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1.0 INTRODUCTION

This report presents an engineering plan for the control and management of surface water runoff,
sediment, and pumped groundwater at the Chuitna Coal Project. This plan is integrated with the
mining plan and allows for planning and implementation of water management structures. The
plan provides a water balance for mine operations that is sufficient for planning, sizing, and
constructing sedimentation ponds, diversions, and other water control structures. The plan and
mine project water balance, in part, is based on the baseline surface water and groundwater
characterization (Riverside Technology, Inc. [RTI] 2009, 2007), as well as other project studies.

1.1  Project Background

The Chuit River basin is located in south-central Alaska on the west side of Cook Inlet
approximately 40 miles west of Anchorage. The village of Tyonek lies to the south of the basin
and the community of Beluga is located to the north. The basin occurs within the Cook Inlet-
Susitna Lowlands physiographic sub-province, a broad lowland that generally lies below an
elevation of 1,000 feet bounded by the Alaska Range to the west, and the Talkeetna Mountains to
the east (RTI 2007). The region is mantled by metal-rich deposits of glacial origin overlying
Tertiary-aged sedimentary rocks. The topography of the plateau is characterized by relatively
gentle but irregular topography with discontinuous hills and numerous depressions typical of
highly glaciated terrains.

The proposed Chuitna Coal Project is based on a nominal 1 billion metric ton low sulfur sub-
bituminous coal reserve located within a 20,571-acre lease tract. The proposed area to be mined
in the lease tract is approximately 5,000 acres and will yield a projected 300 million metric tons
of coal. Coal will be mined using surface mining techniques which will include dragline and
truck and shovel operations. The proposed mine plan calls for a 25-year mine life, depending on
market conditions.

The Chuit River (Chuitna) is the river basin within which the proposed mine site is located.
Three Chuitna tributaries, designated as 2002 (Lone Creek), 2003, and 2004, are potentially
affected by the mining operation. The Chuit River watershed and the three main sub-watersheds
are depicted in Figure 1-1 along with the proposed project boundary. Characterization of surface
water hydrology and water quality is presented in RTI (2009).

The geology of the site consists of semi-consolidated coal-bearing sedimentary rocks of the
Tyonek Formation overlain by younger unconsolidated sediments. These sediments include the
broadly prevalent Glacial Drift which covers nearly the entire project site and a large majority of
the basin and Alluvium that occurs along stream reaches. The stratigraphy can be broken into
four main hydrogeologic units. From top to bottom, these are the Glacial Drift and Alluvium,
Mineable Coal Sequence, Sub Red 1 Sand, and a Lower Coal Sequence (Arcadis, 2007). The
groundwater flow system can be divided into an upper system, consisting of the Glacial Drift and
Alluvium, and a middle system, consisting of the Mineable Coal Sequence, and a lower system
consisting of the Sub Red 1 Sand. The upper flow system is unconfined, is recharged by
precipitation and snow melt and discharges to surface streams as base flow. The middle and
lower flow system is generally separated from the upper flow system and does not significantly
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affect base flows of area streams. A clay layer that is up to 30 feet thick occurs above the Sub
Red 1 Sand unit which serves as an aquitard. For this reason, the Sub Red 1 Sand unit is
confined, providing further hydrologic separation from the upper hydrogeologic units. It also
exhibits a potentiometric surface that can reach into the Mineable Coal Sequence.

1.2 Overview of Mining

Based on the configuration of the coal resources within the project area, surface mining
techniques will be used to extract the coal resources from multiple pits within the project area.
The process involves:

e Clearing vegetation from the current mining area,;
e Removing and storing topsoil for use during revegetation;

e Excavating interburden and overburden and storing the material in a stockpile or
backfilling into pits that have been previously mined;

e Excavating the coal resource;

e Backfill and recontouring the mined pit with interburden and overburden in preparation
for revegetation; and

e Covering with topsoil and reclaiming vegetation.

During excavation, the surface elevation will be lowered in the mined area compared to the
surrounding area. Direct precipitation and snowmelt on the mining pits, overburden spoil piles,
topsoil stockpiles, and other disturbed areas will require management to prevent the runoff and
transport of sediments off site and into area streams. In addition, mining will require
groundwater to be pumped from the Glacial Drift hydrogeologic unit to dewater the immediate
area being mined. Water will also need to be pumped from the Sub Red 1 aquifer to reduce
(depressurize) the potentiometric head and prevent significant upwelling of water into the mine
pit. The dewatering wells will be installed and operated prior to initiation of mining, and the
wells in the Glacial Drift will be replaced as needed as they are overtaken by advancing mine
pits. A three-dimensional groundwater model was prepared to predict the geographic extent and
magnitude of groundwater drawdown that will be caused by mining (Arcadis, 2007). The model
also predicts potential stream base flow depletions in adjacent reaches of streams 2002, 2003,
and 2004 drainages, resulting from the groundwater drawdown.

