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1.0 INTRODUCTION

This Alternatives Analysis replaces the Alternatives Analysis prepared by Golder Associates
(Golder Associates 2003) that was submitted to EFSEC as Appendix H-5 of the Revised
Application for Site Certification.  This replacement incorporates information from the earlier
document and provides additional information and analysis.

2.0 PURPOSE AND NEED

The basic purpose of the cogeneration project is to provide a reliable and cost-effective supply of
both steam and electricity to the BP Cherry Point refinery and to provide electricity to the
regional power grid.

The BP Cherry Point refinery needs significant amounts of steam and electricity to refine and
process petroleum products.  BP needs a supply of steam and electricity that is both reliable and
reasonably priced.  Without a reliable source of steam and electricity, the refinery cannot
maintain operations, and the refinery satisfies fundamental regional needs for petroleum
products.  A reliable source of steam and electricity is also needed to operate the refinery safely.
Unanticipated interruptions in supply could require the emergency shutdown of refinery
operations and the safety risks associated with unplanned shutdowns.  BP also needs steam and
electricity to be available at a reasonable price.  In the past, extreme electricity price volatility
has imposed a significant economic cost on the refinery, and over the long term, could threaten
the viability of the refinery.

The region also needs additional electricity generation capacity, as demand for electricity
continues to grow.  The cogeneration project would provide electrical energy for sale into the
regional power grid, thus supplying a growing public need for electricity.

In order for the cogeneration project to satisfy the refinery's need for electricity and steam, and
the region's need for additional generating capacity, the cogeneration project must be an
appropriate size, capable of producing cost-competitive steam and power, located in close
proximity to the refinery, and commercially feasible.

The fundamental purpose and need for the laydown areas is to provide temporary construction
staging and support areas for the cogeneration project and permanent area for routine
maintenance of refinery components.  In order to satisfy that purpose and need, the laydown
areas must be located in close proximity to the east of the refinery and cogeneration project site,
of sufficient size for anticipated activities, and must not compromise security at the refinery.

2.1 RELIABILITY

Refinery operations require significant amounts of both electricity and steam.  The BP refinery
currently uses approximately 85 MW of electricity, and this requirement is expected to grow in
the future.  In particular, BP plans to add process units to allow the refinery to produce cleaner
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gasoline and diesel to comply with clean fuel regulations that will go into effect in 2005 and
2006.  BP is currently completing the Isomerization Project, which will produce the cleaner
gasoline, and that project is expected to increase electricity demand by approximately 2.5 MW.
BP will eventually be installing new equipment to produce cleaner diesel fuel as well.  This
equipment will further increase the refinery's electricity demand.  Although it is too early in the
project development to determine the amount of the additional electricity demand, it is likely to
be about 2.5 MW more.

The BP refinery also uses a substantial amount of steam.  Steam is used to heat materials and to
provide pressure to drive pumps and compressors.  Four utility boilers currently provide steam to
the refinery, each with the capacity to produce 150,000 lbs./hr. of steam for a total capacity of
600,000 lbs./hr.  The range of steam production varies greatly with a variety of refinery process
conditions, with the current steam requirement averaging 287,000 lbs./hr on an annual basis.
The clean gasoline and diesel projects discussed above will increase the refinery's steam
requirement.  The Isomerization Project will increase the average steam requirement to 510,000
lbs./hr, and a new boiler will be added to provide additional steam capacity.  The clean diesel
project will increase steam demand further, although it is too early to determine the amount of
the additional steam demand.

Maintaining a reliable supply of electricity and steam is necessary from operational, safety, and
economic perspectives.

First, a reliable supply of electricity and steam is necessary to maintain operation of the refinery.
Without electricity and steam, the refinery cannot operate.  Brief power outages or even sudden
voltage changes can cause some refinery process units to be shut down temporarily.  For
example, in March 2004, lightning struck a transmission line near Lynden, Washington, causing
a drop in voltage from 115kV to about 25kV.  Automatic equipment corrected the problem in
about 70 milliseconds, and the closure of breakers on the line caused a second similar dip for 70
milliseconds.  This transmission line connects to a substation in common with a transmission line
supplying the BP Cherry Point refinery, and those brief power dips caused a calciner hearth and
a utility boiler to shut down.

