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Council, at its meeting of October 9, 1973, received Item 15, Manager's Report No. 
75, and, with other recommendations, adopted the following with respect to 
Swangard Stadium: 

"THAT the Central Park Committee be asked by the Commission to consider the 
request made at the Committee's April 17, 1973 meeting that it bear one­
half of the cost of the $10,000 extra expenditure for the correction of the 
drainage deficiency in the field." 

Council, at its meeting of October 22, 1973, requested staff to provide a report 
explaining the reason for recent drainage problems at the Swangard Stadium playing 
field. . 

A letter dated October 26, 1973 from the B.C. Juvenile Soccer Association asking 
· Council to correct drainage problems at Swangard Stadium was received by Council 

· at its meeting of November 5, 1973. Item 23, Manager's Report No. 83, was also 
. received by Council on November 5, 1973 and Council approved the Manager's 

recommendation that the letter from the B.C. Juvenile Soccer Association be 
referred to the Parks and Recreation Commission for study and comment. 

·The Parks ·and Recreation Commission, at its m~eting of November 7~ 1973, received 
a report from the Parks _and Recreation Administrator (Item 11, Parks and Recreation 

·• Administrator's Report No. 18), along with a report dated November 3, 1973 from 
Dr_._ <L, Goss, Consulting Agronomist. The Commission referred the two reports to 
the Cent::ral Park Committee with the advice that the Municipality of Burnaby would 

;pay: the cost of an independent consultant to examine and advise on this Stadium 
problem . 

. The Parks and Recreation Commission, at its meeting of December 5, 1973, approved 
·· : of the .terms of reference for a study to be undertaken by Ripley, Klohn & Leonoff 

Iriternational Ltd., Soil Engineers, and Mr. T. M. Lord, Consulting Agronomist • 

. Attached are xerox copies of reports .dated December 31, 1973 from-Ripley, Klohn & 
Leonoff International Ltd,, and from Messrs. T.M. -Lord and A.J. Green, Professional 
Ag:tologists. Also attached is a copy of a record memo, dated January 31, 1974, 
·from the Parks and Recreation Administrator adding additional information to that 

· .·· · cont:8ined on page 7 of the Ripley, Klehn & Leonoff Report. · ... ·, . . . 

The reports confirm that the drainage problem is caused by the soil above the 
drainage system lacking the porosity to permit movement of water to the drain 
tiles, Mr. Morrison, of Ripley, Klohn & Leonoff, points out on page 7 of his 
report that: 

"We are of the opinion that the permeability of the natural soils was 
marginal prior to removal of the crown. We do not believe that the 

· removal of the crown, the rototilling of the sand-sawdust mix, and the 
installation of turf at the field in the spring of 1973 significantly 
altered the drainage characteristics of the subsoils beneath the central 
and eastern portions of the field .... There is apparently no problem with 
field drainage at the reconstructed western 1/3 of the field, 11 

Council will recall that it was the western 1/3 of the field that was totally 
reconstructed during the progress of the work as an extra to the contract and 
that the design of this work was provided by Mr. Davies of Ron Davies and 
Associates Ltd, 

The Consultants recommend that: 

''· .• the central and eastern portions of the field be reconstructed with a 
drainage system that will absorb all normally eKpected rainfalls. We have 
not made a detailed check on rainfall, but we believe that the field should 
be capable of continuously absorbing water at a rate of about 0,75 inches 
per day, without significant surface ponding. This is necessary if the field 
is to remain essentially flat, Design for an average daily rainfall of 0,75 
inches per day may allow some surface ponding during periods of intense 
rainfall, however, at most times the field should be free of surface water 
and any water that does pond during periods of intense rainfall should drain 
away rapi.clly when the intensity of rainfall decreases." 

Continued 20 
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The reports submitted recommend the use of a sand/soil mix, but the Parks and 
Recreation Administrator advises that the Consultants confirm that sand/peat 
or sand/sawdust, as preferred by the Burnaby staff, is equally acceptable as 
a mix. The Consultants estimate the cost of a complete reconstruction of the 
central and eastern portions of the field to be in the order of $25,000 to 
$35,000, but the Parks and Recreation Administrator feels that the cost of this 
work could exceed $50,000. 

In a report noted as Item 12, Parks and Recreation Administrator's Report No. 2, 
submitted to the Parks and Recreation Commission on January 23, 1974, the Parks 
and Recreation Administrator notes that: 

"There is little doubt that the scheme proposed by the Consultants would 
produce an efficient, well-drained field, capable of maintaining playability 
during all .but the most severe winter conditions. Whether this high quality 
justifies the very significant expenditure, is a question which must be 
resolved by the Burnaby Parks and Recreation Conunission and the Central Park 
Conunittee. Certainly the standard of drainage proposed is well above that 
which prevailed before the 1973 renovation." 

·. in the same report, the Administrator notes that the proposal by the Consultants 
does not make provision for irrigation of the playing field. He points out that 

· this fs essential for the proper maintenance of high quality sports turf which is 
· expect'ed to withstand heavy use. Th_e present irrigation system involving the use 
·of portable equipment, is not only costly but also inefficient to operate. He has 
recommended that serious consideration be given to the installation of a fully 

·. automatic sys tern which is es tima·ted to cost $8,400. 

The Parks and Recreation Commission, at i_ts meeting of January 23, 1974, accepted 
the findings in the reports and after some considerable discussion on the matter, 
the Commission passed the following resolution: 

''WHEREAS the.Parks and Recreation Commission is satisfied that the 
·. field was playable prior to the renovations; 

· .AND WHEREAS the removal of the crown of the field was a direct ·result of 
an· endorsement of the Municipality for the purpose of the Canada Summer 

·Games; 

.AND WHEREAS the Parks and Recreation Commission feels that the present 
problems are the responsibility of the Municipality; 

THE PARKS AND RECREATION COMMISSION RESOLVE that the Municipality find 
the necessary monies to bring the field to a satisfactory playing condition, 
and reconunends that complete reconstruction of the field and drainage system 
be undertaken, as recommended by Ripley, Klohn and Leonoff, and by T.M. Lord 
and A.J. Green." 

At the same meeting, the Commission resolved to recommend to the Central Park 
Committee that the Committee undertake to install an automatic irrigation system 
at the same time that the corrective work is being undertaken at the field. 

