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6.1 Introduction

This section presents the general hydrologic setting of the
permit area. It is based upon information contained in permit
applications for the adjacent Sunnyside and South Lease areas,
U.S. Steel Corporation mining records, publications for the
permit and adjacent areas, and on-site investigations. The
objective of this section is to provide sufficient hydrologic
information to support the maintenance and reclamation plans for
the present Horse Canyon facilities. The hydrologic information
will also be used to support the runoff control plans for
maintenance and reclamation and water monitoring plan

development.

Detailed hydrologic information, which is normally presented
for a proposed mining operation such as baseline quality and
quantity information, ground water resource determinations of
aquifer extent and characteristics will not be presented. Due to
the limited scope of the proposed maintenance and reclamation
plans, the above described areas will be addressed only as they
are related to the maintenance and reclamation of the existing

surface facilities.
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6.2 Groundwater Information

This section addresses the concerns of UMC 783.15 and presents
a brief overview of the regional and permit area ground water

resources.

6.2.1 Regional Groundwater Resources

In the deeply incised mountainous areas of the Book Cliffs
groundwater is present in consolidated bedrock, in both a regional
aquifer and isolated perched aquifers. Associated with the bedrock
aquifers 1is groundwater within fractures. Minor amounts of
groundwater is found in shalfow alluvial deposits at the bottom of

the larger drainages.

Recharge rates were calculated by Waddell and others (1986,
p. 43) for an area in the Book Cliffs near Soldier Creek Coal Mine
(T.12 8., R.13 E.). Waddell estimated recharge at about 9 percent
of annual precipitation. Lines and others (1984) indicates the
mean annual precipitation along the Book Cliffs, in the area of the
Horse Canyon Mine, is about 12 inches, indicating a recharge rate

of just over one inch per year.

As described in Chapter V, the regional structure of the Book
" Cliffs results 1in the strata dipping generally to the east.

Waddell and others (1986, p. 41) found that the regional flow in
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the Book Cliffs, near the Soldier Canyon Mine, was in the same
direction as the structural dip. Although unconfirmed locally, it
is believed that the groundwater flow direction in the regional
aquifer follows the structural dip in the Horse Canyon section of
the Book Cliffs. Another dominant control of groundwater flow
direction and magnitude is fractures, which are caused by faulting
and other structural forces.

In the Book C11ffs, the stratigraphy consists of, from oldest
to youngest, the Mancos Shale, Blackhawk Formation, Castlegate
Sandstone, Price River Formation, North Horn/Flagstaff Formation,
and Colton Formation (or Wasatch Formation). Evaluations by JBR
(1986) in the Sunnyside and Horse Canyon areas, indicate that the
most probable water bearing formations are the upper Price River
and the Flagstaff and North Horn undifferentiated. Wwaddell and
others (1986) found that the water 1levels in the North Horn
Formation in the Book Cliffs were generally several hundred feet
above the regional aguifer potentiometric surface found in the
Blackhawk Formation. These North Horn Formation aquifers are

considered to be perched.
6.2.2 Permit Area Groundwater Resources

Ground water resources in the permit area are limited. This
is due to the small surface area and low recharge rates. There is
not enough base flow from ground water discharge to maintain a

perennial flow in Horse Canyon Creek.
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The Tocal recharge and discharge areas for perched aquifers
(North Horn Formation and stratigraphically above) generally 1lie
within the drainage divide of Horse and Lila canyons. These local
systems are complex and highly dependent on topography. The
regional aquifer (Castlegate and Blackhawk formations) probably has
a groundwater divide which lies somewhat west of the drainage
divide between Horse Canyon drainage and Range Creek drainage, and
between Lila Canyon drainage and Little Park drainage.

The perched aquifers are generally fluvial sandstone bodies
or thin fractured limestone beds of limited lateral extent encased
in shale and marlistone. The aquifers have a strong tendency toward
anisotropism and heterogeneity. From drilling experience, the
North Horn Formation also contains swelling shale (bentonite) which
tend to heal fractures.

The regional aquifer consists of interbedded sandstone and
shale. The aquifer is laterally continuous as a unit but some of
the individual sandstone bodies are discontinuous. The aquifer is
anisotropic and moderately heterogeneous. The  hydraulic
conductivity of the aquifer is believed to be about 0.01 to 0.02
feet per day, similar to values reported by Lines (1985) from the
Wasatch Plateau for similar 1ithologies. Waddell and others (1983)
reported a gradient in the regional aquifer of 42 ft/mile in the
area of Soldier Creek (to the northwest). Structural dip in the
Soldier Creek area is about 6 to 7 degrees. Gradient of the

regional aquifer in the Horse Canyon area is probably less than
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2 degrees. The Sunnyside coal bed 1lies within the regional
aquifer. The base of the regional aquifer is at the contact with
the Mancos Shale, a relatively impermeable massive shale.

Aerially small, alluvium aquifers contain a small amount of
groundwater in the area. Two wells are located within the alluvium
of lower Horse Canyon Creek. The location of these wells is shown
on Plate VI-1.

Lines and Plantz (1981, p. 33) conducted three seepage surveys
of Horse Canyon Creek in 1978 and 1979. The results of the surveys
show no consistent trends through time. Mine discharges create
difficulties in interpretation of the data because there is no
indication of whether the mine was or was not discharging water at
the time of the surveys.

JBR (1986) conducted a spring and seep inventory during the
fall of 1985 of the Horse Canyon area. During the study no springs
or seeps were located within the disturbed area, near the surface
facilities. Within and adjacent to the permit area, 19 springs and
seeps were found. Flows occurred from either sandstone beds
located over shé]es or from alluvium located within or adjacent to
stream channels where bedrock 1imits the extent of the alluvium.
The flow rates from the springs varied from less than 1 gpm to
about 10 gpm. Appendix VI-1 presents the water quality data
collected from the springs sampled. Table 6.2.2-1 presents the
flow rates and the field data collected for each site. The

locations of the seeps and springs area shown on Plate VI-1.
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Table 6.2.2-1. 1985 Spring and Seep Survey Results

Spring Temp. pH Conduct. Flow OQccurrence Use Sampled
iD  (°¢) (umhos) (gpm) .
He1 7 3.1 950 2 SS over shals wildlifs ves
q-2 1 3.0 1113 2 Colluvium wildlife o
q-2 - - - <<H Alluavium wildlifs n0
=-4 Q 7.7 122¢ | Colluviunm wildlifs no
4.5 0.5 7.7 1359 3 Alluvium wildlifs no
3-5 Q 7.9 13265 °0 SS over snzla catile 728
-7 2.5 7.5 1988 <1 SS formation catitla no
3-3 12 7.3 1967 <1 SS formaticn wildlifs ol
5.3 11 7.7 19149 2 Alluvizl gravals cazsls ol
3-10 11 7.3 2i5C 1 Alluvial zravels cat=ls ol
5.1 3.5 7.3 1227 2.2 Alluvium cattle ne
=13 T 7.1 15386 <.3 <Ccliuvium cattlsa ol
g1l 7 7.3 20uQ 2 SS over spalz cattlis o
Z-18 7 7.3 1381 S Alluviunm w1l321lifs 72
g.i2 3 2.2 A4us 2.5 23S cvar snzla ievaliped no
2220 ! 3. 77T 2.5 83 owvar snals acns ko)
=21 T 1.3 324 3 38 cver 3nzls wildilifa =g
=222 z 3.3 32z : SS over shzls ncne Tns
2.32 - - - <LK SS cver shzls mcna ke

Based on the data, nine of the springs occurred from alluvial

deposits

in the stream channels or

in colluvium.

Nine of the

remaining springs discharge from sandstone located above less

permeable shale.

bedrock.

Spring (H-92) was developed by excavating into

The discharge is through a pipe.

No springs on Plate VI-1 occur below the Price River Formation

nor above the North Horn Formation.

The fact that no springs occur

in the Castlegate Sandstone or stratigraphically below indicates
these lower formations may be recharged by streams which flow over

them. This also 1indicates the groundwater flow direction is

similar to the structural dip direction in the regional aquifer.
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Field conductivity of the springs (Table 6.2.2-1.) indicates
that generally the springs which are stratigraphically highest in
the section have the lowest conductivity, indicating they discharge
from local flow systems.

Mining in the Horse Canyon area began in the late 1930’s.
Detailed hydrologic information was first gathered in the 1late
1970’s. It is impossible to precisely describe the areas pre-
mining hydrology. The conditions represented by these data help
to define the hydrology about the time SMCRA was passed.

Monitoring of the groundwater resources will be limited to
springs in the area. Present monitoring of spring RS-2 is done on
a monthly basis. Several years of data has been gathered at the
site. Kaiser conducted a spring and seep survey in 1985 when the
proposed permit area was somewhat smaller than presently proposed.
Kaiser will conduct a spring and seep survey on any additional
areas in or around the new proposed permit area should the Division
deem it necessary after reviewing the new proposed permit area.
After the Division’s review and, if necessary, after any additional
areas are surveyed for springs and seeps, Kaiser will propose a
revised post-mining monitoring plan.

During this review process, all of the present monitoring
stations will continue to be sampled and monitored in accordance

with the Division’s guidelines.
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6.2.2.1 Groundwater Encountered in the Mine

According to mining records of U.S. Steel (previous owner),
groundwater was monitored within the mine in several 1locations
(Plate II-2). Appendix VI presents the data from the sampling of
these underground 1locations. Generally, the underground flows
which issue from rock slopes and gob areas were small. Only when
the mine intercepted the Sunnyside Fault was significant water
encountered. The mine pumped water from the workings prior to
suspending operations. The water was pumped for use in the water
supply syStem for the mine and to keep some of the workings near
the Sunnyside Fault from flooding.

The rate of in-flow into the mine is not precisely known. In
U.S. Steel’s PAP (1983) they estimated the average discharge from
the mine to be 0.2 cfs. Lines and Plantz (1981, p. 32) also
estimated the discharge from the mine at 0.2 cfs and mentioned that
the discharge was intermittent. It is not known however if this
represents a constant average flow or the average flow rate during
discharge periods. The mine was using an unknown volume of water
from the mine for dust suppression and other operational needs.

Figure 6.6.1-2 is a graph of the flow from four mine in-flow
monitoring points. The flow 1is very consistent, with a few
unexplainable fluctuations. The graph is only representative of
the variations in rate of in-flow into the mine, not in total

volume of in-flow. The lack of annual variations indicates the
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PAP (p. 2) they state that the rate of mine discharge through
pumping showed little variation through the year. It appears that
any initial high flow rates due to de-watering the fault zone had
passed by 1978. Flows in the late 1970’s and early 1980’s most
likely represents the "steady state” discharge of the regional
aquifer into the fault zone and hence into the mine.

In 1986 Kaiser re-entered the mine. They found that at the
intersection of the Main Slope and 3rd level, at the rotary car
dump, there was water in the bottom of the dump. The water level
in the dump was described as "about 30 feet below the floor"
(personnel communication, 1990). Monitoring site 2 Dip is very
near this location and is at an elevation of 5827 feet (see Plate
II-2), putting the water level in the rotary dump at about 5800
feet. No other water levels were obtained during 1986. This
water Jlevel 1is probably representative of the potentiometric
surface in the rest of the mine. Sample site 2 Dip was a sump and
never had a record of flow. Since the water level in the mine in
September 1982 (last sampling of 2 Dip) must have been near the
elevation (5827.feet) of 2 Dip sample site and the 1986 level is-
also very near this elevation (perhaps below it), it appears as
though the water 1level in the mine has change 1little since

operations ceased.
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6.3 Surface Water Information

This section addresses the general concerns of UMC 783.16
and provides a general description of the regional and permit

area surface water resources.

6.3.1 Regional Surface Water Resources

Surface waters in this part of the Book Cliffs drain to the
Price River. The Price River flows to the Green River which, in

turn, flows to the Colorado River.

Generally, within the Book Cliffs, the regional drainage
patterns are north-south with steep canyons which are incised in
the Book Cliffs escarpment. Stream flows within the region,
generally, are the result of snowmelt runoff or summer thunder
storms. Perennial and intermittent streams along the Book Cliffs
flow as a result of baseflow contribution from springs and seeps
from the consolidated bedrock and/or from alluvial deposits in

areas where the alluvium thins, due to areas confined by bedrock.

6.3.2 Permit Area Surface Water Resources

Within the permit area, the surface water resources consist
of two main drainages: Horse Canyon Creek, an intermittent

stream, and Lila Canyon Creek, an ephemeral drainage. These two
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drainage flow to Icelander Wash which, in turn, flows to Grassy
Trail Creek and the Price River. Plate VI-1 shows the Horse Canyon

Creek drainage boundary.

Generally, Horse Canyon and Lila Canyon Creeks flow during the
spring snowmelt runoff period and also as a result of isolated
summer thunder storms. Due to the 1limited drainage area and
elevation of Lila Canyon, the duration of the snowmelt flows is
guite short and is limited to the very early spring. Flows 1in
Horse Canyon, generally, are limited to the early spring period
(Lines and Plantz, 1981). By late spring to early summer, usually,

no flow is evident in Horse Canyon Creek.

During most years, the snowmelt peak is the highest peak flow
for the drainages. Under certain circumstances, when a significant
summer thunder storm occurs over the drainages, the runoff event

can be quite large.

U.S. Steel conducted water quality monitoring of the Horse
Canyon drainage. These monitoring efforts were conducted prior to
the development of the DOGM’s present Water Monitoring Guidelines
and as a result the data is quite limited. The results of these

water monitoring efforts are presented in Appendix VI-1,
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6.4 Alternative Water Supplies

The State of Utah’s Water Rights files were searched for
rights occurring in the permit area and adjacent to it for a
distance of one mile. Plate VI-1 shows the locations of these
water rights and Table 6.4~1 details the water rights information.
Kaiser Coal owns the right to underground and surface flow in the

permit area totaling 1.3 cfs.

Table 6.4-1 Water Rights

Map water

Reference Right

Number Number Owner Use

1 91-557 Floyd Hawkins Stockwatering
2 91~-26186 BLM Stockwatering
3 91-185 Minerals Dev. Corp. Domestic/Ind.
4 91~2615 BLM Stockwatering
5 91-617 Mont Blackburn Stockwatering
6 91-148 Kaiser Coal Corp. Industrial

6 91-149 Kaiser Coal Corp. Industrial

6 91-150 Kaiser Coal Corp. Industrial

7 91-183 Kaiser Coal Corp. Industrial

Water Right No. 91-185 is an abandoned well within the permit
area. Sediment pond failure, reclamation slope failure, or any
unforeseen results of the Plan will not have an impact on this
right. The other four rights not in Kaiser’s name are located
upstream of the permit area. As discussed in Chapter V, any
subsidence effects (and related change in water regime) would most
likely have already occurred. Therefore, there is little potential

for adverse effect to any water resources or water rights in the
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area. Kaiser has identified the alternative water supplies as the

rights listed in the name of Kaiser Coal.
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6.5 Diversion Designs

This section addresses regulations UMC 817.43 &.44 of the
Utah State Program. Diversions will be used for both disturbed
and undisturbed areas. The clear water diversions, consisting of
a combination of berms, ditches and culverts, will be used to
divert and convey clear water or undisturbed drainage runoff
around and through the disturbed area. The disturbed area
diversions, consisting mainly of berms, will be used to contain
and convey the disturbed area runoff and any undisturbed area
runoff which cannot be diverted to the sedimentation control
structures. During reclamation, some of the diversions will
remain as permanent structures. New berms will be constructed to
convey reclaimed area runoff to silt fences during the

reclamation phase and several culverts will be removed.

6.5.1 Maintenance Plan

Diversions were designed based on the 10 year - 24 hour
rainfall runoff peak flow. These peaks were determined by use of
the Storm Hydrograph Program developed by Hawkins and Marshall
(1980). The diversion channels were sized using one of the
following methods: symmetric trapezoidal and triangular channels
were sized using a hand calculator program developed by Croley
(1977); asymmetric triangular and trapezoidal channels were sized

using a Uintex basic computer code. Both methods are based on
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Manning’s equation and use Newton’s iteration scheme to solve for
flow depth. Channel depths were determined based upon the depth
at the reach with the gentlest slope; velocities were determined

based upon the reach with the steepest slope.

Plates VI-1 through 3 show the drainage boundaries
associated with the present mine site. The locations of the
diversions and typical cross sections for the Maintenance Plan

are presented on Plates VI-3 A-F,

Peak flows for the maintenance drainages are presented in
Table 6.5.1-1. The drainage number identification in these
tables are shown on Plates VI-2 A,B and on Plates VI-3 A-F.
Calculations for these peak flow values are presented in Appendix
Vi-2. Data for the inputs to the Storm Hydrograph program were
taken from the largest scale map which covered the entire
drainage area in question. Curve number values were based on the
soils and cover information presented in Chapters VII and VIII
for the permit area and on SCS data for the larger drainages

extending outside the permit area.
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Table 6.5.1-1. Maintenance Plan Design Peak Flows

Drainage Drainage Peak
ID Area Flow Design
(ac) (cfs) Storm

No. 1 7800.00 1154.70 50-year
No. 2 102.80 31.82 10-year
No. 3 53.30 20.23 10-year
No. 4 5.70 2.48 10-year
No. 5 4.95 2.10 10-year
No. 6 5.94 2.55 10-year
No. 7 4.48 1.85 10-year
No. 8 4.70 1.99 10-year
No. 9 17.03 7.11 10-year
No. 10 4.19 1.83 10-year
No. 11 5.20 2.29 10-year
No. 12 1.52 0.67 10-year
No. 13 69.20 27.41 10-year
No. 14 0.57 0.22 10-year
No. 15 2.50 2.01 10-year
No. 16 3.20 1.72 10-~year
No. 17 2.40 1.36 10-year
No. 18 4.74 3.54 10-year
No. 18 4.74 4.81 25-year
No. 19 3.70 3.54 10-year
No. 19 3.70 4.60 25-year
No. 20 4.31 1.80 10-year
No. 21%* 24.82 15.56 10-year
No. 21+ 24.82 21.81 25~year
No. 22 0.35 0.36 10-year
No. 23 1.13 0.68 10-year
No. 24*%* 8.47 6.86 25-year
No. 25 1.20 1.17 10-~year
No. 26 1.33 1.52 25-year
No. 27 2.50 1.87 10-year
No. 27 2.50 2.55 25-year
No. 28 0.88 1.12 25-year
No. 30 14.70 8.89 10-year
No. 31 8.60 7.95 10~year

*This area includes area 20 also.
**This area includes area 23 also.
Peak flows were not calculted for Drainage 29. This area
will be treated with a hay bale structure, as total runoff is
only 0.04 acre-feet.
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Several diversions are already in-place and would only need
minor upgrading and/or maintenance to meet the DOGM requirements.
These include clear water diversions 2, 5, 6, 10, 21, 23, and 27.
The diversions to be upgraded or constructed during the
maintenance‘plan will follow the designs and sizing as presented
in Table 6.5.1-2 and as shown in the typical cross-sections on
Plates VI-3 A-F. Detailed calculations for the diversion ditch

and berm sizing are presented in Appendix VI-3.

Table 6.5.1-2 Maintenance Diversions and Channel Configurations

Diversion Q Max Bottom Side Manning’s Channel Design *
ID (cfs) Slope width Slope n Depth Velocity
(%)  (ft) (ft)  (£fps)
No. 2 31.82 50.0 12 2 0.04 0.45 10.20
No. 3 1.50 16.7 2 10&2 0.035 1.25 4.71
No. 3’ 6.50 2.2 0 10&2 0.035 2.43 4.09
No. 4 2.48 40.0 8 3&2 0.035 1.16 4.45
No. 5 2.10 25.0 5 10&2 0.035 1.11 4.37
No. 6 2.55 6.7 3 20&2 0.035 1.36 3.77
No. 7 3.84 2.7 8 2 0.035 1.27 2.30
No. 8 1.99 2.5 5 2 0.035 1.20 2.05
No. 10 1.83 5.0 0 20&2 0.035 1.37 2.99
No. 11 2.29 2.2 0 2 0.035 0.76 2.76
No. 1lla 1.00 50.0 0 2 0.0354 0.43 7.20
No. 12 0.67 11.1 2 2 0.035 1.18 2.91
No. 12a 0.67 67.0 2 2 0.0354 0.30 5.30
No. 18 3.54 2.9 3 2 0.035 1.37 2.99
No. 18 3.54 1.4 6 4 0.0354 0.30 1.90
No. 19 3.54 2.9 0 20&2 0.035 2.01 3.96
No. 20 1.80 5.7 3 10&2 0.035 1.77 4.24
No. 21 15.56 5.0 8 10&2 0.035 1.47 4.88
No. 23 0.68 3.3 6 4 0.0354 0.10 1.40
No. 23 0.68 4.0 0 2 0.035 1.40 2.54
No. 27 1.03 5.0 0 20&2 0.035 1.64 3.57

* Maximum Allowable Velocity for the site is 5.0 fps.
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Six-inch riprap will be needed for the steep sections of

diversions 11 and 12. Below is the proposed riprap gradation:

d100= 2 x d50 = 1ft
d85=1.5 x d50 = 0.75ft
d15=0.1 x d50 = 0.05ft

As indicated on Plates VI-3 A-F, the maintenance drainage
control plan incorporates use of seven CMP culverts to assist in
conveying the undisturbed runoff through the disturbed site.

Table 6.5.1-3 demonstrates the adequacy of the culverts.
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Table 6.5.1-3 Evaluation of Culvert Adequacy

Culvert Culvert Discharge Estimated
No. Diameter Capacity* Peak flow
1 48 100** 9.66
) 48 g5** 9.66
3*** 72 300 20.59
4 24 18 0.68
5. 48 100 1.83
6 42 75 2.29
7 48 100 31.92
8 48 100 20.23

* Assuming a maximum headwater to diameter ratio of
1.5 for a projecting culvert

** These culverts have been partially blocked by large
boulders on the inlet end. Due to the positioning and
location of the inlets, it is prohibitive to remove and
clean these inlets. Note that the blocked inlet still
has more than twice the capacity required.

*kk This existing culvert is to be removed, due to

damage to the culvert inlet, and replaced by a swale
(see drainage 18).

Within the Horse Canyon Creek channel, there are three areas
where natural oversteepening of the channel has occurred that
affect the stability of the channel bank. Generally, this would
not be a concern, however, in thege locations the channel is
immediately adjacent to the public access road and sediment ponds
1 and 2. To minimize the concern of bank failure during the
maintenance plan period, riprap will be end-dumped in the channel
in these three areas and graded to a 2h:1lv slope. The riprap
will consist of 2.5 foot Dgg durable, angular rock, which is to
be placed in a 6 foot high wedge against the toe of the
oversteepened channel bank. This will provide support to the
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bank and also prevent water from under-cutting the toe of the
bank. Details on the design of the riprap are based on the peak
flow for Drainage No. 1 in Table 6.5.1-1 and are presented in

Appendix VI-4. The gradation of the riprap is shown in Table
6.5.1-4.

Table 6.5.1-4 Maintenance Riprap Gradation

Djoo0 2.0 * Dgq 5.00 ft
Dgs 1.5 * Dgg 3.75 ft
Dgg 1.0 * Dgg 2.50 ft
Dis 0.1 * Dsp 0.25 ft

6.5.2 Reclamation Plan

Drainage diversions to be used during reclamation are
designed to pass a peak flow from a 10-year, 24-hour rainfall
event. These diversions include clear water diversions which
will be installed as specified in the Maintenance Plan portion of
this report, berms and road ditches which will serve to direct
runoff to silt fences, and reestablished channels which will
replace existing culverts and will convey runoff from undisturbed
areas. All of the above-mentioned diversions will collect
overland flow or runoff from small ephemeral drainages.
Therefore they have been designed as required under UMC 817.43 of
the Utah State Program. The main Horse Canyon Drainage is
classified as intermittent and stream channel treatments for it
were designed for the peak runoff from a 100-year, 24-hour

rainfall event as required under UMC 817.44.
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Plates VI-4 A-F show diversions and cross sections for the
Reclamation Plan. Location numbers on these plates match those
in Table 6.5.2-1 which gives peak flow information for each
location. Appendix VI-2 presents information wused in the
calculation of peak flows. Methodology used in determining the
hydrology design information for the Reclamation Plan is the same

as was used in the Maintenance Plan (Section 6.5.1).
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Table 6.5.2-1. Peak Flows for Reclamation Drainages.

Drainage Drainage Peak
iD Area Flow
(ac) (cfs)

No. 1 0.78 0.33
No. 2 0.57 0.22
No. 3 4.95 2.10
No. 4 8.85 3.80
No. 5 3.60 1.43
No. 6 1.60 0.74
No. 7 102.80 31.82
No. 8 0.73 0.34
No. 9 3.44 1.56
No. 10 17.03 7.11
No. 11 30.50 11.38
No. 12 53.30 20.23
No. 13 0.92 0.42
No. 14 10.64 4.32
No. 15 1.63 0.75
No. 16 4.19 1.83
No. 17 9.30 3.47
No. 18 69.20 27.41
No. 19 8.50 3.70
No. 20 7.80 2.91
No. 21 7800.00 1762.00
No. 22 5.70 2.48
No. 23 0.88 0.39
No. 24 3.95 1.50
No. 25 17.12 6.50
No. 26 14.70 6.62
No. 27 0.85 0.40

Note: Due to differences in structures

used in maintenance and reclamation,
drainage ID’s do not correspond. See
Appendix VI-2 for cross reference.

During reclamation,

clear water diversions which will have

been installed under the maintenance plan and that are not
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affected by regrading will remain in operation. Locations 10,
12, 16 and 18 on Plates VI-4 A-F, are trapezoidal channels which
will replace sections of culverts that will be removed during
reclamation. Location 7 is a trapezoidal channel which will
convey undisturbed runoff over the backfilled Woodard Portal.
Locations 4, 17 and 19 are roadside ditches which will convey
runoff to silt fences. Location 21 is the main Horse Canyon
drainage which will have riprap protection added (see Section
6.6.2). The remaining locations (1, 2, 5, 6, 8, 9, 11, 13, 14,
15, 20, 23, 24, 25, and 26 ) are at berms and/or silt fences.
Location 27 is at the roadside refuse pile and will consist of
hay bales to trap the minor amount of sediment and runoff from

the pile surface.

Table 6.5.2-2 presents design information for the diversions
and reestablished channels. Typical cross sections for the
channels are shown in the Plates mentioned above. All diversions
constructed in the natural soils material have a Manning’s
coefficient of 0.035; those constructed with a 1.0-foot D50
riprap have a coefficient of 0.0395; riprap in the Horse Canyon
channel gives a coefficient of 0.044 for the 2.0-foot D50

riprapped slope. Riprap gradations are shown in Table 6.5.2-3.
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Table 6.5.2-2 Reclamation Diversions and Channel Configurations

Diversion Q Slope Bottom Side Manning’s Max flow Max Flow Allowable
ID (cfs) (%) width Slope n Depth Velocity Velocity
(ft) (ft)  (fps) (£ps)
No. 3 2.10 25 5 10&2 .035 0.09 4.37 4.0-5.0
No. 4 3.80 6 0 2 .035 0.74 4.50 4.0-5.0
No. 7 31.82 " 50 8 2 .0395 0.74 11.87 12.5
No. 10 10.91 18 8 2 .0395 0.37 5.80 12.5
No. 12 20.23 25 8 2 .0395 0.56 8.10 12.5
No. 16 0.66 33 5 2 .035 0.08 3.00 4.0-5.0
No. 17 3.47 8 0 2 .035 0.71 5.00 12.5
No. 18 27.41 12 8 2 .0395 0.67 7.20 4.0-5.0
No. 19 3.70 5 0 2 .035 0.72 4.20 4.0-5.0
No. 21 1762.00 3.3 17 281 .035/.044 5.80 17.50 17.5

Drainages 7, 10, 12 and 18 will require riprap with a d50 of
1.0 foot. Drainage 21 will require riprap with d50 of 2.0 feet.

This riprap gradation is given below.

Table 6.5.2-3 Reclamation Riprap Gradation

For d50 equal to:

1.0’ 2.0’
D100 2.5*D50 2.50 ft 5.00 ft
D85 1.8*D50 1.80 ft -3.60 ft
D15 0.1*D50 0.10 ft 0.20 ft
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6.6 Sediment Control Designs

This section addresses the concerns of UMC 817.45, .46, .47,
& .49. The proposed sediment control facilities to be used will

consist of a combination of sediment ponds and silt fences.
6.6.1 Maintenance Plan

Sediment control for the maintenance plan will consist of
silt fences for the small, isolated portions of the permit area,
while the sediment ponds will provide control for the remainder
of the site. Plates VI-3 A-F show the proposed locations of the

silt fences and sediment ponds for the maintenance plan.