Refinery equipment that must be shut down suddenly without prior planning can require a
considerable amount of time to bring back on line.  It may require hours, even weeks, to make
process units safe to start up after a sudden and unplanned shutdown.  Some heavy liquids
solidify if allowed to cool.  If these liquids solidify inside process equipment such as pipes,
vessels, valves and pumps, it is very difficult to remove, clean up and prepare the equipment for
startup.  Maintaining a constant reliable supply of both electricity and steam is, therefore, critical
to maintaining continuous operations at the refinery.

Second, a reliable supply of electricity and steam is necessary to minimize safety risks at the
refinery.  The refinery has procedures to allow the safe shutdown of process unit operations for
sudden and unplanned reasons.  However, the restart of equipment following sudden and
unplanned shutdowns can present safety risks.  For example, a very serious incident occurred at a
neighboring refinery, when a sudden loss of electric power resulted from a severe storm and
caused the shutdown of steam production and process operations.  The sudden shutdown of one
process unit resulted in unprocessed material being left inside the equipment.  Two days later,
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the opening of the vessel to discharge the partially cooled material caused the unexpected release
of volatile material that caught fire and resulted in the death of six refinery personnel (U.S.
Chemical Safety and Hazard Investigation Board 2001).  Although these kinds of accidents can
be avoided with careful procedures, this accident illustrates the potential risks associated with
unplanned shutdowns.

Third, a reliable source of electricity and steam is important to the regional economy.  Without
steam and electricity, the refinery cannot operate.  Interruptions in the production and supply of
refined petroleum products cause problems for the regional economy.  About one fifth of the
vehicles in the state of Washington run on gasoline produced by BP Cherry Point Refinery, and
about 80 percent of the jet fuel for Sea-Tac airport comes from the BP refinery.  Interruptions in
supply would have a major effect on the economy of the region.

The importance of power reliability to the refinery is reflected in the redundant systems currently
in place to supply electricity and steam to the refinery.  There are four separate electrical power
transmission lines feeding the refinery today: two separate transmission lines from the Custer
Substation, one transmission line from the Bellingham Substation, and one transmission line
from the Puget Sound Energy Point Whitehorn Generating Station.  Except for the generating
station, any one of the transmission lines by itself could supply the refinery power needs.
Likewise, the refinery maintains multiple boilers, so that all need not be operational to satisfy the
refinery's demand for steam.  Maintaining reliability is fundamental to the operation of the
refinery, and improving it when possible is prudent.

In order to ensure a reliable supply of both electricity and steam, BP has designed the
cogeneration project to have three gas-fired turbines, each with a heat recovery steam generator
(HRSG) that can provide steam directly to the refinery or to the cogeneration unit’s steam
turbine.  Having three gas turbines and HRSGs will ensure a continuous supply of steam and
electricity to the refinery, even if one gas turbine were off-line for maintenance and a second
turbine shut down unexpectedly.

2.2 COST-EFFECTIVENESS

BP needs to obtain electricity and steam for the refinery at a reasonable price.  The average
annual electricity cost has been $21 million.  In 2000 and 2001, however, the cost of electricity
for the refinery was more than triple the 10-year average cost, and the cost for those two years
combined was more than $100 million above the 10-year average.  On a long-term basis, such
electricity costs would threaten the economic viability of the refinery.

The proposed cogeneration facility is cost-effective because the combined cost of electricity and
steam it would provide to the refinery is expected to be at or below the typical average combined
cost of buying electricity from the regional grid and producing steam from stand-alone boilers.
In this region, the cost of both electricity and gas is typically lower in the late spring and
summer, and the cogeneration/refinery operation can adapt to the price.

The region also requires additional electrical generating facilities that are capable of generating
electricity at a reasonable and competitive price.  As a privately-financed project, the
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cogeneration project can only go forward if it is able to compete successfully in the regional
power market by selling power at a competitive price.  Most of the base-load power in the region
is provided by hydroelectric, nuclear, and coal power plants, but new units of those types of
plants are unlikely to be added to the supply.  Only gas-fired power plants are likely to be built,
and only the most efficient are competitive for base-load power.  Other plants with higher
operating costs can operate economically only during peak demand periods when prices are
higher.  An important part of the ability of the project to operate competitively in a base-load
market is that, as a cogeneration plant, this facility will be one of the most fuel-efficient gas-fired
power plants available.