1.3  Summary of Water Management Control Plan

The control and management of surface water runoff, sediment, and pumped groundwater are
regulated by several provisions of the Clean Water Act (CWA), including Sections 304(e),
307(b), 308(a), 402(a), and 501(a), the Alaska Water Quality Standards promulgated under 18
AAC 70 of the Alaska Administrative Code, and the Alaska Surface Coal Mining Control &
Reclamation Act (ASMCRA) under 11 AAC 90. The purpose of this report is to provide a plan
for managing and discharging surface and groundwater generated as a result of mining in
compliance with regulations under the CWA and ASCMRA, and to prevent or minimize effects
to off site water resources and the hydrologic balance of the area.
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This report provides projected site water management plans and maps for the first 8 years of
mining, year 15, year 22, and year 26 (after final reclamation) in Appendix A. It replaces all
previous drafts of conceptual plans for water control for the Chuitna Project. The plans and
maps depict areas of surface disturbance, stream channel diversion, surface water interception
and conveyance channels, sumps, sediment control ponds, groundwater pumping areas in both
the Glacial Drift and Sub Red 1 Sand hydrogeologic units, and proposed National Pollutant
Discharge Elimination System (NPDES) discharge outfall locations. The hydrologic control
structures are presented in plan view only and do not include detailed profile, cross sectional,
geotechnical, textural and hydrologic information that will be required by ADNR for review and
approval before construction, or to meet requirements of ASMCRA. Detailed designs for all
structures will be prepared and presented for regulatory review and approval before commencing
construction.

The specific objectives of this plan are:

e Provide PacRim Coal a road map for managing waters on the site. This road map (plan)
is integrated with the mining plan and will allow for planning and implementation of
water management structures. The plan provides a water balance that is sufficient for
planning, sizing, and constructing sedimentation ponds, diversions, and other water
control structures.

e Provide initial information to support the development of the operational water control
portion of the ASMCRA application. An updated application section will be submitted
that outlines information required in an ASMCRA application, including engineering
specifications for ditches, sediment ponds, and effects analyses.

e Along with other environmental information documents, provide information regarding
mine water balance and planned mine infrastructure to support effects analyses being
conducted under the National Environmental Protection Act (NEPA).

PacRim Coal received a request from EPA in a letter dated May 15, 2009 to provide additional
data regarding site hydrology, discharges to surface water, stream flow-duration frequencies,
projected characteristic stream flows and projected water quality. This request was made to
provide additional data for evaluation of impacts and preparation of the Draft Environmental
Impact Statement. While this report and management plan address some of the information and
data requested by EPA, as specified by the objectives above, PacRim will develop a subsequent
comment response document to specifically address and itemize the requested additional
baseline data and effects analysis.
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2.0 WATER BALANCE

Prior to developing the water management plan, a detailed monthly water balance was
developed, incorporating site hydrology, projected groundwater pumping rates, and the projected
mining plan. The water balance was then used to develop a site water management plan,
including stormwater and sediment control structures, clean water diversions, and proposed
NPDES discharge locations on an annual basis. Planning was conducted for the first 8 years of
mining, as well as projected facilities for years 15, 22, and 26, covering the life of the project.
Stream flow estimates were made at critical locations, based on the water balance and water
management plan. A review and reissuance of both ASMCRA and NPDES permits usually
occurs on a five year cycle. It is anticipated that the projected mine site water balance and the
water management control plan will be reviewed and modified, if necessary, in conjunction with
future project reviews and permit applications under ASMCRA and NPDES.

2.1  Water Balance Equation

Development of the water management plan first required a site-specific precipitation estimate.
Available precipitation data was limited, so a water balance approach was taken to estimate
precipitation based on the total water yield from 2003 Creek. The water yield in a stream is the
sum of the inflows, minus the losses, and can be expressed as follows:

Water Yield = Total Stream flow
= Base flow (supported by groundwater) + Surface Runoff
= Precipitation (including snowmelt) — Evaporation — Deep Groundwater Recharge

The various components of the water balance equation are generally determined from site-
specific data, estimated from empirical equations, or determined by subtraction from the known
components. The latter approach was followed for the Chuitna Coal Mine water balance. Long-
term stream flow (measured on-site) and evaporation data (from the Matanuska station, with
modifications discussed below) were available, and groundwater recharge and base flow were
estimated using a calibrated groundwater model (Arcadis 2007, 2009). Precipitation was then
determined by subtraction. Use of the modeled base flow allowed tracking of groundwater
discharge/stream base flow and surface runoff separately in the water management computations.
This was an important distinction when considering surface water diversions. An alternative
computation using the total stream flow yield, without using the groundwater model data to
separate base flow and surface runoff, was also conducted as a check on the sensitivity of the
precipitation estimates. The result produced very similar annual precipitation estimates (within
5%). The specific calculation of each of the individual components of the water balance is
discussed in more detail in the sections below.