The silt fences will be used to treat the sections of the
permit area where the drainage area is isolated due to
topographic constraints, like the powder magazine area or the
area below Culvert No. 5. A silt fence will consist of a
geotextile fabric, such as Dupont’s Typar 3301 (flow rate
100gpm/sq. ft), or equivalent, mounted on heavy gauge field fence
and secured to T-posts spaced at 3 foot intervals. The fabric
will be buried at least 6 inches along the base and extend to a
height of at least 2.0 feet above the ground surface. The fence
will also be extended laterally into the adjacent berms to ensure
that runoff water cannot bypass the structure. Table 6.6.1-1

presents silt fence information.
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Table 6.6.1-1 Locations of Silt Fences - Maintenance Plan

Location Peak Length of
No. Flow (cfs) silt fence (ft)
15 2.01 10
16 1.72 10
17 1.36 8
22 0.36 3
25 1.17 7
30 8.89 50
31 7.95 40

Sediment ponds will be used during the maintenance plan to
control runoff and sedimentation from the large portion of the
disturbed areas. Table 6.6.1-2 presents the design volumes of
sediment and runoff required for the various disturbed drainage
areas and the storage capacity of the existing sediment ponds
(see designs in Appendix VI-5). As can be seen, all but three of

the existing ponds (7, 8, and 10) will need to be enlarged.

Due to its very limited storage volume, it is proposed that
sediment pond 3 be eliminated, the embankment be breached in the
area of the existing spillway structure, and the runoff be
contained in pond 4 & 5. Also, due to the limited contributing
drainage area and the location of sediment pond 10, resulting in
difficulty in conveying runoff into the pond, it is proposed that
this pond be eliminated and replaced with a silt fence. The
remaining eight, existing sediment ponds proposed for use, in
their present condition, would not be adequate. Therefore, these
ponds must be upgraded to meet the performance standards.

VIi-23 REV. 2/26/88



It is the attempt of this plan to minimize the disturbance
to the hydrologic system as much as possible. The sediment pond
upgrades will consist of installation of any combination of the
following: new spillways; pond embankment reconstruction; pond
enlargement; and revision of contributing drainage areas. These
upgrades will attempt to meet performance standards, as much as
possible, within the constraints of the site. Where the areas
are limiting or the existing natural slopes are steeper than
allowed, attempts were made to work with the facilities

available.

Table 6.6.1-2. Sediment Pond Design Volumes.

Sediment Weighted Runoff Drainage Runoff Sediment Total Existing

Pond Curve Depth Area Volume Volume Volume Volume
ID Number (in) (ac) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
1 86 0.71 4.74 0.28 0.39 0.67 0.27
2 90 0.96 3.70 0.30 0.02 0.32 0.11
3 82 0.56 13.17 0.62 1.82 2.44 0.05
485 86 0.71 11.65 0.69 0.58 1.27 0.62
6 82 0.56 8.47 0.40 0.47 0.87 0.25
7 90 0.96 0.88 0.07 0.01 0.08 0.16
8 86 0.71 2.5 0.15 0.03 0.18 0.41
9 89 0.89 1.38 0.10 0.01 0.11 0.08
10 90 0.96 1.15 0.09 0.01 0.10 0.34

Plates VI-5 A,B show the topography of the redesigned
sediment ponds. Plate VI-5C shows cross sections of the
redesigned ponds. Table 6.6.1-3 presents the pond configurations
and design details. This is to be used with Figure 6.6.1-1,
which provides the typical embankment design detail. Each pond
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will have the capacity to contain the 10 year - 24 hour runoff
volume and the 2 year accumulated sediment volume as determined
by the Universal Soil Loss Equation. Design assumptions, data

inputs, and stage-capacity curves can be found in Appendix VI-5.

Table 6.6.1-3 Sediment pond Configurations and Design Details

Sediment Embankment Storage Spillway Outlet Spillway Spillway

Pond Crest Volume Elev. Elev. Length Slope
1 6286.6 0.67 6284.45 6272.0 22 57%
2* 6278.6 0.32 6276.55 6269.5 30 24%
3 6268.0 0.00 6266.80 6266.8 13 0%
485 6241.6 3.76 6238.50 6208.0 68 45%
6 6229.0 0.87 6226.90 6199.0 65 42%
7 6144.0 0.08 6142.60 6139.0 60 6%
8 6179.7 0.18 6178.15 6176.9 28 5%
9 6195.6 0.11 6194.50 6184.0 24 44%

* Pond No. 3 is to be breached and the drainage collected
in Pond No. 4&5.

The 25 year - 24 hour emergency spillway sizing was
accomplished using the Storm Hydrograph program developed by
Hawkins and Marshall (1980) and the use of a Uintex computer code
to determine the critical and normal flow depths in a circular
pipe. As is indicated in Table 6.6.1-4, the spillways will
consist of a CMP half round culvert which is to be set in the
outslope of the pond and stream channel sideslope. The outlet of
certain spillways is to be protected by adequate riprap to
prevent scouring during a period of discharge. Plate VI-5D gives
details of the riprap and stage-discharge curves for the

spillways.
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This page left blank for figure 6.6.1-1

Figure 6.6.1-1 Typical Spillway Configuration
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Table 6.6.1-4 Spillway Sizing and Design Details

Sediment 25yr-24hr Spillway Flow Discharge Riprap
Pond Discharge Type Diameter Depth vel. d50 1length
ID (cfs) (ft) (ft) (fps) (ft)

1 4,81 H.R. 2 0.77 i5.5 none 0
2 4.60 H.R. 2 0.75 11.3 0.75 10

3 10.61 Breached

485 21.81 H.R. 4 1.38 20.5 2.50 30
6 6.86 H.R. 3 0.82 14.2 1.50 14
7 1.12 H.R. 2 0.36 4.6 none 0
8 2.55 H.R. 2 0.56 5.3 none 0
9 1.52 H.R. 2 0.43 10.0 0.75 7

*Half-round

g
o

During the reconstruction of these ponds, all work will be
done under the supervision of and certified by a professional
engineer. Also, during the maintenance period, each pond will be
inspected under the supervision of a professional engineer for
structural weakness, erosion, and other hazardous conditions and

certified quarterly by a professional engineer.

During the maintenance period, each pond, which collects
water, shall be dewatered by the use of a siphon or pump which
shall be placed in the pond using a floating intake. During the
dewatering, a sample shall be taken during periods of discharge

to ensure the effluent limitations are being met.
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6.6.2 Reclamation Plan

All eight sediment ponds will be regraded or breached at the
start of reclamation and all runoff that was formerly conveyed to
them will ‘be treated with silt fences. This will allow
vegetation in those areas to be reestablished at the start of
reclamation, instead of causing additional disturbance later in
the reclamation phase when the ponds would have to be removed.
Silt fence treatment has been shown to be effective as long as
the fences are properly designed, installed and maintained;
Kaiser will assure that this is the case at the Horse Canyon
site. At locations where a sediment pond will be breached (at
ponds 4&5, 6 and 7: locations 14, 15 and 23, respectively), the
emergency spillway will be removed, the embankment will be
excavated to a depth of 0.5 feet from the pond interior bottom

surface with 2:1 side slopes, and a silt fence will be installed

in the breach. 1In doing this, a small amount of detention will
be provided. A diagram depicting this is shown on Plates VI-4
B,C.

In other locations, as shown on Plates VI-4 A-F, a berm or
road ditch will convey runoff to a silt fence. The silt fence
fabric proposed for use will consist of a geotextile fabric, such
as Mirafi, Dupont, or equivalent. (Dupont’s Typar 3301 with a
flow rate of 100 gpm was used in calculations to determine silt

fence design length.) The fabric will be secured to metal tee-
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posts driven in the ground at 3-foot intervals and will be backed
by a heavy-gage field fence. The fabric will extend 2 feet above
the ground surface and will be keyed in the ground at least 6
inches. The fabric will also be keyed into the pond embankments
(or berms where applicable). All silt fences will be inspected
and maintained to assure that all runoff is passed through them.
After vegetation has been established and the disturbed area is

stabilized the silt fences will be removed.
Table 6.6.2-1 shows the locations where silt fences will be
installed, the flow the fence is required to pass, and the length

of fence to be installed.

Table 6.6.2-1 Locations of Silt Fences

Location Peak Length of
No. Flow (cfs) silt fence (ft)
1 0.33 3
2 0.22 3
4 3.80 20
5 1.43 10
6 0.74 6
8 0.34 3
9 1.56 10

11 11.38 55
13 0.42 100
14 4.32 25
15 0.75 5
17 3.47 20
19 3.70 20
20 2.91 16
23 0.39 3
26 6.22 100
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In order to minimize the amount of sediment which must be
trapped by the silt fences, diversions were designed for non-
erosive velocities. Reestablishment of vegetation on disturbed
areas as discussed in Chapter VIII will aid in prevention of
erosion as well. Single-stage sediment samplers will be
installed in the channel downstream from two silt fences to

provide a measure of effectiveness of the treatment.

As part of the regrading plan, areas along the Horse Canyon
channel where refuse is currently impinging upon the channel will
be regraded and the refuse will be pulled back from the channel.
In order to prevent subsequent erosion of the refuse slope by
flows in Horse Canyon (location No. 21), riprap will be placed at
the toe of the pulled-back slope for a distance of about 2,000
feet. The riprap will have a D50 of 2.0 feet with a gradation as
specified above in Table 6.5.2-3. The riprap layer will be 4
feet thick and the 1-foot topsoil cover will serve as a filter
blanket between the riprap and the refuse. The riprap will

extend 7 feet up the side of the slope.

Sediment control for the topsoiled surface of the roadside
refuse pile will be accomplished by the use of hay bales placed
along the contour to keep runoff from the surface of the refuse
pile from entering Horse Canyon drainage. The bales will be
keyed into the surface and will be held in place with roof bolts.

After vegetation has been established, they will be removed.
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6.7 Probable Hydrologic Consequences

6.7.1 Surface Water

The climate associated with the Book Cliffs near the mine
permit area can be classified as semi-arid. Precipitation averages
12 inches a year while mean annual evaporation is approximately 40
inches. Historically, heavy thunderstorms in the summer have
produced runoff events in nearby drainages that have been estimated
to have return periods of 100 years or greater. Local streamflow
deteriorates in quality along the edges of the mountains because
of water diversions, waste disposal, consumptive use and irrigation

of poorly drained, saline soi]s.of the Mancos shale.

6.7.1.1 Baseline Data

The U.S. Geological Survey conducted a water quality study in
Horse Canyon from August 1978 until September 1979 during the time
that U.S. Steel operated the mine. Samples were taken monthly from
the Horse Canyon Creek and analyzed for most major ions and cations
and field parameters. Metals, eight Nitrogen species and other
minor chemical constituents were taken on a quarterly basis or

less.

Between 1/81 and 4/83, baseline water quality data was

collected for four surface water/spring sites on the permit area:
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B-1, HC-1, RF-1 and RS-2. Between 14 and 19 samples were taken and
analyzed during the monitoring period depending on the site. The
parameters that were analyzed were derived from Section 783.16 1in
the regulations. The Division monitoring guidelines were not in
force at that time. Three other sites, CA-1, RS-1 and RS-2 were
sampled once a year during 78, 79, 80 and analyzed for most major
chemical constituents. In addition, springs H-6, H-18 and H-21
were sampled once and analyzed for the major constituents in 1985.
Third quarter data for 1989 were collected for HC-1 and RF-1 and
sampled for most of the parameters in the Division guidelines. A1}

monitoring sites are shown on Plate VI-1,.

A11 laboratory analyses are presented in Appendix VI-1. The
minimum, maximum and mean flow rates and water quality data are
summarized in tabular form in Appendix VI-1 for sites with more
than one sampling. In-mine flow and mine drainage monitoring sites

are also included in the tables.
6.7.1.2 Analysis of Data

The analysis of the Horse Creek data is complicated by the
fact that the 81-83 and earlier data reflects the mine discharge
that contributed to the base flow in the stream. The early data
shows flow rates in the lower reaches of the stream were on the
order of magnitude of 10 times greater than those flows in the

upper reaches. Since there is presently no mine discharge, Station
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B-1, located 2 miles below the mine, does not flow except in
response to rainfall and snow melt. HC-1, located above the mine
discharge point(s) and approximately 2.75 miles above B-1 flows due
to snow melt and ground water, about seven to eight months out of
the year. Because Horse Creek 1is a losing stream, flow

contributions from the upper channel do not reach B-1.

Even though the early data indicates a large difference in
flow rates between the upper and lower reaches of Horse Creek,
chemical analysis of comparable constituents show no significant
differences between water at HC-1 and samples taken at B-1, which
included mine discharge water. There are two exceptions. TSS is
noticéab]y less in the 1lower stream probably due to prior
deposition of suspended load. Average TDS is higher downstream,
as analysis of mine water discharge data also shows elevated levels
of dissolved solids. This occurs because the mine water probably
originates from the Blackhawk Formation which is interbedded with

some saline shale.

An analysis of base flow data from the right fork of Horse
Canyon Creek and the limited data for springs indicate no anomalies
that could be considered significant. H-21 has considerably lower
alkalinity, bicarbonate, calcium and sodium resulting in a lower
TDS than the other two similar springs sampled. This indicates

the spring is associated with a local flow system.
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6.7.1.3 Predictions of Hydrologic Impacts

As pointed out in the introduction for the hydrology chapter,
only a limited evaluation will be undertaken to address the
specific impacts as a result of the maintenance and reclamation
plan. The scope of the data is also restricted in nature making

it difficult to develop all but limited conclusions.

Within the permit area, the general seasonal streamflow is
intermittent. The stream generally dries up by late spring with
only occasional runoff during the summer resulting from rainfall
events.

Because of the presence of large disturbed areas and the
potential for large runoff events, the control of erosion is a
prime factor in maintaining the hydrologic balance within the mine
permit area. As indicated in the Sediment Control Designs,
Section 6.6, there will need to be some upgrading of the sediment
control structures to allow performance standards to be met. The
specific schedule for these upgrades is discussed in Section 2.8.
Drainage ditches and sediment control structures will be
constructed according to methodologies and specifications in
Sections 6.5 and 6.6. A1l construction and upgrading activities
will be undertaken during periods of dry weather, commencing in
late spring and lasting through fall. For both the maintenance and
reclamation periods, it is expected that construction, upgrading

or regrading activities would cause an increase in sediment load
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to the stream. Temporary sediment controls will be used whenever

possible to lessen the impact of construction activities.

The contamination, diminution or interruption of any water
resoufces would not 1likely occur within the mine permit area.
Since surface water flows only a limited part of year and will be
provided protection by use of sediment controls, the major usable
water resources that could potentially be effected in the area
would be springs that are currently 1in use by wildlife and
1ivestock. Most of these springs are located upstream of the
permit area or are 1in areas where subsidence resulting from
post-1977 mining is not documented. To date no known depletion of
flow and quality of surveyed springs in the permit area exists.
Therefore, it is unlikely an alternative water supply will be

needed, although they have been identified in Section 6.4.

Based on the previous comparison of upstream and downstream
data gathered on Horse Creek which incorporates the analysis from
past mine discharges to the channel, water quality will not be
drastically affected in the intermittent creek even in the unlikely
event of natural discharge of mine-water 1into the channel.
However, as stated before, because of the potential for runoff
events with return periods larger than the 50-years to occur in
the drainage, any sediment control designed for less will likely

fail.
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6.7.2 Groundwater

6.7.2.1 Mine Water

There are several factors which indicate that the water level
in the mine is highly unlikely to flood to the levels of the lowest
portal (6,326 feet).

1) Mine water level information gathered in 1986 indicates
that there has been little, if any, rise in the water level since
mining activities ceased.

-2) The Columbia Mine also encountered the Sunnyside Fault
zone and has been closed since the late 1960’s. If water inflow
rates were high, the mine workings would have flooded, developing
a head differential between the Columbia Mine and the Horse Canyon
Mine (pumped). Sieler and Baskins (1986) showed that the water
quality generally drops significantly when exposed to mine workings
(gob etc). The water quality of the mine water samples from the
sump locations (2 Dip, Main Slope, 2E-B) as compared to the water
quality of springs in the lower stratigraphic section of the permit
area so little difference in TDS. This indicates that water in the
mine is not the result of in-flow along the fault zone from the
Columbia Mine. Either the fault zone is a poor conductor of water
or the Columbia Mine workings have not flooded much beyond the
water levels in the Horse Canyon Mine while it was pumped.

3) There 1is evidence (presented in previous section)

indicating that the regional groundwater flow direction is away

L\
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from the portal openings (down structural dip).

‘4) The coal mined at Horse Canyon is underlain by a marine
sheet sandstone (Sunnyside, see Geology, chapter V). Balsely
(1981) did extensive petrographic work on Blackhawk Formation
marine sandstone beds and found them to contain the highest
porosity and permeability in the formation. If the water level in
the mine were to ever approach the level of the portal, the
Sunnyside marine sandstone would likely discharge water, preventing
any head development behind the portal closures.

-5) Add to this the fact that much of the Horse Canyon Mine
floor has been fractured by the effects of pillar removal,
especially near the outcrop. Fracturing develops secondary
porosit& and enhances the permeability of the underlying Sunnyside
marine sandstone. This would function as a means to dissipate any
head which might otherwise develop on the portals.

-6) There is about 500 feet of elevation difference between
the lowest portal and the approximate water level in the mine
(1986). If the water level in the mine continues to rise, the head
differential between the discharging aquifer and the mine will
decrease. This decrease in head will have the direct effect of
decreasing the in-flow rate into the mine. The volume of water
required to "fill the mine" would have to also fill the aquifer
porosity above the mine, which has been de-watered throughout the
history of the mine.

Based on these factors it 1is very unlikely that the

groundwater level in the regional aquifer will ever rise to the
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level of the portal, at any portal location for the Horse Canyon
Mine. Hence, there should be no natural discharge of groundwater

through any of the sealed portals.

6.7.2.2 Springs and Seeps

The conditions represented by existing spring and seep data
reflects the 1impacts (if any) of 50 years of mining. It s
unlikely that there will be any additional measurable impacts from
the maintenance and reclamation activities at the mine. Existing
springs in the area above the mine should continue to flow, showing
fluctuations which are related to variations 1in recharge.

Subsidence presents a potential to alter the groundwater flow
regime in the area. There are two factors which tend to limit the
effects of subsidence on the groundwater regime. One, the springs
which supply most of the local flow discharge from the North Horn
Formation. This formation or aquifer 1is perched from the
underlying regional aquifer and the formation contains swelling
clays which tend to heal small fractures. Second, since the
perched aquifer materials are 1lenticular, there 1is a greater
probability that fractures in one area will not drain all the
different perched aquifers because they are not interconnected.

Water flow which previously was pumped from the mine into
Horse Canyon Creek has ceased. This water will now remain in the

natural flow regime of the regional aquifer.
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8 Suspended Solids
9 105

Paraseter

1 Flow
2pH
3 Acidity as CaC03

4 Alkalinity o CalO3

3 Alusinua

& Antioony, 5b
7 Arsenic

8 Dariue

9 Beryllius, Be
10 Boron

{1 broaide, b
12 Cadeiue

13 Chrosiua

14 Cobalt, Co
13 Copper

16 Flouride

17 lron Dissolved
I8 lron Total

19 Lead

20 Magnesiue

21 Manganese

22 Manganese as M (Tot)

23 Mercury

24 Molybdenus

23 Nickel

26 Asmonia

27 Nitrate

28 Nitrite

29 0i] and Brease
30 Phosphats

31 Seloniue

32 Gultate

33 Sulfide

34 Suspended Bolids
35 108

38 linc

Units Nean
{qpe)

standard 1.83
0/l 14,47
09/l 402.51
w0/} 1,389
o5/l 1,782
0/l 0,036
0/l 1.0
»/l 1814

Sample Site 2£-0

Max,

1.90
30.00
589.20
3.380
3.380
0.080
3.0
2162

Nesa

.13
1.23
40.50
$02.80
0.152
0.19¢
0.020
1.3
2503

Mater Quality and Flow Susaarises - Mine in-flow

(8 * nusber of sasples)

Sasple Site ZI.I-K‘

Moz, Nin, §
3.00 1.00 14
1.40 1.00 22
76.00 4,00 22
120.00 140.00 22
1,290 0.020 20
.30 0.0% 22
0.060 0,009 22
¥.0 1.0 22
340 2100 22

Water Quality and Fiow Sussaries - Mine Discharqes
- Horse Canyoa Mise
{0 = nuaber of sanples)

Units
Nean
(gpd) 0.26
standard 1.89
89/l .24
s/l 362.90
g/l 0.016
g/l
0/l 0.002
0/l 0.033%
sg/1
0/l 0,020
0/l
0/l 0.000
0/l 0.000
g/l
09/l 0.003
0/l 0.33
0/l 0.108
g/l 0.210
g/l 0.003
o/l 112.80
a9/l 0.04
0/l 0.02
g/l 0.0000
/] 0.003
0/l 0.094
/1 0.10
ag/l 0.6
0/} 0,00
0/l 0.47
/] 0,070
89/l 0.000
g/l 990.0
w/l 0.47
w0/] 20.00
0/l 2000
s/l n.ot

Hax,

1.60
6.20
10.00
472,00
0.016

0.002
0.033

0.020

0.000
0.000

0.003
0.33
0.420
0.425
0,003
112,80
0.01
0.06
0.0000
0.003
0.094
0.10
0.86
0.00
2.5
0.070
0.000
990.0
0.87
20.00
2043
0.01

Sasple Site 001

0.00 32
.45 22
0.00 24
238.00 23
0.016 |

0.002 1
0.035

0.020 1

0.000 1
0.000 1

0.005 1
0.35 1
0.020 24
0.089 23
0.003 1
12.80 1
0.01 1
0.00 25
0.0000 1
0.003 1
0.09¢ |
0.10 1
0.46 1
0.00 |
0.00 22
0.020 1
0.000 |
990.0 1
0.7 1
20,00 1
1760 2t
0.01 1

l
}
|
!
i
|
|
i
|
|
!
|
)
!
!
|
l
i
!
|
l
|
i
!
1
|
1
!
|
!
l
i
I
I
{
!
|
1
|

960.0

0.02

Sasple Site 002

Mas. Nin, §
0.9 0.00 35
7.9% 1.30 4
35.00 0.00 22
485.10  311.80 22
0,028 0.0
0.000 0.000 1
0.003 0.003 1
0.043  0.045 1
0.000 0.000 1
0.033 0,033 |
0.000 0.000 1
0.000 0,000 1
0.000  0.000 ¢
0.000 0,000 1
0.006 0.006 |
0.4 0.4 |
0.570  0.020 21
1,100 0,150 24
0.000 0.000 1
94.00 96,00 |
0.02 0.02 |
0.13 0.01 22
0.0000 0.0000 1
0.009 0.009 |
0.09% 0,093 1|
0.43 0.45 1§
0.42 0.62 |
0.08 0.08 1|
3.60 0.00 21
0.060 0,060 1
0.000 0.000 |
960.0  980.0 1
0.92 0.92 1
20.00 1.00 24
2388 1700 24
0.02 0.02 1

Horse Canyon Nine

1
1
! Nean Nax,
|
!
! 1.45 0.20
| 121 20.00
to484.73 354).00
l 1,200 2.1%
1 1.7% 2.3
Poo0.043  0.100
I 14.9 .0
! 2152 m

Sesple Bits Main Slope

Nin. 0

0

.20 22
0.00 22
183.10 22
0.020 20
0.340 22
0.01% 22
o
1700 22

Prepared 2-2-90

1.92
L2
339.00
0.118
0.144
0.014
5.8
1602

NOTE: 0 = below detection lisit
See individual analysis for detection liaits

Sasple Site 2 Dip

LTTH Win. ¢

0
.20 .70 §
9.00 0.00 §
410.10  208.00 §
0.200 0.0 S
0.260 0,050 3
0.013  0.008 S
19.0 0.0 3
1824 1450 §

20.50
1.9
427

290.04

0.138

0.227

0.043
14.1
2082

Sasple Site 12 N-N

LTTH Nin, ¢
26,00 20.00 14
8.40 1.50 22
16,00 0.00 22
384,00 204.40 22
0,350  0.010 20
0,790 0,020 22
0.160  0.010 22
43.0 1.0 22
3098 1575 22

!
!
}
!
|
!
|
!
{
|
!
|
I

Paraseter

0 00 i O A B N e
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| Flow
2 pH
3 Temp
& Conductivity
3 Dissolved Oxygen
& Acidity as CaCO3
7 Alkalinity s CaCO3
§ Alusinus
? Antisony ss Sb
10 Arsenic
11 Bariue
12 Beryliiue as Be
13 bicarbonate
14 Joron
15 Cadeius
16 Calciye
17 Carbonate
{8 Chloride
19 Chroaius
20 Cobalt as Co
21 Copper
22 Flouride
23 Gereaniue as Be
24 Hardness
23 Iron Dissolved
26 {ron Total
27 Lead
28 Magnesiue
29 Nanganese
30 Manganese as Ma (Tot)
31 Hercury
32 Nolybdenus
33 Nickel
34 Assonis
33 Nitrote
36 Nitrite
37 Phosphate
38 Potassive
39 Selenive
40 Silvar as As
41 Sodive
42 Sulfate
43 Bulfide
44 Suspended Sollde
45 108
46 Total Kjeldahl Nitrog
47 Vanadium as V
4 linc

Units
Kean
{qpe) 23.92
standard 7.95
of 9.00
ushos/ce  2414,29
(11} &4
0/l 2.69
»/l 432,25
0/l 0.083
0/t 0.020
/! 0. 000
0/l 0.029
a9/l 0.007
0/l 310,30
0/l 0.198
o/l 0,000
0/l 83.14
/) 8.27
09/l 22.8
0/l 0.000
0/l 0.003
/] 0.003
"1 [®Y)
0/l 6.000
a0/l 402
»/] 0,052
0/l 0.293
o/} 0.000
"/l 61.18
0/l 0.000
a9/l 0.014
/] 0.000
s/l 0.016
0/l 0.000
0/} 0.27
/] 0.70
/] 0.00
0/l 0,013
g/l .23
/1 0.000
0/l 0.000
09/} 185.59
s/l 306
(1) 0.00
0/l 16.0
0/l 930
09/l 0.4
sg/1 0,08
0/l 0.019

Sasple Site RS-2

|

!

