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Appendix VI-6

DOGM Water Monitoring Guidelines



TRABLE 1

SURFACE WATER BASELINE, CPERATIONAL AND
POSTMINING WATER GUALITY PRRAMETER LIST

Field Measurements:

* - Water Levels or Flow

»* - pH

* - Specific Conductivity (umhos/cm)
* - Temperature (CO)

*

- Dissolved Oxygen (ppm) (perennial streams only)

Laboratory Measurements: (mg/l) (Major, minor ions and trace elements are to be
analyzed in total and dissolved forms.)

# * - Total .Settleable Solids
# % - Total Suspended Solids
* - Total Dissolved Solids ~
* - Total Hardness (as CaC0z)
* Acidity (CaCCsz)
- Aluminum (Al)
- Arsenic (As)
- Barium (Ba)
- Boron (B)
* - Carbonate (CO3 —2)

* - Bicarbonate (HCOz ~)
- Cadmium (Cd)
* - Calcium (Ca)
* - Chloride (Cl-)
- Chromium (Cr)
- Copper (Cu)
- Fluoride (F-)

* - Iron (Fe)
- Lead (Pb)
* - Magnesium (Mg)
* - Total Manganese (Mn)

- Mercury (Hg)
- Molybdenum (Ma)
- Nickel (Ni)
- Nitrogen: Ammonia (NH3)
- Nitrite (NCp)
- Nitrate (NO3 =)
* - Potassium (K)
- Phosphate (FO, =2)
- Selenium (Se)

* - Sodium (Na)

* - Sulfate (S04 =2) . L
- Sulfide (S-) ' ’ ' ‘
- Zinc (Zn)

* - 0il and Grease

* - Cation-Anicn Balance

Sampling Period:
-Baseline
*Operational, Postmining

#Construction



TABLE 2

SURFACE WATER SAMPLING

Baseline

Cperational

Postmining

Type of
Sampling
Site

Field
Measurements
(see Table 1)

Sample
Frequency

Sampling
Duration

Type of Data
Collected and
Reported

Comments

Surface Water
Bodies

Performed during
water level/flow
measurements.

Quarterly for lakes,
reservoirs and impound-
ments (water level and
quality); monthly flow
measurements and
quarterly water

quality measurements
(one sample at low

flow and high flow

_each) for perennial

streams. Monthly flow
and water quality
measurements during
period of flow for
intermittent streams.
Sampling for

ephemeral streams
determined at pre-
design conference.

Two years (one complete
year of data before
submission of FAF.

Flow and/or water
levels and water
gquality.

All field measurements
should be performed
concurrently with
water level/flow
measurements.

Surface Water
Bodies

Performed during
water level/flow
measurements.

Quarterly for lakes,
reservoirs and impound-
ments (water level and
quality); monthly flow
measurements and
quarterly water
quality measurements
(one sample at low
flow and high flow
each) for perennial
streams. Monthly flow
and water quality
measurements during
pericd of flow for
intermittent streams.
Sampling for

ephemeral streams
determined at pre-
design conference.

Every year until two
years after surface
reclamation activities
have ceased.

Flow and/or water
levels and water
quality.

~ All field measurementsx

should be performed
concurrently with
water level/flow
measurements.

Surface Water
Bodies

Performed during
water level/flow
measurements.

Twg per annum for
perennial streams
(high-& low flow);
two per annum-

during snowmelt and
rainfall for
intermittent
streams.

Every year until

termination of
bonding. -

Flow and/or water
levels and water
quality per
operational
parameters.

All field measure-
ments should be
performed
concurrently with
water level/flow
measurements



TABLE 2 (continued)

Baseline

Cperational

Postmining

Comments

For every fifth year
preceding repermitting,
one sample at low flow
and high flow each
should be taken for
baseline water quality
parameters.

The construction
monitoring program will
be conducted on a site-
specific basis in
addition to the
operational monitoring.




TRBLE 3

CRCUND WATER BASELINE, OPERATIONAL AND
POSTMINING WATER QUALITY PARAMETER LIST

Field Measurements:

Viater Levels or Flow

- pH

Specific Conductivity (umhos/cm)
- Temperature (CO)

* % % Xk

Laboratory Measurements: (mg/l) (Major, minor ions and trace elements are to
be analyzed in dissolved form only.)

* - Total Dissclved Solids

* - Total Hardress (as CaCOsz)
- Aluminum (Al)
- Arsenic (As)
- Barium (Ba)

- Boron (B)
* - Carbonate (CO3z ~2)
* - Bicarbonate (HCO3 =)
- Cadmium (Cd)
* - Calcium (Ca)
* - Chloride (CL-)

- Chromium (Cr)
- Copper (Cu)
_ - Fluoride (F=)
* - Iron (Fe)

- Lead (Pb)
* - Magresium (Mg)
* - Manganese (Mn)

- Mercury (Hg)
- Molybdenum (Mo)
- Nickel (Ni)
- Nitrogen: Ammonia (NHz)
- Nitrite (NGsp)
- Nitrate (NOz =)
* - Potassium (K)
-  Phosphate (FG, —%)
- Selenium (Se)

* - Sodium (Na)
* - Sulfate (S04 —2)
- Sulfide (sS-) _ 7 o e
- Zinc (Zn) ' ) ' ’

Sampling Pericd:

-Baseline :
*QOperational, Postmining



TABLE 4 'GROUND WATER SAMPLING

Baseline
Monitoring

Operational
Monitoring

Postmining
Monitoring

Type of
Sampling
Site

Field
Measurements
(see Table 3)

Sampling
Freguency
tach Site

Sampling
Duration

Type of Data
Collected and
_Reported

Comments

Springs, In-Mine
Flows, Boreholes,
Observation Wells

Yes

At least four samples
per annum, at fixed
monthly intervals.

Two years (one

complete year of data
before submission of
PAP).

Water levels and/or
flow and water
quality.

First year of baseline
monitoring and the
year preceding
repermitting; spring
and seep inventory
taken both during the
Fall and Spring.

 parameters.

Springs, In-Mine
Flows, Boreholes,
Cbservation Well

Yes

GQuarterly samples for
in-mine flows. For
other sites, four
samples per annum

at fixed monthly
intervals.

Every year until two
years after surface
reclamation
activities have
ceased.

Water levels and/or
flow. For springs,
one water quality

sample at low flow.

During the year
preceding
repermitting. For
springs, one water
quality sample at low
flow per baseline

other sites, one
sample per baseline
parameter.

Springs, Cbservation
Wells

Yes

One sample per annum
(spring sampling at
low flow).

Every year until
termination of
bonding.

Water levels and/or
flow and water quality
per operatiocnal
parameters..

For . =«

0104R