The Central Park Committee, at its meeting of February 5, 1974, considered this 
subject and concurred in the recommendation made by the Burnaby Parks and 
Recreation Commission in connection with the reconstruction of the field. At 
the same time, the Central Park Committee authorized an expenditure of $10,000 
out of its t974 Capital Budget to install the necessary undergrc,und, automatic 
irrigation system, 

Continued 
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As for the schedule of the work involved, the Parks and Recreation Administrator 
advised that if the work is approved by Council, he would hope to call tenders for 
it by the end of February, with the tenders to be returned by mid-March and the 
landscaping work to be completed by mid-May. On this basis, the field should be 
playable for the beginning of the fall season in August, We are highly dependent 
upon weather and contractors, so there is 'no way we can guarantee this schedule. 
The Parks and Recreation Administrator a.!i;s:i.ses that he proposes to use sod 
wherever possible during the reconstruction rather than seeding. 

From mid-March to July inclusive in 1972 there were 12 days that the field was 
used for 27 events. In the same period in 1971 there were 27 days that the field 
was used for 49 events. The closure of the field will, therefore, probably be for 

· approximately 4\ months and we will have to make arrangements to acconnnodate the 
normal users during this period. It should be noted that we now have 3 additional 
fields in the Burnaby Lake Sports Complex that we did not have at the time when the 
Stadium was being renovated in 1973. 

. . 

At the meeting of February 5, 1973, the Central Park Committee also agreed to 
contribute the $5,000 requested on April 17, 1973, to the extra costs for the 
1973 .field renovation contract which resulted from the need to completely recon­

<shtict the westerly third of the field during the progress of the initial work. 

At the Parks and Recreation Connnission meeting, held on February 6, 1974, the 
' Commission was advised that its recommendation would now be placed before the 

Muni.fipaf Council for its consideration. 
,\':·,· : ',: ' ', ' ', 

:swnmary; the following conclusions can be reached: 

The removal of· the crown and the work undertaken by the Canada Sunnner 
Games Soc'iet:y di.d not significantly alter the drainage characteristics 
of the _subsoils beneath the field . 

. The permeability of the natural soils was marginal prior to the removal 
of . the .•crown. 

3 •. The present condition is just not acceptable for the use to.which the 
field should_ be put. 

4. · The "extra". work in the western 1/3 of the field that was recommended by 
Mr. Ron _Davies was not only required but appears to be quite adequate. 

5, Mr. Ron Davies' original recommendation to completely reconstruct the 
field was a sound one and the endeavours of the staff to find an alter­
native to complete reconstruction, with the concurrence by Mr. Davies 
and the Vancouver and Burnaby Parks staff, were not entirely successful. 
If the subsoil had been able to accept the surface water as anticipated 
it would by both Vancouver and Burnaby staffs, the savings would havebeen 
significant. 

6, The improvements recommended by the Consultants will provide a facility 
which should be.superior to that which existed prior to the modifications 
made by the Canada Summer Games Society, 

7. If the crown had not been removed from the field, it is not possible to 
determine how long we could have gone on with the use of the field before 
additional improvements in drainage and soil condition were required, 
especially when one considers that lights have now been installed which 
would allow the field to be used more intensively than in the past, There 
is little doubt that the removal of the crown brought the whole drainage 
condition sharply into focus. 

8. There may, indeed, be justification in asking the Central Park Committee 
to finance a portion of the expenditure to lmprove the field, but when 
it comes right down to it, notwithstanding the fact that the Central Park 
Committee approved of the work prior to it being done, we must act immediate­
ly if the field is to be improved and ready for play in the fall of 1974, 
Also, the Committee's budget is half financed by Burnaby in any event, so 
this reduces the significance of this argument, Further, the improvements 
that will be made to the field will be in Burnaby and there is little doubt 
that in the not too distant future serious consideration will have to be 
given to the operation of the Park reverting to Burnaby, rather than under 
a joint Committee, 

Continued 
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9. The Central Park Committee did contribute $5,000 towards the cost 
of the complete reconstruction of the westerly 1/3 of the field 
which was completed in 1973. 

10. Ron Davies & Associates Ltd. guaranteed that: 

" .•. the drainage of the field and the field surface conditions 
will not be any worse after the rework than they are at present 
and there is every possibility that they will be better providing, 
of course, that a regular and routine field maintenance program 
is carried out as is the case at the present time. We cannot 
unconditionally guarantee that field conditions will be better 
after the rework because we were not involved in, nor did we have 
responsibility for, the original field design or installation." 

. There is no conclusive way to prove that the field is any worse now than 
it was prior to the Games for we have no specific documentation for 
comparison. As a matter of fact, for example, the April 3, 1972 issue 
.of the Vancouver Sun notes that the Vancouver and District Juvenile 
Soccer Association had to switch its annual playoffs from Swangard 
Stadium to Hillcrest Park because of heavy rains. Further, a represen­
tative of the Burnaby District Soccer Commission on November 22, 1972 
when making arrangements for alternative playing fields, pointed out that 
the drainage in the northwest quadrant of the soccer pitch at Swangard 
Stadium was not as good as he would like to see and he hoped that the 
renovation work that we would be doing would improve the situation. 

Certainly now is not the time to delay the necessary work by arguing 
about sharing the responsibility for the position in which we find 
ourselves in such a "cloudy" issue where several parties are involved. 
Under the circumstances it is believed that the best that could be accom­
plished would be the sharing of the costs involved and by the time that 
this would be finalized, we would have delayed the work to the point 

. where it .would not be completed in time to have the field ready for the 
1974 fall season, The Summer Games have come and gone and they were 
New Westminster and Burnaby, 

The Canada Summer Games Society has not made a decision as to the 
disposition of any surplus funds that it might have which are being 
held by the Friends of the Games Society. It is expected that some 
of these surplus funds will be returned to Burnaby and New Westminster. 

RECOMMENDATIONS: 

THAT the complete reconstruction of the central and eastern portion of 
the field, including the drainage system, be undertaken as reconnnended 
by Ripley, Klohn and Leonoff International Ltd, and by Messrs, T,M. Lord 
and A.J. Green; and 

THAT the estimated costs of $50,000 be financed by any surplus funds 
received from the Canada Summer Games Society and, if sufficient funds 
are not received from the Society, that provision be made in the 
Budget of the Parks and Recreation Department for any shortfall; and 

THAT an underground, automatic irrigation system be installed at the 
same time that the corrective work is being undertaken at an e'stimated 
cost of $10,000 and at the expense of the Central Park C6mmittee; and 

THAT copies of this report item be forwarded for information purposes 
to the Canada Summer Games Society, Central Park Committee, City of 
New Westm:l.nster, Burnaby Parks and Recreation Commi.ss:l.on and the 
B,C, Juvenile Soccer Association, in response to its letter of October 
26, 1973, 

...•. ·--··------
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ProJect: 
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Client: 

I • INTRODUCTION 

Swangard Stadium 
Subsurface Drainage Study 

Central Park, Burnaby, B. C. 

Corporation of District of 
Parks and Recreation Department 

This report presents the results of our recent Investigations of the.sub­

surface drainage problem at the playing field located at Swangard Stadium. 