Nax, Min, § |
!

t

.00 9.00 25 1
8.3 131211
10.00 8,00 71
2700.00 2200.00 7 !
8.10 420 71
18.00 0,00 10 1
332,00 7M.00 081
0.310  0.000 10 |
0.080 0,000 3!
0.000  0.000 30 |
0.210 0,000 10 |
0.020 0.000 3 ¢
381.00 338.00 6|
0.315 0,09 10|
0.000 0.000 10 |
168.00  30.20 10 ¢
79.00 0,00 10 4
30.0 19.7 10 |
0.000 0,000 10 |
0.003 0,000 3!
0.020  0.000 10 ¢
0.52 0.18 10 |
0.000 0,000 31!
460 310 0
0.3% 0,000 14 |
4,210 0,000 29 !
0.003 0,000 B!
102.00 0.80 10 !
0.000 0.000 71
0.050  0.000 23 I
0.000 0.000 10 1
0.160  0.000 10 |
0.000 0,000 10 |
0.88 0.00 81!
L4 0.00 10 }
0,02 0.00 10 ¢
0.060 0,000 10 |
12.40 0.80 01
0,004 0,000 10 |
0.000 0.000 3!
408.00 140,00 10 |
473 %101
0,00 0.00 81
13.0 0.0 18 1
1380 T
0.22 0.00 31
0.25 0.00 3|
0.120  0.000 10 |

Nater Quality and Flow Busesries - Surface and Broundwater

fanple Site 0-1

Nean Nax, Min. 8
25 30 018
513 LW .80 15

0.00 14
.40 14

0,443  0.920  0.020 12
1.086  14.000  0.000 13
0.076  0.313  0.010 13
;)83 .0 .o
1910 2700 362 13

!
|
!
!
[
!
!
}
{
!
|
!
|
!
!
!
|
!
!
|
|
|
]
!
!
!
!
|
|
|
!
|
|
[
|
|
t
|
!
|
|
|
!
!
|
}
|
|
|
I

Horsa Canyon Mine
(4 » nusber of sasples)

Sasple Site RF-|

Mean Max. Nin,
1.3 25,00 0.00
8.20 .60 1.460
1,00 15,00 11,00
2300.00 2700.00 2300.00
4.40 4.90 3.90
L2 14,00 0,00
400.50° 337,00  45.00
0.000 0,000 0.000
0.000 0,000 0.000
0,000 0.000 0.000
42450 513.00  334.00
0.180 0.180 0.1080
0.000 0,000 0,000
40.80 952,80 44,80
44,00 72,00 16.00
0.2 26.3 2.0
0.000 0.000 0.000
0.000 0,000 0.000
0.63 0.78 0.40
410 33 87
0.206 1,900  0.000
141,804 3080.000  0.020
0,000 0,000 0,000
70.45  70.80 70,10
0,000 0,000 0,000
0.047 0,360  0.000
0.000 0,000 0,000
0.000 0.000 0,000
0,000 0.000 0.000
0.32 0.4 0.20
0.06 0.12 0.00
0.01 0.02 0.00
0.000 0,000 0.000
2.3 2.80 1.00
0.000  0.000  0.000
179.50  160.00 179.00
299 308 288
0.00 0.00 0.00
120.3  1648.0 0.0
984 1800 (1}
0,000 0.000 0,000

WOTE: O = below detection liait - see individual analysis for

" or
»

- —
LU X NN S )

I
!
!
!
|
{
!
!
!
!
!
!
|
|
|
|
|

LRI SR IR ST gy

2
2

LURL U X RN R N I ¥ Y

I
|
|
!
!
|
|
|
!
!
|
i
|
|
|
|
|
|
|
!
|
!
l
|
!
|
|
)
1
1
1
|
i
|
21
d

20,93
8.03
13.83
3768.87
.nm
1.47

LY RN
0.000

0.000
0.000

0.0
0.240
0.000
83.33

.80
323
0.00

0.00
0.4

n
0.082
.44
0.000
70.50
0.000
0.136
0.000
0.000
0.000

0.08
0.27
0.01
0.002
4.33
0.000

204.50
403
0.00
151.2
1384

0.004

Sasple Bite HC-f

|

|

Max. Min, § |
{

i

$3.00 0.00 19 |
L4y 1.710 22 4
20.00 10.00 & !
3900.00 3600.00 & !
1.40 430 6}
10.00 0.00 15 ¢
793.00 211,00 15 !
0.000 0,000 61
|

0.000 0,000 &1
0,000 0.00 61
l

$37.00 424,00 & |
0.400 0.16 &1
0.000 0.00 61!
83.90 4110 &1
19.00 0.00 &1
4.0 13.0 & ¢
0.00 0.00 41
I

0.00 0,00 61
1.0 0.14 &
t

m 7 6|
0,140  0.010 13 |
49.300 0,020 22 |
0,000 0.000 &1
133.00 33,00 &
0.000 0.000 & |
1.450  0.010 16t
0,000 0,000 &1
0.000 0,000 &1
0.000 0,000 61
0.28 0,00 &1
1.24 0.00 4!
0,03 0,00 61
0.010 0,000 & !
8.10 2.0 bt
0.000 0.000 &1
|

224.00 16400 & |
(1} 232 b |
0.00 0.00 41
2152.0 1.0 16 1
1760 800 22 1

|

|

0,012  0.000 &1

etoction liait

.83
203.96

0.12%
0.220

0.021

1.0
435

Sasple Site 248

12.00
350.00

0.420
0.440

0.030

59.0
3928

t
{
Nin, & | Hean
H
3.00 22 1 1.00
7.40 22 ¢ 1.9%
]
!
!

0.00 22 1 2,45
124.00 22 ¢ 316,80
!

1
|
|
|
|
!
|
|
|
|
|
|
}

1
!
|
0,020 20 ¢ 0,606
0,050 22 1 0,743
|
|
|
0.003 22t  0.020
H
|
|
!

!
|
|
1
|
t
1
!
|
1.0 221 8.6
2050 22 | 2106
)
|
!

Sasple Site IE2

Hax.
.00
30

14,00
439,00

10.350
13.200

0.115

2.0
023

Nin, §

-~ -
.
w
<
N e
» -

0.00 22
218.00 22

DD O A B G N e

0.002 20
0.000 22

0.000 22

!
|
{
!
{
!
|
{
}
t
!
)
]
|
i
l
!
|
|
|
|
{
|
i
{
1 n
|
|
]
!
{
|
|
|
|
{
|
!
l
|
!
|
[
{
!
]
|
1.0221
1430 22 4
i
|
[ ]
Prepared 2-2-%0
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KAISER COAL CORPORATION
HORSE CANYON MINE
ACT/007/013

1989 WATER MONITORING DATA

SAMPLE LOCATION: B -1 (Horse Canyon Wash Below Mine) * INACCESSIBLE
Parameter Units Jan 83 Feb 89 Mar 89 Apr 89 May 89 June 89 July 89 Aug 89 Sep 89 Oct 83 Nov 83 Dec 89
Flow {gpm) * * 0 0 0 0 0 0 0
pH standard
Temp o(
Conductivity umhos/cm
Dissolved Oxygen ppm
Aluminum mg/\
Arsenic mg/\
Barium mg/)
Bicarbonate mg/ 1
Boron mg/1
Cadmium mg/1
Calcium mg/ 1\
Carbonate mg/1
Chloride mg/1
Chromium mg/1
Copper mg/\
Flouride mg/\
Hardness mg/1
Iron Total mg/)
Lead mg/)
Magnesium mg/)
Manganese mg/ 1
Mercury mg/1
Mol ybdenum mg/1
Nickel mg/)
Ammoni a mg/)
Nitrate mg/1
Nitrite mg/)
Phosphate mg/)
Potassium mg/}
Selenium mg/ 1\
Sodium mg/)
Sulfate mg/
Sulfide mg/ )
108 mg/1

Zinc mg/}
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KAISER COAL CORPORATION
HORSE CANYON MINE
ACT/007/013

1983 WATER MONITORING DATA

SAMPLE LOCATION: HC - 1 (Horse Canyon Wash) * INACCESSIBLE
Parameter Units Jan 89 feb 89 Mar 89 Apr 89  HMay 89 June 89 July 89 Aug 83 Sep 89 Oct 89 Nov 89 Dec 89
Flow (gpm) * * 3 3 6 9 <) <} 0
pH standard 8.33 8.48 7.88 7.78 8.02 8.1
Temp o(C 10 13 12 10 18 20
Conductivity umhos/cm 3700 3900 3600 3800 3800 3800
Dissolved Oxygen ppm 4.3 4.8 5.2 6.3 6.6 7.4
Aluminum mg/1 <.l <.1 <.l <.1 <.1 <.1
Arsenic mg/) <.0] <.0l1 <.01 <.0l <.0t <.l
Barium mg/1 <.01 <.01 <.01 <.01 <.01 <.0l1
Bicarbonate mg/\ 424 491 537 499 514 456
Boron mg/1 0.22 0.4 0.22 0.157 0.18 0.26
Cadmium mg/} <. 0l <. 01 <.0l <.01 <.01 <.01
Calcium mg/1 41.1 83.9 41.1 80.7 74.1 59.2
Carbanate mg/} 19 8.5 12.3 0 0 0
Chloride mg/1 29.3 33.1 13 43 34.1 41.3
Chromium mg/1 <.01 <.01 <.0l <.01 <.01 <.01
Copper mg/) <.01 <.01 <.01 <.01 <.01 <.01
Flouride mg/1 0.32 0.66 0.14 0.86 0.68 1.01
Hardness mg/) 766 697 2171 872 834 863
Iron Total mg/ 1 0.182 0.17 0.02 0.055 0.07 0.102
Lead mg/) <.01 <.01 <.01 <.01 <.01 <.01
Magnesium mg/1 102 112 38.4 33 53.1 133
Manganese mg/1 <.01 <.01 <.01 <.01 <.01 <.01
Mercury mg/1 <.0002 <.0002 <.0002 <.0002 <.0002 <.0002
Mo ybdenum mg/ 1 <.01 <.01 <.01 <.01 <.01 <. 01
Nickel mg/1 <.01 <.01 <.01 <.01 <.01 <.01
Amnoni a mg/1 0.18 <.1 0.28 <.2 <.2 <.2
Nitrate mg/1 0.257 <.] 1.24 <.01 <.02 0.14
Nitrite mg/} 0.028 <.01 <.005 <.01 0.0065 <.005
Phosphate mg/1 <.01 <.01 <.01 <.01 <.01 0.01
Potassium mg/1 8.1 6.1 5.5 8 2.6 7.8
Selenium mg/1 <.002 <.002 <.002 <.002 <.002 <.002
Sodium mg/1 202 224 197 202 184 218
Sulfate mg/ 1 560 724 232 281 294 817
Sulfide mg/ | <.1 <.1 <.1 <.1 <.l <.1
108 mg/) 1400 1420 824 800 1635 1760

zinc mg/1 <.01 <.01 0.012 0.012 <.01 <.01



KAISER COAL CORPORATION
HORSE CANYON MINE
ACT/007/013

1983 WATER MORITORING DATA

SAMPLE LOCATION: RF - |} (Right Fork, Horse Canyon Wash) * INACCESSIBLE
Parameter Units Jan 89 Feb 89 Mar 89 Apr 89 May 89 June 89 July 89 Aug 89 Sep 89 Oct 83 Nov 89 Dec 89
Flow (gpm) * * <] <l 0 0 0 0 0
pH standard 8.45 8.51
~ lemp ol 11 11
=~ Conductivity umhos/cm 2300 2700
1 Dissolved Oxygen ppm 3.9 4.9
“v Aluminum mg/) <.1 <.1
Arsenic mg/1 <.01 <.0]
Barfium mg/ ) <.01 <.01
Bicarbonate mg/} 336 513
Boron mg/1 0.18 0.18
Cadmium mg/1 <.01 <.01
Calcium mg/1 52.8 44.8
Carbonate mg/1 72 16
Chloride mg/1 22 26.3
Chromium mg/1 <.01 <.01
Copper mg/) <.0l <.01
Flouride mg/1 0.78 0.48
Hardness mg/\ 433 387
lron Total mg/1 0.144 0.065
Lead mg/1 <.0l1 <.01
Magnesium mg/\ 70.8 70.1
Manganese mg/1 <.0l <.01
Mercury mg/ 1\ <.0002 <.0002
Mol ybdenum mg/) <.01 <.01
Nickel mg/1 <.01 <.0l
Amnonia mg/ 1 0.2 0.44
Nitrate mg/1 <.0t 0.12
Nitrite mg/1 0.021 <.0]
Phosphate mg/) <.01 <.01
Potassium mg/1 1.8 2.8
Selenium mg/1 <.002 <.002
Sodium mg/) 180 179
Sulfate mg/1 308 288
Sulfide mg/) <.1 <.l
1DS mg/} 847 8176

linc mg/1 <.01 <.1



KAISER COAL CORPORATION
HORSE CANYON MINE
ACT/007/013

1989 WATER MONITORING DATA

SAMPLE LOCATION: RS - 2 (Redden Spring) * INACCESSIBLE
Parameter Units Jan 89 Feb 89 Mar 83 Apr 83 May 89 June 89 July 88 Aug 89 Sep 83 Oct 89 Nov 83 (Dec 89
Flow {gpm) * * 12 20 20 20 20 20 20
H standard 8.36 8.15 7.37 1.74 1.8 7.86 8.01
emp oC 8 9 8 8 10 10 10
wConductivity umhos/cm 2200 2400 2700 2500 2400 2300 2400
““Dissolved Oxygen ppm 4.2 5 6.4 6.4 7.1 8.1 8.1
<~ Aluminum mg/ 1 <.1 <.l <.1 <.1 <.l <.l <.1
Arsenic . mg/} <.01 <. 01 <.01 <.01 <.01 <.} <.0l
Barium mg/1 <. 01 <.01 <.01 <.01 <.0} <.01 <.01
Bicarbonate mg/} 338 564 503 581 553 533 540
Boron mg/} 0.31 0.22 0.18 0.113 0.21 0.12 0.23
Cadmium mg/1 <.01 <.01 <.0l <.01 <. 01 <.01 <.0l
Calcium mg/1 43.4 44.8 118 42.3 41 30.2 42.1
Carbonate mg/) 8 0.5 3 0 0 0 0
Chloride mg/ 1 19.7 23.7 26 20.1 23.5 20.9 19.9
Chromium mg/) <.0] <. 01 <.01 <. 01 <01 , <.0l <.01
Copper mg/} <.01 <.01 <.01 <.0l <.01 <.01 <.0t
Flouride mg/1 0.44 0.42 0.44 0.4 0.36 0.498 0.52
Hardness mg/1 448 393 310 424 374 424 383
Iron Total mg/ 1 0.033 0.065 4.21 0.06 0.085 0.035 0.042
Lead mg/1 <.01 <.01 <.0t <.0l <.01 <.01 <.01
Magnesium mg/1 102 0.8 58.6 83 79 50.2 70.2
Manganese mg/1 <.01 <.01 <.01 <.01 <.01 <.01 <.01
Mercury mg/ 1 <.0002 <.0002 <.0002 <.0002 <.0002 <.0002 <. 0002
Mol ybdenum mg/} <.01 <.01 <.0l <. 0l <.01 <.01 <.01
Nickel mg/1 <.01 <.0l <. 01 <.01 <. 0l <. 01 <.01
Ammonia mg/1 0.16 <.2 0.22 0.88 <.2 <.2 0.88
Nitrate mg/1 0.38 3.46 0.89 0.6381 <.02 0.36 0.761
Nitrite mg/ | 0.02 <.01 <.005 <.01 <. 005 <.005 0.02
Phosphate mg/ 1\ <.01 <.0l <.01 <.01 «.01 <.01 <.01
Potassium mg/1 9.2 0.8 12.4 1.6 5.6 1.3 1.5
Selenium mg/1} <. 002 < (02 <.002 <. 002 <. 002 <.002 <.002
Sodium mg/1 140 170 408 154 186 159 157
Sulfate mg/ ) 291 258 675 267 268 78.6 251
Sulfide mg/\ <.l <.1 <1 <.l <.1 <.1 <.1
108 mg/1 819 845 1380 1020 174 848 861

linc mg/) <.01 0.12 <.01 0.011 <.01 <.01 <.01



Table 7.--Summary of chemical constituents and bacteria in water at gaging station 09314374 in
Horse Canyon, August 1978 through September 1979

No. of Minimum-
Parameters and constituents analyses Mean maximum
Discharge (cubic feet per second) 12 - <0.01-1.20
Water temperature (degrees Celsius) 12 18.0 6.0-27.0
Specific conductance {micromhos 12 2,800 1,390-7,000
per centimeter)
pH {units) 12 - 8.5-8.7
Dissolved solids, sum of constituents 12 1,960 953-4,220
Oxygen, dissolved (O5) 12 7.8 6.1-10.6
Carbon dioxide, dissolved (CO2) 12 2.1 1.2-4.7
Alkalinity (CaCO3) 12 350 290-380
Bicarbonate (HCO3) 12 398 338444
Carbonate (CO3) 12 16 8-26
Oil and grease 3 - 0
Nitrogen, dissolved (N} 2 - 0.83-0.89
Nitrogen, organic dissolved (N) 4 31 0.20-0.46
Nitrogen, ammonia dissolved {N) 4 .19 0-0.42
Nitrogen, nitrite dissoived (N} 4 .03 0.02-0.06
5 Nitrogen, nitrate dissolved (N) 4 .54 0.19-1.20
= Nitrogen, ammonia + organic suspended
g_ total {N) 4 .16 0.08-0.25
w | Nitrogen, nitrite + nitrate dissolved (N) 4 57 0.21-1.20
g Nitrogen, ammonia + organic total (N) 4 66 0.50-0.85
.2 | Phosphorus, total (P} 4 .02 0-0.04
. -S: Phosphorus, ortho dissolved (P) 4 .005 0-0.02
Carbon, organic dissolved (C) 4 4.0 1.8-8.8
Hardness, (as CaCO3) 12 790 420-1,600
Hardness, (as noncarbonate CaCO3) 12 440 99-1,400
Calcium, dissolved (Ca) 12 98 61-210
Magnesium, dissotved (Mg) 12 130 65-260
Sodium, dissolved (Na) 12 360 130-1,000
Sodium-adsorption-ratio 12 5.7 1.4-120
Potassium, dissolved (K) 12 1" 5.7-26
Chloride, dissoived (Cl) 12 160 18-1,500
Sulfate, dissolved {SO4) 12 960 440-1,300
Fluoride, dissolved (F) 4 3 0.2-0.4
_Siiica, dissolved {SiO} 12 1 10-15
Arsenic, dissolved (As) 4 - 1
- Boron, dissolved (B) 4 260 0-360
_;_?_. Chromium, dissolved (Cr) 4 5 0-10
E Iron, dissolved (Fe) 4 20 10-30
Q | Lead, dissolved (Pb) 4 15 0-47
g Manganese, dissolved (Mn) 4 15 - 10-20
8 | Strontium, dissolved (Sr) 4 1,400 1,100-2,000
§ Zinc, dissolved {Zn) 4 20 10-30
E Lithium, dissoived (Li) 4 200 50630
Selenium, dissolved (Se) 4 1.2 0-3
LPhenols 4 1.2 1-2
Bacteria (colonies per 100 milliiiters)
. Coliform, fecal 2 - 3-5 .
Streptococci, fecal 1 - 84

34
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SURFACE WATER QUALITY DATA
GENEVA COAL MINE

NA
0,01
I86.00
0.8Z20
z,080
0.290
T03
S0
8.10

<0.01
0. 00
Q.070
£0.001
2.0
QOO
8.60

<0.01
Z80.00
0.026
Q.095
O.013
2.0
QOO
8.1

<O.01

413.30
0. 0OT0

Q. 100

0.008

13.0

925

10
4.00
4Q0.00
Q.070
0.180
0.020
104
00

.20

<0.01
3946.00
0.024
Q.065
0.013
7.0
@50
8.30

10,00
397 .00
1.900
Q.400
0.018
130
874

7 .60

<0.01
327.20
0.030
0.040
0.005
<1.0
LS

Sampling Date: 2/81 /781
FLy Tt T T
low {(gpm) NA NA
Acidity as CaCOI mg/1 “<0.1 14.0
Alkalinity as CaCO3I mg/l 0. 00 444,00
Dissolved Iron mg/1l 0.218 Q.210
Iron as Fe (Total) mg/l 1.100 0.250
Manganese as Mn (Tot) mg/l 0.060 0.010
Suspended Solids mg/l 59.0 ?.0
Total Dissolved Solids mg/l 1,000 1,800
pH Units 8.00 8.00
Sampling Date: &/781 7/81
RE=1
Flow (gpm) NA S
Acidity as CalO03 mg/l <0.01 4.00
Alkalinity as CaCOZ mg/l 404,00 4738.00
Dissclved Iron mg/l 0.030 0.010
Iron as Fe (Total) mg/l 0. 0350 0.020
Manganese as Mn (Tot) mg/1 0.010 0.010
Suspended Solids mg/1l 15.0 8.0
Total Dissolved Solids mg/l 50 1,000
pH Units 8.20 7.70
Sampling Date: 10/81 11/81
RE=L
Flow (gpm) 25 15
Acidity as CaCOI mg/1 10.00 <0.01
Alkalinity as CaCOI mg/l 46.00 48%5.0Q0
Dissolved Iron mg/l 0.030 0O.O33
Iron as Fe (Total) mg/l Q.140 0.065
Manganese as Mn (Tot) mg/l 0.020 . 0.020
Suspended Solids mg/l 6.2 5.0
Total Dissclved Solids mg/l1 987 50
pH Units g8.00 <20
Sampling Date: 4,82 S/82
RE-L
Flow {(gpm) 20 20
Acidity as CaCO0Z mg/l <0.01 <0.01
Alkalinity as CaCO3 mg/l 345.00 485.00
Dissolved Iron mg/l NA NA
Iron as Fe (Total) mg/1 Q. 200 1.100
Manganese as Mn (Tot) mg/l 0.020 0.0338
Suspended Solids mg/1 15.0 52.0
Total Dissolved Solids mg/l 288 862
pH Unitsg 8.10 <20

8.40

8.30



SURFACE WATER QUALITY DATA

Sampling Date:

~low (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCO0X mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mgr1
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3I mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1l
pH Units

ampling Date:

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Scolids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

GENEVA COAL MINE

“0.01
S05.00
0.020
0.025
0.008
4.0
874
8.30

20
%0.01
Z64.40
0.036
0.052
Q0.008
9.0
8790
8.490

1o/82

Q.01
S37.00
0. 021
0.030
0.010
8.0
20
8.50

NA
26.300
0.360
1,648
P40
8.10

Flow (gpm)

Acidity as CaC03 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units



SURFACE WATER GQUALITY DATA
GENEVA COAL MINE

Sampling Date: 2/81 /81 4/81 S5/81
&=y Tt
‘low (gpm) NA NA NA 375
Acidity as CaCOZ mg/l ' 40.1 <0.1 £0.01 6.00
Alkalinity as CaCO3 mg/l 424,00 372,00 J445.00 330.00
Dissolved Iron mg/l 0,270 0.210 0.190 0.920
Iron as Fe (Total) mg/l 0.310 0.250 0.560 0.950
Manganese as Mn (Tot) mg/l1 0.020 0.010 0.030 0.050
Suspended Solids mg/l 18.0 ?.0 87.0 50.0
Total Dissolved Solids mg/l1 1,900 1,800 2,030 1,700
pH Units 8.40 8.0 8.30 8.10
Sampling Date: 7/81 /81 10/81 3/82
B-1 e
Flow (gpm) 375 Z10 650 300
Acidity as CaCO03 mg/1 20.01 <0.01 <0.01 4,50
Alkalinity as CaCO3Z mg/1 336.00 298.00 1,095.00 293.60
Dissolved Iron mg/l1 0.020 0.075 0. 080 0.640
Iron as Fe (Total) mg/l 0.440 0.280 0.255 1.110
Manganese as Mn (Tot) mg/l 0.030 0.014 0.017 0.022
Suspended Solids mg/l 136 10.0 8.1 18.0
Total Dissoclved Solids mg/1 1,850 2,000 1,850 362
pH Units 8.20 8.30 8.30 8.20
3ampling Date: 4/82 5/82 6/82 8s/82
B=1

Flow {(gpm) 425 430 S00 320
fpcidity as CaClOZ mg/l 40,01 <0.01 <0001 <0.01
Alkalinity as CaCO03 mg/l 291.60 F50.30 366,70 297.50
Digssoclved Iron mg/1 NA NA 0.760 0.810
Iron as Fe (Total) mg/l 1.600 O.Q60 1.720 1.920
Manganese as Mn (Tot) mg/1 0.060 0.015 0.070 0.0%90
Suspended Solids mg/l 1035 3.0 8.0 114
Total Dissolved Solids mg/l 2,708 2,178 2,175 2,372
pH Units 7.80 8.10 7.90 8.10
Sampling Date: ?/82 10782 4/83

E-1

Flow (gpm) 400 380 NA

Acidity as CaCO0Z mg/l <0.01 <0.01 NA

Alkalinity as CaCO03 mg/l 304,00 I99.20 NA

Dissoclved Iron mg/1 0.820 0.920 NA

Iron as Fe (Total) mg/l 1.890 2.140 14.800

Manganese as Mn (Tot) mg/1 0.095 0.095 0.515

Suspended Solids mg/l 21.0 8.0 640

Total Dissolved Solids mg/l 2,120 1,900 1,688

pH Units 8.20 8.30 7.80



Sampling Date: 3-81 4-81 5-81 6—-81
HC1

“laow (gpm) NA NA 25 NA
Acidity as CaCO03 mg/l < 0.1 < 0.01 10.00 < 0.01
Alkalinity as CaCO3 mg/1 370.00 416.00 360,00 408.00
Dissolved Iron mg/l 0.030 0.010 0.140 0.010
Iron as Fe (Total) mg/l 0.060 Q.230 « 270 0.120
Manganese as Mn (Tot) mg/l 0.030 0,020 0.040 0.050
Suspended Solids mg/l 1.0 23.0 12.0 44.0
Total Dissolved Solids mg/1 1,400 1,450 1,300 1,450
pH Units 7.70 8.10 8.00 8.10
Sampling Date: 7-81" 8-81 10-81 11-81
HC1

Flow <(gpm) 40 3 35 25
Acidity as CaCO3 mg/l £ 0.01 < 0.01 < 0.01 <0.01
Alkalinity as CaCOZI mg/] 420.00 414.00 985. Q0 452.00
Dissolved Iron mg/l 0.070 0.090 0.130 0.019
Iron as Fe (Total) mg/1 0.080 0.140 0.265 0.155
Manganese as Mn (Tot) mg/l 0.050 0.120 0.130 0.030
Suspended Solids mg/1l 11.0 5.0 6.6 16.0
Total Dissolved Solids mg/1 1,400 1,400 1,500 1,300
pH Units - 20 8.30 . 20 8.10
Sampling Date: 12-81 4-82 S5-82 6-82
HC1

Flow (gpm) 17 12 &0 65
Acidity as CaCO03X mg/1 < 0.01 <0.01 4.00 2.00
Alkalinity as CaCO03 mg/1 360,00 252.00 517.30 412.00
Dissolved Iron mg/l 0.013 NA NA 0.040
Iron as Fe (Total) mg/1 . 0.150 Q030 2.280 0.070
Manganese as Mn (Tot) mg/l 0.025 0.010 0,100 0.010
Suspended Solids mg/l 11.0 4.0 106 .0
Total Dissolved Solids mg/l 1,328 1,366 1,372 1,373
pH Units 8.10 7.80 7.90 8.00
Sampling Date: 7-82 8-82 10-82 4-83
HC1

Flow (gpm) 45 40 10 NA
Acidity as CaCO03 mg/1 <0.01 < 0.0t 6.00 NA
Alkalinity as CaCO03 mg/l 339.50 523.00 211.00 NA
Dissolved Iron mg/1l 0.040 0.040 ©.038 NA
Iron as Fe (Total) mg/l 0.040 0.044 0.040 49.3Z00
Manganese as Mn (Tot) mg/l 0.010 0.055 0.042 1.450
Suspended Solids mg/1 2.0 2.0 14.0 2,182
Total Dissolved Solids mg/1 1,425 1,502 1,500 1,188

pH Units 8.00 8.10 7.80 8.10



s s s . BT e vt e e o S

Aluminum, Al mg/l
Ammonia, NH3 mgrs1
Antimony, Sb mg/1
Arsenic, As mg/1
Barium, Ba mg/1l
Bicarbonate, HNO3I mg/1
Boron, B mg/1l

Cadmium, Cd mg/1
Beryllium, Ee mg/l
Bromide, Br mg/1l
Cobalt, Co., mg/l
Chromium, Cr mg/1
Conductivity, umhos/cm
Copper, Cu mg/l
Flouwride, F mg/l
Hardness, CaCO03 mg/l
Iron, Fe (total) mg/1l
Lead, Fb mg/1
Magnesium, Mg mg/1
Manganese, Mn mg/1
Mercury, Hg mg/1
Molybdenum, Mo mg/l
Nickel, Ni mg/1
Nitrate, NO3I-N mg/l
Nitrite, NOZ2-N mg/1
Fhosphate, F04 mg/l
FPotassium, k mg/1
Selenium, Se mg/l
Sodium, Na mg/1
Sulfate, S04 mqg/l
Sulfide, S mg/l
Suspended Solids mg/l
Total Combustable Solids mg/1l
Total Dissolved Solids mg/l
Zine, Zn mg/l

pH Units

0.016
0.10
<0.001
0.002
0.035

0.020
<0.001
<0.01
<O.001
<0.001
<0.001

0.003
0.35

0.120
0.003
112.80
0.012
40,0002
0.003Z
0.094
0.66
<0O.01
0.070

<0.001
990

Q.67
20.0

0.006

0.025

Q.45
<.001
0.005
0.045

0.033
<0.001
<0.01
<O 001
< 0.004

0.006
0.414

0.170
<O.001
?6.00
0.016
40,0002
0.009
0.099
0.62
0.08
0.060

<0.001
60

0.92
28.0

0.019



SURFACE_WATER

Average Flow (Mgpd)

Acidity as CaCO0Z mg/1
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0Oil and Grease mg/l
Suspended Solids mg/l

Total Dissolved Solids mgr/1
pH Units

Sampling Date:

376.00
0. 220
0. 240
0.010

1.60
8.0
1,770
7.70

3/13/81

NA
£0.1
378.00
0. 040
0.140
0.010
NA
8.0
1,750
7.80

&/11/81

1.60
NA
NA
Na
0.120
0.012
0.80
20,0
NA
7.30

6/24/81

4/722/81

1.60
2.1
I846.00
0.020
0.080
0.020
NA
25.0
2,100
8.10

7/8/81

Average Flow (Mgpd)

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
011 and Grease mg/l
Suspended Solids mg/l

"otal Dissolved Solids mg/l
pH Units

Sampling Date:

7/22/81

1.60
“0.01
270,00
0.010
0.080
0.010
1.00
1.0
1,700
8.10

8/12/81

0.197
L. 01
I656.00
0.180
Q.210
0.010
NA
29.0
1,200
8.10

8/26/81

0.197
<0.01
I66.00
0.050
0.080
<0.001
20.01
?.0
1,850
8.20

9/9/81

verage Flow (Mgpd)

fAcidity as CaCOZ mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe (Tetal) mg/l
Manganese as Mn (Tot) mg/1
Jil and Grease mg/l1
Suspended Solids mg/l1

Total Dissolved Solids mg/1
pH Units

_
-
=

)
-
Js

Fal

Sampling Date:

0.197
4 0.01
372.00
0.185
0.240
0.012
NA

5.0
1.822

.« 20

9/9/81

0.197
“0.01
370.90
0.078
0.050
0.010
1.60
4.0
1,800
8.30

10/14/81

0.197
.46
388. 00
0.150
0. 260
0.018
NA
2.5
1,850
7.90

10/728/81

0.197
3.60
340,00
0.024
0.110
0.015
1.40
10.0
1,975
7.60

11/710/81

Average Flow (Mgpd?

