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Conclusions and Recommendations

1.

‘ 26
The average winter mine water consumption demand is 0.440 cums
(7000 USGM). The averagé available winter water consumption
supply from the pumphouse pond is 0.551 cums (B735 USGM).
Therefore, average winter consumption \supply exceeds demand.
/1,3y mB/m;r?. 23,06 MY min,
The four water wells and North Fork Rose Creek can provide a
canservative minimum of 0.183 cums (3000 USGM) of supply, and in
January are currently providing 0.227 cums (3600 USGM) of water
supply. Freshwater reservoir recharge to the pumphouse pond
should be kept at the minimum necessary to maintain the pumphouse
pond supply equal to mill demand. This procedure will reduce the
rate of reduction in the reservoir storage capacity.
;2, 5% m‘ymin
At present, 0.126 cums (2000 USGM) is being discharged from the
freshwater reservoir, and the mill water requirements are being
met. This equates to a weir measurement downstream of the wvalve
house (W1 of S centimeters. As winter proaresses and the wells
and/or North Fork Rose Creek water supply potential decrease, the
reservoir discharge will have to be increased. A reservoir
maximum discharge af 0.189 (3000 USGEM) should be sufficient to
meet mill water regquirements as supplemental water supply sources
diminish.

The weir (W1) downstream of the valvehouse should be read at
least twice per week during winter months. A depth to flow
conversion graph is attached.

The water elevation of the freshwater reservoir should be
determined every two weeks and the remaining reservoir storage
capacity should be calculated and graphed. An elevation to
volume conversion graph is attached.

In the spring and prior to the shutdown of the water wells, a
well reservoir recovery test should be planned. Upon shutdown of
the wells, recovery tests should be implemented. Well reservoir
recovery tests will provide a foundation uvupon which the long-term
dependability of the wells can be assessed.

During the summer of 1989, the bottom elevation of the freshwater
reservoir should be mapped. These new contours can then be used
to derive an up-to-date freshwater reservoir drawdown curve. The
existing drawdown curve is dated, and reservaoir basin
sedimentation has probably decreased the accuracy of the existing
dr awdown conversion curve.



1.0 Introduction

In 1987, the average water consumption of the mining and
cancentrating operaticn at Faro was 0.393 cums (6232 USGM). However ,
during specific pericds of 1987 water usage approached a consumption
rate of 0,442 cums (7000 USGM). Thus, for the purposes of analyzing
the availability of water with respect to potential mill cansumption,
0.442 cums (7000 USGM) is considered to be the mill water consumption
rate.

Curragh Resources Inc. presently has a water license consumption
limit of 15.380 million cum/yr (4,063 million USG/yr) and 42,230
cum/dy €11 million USE/dy). With an average water consumption of
0.442 cums (7000 USGM), Curragh's consumpticn would be 13.938 million
cum/yr (3,682 million USG/yr) and 38,189 cum/dy (10 million USG/dy).
Thus, a consumption rate of 0.442 cums (7000 USGEM) is well within
water license limits. However, water availability, especially in a
year with low precipitation and with a long, cold winter pericd,
requires special consideration.

2.0 Water Supply System

Curragh’s water requirements are pumped from the pumphouse pond
located on Scuth Fork Rose Creek immediately upstream of the
confluence af North and South Fork Rose Creek. The pumphouse pond
water supply is recharged from three sources:

- the freshwater reservoir located upstream of the pumphouse
pond. This reservair is recharged fram the Scuth Fork Rose
Creel: drainage basin.

- four water wells located within the immediate vicinity of the
lower veaches of North Fork Rose Creek.  (Winter months only:
November 1 to April Z20).

- a partial diversion of North Fork Rose Creek. (Winter months
only: November 1 to April 30).

2.0 The Freshwater Reservoir

2.1 The Freshwater Reservoir Storage Capacity

The freshwater reservoir is the major water recharge source for
the pumphouse pond. Table 1| shows reservoir volumes at maximum and
minimum reservoir water levels. Assuming that the reservoir is at
its maximum level of 1097.3 meters by November of each year, the
stored fresh water available for winter use is 3.850 million cum
€1017 millicn USGM).



TABLE 1: MAXIMUM RESERVOIR STORAGE VOLUME
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2:2 The Freshwater Reservoivr Recharge Capacity

During the year, the freshwater reservoir is recharged with
water from the South Fork Rose Creek water shed. Mean monthly
inflaws as calculated by Acres Consulting Services, March 1985 are
shown in Table 2. Winter months are defined as months during which
monthly mine water demand (@"0.442 cums (7000 USGM)) exceeds monthly
reservoir recharge. Winter, therefore, extends from the first of
November to the first of May of each year.