2.2 Stream Gage Data

As was previously discussed in Section 2.1 above, no long-term precipitation record was
available for the project site that was sufficiently reliable for evaluation of site hydrology and
development of the water balance. However, continuous stream flow records were available for
several stations throughout the watershed, including stations in the 2002, 2003, and 2004
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drainages (Riverside Technology Inc., 2009). Given the relative accuracy of the available
precipitation, stream flow, and evaporation data, it was determined that the water balance should
be based on the stream flow record, with allowances for evapotranspiration and percolation to
deep groundwater used to develop an “effective” precipitation depth for each month during wet,
dry, and average years.

Some of the stream flow data was only collected over short, non-overlapping periods of record,;
however, gage C180, located near the outlet of the 2003 drainage and below the proposed area of
mining, provided data for 24 calendar years, during the period 1982 through 2008. Gages C140
and C141, located in the upper reaches of 2003 and downstream of the majority of proposed
mining disturbance, provided limited periods of overlap with C180, from which no consistent
flow ratio relationship could be determined for individual months. It was therefore determined
to use the record from C180, transposed to upstream locations by the use of drainage area ratios,
for computation of the monthly water balance. To ensure that monthly average flows were not
biased by months with partial data, especially during transition months between high and low
seasonal runoff, the C180 data was censored to include only months with complete records. In
all, 9 partial months were removed, and 40 months lacked a record, yielding a 239-month (19.9-
year) dataset.

Watershed yield calculations support the approach of using C180 gage data to develop the water
balance. RTI (2009) examined watershed yield for gages within the Chuitna basin, computing
yields for all gages for the entire period of record, and paired gages with overlapping records.
They determined that yield was strongly affected by the watershed’s average elevation. Table 2-
1 presents updated watershed yield calculations, comparing multiple gages across the available
overlapping periods of record. Similar to Riverside’s results, yield tends to increase with both
drainage area and average elevation, both among and within watersheds. 2003 Creek yields less
water per unit drainage area than 2004 or 2002 Creeks, as those creeks have headwaters that
occur at higher elevations with higher annual precipitation. Areas within the 2002 and 2004
basins, but adjacent to the mined area of the 2003 basin, however, can be expected to produce
similar yields as 2003, due to similar topography, soils, and elevation. The long term record at
gage C180 in the 2003 basin shows a yield of 2.66 cubic feet per second/square mile (cfs/mi?).

2.3 Evaporation Data

Long-term (1948-2008) pan evaporation data, available from the Matanuska weather station, was
considered the best option for translating measured stream flow to effective precipitation for use
in the water balance. Monthly average pan evaporation was computed from the daily dataset,
and adjusted using a standard pan coefficient of 0.70. This coefficient is used to adjust measured
evaporation from a Class A pan to evaporation rates that would be expected from a larger lake or
reservoir. To achieve more realistic summertime runoff rates in the water balance, July’s
evapotranspiration was partially reassigned to occur in May (50%) and June (10%). This was
necessary because stream flow data were used to derive the precipitation estimation. Some of the
water that would normally be intercepted by vegetation and infiltrated into soil during spring
runoff in May and June would be evaporated and transpired in the drier month of July. For
disturbed areas, some water that would normally transpire in July would thus occur as runoff in
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May and June. The percentages used are engineering estimates. Table 2-2 summarizes the
evaporation data and calculations.

2.4  Groundwater Recharge and Base flow Components

The base flow and groundwater recharge components of the water balance were determined from
a calibrated groundwater model of the site (Arcadis 2007, 2009), which computed recharge rates,
stream base flow, and groundwater flow in the three major hydrogeologic units: the Glacial Drift,
Mineable Coal Sequence, and Sub Red 1 Sands. The calibrated model indicated that 27% of
average precipitation recharges the Glacial Drift unit, of which 97.2% becomes stream base flow.
The remaining 2.8% recharges the units below the Glacial Drift and does not contribute to stream
flow. The resulting base flow at gage C180 of 11.9 cfs, or 11.05 inches per year, was subtracted
from the total measured stream flow to determine the surface runoff component for the water
balance. The groundwater model predicted base flow (i.e., at any given stream location) on an
average annual basis. Development of the water management plan required base flow
predictions on a monthly basis and it was recognized that base flow would be higher in some
months and lower in other months, especially winter. To improve accuracy of the site water
balance, monthly base flow was calculated as the lesser of either the observed average monthly
stream flow or the monthly average base flow predicted by the groundwater model (i.e. annual
base flow divided by 12). Differences in the annual flow volumes were then applied to other
months (30% each to April and June, 40% to May) to maintain an annual average base flow of
11.05 inches per year. Deep groundwater recharge (a loss from the surface system) was
computed as base flow multiplied by 0.028. Surface runoff was computed as total stream flow
minus base flow.