The concept of cogeneration is fundamental to efficiency, because it allows steam to be
generated once and used at least twice.  The power plant will be a combined cycle plant with
water cooling for greatest efficiency.  A stand-alone power plant would have to condense 100%
of the low-pressure steam from the steam turbine into water in order to pump it back into the heat
recovery steam generators (HRSGs).  The heat in this low-pressure steam is then lost to the
atmosphere.  Cogeneration allows part of this heat to be used in refinery processes.  The steam
sent to the refinery would be used both to heat and to move oil and then once it is used, the
condensed steam would be pumped back to the cogeneration plant to be reused to make more
steam.  The steam that is provided by the cogeneration project allows the refinery to discontinue
the production of steam in the utility boilers.  The steam delivered to the refinery from the
cogeneration plant will be delivered as though it were being produced at nearly 100% efficiency.
The existing boilers produce steam at a range of about 70% to 83% efficiency.  The refinery is
constantly reviewing energy usage by comparing current energy usage to a number called the
Energy Intensity Index (EII.)  The cogeneration steam will help lower the refinery EII.  With the
cogeneration plant in place, the three existing least efficient boilers at the refinery will be
decommissioned.

2.3 SIZE OF FACILITY

The size and configuration of the proposed cogeneration facility were determined primarily by
two factors.  First, BP requires a redundant supply of steam.  Given the importance of steam
reliability described above, BP designed the cogeneration project with three separate generating
units, each sized so that it could provide required steam to the refinery even if one unit were
down for maintenance and a second unit were shut down unexpectedly.  Second, the project must
be cost-effective and capable of competing successfully in the regional electricity market as a
continuously-operating or base-load facility.

Although a smaller three-turbine facility (utilizing smaller turbines) could provide a triple-
redundant supply of steam to the refinery, it would not be cost-effective.  The capital costs of a
generating facility are not linear in relation to the facility's output.  On the contrary, larger
turbines are generally more efficient, and a substantial share of the costs associated with a larger
facility are also incurred in connection with a smaller facility.  The economies of scale are such
that the cost per megawatt of electricity generated declines as the size of the facility increases.
This is particularly true with a cogeneration facility, which requires significant infrastructure to
integrate the generating facility with the steam host, in this case.  BP estimates the cost
associated with that infrastructure to be at least $10 million for the proposed cogeneration
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project.  BP has proposed a facility of a size that will take advantage of the economies of scale
and spread the cogeneration infrastructure costs so that it can provide cost-effective steam and
electricity to the refinery and compete in the regional electric market.

Three General Electric 7 FA turbines (nominal 174 MW each) and one steam turbine (nominal
243 MW, but only 216 MW when 510,000 lbs per hour of steam are being delivered) were used
to develop base case economics for the project.  The combination would produce a nominal total
of 720 megawatts (MW).  The actual output is less than the individual ratings because the power
plant uses 18 MW in its operation.  Smaller turbines available as options are less efficient and
would reduce the return to investors enough that their selection would not be cost-effective and
would make the project impracticable.

2.4 CRITERIA FOR EVALUATING PRACTICABLE LOCATIONS

Potential locations for the cogeneration plant and laydown areas may be rendered impracticable
as a result of cost, technology or logistical considerations [40 C.F.R. § 230.3(q)].  Four specific
parameters that may render sites impracticable for use as a cogeneration project site or laydown
area as a result of associated cost, technology or logistical limitations are size, proximity to the
refinery, security, and accessibility.  Each of these limiting parameters is described below.

2.4.1 Size

The location of both the cogeneration plant and associated laydown areas must be of the
appropriate size to accommodate the facility and the required construction activities.  Given the
available technology and associated equipment required for a cogeneration facility of the size
needed, BP has determined that a site of at least 33 acres is required.

BP has designed the plant configuration to be as compact as possible so that the footprint, the
materials of construction, the interconnections with the refinery and associated costs are
minimized.  However, an equally important and competing consideration is that the plant
components must be spaced far enough apart to allow for maintenance.  BP has balanced these
two considerations against one another and proposed a configuration of the facility that will
occupy approximately 33 acres and utilize approximately 33 acres for construction laydown.