This report is concerned with the engineering aspects of the subsurface 

dra,inag~ problem at the stadium. Mr. T.M. Lord and Mr. A.J. Green, P.Ag. 

are preparfng a comp I lmentary report that wi 11 be primarily concerned with 

relatedagronomic aspects. 

Purpose of the investigations andstudies was: 

a. to define the nature and cause or causes of the drainage problem 

b. to make recommendations as to t~ procedures to correct the dra I nage 

prob I em 

c. to provide an estimate of cost of the complete corrective works· 

Pr I or to a start on the study, T .M. Lord, A. J. Green and K. I • Morr I son 

met with members of both the Vancouver and Burnaby Parks Departments. Existin•g 

data on the stadium was made available ro us at that time. 

The work was authorized by Mr. P. Stockstad of the Burnaby Parks and 

Recreation Department. An outllne of the work was presented in a letter from 

K.F. WI I I lams, dated November 30, 1973, 

11 SYNOPS I_§_ 

The basic drainage problem at the central and eastern porflons of the Swangard 

Stadium playing f leld ls the shallow depth to the imperviotJ'> 1 rl1=1rs1;1 g!aclal 

ti I I, and the low permeabl I ity of the sol I that I !es above the glacial ti r I 
,_ I TMW• -

1/,\NCOU\le,. CAI.OARV WINNl"l!O 

C A N A O A 
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and between the perforated underdrain pipes; The field is essentially flat 

and must absorb virtually all the water that f,alls on It. If the soil is 

not saturated, as may b~ the case during the summer months, a vertical soil 

permeabi I ity as low as lxl0-4 cm/sac is great enough to al low penetration 

of water and complete absorbtion of a limited quantity of water at a rate 

In excess of 3" per day. However, in periods of extended ra i nfa 11 that can 

occur during the spring, fal I, and winter, the thin layer of soil above 

the glacial til I becomes saturated and the rate of absorbtion of water is 

:~oy~rried by the rate at which the water can flow laterally_ to the perforated 

drain pipes, which are at 15 foot spacing. Once the soils are saturated the 

maximum rate at which low permeabi I ity sol ls ( lxl0-4 cm/sec) can conduct 

water laterally to the drain pipes, and prevent ponding on the surface of the 

'field at the mi_d points between the drain pipes is less than 0.15" per day. 

The rate of absorbtion directly over the drain pipes ls higher than at the 

mid point between pipes, and the average rate of conduction to the underdraln 

, laterals is about 0.3'.' per day. These rates are less than average ralnfal Is 

of up to 0. 75" per day recorded in October 1973, and ponding of free water 
. . ., l 

on the.surface of the field would be expected. Because the field ls uneven 

the surplus water that cannot be absorbed during periods of Intense rainfal I 

collects in low areas. The length of _time required for disappearance of surface 

water in the lower areas is increased..,.. 

For the most stable surf_ace conditions during the wet spring and fall 

seasons the water level in the soi Is at the field should be several inches 

below the surface of the field, and there should be no free water on the 

field surface at the time of play. In order to reliably obtain this situation 

a horizontal drainage layer of clean, highly porous sand should underlie the 

field, The horizontal drainage layer should provide for rapid lateral movement 

of water to the-drains and thereby el lmlnate a ponded surface water condition 

under al I but the most adverse situations, Some ponding of water might occur 

during periods of very Intense rainfal I, and ponding could be a problem if the 

depth of uneven depressions was al lowed to become excessive. However, if the 

depth of undrained depressions was control led by routine field maintenance, 

a rapid lowerlng of the groundwater table should quickly el imlnate any minor 

ponding thet may occur dur!ng per!ods cf Intense ral~fal I. The recommended 

Alnl111v Klnhn ,\ I AnMII lnl~rni.tlnMI ltd. 
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method of correction proposed In this report should increase the drainage 

capacity of the central and eastern portions of the field by a factor of 
at least 5, In comparison to the present drainage capacity. The western 

portion of the field which was previously rebui It with a sand base appears 

satisfactory, •and needs no improvement in drainage. 

111 HISTORY OF PLAYING FIELD 

. At the pre-study meeting with Parks Board representatives we were given a 
verba.1 review of the history of the field. We have also reviewed specificatio~s, 

'reports and other correspondence describing previous work at the field~ In 
summary form, our understanding of the history of the playing field is presented 

·below: .. 
I 

'. 

- a playing field was originally constructed with a drainage system 
,., ' ·: ' . ' . 

as shown on Dwg B-1855-1 attached. At the time of th~ original 
. . 
construction we understand the field had a mid point crown of about 

1411 

- during the spring and summer of 1973 the crown was removed from 
the field in preparation for the Canada Summer Games. We understand 

that international standards for soccer apparently require a field 
gradient of less than I in IOOO, which for al I practical purposes 

Is a flat field 
after the crown removal and levelling of the field, the westerly 
1/3 of the field was reconstructed to improve the drainage conditions. 

We understand the reconstruction work on this portion of the field 

Involved a cleaning and relaying of the existing perforated subdraln 

laterals, and. the laying of a bed of clean sand. Test pits TPIO 

and TPII are located In this area. See dwgs D-1885-2 and D-1855-3 
for test pit locations and the approximate positions of the various 

field areas mentioned. 
- after crown removal and level ling the central and eastern portion 

of the field were not reconstructed, but the surface was rebut It by 
I 

p I ac Ing a 3" I ayer of pump sand and, sawdust m Ix "on the I eve 11 ed area. 

The sand-sawdust m Ix was then b I end
0

ed to a depth of about 811 us Ing 

Rlplty, Klohn & Ltonoff lnt1m1llon1l Ltd, 
'"'l "·•· . ·-··· ... . ....... _______ _ 
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rotot 111 er equ I pment. Care was taken not to d I sturb the ex I st Ing 
perforated subdraln laterals. 

- turf was laid over the entire field in preparation for the 
Summer Games. 

we understand that during the fal I of 1973 (October) the field 

remained very wet fol lowing periods of r.ainfal I, and was generally 
unsu f.tab I e for p I ay. 

- levels taken on the surface of the field and observations during 
heavy rainfalls show that the ~urface of the field Is uneven and 

.• many areas of the f I e I d pond water. See dwg D-1855-3. 

·IV CONCLUSIONS AND RECOMMENDATIONS 
·1. Ob!l;erv~tlons of Observations by the writer 

2. 

Field.Drainage ' during December 1973 Indicate 

that water ponds on the central 
and eastern portions of the f leld during periods of moderate to heavy 
ralnfaU. Levels taken by Burnaby (see dwg D-1855-3) also Indicate 
the ,uneven low areas. No surface water was observed on the western I /3 
of the field during heavy rainfalls, and the reconstructed portion wh.lch 
. . . 