2.5  Precipitation Estimate and Runoff Coefficients

Precipitation estimates and runoff coefficients were computed for “wet”, “dry”, and “average”
years, based on the C180 stream flow data and Matanuska evaporation data. The design “wet”
year was developed in order to ensure that there will be sufficient water storage capacity for the
mine site to handle an above-average year-round precipitation conditions (highest during the
spring runoff period) without intruding on the storm water and settling capacity of ponds that
will be based on control of the 10-year, 24-hour storm event. The “dry” year was developed to
provide an estimate of the worst-case stream flow depletions due to dewatering of the Glacial
Drift unit, and to evaluate the potential effectiveness of stream flow augmentation using pumped
groundwater.

The “wet” year scenario was developed to provide reasonable assurance in handling long-
duration high spring runoff flows during above-average years, while relying on the 10-year storm
capacity of the ponds for shorter, more intense flood-producing rainfalls such as occur in the fall.
The “wet” year scenario can also help identify periods of higher flows caused by the combined
effects of higher post-mining surface runoff, groundwater discharge, and interbasin transfers.
The scenario was therefore developed using monthly stream flows of 15% of one standard
deviation above the station C180 mean for the critical spring runoff months of April, May, and
June, and 10% of a standard deviation above the mean for the remaining months. These
percentages were based on best professional judgment using experience in evaluating water
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balances and sizing structures at other sites. These increases lead to an annual runoff of 20.3%
of one standard deviation above the mean. For the design “dry” year, each month was assigned a
total runoff rate 20% of one standard deviation below the mean for that month. This yielded an
annual rate of 45.7% of one standard deviation below the mean annual value.

Monthly precipitation was computed by using by rearranging the water balance equation.
Precipitation was computed by adding total stream flow to evapotranspiration and deep
groundwater recharge. The precipitation estimate computed for this water management plan is
an “effective” value, in that winter snowfall appears in the water balance in the spring, when it
melts, rather than when it falls. The “average” year precipitation estimate by this method was
44.4 inches, similar to the 44 inches used in previous studies at the mine site. The “wet” year
estimate was 47.3 inches, or 109% of an average year, and the “dry” year estimate was 39.6
inches, 84% of an average year.

Runoff coefficients for undisturbed land (based on the pre-mining condition) were computed by
dividing the surface runoff depth by the precipitation depth for each month. Resulting runoff
coefficients varied by month (Table 2-3), ranging from 0.00 to 0.84, and averaging 0.47 for the
“wet” year. Both monthly maxima and annual average coefficients were lower for the “average”
(0.82/0.44) and “dry” (0.76/0.37) years. The annual minimum occurred during months with zero
surface runoff (i.e., base flow only), including February and July for a “wet” year, and additional
months in “dry” and “average” years. Tables 2-3 through 2-5 summarize the calculations for
wet, dry, and average years, respectively.

To differentiate the runoff response of disturbed land for predictive modeling estimates
(including truck-shovel stripped areas, open pit/dragline areas, and stockpiles), it was assumed
that 80% of evaporation losses were eliminated, and the runoff coefficients recomputed.
Grubbed areas were not assigned this value because vegetative cover and surface roughness
remains high. The resulting computed runoff coefficients ranged up to 0.85 for the “wet” year,
averaging 0.70. Tables 2-3 through 2-5 summarize the calculations for wet, dry, and average
years, respectively. The precipitation estimates and runoff coefficients for disturbed and
undisturbed land were applied to the mine site and surrounding area, along with groundwater
pumping and mine inflow estimates, to obtain an estimate of site water management and stream
flow augmentation needs, discussed in Section 5.0, below.