2.3 The Freshwater Reservoir Water Supply Capacity

The freshwater reservoir has a water supply capacity defined by
its maximum storage capacity and by its recharge capacity. As shown
in Table 2, during summer months (May through October) recharge on
average exceeds water consumption demand. Encough excess water is
alsc normally available to fully recharge the reservoir to its
maximum water elevatiocn of 1097.3 meters by November of each year.

During the winter months (Movember through April)d, however,
recharge is less than water consumption demand, and reservoir storage
must be utilized. Therefore, maximum winter reservoir water supply
capacity is the combination of the maximum reservoir storage capacity
of 3.850 million cum (1017 million USE) and the winter reservoir
recharge of 1.51 million cum (399 million USG). The total available
reservolr water for winter use is therefore 5.360 million cum (1416
million USGE).

For the average winter period of 181 days, this totsal available
reservoir water allows for an average consumption of 0.343 cums (5433
UsGMr.  With a demand of 0.442 cums (7000 USGMY, or even 1987's
average demand of 0.3%93 cums (6233 USEMY, the freshwater reservoir
winter water recharge to the pumphou=se pond must be supplemented.

There are four water wells located within the immediate vicinity
of the lawer reaches of Noarth Fork Rose Creek. Table 3 shows volume
discharge capacity for these wells. These wells operate only during
winter months and together can provide 0.227 cums (3600 USGM) of
water to the pumphouse pond.

The four water wells were drilled in June, 1986 and developed by
Internaticnal Water Supply Ltd. International concluded that for 24
out of 25 years, the reservoir water supply augmented by flows from
North Fork Rose Creek and the two water wells (PW4 and PWS)Y will meet
mill water demand. The long term reliability of the wells, however,
is presently unknown.

In 13986 during well development and in 1987 during the initial
months of well cperation, International did conduct preliminary well
evaluations on PW4 and PW3. (FW3 and FWE were not evaluated). These
evaluations, though, were undertaken in years of high rainfall, high
runoff, and high groundwater recharge. International was unable to



TABLE 2: MEAN RESERVOIR RECHARGE VOLUMES (Reconstructed by Acres, 1985)

METRIC MEASURE
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TABLE 2: NEAN RESERVOIR RECHARGE VOLUMES (Reconstructed by Acres, 1985)

U, 5. HEASURE
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WATER WELL CAPACITIES
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conclude from their tests whether the well water supply would
continue to be dependable in a low rainfall year. Even though well
per formance to date has been satisfactory, well reservoir recovery
tests should be conducted in the spring of 1989 to facilitate a more
complete evaluation of these wells.

5.0 North Fork Rose Creek Partial Diversicn Supplemental

The partial diversion of North Fork Rose Creek, constructed in
1986, can provide a winter average of 0.212 cums (3353 USGM) of water
to the pumphouse pond, with wells PW4 and FWS pumping. (from
Internaticnal Water Supply Limited, 1987). Mean monthly flows for
North Fork Rose Creek are provided in Table 4 (from Acres Consulting
Services, 1985). It is impartant to naote that teotal diversion of
Novth Fork during the winter has not been achieved due to
difficulties encountered in damming and diverting the main Nerth Fork
Rose Creek channel prior to fall freeze. Thus, anly one—half to
two-thirds of the winter average flow of 0.212 cums (3352 USGM) can
be relied upon. North Fork Rose Creek diversion, therefore, provides
an average winter water recharge to the pumphouse pond of 0,106 cums
(1677 USGEMY to 0.141 cums (2235 USEMY.

©.0 Water Supply Versus Water Demand (1988/89)

As previocusly shown, the freshwater reservoir alone cannot
supply Curragh'’s water use demands of 0.440 cums (7000 USGM) during
winter months. At this demand loading, the reservoir storage
capacity would be exhausted by March; and the mine would not have a
water supply until spring freshet in early HMay.