. Is underlain by sand apparently absorbs and carries away the ralrifal I 
without surface ponding. 

We are of the opinion that it ls.not feasible to rely on surface draln~ge 
on a playing fleld with a surface gradient as flat as I In 1000. As 
well as the lmpractlcabll tty of obtaining a~ precise I In 1000 gradient· 
during Initial construction, we are of the opinion that frost action 

and m,lnor differences In settlement wl 11 always produce depressions 
that wlll effectively prevent surface runoff. 

Fteld Ora lnage 
Requirements 

We recommend the central and 
eastern portions of the field 

be reconstructed with a 

drainage system that wl 11 absorb al I normally expected ralnfal Is •. We 
have not made a deta 11 ed check on re I nfa 11 , but we be I t eve•, that the ft e Id 

,. should be c21pable of continuously absorbing water at'a rate of abc:iut . . 
0,75" per day, without significant surface ponding, Thts Is necessary 

Rlpl1y, l<lohn & l.lonoff lnt1m1tlon1I Ltd, 

\ 
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if the field is to remain essentially flat. Design for an average 

daily rainfal I of 0.75" per day may al low some surface ponding during 

' periods of intense rainfal 1,. however, at most times the field should 

be free of surface water and any water that does pond during periods 

of intense rainfall should drain'away rapidly when the intensity of 
rainfall decreases. 

See dwg D-1855-3 for approximate outline of eastern, central, anij 
western portions of the field previously mentioned. 

3. Ex i st i ng So II s, Ra i n fa I I 
arid Fie Id Ora i na·ge The existing subsoils betwe~n 

the subdraln laterals and 

above the dense glacial ti I 1· 
at the eastern and ceritra 1. portions. of the fie Id have a permeab i 11 ty that 

.Js too low for effective drainage of ralnfal I during the wet spring, 

fal I and winter months. The silty, very dense and hard glacial ti 11 may 

ee considered impervious at this site. See test pit logs on dwg D-1855-2. 

Administrators report No. 18, prepared for commission meeting November 

·7, 1973, indicates that games were p I ayed in October 1973 after two 

days of rainfal I averaging 0.53" per day and after four days of rain 

averaging 0.73" per day. Dur calculations indicate that absorbtion 

of this rainfall is not possi~le, and that ponding and slow drainage 
' shou Id occur with a subso i I permeab i I ity of I 0-4 cm/sec if the depth 

of the drain tiles is I½ ft and they are at 15 ft spacing. For the 

above depth and spacing of drainage laterals we calculate (I) that 

for the early spring, fa! I and winter conditions that prevail In. 

the lower mainland area the maximum rate at which rainfal I can be 

absorbed into. the fie Id w I thout ponding is about O. 15" per day, on I y 

1/3 to 1/5 the rate of raintal I noted In October 1973. 

(I) Calculations based on analyses presented in paper titled 
"Subsurface Drainage of Highways and Airports" 
Report of Committee on Subsurface Drainage 
E.S. Barber - Chairman 
Highway Research Board Bui let in No. 209 
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Figure 4 in the Appendix presents the results of permeability and 

can tests that we have carried out on samples of the existing subsoil 

at the field. Not counting the results from TPII, which is In the 

reconstructed western port"ion of the field, the can test times show 

that for 5 out of 7 samples taken from the upper portions of the test 

pi ts the can· "test ti mes ai-e genera I I y as I ow as the · can test t I mes 

for samples taken from the lower portions of the pits. This suggests 

t~at the upper zone that was blended with sand and sawdust at the time 
' of field flattening is not significantly more porous than the lower 

subsoils. 

The soils at the site have an apparent penneabf llty value of about 

I or 2x I 0-4 cm/ sec a I though the range cou Id be between I Ox f0,..4 cm/ sec 

and O.lxl0-4 cm/sec depending on local variations In both silt content 

and compaction. Permeability tests on recompacted samples from TP3 

-SI,· TP9 SI and TP3 S2 Indicate a range of penneab II i_ty between 2x I 0-4 

cm/sec and IOxl0-4 cm/sec. We understand that Mr, Lord and Mr. Green 

have performed in place hydraulic conductivity tests on insitu cores 

at a dep'th of 4" to 7", and have recorded permeabi I ities of lxl0-4 cm/ 

sec and 2xl0-4 cm/sec (0.14 and 0.3 In/hr). 

4. Subdrain Pipes 
at Field 

The existing pattern of sub­

drain pipes at the field is 

shown on dwg D-1855-1. At 

most of the test pits the lateral drains are locat,d about I½ ft depth, 

and rest on or close to the underlying very dense glacial til I. The· 

drain pipe laterals are covered by a variable quantity and qua I lty of 

drain sand.or gravel. In some instances the perforations at the ba5e 

of the pipe are lald directly on the glacial till with I lttle or no 

(I) Calculations based on analyses presented In paper titled 
"Subsurface Drainage of Highways and Airports" 
Report of Committee on Subsurface Drainage 
E.S. Barber - Chairman 
Highway Research Board Bui let in No. 209 
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gravel or sand beneath the pipe, At one test pit the pipes were plugged 

by the fine silty till soi Is. The drain sand or gravel does not extend 

to near the field surface, but is generally enclosed and covered by the 

relatively impervious soils-described under 3 above. 

5. Effect of Crown 
Removal at Field 

We are of the opinion that 

the permeability of the natural 

soils was marginal prior to 

removal of the crown. We do not believe the removal of the crown, the 

rototill.ing of the sand-sawdust mix, and the installation of turf at 

the field in the spring of 1973 significantly altered the drainage 

characteristics of th~ subsol Is beneath the central ·and eas~~rn portions. 

of the field. However, we consider that under heavy rainfall conditions 

the centra I and eastern portions of the f I attened fie Id shou Id be ex- · 

pected to produce wetter ground conditions during the spring, fall and 

_winter for the fol lowing reasons: 

· remova I of the crown must reduce the percentage of surface runoff 

during periods of heavy rainfal I, and thereby Increase the quantity 

. of water that must inf i I trate into the ~round 

removal of the crown from the central portion of the field would -- . 
reduce the depth of cover on the underdrain pipes by about 40%~ and 

this should theoretically Cl) reduce the rate of Infiltration by a 

factor of about 3. 

There is apparently no prob I.em with field drainage at the reconstructed 

western 1/3 of the field. 

