)

o

> 4
Pavameter Period Primary Range of Values EPA N Canadian Lowest nown Safety Fnclorsb
Reference(s) Reported Criteria Criteria Effect Level
(A) 1) ) m B/A CIA D/A
Cadmium 1978-81 Gurrett et ul., <0.5 ug/L 0.66 ug!/l 0.20 ug/Le 1.0 up,r/l.e »1.32 40.4 >2
. 1985
Chlorophenols No data
PCBs No dnta J
Dissolved 1982 MOL, WMB Files 12.0-15.4 mg/L 6.4 mg/l.h Sce note "i"
Oxygen 1981 " " 10.3-13.3 wg/L
1980 " " 8.5-12.6 mg/L
1979 " " 14.5-14.9 wg/L
1972-82 Swain & Holms, AT MOUTII ONLY:
1985 8.2-13.2 mg/l.
(79.2%-113.6% sat.)
NI'R Oct. /84- Ross & Wallon, Upst. Ref.:
(Suspended Mar. /85 1985 5-108.5 ug/l.
solids) Dnsl.:
5-1105 mg/L
Dnst. at Highway:
5-694 mg/L
1974-82 Swuin & Holms, At Mouth: 3-84 mg/L

1985

a. Environmentnt Protection Agency, 1980, 1484.

Criterion divided by worsl ease reporied value.

indicale that the criterion has been exceedad.
c. Health and Wellure Canada, 1978,

. McKee and Waolf, 1963,

e. International Joint Commission, 1977,

f. Swain and Holms, 1985,

B.C. Water Qunlity Objectives.
for chiorophenols is the sum of tri-, tetra-,

criterion for PCBs is tire sum of Aroclors 1242, 1254 and 1260,

Faclors less than |

Criterion
and peantachlorophenol:

Ministry of invironmant, 1975.

Criterion (or water contact reerealion

ix 200 MPN /10U ml running geometric mean on & minimum of 5 sumples

in n 30 day period,

Minimum suggested value for protection of fish (Davis, 1975).
Not caiculated . sinee the safety celitionship is the reverse of that for

the ulther pormneters,

Safety may be estimuted by relating the
reported value to the criteria.

149



TABLE 3.16-2.  SEDIMENT QUALITY CONDITIONS COMPARED

Aren: Coquillmm River

TO ESTABLISHED CRITERIA

Paraneter Perlod Primary Range of Values Canadian Safety Factors”
Reference(s) (dry wt values) Criteria
T Reported
(A) (8) B/A

No pertinent data

Criterton divided by worst case reported value. Factors less than
1 inuic.ie that the criterion has been exceeded.

Ocean Dwnping Control Act, 1975,

Swamn and Holms. 1985, B.C: Water Quality Objectives. Critarion
is the sum of tri-, tetra-, and pentachiorophenol  present in
surfiwe sediment.

d.

Swain and
is the sum
sediment .

itolms, 1985,
of Arnclor

B.C.

1242,

Water quality objectives. Criterion
1254. and 1260 present in surface

62¢



TABLE 3.16-3. LEVELS OF CONTAMINANTS IN BIOLOGICAL TISSUES
COMPARED TO ESTABLISHED CRITERIA

Aren: Coquitlam River

Parameter Period Primary Range of Values Canadian Other Safety FactorD Consumption
Reference(s) (ug/wet g Heslth & Welfare Guidelines, Required to
except as noted) Guidelines? Objectives Exceed Criteria
’ (uglwet g)
(A) n) ) B/A C/A

No pertinent dats

-
n. Henlth and Welfare Canada, 1978, e. Swain and Nolms, 1985. B.C. Waler Quality Objectives. Criterion is
. b.  Criterion divided by worst case reported value. Factors less than the sum of tri-, tetrn-, and pentachlorophenol present in fish
1 indicate that the eriterion has been exceeded. muscle.,

is caleutnted for a r. Swain ad Holms. 1985, D.C. Waler Quality Objectives. Criterion is
the sum of Aroclor 1242, 1254 and 1260 peresent in tish muscle.
(Canadian Water Quality Criteria)

Where the criterion is weight dependent, it
70 kiz person. The worst case reported value is usad.
d.  World Health Organization, 1979, : g.  MeNeely et al., 1979,

[}
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ii)

APPENDIX A

INTRODUCTION

The objective of this component of the study was to:

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

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 a loading estimate was made
of pollutants that could be generated from the proposed
residential areas of Hoy and Hockaday Creeks. These
pollutant 1loads 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.
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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, an estimate has been made of
the mean annual runoff 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 floﬁ 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.
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RESULTS AND DISCUSSION

In our previous report, a comparison was made between
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 stormvater
pollutant concentrations developed for different water-
sheds in North America. Deutsch and Hemain (1984) and
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 antecedent 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) should be
adequately reflected in these data since the higher
rainfall will provide a higher pollytant loading
estimate over all land uses.