ARcidity as CalO03 mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/1
langanese as Mn (Tot) mg/l1
0il and Grease mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

0.197
“0.01
368.00
0.040
0.0468
0.015
NA
13.0
1,988
8.10

0.271
2. 40
36T, 00
0.0480
0,115
0.015
2.50
4.0

2, 000
7.95

0.271
6. 00
362.00
0.08%5
0.112
0.018
NA

11.0
1,900
7.90

0.271
w001
479, Q0
NA
0.112
Q.050
0.20
15.0
1,800
8.10



Average Flow (Mgpd)

ARcidity as CaCO3I mg/l
Alkalinity as CaCOZ mg/l
Dissclved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
0il and Grease mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Average Flow {(Mgpd)
ChAecidity as CaCOZ mg/l
Alkalinity as CaCO0Z mg/l
Dissaolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0il and Grease mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/1l
pH Units

Sampling Date:

11/715/81

1727782

3/23/82

12/9/81

0.271

0.3219
“0D.01
228.00
0.110
0. 125
0.044
<1.0
5.0

= . QOO0
7.70

4/13%/82

12/23/81

0.271

2722782

0.319
NA
NA
NA

0.240
NA
NA
26.0

2,150

7.70

4/27/82

1713782

0.325
6.00
472.00
0.380
0. 420
0. 067
1.60
2.0
2,456

7.80

S/713/82

Average Flow (Mgpd)

Acidity as CaCOZ mg/1
Alkalinity as CaC07F mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1
0il and Grease mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Average Flow (Magpd)

Acidity as CaClI mg/sl
Alkkalinity as CaCld3F mgrl
Dissolved Iron mg/1l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1
0il and Grease mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

0.325

NA
NA
NA
0.260
NA
NA
1.0
2,308
7.80

5/24/82

0.150
NA
NA
2.0
2,268
8. 00

0.119
<001
I23.30
0. 180
0.195
0. 020
1.4
13.0
2,654
7.90

&/78s82

0.184
<0.01
401.10
0.200
0.210
0.015
0.2
F.0
1.875

7.90

NA

0.286

NA

NA
4,0

2,632

7.90

&/23/782

NA

0.230

NA

NA
b.0

2,150

7.80

0.162
10.0
z81.20
Q.230
0.250
0.040
0.1
3.0
2,566

7.80

7/13/82

0.183Z
1.00
313.40
0.250
Q.250
0.035
1.2
5.0
2,0ZFS

7.80



Average Flow (Mgpd)

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
0il and Grease mg/1
Suspended Solids mg/l1l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Average Flow (Mgpd)

Acidity as CaCO0Z mg/1l
Alkalinity as CaCO03I mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
0il and Grease mg/l1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Q.263
NA
NA
Na

0.290
NA
NA

1.0

1,970

8. 00

9/28/82

0.263
N&
NA
NA

0.290
NA
NA

1.0
1,97¢
8.00

11/24/82

0.208
1.00
z298.70
Q. 050
0.116
0.035
<01
7.0
1,890
8.00

10712782

0.208
1.00
z98.70
Q. 050
0.116
0.055
0.1
7.0
1,890
8.00

1278782

0.208
NA
NA
NA

0.180
NA
NA
38.0

1,820
7.90

10726782

NA
0. 180
NA
NA
38.0
1,8250

7.90

e o oo o v S Skt ot St vt St b S T S T A S e o W S S ——— G S S —— v — — el i " S S T S T " T O MO S WAttt Mot b TR G L M S v e S Sme e et e S

Average Flow (Mgpd)

Acidity as CaCO3 mg/l
Alkalinity as CaCOI mg/l
Dissolved Iron mg/1l

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
0il and Grease mg/l
Suspended Solids mg/1l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

0.234
NA
NA
NA

0.370
NA
N&

6.0

1,920

g. 00

1/726/83

F19.80
Q0.420
Q.4370
0. 025

0.6
17.0
1,815
8.10

277783

0.263
NA
NA
NA

Q.210
NA
NA

5.0
1,840
7.90

2/722/8=

average Flow (Mgpd)

Acidity as CaCOZ mg/l
Alkalinity as CaCOZI mg/l
Digsolved Iron mg/s1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0il and Grease mg/1l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

NA

0.550
NA
NA
17.0

1,850
7.80

NA
6.00
I28.20
Q. 380
Q.4Z0
Q.0Z20
0.6
26.0
1,800
7 .80

1,8



SURFACE_WATER
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Average Flow {(Mgpd)

Acidity as CaCO3 mg/l
Alkalinity as CaCOZ mg/l
Dissclved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0Oil and Grease mqg/1
Suspended Solids mg/1

Total Dissolved Sclids mag/l
pH Units

Sampling Date:

001
Average Flow (Mgpd)
Acidity as CaCO03 mqg/l

"Alkalinity as CaCO3 mg/1

Diesclved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
0il and Grease mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

o St e D e i et St S Y . B St o iRl A S S St St B D e ol P e S S e Sy S AR 4TSS S S P S Bt (i o S P S S P S S W - — ——— T S T S T T+ A Sy S Y o (mi A o M ke e i S b

Flow (gpm)

Acidity as CaCOZ mg/1
Alkalinity as CaCO3Z mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Dates:

e o s e e 4t s o Ut i P et S —————— S —— — e o . e — AR SHA} YL TSP S S WD A e A M S e S S S S o - i Cale S M il T T o R AL AL B S ST St Skl o S S St s s

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCO3 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

NA
0.200
NA
NA
13.0
1,810
7.30

S/26/83

0.048
NA
NA
NA

0.240
NA
NA
30.0

2,016
8. 00

0.075
<0.01
224,00
0.310
0.370
0.025
0.2
3.0
2,169
7.10

<0.01
320.00
Q. 030
0.170
Q. 027
w.2
29.0
1,988
7.90

—— s s e . s ) e e S o G e S

0.073
NA
NA
NA

0.290
NA
NA
15.0

2,172

7.80

&/29/8Z

NA
NA
NA

0. 100
NA
N&
11.0

1,710
7.80

5/17/83

0.048
<0.01
338.00
0.190
0.190
0.018
0.1
11.0
2,124
8.20



SURFACE _WATEKR
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Average Flow (Mgpd)

Acidity as CaCl3 mg/l
Alkalinity as CaCOZ mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
il and Grease mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Average Flow (Mgpd)

Acidity as CaCOZ mgr/1l
Altalinity as CaCOX mg/l
Dissolved Iraon mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0il and Grease mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

et s toes e e eaen Cet sas e e A . . o L e S e ok Wt At e St St e S e S S S " —— ———— — T —— S —— ——— T A 8 D Mok e o i et o} e M e e s " —— ——- -

Average Flow (Mgpd)

Acidity as CaCOZ mg/1
Alkalinity as CaCO03 mg/l
Dissclved Iron mg/1

Irom as Fe (Tatal! mg/1
Manganese as Mn (Tot) mg/1
0il and Grease mg-/l
Suspended Seolids mg/l

Total Dissoclved Solids mg/1
pH Units

Sampling Date:

QUALITY —_GENEVA_COAL_MINE

e St SR e TR S e e e e e S T e T o e e i Rt e S e i Gme e 3

3/27/81

NA
10.0
390.00
0.310
0.340
0.020

NA
5.0
1,700
7.30

e —————

&/711/81

2/712/81 2/727/81 3/711/81
NA NA NA
0.1 12.0 8.0

4462.00 430.00 432,00
NA 0.270 0.620
Q.660 Q.270 0.630
NA 0.025 0.0Z0
5.60 NA 1.20
3.0 6.0 7.0
1,750 1,950 1.730
g8.40 7 .50 7 .60
476/81 4/22/81 S/13/81
0.319 0.319 0.319
NA 10.00 25.00
NA 368.00 470Q.00
NA 0.020 0.030
0.170 0.310 0.160
0.0164 0.250 0.020
0.80 NA 2.10
28.0 18.0 Q.0
NA 1,900 1,800
7.40 7 .60 7.80
&/24/81 778781 7/22/81
Q.319 0,225 0.225
6.80 8.00 5.70

404,00

0.330

404, Q0
0.110

T&64.00

0.330

8/712/81

0.2235

20.00
282.00
Q090
Q.150
0.010
Q.80
5.0
1,700
7.90

10/14/81

Average Flow (Mgpd)

Acidity as CaCO3 mg/l
Alkalinity as CaC0O3 mg/1
Dissolved Iron mg/1

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
gil and Grease mg/1l
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Q.350 0.140 O.398
0. 080 20,001 0.083
NA Q.01 NA
192.0 2.0 4.0
1,800 1,800 1,810
7 .80 7.80 7.7
8/726/81 ?/9/81 9rs23/81

0.225 Q0.225 0.225
AR (P S R Rl
}” T SO 2 it AYE SN
FiE b e A Y e Ly
Rl
F] b r.
<< copplygey &

DIVISION OF
JiL, GAS & MINING

0.213
10.00
451.00
0.095
0.150
0.010
0.20
2.0
1,800
7.80



SURFACE _WATER _GUALITY _DATA_ —_ GENEVA COAL MINE

Sampling Date: 1o/28/81 11/710/81 11/25/81 12/9/81
éﬁﬁ _________________________________________________________________________
Average Flow (Mgpd) 0.213 0.213 V.213 0.213

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l1
Manganese as Mn (Tot) mg/1
0il and Grease mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1

pH Units

Sampling Date: 12713781 1/13/82 1727/82 2/9/82
00z T

Average Flow (Mgpd) 0.213 0. 000 0.000 0.000
Acidity as CaCOZ mgr/1

Alkalinity as CaCOZ mg/1

Dissolved Iron mg/1l

Iron as Fe (Total) mg/l

Manganese as Mn (Tot) mg/l

0il and Grease mg/l

Suspended Solids mg/1l

Total Dissolved Solids mg/1

pH Units

Sampling Date: 2/22/82 I/9/82 Ir23/82 4/13/82
2 ettt
Average Flow {(Mgpd) 0.000 Q. 122 0. 122 0.197
fFcidity as CaCO03 mg/l NA <0.01
Alkalinity as CaCO0Z mg/l NA 2F5.80
Dissolved Iron mg/l MA 0.570
Iron as Fe {(Total) mg/1 0.6Z70 0.3588
Manganese as Mn (Tot) mg/1 NA 0.050
Oil and Grease mg/l NA 1.6
Suspended Solids mg/l 1.0 12.0
Total Dissclved Solids mg/l 2,316 2,404
pH Units 7.40 7.60
Sampling Date: 4/27/82 5/17/82 S5/24/32 &/8/82
oz_ T

Average Flow {(Mgpd) 0. 197 Q0.185 0.185 0.819
Acidity as CaCOZ mg/l NA 12.00 NA 24,00
Alkalinity as CaCO0Z mg/l NA 442,10 NA 410.20
Dissolved Iron mg/l NA O.300 NA 0.350
Iron as Fe (Total) mg/1l 0.665 Q. 300 0.250 0.350
Manganese as Mn (Tot) mg/1l NaA 0.035 NA 0.045
0il and Grease mg/1 Na 0.1 NA 0.6
Suspended Solids mg/l 6.0 6.0 I.0 ?.0
Total Dissolved Solids mg/l 2,772 2,150 2,192 2,275

bl
pH Units 7.60 7.70 7.70 7.30



SURFACE WATER_GQUALITY DATA_—_GENEVA_COAL MINE

Sampling Date: 6/27/82 7/13/82 7/29/82 8/11/82
ooz_ T e m e e
Average Flow (Mgpd) 0.819 Q.360 Q.360 0.253
Acidity as CaC03 mg/1 NA NA 10.00
Alkalinity as CaClX mg/l NA NA 311.80
Dissolved Iron mg/l NA NA 0.320
Iron as Fe (Total) mg/l 0.160 1.100 0.350
Manganese as Mn (Tot) mg/l NA NA 0.030
0il and Grease mg/l : NA NA 0.2
Suspended Solids mg/1l 5.0 14.0 3.0
Total Dissolved Solids mg/l 2,200 2,344 2,450
pH Units 7.40 7.60 7.80
Sampling Date: T 8r27/82 0 Q/15/82 - Q/28/82 1QAt2/82
5
Average Flow (Mgpd) 0.233 0.185 0.185 0.164
Acidity as CaCOZ mg/l NA S5.00 NA 8.00
Alkalinity as CaCO0Z mg/1l NA 346.10 NA 48%5.10
Dissolved Iron mg/1 NA 0.290 NA 0.065
Iron as Fe (Total) mg/l 1.320 0.330 Q.230 0.380
Manganese as Mn (Tot) mg/1l NA 0.036 NA 0.041
0il and Grease mg/l NA 0.1 NA “0.1
Suspended Solids mg/1l 18.0 25.0 1.0 6.0
Total Dissolved Solids mg/l 1,200 2,120 1.820 1,800
iH Units 7.80 7.80 7.80 7.40
Sampling Date: 10/26/782 11/10/82 11/24/382 12/8/82
éééwmmmmmm*-__u_"-_____________-_______-___________ —_ -
Average Flow (Mgpd) 0.154 0.180 1.180 0.153
Acidity as CaCOZ mg/l NA “0.01 MNA 3.00
Alkalinity as CaCldZ mgr/1l NA II39.60 NA 320.20
Dissolved Iromn mg/l NA 0.065 NA 0.3520
Iron as Fe (Total) mg-1l Q0.240 0.120 0.370 0.335
Manganese as Mn (Tot) mgr1 Na O.020 N& 0.025
0il and Grease mg/l NA 0.9 NA 1.0
Suspended Solids mg/l S.0 2.0 Z.0 11.0
Total Dissolved Solids mg/1 1,210 1,900 2,500 2,505
pH Units 7.70 g8.10 7.40 7.50
Sampling Date: 12/22/82 1713783 1/727/83 2/9/8=
0oz T TTTTTTTTTTTTTTTTm T
Average Flow (Mgpd) 0.153 0.993 0.993 0.150
Acidity as CaCOZ mg/l NA F.00 MA 11.00
Alkalinity as CaCO0Z mg/l NA 422.30 NA 329.00
Dissolved Iron mg/l NA 0.3500 NA NA
Iron as Fe (Total) mg/l 0.380 0.530 0. 300 O.F10
Manganese as Mn (Tot) mg/l1 NA 0.025 NA 0.015
Jil and Grease mg/l NA “0.1 NA w041
Suspended Solids mg/l 8.0 9.0 27.0 27.0
Total Dissolved Solids mg/l 2,310 1,785 2,300 1,775

pH Units 7.70 7.50 7.60 7.60



SUREACE_WATER_GQUALITY DATA_ - _GENEWVA

CoAaL _MINE

4/13/83

2O

Average Flow (Mapd)

ficidity as CaCOZ mg/1l
Alkalinity as CaCO0O3 mg/1
Dissolved Iron mg/1

Iron as Fe (Total) mg/l :
Manganese as Mn (Tot) mg/l
il and Grease mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Average Flow (Mgpd?

Acidity as CaCOZ mg/l
Alkalinity as CaCOZ mg/l
Dissclved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0il and Grease mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1
oH Units

Sampling Date:

0.150
NA
NA
NA

Q0.250
NA
NA

1.0

1,845

7 .60

0.304
NA
NA
NA

0.410
NA
NA
14.0

1,988
7.60

&/29/83

3351.30
0.270
Q.270
0.015

0,2
)
1,725
7.40

0.253
TO.01
428.00
QL300
0.445
0.017
0.2
11.0
1,822

7.80

NA
0.285
NA
NA
15.0
1,750
720

S/725/83

0.253

NA
NA

NA
0.370

NA

NA

27.0
1.978

7.80

0.304
£0.01
394.0Q0
0.380
0.380
0.019
<0.2
<O.1
1,710
7.80

<0.01
374.00
0.030
0.220
0.015
1.2
12.0
1,902
7.70

Average Flow (Mgpd)

Acidity as CaCOZ mg/l
Alkalinity as CaCOZ mqg/l
Licessoclved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0il and Grease mg/1
Suspended Salids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

NA
NA
NA
0.180
NA
NA
3.0
1,724
7 .60

Flow {(gpm}

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Taotal) mg/l
Manganese as Mn (Tot) mg/l
0il and Grease mg/l
Suspended S5olids mg/1

Total Dissolved Solids mg/l
pH Units



SURFACE_WATER

day mg/1

Free Chlorine (Avail) as (C12
MFN Fecal Coliform MFN/10O ml
MFN Total Coliform MFN/10OO ml
Oil and Grease mg/l

Suspended Solids mg/1

Total Chlorine mg/l

pH Units

Sampling Date: -

day mg/1

Free Chlorine (Avail) as C12
MFN Fecal Coliform MFN/100 ml
MFN Total Coliform MEN/10OO ml
0il and Grease mg/l

Suspended Solids mg/1

Total Chlorine mg/1

pH Units

Sampling Date:

3 day
MFPN Fecal Coliform MFN/10O0O ml
MFN Total Coliform MPN/100 ml
0il and Grease mg/l

Suspended Solids mg/l

Total Chlorine mg/l

pH Units

mg/1

Sampling Date:

EOD S5 day mg/1

MFN Fecal Coliform MPN/100O ml
MFN Total Coliform MPN/10O ml
0il and Grease mg/l

Suspended Solids mg/1

Total Chlorine mg/l

pH Units

4.8
0.20
2.0

8.0
2.01
26.0
NA
7.80

6711 /81

e i o S S ot i s A . S S > O " —— - A T S oo Wi ot s S — —— . o S S " S S — — A ]— o 3 o} il S Trim . — - ——— — —— — — — o " P o —

NA
2.0
130
“0.01
32.0
Q.04
7.20

10/15/81

1,300

.80

4.0
NA

7 .30

- 7/8/81

12.0
NA
23.0
700
1.20
30.0
Q.01
7 .30

11/710/81

2/9/82

6.5

2.0
79.0
“1.0
1S5.0
Z2.46
7.40

GQUALITY_DATA_-_GENEYA_COAL _MINE

O.04
0.4
2.0
NA

T 0.01
I0.0
NA

7.50

T 8r12/81

NA
23.0
D4 D00
5.40
2.0
0.08
7.30

11/712/81

NA
2.0
2.0
NA
NA
NA
NA

S5/13/81

NA

NA
“2.0
460
1.20
16.0
€0.01
7.50

0.06
7.70

12/79/81

2.0
2.0
2.0
4,00

4.2
Z2.14
7.70

4/14/82

T s
< @

-

[y
#vdjidH
o~ S

.
fe

0.06
7.7C

s
~,

~
=



SURFACE _WATER_GQUALITY_DATA —_ GENEVA_COAL _MINE

Sampling Date: S/17/82 6/8/782 7/13/82 8/11/82
o3 T
ROD S Day mg/l 3.7 3.9 12.6 9.5
MFNM Fecal Coliform MPN/100O ml <2.0 <2.0 5.0 22,0
MFN Total Coliform MFN/10O ml 79.0 1,300 13,000 4,900
Jil and Grease mg/l 4.0 1.8 13,0 0.6
Suspended Solids mg/l 16.0 22.0 18.0 8.5
Total Chlorine mg/1 0,01 T0.01 <0.01 <0.01
pH Units 7.30 7.80 7.30 7.90
Sampling Date: - T QLIS /8210412/82 L ALY/ B2t 2/ 8782
-
EAOD S Day mg/1 7.0 5.0 2.0 2.1
MFN Fecal Coliform MPN/100 ml <2.0 <2.0 {2.0 <2.0
MFN Total Coliform MFN/100O ml <2.0 21.0 X2.0 11.0
0il and Grease mg/l 0.4 0.8 0.6 0.6
Suspended Solids mg/l 16.0 18.0 8.0 15.0
Total Chlorine mg/1 £0.01 S.48 Q.63 0.83
pH Units 7.30 7.480 NA 7 .60
Sampling Date: 1/12/83 2/9/83 3/9/83 4/1Z%/83
goz_ T e
BOD 5 day mg/1 4.4 5.2 5.0 2.8
MFN Fecal Coliform MFM/100O ml “2 <2 2 “2
MEN Total Coliform MPN/10OO ml 2.0 72.0 12,0 33.0
0il and Grease mg/l 0.2 0.2 20,2 0.2
Suspended Solids mg/1 24.0Q 13.0 2.0 4.0
Total Chlorine mg/1 0.84 0.07 4,22 D.24
pH Units 7.80 7.50 7.30 7.60
Sampling Date: 5/10/83 &/8/82

coz_

BROD S day mg/1 3.2 3.90

MFN Fecal Coliform MPN/100O ml “2 2

MFN Total Coliform MPN/100O ml 2.0 22.0

0il and Grease mg/1 0.2 0.6

Suspended Solids mg/1 12.0 14.0

Total Chlorine mg/l Q.09 Q.02

pH Units 7.90 7.80



SURFACE WATER GQUALITY DATA

Sampling Date:

GENEVA COAL MINE

"low (gpm)

Acidity as CaCO3Z mg/1
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1l

Iron as Fe (Total) mg’/1l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

0. 270
0.310
0.020
18.0
1,900
8. 40

0.210
0.250
0.010
?.0
1,800
8.0

NA
1001
346,00
0.150
0.3560
0030
87.0
24050
8.30

10/81

375
5.00
330.00
0.520
0.950
0.050
50.0
1,700
8.10

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

sampling Date:

L0.01
3356.00
0.020
0.440
0.030
136
1,850
8.20

0,01
298.00
0.073
0.280
0.014

10.0
2, 000

8.30

650
0,01
1,095.00
0. 080
0.255
0.017
8.1
1,850
8.30

300
4.50
293.60
0.640
1.110
0.022
18.0
362
8.20

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCO0Z mq/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/1
Alkalinity as CaCOZ mg/l
Dissolved Iron mqg/1l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

291.60Q

NA
1.600
0.060
108
2,708
7 .80

400
<0.01
304.00
0.820
1.890
0.095
21.0
2,120

8.20

400
20,01
390.30
NA
0.060
0.015
3.0
2,178
8.10

10782

350
<0.01
I99.20
0.920
2.140
0.095
8.0
1,900
8.30

366.90
0.760
1.720
Q.O70

98.0
2,175

7.90

NA
NA
NA
NA
14.800
0.515
640
1,688
7.80

297.50
0.810
1.920
0.090

114
2,372

8.10




“low (gpm)

Acidity as CaCO3Z mg/l
Alkalinity as CaCOZ mg/1l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Sclids mg/l
pH Units

Sampling Date:

< 0.
434,00
0.060
0.190
0.050

NA

00

7 .80

NA
2.50
418.00
NA

0. 160
0.010
NA
1,000
8.00

4.00
450.00
0.390
0.440
0.050
9.0
00
8.20

Flow (gpm)

Acidity as CaC0O3 mg/1
Alkalinity as CaCO3 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

e i o St S S i Sy e = ke . o T — T —— —t T e TSt D W e M e S S At W et M e (et Y il S e v —— A — T — — "} " = S . o S . WIS W o e S e

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

RSZ

Flow (gpm)

Acidity as CaC0O3 mg/1
Alkalinity as CaCO0Z mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

NA = NOT AVAILABLE

< 0.01
424,00
0.010
Q. 400
0.010
113
00
8.10

30
£0.01
79.00
0.020
0.450
0.0135
b.1
S0
8.30

30
6.00
520.20
NA
0.060
0.005
7.0
886
7.80

4,00
424,00
<0.001
0.010
0.010
i4.0
S0
7.80

30

< 0.01
486.00
NA
0.44%
0.025
NA
Q00
8.10

30
18.00
411.00
0.010
0.010
0.002
11.
00
7 .60

: 24
4,00
416.00
<0001
0.070
0.010
3.0
00
8.10

24
< 0.01
z88.00
©0.015
Q.460
0.017
2.0
00

. 30

5. 00
S00.00
0.030
0.0Z0
0. 005
{1.
930
7 .60

e 25

T 0.01
430.00
0.018
0.420
0.009
8.9

950
8.10

20
< 0.01
494, Q0

NA

1, oso
7.80

0.01
536.00
0.060
0.130
0.015
3.0
862
8.20



Sampling Date: 9-82 10-82 4~-83

——._..._._.._..__..._____.__..____.__——_——-_.——.___.__-__————-————_——.——_—.——_—_—.——_—__-——_.-———

RS2
Flow (gpm) 25 30 20
Acidity as CaCOI mg/l < 0.01 S.00 NA
lkalinity as CaC03 mg/1 318.30 532 NA
Pissolved Iron mg/l 0.045 0.040 NA
Iron as Fe (Total) mg/1 0.056 0.049 0.180
Manganese as Mn (Tot) mg/l 0.010 0.012 0.003
Suspended Solids mg/1 11.0 8.0 61,0
Total Dissolved Solids mg/l P46 10 66
pH Units 8.10 7.80 7.90
Sampling Date: 1-81 2-81 I-81 4-81
e
Flow (gpm) e e e I 3 - . I - — b SR
Acidity as CaCO0OT mg/l <0.1 <0.1 2.0 ) 3.60
Alkalinity as CaCOX mg/l 184,00 168.00 162.00 150.00
Dissolved Iron mg/l 0.420 0.050 0.040 0.030
Iron as Fe (Total) mg/1 0.640 Q.060 0.060 0.070
Manganese as Mn (Tot) mg/l 0.030 0.020 0.020 0.020
Suspended Solids mg/1l S59.0 10.0 8.0 8.0
Total Dissolved Solids mg/1 2,200 2,200 2,100 2,200
pH Units 7.40 8.00 7.70 8.10
Sampling Date: 5-81 6—-81 7-81 8-81
2WE
Flow (gpm) 3 3 S 7
Acidity as CaCOZ mg/1l 5.70 <0.01 10.80 <0.01
Alkalinity as CaCOZ mg/1 124.00 140.00 350.00 210,00
Dissolved Iron mg/l 0.140 0.033 0.150 0.146
Iron as Fe (Total) mg/1 . 0.360 0.073 0.380 0.410
Manganese as Mn (Tot) mg/l 0.030 0.025 0.027 0.020
Suspended Solids mg/1 19.0 13.0 15.0 1.0
Total Dissolved Solids mg/1 2,300 2,400 2,080 2,200
pH Units 8.00 8.10 7.60 7.90
Sampling Date: 9-81 10-81 11-81 12-81
Flow {(gpm) 3 3 3 3
Acidity as CaCO03 mg/1l 2.00 <0.01 <0.,01 <0.01
Alkalinity as CaCO3 mg/1 265.00 198.10 203.30 228.20
Dissolved Iron mg/1l 0.136 0.150 0.130 Q0.150
Iron as Fe (Total) mg/1 0.390 0.380 0.380 Q. 400
Manganese as Mn (Tot) mg/l 0.022 0.028 0.025 0.027
ispended Solids mg/l 24.0 17.0 13.0 7.0
rotal Dissolved Solids mg/l 2,200 2,175 2,200 2,175
pH Units 8.10 7.90 8.10 8.20

NG = NOT AVAILABLE




3 B
GROUND GTER QUALITY DATA_ = GENEVAC\JAL MINE
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Sampling Date: 1-82 2-92 3—-82 4-82
ZWE |
Flow (gpm) 3 3 S 3
Acidity as CaC03 mqg/l 12.00 12.00 { 0.01 2.00
Alkalinity as CaCOX mg/l 204.40 249.20 205.20 232.70
Dissolved Iron mg/l 0.350 0.020 NA NA
Iron as Fe (Total) mg/l 0.363 0.050 0.100 0.100
Manganese as Mn (Tot) mg/l 0.030 0.020 0.020 0.020
Suspended Solids mg/1 23.0 40.0 10.0 7.0
Total Dissolved Solids mg/l 2,375 2,200 3,516 2,232
pH Units 7.30 8.00 7.70 7.80
Sampling Date: S-82 6-82 7-82 8-82
ZWE
Flow (gpm) 3 3 3 4
Acidity as CaCOZ mg/l €<0.01 1.50 4,00 7.00
Alkalinity as CaCO3 mg/l 209,60 219.20 211.70 195.50
Dissclved Iron mg/l 0.030 0.113 0.090 0.090
Iron as Fe (Total) mg/l 0.200 0.180 0.090 0.093
Manganese as Mn (Tot) mg/1l 0.003 0.015 0.015 0.012
Suspended Solids mg/1l 1.0 "17.0 3.0 1.0
Total Dissolved Solids mg/l 3,928 2,400 5,490 2,325
pH Units 8.10 7.70 7.80 8.00
Sampling Date: ?-82 10-82
ZWE
Flow (gpm) 7 3
Acidity as CaCO0O3 mg/l <0.01 <0.01
Alkalinity as CaC03 mg/l 193.70 183.40
Dissolved Iron mg/1 0.090 0.130
Iron as Fe (Total) mg/1l 2 0.100  0.140