(I) Based on analyses presented in paper titled 
"Subsurface Drainage of Highways and Airports" 
Report of Commit+~e on Subsurface Drainage 
E.S. Barber - Chairman 
Highway Research Board Bui letln No. 209 
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6. Correction of Drainage 
Problem at Field 

We recommend that the drainage ' 

problem at the central and 
eastern portions of the field 

be .corrected by a reconstruction described below. The reconstructed 

fie Id shou Id absorb and carry away a des I gn average _ra inf a 11 of about 

0.75" per hour, without surface ponding: 
a. · excavate the central and eastern portions of the field to a depth 

of 14" below the final field elevation and stockpile a portion 

for reuse as described under ~l below. Be careful not to'damage 

the perforated undraln laterals during this operation 

b. lift existing later~ls subdraln pipes, clean and relay In 
~ graded'. drain ~ravel as Indicated on Figure 9 Jn the fppendlx 

c. lay a 1011 thick drainage •layer of clean sand over the ,,field area. 

Carefully grade and heavily water the sand drainage layer before 

placing additional fill 
d. I ay a 3" thickness of so 11 prev I ous I y excavated and stockp I I ed as de­

scribed In Ca) above. The soi I should be thoroughly mixed .prior 

to placement, as specified in the report by Mr. Lord and Mr. Green 

e. after the uniform 3" thickness of soil is placed over the 1011 

thick sand drainage I ayer, the upp_er 7" shou Id be thorough I y 

rotovated to mix the upper 311 of ·sol I with the top 4" of the -underlying clean sand, ·as specified in the report by Mr. Lord 
and Mr. Green. Fertilizer may be added during the rotovating pro­

cess if specified by Lord and G,reen. THE DEPTH OF MIXING 

MUST BE CONTROLLED BY STOPS ON THE ROTOVATING EQUIPMENT SO ~S 
TO ENSURE A 611 THICKNESS OF CLEAN UNCONTAMINATED SAND WILL REMAIN. 

We calculate that a 6" thick drainage layer of clean sand having a 

permeabll lty of IOOxl0-4 cm/sec wll I continuously absorb rain-

fa I I at an average rate of O. 75" per day, and w 111 conduct the 

water to the drains without any surface ponding. The 7" thickness 

of mixed sol I and sand above ·rhe clean sand drainage layer, 
specified In the report by Lord and Green, should have a permeability , 

Ripley, Klohn a Ltonoff lntemallonal Ltd, 
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equal to or higher than lxl0--4 cm/sec C3,4" per day). 

f. after rotovatlng to mix the 311 of upper soil with the top 411 of 

sand, the surface of the field should be levelled and compacted 

. by ro 111 ng. Sand turf as spec If I ed In the report by Lord and 
Green can be laid over the prepared surface •. 

g. If the ·f lei d area Is to be seeded rather than turfed, the thickness 
of soil laid under Cd) above is Increased to 411 , and 411 of soil Is 
rotovated with 4" of underly Ing sand, sti I I leaving 6'i thickness 
of clean sand as a drainage layer. 

7. Cost of Comp I ete 
· Correct I on 

Based on an approximate 

pr9Jectlon of jhe cost for• 
previous work at the 

'stadium we consider that the cost of complete reconstruction of the 
eastern .and central.portions of the field could beof the order of 

S.25,000 to $35,000. If the partial correction described under 8 below 
·. . 

Is carried out:, the cost may be reduced to the range of $20,000 to 
$30,000. · 

However, the only accurate method of obta.ining a realistic cost. 
estimate Is to obtain the quotatloi::u; from contractors who are 

familiar with the type of work. We recommend you obtain quotations 
from contractors If you require an accurate estimate. 

If for cost reasons the 8. Partial Correction 
of Drainage Problem 

cost of correcting the drainage , 
problem at the field must 

be minimized, you may wish to consider the fol lowlng partial correction. 

a) reconstruct the central portion of the field as recommended under 
6 above. 

b) on the eastern portion of the field, where the field usage Is 
less severe, you could consider: 

- leavlng the existing playing field Intact , 

- lnstal I Ing additional subdralns midway between the existing drain 
laterals, while leaving the existing laterals untouched 

Rlplty, Kloh1, A Ltonoff lnt1m1tlon1I Ltd, 
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- placing a longitudinal (south to north) drain 'pipe connecting 

the new midway laterals and leading this new main drain northward 

to the manhole to the north end of the field, The new main 

drain couid be laid along the north-south contact between 

the completely reconstructed centre portion of the field, and 

the eastern portion of the field which would only have supplemental 

lateral drains installed, 

We restate that in our opinion a complete reconstruction of 

both centre and eastern portions of the field as recanmended 
· under 6 above is required to obtain optimum resu I ts. Re• 

.construction at the centra'I portion, which receives the heaviest 

p I ay is cons i.dered a must in order to obta In a .fie Id that w J 11 carry 

away normally anticipated rates of ralnfal I with I lttle or no 

ponding •. No free surface water should be evident on the field 

within~ few h9urs after the cessation of extended periods of 
heavy rainfal I. If for cost reasons you choose not to completely 

reconstruct the easte_rn portion of the fie Id, this area may 

remain wetter, however, this may be acceptable to you as it is not 

an area of heavy play, as is the central portion of the field. 

We calculate that if the. cen~ral portion of the field was not 
reconstructed and supplemental drains were installed between the 

existing drain lines, the spacing of the supplemental drains would 

have to be about 2½ ft to be as effective as the clean under­

drainage layer of sand, recommended under 6 above. 

V SAMPLING, TESTING AND DATA PRESENTATION 

A. Test Pits 

A total of I I test pits were examined at the field during December 

1973, The locations and logs of the pits are presented on dwg 0-1855-2 
attached. The same sample designation used on the test pit logs Is also 

used to i dent If y the samp I es te:1sted In the I abora-tory. , 
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B. Laboratory Testing 
Samples from the test pits were tested as indicated below. Results 

of the tests are presented in the Appendix, 

Cari Tests 
Representative samples from most of the pits were subjected to a 

comparative "Can" test described on Figure 2 in the Appendix. The 

test con~lsts·of heavily compacting moist samples in a tin can with 

a perforated bottom. A smal I depression formed in the_top of the 
spec·imen Is fi I led with water and the time for the water to infiltrate 

and disappear is noted. The length of time for the water to disappear 

in the simple can test gives an indication of the relative permeability . .. 
or conductivity of the various samples. 

Samples of a typical cl_ean Fraser River-sand and a typical concrete 

sand obtained from other sources were also tested in the can test. 

Results of 19 can tests are presented on Figure 4 in the Appendix. 

Pai I Tests· 
·sample of the sand from TPII, located on the reconstructed western -portion of _the field, and a sample_of drain gravel taken from around 

the main drain pipe at the bottom of TPI were tested by the pail test 

described on Figure 3 in the Appendix. Samples of a typical Fraser 

River sand and a typical concrete sand were also tested by the pail 

test method. 

Results of 4 pail tests are presented on Figure 4 In the Appendix. 