2.6  Groundwater Pumping

As noted in Section 1.3, groundwater will be pumped from both the Glacial Drift and Sub Red 1
Sand hydrogeologic units. Pumped groundwater will be discharged to streams for flow
augmentation, and therefore must be accounted for in the water management plan developed
from the water balance. Arcadis (2007, 2009) developed groundwater pumping, drawdown,
residual pit inflow, and stream flow depletion estimates based on the pit limits and
dewatering/depressurization requirements of the mine plan. Residual pit inflow is residual
groundwater flux (seepage) that will flow from the mineable coal sequence hydrostratigraphic
unit into the pits. The 2009 groundwater pumping and residual inflow estimates are presented in
Table 2-6 on an annual basis. Projected groundwater pumping rates for the groundwater model
were estimated on an annual basis, while residual pit inflows varied monthly. The reported
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values are the annual averages for the latter case. Stream flow depletions are discussed in
Section 5.0
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3.0 WATER CONTROL STRUCTURES

PacRim Coal will use a variety of water control structures to manage runoff, control erosion and
sediment generation, and to meet NPDES effluent limits prior to discharge off site. Additionally,
a variety of structures will be used to divert unimpacted runoff and stream flows around the mine
site. These structures will be used to minimize the amount of water that comes in contact with
mining disturbance.

In addition to major control structures, PacRim Coal will use Alternate Sediment Control
Measures (ASCMs) to control runoff from temporary construction sites, topsoil stockpiles,
principal haul roads, the main access road, and other small areas as appropriate. ASCMs
minimize erosion and reduce sediment transfer using best management practices. They are
practical in cases where construction of conventional conveyance and containment structures for
water runoff would impact additional lands that would otherwise not be physically disturbed by
mining.

3.1  Description of Major Structures
3.1.1 Sediment Control Ponds

Sediment control ponds will be used to manage discharges from all mining areas and facilities,
including mine pits, grubbed areas, stripped areas, overburden piles, top soil storage areas,
recently reclaimed areas, and ancillary facilities that result from rainfall and snowmelt runoff.
Sediment control ponds will also be used to manage residual groundwater that will seep into the
mine pits through the pit slopes. This source will primarily be seepage through the pit walls
from the Mineable coal sequence. Since the Glacial Drift and the Sub Red 1 Sand will be
dewatered and depressurized ahead of the mine pit, only small seepage volumes are expected
from these units. Runoff and seepage (i.e. residual groundwater) within the mine pit will be
directed (report) to sumps where it will then be pumped to sediment control ponds. In the
winter, snow within the pit may be managed by stockpiling within the pit in areas or other
storage areas where melting and runoff will be directed to mine sumps or sediment ponds.

All sediment control ponds will be designed and constructed to meet ASMCRA requirements
specified by 11 ACC 90.336, plus additional features needed to meet NPDES requirements under
the CWA. These structures will be designed to detain and impound precipitation and snowmelt
runoff, and apply flocculants and coagulants to reduce sediment and metals associated with the
sediments to meet NPDES permit limits. Control ponds will be designed and constructed to
detain, at a minimum, the 10-year, 24-hour precipitation event for the watershed above the
structure, plus the volume of the continuously managed runoff and residual groundwater as
predicted from the water balance under the “wet year” scenario. Peak discharges above the 10-
year 24-hour storm volume will be discharged through a controlled principal outflow structure,
such as a standpipe, perforated standpipe, or similar type outfall. The ponds would also be
constructed to safely pass the peak discharge from the 25-year, 6-hour storm event over or
through an emergency spillway. In addition to these volumes, ponds will be sized to store, at a
minimum, one year of sediment accumulation. Accumulated sediment in the ponds will be
periodically removed from the ponds and deposited in the mine backfill as necessary.
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In order to meet NPDES effluent limits, the sedimentation ponds will be designed using the
optimum test results for settling and removal of sediments and metals associated with the
sediments, as determined from bench scale treatment studies (Riverside Technologies and
Poudre Valley Environmental Services, 2008). Each pond will have three cells. The first cell
will be designed as a pretreatment/detention cell where a majority of settleable solids in the
runoff will drop out of suspension. Water will then decant from the first cell to the second cell
through a designed outfall structure or spillway. Coagulants and flocculants such as those
identified by the study will then be added in the second cell or its entrance spillway to enhance
settling of remaining suspended sediments and colloids. Optimal types of coagulants and
flocculants that maximized treatment effectiveness and that were also shown to be safe for
aquatic resources were identified during the study (RTI and PVES, 2008). Water from the
second cell will decant to a third cell for increased detention time and to provide final polishing
prior to discharge. Each cell will be sized to provide at least the minimum amount of detention
(throughput) time as determined from the bench scale study (generally not more than 48 hours).