The 33-acre project site is typical for this type of facility.  Similar power plants occupy 30 to 40
acres.  For example, the 750 MW Pastoria Energy Facility in California has a 31-acre site,
(California Energy Commission 2000) and the 850 MW Mercer Ranch project proposal in
Washington had a 40-acre site (EFSEC 2000).  Two larger power plant projects proposed in
Washington (Starbuck and Wallula) have sites of 40 and 97 acres, respectively (Starbuck Power
Company 2001, Wallula Generation 2001).  Three recently permitted combustion turbine power
projects in Washington (Chehalis, Satsop, and Sumas), each with two turbine units, have project
sites ranging from 20 to 33 acres in size (Chehalis Power 1994, Duke Energy 1994, SE2 2001).

Fifteen to 20 acres of construction laydown area are required for the materials and assembly of
the major components.  Different contractors do different parts, and construction schedules
require that several different components be in progress at once in order for each to be ready
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when required to fit into or be connected to others.  In addition, each contractor requires office
space and parking.  Hundreds of workers, vendors, and delivery people are at the site at the same
time, and parking and security have to be provided to accommodate the peaks.

Logistical considerations require at least 33 acres of laydown area for cogeneration project
construction.  Table 1 shows the cogeneration project construction laydown area uses and
approximate acreage required for each use during peak construction.

Table 1
Construction Laydown Uses and Area

Item
Estimated Acreage

Requirement1

Gas Turbines 4
Steam Turbine 1.5
HRSGs 8
Cooling Tower 1
Structural Backfill 2
Civil Materials 1.5
Structural Steel 2.5
Misc. Equipment 1
Piping Materials 2.5
Electrical Bulks 1.5
Electrical Cable 1
Receiving area 0.5
Warehouse 0.5
Small Construction Equipment 0.5
Trailer Complex 2.5
Craft Parking 2.5
Total 33

1 
These acres are used for planning purposes, but the actual use of many of the acres includes several

different functions during construction.  Some functions have area requirements that vary over time.

The laydown area requirements for the construction of the cogeneration project total 33 acres in
addition to the 3 acres of existing contractor parking area.  The 3-acre existing contractor parking
area was incorporated as area that can be used at times other than turnarounds, reducing the total
laydown area from the 36 acres identified in the Revised EFSEC Application to 33 acres and
further reducing the wetland fill needed for the laydown use.  Eleven acres of the laydown area
will be temporary impact areas that can be restored after the construction of the cogeneration
project.  Twenty-two acres will be permanently impacted either because they are required for
cogeneration project facilities or because they will be required for future refinery maintenance
activities.

Of the 22 acres permanently required, approximately 4 acres will be occupied by stormwater
facilities, roads, and other interconnections between the cogeneration project and the refinery.

Logistical and cost considerations require at least 22 acres of permanent laydown area for
refinery maintenance activities, including annual "turnarounds" where one or more major
components of the refinery undergo planned refurbishment.  These turnarounds involve the
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dismantling and refurbishment of large equipment.  Hundreds of additional workers are involved,
and space is needed to move and store equipment and materials.  Turnaround activities must be
performed quickly and efficiently because refinery operations are temporarily shutdown during
these activities.  Anything that causes these activities to take longer results in significant
opportunity costs to BP and interrupts the region's supply of needed petroleum products.  In
order to perform turnarounds quickly and efficiently, a significant amount of space is needed.  In
the past, major turnarounds have utilized up to 45 acres for laydown purposes.  Many of the
spaces used for turnaround and maintenance activities in the past have and will be taken up by
new refinery equipment used to comply with new clean fuel regulations and other changes in
refinery operations.  Additional space is, therefore, needed for maintenance and turnarounds, and
for some functions, it must be in close proximity to the refinery components.

2.4.2 Proximity to Refinery & Related Infrastructure

Technology, logistics, and cost require the cogeneration plant to be located in close proximity to
the refinery because of the numerous connections integrating the cogeneration facility with the
refinery.

An essential part of the cogeneration project is the delivery of steam to the refinery.  The steam
must be delivered through insulated pipes and maintained at specific temperature and pressure.
Existing technology does not allow steam to be reliably transported more than a few thousand
feet (less than a mile) at a constant temperature and pressure.