Permeabi I lty Tests 
Recompacted portions of TP3 SI, TP3 S2 and TP9 SI were tested In a 
constant head permeabll lty test In a luclte cylinder. Hydraul le gradient 

of about 16 was used for the test. 

Ripley, Ktohn & Leonoff lntemallonal Ltd, 
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Resu Its of the 3 permeab i I ity tests are pre_sented on Figure 4 in the 
Appendix. 

Gral'n Size Curves 

Gradation tests were pe.rformed on seven typical samples of-the 

relatively impervious soi Is taken from the test pits at the field. 

These gradation curves are presented on Figures 5, 6 and 7 in the 

Appendix. The silt content of th.e fine grain soi.ls from the fie.Id, 

.as represented by the percentage passing the symbol for #200 sieve, 
varied between 6.5 and 16:2 percent. 

Gradation curves for the c I ean sand · from TP I I , I ocated in 1he· we 11 

draining previously reconstructed western portion of the field, are 
presented on Figure 5 In the Appendix. 

A gradation curve for a sampl·e of the gravel taken fromaroundthe 

central drain pipe is presented on Figure 7 in the Appendix. 

Gradation occurs for a typical clean Fraser River sand and a typical 
concrete sand, obtained from other sources, are presented on Figure 

8 in the Appendix, for comparison 1"lJrposes. 

VI MATERIAL SPECIFICATIONS FOR RECONSTRUCTION 
A. Clean Sand for the Underdrainage Layer 

Clean sand for the underdrainage layer recommended under IV 6 of 

this report must have a permeability of IOOxt0-4 cm/sec or greater. 

A number of control tests for permeability should be carried out. ln 

luclte cylinders on samples taken from the proposed source of clean 

sand, prior to hauling the sand to the site. Smal I variations in 

slit content and gradation can adversly affect th~ permeability of 

the sand, and the permeabll lty should be definitely established prior 

to bringing the material to the site. 

Rlpl&Yi Klohn & Leonoff lnlematlonal Ltd, 

35 

--------------------------



Our Fi le VA 1855 -13-

ITEM 10 

MANAGER'S REPORT NO. 11 

COUNCIL MEETING Feb. 11/74 

December 31, 1973 

If a suitable source of clean Fraser River sand can be found, this 

· material should be priced lower than concrete sand, 

' ' 

8; Soll Above Sand Underdrainage Layer 
The blended soil above.the sand underdralnage layer ha~ been specified 
in the report by T.M. Lord and ·A.J. Green. We recommend the permeability 

. of the final mix be greater than lxl0-4 cm/sec. 

C. Graded Drain Gravel Around Perforated ~L,pes 
.Subdraln laterals at the field should be relayed as recommended in 

Section V 6 of this r~port. A recorrmended section through the relaid 

pipe laterals ls shown on Figure 9 In the Appendix. We recqnmend the 

graded drain. gravel placed below, around, and above the perforated 
subdraln laterals meet both of the following specification requirements: 

.I. The materials should have a pal I test time l'ess than 15 seconds 

2. The material shoul.d be clean and well graded, from fine gravel 
sizes to medium sand size with very little fine sand. The 15 

.percent size sh·ou Id be between I mm and 2 mm. The 85 percent 

size should be between 3/4 Inches and 3/8 inches. 

The above specif i cat I ans w i 11 en~e that the grave I w i 11 · be free­

· draining, yet will prevent movement of sand or fine soils Into the 

subdraln pipes. 
Yours very truly 

RIPLEY, KLOHN EON~~~ATIO~AL LTD 

<- , l.l&~h✓ 
cc. 10 - P. Stockstad (Burnaby Parks) 

I - E.J. Klehn (RKL) 

encls, 

K •• MORRISON,·P.Eng, 
Executive Engineer 

Rlolev, Klohn & Leonolf lntemltlonal Ltd. . ........ ·---··-·-·---
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REPORT AND F.ECOMMENDATIONS TO CORRECT DRAlllAGE 

CONDITIONS ON THE SWANGARD STADIOM SPOR'XS FIELD 

b7 T. M. Lord and A. J. G:J;Mn P.Ag. 

December )l, 197). 

'.· Th• Swangard Field was examined and surveyed at intervals from 
NoV811ber 17 to December 16. 'lb• visits covered a wide. range o~ natbel" 
uondition•, inoluding sustained period• of heavy r&1n and clur 
in-~.enals o.t several dayat. 

Soil profiles were examined in test pits and by mean• ot auger­
cores thi"O\lgbov.t :th• entire field nrea •. Representative samples of soil 
horizona (layers) were obtained tor analysis and a set or undisturbed 

. in situ soil core• wre taken, Percolation tests were carried out on 
undisturbed soil core•, on reconstituted soil cores, and on aoil-•ancl . 
mix .. ; and chemical anal.ya•• on selectiw samples wre done. The resulta 
are given in Tabl~ 1 and Ta'bl• 2, followed by a discussion ot the teat 

timinl••· 

Re9011111endation• 
Th• preaent combination ot th• tile drainag• sysbm, suri'aoe 

· configuration ot th•. field and natuN> or the soil material above th• , 
drains, is inadequate to b.ardle excee• iVfl amounts ot sur1'•-~ water. 
This_ condition ia espeoiallJ' apparant in the zon• or heavy pl.a;, use 
betnen th• goal posts. 'lbis zone, ocaprising a strip 90 to 100 teet · 
wide along_th• north-south centre line of the field, cloael;r appralda&t.e• 
th• ~re• ot stancling water l'91l&~ after a h••V1' downpG\U' or a 
sustained period ot raintall. 

We recommend th• joint proposal contained in the report submitted 
b7 Ripley, Klohn and Leonott International Ltd.,· consulting geotechnical 
engineers. Under .this proposal, the soil material 1'rom a central portion 
of the field (see Drawing D-l8SS-) in report by Ripley et al) will be 
removed to th• appropriate depth and stockpiled. Existing drain• will 
be checked and relaid as neceasary and the base ot the excavated area 
will be earetull,7 graded. At this stage, the option of' drainin~ 
peripheral are&1 adjoining the ea1ternbouJld&ry of the reoonatruction 

zone is ginn •. 

Th• following stages leading to a finished surface grade, re~dy' 
f'or installation of turf', or seeding to grass, are :UJ:11~trated 1n 

acaompaJ11ini X.-aectioM • 

' ' 

' ' 
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1.) .Add lO inches or coarse sand. to Lthe bas• grade or th•. 
excavated zone. This must be a i'l'ff draining sand conforming to 
specifications laid down by Ripley et al, unitol'llll.y' spread. and 
compacted over the entire area.. 