However, supplemental water from the four water wells provides
an additional 0.Z27 cums (3600 USGM) of consumption capacity and
Novth Fork Fose Creek provides an additional 0,108 cums (1877 USGM)
of consumpticn capacity. In combination with the reservoir capacity
of 0.343 cums (5433 USGM), an average total available water supply
from the pumphouse pond during the winter months is 0.676 cums
(10,716 USGM). This consumption capacity is sufficient to meet
Curragh’s water consumption requirements during the winter months.
Care must be taken, however, to not drawdown the reservoir
unnecessarily during early winter months. During the early winter,
the well water supply and the North Fork creek supply should be
supplemented by the freshwater reservoir supply to meet water demand
needs. This procedure will reduce the rate of reduction in reservoir
storage water. s

In 1988, the freshwater reservoir was at its maximum elevation
of 1097.3 meters in early November. The Noarth Fark Rose Creek
diversion was operational by late October and the four wells were
cperational by late December.

As of late January, the reservoir had decreased to an elevation
of 1096.0 meters. Thus, the remaining reservoir storage capacity for
the rest of the 1989 winter season is 3.250 million cum (859 million
USGE). With reference to Table 5, this reservoir storage capacity is
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TABLE 5: HEAN RESERVOIR RECHARGE VOLUMES (Reconstructed by Acres, 1989)

NETRIC MEASURE
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HATER SUPPLY INPUTS

TABLE 35: MEAN RESERVOIR RECHARGE VOLUMES (Reconstructed by Acres, 1983)
U.5. MEASURE
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equivalent to an end of December drawdown scenario. The well water
and North Fork Rose Creek supplements are dirvectly responsible for
this reduction in the rate of drawdown of the freshwater reservoir.

With the remaining winter reservoir recharge capacity of 0.488
millicn cum (130 million USG), the total remaining winter freshwater
reservair supply capacity is"3.738 million cum (988 milliocn USG).
Adding a safety factor of 19 days, 135 days of winter potentially
remain. Therefore, the maximum average freshwater reservoir

caonsumption rate for the remainder of the winter is 0.320 cums (5080
USGM) .

Using conservative water supplements from the wells of 0.189
cums (3000 USGM) and from North Fork diversion of 0.042 cums (673
USEM1, a total winter average water consumption rate of 0,551 cums -
(8735 USIEM) is available. Water supply, as calculated, therefore
exceeds demand for the remainder of the 1989 winter. Table 5 also
pravides a monthly water supply versus mill demand scerario based on
low North Fork water flows. This more detailed analysis also
indicates that water supply will exceed demand for the remainder of
the 13989 winter.



FRESHHATER RESERYOTR AMD DAM: INFORMATION
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-----------------------------------------------------------------------------------------------------

U LOGATION ! SLEVATION ! ELEVATION ! ELEVATION | ELEVATION |  RESEBVOIR VOLME |
: T T T 1 T S S T 1 L SO —— !
! t ! F(433.38 m)  J(+109.4 £1.))(cum x 10%%6);(05G x 10%%6}
_________________________________________________________________________ e e e e i e R
: | : | | 5 | |
{DAN CREST D099, SB06.0 1 13281 3154 | : |
1 1 1 [} 1 1 ] 1
1 ] )

DN CORR Uo09ns Y 6007 113080 7101 | | E
] : 1 1 1 1 1 ] ]
1 ] 1 1 | 1 1 ]
(SPILNAT: T0P OF ! 108910  3606.0 %1 11305 37154 : :
{CONCRRTE HING RALLS | : : : : : :
! i ! 1 | | Y.£@ | i
USPILLAAT: TP OF | 109131 36000 10307 30951 AT 1189 !
{STOPLOGS H i i ! H H H
1 1 ] ] i ] ] 1
1 I ] ] ]
'SPILLNAY: CORCRETE |  1096.0 %  3505.8 ' 112040 3710521  4.000% 1057 !
{FLO0R ! : : ! : : !
| : | | | : | :
ONININON DRAWDORE | 1089.0 %  372.6 0 112241 368221 12101 336 !
{KITH SAFRTY FACTOR | : : : ! { :
i 1 ] (] ] ] t i
] I ]

NININON DRANDOWE | 10870 %  3566.3 1 112041 1571 0.750 198 |
1 1 ] 1 1 i ] 1
5 E E i E i 5 i
\TOP OF TRASH GRATING! 10820 !  3540.9 | 1115, 1  3659.3 | : :
{0K LOK LEVEL ODTLRT ! : ! : : : :
1 ] 1 1 ] 1 ] ]
i ] I 1 ] 1 ] [}
|

S S e o e
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SOUTH FORK WATER RESERVOIR WEIR (W))
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