The actual distance threshold is derived from a complex combination of factors.  In order to
deliver steam to the refinery in useable form, it must remain superheated to prevent condensation
from forming water droplets that could damage turbines.  This can be accomplished over a
certain increased distance by thicker insulation, but the chance of condensation increases with
increasing distance.  The steam also must be delivered at a high pressure.  This can be
accomplished over some distance by increasing the diameter of the pipe.  The pressure cannot be
allowed to drop substantially because the refinery header pressure must be maintained within a
narrow band (about 1 to 2 pounds per square inch above or below 600) in order to overcome
significant fluctuations in steam demand.  Refinery steam demand fluctuates on a minute-to-
minute or hour-to-hour basis as refinery processes and components are started, stopped, or
adjusted to produce different products or components of products.  The length of pipe required is
also longer than the linear distance between the steam source and the refinery because expansion
loops are required as part of the design.  All of these factors combine to limit the feasible
locations for a steam source to those immediately adjacent to the refinery.  As the distance
increases, the tolerance for changes in conditions that could affect steam delivery temperature,
pressure, and rate decreases.  In order to maintain reliable steam delivery, the distance is
effectively limited to less than 5,000 thousand feet.

The distance of the cogeneration facility from the refinery is also limited by cost and logistical
factors.  The cogeneration facility will be connected to the refinery in several ways.  Pipes will
provide steam to the refinery and will return condensate to the cogeneration project.  Pipes will
transport waste water from the cogeneration facility to the refinery's waste water treatment
system.  A pipeline connection will transport natural gas from the existing pipeline at the refinery
to the cogeneration facility.  Transmission lines will transmit electricity from the cogeneration
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facility to the refinery.  The cost issues associated with each of these connections increases with
distance.  A more distant location would also present logistical difficulties if piping and
transmission lines would have to cross roads, rights-of-way, or other utility corridors.  For these
reasons, BP limited its consideration of alternative sites to those less than 5,000 feet away from
the refinery.

Laydown areas must be located near both the cogeneration project site and the refinery.  The
laydown areas must provide ready access between the laydown area where the major power plant
components are assembled and the site where they will be installed.  In order to be used for
refinery maintenance and turnaround activities, permanent laydown areas must be located near
the refinery.  They must also be located near needed utilities, such as electrical, water and sewer
connections.  In many instances, it would not be logistically feasible to transport the large
refinery components on public roads to a more distant laydown area.

2.4.3 Security

In order for the cogeneration facility to provide a reliable source of steam and electricity, it must
remain secure.  Since September 11, 2001, security has been increased at all refineries and power
plants in the United States.  The cogeneration facility site and laydown areas were selected to
facilitate the security measures in place at the refinery.  Having the cogeneration plant adjacent
to the refinery would allow the existing security fence to be extended around the cogeneration
project and would allow the cogeneration facility and the connections between the cogeneration
project and the refinery to be incorporated into the security system of the refinery.  Keeping the
connections within the refinery security system will help protect them both from intentional
sabotage and from accidental damage by vehicle damages or other mishap.  Any site that would
require the steam pipeline to cross a public road is considered unacceptable from a security
standpoint.  Unlike the other pipelines and piping connections, the steam pipeline must be above-
ground.  Crossing a public road would make it too vulnerable to intentional or accidental
damage.  Within the refinery security fence, vehicle safety is tightly enforced and drivers are
either employees or are escorted by employees and must pass rigorous safety training.

Locating the cogeneration project laydown and staging areas and the permanent refinery
laydown/materials storage sites within the existing or extended refinery security fence maintains
security.  Locating these laydown areas elsewhere would require significant expense to install
and maintain alternative security measures.  Logistically, separate secured locations would also
present more potential areas of vulnerability.

2.4.4 Accessibility

The primary issues with accessibility are logistical, although efficiency of operation is also
extremely important, and efficiency directly translates to cost.  Two major considerations of
accessibility are the delivery of equipment and materials to the laydown areas and accessibility
between the laydown areas and the construction site or the refinery components being
refurbished.
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The laydown areas must receive large equipment and materials of various sizes and quantities
that arrive by highway.  Therefore, there must be a direct connection with existing highways.
That connection must be separate from the primary entrances to the refinery to keep one
operation from compromising another (i.e., refinery operation and construction of the
cogeneration facility).