2 

I' 
I 

. . 
•·· 

2. ) To th• sand bu• add a '.3 inch li!t of th& residual soil • 
from the stockpile. This 111aterial shauld be well mixed together 
before it is SF9ad. 0'991.'" th• sand. A ) inch thickness is specitied · 
on th~ asaW11pt.ion that. th• . :reconatz-uotad an• will. be tinishod w:\.th .- • · 
a one-inch thick:nes• of saod..grcMI turf. It' the area is to be 
seed41Cl inatMd, or i.t the turf' varl.H trm th• one-inch thiclm•••, . • · · 
th• tbickMu o£ ti. aoil lift wow.A 1- a<ljuated to·g":iw·• t1nitbed. · 

le'Vlll graae, to t.be t1al,d.. 
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:,. ) At this stage it is advisable to add a canplet• fertilis•I'• 
based. on th• reccasendationa of Dr. Boy L. Goss in his report ot 
Noff!lber :3, 197), and to incorporate it into th• sur!ace la,-.r. ·· • 

4.) Rotovata th• :, inch soil lii't and :t:ertiliZer into th• 
upper 4 inchee ot the sand blanket. It is essential tha.t the 
reaulting mi% be at leaat 111 aa.ncl to soil and that th• 'basal 1w 
blanket remt.ins undi::sturbed in the lower 6 inches. The rotovator 
should be equippld with a stop mechani~ to limit. penetration ot th• 
blade to a depth of 7 incbe•• 

5. ) Level and f'U"IJl th• surface to grade by "feathering"' th• 
new surface into the existing per'imater areas or good turf. 

.... 
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ITEM l. 1 

MANAGER'S REPORT NO. 11 
COUNCIL MEETING Feb. 11/74 ' .. 

. -- .. ··-.· .. r· .,.. . . 
· ~·--:--·-_)<.-::.. 5eet,ol'L.:.. ~(~s /' .. ~t~v_at/m.. ,1.,r,l /a.1,~, :~e."!-' :r:d • . ·. ·., · _. . '•' .; ".·. 

. . · . : . . . 
•. 

-· ·.· .. 

Soil Samnllng and Testing 

. . Soil profiles were examned. by 111.ec.ns ot randomly spaced auger. · 
holes _and at 14 test pit sites (see drawing) on the field. The 
reconstructed west portion of the field (re:r. - Admini.zstrator•s Report. 
No. 18) was found to haw a free-draining sandr profile that supported 

· a vigorous tur:r • This area wae not suipled and is excluded from th• 
proP.CJIUM~;reconstl"\lcition zone. 

Although there was considerable variation in thickness of 
textural layers within the pro.files examined on ·the other two third• 
or the field area, a representative profile consists of the £ollowinga 

0 - 2" coarse sand with inclusions or organic matter and 
fine sand 

2 - 10" brown sandy loaJn containing pockets of coarse sand, 
and inclusions of loamy fine ~•nd•clods that are 
compact and mottled. 

10 • 22" C range in thickness i'rom 6 to 16") brown can pact 
·loamy f'ine sancl with inclusions of sandy' loam. 

22" + light gray, ext.remely compact, in situ l:Bsal till 
or loamy fine sand texture. This residual glacial 
till underlies the soil materials in the central 
part of the field at depths ranging £ro11 19" to 
JO" from. the &ui-.face. 

• This texture claH is described as "silt• C< 0.74 lltlll) by soil 

engineers, 

.. , 

l. 

' t ..... " ..... 
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During and following periods or heav,y rainfall the upper 4 to 
611 or the .soil protile became saturated but the subsoil layers . 
r111ained only moist, indicating veey slow vertical movament ot.eurtace 
water. · 

Composite, bulk soil samples ta.ken frOl'll the three ma1n teat 
pita (TP1, 2, J) are described as follows, .. 

Sample 1 - mixed sand and loamy- sand from th• surtaoe 
layer, 10 to 12 1nch61 thick 

Sample 2 - bJ"OWn compact loamy tine sand, otten .. stained . 
and mottled, trom depths ot l2 to 2) inche• 

' Sample J - light gray extrtm•ly'· compaot basal till 
. i sampled at depth." ranging trow. 26 to 48 1noh•• 
' . 

During a ·12 hour period or continuous rainfall OD December 1s. 
soil profiles and drainage collditions were · checked. At the sitH 

· ot .TP4 (a pit directly over a. lateral drain) and 'l'PS (a 2011 deep trench 
between drain lines)~. the soil _pit was draining freely while the trench . 
was tull to overfiow:l.ng. Subsequent inspection showed the trench 
remai.ned C011pl.etel.y tilled with water 12 hours after the rain had 
ceased. am 24 h_ours later'the water level had dropped 8 inches in the 
trench. Sample• taken atTP4 and at a site direct4' we•t near the 
.centre line ot the field •re as tollowa a 

· • . Sample 4 • a composite bulk sample from the two site• at depth• 
· · ot O to 6 inches. .. · ···. . · . 

Duplicate, . undisturbed soil cores were taken at O to '.3 inch 
and 4 to 7 inch depths at each site. These in !ll:!! soil coros were · · 
obtained·by' forcing standard open-ended brass cylinders,. 1~ 1n d11Mter9 

vertically into the soil and then trimming the soil core• to 3 inch••• . 
'l'he·e111pl.es·are designated as tollona ,, 

Site A (0.)) - the surt'ace layer at TP4 
Site A (4-7) .. the subs'!,1.rface layer at TP4 
Site B ( 0.)) - . the surface layer near field centre 

line 
Si ta B ( ~) - the subsurface layer near field 

centre line. 

One additional, composite, bulk sample (Sample 5) was taken troa 
the surface 10 to 12 inches of all protiles exposed in teat pit• 
within the failure zone. 

·• 
',' ' ' ,,, 

' I 

4· 

. •' . 
. '. 
I' 
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Physical Tests 

Percolation (hydraulic conductivity) tests were carried out ·on 
undisturbed ·(taken in situ) soil cores, on reconstituted cores of soil 
trOM the field, and on soil-sand mixes. Reconstituted soil cores were 
made up from 00."llpceit.e bulk samples of soil that had been Boreened, 
air-dried and compacted in standard 3" x J" brass cores. Soil-sand 
mixes at 1:1 ratios were made up as cores from composite soil samples 
and coarse sharp sand. Hydraulic conductivity was measured on saturated 
duplicate·core samples under al inch head of wa.ter over~ period ot 
4 hours. Additional tests were run on soil cores and soil-sand cores 
to determine the "pwidled" hydraulic conductivity. For this teat, the 
surtace'incb of saturated soil in the core is stirred vigorou•lybetore 
teating, to simulate t1eld condition• under heavy- playing concentration. .. . 

The renlt• ot the teat• are given in Table _I 

Sample 
Hydraulic 

Conductivity 
in/hr. 