" Manganese as Mn (Tot) mg7l —— 0020~ "-0.015
Suspended Solids mg/l 4.0 8.0
Total Dissolved Solids mg/l 2,410 2,300
pH Units 8.20 8.00

Sampling Date:
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Flow (gpm)

Acidity as CaCO03 mg/1l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mgr1l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

NA = NOT AVAILABLE




Flow (gpm)

Acidity as Cal07F mg/1
Alkalinity as CaC0Z mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCOZ mg/1
Alkalinity as CaCOZ mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

FI0.00
0.030
0.050
0.010

13.0
1,200
7.60

7.60
270,00
0.010
0.150
0.010
5.0
1,800
8.00

294,00
0.010
0.020
0.010

11.0
1,810
B.10

“<0.01
322.00
0.035
0.095
0.021
19,0

2,000

8.00

1i0/81

4.0
2946.00
0.020
0.040
0.010
2.0
1,800
7.70

1.80
310.00
0. 009
0.136
0.011
1.0
1,950
8. 20

10.80
290.00
0.030
0.080
0.020
6.0
1,875
8.10

<0.01

298. 00
0.010

0.150
0.019
4.0

2, 000
7 .90

Flow (gpm)

ARcidity as CaCO3 mgrsl
Alkalinity as CaC0Z mg/1
Dissolved Ircm mg/1

Iron as Fe= (Total) mg/1l
Manganese as Mn (Tot) mg/l
Suspended Solids mgrs1

Total Dissolved Solids mg/1l
pH Units

Sampling Date:

lE=; 1E-B

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/1
Dissolved Iron mqg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1l
Suspended Solids mg/l1l

Total Dissolved Solids mg/1l
pH Units

2.00
439,00
0,020
0.136
O.020
14,0
1,900
8.30

“0.01
297.70
0.030
Q.0480
0.010
20.0
1,975
7.80

CO.01
S12.00
0.022
0,180
0.015
10.0
1,900
8. 00

2.00
211,10
Q0.020
0.1920
O.0O10
11.0
1,950
8.00

£0.01
287.10
0.014
0.135
0,014
13,0
1,950
8.10

10,01
T17.90
NA
0. 020
0.010
11.0
2,714
7.90

20,01
317.80
0.011
0.155
Q0,009
1.0
1,875
8.20

S<0.01
325.00
NA

0,040
0.010
6.0
1,430
8.00



GROUND _WATER_GUALITY DATA_--_ GENEVA_COAL_MINE

Sampling Date: 5/82 &/782 7/82 8/82
LER T

Flow (apm) 1 1 b Sump
Acidity as CaCO0Z mg/l 40,01 1.00 <0.01 14.00
Alkalinity as CaCO0Z mg/l 315,00 333,30 317.30 396.70
Dissolved Iron mg/l 0.002 0.011 0.020 0.019
Iron as Fe (Total) mg/l 0,001 0,020 Q.020 0,022
Manganese as Mn (Tot) mg/1 <0001 0.0035 0.008 0. 004
Suspended Solids mg/l 1.0 5.0 4.0 12.0
Total Dissolwved Solids mg/l 2,622 2,000 2,626 2,825
pH Units 8.00 7.90 8.00 7.350
Sampling Date: /82 10/82

1EE

Flow (gpm) Sump Sump

Acidity as CaCOZ mg/1 10.00 S5.00

Alkalinity as CaCO0Z mg/1 405.20 218.00

Dissolved Iron mg/r1 1.240 10.3550

Iron as Fe (Total) mg/l 1.400 13,200

Manganese as Mn (Tot) mg/l 0.105 0.115

Suspended Solids mg/l 5.0 17.0

‘otal Dissolved Sclids mg/l 2,715 2,720

pH Units 7860 7 .80

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mgr1l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/1
Alkalinity as CaCO3 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units



Sampling Date: 1/81 2781 /81 4/81
ZE-R
Flow {(gpm) Sump Sump Sump Sump
Acidity as CaCO3 mg/l 14.0 F0.0 16.0 18.00
Alikalinity as CaCOZ mg/l 482.0Q0 416.00 422,00 408.00
Dissolved Iron mg/l 1.810 0.550 1.650 1.380
Iron as Fe (Total) mgr1 1.820 1.770 1.820 1.47¢
Manganese as Mn (Tot) mg/1 Q0. 060 0.070 0.060 0.080
Suspended Solids mg/1 6.0 7.0 10,0 8.0
Total Dissoclved Solids mg/l 1,850 1,830 1,750 1,730
pH Units 7.20 7.40 7.10 7.70
Sampling Date: 5/81 &6/781 7/81 8/81
2EZE :
Flow (gpm) Sump Sump Sump Sump
Acidity as CaCO0ZF mg/1 : 24.70 .10 14.40 5.19
Alkalinity as CaCO0Z mq/l 398.00 428,00 420,00 398.00
Dissolved Iron mg/l 1.250 0.996 1.2310 1.440
Iron as Fe (Total) mg/l1 1.470 1.510 1.542 1.825
Manganese as Mn (Tot) mg/1 0.050 0.048 0.066 0.060
Suspended Solids mg/l 5.0 20.0 8.0 4.0
Total Dissolved Solids mg/1 1,700 1,800 1,750 1,800
pH Units 7.490 7.30 7.50 7.40
Sampling Date: ?/81 10/81 11/81 12781
ZEzB
Flow {(gpm) Sump Sump Sump Sump
Afcidity as CaCOZ mg/l 12.0 12.0 12.0 16.00
Alkalinity as CaCU0Z mg/l 252,00 448.00 439.00 I4Z.00
Dicssolved Iron mg/l 0.810 1.100 0.965 1.1320
Iromn as Fe {Total) mQ/1 1.320 1.58¢9 1.8530 1.520
Manganese as Mn (Tot) mgr1 0.063 0.055 0.076 0.0446
Suspended Solids mg/l 17.0 10,0 G.0 S57.0
1,750 1,750 1,720 1,700
Total Dissolwved Soclids mg/1 7.90 7.80 7.30 7.60
pH Units
Sampling Date: 1/82 2/82 /82 4/82
ZE-R
Flow {(gpm) Sump Sump Sump Sump
Acidity as CaC0Z mg/l 18.00 18.00 20,01 24 .00
Alikalinity as CaC0OZ mg/1 317.80 S30.00 473,00 332.70
Dissolved Iron mg/l 3.380 0. 020 MNa NA
Iron as Fe (Total) mg/l 3.380 0.300 2.230 2.500
Manganese as Mn (Tot) mg/l 0.080 0.0480 0. 060 0.060
Suspended Solids mg/1 8.0 12.0 14.0 5.0
Total Dissolved Solids mg/l1 1,825 1,850 2,162 1,690

pH Units 7.50 7.50 7.50 7.50




GROUND_WATER

QUALITY_DATA_ -_GENEVA

COAL _MINE

ZE-R

Acidity as CaCOZ mg/l
Alkalinity as CaCOZ mg/1l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Aclidity as CaCO03 mg/l
Alkalinity as CaCO0Z mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mgr1l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Sclids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaC03 mg/l
Alkalinity as CaCO0Z mg/1l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/1l
pH Units

Sump
24.00
F69.20
2.100
2.100
0.050
6.0
2,022

7.60

Sump
11.00
589.20
<220

2770

0.043
5.0
1,800
7.80

Sump
10,00
F82.30
1.450
2,100
0,050
Z.0
1,850
7.40

10/82

Sump
11.00
44,00
1.540
1.680
0.045
10,0
1,710
7.70

Sump
7 . Q0
442,00
1.900
1.930
0.045
2.0
2,086
7 .60

Sump
16.00
435.00
1.800
1.870
0.050
15.0
1,775
7.30




Sampling Date: 1781 2781 3781 4/81
U
“low {(gpm)
Acidity as CaCOz mg/1 38.0 4.0 48.0 37.80
Alkalinity as CaCO3 mg/1 622,00 544,00 580. 00 S84.00
Dissolved Iron mg/l 0,060 O.0Z0 0.040 0.040
Iron as Fe (Total) mg/1 0.120 0.090 0.080 0.0%990
Manganese as Mn (Tot) mg/1 0.010 Q.010 Q.020 0.010
Suspended Solids mg/1 5.0 10.0 15.0 10.0
Total Dissolved Solids mg/1 2,200 2,100 2,100 2,150
pH Umits 7.00 7.60 7.00 7.40
Sampling Date: S/81 6/81 7/81 8/81
SLN=F
Flow {(gpm) ' = 3
Acidity as CaCO3I mg/l S7.00 40.80 F.20 S50.17
Alkalinity as CaCO= mg/1 T82.00 20,00 530,00 &18.00
Dissolved Iron mg/1 0.090 0.050 0.110 0.1Z0
Iron as Fe (Tatal) mg/1l 0.140 0.110 0. 160 0.188
Manganese as Mn (Tot) mg /1 0.030 0. Q09 0.031 0.027
Suspended Solids mg/1l 16.0 6.0 8.0 7.0
Total Dissolwved Solids mg/1 2,100 2,300 2,400 2,430
pH Units 7.30 7«20 7 .40 7.20
ampling Date: ?/81 10/81 11/81 12781
ZLN=E
Flow (gpm) 3 3 = =
Acidity as CaCco= mg/1 32.00 48.00 28.00 I8.00
Alkalinity as CaCOz mg /1 S26.00 620,00 TI2.00 140,00
Dissolved Irom mg/l O.133 0.095 0,095 0.110
Iron as Fe (Total) mg/1 Q0.200 0.150 O.188 CG. 165
Manganese as Mn (Tot) mg/1 0.0Z0 0.027 G.014 0.03%1
Suspended Solids mg/l 12.0 11.00 .0 8.0
Total Dissclved Sclids mg/1l 24330 2,275 2,300 2,280
pH Units 7 .50 7 .30 7.30 730
Sampling Date: 1/82 2/82 /82 4/82
LNz
Flow {(gpm’ 3 3 z 3
Acidity as CaCOZ mg/l 38.0¢ 46.00 14.00 58.00
Alkalinity as CacCO3 mg/1 319.40 3I0.90 870,00 I41.20
Dissolved Iron mg/1 1.290 0.300 NA NA
Iron as Fe (Total) mg/1 1.320 0,255 0.3200 0.140
Manganese as Mn (Tot) mg/1 0.040 0.0Z0 0.0Z0 0.025
Suspended Solids mg/1 11.0 8.0 22,0 I.0
Total Dissolved Solids mg/1 2,350 2,400 3,640 2,428
''Units 7.20 7.20 7.20 7.20




GROUND _WATER

QUALITY DQTQ —_GENEVA_ COAL_MINE

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCO0Z mg/l
Dissolved Iron mg/l

Iron as Fe

{Total) mg/1
Manganese as Mn

(Tot) mg/1

Suspended Solids mg/l
Total Dissolved Sclids mg/l

pH Units

Sampling Date:

1,210.00
0. 020

0. 050
0.010
1.0
3,586
7.00

3 000
S52. 00
0.040
0.100
0.015
11.0
2, 600
7.10

T6. 00
408, 00
0.0%90
0,090
0.015

30.0
3,542

« 20

Ea ]
7&6.00
799.0Q0
0.110
0.120
0.014
16.0

no s
o sl aLd

7.10

Flow—(gpm)

fAfcidity as CaCOZ mg/l
Alkalinity as CaC03 mg/l
Dissolved Iron mg/l

Iron as Fe

(Total) mg/1
Manganese as Mn

{Tot) mg/1

Suspended Solids mg/1
Total Discsolved Solids mg/l

pH Units

Sampling Date:

27.00
789.20
0.080
0.110
0.019
1.0
2,710
7.10

I5.00
844,00
0.133
0.140
0.013
29.0
2,620
7.30

i st S e o Tt s <4l v e it e S e ok T S . ot i et oS el Sl e At S e T —— o T {onin {— — —» SV} o " S ) s et Vel D vl R i i S o O s ot o T T D i s e S e e

Flow (gpm)

Acidity as CaCO03 mg/l
AFlikalinity as CaCOZ mg/l
Dissolved Iron mg/l1

Iron as Fe

(Total) mg/l
Manganese as Mn

(Tot) mg/1

Suspended Solids mgr1
Total Dissolved Solids mg/l

pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaCO2 mg/l
Dissolved Iron mg/l

Iron as Fe

Marnganese as Mn

(Total) mg/l

(Tot) mg/1

Suspended Solids mg/1
Total Dissolved Solids mg/l

pH Units



jampling Date: 1/81
Main_Slope

Flow (gpm) Sump
Acidity as CaCOZ mg/l 8.0
Alkalinity as CaCOZ mg/l 442,00
Dissolved Iron mg/l 1.930
Iron as Fe (Total) mg/l 1.930
Manganese as Mn (Tot) mg/l 0.110
Suspended Sclids mg/l 14,0
Tatal Dissolved Solids mg/l 2,200
pH Units <20
Sampling Date: S/81
Main_Slope

Flow (gpm) Sump
Acidity as CaCOZ mg/l .80

Alkalinity as CaCOZ mg/l
Digssolved Iron mg/l

270.00
1.100

Iron as Fe (Tatal) mg/l 1.580
Manganese as Mn (Tot) mg/1 0.020
Suspended Solids mg/1 44.0
fotal Dissolved Sclids mg/l 1,700
H Units g8.10
S5ampling Date: /81

Main_Slope

Flow {(gpm) Sump

RFoclidity as CaCOZ mgrl 10.00
Alkalinity as CaCOZ mg/l 214,00
Dissoclved Irom ma/l 0.470
Iron as Fe (Total) mg/l 1.410
Mangamese as Mn (Tot) mg/l 0.039
Suspended Solids mg/l 35.0
Total Dissolved Solids mg/l 2,150
pH Units 8. 00
Sampling Date: 1782

Main_Slope

Flow (gpm) Sump

Acidity as CaCOZ mg/l 20,00
Alkalinity as CaCOZX mg/1l 332,30
Dissolved Iron mg/l 0.020
Iron as Fe (Total) mg/l 2.3890
langanese as Mn (Tot) mg/1 0. 100
Suspended Sclids mg/l 10.0
Total Dissolved Solids mg/l 2,175
pH Units 7.40

2781 3/81 4/81
Sump Sump Sump
10.0 18.0 16.20
404,00 398.00 376.00
2.150 2.120 1.850
2.130 2.130 1.960
0. 100 0. 100 0.090
?.0 16.0 10.0
2,050 2,000 2,000
7.60 720 7 .60
6/81 7781 8/81
Sump Sump Sump
8.50 .20 6.92
406.00 S0, 00 360.00
1.600 1.170 1.350
2,200 1.650 1.770
0.083 0.025 0.035
4.0 10,0 b0
24,150 2,100 24200
7 .60 7.80 7 .60
10/81 11/81 12781
Sump Sump Sump
18.00 14.00 12.00
407 .00 287.00 377 .00
1.060 1.160 1.130
1.850 1.650 1.665
Q.031 0,025 0.019
2.0 14.0 15.0
2,125 2,100 2,030
7.30 8.05 7.70
2782 3/82 4,782
Sump Sump Sump
20.00 2.00 18.00
T20.70 SQ0. 00 F18.10
1.900 NA NA
1.950 1.750 1.690
0. 100 O.100 O, 090
18.0 12.0 8.0
2,200 2,770 2,640
7.50 7.50 7.50



GROUND_WATER_GUALITY DATA_ ~_ GENEVA_COAL_MINE

Sampling Date: 5/82 &/82 7/82 8/82
Main_Slope

Flow {(gpm) : Sump Sump Sump Sump
Acidity as CaCO3 mg/1 20,00 10,00 40,01 15.00
Alkalinity as CaCO03 mg/l 301.30 3,567.00 230.10 241.20
Dissolved Iron mg/l 2,000 0.985 0.310 0.260
Iron as Fe (Tatal) mg/l 2.200 2.250 Q0.340 0.450
Manganese as Mn (Tot) mg/l1 0.070 0.093 0. 030 0.038
Suspended Sclids mg/l 18.0 24.0 5.0 7.0
Total Dissolved Solids mg/l 2,584 2,225 2,016 2,020
pH Units 7.50 7.40 g8.10 7.60
Sampling Date: /82 io/82

Main_Slope

Flow (gpm) Sump Sump

Acidity as CaCOZ mg/l1 £0.01 ?.00

Alkalinity as CaCO03Z mg/l 185.10 287.30

DPissolved Iron mg/l 1.650 1.580

Iron as Fe (Total) mg/l 1.800 1.870

Manganese as Mn (Tot) mg/l 0.045 0.095

Suspended Solids mg/l 5.0 20,0

Total Dissclved Solids mg/l 1.795 2,090

pH Units 8.20 7 .60

Sampling Date:

Flaow {(gpm?}

Acidity as CaC03 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/1l

Iron as Fe (Tetal) mg/l
Manganese as Mn (Tot) mg/1l
Suspended Soclids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Soclids mg/l

Total Dissolved Solids mg/l
pH Units




GROUND _WATER_QUALITY DATA_—_GENEVA_COAL _MINE

£0.1
T48.00
O, 020
0. 020
0.010
4.0
1,600
8. 20

4.0
336,00
Q.010
O.020
0.010

5.0
1,975
7.80

« 20
328.00
0. 030
0.060
0.020
7.0
1,875
8.00

20.01
342,00
0.03Z5
0.077
0,019
?.0
1,800
8.10

10/81

20
£0.01
T50.00
0.027
0.095
o.011
4.0
1,750
8. 40

20
<0.01
326.00
0.0%8
0.099
0,015
3.0
1,750
7 .90

20
12,00
218.80
0. 045
0.089
0.011
25.0
2,350

7 .60

0.0480
Q.075
0.014

22.0
2,350

7.80

24
16.00
241.90
0.035
0.088
0.012
146.0

2,200

prgrasta ® L

8.00

Sampling Date: 1781
Ll N-M

Flow (gpm)

Acidity as CaCO03 mg/l 0.1
Alkalinity as CaCOZ mg/l z84.00
Dissolved Iron mg/l Q.020
Iron as Fe (Total) mg/l 0.030
Manganese as Mn (Tot) mg/1 Q.010
Suspended Solids mg/l S.0
Total Dissolved Solids mg/l 1,650
pH Units 7.350
Sampling Date: S/81
12 N-M

Flow (gpm)

Acidity as CaCO3I mg/l 5.70
Alkalinity as CaCOZ mg/l . 318.00
Dissolved Iron mg/l 0.030
Iron as Fe (Total) mg/1 ©0.080
Manganese as Mn (Tot) mg/l 0.010
Suspended Solids mg/l 8.0
[otal Dissclved Solids mg/1 1,700
pH Units 8.10
Sampling Date: /81
12N=M

Flow (gpm} 20
Acidity as CalO3 mg/l 6.00
Alkalinity as CalOZ mg/l 212.60
Dissolved Iron mg/l1 0080
Iron as Fe (Total) mg/l 0.080
Manganese as Mn (Tot) mg/l 0.012
Suspended Solids mg/1l 41.90
Total Dissolved Soelids mg/l 2,450
pH Units 7.90
Sampling Date: 1/82
12N=M

Flow (gpm) 24
Apecidity as CaCOZ mg/l 12.00
Alkalinity as CaCdZ mg/l 26%9.80
Dissolved Iron mg/l 0,530
Iron as Fe (Total) mg/1 0.680
Manganese as Mn (Tot) mg/l 0.110
Suspended Scolids mg/l 12.0
Total Dissolved Solids mg/l 2,125

pH Units 7.70

20
8. 00
290.70
Q. 330
0. 450
0.090
20.0
2, 000
8.00

20
L 5 I O1
295.20
NA
Q0.610
0.160
21.0
3,096
7.70

20
12,00
250.40
NA
Q.720
0.120
18.0
2,186
7.80



GROUND_WATER
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Flow {(gpm}

Acidity as CaCO0Z mg/l
Alkalinity as CaCO3 mg/l
Dissplved Irocn mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended. Solids mg/1

Total Dissolved Solids mg/1l

pH Units :

Sampling Date:

20
<0.01
204, 40
0. 350
0. 350
0. 060
1.0
2,398

<0.01
294.90
0.183
Q0.350
0.050
11.0

[ 8 - 00 o s ——

20
<001
292.20
0.280
0.280
0,060
6.0
2,736

RIS § 1 § S

20
3.00
288.10
0.250
0.260
0.061
6.0
2,050

- ,..‘8 i 10 s

Flow (gpm)

Acidity as CalCOZ mg/1
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

‘otal Dissolved Solids mg/1
pH Units

Sampling Date:

20
0,01
00,30
0.180
0. 200
0.045
4.0
2,090
8.20

20
<0.01
290.00
0. 185
0.220
0.045
24.0
2,005

8.00

Flow (gpm)

Acidity as CaCO3 mg/l

. Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/1
Alkalinity as CaC03 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units




GROUND WATER QUALITY_DATA_—_GENEVA_COAL _MINE

Sampling Date: 8/82 &/782 7/82 8/82
2 _Dip -

Flow <{gpm) Sump Sump Sump Sump
Acidity as CaC0Z mg/1 <0.01 4.00 4.00 8.00
Alkalinity as CaCOZ mg/1 313.70 331.90 3351.30 288.00
Dissolved Iron mg/l 0.200 0.130 0. 090 0.098
Iron as Fe (Total) mg/1l 0.200 0.260 0.100 0.110
Manganese as Mn (Tot) mg/l 0.010 0.015 0.008 0.010
Suspended Solids mg/l 4.0 19.0 <1.0 5.0
Total Dissolved Solids mg/l 1,448 1,575 1,826 1,450
pH Units 8.00 7.70 7.80 7.90
Sampling Date: 9/82

2Dip

Flow {(gpm) Sump

Acidity as CaCO0Z mg’/l €<0.,01

Alkalinity as CaCOZ mg/l 410.10

Dissolved Iron mg/l 0.050

Iron as Fe (Total) mg/l 0.0850

Manganese as Mn (Tot) mg/l 0.010

Suspended Solids mg/1 1.0

Total Dissolved Solids mg/1 1,510

pH Units 8.20

Sampling Date:

Flow (gpm}

Acidity as CaCO3 mg/l
Alkalinity as CaCO0OZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Selids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCOJ3 mg/l
Alkalinity as CaC03 mg/l
Dissolved Iron mg/1

Iran as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1l
pH Units




GROUND WATER_QUALITY MONITORING

8/8/80

/24780
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CA-1
Sample Date: ?/13/78
Aluminum, Al mg/l 0.47
Ammonia, NHI mg/l NA
Arsenic, As mg/l Z0.001
Antimony as Sb mg/1 #0.001
"Barium, Ba mg/1 T 0.010
Beryllium as EBe mg/l 0.018
Bicarbonate, HNOZ mg/l NA&
Boron, B mg/1 0.230
Cadmium, Cd mg/1 “0.001
Calcium,Ca mg/1 92.8
Carbonate. COZ mg/l 0,01
Chloride, Cl mg/1 26.0
Chromium, Cr mg/1 0,001
Cobalt as Lo mg/1 0.025
Copper, Cu mg/1 0.007
Flouride, F mg/1 0.29
Flow gpm NA
Germanium as Ge mg/1 <0.001
Hardness, CaC03 mg/1 NA
Iron, Fe (total) mg/l 0.114
Lead, Fb mg/l1l 0.004
Magnesium, Mg mg/1 S4.72
Manganese, Mn mg/1 0.077
Mercury, Hg mg/l =0, 0005
Mol ybdenum, Mo mg/l Q.09
Nickel, Ni mg/1 © 0,001
Nitrate, NOZI-N mg/l O.11
Nitrite, NO2-N mg/l “0.01
Fhosphate, F0O4 mg/l 0.014
Fotassium, K mg/1l NA
Selenium, Se mg/l < 0.001
Silver as As mg/l #0.001
Sodium, Na mg/l 159.4
Sulfate, S04 mg/1 6£90.0
Sulfide, 5 mg/l NA
Suspended Solids mg/l 6.0

Total Dissolved Solids mg/1 1,250
Total Kjeldahl Nitrogen mg/1<0.01

Vanadium as V mg/l 0.17
Zinc, In mg/1 0.015
pH Units NA

NA - pMNot Available

£0.001
NA

L0O.001

<0.001

Q0.020

0.001
NA
0,140
<0,001
280.00
<0.01
18.0
L0O.001
0.045
0.003
0.25
0.001
NA
20.000
0,001
2.40
0.088
20,0002
S0.001
Q.044%
T0.01
C0.01
O.040
NA
0.002
0. 001
137.00
680
NA&
1.0
1,200
Q.20
0,001
0.194
NA

L0010
Q.15
<0001
Q. 100
0.010
40,001
329.40
0,060
“0.001
116.80
<0O.01
22.0
<O.001
0.026
0,010
0.25

4
“0.001
626
21.800

0.050

0. 0002

L0.001
0,023
0.04
Q.01
0,002
4,70
COL001
0. 001
135.00
&358
<0.01
S58.0
1,199
0.30
<O.001
0.010
NA

NA
NA
NA
NA

. ..‘..._,___.‘NA...~ -
NA
NA
NA -
NA
NA
NA
NA
NA
NA
NA
NA
4
NA
NA

14.200
NA
NA
0.100
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
36.0
1,200
NA
NA
NA
7.10




GROUND _WATER_GQUALITY MONITORING

- e e s ey e S s W S — — U (it i — St S S S e o S oot

RS-1
Sample Date: ?/18/78 R/26/68 8/8/80 ?/24/8
Aluminum, Al mg/l 0.06
Ammonia, NH3 mg/l NA
Arsenic, As mg/l <0.001
Antimony as Sb mg/1 0. 001
Barium, Ba mg/1l T T QL Q30T e T e S ——
Beryllium as Be mg/l 0.014
Bicarbonate, HNO3I mg/1 NA
Boron, B mg/l Q.080
Cadmium, Cd mg/1 “<0.001
Calcium,Ca mg/1 49.6
Carbonate, COZ mg/l “ 0.0
Chloride, Cl mg/1l 18.0
Chromium, Cr mg/1 <0.001
Cobalt as Co mg/1 0.011
Copper, Cu mg/l1l 0.002
Flouride, F mg/1 0.21
Flow gpm NA No Flow No Flow No Flow
Germanium as Ge mg/1 4 0.001 '
Hardness, CaCO0Z mg/l NA
Iron, Fe (total) mg/l 0.105
Lead, Fb mg/1 “0.001
Magnesium, Mg mg/1l bb. 24
Manganese, Mn mg/l 0.013
Mercury, Hg mg/l £0. 0002
Molybdenum, Mo mg/l 0.015
Nickel, Ni mg/1 <0.001
Nitrate, NOZI-N mg/l 0.34
Nitrite, NOZ-N mg/1 £20.,01
Fhosphate, F0O4 mg/l 0.012
Fotassium, K mg/l NA
Selenium, Se mg/1 “0.001
Silver as As mg/1 {0,001
Sodium, Na mg’/1 33.9
Sulfate, S04 mg/l 296.0
Sulfide, S mg/1 NA
Suspended Solids mg/1 8.0

Total Dissolved Solids mg/l P74
Total kKjeldahl Nitrogen mg/1<0.01

Yanadium as V mg/l1 0.019
Zinc, Zn mg/l 0.019
pH Units NA

NA - Not Available



GRQUND

Sample Date:

WATER _QUALITY MONITORING

@/13/778

/16779

g8/8/80

Q/24/80

Aluminum, Al mg/l
Ammonia, NHI mg/l
Arsenic, As mg/l

Antimony as Sb mg/1
Barium, Ba mg/l
Beryllium as EBe mg/l
Bicarbonate, HNOZ mg/1
Boron, B mg/1
Cadmium, Cd mg/1
Calcium,Ca mg/1
Carbonate, CO3 mg/l
Chloride, Cl mg/1
Chromium, Cr mg/1
Caobalt as Co mg/l

Copper, Cu mg-l
Flouride, F mg/l
Flow gpm

Germanium as Ge mg/l
Hardness, CaC03 mg/l
Iron, Fe (total) mg/1
Lead, Fb mg/1
Magnesium, Mg mg/1
Manganese, Mn mg/1
Mercury, Hg mg/l

Mol ybdenum, Mo mg/1
Nickel, Ni mg/1
Nitrate, MNOZ-N mg/1
Nitrite, NO2-MN mg/l
Fhosphate, FU4 mg/1
Fotassium, K mg/1
Selenium, Se mg/l
Silver as As mg/1
Sodium, Na mg/l
Sulfate, 504 mgr1
Sulfide, S mg/1
Suspended Solids mg/l1

