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N Trow Consuiting Enginesrs Lid.
807 Harold Crescent, Thunder Bay
Ontario, Canada. P70 58
‘ - Telephone: (807) 623-9495
TI’OW Thunder Bay Branch Facsimile: (807} 623-8070
September 27, 1993 f\‘—] (.

-

Homestake Canada Lid.

1000 - 700 West Pender Street
Vancouver, B.C.

VeC 1G8

Attention: My, Biil Napier, Direclor Environmenia: Affairs

RE: Abandonment and Restoration
Water Balance Calculations
Cullaton Lake Gold Mine
Ref. No, F-80132-A/G

Dear Mr. Napier,

In discussions with Mr. Mike Legge of the Water Besocurces Division of Indian and
Northern Affairs Canada, and receipt of their fetter of May 27, 1993, it was requested that
the water balance caiculations be carried out on an annual basis and/or on a manth by
month basis for periods duting the year using worst-case assumptions for precipitation,
evaporation and snow drifting. The purpose of these calculations is to esiablish whether
the water levsi in Tallings Pond 1 couid be fowered below the spillway invert elevalion
{83.3 m) during any particular vear or for any period in a particular year, thereby exposing
the uncovered tallings to oxidation.

Since the worst case on an annual basis had already been anaiyzed {our letter report of
March 30, 1993}, it would be mote prudent io analyze the water budget on a month by
month basis using the worst-case combination of precipitation, evaparation and snow
accumilaton by drifing in the preceding winter period.

Six (8} cases were analyzed using the worsi-case data from the 30 year records from a
weather station at Ennadi Lake. The results are givan in Appendix A and are summarized
below:
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Case Agsumptions Loss (cum.) W.L. Dreo

1 Minimum Precipitation 17,746 2
Max. Evap. in May

2 Minimum Precipitation 24,821 3
Max. Evap. in June

3 Minimum Precipitation 28,340 3
Max. Evap. in July

4 Minimum Precipitation 24,984 3
Max. Evap. in August

5 Minimum Precipitation 24,547 3
Max. Evap. in September

8 finimum Precipitation 31,210 4
Max. Evap inJuly and
August

The worst case considered 1s Case 6, based on the minimum recorded precipitation
combined with the maximum evaporation for the 2 months of July and August. The
calculated seasonal lowering of the pond level is 0.4 m to elevation 92.9 m. This would
uitimately expose an area of approximately 5,000 sq. m. of tailings that wouid normally be
covered with water, which is 5% of the o1l tailings area that was previcusly exposed 1o
oxidation prior 10 restoration work.

The tota ime of exposure of tallings o oxidation would be limited to approximately 90
days before the water level rises again with the normal September and Cetober
precipitation, followed Dy freezing and snow cover.

No remedial works are considered necessary 0 accommodate this possibility of the
tailings being seasonally exposed 1o oxidation for the following reasons;

1. the return period of the combination of circumstances that will lead to seasonal
exposure of the tailings I8 greater than 100 years;

2. the tafiings, prior to the restoration work, have been exposed to oxidation for morg
than 7 years with no measurable effects of acid generation on the surrgunding
environment. The area of tailings that wouid be exposed by patential seasonal
lower of the water ievel Is a maximum of 5% of the area that was previously
exposed and for a shorter petiod of time. In addition, only part of this 5% would be
exposed in the 90 day period.



Mr. M. Legge also enquired about the significance of evapatranspiration and the diversion
ditch on the east side of the tailings disposat area. Evapotranspiration is not significant
due to the sparsity of vegetation in the coliection basin. The diversion ditch was
constructed o divert runoff from entering Tailings Pond 2 (Polishing Pond) and has no
affect on the runoff entering Tailings Pond 1 {Tailings Pond). For reference to ground
elevations, see Drawing No. 5 of the Abandonment and Restoration Plan, May 7, 1991,

i there are any questions with respect to 1his letter report, please comtact this office at
YOur converience.

Yours very fruly,
TROW CONSULTING ENGINEERS LTD.
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Robert B. Dodds, Ph.D, P. Eng. David Chan, P. Eng.

Thunder Bay Branch Manager
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Reference No. 90132 August 20, 1993

Cuilaton Lake
Water Balance Calculations

General Assumptions:

iR Drainage area = 178,000 cu.m.

2, All runoff eventually reaches the basin

3 Pond surface area at El. §5.3 (m) = 84,000 sa.m.

4. Estimated annual seepage volume = 20,000 cu.m

5 Assumed evapotranspiration = 0 due to lack of vegetation in the tailings
area

&. Manthly evaporation based on Thornthwaite method

7. The spiltway wili be able 1o discharge more than 100,000 cu.m. par month

8. The month with minimum precipitation will occur in the manth with maxkmum

evaporation {(maximum temperature)
The following six (8) cases were considared:
Case 1: Minimum precipitation and maximum evaporation in May

The evaporation and seopage are greater than runoff {or inflow) in the months of
June, July and August. The total negative infiow {or los3) for the three months is
17,746 cum. or equivalent 1o approximately 17,746/84,000 = 0.211 m {0.69 ) of
water depth in the pond. This volume (loss) will be recoverad in the spring runotf
{a total of precipitation and snow drif).

Case 2: Minimum presipitation and maximum evaporation in June
Sirdlar to case 1, negaiive inflow foss) will 6oour in the months of dune, July and
August. The total loss is estimated to ba 24,921 cu,m. or an equivalent of 0.287
m {0.97 1) of water depth. However. this volume will ba recoverad in the SpHNg
runoft (the pond water favel will raach an elevation of 33.3 m befare discharging
through the spiliway).

Caszse 3. Minimum precipitation and maximum evagoration in July

Similar o the above cases, negative inflow {less) will ooour in the months of June,
July and August, The total (085 is estimated 10 be 26,340 cum. or an equivaient
of 0.337 m (1,11 ) of water depth. This volume will be recovered in the spring
runoff.
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Reference No. 90132 August 20, 1983

Case 4. Mirimum precipitation and maximum evaporation in August

Similar {o the above cases, negative inflow {loss) will aceur in the months of Jung,
July and August. The total loss is estimated to be 24,984 cu.m. or an aquivalent
of 8.287 m (0.88 #) of water depth.

Case §: Minimum precipitation and maximum evaporation in September
The four summer months including June, July, August and September will have
negative inflow {loss). The tofal loss is estimated 10 be 24,547 cum. or an
equivalent water depth of 0.292 m (0.86 #1).

The above cases were calculated based on the 30 years climatic data or 30-yaar return
period.

Case 6; Minimum precipitation and maximum evaporation in fie months of
July and August

Negative inflow {loss) will occur in the months of June, July and August. The tatal
foss is estimated to be 31,210 cu.m. or an equivalent watar depth of 0.372m (1.22
4. The wtal loss is tess than the total spring runoff from precipitation and snow
drift {45,038 cu.m.}). Therefore, the loss will De recovered during the spring runoff.
The return period is expacted to be greater than 1/100.
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