Ondi•turbed core• (taken 1n' situ) 
Site A (0 to 3•) - -. 
Site A (4 to ?") 

·s.o 
0.14 
:,.6 
o.:,. Sit! B (o to )") 

S_ite B (4 to ?") 

. Reconatituted core• 
?fa. l. ( 0 to l2") 

. No. 2 (12 to 2411
) .. . • 

<No.. 2 ( repaddled .and re-run) 
i.CNo~l (basal till) 

Capo1it• ot No; 1, 4, S 

19.0 
16.0·. ---

Reconstituted COl'el plus •and• 111 ratio 
Composite ot No. 1, 4, 5 . . • 

. Compo•ite );t No. l, 4, S, 2 -

Puddled Hydraulic 
Conductivity 

. in./'hr. 

.. -
- .·· 

10.0 
.· :3.2 
· 0.7 

0.8 
3.7 

3.0 
4.6 

Table I. Average• ot percolation· rates 

Chemical Tests 

Four samplea of soil i'ran the tield were analyaed tor·aw.ilabl• 
plant nutrients, nitrogen (N), phosphorous (P), potaasium (K), and 

· caloiwn (Ca) and soil reaction (pl). Th• results are given in Ta'bl• 2 • 

· I I 
I; 

,· .. 
• I 
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Sample .rli 1i '.f ! 

No. l (0-1211 ) 4.6 VL• L L 

No. 2 (12-24) 5.4. L L L 

. No. j (basal till) 5.2 L L-M L 

COlllposite 0£ 
No. 4, 5 5.2 VL L VL 

•vt = very low L = low M;; medium 

Table 2. Chaic&l. analyaes ot soil protil• 1'aaplea 

Discussion ot Results 
I 

I 

Percolation Tests 

Ca -
·t 

-L 

L 

t 
,· 

.__ Percolation r&tes through reconstituted soil cores (Samples 1,2) 
av.raged 17.S in./hr. and dropped to an average rate ot 7.0 in./h.,.. 
on piddled core•• It is significant that the percolat16n rate dropped 
aharpl.1 to 0.7 in./hr. when Sample 2 wa, rep.iddled and then re-run. 

. When combinations ot auri'ace and subsurface soil sample• wre 
mixed together and combined with 50~ sand, puddled percolation rate•· 
averaged about j.S in./hr. Puddled percolation ratee through the 'baNl 
·till cores wre o.8 in./hr., similar to those on the re-run core• ot 
Sample 2. 

'l'he .undisturbed in !.~ core• taken i'rom the field surface had · 
percolation rate• averaging 4.) in./hr., but below the 4 inch depth 
percolation dropped draeticall.y to an av.rage rate ot 0.22 in./hr,. 

Chemical Testa 

Levels ot available plant nutrients - nitrogen, phosphorous, 
· potass1ua and calciua - in the samples are low to very low thrCNghout 
the soil protile. Soil reaction (pH values) .taJ.l within the moderately 
to atrongl1 acid range. 

51.ll!lfflat'{ 

It the proposals outlined in this report and in the companion 
report su'bl!litted by Ripley, Klohn and Leonoi'f' International Ltd. are 
adopted, we believe the present unsatis£actoey drainage condition ot 
the Swanga:rd Field will be overcome, · 

6 

, I, 
I, 
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It is important that a free draining filter base· of coarse sand· 
be established over the present 'drain system. or equal importance ie 
the overlying surf ace layer of rotovated sand and soil. We have 
recOllllllended that this layer consist or 3 inches of fertilized stockpile 
soil thoro~ghly mixed with 4 inches of the underlying .sand blanket. 
This will ensure that the grass sod ( or grass seedlings) may become 
rapidly established in a free draining rooting medium • 

.. • . 

. , The future success ot this ~thletic field will depend, as pointed 
· out in• reports by other consultants and parks board. personnel, on & 

good maintenance program. Although the i'ino sand (s:µt) fraction ot 
the residual soil on the field averageo only 6 to 16 percent, and will 
be t'llrther diluted by the addition of sand, this particle size may• 
yet.cause surface compaotion·under excessive play- conoent:ration on a· 
ponded · surface. 

I 
We trust ~h• foregoing is ~•tisfac~ory. 

Yours very· trul7, 

d,/;J . 
/~~-1 .. 
T. 'k. to~ 1J 

/ ' ,.7 (j' ,( .{ , l jf;.; r. .·. tl'1.t?.:?/;,\./ ·. 
t/·. ·/ d· 
A. J. Green P.Ag. 

' .. ·. 

;,.---· 
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RECORD MEMO : Date. JanuaiIB®~Il~ID) 
FEB· l _;7$ 

Re: SWANGARD STADIUM - DRAINAGE 
MUNICIPAL MANAGIR'S 

REPORTS OF RIPLEY ,KLOHN AND LEONOFF INTERNATIONAL ·r;TDOFFICE 
& T. M. LORD and A.J. GREEN. 

Paragraph 5 on Page 7 of the report of Ripley, Klohn and 
Leonoff International Ltd. makes reference to the "crown 
effect". The Burnaby Parks and REcreation Department requested 
elaboration of this point by Mr. Ian -Morrison, author ·of· 
the. Ripley, Klohn and Leonoff Intemational Ltd., Report. 

Mr. Morrison explained that adding a crown had an effect of 
increasing the depth of soil over the drain tile thereby in­
preasing the "head" of water above the drain tile; and thus 
changing the hydrolic gradi.ent. The steeper the angle between 
the surface and the.drain the faster will be the dcying effect 
on .the soil. . The less the cover of soil above the drain, the 
less effective will be the drainage system; because the angle 
between the surface and the drain is lessened. In other words, 
the ,water. percolates much more rapidly through the soil in a 
vertical direction than it moves in a horizontal direction. 
. oeep soil permits the water to flow to the drains with a 
direction. of movement that is closer to the· vertical · 'than 

. does a shallow soil. 

Mr. Morrison was .also questioned about the problem of settlement 
which we: experienced;and offered the opinion that settlement. 
probably will not occur.again; and that. if it does occur, 
.it will be much less severe than. it was last summer. He offered 
the explanation that a "pocket" of dry earth fill was ·sealed 
off when the original crown was installed on the field. Whe'n 
this crown was removed.and rain occured, the dry fill became 
saturated and began to settle and.compact, thus causing the 
depres.sion which appeared on the flat surface. He recommends 

. saturation of the field before seeding or sodding. 

This additional information is supplied to aid t.he members of 
the .Central Park Committee in understanding and interpreting 

.the Consultants.' Reports. 

CC:~- Man, Secretary, CPC 
vt,iunicipal Manager 
All Division Heads, P & R 

B. R. WILKINSON 
ADMINISTRATOR, 
BURNABY PARKS 
AND RECREATION 
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