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GENWAL COAL COMPANY

P.O. Box 1201 ® Huntington, Utah 84528
Telephone (801) 687-9813

§.C. Livper

RECEIVED
JAN3 £ 1986

JVISION OF
January 31, 1986 Oh.
Y GAS & MINING

Mr. Lowell Braxton

Department of Natural Resources

Division of 0il, Gas and Mining jﬁyﬁ
355 W. North Temple ( ,

3 Triad Center 65;L <§

Salt Lake City, Utah  84180-1203 ?\6\

Re: Groundwater Monitoring Plan
Dear Mr. Braxton,

Please find enclosed for your review and approval the groundwater
monitoring plan at the Crandall Canyon Mine. This monltorlng
plan has been incorporated into the mid-term review, however in
order to satisfy an outstanding NOV I thought I better address
this issue with a separate cover letter. I have recently
discussed this issue with Dave Cline and Rick Summers concerning
further monitoring and have incorporated thelr comments in the
final copy of the midterm review.

If you have any further questions or comments please feel free to
contact me at 637-7383. Thank you.

Andrew C. King

enc.
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BROUNDWATER MOMITORING FLAN JAN3 1 1986
FOR THE CRANDALL CANYON MINE,
BENWAL COAL COMPANY DIVISION OF U,
GAS & MINING

As noted in Section 7.1.4 of the Tract 1 Permit foplication

Fackage, only one spring was found during the June 198% seep and
spring  suwrvey  within the areas of potential subsidernce with a
flow rate of at least on gallon per minute. This spring (BF-30,

see  Figuwe 7-2) occurs as diffuse sespacges fram the RBlackhawk
Formation above the mine portals and is collected in a pipe to
avoid problems at the portal face. This spring is located above
the Tract 1 lease area and will not be affected by miming in
Tract 2. ALl major springs (flows of at least five gallons per
minute) found during the June 1585 survey were located outside of
the area of potential subsidences.

Groundwater monitoring for the Crandall Canyon Mine area
will consist of collecting water gquality  and quantity data from

six  springs as well as points of significant inflow to the
underground workings. GF-E00 and SF-34 0 will  be monitored to

determine potential impacts in  the immediate vicinity of the
mine. BF-I0 was chosen because it is the only spring within the
area of potential subsidence that had a flow rate of at least one
gallon per minute during the June 198% inventory. SP-Z6H was
chosen because it issues adiacent to the area of potential
subsidence and had a Flow rate during the June 1985 inventory
that was of sufficient magnitude (two gallons per minute) to
suggest some permanence.

8F-58 will be monitored as an  indicator of long—term
changes in groundwater issuing from the Blackhawk Formation in
an area that will not be affected by mining operations. The
magnitude of these changes will be useful when interpreting
changes at S8F-30 and SF-34,

BF~47 will be monitored since a waber Fright has been filed
on this spring by the U.B. Forest Service (see ection 7.1.5.1 of
the Tract 1 FAF). Springs SF-19 and  SF-22 will be monitored as
an indication of the water supply in the upper reaches of Blind
Canyan.

Four samples will be collected from  the monitored B OGS
annual ly. With the exception of 8F-30, each spring will be
monitored at monthly incrementes during the aocessible portion of
the year (generally June through September). These samples will
be collected as close as poussible to the point of issuance of the

springs. BSamples will be analyzed accarding to the list of
parameters in Table V-3, Every +fifth vear (1985, 1990, eto.),

samples collected during the low-f1ow period of the year (the
t+inal sample of the vyear) will be analvzed according to the list
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of parameters contained in Table 7-4 (as requested in guidelines
from DOGM) .

Since SP-30 is collected in & pipe to bypass the portal
area, its discharge point is accessible year-round. Hence, this
spring will be monitored at the point of pipe discharge guarterly
(normally in  Januwary, April, July, and October) and analyzed
according to Table 7-3.  Every fifth year, the sample collected
during the low-flow prear i o (normally Dotobes) will be analyzed
accarding to Table 7-4,

On a guarterly basis (normally in January, #April, July, and
October), an inventory will be conducted of the active portion of
the mine to identify the location and geologic occurrence of
mine inflows that exceed threes gallons per minute. Iin consulta-
tion with DOGBM, certainm of these inflows (i they ocouw) will be
selected for continued monitoring. Currently, only one such
inflow exists, flowing from the roof of the mine from an explora-

tory hole (DH-2) that was vertically-drilled from witﬁin the
Tract 1  area at the location shown on Flate 6-1 of the Tract 1

FAF. This hole is capped and is allowed to flow only when needed
to collect water-guality data. ’

After selection of the inflow points to be monitored, data

will be collected on a guarterly basis and analvzed according to
Table 7-3, Every fifth yvear, samples collected during the low-
flow period (normally October) will be analvered according to

Table 74,

Groundwater monitoring  data collected during & calendar
year will be summarized and submitted to DOGM on and annualbasis.
Included in  the annuwal  report will be an analvsis of the mine
working water balance, accounting for mine inflows, oubflows,
consumptive uses, and sump storage.




Table 7-%. Abbreviated groundwater analysis list.

Field Measurements:

Water level or flow ’
o

Specific conductance (umhos/cm)

Temperature (o0)

Laboratory Measurements:

Total dissolved solids
Total hardness (as Callued
Bicarbonate (as MO
Carbonate (as O
Calocium (las Cad

Chloride (as i)

Dissolved iron (as Fe)d
Magnesium (as Mg)
Manganese (as Mn)
Fotassium (as k)
Sodium (as Na)
Sulfate (as 504)
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Table 7-4. Extended groundwater analvsis list.

Field Measurements:

Water level or flow

pH

Gpecific conductance (umhos/cm)
Temperaturae (=)

Laboratory Measuwrements:

Total dissolved solids
Total hardress (as Calls)
Aluminum (as ALY

Aresenic (as As)

Barium (as Ra)

Ricarbonate (as HCD.
Boron (as B
Carbonate (as Cla)
Cadmium las Cd)
Calcium (as Ca)

Chloride (as CL)
Chromium {(as Cr)
Copper (as Cuw)
Fluoride (as )
Dissolved iron {as F)

Lead (&s Fb)
Magnesium (as Mg)
Manganese (as Mn)
Mercury (as Hg)
Molyvbdenum (as Mo)

NMickel {as Ni)
Nitrogen-Ammonia (as NHm)
NMitrite (as N2

Mitrate (as N0
Fotassium (as ¥

Fhosphate (as POa)
Belenium (as Bea)
Bodium (as Na)
Sulfate (as 8047
Sulfide (as 8
finc (as Zny
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Locations of seeps and springs in the Crandall Canyon area.
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