During normal operation (base flow and storms up to and including the 10-year event), water
from a final cell will be pumped or drain by gravity to an NPDES surface water outfall at rates
established by the monthly water balance. A regular sampling program for this effluent will be
established by the NPDES and ASMCRA permits. During storms exceeding the 10-year, 24-
hour precipitation event, peak flows will discharge via both the primary outfall and potentially
the emergency spillway, depending on the magnitude of the event. NPDES discharge points will
be to area streams, in reaches that are undisturbed by mining. For some ponds, such as MI(SP)-
Y00-03 (Figure A-3), uncontrolled discharges exceeding the 10-year event would discharge to
the mine pit rather than to an off site drainage. These ponds are depicted on the plan maps.

3.1.2 Temporary Stream Channel Diversions

Temporary stream channel diversion structures are constructed channels that divert stream flow
from the natural channel around the topsoil stripping or vegetal grubbing areas of the mine to
avoid commingling of undisturbed area runoff with areas that have been disturbed or affected by
mining. They also serve to protect the mine work area from flooding. Portions of the 2003
drainage will be diverted around the proposed mine area by a temporary diversion structure.
Channels will be sized according to the structure’s expected lifetime and risk of failure and in
accordance with ASMCRA under 11 ACC 90.327. At a minimum, diversion structures will be
designed to convey the peak flow rates from the 2-year, 6-hour storm event occurring on the
upstream watershed for ephemeral streams, and for the 10-year, 6-hour event for perennial or
intermittent streams. Side slopes of diversion channels will be shaped to have a 2 to 1,
horizontal to vertical ratio or flatter. The sides and bottoms of the channels may utilize natural
gravels, rock riprap or be seeded to provide channel stability. The design peak flow velocity of
temporary diversions will typically be less than five feet per second, but may be greater in some
diversion reaches. Rock riprap will be used, as necessary, to stabilize steeper diversion reaches
or at outlets where diversions rejoin the receiving streams.

In some cases, the general topography and necessary diversion route may not easily allow the
stream channel diversion to naturally convey gravity flow to the undisturbed receiving channel.
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In these cases, appropriately sized impoundments will be constructed to detain the stream flow
and a pump lift station will be used to transfer the flow to a continuance of the diversion channel
or to the undisturbed receiving channel. The size of the detention structure will be determined
by the pump capacity, expected base flow, and allowance for average peak flows. Using pump
stations will prevent unnecessarily deep cuts along hillsides or along other topographic features
in order to construct a continuous diversion.

There are no permanent stream diversions proposed for the mine. The current mine plan
provides for reclamation of all areas and restoration of the 2003 stream channel where it was
removed and diverted by mining.

3.1.3 Temporary Interception or Run-on Diversion Channels

These structures will function to intercept and collect overland runoff, flow through litter and
potentially some shallow groundwater from unaffected lands outside of mining and convey that
water to natural channels, stream channel diversions, or to flood control structures (described
below). This type of channel is distinguished from stream diversions in that collector channels
do not divert stream flows but intercept and redirect ephemeral and overland runoff. Interception
channels will be designed according to ASMCRA standards specified by 11 ACC 90.325 for
temporary diversions and conveyance of flow.

Collector/interceptor channels will also be employed to collect water from affected, unreclaimed
lands and from reclaimed lands for conveying disturbed area runoff to sediment control ponds, to
active mine pits and to backfill sumps. In consultation with the ADNR and on a site-by-site
basis, some segments of interceptor channels not diverting stream flows may be retained in the
permanent landscape if it is shown that regrading of the channels will provide effective erosion
control during reclamation and re-establishment of vegetation.

3.1.4 Flood Control Structures and Ponds

These structures will consist of on-channel or off-channel impoundments that capture runoff
from lands undisturbed by mining. Flood control impoundments are constructed to prevent
flooding of mine pits and facility areas, and as such, are sized according to the expected
longevity of the mine feature they are to protect. Some flood control structures at Chuitna Coal
Mine will be relatively small, having minimal water storage and being located at the beginning
of stream channel diversions. As opposed to impounding stream flows, these types of flood
control structures will be constructed as blocking dikes that force or direct stream flows into a
diversion channel. In cases where water in flood control structures cannot be diverted into
diversion ditches via gravity flow, the water may be pumped to a diversion channel conveying
non-disturbed runoff. As mining progresses, some flood control structures could eventually
receive water from disturbed lands. In these cases these structures will be converted or modified
to sediment control ponds, as described in Section 3.1.1, or discharge waters would be routed to
existing sediment control ponds.
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3.1.5 Pit Sumps

Mine pits will have water collection sumps on the pit floors. Operating pits may have multiple
sumps, depending on the configuration and drainage of the pit floor. Sumps will collect surface
water runoff and snowmelt within the pit, as well as residual groundwater that will seep into the
mine pits through the pit walls. This source will primarily be seepage through the highwall from
the Minable coal sequence. It is anticipated that dewatering will remove a majority of the
Glacial Drift inflows, and that depressurization will significantly reduce the head in the Sub Red
1 Sand units. However, some minor seepage volumes from residual groundwater in these
formations could also be expected to enter the pits. Runoff and seepage (i.e. residual
groundwater) within the mine pit will be directed (report) to the sumps where it will then be
pumped to sediment control ponds. Though conceptual sump locations are depicted on the water
control maps, these structures will be opportunistically located and operated as needed, with the
water pumped out of the sumps to sediment control ponds. Some settling of sediments can be
expected to occur in the sumps prior to pumping to sediment control ponds. Final sediment
removal from this water will occur in the sediment control ponds, as described in Section 3.1.1.