Total Dissolved Solids mg/l1l

Total
Vanadium
Zinc, In
pH Units

as V mg/1
mg/1

NA - Not Available

0.31
NA
£0. 001
£0.001

0.210-

Q.020
NA
0.315
L0001
42.4
$0.01
22.0
0,001
0.003
0.004
.24
NA
SO,.001
NA
0.018
0.003
72.0
0.016
w0, 002
O.16
<£Q.001
0.04
20,01
0.055
NA
0. 001
< 0.001
140.9
S00.0
NA
2.0
20

o~

jeldabl Nitrogen mg/1<0.01

0.25
0.018
N&

0.010
NA
TO.001
0,001

0,050~ -

SO, 001
NA
0.190
0,001
148.00
<0.01
22.0
L. 001
Q.004
0.006
0.19

q

<0, 002
N&

S 0O.001

40,001

16.80

0.012

-,

w0032

L0.001
QL.001
0.45
0.0
QL0860

NA
Q.004
0.001
170.00
Z30

NA
1.0
00
0.10
0,001
0.017

NA

0.310
£0.01
<0.001
Q. 0860
QL0030
SO, 001
534.326
0.090
<0.001
S2.00
. 20
20,0
<O.001
<0.001
Q020
0.18
0
20001
45650
0.310
L0.001
72.20
0.010

7>

£0. 0002

0. 001
S0, 001
S0.01
0,01
O0.010
1.57
TOL001
L0.001
171.00
220
10,01
10.0
92S

0.22

<0.001
0.020
NA

NA
NA
NA
Z0
NA
NA
0.080
NA&
NA
0.010
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
14.0
1,000
NA
NA
NA
7.70



GROUND WATER_GUALITY_ DATA

—_GENEVA_COAL _MINE
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Sampling Date: 1781
YEZ
low (gpm) 1
Acidity as CaCO03 mg/l <0.1
Alkalinity as CaCO3 mg/1 330.00
Dissolved Iron mg/l 0. 030
Iron as Fe (Total) mg/l 0.050
Manganese as Mn (Tot) mg/1 0.010
Suspended Solids mg/l 13.0
Total Dissolved Solidg mg/1 1,900
pH Units N\ 7.60
\
Sampling Date: \\ S/81
1E2 B
Flow (gpm)

Acidity as Ca
Alkalinity as
Dissolved Iro
Iron as Fe (T
Manganese as

Suspended Sol
Total Dissolv
pH Units

jampling Date:

1E-E

Flow {(gpm) 1
Acidity as CaCO2 mg/l . 00
Alkalinity as CaC0Z mg-/1 00
Dissolved Iron mg/l1 Vo 020
Iron as Fe (Total) mg/l 0.156
Manganese as Mn (Tot) mg/1 0.020
Suspended Soclids mg/1 14,0
Total Dissolved Solids mg/l 1,900
pH Units 8.30
Sampling Date: 1782

1E-B

Flow (gpm) i
Acidity as CaCO3 mg/1l <0.01
Alkalinity as CaCO0Z mg/l 297.70
Dissolved Iron mg/l 0.030
Iron as Fe (Total) mg/1 0.060
Manganese as Mn (Tot) mg/l 0.010
Suspended Solids mg/1 20.0
Total Dissolved SoYids mg/l 1,973
oH Units 7.80

i/

2/81 3/81
1 1
€0.1 4.0
294.00 296.00
0.010 0.020
Q.020 Q.040
0.010 0.010
11.0 9.0
1,810
8.10
8/81 7/

T0.01
287.10
0.014
0.185
0.014

13.0
1,950

8.10

1 i
2.00 “<0.01
211.10 F17.90
Q.020 NA
0.190 Q.020
0.010 0.010
11.0 11.0
1,950 2,714
8.00 7.90

0.030
0.080
0.020
6.0
1,875
8.10

<0.01
298.00
0.010
0.1S90
0.019
4.0
2,000
7.90

“0.01
317.80
0.011
0.155
0.009
1.0
1,875
8.20

£0.01
225.00
NA
Q0.040
0.010
6.0
1,430
8.00



GROUND WATER_GQUALITY DATA_-—-_GENEVA COAL MINE

Sampling Date: 1/81 2/81 /81 4/81
2 =% 2 P

low (gpm) 1 1 1 ;1
Acidity as CaCO03 mg/1 <0.1 <0.1 4,0 10.80
Alkalinity as CaCO3 mg/l I30.00 294,00 296.0Q0 290.00
Dissolved Iron mg/l 0.0Z0 0.010 0.020 0.030
Iron as Fe (Total) mg/l Q.050 0.020 0.040 / 0.080
Manganese as Mn (Tot) mg/l 0.010 0.010 0.010 // 0.020
Suspended Solids mg/l 17.0 11.0 9.0/ 6.0
Total Dissolved Sollds mg/1 1,900 1,810 1,809 1,875
pH Units 7 .60 8.10 7:70 8.10

\ /
Sampling Date: N 5/81 8/81 7/41 8/81
________ ——ie - --___z{____--_________
1E2 \ /
Flow (gpm) 1 1 1
Acidity as CaCO0Z mg/l 7.60 1.80 <0.01
Alkalinity as CaCO0Z mg/l \ 270.00 310.00 298.00
Dissolved Iron mg/l \\ 0.010 0.009 0.010
Iron as Fe (Total) mg/l 0.150 0.136 0.150
Manganese as Mn (Tot) mg/l 0.010 0.011 0.019
Suspended Solids mg/1 5.0 : 1.0 4.0 A
Total Dissolved Soclids mg/l + 800 7.UUU 1,950 2,000 '$P
pH Units . 00 /78 00 8.20 7.90 &y
W

jampling Date: 9781 10/81 11/81 12/81

1E-E
Flow (gpm) 1 i 1 i
Acidity as CaC0Z mg/l .00 L0001 T0.01 20.01
Alkalinity as CaCO0Z mg/l 4793 ., 00 I 2.00 287.10 Z17.80
Dissolved Iron mg/1 5?020 0.014 0.0114
Iron as Fe (Total) mg/l /0.156 . 185 0.135
Manganese as Mn (Tot) mg/l /o 0.020 0.014 0.009
Suspended Solids mg/l /14,0 13.0 1.0
Total Dissolved Solids mg/l / 1,300 1,950 1,875
pH Units / 8.50 8.10 .20
I/ \\
;;l/ . \*\
Sampling Date: /’ 1/82 2782 \9/82 4/82
/ 5
"—"'""“""""“"""""‘—"_"'7" ————————————————————————— ST T T T
lE-B ' / e
Flow (gpm) / 1 1 1 1
Acidity as CaCOZ mg/l “0.01 2.00 <001 £0.01
Alkalinity as CaC0O= m?Vl 297.70 311,10 217.90 325.00
Dissolved Iron mg/l1l 0.03Z0 0,020 NA NA
Iron as Fe (Tatal) %&l 0.060 0.190 0.0Z0 0.040
Manganese as Mn (Tot) mg/l 0.010 0.010 0.010 0.010
Suspended Solids mg/1 20.0 11.0 11.0 6.0
Total Dissolved Solids mg/l 1,975 1,250 2,714 1,420

oH Units / 7.80 8.00 7.90 8.00



GROUND_WATER_QUALITY _DATA_-_GEMEVA_COAL_MINE

ampling Date: S5/82 6/82 7/82 g8/82

e T

Flow (gpm) 1 1 1 Sump

Acidity as CaCO03 mg/l “0.01 1.00 <0.01 14.00

Alkalinity as CaCO3 mg/l 315.900 335.50 F17.30 356.70

Dissolved Iron mg/l 0,002 0.011 - 0.020 0.019

Iron as Fe (Total) mg/l XQ.001 0,020, 0.020 0.022

Manganese as Mn (Tot) mg/l £0.001 0.095 0.008 0.00646

Suspended S5olids mg/1 1.0 5.0 4.0 12.0

Total Dissolved Solids mg/l 2,622 24 000 2,626 2,823

pH Units 8.00 s 7.90 8.00 7.30
/'///

Sampling Date: ?/82 7 10/82

LEE 7

Flow (gpm) Sump Sump

Acidity as CaCO3 mg/l 1D.00 . 5.00

Alkalinity as CaCOZ mg/1 465.20 218.00

Dissolved Iron mg/l . 240 10.3550

Iron as Fe (Total) mg/l . 1.400 13,200

Manganese as Mn (Tot) mg/l 0.108 0.115

Suspended Solids mg/1l S.0 17.0

Total Dissolved Solids mg/1 2,715 2,720

“H Units ’ 7. 60 7.80

Sampling Date:

Flow (gpm)

Acidity as CaCOI mg/1
Alkalinity as CaCO03I mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3I mg/l
Alkalinity as CaCO03 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissalved Solids mg/1l
pH Units



GROUND _WATER _GQUALITY DATA_—_ GENEVA_COAL_ MINE
Sampling Date: 1/81 2/81 /81 4/81
7L B
Flow (gpm) Sump Sump Sump Sump,
Acidity as CalOZ mg/l 14.0 30.0 16.0 18.00
Alkalinity as CaCO3 mg/l ,«y482.00 416.00 422,00 408 00
Dissolved Iron mg/l 'V 1.810 0.550 1.650 L350
Iron as Fe (Total) mg/1 1Y 1.770 1.820 A.470
Manganese as Mn (Tot) mg/1 J’ 0.070 0.060 , 0.050
Suspended Solids mg/l 7.0 10.0 / 8.0
Total Dissolved Soclids mg/k\w 1,830 1,750 // 1,780
pH Units \ 7 .40 7.10 7.70
/ / ’
/
Sampling Dates: 6/81 7/;4 8/81
=E-B 4
Flow (gpm) Sump \ Sump /éump Sump
Acidity as CaCOZ mg/l 24.70 S.10 / 14.40 5.19
Alkalinity as CalOZ mg/1 398.00 4€8. 00 /420,00 398. 00
Dissolved Iron mg/1 1.250 996/ 1.310 1.440
Iron as Fe (Total) mg/l 1.470 1 1.542 1.825
Manganese as Mn (Tot) mg/1 0. 050 « 0.066 0.060
Suspended Solids mg/l1 5.0 2 8.0 4.0
Total Dissclved Solide mg/l 1,700 i, 1,730 1,800
pH Units 7.40 7.60 7.40
Sampling Date: 9/81 10/81 1r1/81 12/81
2B e N L
Flow (gpm) Sump Sump Sump Sump
Acidity as CaCO3 mg/l 12.0 12,0 12.0 16.00
Alkalinity as CaCO3F mg/l 252.00 448. 00 499.00 343,00
Dissolved Iron mg/l 1.100 0.965 1.130
Iron as Fe (Total) mg/1l 1.588 1.520
Manganese as Mn (Tot) mg/l 0.055 0.046
Suspended Solids mg/1 10.0 57.0
1,750 1,700
Total Dissolved Solids mg/l 7.80 7.50 7.60
pH Units
Sampling Date: 1/82 2/82 3/82 \ 4/82
Z.E-':B—.-—-——--—--—--—-.-——-——-———————.—-.—.—/——-..—-.—.—————-—-.-.—_——————————————-:r ——————
Flow (gpm} Sump Sump Sump . Sump
Acidity as CaCO? mg/l / 18.00 18.00 “0.01 ‘24,00
Alkalinity as CaCOZ mg/l / 317.80 350.00 479.00 I32.70
Dissolved Iron mg/l / I.Z380 0.0Q20 NA NA
Iron as Fe (Total) mg/l / 2.380 Q..500 2.250 2.500
Manganese as Mn (Tot) mg/1 / 0.080 0.040 0.060 0.060
Suspended Solids mg/l / 8.0 12.0 14,0 S.0
Total Dissolved Solids mg71 1,829 1,850 2,162 1,690
pH Units / 7.50 7.50 7.30 7.30




ZE-B

Flow (gpm)

Acidity as CaCO0Z mg/l 24,00
Alkalinity as CaCOZ mg/l1 369.20
Dissolved Iron mg/l 2.100
Iron as Fe (Total) mg/l 2.100
Manganese as Mn (Tot) mg/l 0.050
Suspended Solids mg/1 6.0
Total Dissolved Solids mg/1 2. 022
pH Units « 60

Sampling Date:

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaCOZ mg/l
Dissolved Ircn mg/l

[ron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date: /

Acidity as CaCO3 mg/1 /
Alkalinity as CaCO03 mg/1l !
Dissolved Iron mg/l (
Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

(gpm)

Acidity as CaC03 mg/l1
Alkalinity as CaCO03Z mg/l
Dissolved Iron mg/l

- Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

/ 8/82

Sump

10.00 ale) 16.00
382.320 42.00 435.00
1.4350 1.900 1.800
2,100 1.930 1.870
0.045 0.030
2.0 15.0
2,086 1,775

7 .40

7. 5(:)



OROUND WATER GQUALITY DATA - GENEVA_COALL MINE

Sampling Date: 2-81 3-81 4-81 5-81
RS2 ;:fd T 7
“low (gpm) NA NA NA / 20
cidity as CaCO03 mg/1 <o.t < 0.1 2.50 4,00
Alkalinity as CaCO03 mavyl L/V S500.00 434,00 418.00 // 450,00
Dissolved Iraon mg/l I 0.032 0.060 NA / - 0.390
Iron as Fe (Total) mg/1 g 0.040 0.190 0.16¢ 0.440
Manganese as Mn (Tot) mg/ < 0.001 0.050 0.0L0 0.050
Suspended Solids mg/l NA NA 'NA 9.0
Total Dissolved Solids mg/l QOO 200 » Q00 00
pH Units 8.10 7.80 / 8.00 8.20
/

Sampling Date: 6-81 7-81 8-81 ?-81
Flow (gpm) _ 24 . 25
Acidity as CaCO3 mg/1 4,00 ~ < 0.01
Alkalinity as CaCO3F mg/1 416.00 430,00
Dissolved Iron mg/l <0.001 0.018
Iron as Fe (Total) mg/l Q. 0.070 Q.420
Manganese as Mn (Tot) mg/1 0.0 0.010 0.010 0.009
Suspended Solids mg/1 14.0 S.0 8.0
Total Dissolved Solids mg/l 200 50 F00 250
pH Units 7.80 8.10 8.10
Sampling Date: 12-81 4-82
Flow (gpm) 30 24 20
Acidity as CaCO03 mg/l £0.01 < 0.01 < 0.01 < 0.01
Alkalinity as CaCO3 mg/l 79.00 486.00 z88. 00 494,00
Dissolved Iron mg/l 0.020 NA 0.015 NA
Iron as Fe (Total) mg/1 0.450 0.465 . <0.001
Manganese as Mn (Tot) mg/1 / 0.015 0.025 0.010
Suspended Solids mg/1 / 6.1 NA 23 7.0
Total Dissolved Solids mg/ll/ F50 00 FOC 1,050
pH Units / 8.30 8.10 8.30 7.80

/

/
Sampling Date: / 5-82 6-82 7-82 82
RS2
Flow {(gpm) 30 30 25 30
Acidity as CaCD3 mg/ 6.00 18.00 5.00 40.01
Alkalinity as CaCO0OZ/mg/1l S520.20 411.00 500.00 S$36.00
Dissolved Iron mg/ NA 0.010 0.030 0.060
Iron as Fe (Total) mg/1l 0.060 0.010 0.030 0.150
Manganese as Mn (Tot) mg/l1 0.003 0.002 0.005 0.0135
Suspended Solids mg/1 7.0 11.0 1.0 5.0
Total Dissolved Solids mg/l 886 00 250 B62
pH Units 7.80 7.60 7 .60 8.20

NA = NOT AVAILAELE




GROUNDWATER GQUALITY DATA_-—_ GENEVA_COAL MINE

Flow (gpm)

icidity as CaCO03 mg/l
Alkalinity as CaC0O3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total)\mg/l
Manganese as Mn (To{) mg/l
Suspended Solids mg
Total Dissolved Soli
pH Units

mg/1

Sampling Date: A\

Flow (gpm)

Acidity as CaCO0OZ mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l
Iron as Fe (Total)
Manganese as Mn

mg/1

(Tot) mg/1 _AJ
Suspended Solids mg/l1
1

Total Dissolved Solids mg/
pH Units

Sampling Date: N

2WE

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCOZ mg/1
Dissolved Iron mg/l1

Iron as Fe (Total) mgr1
Manganese as Mn {(Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

25

£ 0.01
318.30
0.045
0.056
0.010
11.0
464
8.10

<0.1
184.00
0.420
0.4640
0.030
59.0
2y 200
40

ZWHE

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/k
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1/
Total Dissolved Solids. mg/l
pH Units

NMA = NOT AVAILAELE

2.00
265.00
0.136
0.390
0.022
24.0
2,200
8.10

10-82 4-83
30 20
5.00 NA .
552 NA
0.040 NA
0.049 0.180
0.012 0.003
8.0 &61.0
P10 966,
7.80 7.90
2-81 <81 4-81
3 3 3
<0.1 2.0 3.60
168.00 162.00 150.00
0.0S5Q 0.040 0.030
0.0 0.060 0.070
ongg 0.020 0.020
.0 8.0 8.0
2, 200 2,100 2, 200
8. 00 7.70 8.10
7-81 8-81
3 5 7
10.80 £0.01
140.¢ 3I50.00 210.00
0. 03] 0.150 0.146
0.075 0.380 0.410
0.025 0.027 0.020
13.0 15.0 1.0
2,400 2,050 2,200
8.10 7.60 7.90
10-81 11-8M 12-81
3 3 3
<0.01 <0.01 <0.01
198.10 203. 73 228.20
0.150 0.150 0. 150
0.380 0.380 0. 400
0.025 0.025 0.027
17.0 17.0 7.0
2,175 2, 200 2,175
7.90 8.10 8.20



GROUND _WATER QUALITY DATA —_GENEVA_COAL_ MINE

Sampling_ Date: 1-82 2-92 3-82  , 4-82

ZWE : 7

Flow (gpm) 3 3 /é 3

Acidity as CaCO3 mg/l 12.00 12.00 <'C 1 2.00

Alkalinity as CaC0Z mg/1 204.40 249.20 20 232.70

Dissolved Iron mg/1 _- Q.350 0.020 N& NA

Iron as Fe (Total) mg¥Xl 0.365 . 100 0.100

Manganese as Mn (Tot) mg/l 0.030 0.020 0.020

Suspended Solids mg/l 23.0 16,0 7.0

Total Dissolved Solids ma/l 2,375 3,516 2,232

pH Units 7.50 7.70 7.80

Sampling Date: 5-82 7-82 8-82

ZWE >,

Flow (gpm) \\‘ 3 4

Acidity as CaCO3 mg/l %£0.01 4.00 7.00

Alkalinity as CaCOZ mg/l 209. 60 219.20 211.70 195.50

Dissolved Iron mg/l 3003C 0.113 0.0%0 0.090

Iron as Fe (Total) mg/1 : 0.180 0.090 0.095

Manganese as Mn (Tot) mg/l 0. 0.015 0.0135 C.012

Suspended Solids mg/1 , : 17.0 3.0 1.0

Total Dissolved Solids mg/l 3 " 400 3,490 2,325

pH Units N 7.70 7.80 8.00
N\

Sampling Date: %) 10-82

ZWE :

Flow (gpm) 7 I

Acidity as CaCO3 mg/l <0.01 <0.01

Alkalinity as CaC0O3 mg/1l 193.70 183.40

Dissolved Iron mg/l 0.090 0.130

Iron as Fe (Total) mg/l 0.100 0.140

Manganese as Mn (Tot) mg/l 0.020 0.015

Suspended Solids mg/1 / 4.0 8.0

Total Dissolved Solids mg/l 2,410 2,300

pH Units 8.20 8.00

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/1
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units



GROUND WATER

Flow (gpm)

Acidity as CaC0F mg/1
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l
Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l
Total Dissolved Solids mg/1
pH Units

Sampling Date:

. e L s e = sy e S s vt e S S STe Y S M S e — G Siete et e e — — e - — W — s S i ————— - . £ A i A b b T —

LNk

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
2H Units

Sampling Date:

8.0
622.00
Q.060
0.120
0.010
5.0
24200

7.00

.00
2.00
0.090
0.140
0.030

\g 16.0
k 2. 100
b s 1O0O

7.30

?/81

Flow {gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mag/l

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
Suspended Solids mg- 1l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

=LN=-k

Flow

Acidity as CaCO03 mg/l

Alkalinity as CaCO03Z mg/l

Dissolved Iron mg/l

Iron as Fe (Total) mg/lé/
/1

Manganese as Mn (Tot) m
Suspended Solids mg/1l

Total Dissolved Solids mg/l

pH Units

(3pm)
/

-
-t

I2.00
S26. Q0
0.133
O 200

0. 024

)
38.00
319.40
1.290
1.320
0.040
i

'-, -

<3
7.

N
<

0

=1
2

Qo

4.0
544,00
0.030
0. 090
0.010
10.0
2,100
7 .« 60

6781

40.80

H20 .00

Q. 050
0.110

48.0
580. 00
Q.40
0.080
0. 020
15.0
2,100
7.00

7/81

.00
110
0.1460
0.031

8.0
2,400
7 .40

z7.80
S84.00
0.040
0.090

3
S0.17
618. 00
0. 130
0.188
0.027
7.0
2,450

« 20

12/81
2LN-FK

48.00

&20., 00

0.095
Q.150
0.027
11.00

- =~ =
2,275

7.30

2/82

-
46,00

IT0.90
Q.300

0.355

0.020

8.0

2, 400

7.20

7.0
2,300

7430

/82

14.00
830.00
NA
0.300
0.030
22.0

3,640
7.20

o
-t

38.00
140,00
0.110
0.16%
0.031
8.0

~™E
\ 2, 2o

N\ 7.30
AN

N
4/82,

=

S$8.00
341.20
NA
0.140
0.025
3.0
2,428
7.20




GROUND_WATER_QUALITY DATA - GENEVA_COAL MINE

Sampling Date: S5/82 &6/82 7/82 8/82
WN-k e
“low (gpm) 3 3 3 3
Acidity as CaCO0Z mg/l &b6.00 F0.00 36.00 746.00
Rlkalinity as CaCO0OZ mg 1,210,000 S52.00 408, 00 799.00
Dissolved Iron mg/l 0.020 0.040 0.090 0.110
Iron as Fe (Total) mg/l 0.050 0.100 0.090 0.120
Manganese as Mn (Tot) mg/1 0.010 0.015 0.015 0.016
Suspended Solids mg/l 1.0 11.0 I0.9 16.0
Total Dissolved Solids mg/l z,986 2,600 3,542 2,225
pH Units 7.00 7.10 7.20 7.10

Sampling Date: 10/82 o ' o
_________________________________________________ g P
sLN=—K /

Flow (gpm) 1/

Acidity as CaCOZ mg/l 27.00 35.08

Alkalinity as CaCOZ mg/l 789.20 844 .00

Dissolved Iron mg/l . 0.080 23

Iron as Fe (Total) mg/l 0.110

Manganese as Mn (Tot) mg/l 0.015

Suspended Solids mg/l1 ' 1.9

Total Dissolved Solids mg/l 2,710 //

pH Units 7.10

jampling Date: ////

Flow (gpm)

Acidity as CaC0OF mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:
Flow (gpm)

Acidity as CaCO3 mg/1
Alkalinity as CaCOZ mg/
Dissolved Iron mg/l
Iron as Fe (Total)
Manganese as Mn (Tot)
Suspended Solids mg/
Total Dissolved Solids mg/1
pH Units




r

.. Main Slope

Sampling Date: i/81 2/81 /81

Mai

Flow (gpm? Sump Sump Sump ump
Acidity as CaC03 mg-/l 8.0 10.0 18.0 16.20
Alkalinity as CaCOZ mg/ 442,00 404,00 398.00 // I76.00
Dissolved Iron mg/l 1.930 2.150 2.120 1.850
Irom as Fe (Taotal) mg/l 1.220 2.150 2.13¢ 1.9260
Manganese as Mn (Tot) mg/l 0.110 0.100 0. 100 0.090
Suspended Solids mg/1 14.0 ?.0 L0 10.0
Total Dissolved Solids mg/1 2,200 2,050 ale 2,000
pH Units 7.20 7.460 7.20 7.60
Sampling Date: 7/81 8/81
Main_Slope
Flow (gpm) Sump Sump
Acidity as CaCO0Z mg/1 7.20 b6.92
Alkalinity as CaCOZ mg/1l / .00 IF0.00 360,00
Dissolved Iron mg/l ‘ . 600 1.170 1.350
Iron as Fe (Total) mg/1l 1.5 2.200 1.650 1.770
Manganese as Mn (Tot) mg/1 . 0. 020 0.085 0.023 0,035
Suspended Solids mg/1 44,0 4,0 10.0 6.0
Total Dissolved Soclids mg/l 1,700 2,130 2,100 2,200
pH Units ) 8. 14 7.60 7.80 7.60
N
Sampling Date: 0/81 11/81 12/81
Slope
Flow {(gpm) Sump Sump Sump Sump
Acidity as CaCOZ mg/l 10.00 18.00 14,00 12,00
Alkalinity as CaCOZ mg/l 214,00 40Q7.00 287.00 377 .00
Dissolved Iron mg/1 0.470 1.060 \\ 1.160 1.130
Iron as Fe (Total) mg-1 1.410 1.850 \1.650 1.665
Manganese as Mn (Tot) mg/ 0.039 0.031 Q.QES 0.019
Suspended Solids mg/l 5.0 12.0 14,0 15.0
Total Dissolved Solids 2,150 2,125 20100 2,080
pH Units 8.00 7.30 5\95 7.70
Sampling Date: 1/82 2782 3/8;\\ 4,82
S U
MAIN Slope p
Flow (gpm) Sump Sump Sump \\\Sump
Acidity as CaCOZF mg/1 20.00 20,00 2.00 ~18.00
Alkalinity as CaC03 mg/l 332.3 T20.70 500,00 318.10
Dissolved Iron mg/l 0.020 1.9200 NA NA
Iron as Fe (Total) mg/l 2.380 1.250 1.730 1.670
langanese as Mn (Tot) mg/l 0.100 0.100 0,100 0.090
Suspended Solids mg/1 10.0 18.0 12.0 8.0
Total Dissolved Solids mg/1 2,175 2,200 2,770 2,640
pH Units 7.40 7.50 7.350 7.50



GROUND_WATER_GUALITY DATA_-—_GENEVA _COAL_MINE

Sampling Date: 5/82 &/82 82 8/82

S o e e e e S0 1SS T e $008 P R My A Geten e e e S T S S A S S S S e e - Moy e S T S P 4 4T M S i S it S s s e e S e S St T D S T o St S —

Main_Slope

Flaw (gpm) Sump Sump Sump Sump
Acidity as CaCO¥ mg/l 20,00 10,00 L0O.01 15.00
Alkalinity as CaO03 mgr/1l 351.30 3,8967.00 230.10 241 .20
Dissolved Iron mgyl 2.000 .98 0.310Q 0.260
Iron as Fe (Total)\ mg/1 2.200 0.340 Q.450
Manganese as Mn (Tot) mg/l1 0.070 S 0.030 0.035
Suspended Solids mgXl 18.0 -0 6.0 7.0
Total Dissolved Solids mg/l 2,584 25 2,016 2,020
pH Units 7.50 - 40 8.10 7.460
Sampling Date: 1o/82

Main_Slope

Flow {(gpm) Sump

Acidity as CaCO0Z mg/1 ?.00

Alkalinity as CaCOZ mg/l .10 £287.30

Dissolved Iron mg/l ’ . 650 1.550
Iron as Fe (Total) mg/l 1.800 1.870
Manganese as Mn (Tot) mg/1 0.045 0.09%

Suspended Solids mg/l 5.0 20.90
Total Dissolved Soclids m . 799 2,090
aH Units . 20 7 .60

Sampling Date:

Flew (gpm) /7T \Q """"""""""""""""""""""""""""

Acidity as CaCOT mg/l
Alkalinity as CaCO0Z mg/
Dissolved Iron mg/1
Iron as Fe (Total) mg/

Manganese as Mn (Tot) \

Suspended Solids mg/V N,

Total Dissolved Solifis mg/l N
/

pH Units ‘
. f ‘.\

Sampling Date: / "

________________ N S
Flow (gpm) /
Acidity as CaCO% mg/1
Alkalinity as GaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Tgtal) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solﬁds mg/1

Total Dissolved Solids mg/l
pH Units




GROUND_WATER_QUALITY DATA_= GENEVA_
“ampling Date: 1/81 2/81
12_N-M I
Flow (gpm)
Acidity as CaCO3 mg/1 0.1 0.1
Alkalinity as CaCOZ mg/ 384.00 348.00
Dissolved Iron mg/l 0.020 0.020
Iron as Fe (Total) mg/l 0.030 0.020
Manganese as Mn (Tot) mg/ 0.010 Q.010
Suspended Soclids mg/l 5.0 4.0

Total Disseolved Solids mg/l
pH Units

1,650 1,600
7.50 8.20

Sampling Date:

CaAaL _MINE

Pt o e bt v Gt en e e e i T o 4 S T T — o o " o T et it Ty e S Mt cday Matm s SRS D Sty St Mg SemE et oy et it mple iy g Mt A e e T T o S A S S A S A e e e S

12 _N=M

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1

- 035

0.077

Manganese as Mn (Tot) mg/l O.ONO 0.019
Suspended Solids mg/1l BfQ 7.0
Total Dissolved Solids mg/l 1,700 1,300
aH Units Y 8.10 8.10
\J
Sampling Date: 10/81
12N-M
Flow {(gpm) 20
Acidity as CaCO3 mg/l 12,00
Alkalinity as CaCOZ mg/l 12.60 218.80
Dissolved Iron mg/l 0.040 0.045
Iron as Fe (Total) mg/1 0.080 0,089
Manganese as Mn (Tot) mg/1 0.012 0.011
Suspended S5olids mg/l1 41.0 Z5.0
Total Dissolved Solids mg/l 2,450 2,350
pH Units 7.90 7.460
Sampling Date: 1/82 2/82
12N=M
Flow (gpm) 24 20
Acidity as CaC0O3Z mg/1 12.00 8.00
Alkalinity as CaCOZ mg/1 269.80 290.70
Dissolved Iron mg/l 0.3320 0.430
Iron as Fe (Toatal) mg/1l 0.4680 0.450
Manganese as Mn (Tot) mg/l 0.110 0.090
juspended Solids mg/ 12,0 20.0
' Total Dissolved Solids mg/1 2,125 2, 000
pH Units 7.70 8. 00

/’ .