Since the permanent laydown areas will serve two purposes, they must be located so they are
accessible to both the refinery and the cogeneration facility.  The location of the permanent
laydown areas must provide unobstructed access to the refinery components that are regularly
refurbished.  Some of the components are large enough to be very difficult to move on public
roads, and some of the mobile equipment used to move refinery components for maintenance
would not be appropriate on public roads.  Equipment being moved during periods of high
maintenance must be moved within the secured areas of the refinery in order to limit access and
maintain efficient operations.  The refinery was constructed to accommodate the majority of the
turnaround activities in the open space immediately adjacent to the east side of the refinery
facilities.  Performing these activities at other locations would either not be feasible or at least be
more difficult, more time-consuming, more expensive and much more disruptive to on-going
refinery operations.

In addition, none of the feasible alternative locations for the cogeneration project are west of the
refinery.  Therefore, in order to be accessible for both the refinery maintenance operations and
the cogeneration construction, the permanent laydown areas must be on the east side of the
refinery.

3.0 ALTERNATIVES

The Cogeneration Project is not a water-dependent project.  Therefore, alternative actions,
alternative sites, and alternative site configurations were considered to determine if they could
satisfy the project purpose and need, would be practicable, and would result in less wetland and
overall environmental impact.

3.1 ALTERNATIVE ACTIONS

If the cogeneration facility were not built, other actions would have to be taken to attempt to
satisfy the purpose and need.  The actions associated with each component of the purpose and
need are discussed below.

3.1.1 Steam Reliability

A reliable steam supply could be provided by using existing boilers and adding boilers as the
refinery steam demand grows.  Even the most efficient stand-alone boilers would produce steam
less efficiently than the cogeneration project, so more natural gas would be consumed and more
air pollutants and greenhouse gases would be emitted per unit of steam produced.  No alternate
technology is known that would take the place of the boilers.  Therefore, while it is possible to
supply steam reliably by means other than the cogeneration plant, it can only be done at a higher
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cost, with greater natural gas use, and with higher air emissions per unit of steam than with
cogeneration.

3.1.2 Electricity Reliability and Cost-Effective Supply

There is no alternative that would provide the refinery with a reliable and cost-effective supply
of electricity.  As long as the refinery’s electricity must be purchased on the market, the refinery
contributes to the increasing regional demand for electricity and is vulnerable to all the factors
that can cause the price and availability of electricity to fluctuate.  Very high electrical prices in
late 2000 and early 2001 placed the viability of the refinery at risk.  In fact, during that period,
BP spent over $100 million more than it has historically spent on electricity to operate the
refinery.  While the price volatility has decreased significantly since then, the projected growth
in regional power needs and the variability in hydropower availability will require new power
generation to balance supply and demand.  The effects of the imbalance in supply and demand
could be felt as early as 2006 (Western Electric Coordinating Council 2002).  In the current
market, BP is not able to obtain a long-term contract for electricity at a reasonable guaranteed
price.  Power is now typically sold on a “toll” basis, which means essentially a cost-plus basis.
The cost of natural gas will drive the cost of electricity whenever the demand above other
existing supplies is met by electricity produced by gas-fired power plants.  Most of the new
combustion turbine power plants have the ability to produce power when the gas price is
favorable and not produce it at other times.  The cogeneration plant’s efficiency advantage will
give it a broader effective price range within which it is economical.  With the cogeneration
project in place, the combined cost of steam and electricity to the refinery is expected to be at the
lower end of prices, and the refinery would be supplied directly from the cogeneration plant,
which maximizes reliability.

Not building the cogeneration project simply will not accomplish the purpose of providing a
reliable and cost-effective electricity and steam supply for the refinery.  No other action would
do so, and no other known technology would do so.  The costs to the refinery would be higher,
and the resulting cost of producing gasoline and diesel in the region would also be higher.

Other power facilities could be constructed to satisfy the region's need for additional electrical
generating capacity.  If the cogeneration project is not built, the power plants most likely to be
built to fulfill regional electricity demand will be stand-alone gas-fired combustion turbine
plants.  Very few large-scale cogeneration facilities are built because a large host willing to enter
into a long-term, contract for steam or heat is necessary (CTED 2003).  A stand-alone facility
would be less efficient than the cogeneration plant.  It would consume fossil fuels at a higher
rate, and therefore, emit air pollutants and greenhouse gases at a higher rate.