The possible impacts of the changes in pollutant concen=
tration and 1loading upon the aquatic biota were dis-
cussed in our previous report and will not be repeated
here. The following section reviews the literature on
the generation of pollutants over the discharge hydro¥
graph to determine a rational partitioning of the flows
to sensitive areas to minimize the impact on aquatic
biota.




TABLE 1 - POLLUTANT LOADINGS TO HOY CREEK!
Trace Metals Coliforms
BODs TN TP Cu Fe Mn Pb Zn Total Fecal
Status Land Use kg/day g/day no./dayx1049
Development * Residential (MD) 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

1 See Table A-5 for Abbreviations
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TABLE 2 - POLLUTANT LOADINGS TO HOCKADAY CREEK! ,-’;-‘
4]
=
>
z
Trace Metals Colifornms
BODs TN TP Cu Fe Mn Pb Zn Total Fecal
Status Land Use kg/day g/day no./dayxlo010 4
Development Residential (MD) 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 7.3 0.07
1

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

The initial shock 1loadings 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 al, 1980). To understand how the pol-
lutants will distribute themselves over the rainfall
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
vhile the soluble pollutants tend to be regulated by
solubility equilibria (Griffin et al, 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 vwith the soluble and particulate phases will de-
pend upon the specific element or compound of interest.
For example, Morrison 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 material (Bindra and Hall 1977; Morrison et
al 1984) and the water quality characteristics (i.e.
PH, suspended solids 1level — 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, Wada 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
vhen compared to actual. field loading 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 solids
occurred between 20 and 60 minutes after rainfall began
and followed the discharge hydrograph closely.
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In Quebec City where Lessard and Lavallee (1984)
studied combined sewer overflows the concentration pro-
tiles 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.LCso 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-
loved 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-
vise 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 suspended
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 studies 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 l-hour period since many of the pol-
lutants are associated with the suspended solids in the
stormwater. 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 and pollut-
ant transport in the catchment areas under considera-
tion.

A - 10 .
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DISCHARGE OF STORMWATER TO HOCKADAY CREEK

It has been proposed that during periods of high storm-
wvater flow that a component of the flow would be
spilled into Hockaday Creek. During a field trip to
Westwood Plateau, a visual survey was made of the
creek. The creek meanders through a forested area and
in some reaches it has a poorly defined channel. 1In
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 grow 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 gravel de-
posit which contributes sediment to the small tributary
entering Hockaday Creek from the west.

A-11




Table A-1

Runoff Coefficients for Westwood Plateau

Land Use Coefficient
Undeveloped Land 1.0
Medium Density Residential (RS1)1 2.0
High Density Residential (RS4/RT2)2 2.2
School and Park 1.3
; ‘ 1. Medium Density Rsidential = 7000 ft.2/lot
' 2. High Density Residential = 3500 ft.2/lot
. Table A-2
i Drainage Areas in Westwood Plateau
k 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
h Table A-3
. Land Use in Development Area
that Flows to the Creek
i
. Land Use (ha)
School
. Watershed RS1 RS4/RT2 & Park Total
l Hoy Creek 53.5 30.2 7.5 91.2
l Hockaday Creek 15.8 0 | 0 15.8
|
|
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Table A-4 p
P
Pollutant Concentrations in Subsurface Runoff §
3
2
Trace Metals
BODs TN TP Cu Fe Mn Pb Zn TC FC
ng/L Hg/L MPN/100 nL
Residential and Roads 29 2 0.6 10 255 23 61 8 100,000 11,000
Open Space 3 1 0.1 3 375 8 3 3 65,000 600

TC = total coliforms; FC = fecal coliforms:

Other Abbreviations see Table A-5.
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BODs
TN
TP, P
Cu

Fe

Mn
Pb

Zn

MD

HD

Mg
Ca

Na

’

Table A-5

Abbreviations

Biochemical Oxygen Demand (5 day)
Total Nitrogen

Total Phosphorus, Phosphorus
Copper

Iron

Manganese

Lead

Zinc

Medium Density Residential '
High Density Residential
Potassium

Magnesium

Calcium

Sodium
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FROM:

SUBJECT:

DISTRICT OF COQUITLAM

Inter-Office Communication

AGENDA ITEM 503,.4

i

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

Netl Nyberg

FRASER RIVER FLOOD CONTROL PROGRAM

DEPARTMENT: Englneering ' YOUR FILE: 0281550,B16A

OUR FILE:

FOR _DRAINAGE COMMITTEE

Reference:

1.00

2,00

NWN/ms

1,01

1,02

1,03

1,04

2,01

2,02

A. Ministry of Environment and Parks File 0281550-B16A:
Coquitlam River Fact Sheet 1987 August 19
B, Coqulitlam River Water Management Study 1978

BACKGROUND

From 1982 Port Coquitlam and Coquitlam staff, the Mayor's office, Port Coquitiam
Counct!, and the offlce of Member of Par!lament G, St. Germaln have attempted to
IdentIfy federal funds from the Fraser River Flood Control Program to be used to
provide 1:200 flood protection for the Coquitiam River, The original Initiatlve
was almed at protecting land adJacent the main stem of the Coquitiam River from
tnundation with most low lying land located within the City of Port Coqultlam,

The attached (reduced) Ministry of Environment drawings show that Coqult!am
tlooding risks concentrate In the area west of Westwood Street, north of Kingsway
and east of the Lougheed Highway, A proposed dyke with a 12 foot crest would
protect areas of Greene Street and the Meadow Brook deveiopment, The dyke would
be plerced by a flood box to accommodate Maple Creek, and a pad for a portabls
pump would be located south of Westwood Street, ‘

Area 1 of the Ministry drawling A 5333-4 shows proposed bank protection (rip-rap)
at the Coquitlam, Rlver banks east of Hockaday Street,

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

RECOMMENDAT ION:

That the Dralnage Committee recommend that Councl! endorse the bank protection,
dyking and flood box project for the Coquitiam River proposed under the Fraser
River Flood Control Program for 1990 to 1993; and

That the endorsement be sent to the Hon, Bruce Strachan Minister of Environment

and Parks, and federal Member of Parllament G, St. Germaln,
Neil Nyberg; P.Eng,

Municipatl Englneer
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1AM File: 0281550-B16A

COQUITLAM RIVER - FACT SHEET

' Presented at Port Coquitlam City Hall - 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 Coqultlam 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 analy51s of the dyke and bank protection
requirements is contained in the "Coguitlam 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 floodbox requirements on the Cogquitlam River.

5. The Outline Report was updated in 1984.

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

a) Area 1 -Hockaday Street

b) Area II -District of Coguitlam
c) Area I1I -City of Port Coquitlam
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 1V 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 1, II and III
is $5,600,000 based on 1984 estimates. With an allowance
for escalation the 1987 estimate is $6,000, 000 (not

} . - 1nc1ud1ng land acqu181t1on)

Province of Ministry of -
British Columbia Envirorr)\/ment
s and Parks

WATER MANAGEMENT
LOWER MAINLAND REGION

Nell J. Peters, P.Eng. 10334 — 152A Street
Head Surrey

Engineering Section British Cotumbia
V3R 7P8

Phone: (604) 584-8822

R ==
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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 1-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.
E.W.D. Bonham, P. Eng.
Project Manager
Rivers Section '
Water Management Branch
EWDB/gb
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MINUTES OF A MEETING OF THE DRAINAGE COMMITTEE o8 @1" %

held at COQUITLAM MUNICIPAL HALL at 1200 h on Thursday 1988 u/e 16 gy N
>

ﬁ counciL o\

Attending: Alderman W. LeClair, Chairman Neil Nyberg 2] Wil
‘ Alderman B. Robinson Sever Rondesiygdt JUN 20 1988 X ;
Al Kersey :

CALL TO ORDER

Rec. No. ..yﬂ i

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 That Council authorize staff to prepare Moved by
Action and present a bylaw to approve an Alderman Robinson
Required expenditure of $60,000 of the Drainage seconded by
67'£> Capital Reserve Fund for engineering and Alderman LeClair
/7 /Z) contract preparation for the 1989 Expanded
67 Ditch Elimination Program.

///

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.

504-2 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 That Council cancel the proposed 1988 Hoy Moved by

Action Creek Interceptor Project 533054-031 Alderman Robinson
~ Required $150,000. owing to environmental seconded by
' ,0 objections and instruct staff to seek Alderman LeClair
/7/ alternative means to satisfy the flow
/zdg~ problems in Hoy Creek indentified by
Fisheries.
Carried

504-3 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.

504-4 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.



504-5

Council
Action
Required

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/Coquitiam 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.

504-5 (a) That Council endorse the improvement Moved by

plan contained in the Dayton and Knight Alderman Robinson
report entitled Study of Coquitlam/ seconded by
Port Moody Drainage Area: Alderman LeClair

/5 q/,'L (b) That a formal request be made to the
(6.
/

504-5

504-7

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
activity. :

The Chairman adjourned the meeting at 1330h.