3/81

4.0 7.20
336.00 328.00
0.00 0.030
20 Q.060
Q010 Q.020
3.0 7.0
1,575 1,875
7 .80 8.00

7/81 8/81
20 20
<D.01 <O.01%
230.00 226.00
0.027 0.038
0.095 0.099
0.011 0.015
4.0 T.0
1,730 1,750
8.40 7.30
11781 12/81
20 24
8.00 16.00
217.20 241.90
O.040 0,035
0.075 Q.088
0.014 0.012
22.0 16.0
2,350 2,200
7 .80 8. 00
3/82 4/82
20 20
<0.01 12.00
295. 20 250.40

NA NA
0.610 0.790
0.160 0.120
21.0 18.0
T.096 2,186
7.70 7.80



GROUND _WATER QUALITY DATA_-_ GENEVA_COAL MINE

sampling Date: 5/82 &/82 7/82 g8/82
e e e e e e e e e e e e
1EN=NM /;

Flow {(gpm) 20 20 f20 20
Acidity as CaCOZX mg/1l <0.01 <0.01 //U 01 .00
Alkalinity as COZ mg/l 204.40 294,90 //”92.20 288.10
Dissolved Iron mg¥l 0.350 0.155 0. 280 0.250
Iron as Fe (Total) qg/l 0.350 0.350 0.280 0.260
Manganese as Mn (Tot)\ mg/1 0.060 0. 050 0.060 0.061
Suspended Solids mg/1 1.0 11.0 6.0 6.0
Total Dissolved Solids \png/1 2.;98 2,050 2,736 2,030
pH Units 7. 90 8.00 8.10
Sampling Date: 10/82 -
1ZEN-M

Flow (gpm) 20

Acidity as CaCOT mg/l <0.01

Alkalinity as CaCO0Z mg/l 290.00

Dissolved Ilron mg/1 { 0.185

Iron as Fe (Total) mg/l1 y 0.220

Manganese as Mn (Tot) mg/l 0.045

Suspended Soclids mg/1 24.0

Total Dissolved Solids mg/l 2,090 2,005

H Units 8.20 8.00

Sampling Date:

Flow (gpm)

Acidity as CaC0O3 mg/1l \\\

Alkalinity as CaCO0Z mg/1 ~

Dissolved Iron mg/l N

Iron as Fe (Total) mg/ \\

Manganese as Mn (Tot) /mg/1 N
Suspended Solids mg/ \

Total Dissolved Solifis mg/l “

pH Units

Sampling Date:
Flow (gpm)
Acidity as CaCB3 mg/1
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolwved Solids mg/l
pH Units



JBR Data



CHEMTECH

28 EAST 1500 NORTH
OREM, UTAH 84057
(801) 226-8822

CERTIFICATE OF ANALYSIS

SAMPLE IDENTIFICATION " PARAMETER LEVEL
' | Chloride a8 Cly M@/l .....vveenenneennnnn. 12.6
CLIENT: __JBR Consultants Chromium as Cr (Hex.), mg/! .......co...... <.005
2556 East Oak Creek Circle Chromium as Cr (Total), mg/l ............... <.005
Conductivity, umhos/cm.......covevvenenn.. 866
Sandy, UT 84092
CopperasCu,mg/l .....cocvvivniinnnnnnnn. 0.020
LAB NO..__U009230 Fluoride as F, M@/l ovvverveeniennnnnnnnen. 0.17
DATE SAMPLED: __11-6-85 . . Hardness as CaCOs, mM@/l...cccvvvnvvvnnnenn. 399
TIME SAMPLED: __1500 Hydroxide as OH, mg/!...... e neeiaeeaaaes 0
Iron as Fe (Dissolved), mg/l.........cceeuten. 0.248
SAMPLED 8Y: Martz Iron as Fe (Total), mg/! .......... Seveenenens -
* ACATION: RB-21 H-1 Lead 88 P, MG/l eenenenerernrnenenannnnnns 0.022
Magnesium asMg, Mg/l .....cvvninvnennnn. 48.2
_ Manganese asMn, mg/l ...........euuvunn.. 0.020
COMMENTS: metals - dissolved MercuryasHg, mg/l........oooiiiviiaa... 0.0003
—_————————— Nickel a8 Ni, M/l ounnneieeeeeeeannnnn. 0.006
PARAMETER LEVEL Nitrate as NOs=N, mg/l ... oo, 0.27
Nitrite as NO-N, mg/l ......covvvvinninnn., <.005
Alkalinity as CaCO,;, mg/l...covvveenerennnn. 365
Phosphate as PO.-P,mg/l .................. 0.042
Ammonia as NHs-N, mg/l.............ooee 0.15 Potassium as K, mg/l...oeenerueeennnnnnnn. 1.92
Arsenic as As, Mg/l ...ovunvennineennennnnns 0.012 SeleniumasSe,mg/l........cooviiiniiinan. <.002
Barium as Ba, Mg/l ..nenrenereneanannnnn. 0.060 Silica as Si0, (Dissolved), Mg/l .........o... 10.44
Silveras Ag, mg/l ..., <.005
Bicarbonate as HCOs, mg/l .......cevenennn. 445 SodiumasNa, mg/l ...........covvvinnnn.. 89.8
Boronas B, mg/l.....ccivniiiiiiinennnnnnn. 0.59 Sulfate as SO, MG/l..c.vviiviininnnnennnn. 115
Cadmium as Cd, mg/! ....... N 005 Total Dissolved Solids, mg/l................. 581
Turbidity, NTU .. ... ittt --
CalciumasCa. mg/l.......ccvieeevinrannnn. 27.5 ZING a8 Z0 M@/« oeeneeeee e 0.10
arbonate as CO3, Mm@/l ....oevneninanen.. 0 PHURItS. ...ooeneie 7.69

 Sulfideas S, MI/L eeeeeeceraneacens <05

Molybdenumas Mo, M3/l ceeeeeeeeaees <.005 %MM_

¢  CHEMTECH




CHEMTECH

28 EAST 1500 NORTH
OREM, UTAH 84057
(801) 226-8822

CERTIFICATE OF ANALYSIS

SAMPLE IDENTIFICATION II

CLIENT: __JBR Consultants

2556 _FEast Oak Creek Circle

Sandy, UT 84092

LAB NO..__U009231

DATE SAMPLED; __11-8-85

TIME SAMPLED: 1130 '

SAMPLED BY: Martz

' ACATION: RB-26 A6

COMMENTS: metals - dissolved

PARAMETER LEVEL

Alkalinity as CaCOy, mg/l....cvvvinnvennnn. 375

AmmoniaasNH;-N, mg/l.......ocovvennnnn. 0.15

Arsenic as A, Mg/l i et 0.010

Barium as Ba, mg/l ......................... 0.050

Bicarbonate as HCO3, mg/1 .......ccvenntn.. 457

BoronasB, mg/l.....ccvvviiiiiiienerennnn. 1.07

Cadmium as Cd, mg/l ....... e eeeeeereennes <.005

CalciumasCa, mg/l.....ocvvvvnninnnnnnnn. 32.5
arbonateas CO, ma/l ... vviinnnnnnn... 0

Sulfideas S’ ng/l Seocssevcencsonsas <.05
Molybdenumas Mo, mg/l ..ceeeeeeeces  0.016

PARAMETER LEVEL
Chlorideas Cl, m@/l...oovvvrvneinnnnnnnnnn. 27.1
Chromium as Cr (Hex.), mg/} ............... <.005
Chromium as Cr(Total), mg/l .....cvuvunnn.. <.005
Conductivity, umhos/em.........cccovunenn.. 1300
Copperas Cu, M/l vovuenenenereenrnennnnns 0.010
Fluorideas F, mg/l .....ccoiiiuinnnennnnnnn. 0.38
Hardness as CaCOy, mg/l.........c..ccun..e. 401
Hydroxide as OH, mg/I..... beteerereeeeaans 0

Iron as Fe (Dissolved), mg/l........cccouen... 0.023
Iron as Fe (Total), mg/l .......... Geeenceenens -
LeadasPb,mg/l.......oviiiirriiinennnne. 0.024
MagnesiumasMg, mg/l ........ccvvennnnn, 68.8
ManganeseasMn, mg/l .................... <.005
MercuryasHg, mg/l.....coevviviivniinnnnn. 0.0005
NickelasNi, mg/l ... .oiiiiiiiiiinnnnn.. <.005
Nitrate as NOy-N, m@/b....oovvvvnininennn... 0.48
Nitrite as NO»-N, mg/l .....covvivvnnnnnn... <.005
Phosphate as POP, Mg/l ......ooovenuennn. 0.016
Potassiumas K, mg/l.........oovivuvnnnnn. 1.84
SeleniumasSe,mg/l...........coovvunn.... 0.004
Silica as SiO, (Dissolved), mg/l ............. 10.71
Silveras Ag, Mg/l ...covvviviiniinninnnnnn... <.005
SodiumasNa, mg/l ........covvinnnnnnnn.. 161
Sulfateas SO, MG/l .. oviviinrvnrnnnnnnnn, 251
Total Dissolved Solids, mg/t................. 892
Turbidity, NTU ... .eiiiiiiiii i -
Zinc as Zn, mg/| 0.06
pHURits. ... 7.87

CHEMTECH



CHEMTECH

28 EAST 1500 NORTH
OREM, UTAH 84057
(801) 226-8822

CERTIFICATE OF ANALYSIS

SAMPLE IDENTIFICATION

CLIENT: JBR Consultants

2556 East Oak Creek Circle

Sandy, UT 84092

LAB NO.: 11009220

DATE SAMPLED; ___11-8-85

TIME SAMPLED: 1015

SAMPLED BY: Martz

' OCATION: EWL-25 _H-i8

COMMENTS: metals - dissolved
PARAMETER LEVEL
Alkalinity as CaCO;, mg/l...cvviveevnnnnnen. 377
Ammoniaas NHy-N, mg/l...........ccu..... 0.12
Arsenicas As, mg/l ......coiiiiiiiiiiinann 0.012
Barium as Ba, mg/i ......................... 0.120
Bicarbonate as HCO,, mg/l ......vvuvvnnn... 460
BoronasB, mg/l..........ccvvnnnene. R 0.37
Cadmium as Cd, mg/l ....... i eeeeeeaas <.005
CalciumasCa, mg/l....coivniivinnnnnnnnnn. 29.6
Carbonate as CO3, Mg/l ..vvvvvenvnnennnnne. 0

Sulfideas S, MI/L ceeereevececnecaeas <.05

Molybdenumas Mo, M3/l ceeeeeceaosss <005

PARAMETER LEVEL
Chlorideas Cl.mg/l......ccovvivnennnnnn.n. 25.2
Chromium as Cr (Hex.), mg/l ............... <.005
Chromium as Cr(Total), mg/! ....ocevunnnnn.. <.005
Conductivity, umhos/cm................. ... 1010
Copperas Cu, MA/l «evueeeneernnennnnnnnnnn 0.030
Fluorideas F, M@/l ...ovvvviinnnneinnnnnnnn. 0.24
Hardness as CaCOs, mg/l..........cvuun. ... 343
Hydroxide as OH, mg/l ..... feerererteeanans 0

Iron as Fe (Dissolved), mg/l................. 0.040
lronas Fe(Total), mg/l ......ccvsevennnenn. -
LeadasPb, mg/l....ccovviiinninrnennnnnns. 0.024
MagnesiumasMg, mg/t ............co.aeee. 52.8
ManganeseasMn, mg/l .................... <.005
MercuryasHg, mg/l....ccovevinninnnnnne. 0.0010
NickelasNi,mg/l ......ccovvviviiiinnnnn... <.005
Nitrate as NO3-N, mg/l. . .oooviivnennnn., 0.11
Nitrite asNO-N, mg/l .. .oevvvinniinn.n.. <.005
Phosphate as PO,P,mg/l ......cvvvue..... 0.025
PotassiumasK, mg/l.....ovvvririnnnnnnnn. 1.64
SeleniumasSe,mg/l.............ccevviunn. <.002
Silica as SiO, (Dissolved), mg/t ............. 10.76
Silveras A, mg/l ..ovevivinniiiiiniiinnn... <.005
SodiumasNa, mg/l .........oovvvinnnnn... 123
Sulfate as SO, MG/l . vviiniinninnnnnnn. 107
Total Dissolved Solids, mg/l................. 641
Turbidity, NTU ... ..o ittt -
ZincasZn, M@/l covnivniniiiiiaeiannn, 0.10
PHURIS. ..ottt cee e 7.58
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CHEMTECH

28 EAST 1500 NORTH
OREM, UTAH 84057
(801) 226-8822

CERTIFICATE OF ANALYSIS

SAMPLE IDENTIFICATION "

CLIENT: JBR Consultants

— 2556 East Oak Creek Circle

Sandy, Ul 84092

LAB NO..___U009221
DATE SAMPLED: 11 —8-85-
TIME SAMPLED: 0945
SAMPLED BY: Martz
ICATION: Ew—26  H-dI
COMMENTS: metals - dissolved

—_——eeee——————————eeeeeeeee——————

PARAMETER LEVEL
Alkalinity as CaCOs, mg/l.....covvvnnnennnne 152
Ammoniaas NH;=-N, mg/l.......oovvvnnnn.. 0.15
Arsenicas As, Mg/l ...oviiiiriiiinennnnnnnn 0.011
Barium as Ba, mg/i ......................... 0.220
Bicarbonate as HCOy,, mg/l .....cevvvvnnnn.. 186
BoronasB, mg/l.....ccoiviiiiiinneenenennn 0.22
Cadmium as Cd, mg/! ....... e trerentenees <.005
CalciumasCa, mg/l.......ccivvveinnnnnnnn. 13.4
. Jarbonateas CO,, mg/l ....coviviinuninn.. 0

Sulfideas S, MI/l cecececeeccceaeas <.05
Molybdenumas Mo, Mg/l ceceececsscss <.005

PARAMETER

ChiorideasCl,mg/l...ieiiiinniieennnnnnn
Chromium as Cr (Hex.), mg/t ...............
Chromium as Cr(Total), mg/l.........c.ottee
Conductivity, umhos/em.........c.c.uv.....
CopperasCu,mg/l ...ccvvvrriiiiinnnnnnnn.
Fluorideas F, mg/l .. .vvirvnnnnnnnnnnnnnn.
Hardness as CaCO,, mg/i... .. ...............
Hydroxide as OH, mg/!l ...... Peeetetastesnans
iron as Fe (Dissolved), mg/l.........cccvvene.
Iron as Fe (Total), mg/! .......... Secevesense
LeadasPb,mg/l..civveiiinnnrnenennnnnn
MagnesiumasMg, mg/l .......ccvvvvnnnnnnn
ManganeseasMn, mg/l ....................
Mercury as Hg, m@/t..cevieienniininennnen..
Nickelas Ni, mg/l ... .oiiiiiniiiiiieinnnnn.
Nitrate as NOs-N, mg/l......cccvvvvvennnnnn.
Nitrite as NO-N, mg/l ....c.citiiiina....
Phosphateas PO.-P,mg/! ..................
Potassiumas K, mg/l.........cccevvvvvnnnn.
SeleniumasSe, mg/l.......oviiiiinnninnn.
Silica as SiO; (Dissolved), mg/l .............
Silveras Ag,. mg/l ..oiviiiiiniiiiiiiienennn.
SodiumasNa, mg/l .......cooviiiiiinnnn...
Sulfateas SO Mg/l . ccviiiiiiininrnnnnnn..
Total Dissolved Solids, mg/l.................
Turbidity, NTU ... it i e
ZincasZn, Mg/l ...ttt
pHUNitS. ...

LEVEL
21.0

<.005
<.005
525
0.013
0.10
152

0
0.105

0.011

20.4
0.008
0.0008
<.005
0.29
<.005

0.025

0.67
0.004

10.90
<.005

72.1
77.2

347
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Appendix VI-2
Peak Flow Calculations
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Appendix VI-2 Table 1. Peak Flows for Undisturbed Drainages.

Drainage Curve Time of Drainage Storm Precip. Rainfall Peak
ID Number Conc. Area Duration Depth Distribution Flow
(hr) (ae) (hr) (in) (efs)

No. 1 72 1.49 7800.00 24 2.46 SCS Type II 1154.7
No. 2 78 0.32 102.80 24 1.84 SCS Type II 31.82
No. 3 78 0.18 53.30 24 1.84 SCS Type II 20.23
No. 4 78 0.08 5.70 24 1.84 SCS Type II 2.48
No. 5 78 0.10 4.95 24 1.84 SCS Type II 2.10
No. 6 78 0.09 5.94 24 1.84 SCS Type II 2.55
No. 7 78 0.12 h,u8 24 1.84 SCS Type II 1.85
No. 8 78 0.10 4.70 24 1.84 SCS Type II 1.99
No. 9 78 0.11 17.03 24 1.84 SCS Type II 7.11
No. 10 78 0.08 4.19 24 1.84 SCS Type II 1.83
No. 11 78 0.07 5.20 24 1.84 SCS Type II 2.29
No. 12 78 0.07 1.52 24 1.84 SCS Type II 0.67
No. 13 78 0.15 69.20 24 1.84 SCS Type II 27.41
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appendix VI-2 Table 2. Peak Flows for Drainages (Reclamation Plan).

Drainage Curve Time of Drainage Storm Precip. Rainfall Peak
D Number Concentration Area Duration Depth Distribution Flow
(hr) (ac) (hr) (in) (cfs)
No. 1 78 0.10 0.78 24 1.84 SCS Type II  0.33
No. 2 78 0.04 0.57 24 1.84 SCS Type II 0.22
No. 3 78 0.10 4.95 24 1.84 SCS Type II  2.10
No. 4 78 0.09 8.85 24 1.84 SCS Type II  3.80
No. 5 78 0.15 3.60 24 1.84 SCS Type II  1.43
No. 6 78 0.04 1.60 24 1.84 SCS Type II 0.74
No. 7 78 0.32 102.80 24 1.84 SCS Type II 31.82
No. 8 78 0.03 0.73 24 1.84 SCS Type II  0.34
No. 9 78 0.05 3.44 24 1.84 SCS Type II 1.56
No. 10 78 0.1 17.03 24 1.84 SCS Type IT  7.11
No. 11 78 0.19 30.50 24 1.84 SCS Type IT 11.38
No. 12 78 0.18 53.30 24 1.84 SCS Type ITI 20.23
No. 13 78 0.04 0.92 24 1.84 SCS Type II 0.42
No. 14 78 0.13 10.64 24 1.84 SCS Type ITI  4.32
No. 15 78 0.04 1.63 24 1.84 SCS Type IT 0.75
No. 16 78 0.08 4,19 24 1.84 SCS Type II  1.83
No. 17 78 0.19 9.30 24 1.84 SCS Type II  3.47
r18 78 0.15 69.20 24 1.84 SCS Type II 27.41
M. 19 78 0.08 8.50. 24 1.84 SCS Type II  3.70
No. 20 78 0.19 6.06 % 24 1.84 SCS Type II 2.26
No. 21 T2 1.49 7800.00 24 2.85 SCS Type II 1762
No. 22 78 0.08 5.70 24 1.84 SCS Type II 2.48
No. 23 78 0.07 0.88 24 1.84 SCS Type II  0.39



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Sed Pond 1

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 4.74 acres
depth = 2.20 inches cn = 86.00
duration = 24.00 hrs time conc = 0.140 hrs
OUTPUT SUMMARY
runoff depth 1.00318 inches
initial abstr 0.32558 inches
peak flow= 4.81 cfs ( 1.00738 iph )
at time 12.021 hrs
INPUT FOR: Sed Pond 2
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 3.70 acres
depth = 2.20 inches cn = 90.00
duration = 24.00 hrs time conc = 0.140 hrs
OUTPUT SUMMARY
runoff depth 1.26635 inches
initial abstr 0.22222 inches
peak flow=

4.60 cfs ( 1.23199 1iph )
at time 12.021 hrs



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Sed Pond 3

WATERSHED :
= 13.
= 82.00
time conc =

STORM :
dist =SCS Type II - 24 Hr
depth = 2.20 inches
duration = 24.00 hrs

area
cn

17 acres

0.140

hrs

inches
inches
cfs (

runoff depth 0.78386

initial abstr 0.43902

peak flow= 10.61
at time 12.021 hrs

0.79872

iph )

INPUT FOR: Sed Ponds 4 & 5

WATERSHED :

STORM :
dist =SCS Type II - 24 Hr
depth = 2.20 inches
duration = 24.00 hrs

area
cn

11.
86.00

time conc =

65 acres

0.220

hrs

inches
inches

runoff depth 1.00318
initial abstr 0.32558
peak flow= 11.17

at time 12.056 hrs

cfs

(

0.95106

iph )



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Sed Ponds 4 & 5 - II

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 24.82 acres
depth = 2.20 inches cn = 84.00
duration = 24.00 hrs time conc = 0.180

hrs

runoff depth

0.88859 inches
initial abstr 0.38095 inches
peak flow= 21.81 cfs ( 0.87162 iph )
at time 12.024 hrs
INPUT FOR: Sed Pond 6
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 8.47 acres
depth = 2.20 inches cn = 82.00
duration = 24.00 hrs time conc = 0.130 hrs
OUTPUT SUMMARY
runoff depth 0.78386 inches
initial abstr 0.43902 inches
peak flow= 6.86

cfs ( 0.80295 iph )
at time 12.029

hrs



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

WATERSHED :
area = 0.88

cn = 90.00
time conc =

acres

0.070 hrs

inches
inches

cfs ( 1.26571 iph )

WATERSHED :
area = 2.50
cn = 86.00
time conc =

acres

0.130 hrs

INPUT FOR: Sed. Pond 7
STORM :
dist =SCS Type II - 24 Hr
depth = 2.20 inches
duration = 24.00 hrs
OUTPUT SUMMARY
runoff depth 1.26635
initial abstr 0.22222
peak flow= 1.12
at time 12.003 hrs
INPUT FOR: Sed. Pond 8
STORM :
dist =SCS Type II - 24 Hr
depth = 2.20 inches
duration = 24.00 hrs
OUTPUT SUMMARY
runoff depth 1.00318
initial abstr 0.32558
peak flow= 2.55
at time 12.012 hrs

inches
inches
cfs (



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Sed.

Pond 9
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 1.33 acres
depth = 2.20 inches cn = 89.00
duration = 24.00 hrs time conc = 0.210 hrs
OUTPUT SUMMARY
runoff depth 1.19591 inches
initial abstr 0.24719 inches
peak flow= 1.52 cfs ( 1.12986 iph )
at time 12.040 hrs
INPUT FOR: Sed. Pond 10
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 1.15 acres
depth = 2.20 inches cn = 90.00
duration = 24.00 hrs time conc = 0.020 hrs
OUTPUT SUMMARY
runoff depth 1.26635 inches
initial abstr 0.22222 inches
peak flow= 1.50 cfs
at time

( 1.29125 iph )
12.002 hrs



Peak Flow Calculations

Maintenance Plan



QUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

Naintenance

- INPUT FOR: Drainage 1 - Upper Horse Canyon — S50yr-—24hr

STORM : WATERSHED :
dist =5CS Type II - 24 Hr area = 7800.00 acres
depth = 2.46 inches cn = 72.00
duration = 24.00 hrs time conc = 1.490 hrs

OUTPUT SUMMARY

runoff depth 0.350795 inches
initial abstr 0.77778 inches
peak flow= 1154.73 cfs ¢ 0.14682 iph )
at time 13.112 hrs
Aaintenance
INPUT FOR: Drainage 2 - Mine Fortal - |Oyr—24hr
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 102.80 acres
depth = 1.84 inches cn = 78.00

duration = 24.00 hrs time conc = 0.320 hrs

OUTPUT SUMMARY

runoff depth 0.39740 inches

initial abstr- 0.56410 inches

peak flow= 31.82 cfs ( 0.30702 iph )
at time 12.160 hrs

Ky, 226 -5



MNain tenance

INPUT FOR: Drainage 3 - 10yr-24hr

STORM : WATERSHED .:
dist =SCS Type II - 24 Hr area = 53.30 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.180 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 20.23 cfs ( 0.37645 iph )
at time 12.048 hrs
ﬂ%dnt%naﬂce 
INPUT FOR: Drainage 4 ~ 10yr-24hr
STORM : ' WATERSHED :
dist =SCS Type II - 24 Hr area = 5.70 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.080 hrs

OUTPUT SUMMARY

runoff depth 0.39740 inches

initial abstr 0.56410 inches

peak flow= 2.48 cfs ( 0.43227 iph )
at time 12.011 hrs g

Ay 2-26-P5



/Zhinféﬂaﬂce
INPUT FOR: Drainage 5 - 10yr-24h

STORM : ‘WATERSHED :
dist =SCS Type II - 24 Hr area = . 4.95 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.100 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= . 2.10 cfs ( 0.41995 iph )
at time 12.013 hrs
MNaintenarnce
INPUT FOR: Drainage 6 - 10yr-24hr .
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 5.94 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.090 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 2.55 cfs ( 0.42615 iph )
at time 12.012 hrs

/%uvz-zg—&o



[Nain tenarnce

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 4.48 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.120 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 1.85 cfs ( 0.40866 iph )
at time 12.032 hrs
Masrterance.
INPUT FOR: Drainage 8 = 10yr-24hr
STORM : . WATERSHED
dist =SCS Type II - 24 Hr area = 4.70 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.100 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches :
peak flow= 1.99 cfs ( 0.41995 iph )
at time 12.013 hrs

Ky 2-26-88



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

Naintenance.