3.1.6 Backfill Sumps

As mining progresses, multiple mine pits will be established that migrate in opposite directions
with backfilling and reclamation occurring behind the advancing pit. As reclamation progresses,
backfill sumps will be used to intercept and collect surface water runoff from the reclaimed area
and prevent it from reentering the mine pits or other areas of active mine operations. These
sumps will be designed to allow collected water to infiltrate into the regraded or reclaimed
substrate. This will enhance the recharge of groundwater into these areas that had been
previously dewatered for mining.

3.2 Alternate Sediment Control Measures

Sediment control is an integral part of mining and reclamation operations at coal mines in the
United States in general, and Alaska in particular. Erosion and sediment controls known as Best
Management Practices (BMP) and Alternative Sediment Control Measures (ASCM) are
employed to reduce the amount of soil particles entrained and transported from a land area and
deposited either down slope or in a stream or other water body. BMPs and ASCMs are
employed to minimize and control erosion and transport of sediments near the source or site of
the entrainment.

Alternate Sediment Control Measures (ASCM) are minor structures or measures used to
establish sediment control while minimizing additional disturbance within or adjacent to a
disturbed area, or to enhance reclamation as it matures. ASCMs and other BMPs will be
employed as needed to minimize the development of erosion and transport of sediment from
relatively small disturbed areas. In general, ASCMs will be employed to reduce raindrop impact,
slow overland flow, reduce interrill and rill erosion, physically collect or filter out sediment, or
minimize sediment entrainment. In some cases, a combination of several types of ASCMs will
be used at specific locations to control erosion and sedimentation.

January 2010 12 -H:I




Draft Water Management Plan for the Chuitna Coal Project

Not all ASCM sites or structures are depicted on the water management and control maps and
drawings. Rather, PacRim Coal will evaluate ASCM sites and establish appropriate ASCMs on
a site-specific, on-the-ground basis. Prior to installation and use of major ASCMs, ADNR will
be provided plans as required for review, comment and approval. Plans may include topographic
base maps showing the drainage basin serviced by proposed ASCMs, size and dimensions if
appropriate, a summary of hydrologic analyses and design storm characteristics used to size the
structure, and results of sediment modeling if appropriate. Where necessary, topsoil in the
vicinity of an installed ASCM will either be salvaged or protected in-situ by minimizing the
extent of disturbance during construction and operation.

ASCMs that could potentially be employed during mining and reclamation operations are
described below. Graphical depictions of ASCMs and other BMPs are illustrated on Figure 3-1.

3.2.1 Sediment Trap or Depression

Sediment Traps are designed to contain or detain most of the surface runoff from a storm event
occurring over a small watershed normally less than 3 acres. Site topography typically
determines the type of structure selected. In most cases these are excavated depressions along a
drainage path with an armored overflow point (rock weir) to direct overflow. Sediment traps are
usually constructed with a maximum capacity of less than 0.5 acre-feet. The trap may include an
anchored sediment filter (silt) fence or a loose rock check dam immediately below the outfall to
further minimize sediment transport.

3.2.2 Ring Ditches

Ring ditches will generally be used around topsoil or overburden stockpiles. They consist of
berms of topsoil or overburden placed around a disturbed area by a blade, scraper, or other type
of machinery. In some instances, the ditch will be consistent around the entire area. In other
areas, where the berm is adjacent to native soil or where topography permits, a small loose rock
check dam may be installed at a low point in the berm to control overflow. When used, sediment
filter fence will be reinforced and anchored into native soil. The sediment filter fence or loose
rock check dam will extend into the berm on each end to prevent flow circumvention.

3.2.3 Natural Depressions

Natural depressions will be used, where possible, to control sediment and to minimize
disturbance. Natural depressions in areas where topsoil has been removed may be used to
provide sediment control for disturbed areas. Natural depressions from small areas where topsoil
has not been removed may be used to provide sediment control for runoff from disturbed areas
that have been re-topsoiled and seeded.

3.2.4 Contour Furrows

Contour furrows may be used along regraded and reseeded hillsides to reduce overland flow
velocities and runoff from causing excessive rilling and gully formation, and to trap sediment
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transport. Furrows are usually temporary and will be used to control erosion help establish
vegetation on reclaimed hillsides.

3.2.5 Edge Filtration Barriers

Edge filtration barriers, such as loose rock check dams, sediment fence or staked straw bales,
will be used, as needed to filter out suspended sediment as water passes along depressions, storm
water ditches, or through more significant the water control structures.

3.2.6 Sediment Filter Fence

Sediment filter fence (SFF), or silt fence, will be employed where necessary to control sediment
transport along gently sloping to relatively flat terrain. SFF will also be used in swales or
parallel to the contour downgrade from disturbed areas. When water can skirt the structure and
erode the SFF’s anchoring material, straw bales or rock may also be installed at intervals up-
gradient of the structure to route flow to the structure.

3.2.7 Loose Rock Check Dams

Loose rock check dams (LRCDs) will be employed where it is necessary to allow suspended
sediment to settle out, restrict flow velocities to prevent erosion, or provide grade control.
LRCDs effectively control sediment movement from drainages with moderate to high relief.
Installation will usually be in well-defined, incised channels or constructed ditches where the
LRCDs will decrease channel flow velocities and thereby enhance sediment settling while
reducing erosion potential. LRCDs will be constructed of stable rock of diameters ranging from
3to 10 inches, or as appropriate.

An additional benefit of LRCDs is that, under certain circumstances during reclamation, they
may be left in place to promote stable channel development in the watershed. Since the function
of the LRCD is to trap sediment, the small basin upstream from the structure may eventually fill
with sediment. Unlike the more degradable ASCM structures such as straw bales and sediment
filter fence, the LRCDs will remain intact, especially along the critical downstream slope, thus
preventing washout and sediment sluicing downstream. The revegetation of sediment captured
by a LRCD will often promote stable integration of a channel thalweg profile with the profile
upstream and downstream of the check dam.

3.2.8 Gabions

Gabions or gabion dams may be employed if necessary to control any identified high erosive
areas where other ASCMs are not being effective at controlling erosion near the source. Gabions
are extremely durable and effective structures with long life expectancies and are best suited for
highly erosive areas where long-term sediment control is required.
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3.29 Mulch

Mulch cover will be employed as necessary on reclamation or seeded sites to provide short-term
stability from splash erosion and sediment entrainment.  Mulch assists establishment of
vegetation which further stabilizes the area.

3.2.10 Excelsior and Jute Matting

Excelsior and/or jute matting may be used on steep slopes or areas of concentrated flow such as
swales and ditches. This matting is made from organic materials that will be staked on topsoiled
surfaces to assist vegetation establishment in reclaimed or seeded areas.

3.2.11 Native Gravel

Gravel, which is common to the area, may be used in limited quantities on steeper slopes where
lighter material such as mulch could wash away. Gravel cover helps to establish vegetation,
which stabilizes the soil, reduces direct raindrop impact, and slows runoff velocity.

3.2.12 Vegetation

Establishing vegetation in a reclaimed area will be the preferred method of sediment control.
Vegetation reduces raindrop impact, reduces runoff velocity, and reduces wind erosion. In
recently reseeded areas, structural ASCMs will be used where necessary until desirable
vegetation cover is established. ASCMs will be removed from reclaimed areas in accordance
with ASMCRA and inspection by ADNR.

3.2.13 Slope Protection Ditches

These ditches typically exhibit shallow, triangular cross sections and are placed just up-gradient
from and parallel to the upper-most edge of a cut slope associated with roads or other facilities.
Slope protection ditches serve to minimize the amount of runoff that flows onto cut slopes from
outside the area of cut, as these slopes tend to be relatively steep and prone to erosion. Slope
protection ditches will be constructed the same time the slope is being cut and will remain as a
permanent slope feature. Energy dissipators will typically be used at the downstream end of
slope protection ditches.
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4.0 Water Management Plan

The site-wide water management plan was developed to mimic natural stream flows in the
unimpacted areas of the basin. The plan replicates natural stream base flows, while keeping high
flows within the range of natural variability. The water management plan was developed from
the monthly water balance discussed in Section 2.0, the mine plan, long-term stream flow
monitoring data, and groundwater information provided by Arcadis (2007) and Arcadis (2009).
The water management plan consists of allowable stream flow targets, estimates of stream flow
changes under mining conditions, and calculation of the resulting stream flow augmentation and
storage volume requirements. Planning was conducted for the first 8 years of mining, as well as
years 15, 22, and 26. As previously discussed, it is assumed that the water balance and the water
management plan 