INPUT FOR: Drainage 9 = 10yr-24hr

STORM : WATERSHED :

dist =SCS Type II - 24 Hr area = 17.03 acres
depth = 1.84 inches cn = 78.00

duration = 24.00 hrs time conc = 0.110 hrs

OUTPUT SUMMARY

runoff depth 0.39740 inches

initial abstr 0.56410 inches

peak flow= 7.11 cfs ( 0.41385 iph )
at time 12.027 hrs

aintenance

INPUT FOR: Drainage 10 - 10yr-24hr

STORM : . WATERSHED :

dist =SCS Type II - 24 Hr area = 4.19 acres
depth = 1.84 inches cn = 78.00 .
duration = 24.00 hrs- time conc = 0.080 hrs

OUTPUT SUMMARY

runoff depth 0.39740 inches

initial abstr 0.56410 inches

peak flow= 1.83 cfs ( 0.43227 iph )
at time 12.011 hrs

AU, 276 -PF



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

aintenance
INPUT FOR: Drainage 11 - 10yr-24hr
» STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 5.20 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.070 hrs

OUTPUT SUMMARY

runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 2.29 cfs ( 0.43712 iph )

at time 12.012 hrs

/Vaintenance
INPUT FOR: Drainage 12 - 10yr-24hr
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 1.52 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.070 hrs

OUTPUT SUMMARY

runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 0.67 cfs ( 0.43712 iph )

at time 12.012 hrs

ey, 7~R6-&F



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

Haintenance
INPUT” FOR:

Drainage 13 - 10yr-24hr

STORM : WATERSHED :
dist =SCS Type 11 - 24 Hr area = 69.20 acres
depth = 1.84 inches cn = 78.00

. duration = 24.00 hrs time conc = 0.150 hrs
OUTPUT SUMMARY

runaff depth 0.39740 inches

initial abstr 0.956410 inches

peak flow= 27.41 cfs ¢ 0.39280 iph >
at time 12.040 hrs .

e, -6 -FP



INFUT SUMMARY FOR: Maintenance Area 16
STORM = WATERSHED =
dist =8CS8 Type II1 - 24 Hr area = 3.20 acres
depth = 1.84 inches ch = B0.00
duration = 24.00 hrs time conc = 0.040 hrs

WUTPUT SUMMARY FOR: Maintenance Area 16

runoff depth 0.46760 inches

initial abstr 0.50000 inches )
peak flow 1.72 cfs ¢ 0.53384 iph )
at time 12.003 hrs

INPUT SUMMARY FOR: Maintenance Area 25

STORM = WATERSHED :
dist =8CS Type Il - 24 Hr area = 1.20 acres
depth = 1.84 inches ch = 90.00
duration = 24.00 hrs time conc = 0,100 hrs

JWUTPUT SUMMARY FOR: Maintenance Area 25

runoff depth 0.95907 inches

initial abstr 0.22222 inches

peak flow 1.17 cfs ¢ 0.96947 iph )
at time 12.013 hrs

NFUT SUMMARY FOR: Maintenance Area 15

STORM = WATERSHED :
dist =8CS Type 1I - 24 Hr area = 2.50 acres
depth = 1.84 inches ch = 86.00
duration = 24.00 hrs time conc = 0.040 hrs

TPUT SUMMARY FOR: Maintenance Area 15

runoff depth 0.72986 inches
initial abstr 0.32558 inches
peak flow 2.01 cfs (¢ 0.79725

iph )
at time 12.005 hrs



INFUT SUMMARY FOR:

Maintenance

Area 17
STORM = WATERSHED :
dist =SCS Type II — 24 Hr area = 2,40 acres
depth = 1.84 inches ch o= 81.00
duration = 24.00 hrs time conc 0.060 Hhrs

WTPUT SUMMARY FOR: Maintenance Area 17

runoff depth

0.350565 inches
initial abstr 0.46914 inches
peak flow 1.36 cfs ¢ 0.56311
at time 12.008 hrs




OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

Maintenance D/‘au‘nafge /&
INPUT FOR: sehetourbotatroa=Divoreion 1

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 4.74 acres
depth = 1.84 inches cn = 86.00
duration = 24.00 hrs time conc = 0.140 hrs
OUTPUT SUMMARY
runoff depth 0.72986 inches
initial abstr 0.32558 inches
peak flow= 3.54 cfs ( 0.74054 iph )
at time 12.021 hrs
M ecintenance Drar‘ﬂgge <o
INPUT FOR: Sdsshusisecd—hiogn—Pitegeagiany 2
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 4.31 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs " time conc = 0.110 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 1.80 cfs ( 0.41385 iph )
at time 12.027 hrs '

/(Ev, X-R26-8F



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

s e
=z

STORM : WATERSHED
digt =8CS Type 11 - 24 Hr area = acres
depth = 1.84 inches , cn =
duration = 24.00 hrs time = 0.130 hrs
OUTPUT SUMMARY
runoff dep .0.72986 - inches
str .. 70.32558 - inches
= . 1.03 efs:- ¢ 0.74321 iph )
12.012. 2 hrs
E P
[ iatenance ZDIVJhgse /7
. . STORM : : ' WATERSHED =
dist =8CS Type II - 24 Hr area = - 3.70 acres
depth = 1.84 inches cn = 90.00
duration = 24.00 hrs time conc = 0.140 hrs
OUTPUT SUMMARY
runocff depth 0.95907 inches
initial abstr Q,22222 inches
peak flow= 3.94 cfs ¢ 0.94812 iph )
at time 12.021 hrs

Aev, 2-26-28



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

Parr o Mwwrennnvcs DRAWAGE X

INPUT FOR: Sou=Rorci=N2

STORM :
dist =SCS Type II - 24 Hr
depth = 2.20 inches
duration = 24.00 hrs

WATERSHED :

area = - 13.17 acres

cn = 82.00
time conc =

0.140 hrs

OUTPUT SUMMARY

runoff depth 0.78386 inches
initial abstr - 0.43902 inches
peak flow= 10.61 cfs ( 0.79872

at time 12.021 hrs

iph )

o — .

. STORM : A

dist =SCS Type II - 24 Hr
depth = 2.20 inches
duration = 24.00 hrs

WATERSHED
area = =
cn =
time

OUTPUT SUMMARY

runoff dept 1.00318
i str 0.32558
11.17

12.056 hrs

inches
inches
cfs ( 0.95106

A,

L-26-88



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

/%hinféﬂﬁﬂCQ ZZwJﬂa e X/

iSF8S=lﬂ=========§hﬁ£1—ﬂ—6==—*i-

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 24.82 acres
depth = 2.20 inches cn = 84.00
duration = 24.00 hrs

time conc = 0.180 hrs

runoff depth 0.88859 inches
initial abstr 0.38095 inches
peak flow= 21.81 cfs ( 0.87162 iph )
at time 12.024 hrs

o intenance Dﬁa.z‘n age Y

STORM : WATERSHED :

dist =SCS Type II - 24 Hr area = 8.47 acres
depth = 2.20 inches cn = 82.00

duration = 24.00 hrs time conc = 0.130 hrs

OUTPUT SUMMARY

runoff depth 0.78386 inches

initial abstr 0.43902 inches

peak flow= 6.86 cfs ( 0.80295 iph )
at time 12.029 hrs

Aey, 2-x6- 8



INFUT SUMMARY FOR: Maintenance Area 22

STORM : WATERSHED :
dist =5CS Type II -~ 24 Hr area = 0.35 acres
depth = 1.84 inches cn = 90.00
duration = 24.00 hrs time conc = 0.010 hrs

runoff depth 0.35907 inches

initial abstr 0.22222 inches

peak flow - 0.36 cfs ¢ 1.00773 iph )
at time 12.001 hrs

INPUT SUMMARY FOR: Maintenance Area 30

STORM : WATERSHED :
dist =85C8 Type II - 24 Hr area = 14.70 acres
depth = 1.84 inches ch = 83.00
duration = 24.00 hrs time conc = 0,140 hrs

UTPUT SUMMARY FOR: Maintenance Area 30

runoff depth 0.58816 inches

initial abstr 0.40964 inches

peak flow 8.89 cfs ¢ 0.39997 iph )
at time 12.021 hrs

INPUT SUMMARY FOR: Maintenance Area 231

STORM : WATERSHED :
dist =8CS Type II - 24 Hr area = 8.60 acres
depth = 1.84 inches chn o= 90,00
duration = 24.00 hrs time conc = 0,200 hrs

T'TPUT SUMMARY FOR: Maintenance Area 31

runoff depth 0.95907 inches
initial abstr 0.22222 inches
peak flow 7.95 cfs ¢ 0.391715 iph >

at time 12.027 hrs

T M A e s e e e S Aot e S e o e P o Pt P oo Ll s Sl T i £ S ey S b e W AR o Sin. e M oA o T VA oS o e S 8t T i oo i S i



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

Ma.fﬂ ‘enance Dnéu‘nog e X3

ST R T S S S R SR T e T aT=a
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 1.13 acres
depth = 1.84 inches cn = 82.00
duration = 24.00 hrs time conc =

0.080 hrs

OUTPUT SUMMARY

runoff depth 0.54580 inches
initial abstr 0.43902 inches
peak flow= 0.68 cfs -~ ( 0.59348 iph )
at time 12.011 hrs
@(‘nfeﬂalfc@ D/‘a.:'naje 2/
STORM : . .WATERSHED :
dist =SCS Type II - 24 Hr area = 24.82 acres
depth = 1.84 inches cn = 84.00
duration = 24.00 hrs time conc = 0.180 hrs
OUTPUT SUMMARY
runoff depth 0.63286 inches
initial abstr 0.38095 inches
peak flow= 15.56 cfs ( 0.62170 iph )
at time 12.048 hrs

/?g‘u 2—25’859



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

/aintenance z>/ajn£7e /8
INPUT FOR: SSU=DUIREN

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 4.74 acres
depth = 2.20 inches cn = 86.00
duration = 24.00 hrs time conc = 0.140 hrs

OUTPUT SUMMARY

runoff depth . 1.00318 inches
initial abstr  0.32558 inches

peak flow= - 4.81 cfs ( 1.00738 iph )
at time 12.021 hrs :

aintenance Lra 1'/755 e /7
INPUT FOR: SE&=muriml.

STORM : WATERSHED :

dist =SCS Type II - 24 Hr area = 3.70 acres
depth = 2.20 ' inches - cn = 90.00 '
duration = 24.00 hrs time conc = 0.140 hrs

OUTPUT SUMMARY

runoff depth 1.26635 inches

initial abstr 0.22222 inches

peak flow= 4.60 cfs ( 1.23199 iph )
at time 12.021 hrs

Sroy -6 -8



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

Nacintenance Dr‘a:‘naﬁ e A6

fomism et s e —— -
.STORM : WATERSHED :
dist =SCS Type II - 24 Hr - area = 1.33 acres
depth = 2.20 inches cn = 89.00
duration = 24.00 hrs time conc = 0.210 hrs

OUTPUT SUMMARY

runoff depth 1.19591 inches
initial abstr 0.24719 inches
peak flow= 1.52 - cfs ( 1.12986 iph )

at time 12.040 hrs

R RS T
STORM : WATERSHED
dist =SCS Type II - 24 Hr area = acres
depth = 2.20 inches cn = 0

duration = 24.00 hrs

nc = 0.020 hrs

OUTPUT SUMMARY

1.26635 inches

0.22222 inches
1.50 cfs ( 1.29125 iph )
12.002  hrs

KEU. -6 -88



ODUTEFUT FROM SC5 STORM HYDROGRAPH FROGRAM

TREFUT FORS Maintbernarmoe Gessa 20

STORM & WATERSHED &
diwsh =808 Type TT - 24 He AvEra s ERie ATV
cdeptihe = 1.84 dovezbig s ‘ v w836, 00
duration = 24,00 toes Liwe coae s G300 hoes

DUTRFUT SUMMARY
vunnf £ depth Qa72986 daveshoee

o hial abwshye O 308

peak f Lows boat

at biee 12,012 ey

V& oantbes
o < 0. 74321 dph




OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

/Na intenance D/‘a inage 2§

Sxerr—re—Ser——errniee

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 0.88 acres
depth = 2.20 inches cn = 90.00
duration = 24.00 hrs time conc = 0.070 hrs
OUTPUT SUMMARY
runoff depth 1.26635 inches
initial abstr 0.22222 inches
peak flow= 1.12 cfs ( 1.26571 iph )
at time 12.003 hrs
Maiatenance Drainage 37
R R R S
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 2.50 acres
depth = 2.20 inches cn = 86.00
duration = 24.00 hrs time conc = 0.130 hrs
OUTPUT SUMMARY
runoff depth 1.00318 inches
initial abstr 0.32558 inches
peak flow= 2.55 cfs ( 1.01099 iph )
at time 12.012 hrs

K=o, 2~¢c - &F






Peak Flow Calculations
Reclamation Plan



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Reclamation area 1

: WATERSHED :
dist =SCS Type II - 24 Hr area = 0.78 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.100 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 0.33 cfs ( 0.41995 iph )
at time 12.013 hrs

INPUT FOR: Reclamation area 2

: WATERSHED :
dist =SCS Type II - 24 Hr area = 0.57 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.040 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 0.26 cfs ( 0.45594 iph )
at time 12.005 hrs



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR:

Reclamation area 3

STORM WATERSHED :
dist =SCS Type II - 24 Hr area = 4.95 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.100 hrs
OUTPUT SUMMARY
runoff'depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 2.10 cfs ( 0.41995 iph )
at time 12.013 hrs
INPUT FOR: Reclamation Area\s\ Y
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 8.85 acres
depth = 1.84 inches

duration = 24.00 hrs

runoff depth

0.39740

initial abstr 0.56410
peak flow= 3.80
at time 12.012 hrs

cn = 78.00

time conc = 0.090 hrs

inches
inches

cfs ( 0.42615 iph )



OUTPUT FROM SCS STORM HYDROGRAPH

PROGRAM
INPUT FOR: Reclamation area 5
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 3.60 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.150 hrs
OUTPUT SUMMARY -
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 1.43 cfs ( 0.39280 iph )
at time 12.040 hrs
INPUT FOR: Reclamation area 6
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 1.60 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.040 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 0.74 cfs ( 0.45594 iph )
at time 12.005 hrs



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Reclamation area 7

WATERSHED :
dist =SCS Type II - 24 Hr

area = 102.80
depth = 1.84 inches

STORM :

acres
cn = 78.00
duration = 24.00 hrs time conc = 0.320 hrs
OuUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 31.82 cfs ( 0.30702 iph )
at time 12.160 hrs

INPUT FOR: Reclamation area 8

STORM :

: WATERSHED :
dist =SCS Type II - 24 Hr area = 0.73 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.030 hrs
OUTPUT SUMMARY
______ o e 2 e e e e e o e e e e e e e
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 0.34 cfs ( 0.46177 iph )
at time 12.004 hrs



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR:

Reclamation area 9

WATERSHED :
area = 3.44

cn = 78.00
time conc =

acres

0.050 hrs

STORM :
dist =SCS Type II - 24 Hr
depth = 1.84 inches
duration = 24.00 hrs

OUTPUT SUMMARY

runoff depth 0.39740

initial abstr 0.56410

peak flow= 1.56
at time 12.007 hrs

cfs ( 0.45003 iph )

INPUT FOR:

Reclamation area 10

WATERSHED :
area = 17.03

cn = 78.00
time conc =

acres

0.110

STORM :
dist =SCS Type II - 24 Hr
depth = 1.84 inches
duration = 24.00 hrs
OUTPUT SUMMARY

runoff depth 0.39740
initial abstr 0.56410

peak flow= 7.11
at time 12.027 hrs

inches
inches
cfs (

0.41385 iph )



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Reclamation area 11

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 30.50 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.190 hrs
oUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches ~
peak flow= 11.38 cfs ( 0.37017 1iph )
at time 12.059 hrs
INPUT FOR: Reclamation area 12
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 53.30 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.180 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 20.23 cfs ( 0.37645 1iph )
at time 12.048 hrs



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Reclamation area 13

STORM :

dist =SCS Type II - 24 Hr

depth = 1.84
duration = 24.00

inches
hrs

WATERSHED :
area = 0.92

cn = 78.00
time conc =

acres

0.040 hrs

runoff depth
initial abstr
peak flow=

at time 12.005

0.39740

0.56410
0.42
hrs

inches
inches

cfs ( 0.45594 iph )

INPUT FOR:

Reclamation area 14

STORM :

dist =SCS Type II - 24 Hr

depth = 1.84

inches

duration = 24.00 hrs

WATERSHED :
area = 10.64

cn = 78.00
time conc =

acres

0.130

- W T S S S - G . - - - — — - TP W D T D D = S S D G = W = — S T T W WAV e . — ——————

runoff depth
initial abstr
peak flow=

at time 12.029

0.39740

0.56410
4.32
hrs

inches
inches
cfs (



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR:

Reclamation area 15

STORM :

dist =SCS Type II - 24 Hr

depth = 1.84

inches

duration = 24.00 hrs

WATERSHED
area = 1.63

cn = 78.00
time conc =

acres

0.040 hrs

runoff depth
initial abstr
peak flow=

at time 12.005

0.39740

0.56410
0.75
hrs

inches
inches

cfs ( 0.45594 iph )

INPUT FOR:

Reclamation area 16

WATERSHED :
area = 4.19

cn = 78.00
time conc =

acres

0.080 hrs

—— — — — A — ——— ——— D TV D ——— ——— - > — —————— TP D = —— —— . S " ———— - — t— — D WS = —— - —

STORM :
dist =SCS Type II - 24 Hr
depth = 1.84 inches
duration = 24.00 hrs
OUTPUT SUMMARY
runoff depth 0.39740
initial abstr 0.56410
peak flow= 1.83
at time 12.011 hrs

inches
inches

cfs ( 0.43227 iph )



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR:

STORM :
dist =SCS Type II - 24 Hr
depth = 1.84 inches

duration = 24.00 hrs

runoff depth 0.39740
initial abstr 0.56410
peak flow= 3.47

at time 12.059 hrs

INPUT FOR: Reclamation area 18

STORM :
dist =SCS Type II - 24 Hr
depth = 1.84 inches
duration = 24.00 hrs
OUTPUT SUMMARY
runoff depth 0.39740
initial abstr 0.56410
peak flow= 27.41

Reclamation area 17

WATERSHED : :
area = 9.30

cn = 78.00
time conc =

acres

0.190

inches
inches

cfs ( 0.37017 iph )

WATERSHED :
area = 69.20
cn = 78.00

time conc = 0.150

inches
inches

cfs ( 0.39280 iph )



- OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Reclamation area 19

T et > b T T > ——— — T — — — _— — — — —— —— — — T — —— S — ——— T T — —— > - - — ——— ———

STORM WATERSHED :
dist =SCS Type II - 24 Hr area = 8.50 acres
depth = 1.84 inches

cn = 78.00
time conc = 0.080 hrs

- —— —————— " " T — —— ——————— —— ——— — —" W ———— T ———— — > THD S — — A b w— m— — — —" o —

duration = 24.00 hrs

OUTPUT SUMMARY

runoff depth 0.39740 inches

initial abstr 0.56410 inches

peak flow= 3.70 cfs ( 0.43227 iph )
at time 12.011 hrs

T T T T e et e e it e > . > et . > . — T ——— —— ——— — - — e o= —

WATERSHED{%L};
: area = 6. acres
depth =

. cn = 78.00
duration = 24.09 ) time conc = 0.190

dist

OUTPUT SUMMARY

runocff depth 0.39740 .y

inches
initial abstr 0.56410 inches -
peak flow= 2.26 cfs ( 0.37017 i
at time 12.059 hrs




OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Reclamation area 21

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 7800.00 acres
depth = 2.85 inches cn = 72.00
duration = 24.00 hrs time conc = 1.490 hrs
OUTPUT SUMMARY
runoff depth 0.72035 inches
initial abstr 0.77778 inches
peak flow= 1761.65 cfs ( 0.22399 iph )
at time 13.112 hrs
INPUT FOR: Reclamation area 22
.STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 5.70 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.080 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 2.48 cfs ( 0.43227 iph )
at time 12.011 hrs
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QUTPUT FROM SCS STORM HYDROGRAFH PROGRAM

INPUT FORsS Reclamalion Areas 24

STORM & WATERSHED &
dist =8CS Type 1T - 24 He Area = 3.95 ACTES
depth = 1.84 inches cn = 78.00
duration = 24.00 hes Lime coar = 04180 hos

.—.._.—.-—-—-—-—--.m-—-a—--——--—-....—.—..—..——._—-—.—-—..—..—-.-—.—.-——-—..——...__-..—.._.....—...—...—-—-.-n—-

QUTPUT SUMMARY
runoff depth Q39740 inches
initial abste C.586410 jinwches
peak flow= 1.50 cfe ¢ 0.37645 dph )
at time 12.048 s ‘

.._—-——-—-——-—.————.————.————._—...—--—-—-.—.—--——-..—-—-—.-—.——.-—-—.—.....—..—.——-—.—..——.—.—

T

7,




OUTEFLT FROM SOS S5TORM HODRODRAFH PROGRGA

THFDT FOR S Recdamation Graes @ 20
STORM & Wef

st =S05 Typew T - 39 Hye ARV G SN

deptiy e 1.84 Fovihres s D TR R 4 14
vl at ion = 24,000 ey

b e @ IO I IS ¢ Foves

OUTEDT SHMMaRY .

vt F cleplh 0. 397 40 doerbree s

g bial abste QWb at o Jove b
ek F Lo 2.2 i ¢ GL3701F  dphe D
At bl L2.05%

THPUT FORS Reclamat ion fves

STORM & WaETERSHED &
it =508 Typw T1 ~ 24 Hre AV Lm0 NIV
depth = 1.84 o bies s oo TRLOO0
choerabion = 24,00 oy R W T S TR O 10 o

DUTFUT SUMMARY

vuneF F o chayrbie QL3977 40 e s s
v bial abwhke D HBAHTO oty
treeals Pl At DR A < G4 dpbe
[T SURY 5 00 ' T SV UdtJUIE dh B N SO e SRR RTRURN




ITNPUT FOR: Resslamat.ion

Area 29
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STORM 2

dial =8CS Type IT - 24 Hr
depth =2 1.84 Labaes
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s

WATERGHED =

SyeE = 17.12 VG
o o= T3.00

Lime cong = 0,170 hivs
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runoff depth
Lnitial abstre
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a4t Lime 12.059

0.39740
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654
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cfe < 0.3790%5 diph 3
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Appendix VI-3
Hydranlic Designs
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QUTRPUT FROM SIS STORM HYDROGRAFH FROGRAM

INFUT FOR: Drainage 1

- Upper Horse CDanyon — S0yr-—-2dhr

STORM

dist =S8 Type II - 24 Hr

WATERSHED

area = 7800.00 acres
depth = 2.46 inches cno= 72,00
duration = Z24.00 hrs time conc = 1.4390 hrs
QUTFUT SUMMARY
runcoff depth Q.S0735 inches
initial abstr 0.77778 inches
peak flow= 1154.73 cfs ¢ 0.14682 1iph 2
at time 13.112 hrs
INFUT FOR: Drainage 2 - Mine Fortal - JOyr—-Z4hr
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 102.80 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.320 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 31.82 cfs ( 0.30702 1iph )
at time 12.160 hrs



INPUT FOR: Drainage 3 - 10yr-24hr

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 53.30 acres
depth = 1.84 inches cn = 78.00

duration = 24.00 hrs time conc = 0.180 hrs

runoff depth 0.39740

inches

initial abstr 0.56410 inches

peak flow= 20.23 cfs ( 0.37645 iph )
at time 12.048 hrs

INPUT FOR: Drainage 4 - 10yr-24hr

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 5.70 acres
depth = 1.84 inches

cn = 78.00
time conc = 0.080 hrs

duration = 24.00 hrs

runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 2.48

cfs ( 0.43227 iph )
at time 12.011 hrs



INPUT FOR: Drainage 5 - 10yr-24hr

WATERSHED :

STORM :

dist =SCS Type II - 24 Hr
depth = 1.84 inches
duration = 24.00 hrs

OUTPUT SUMMARY

runoff depth 0.39740
initial abstr 0.56410

peak flow= 2.10
at time 12.013 hrs

INPUT FOR: Drainage 6 - 10yr-24hr

STORM :

dist =SCS Type II - 24 Hr
depth = 1.84 inches
duration = 24.00 hrs

OUTPUT SUMMARY

runoff depth 0.39740
initial abstr 0.56410

peak flow= 2.55
at time 12.012 hrs

area = 4.95 acres
cn = 78.00
time conc = 0.100 hrs
inches
inches
cfs ( 0.41995 iph )
WATERSHED :
area = 5.94 acres
cn = 78.00
time conc = 0.090 hrs
inches
inches
cfs ( 0.42615 iph )



INPUT FOR: Drainage 7 - 10yr-24hr

STORM :

dist =SCS Type II - 24 Hr

depth = 1.84
duration = 24.00

inches

hrs

WATERSHED :

area = 4.48
cn =

acres
78.00

time conc = 0.120 hrs

runoff depth
initial abstr
peak flow=

at time 12.032

0.39740

0.56410
1.85
hrs

inches
inches
cfs (

INPUT FOR: Drainage 8 - 10yr-24hr

WATERSHED :

area = 4.70
cn =

78.00
time conc =

acres

0.100 hrs

STORM :
dist =SCS Type II - 24 Hr
depth = 1.84 inches
duration = 24.00 hrs
OUTPUT SUMMARY
runoff depth 0.39740
initial abstr 0.56410
peak flow= 1.99

at time 12.013

hrs

cfs (

inches
inches

0.41995 iph )



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Drainage 9 - 10yr-24hr

STORM :

dist =SCS Type II - 24 Hr

depth = 1.84
duration = 24.00

inches
hrs

WATERSHED :
area = 17.03

cn = 78.00
time conc =

acres

0.110 hrs

runoff depth
initial abstr
peak flow=
at time 12.027

0.39740

0.56410
7.11
hrs

inches
inches
cfs (

0.41385 iph )

INPUT FOR: Drainage 10 - 10yr-24hr

STORM :

dist =SCS Type II - 24 Hr

depth = 1.84

inches

duration = 24.00 hrs

WATERSHED :
area = 4.19

cn = 78.00
time conc =

acres

0.080 hrs

runoff depth
initial abstr
peak flow=

at time 12.011

0.39740

0.56410
1.83
hrs

inches
inches
cfs (

0.43227 iph )



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Drainage 11 - 10yr-24hr

STORM :

dist =SCS Type II - 24 Hr

depth = 1.84

WATERSHED :

area = 5.20

acres
inches cn = 78.00
duration = 24.00 hrs time conc = 0.070 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 2.29 cfs ( 0.43712 iph )
at time 12.012 hrs
INPUT FOR: Drainage 12 = 10yr-24hr
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 1.52 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.070 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 0.67 cfs ( 0.43712 iph )
at time 12.012 hrs



OUTPUT FROM SCS STORM HYDROGRAFH FROGRAM

INFUT FOR: Drainage 13 - 10yr-24hr
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STORM WATERSHED :

dist =8C8 Type II - 24 Hr area = 63, 20 acres
depth = 1.84 inches on = 78,00
duration = 24,00 hrs time conc = 0,130 hrs

OUTFUT SUMMARY

runoff depth Q0.339740 inches

initial abstr 0.56410 inches

peak flow= 27 .41 cfs € 0.39280 iph
at time 12.040 hrs
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OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Disturbed Area Diversion 1

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 4.74
depth = 1.84

acres
cn = 86.00
duration = 24.00

inches

hrs time conc = 0.140 hrs
OUTPUT SUMMARY
runoff depth 0.72986 inches
initial abstr 0.32558 inches
peak flow= 3.54 cfs ( 0.74054 iph )
at time 12.021 hrs
INPUT FOR: Disturbed Area Diversion 2
STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 4.31 acres
depth = 1.84 inches cn = 78.00
duration = 24.00 hrs time conc = 0.110 hrs
OUTPUT SUMMARY
runoff depth 0.39740 inches
initial abstr 0.56410 inches
peak flow= 1.80 cfs ( 0.41385 1iph )
at time 12.027 hrs



OUTPUT FROM SCS STORM HYDROGRAPH PROGRAM

INPUT FOR: Disturbed Area Diversion 3

STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 1.13
depth = 1.84 inches cn = 82.00
duration = 24.00 hrs

acres

time conc = 0.080 hrs
OUTPUT SUMMARY
runoff depth 0.54580 inches
initial abstr 0.43902 inches
peak flow= 0.68 cfs ( 0.59348 iph )
at time 12.011 hrs
INPUT FOR: Disturbed Area Diversion 4
" STORM : WATERSHED :
dist =SCS Type II - 24 Hr area = 24.82 acres
depth = 1.84 inches

cn = 84.00
time conc = 0.180 hrs

duration = 24.00 hrs

runoff depth 0.63286

inches
initial abstr 0.38095 inches
peak flow= 15.56 cfs ( 0.62170 iph )
at time 12.048 hrs



QUTFUT FROM SCS STORM HYDROGRAFH FROGRAM

INFUT FOR: Disturbed Drainage S
STORM = WATERSHED :
dist =828 Type 11 - 24 Hr area = 1.38 arres
depth = 1.84 inches on = 86,00
duration = 24,00 hrs time conc = 0,120 hrs
QUTFUT SUMMARY
runaff depth 0. 72386 inches
initial abstr 0,3223558 inches
pealk flows=s 1.03 cfs ¢ 0.74321 iph 3
at time 12,012 hrs
INFUT FOR: Disturbed Diversion 6
STORM : WATERSHED :
- 24 Hr area = 3.70 acres

dist =85 Type I1I

depth = 1.84 inches cno= 30,00

time conc = O.140 hbhrs

duratiaon = 24,00 hrs
QUTFUT SumMmMarRyY
runcff depth 0.35307 inches
initial abstr Q22222 inches
peak flow= S0 cfs € 0.34812  iph )
12,021 hrs

at time -



Culvert Calculations
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2-56

Chart 2-56: HEAD FOR STANDARD C.M.P. CULVERTS
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Appendix VI-3

Diversion Ditch Designs
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Appendix VI-4

Riprap Design
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Appendix VI-5

Sediment Pond Designs
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Chart 2-62: PARTIAL FLOW IN A .O_mOC_LPm. PIPE
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