3.1.3 Laydown Areas/Turnaround Space

The 11 acres of temporary laydown area would not be needed if the cogeneration plant were not
built.  However, the refinery would still require the permanent laydown areas for refinery
maintenance and “turnarounds.”  The site shown in this document to provide that space with the
least wetland and other environmental impact is the proposed site at the northeast corner of the
refinery just west of Blaine Road and south of Grandview Road.  Only the areas of permanent fill
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would be constructed, which would fill about 19 acres of wetlands.  No other action would
substitute for this requirement and have less wetland or overall environmental impact.

3.1.4 Summary Impact Evaluation

If the cogeneration project were not built, it would be possible to meet the need for a reliable
steam supply by conventional boilers but at a higher cost and with greater environmental
impacts.  It would not be possible to significantly decrease the cost and improve the reliability of
the electricity supply for the refinery.  It would be possible to provide additional electricity to the
region but at less efficiency and therefore greater fuel use and environmental impacts.  .  It would
not be possible to provide the refinery maintenance turnaround area with less than about 19 acres
of wetland impact.  Therefore, the no-action alternative would not meet half of the components
of the purpose and need, and more than half of the wetland impacts would still occur.

If the cogeneration project were not built, permanent impact by the cogeneration plant on about
12 acres of wetland and temporary impact by the laydown areas on about 5 acres of wetland
would not occur.  It is also reasonable to assume that any new power plant to be built in western
Washington to supply the power demand will have some impacts on wetlands, since wetlands are
so prevalent in this region.  Therefore, the actual reduction in impact on wetlands by not building
the cogeneration plant may be small.  In other words, a no-build alternative is not likely to be
without wetland impacts.

Other impacts associated with alternative steam and electricity sources would be higher than
with the cogeneration plant.  Without the cogeneration facility, the steam produced for the
refinery would be produced with higher emissions of air pollutants per unit of steam.  For
example, the NOx emissions are more than 2 times higher for the most efficient stand-alone
boiler that might be used and more than 16 times higher for some of the existing boilers than the
cogeneration plant per unit of fuel.  In addition, because the cogeneration plant is so much more
efficient, the stand-alone boilers would use significantly more fuel than the cogeneration plant
per unit of steam, thus increasing the effective difference in emissions.

Similarly, differences in air emissions and fuel consumption would exist between the
cogeneration plant and any additional power plants that would provide the needed electricity.
The cogeneration plant would be the most efficient source of power.  Any likely alternative
source (gas-fired plants) would necessarily have higher fuel consumption rates per unit of power
and therefore, higher emissions of air pollutants and greenhouse gases.  Air emissions are also
likely to be higher because most power plants in the region are not subject to emissions
limitations as stringent as those proposed for the Cogeneration Project.

The environmental impacts avoided by not building the cogeneration facility at the BP Cherry
Point refinery may be more than offset by the environmental impacts of other actions required to
fill the needs.  In addition, the impacts of the cogeneration project are readily mitigated, while
some alternative action impacts may be less easily mitigated.
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3.1.5 Economic Considerations

The economic consequences of not building the cogeneration plant must also be considered.

The BP Cherry Point refinery is the only BP refinery in the United States without a cogeneration
plant.  Because refineries are large steam users, a cogeneration plant interconnected to a refinery
is a good fit.  With the cogeneration project, the refinery will receive less expensive reliable
steam and power than without cogeneration, and the power produced for the regional market will
be more cost-effective than other new sources of power.  The reason for the refinery to pursue
the construction of a cogeneration plant is the substantial annual savings in energy costs and
reduced vulnerability to power market fluctuations.  However, the economic benefits go much
beyond the economics of the BP Cherry Point refinery.  The economics of the whole region are
linked to the reliable supply and price of electricity and fuel. .

It is difficult to predict what effect future power market fluctuations might have on the refinery,
but in 2000 and 2001, they put the viability of the refinery at significant risk.  In response to sky-
rocketing electricity prices, the refinery temporarily added 26 diesel generators during the most
severe electric power prices, and then replaced the diesel generators with 14 natural gas-fired
generators until the power market stabilized.  If electricity prices had stayed high long enough,
the refinery may not have continued to operate.  Without the refinery operating, the regional
supply of fuel would be severely constrained, and the economic consequences would be
enormous.

Electricity can not be stored.  Therefore, supply must precisely equal demand.  As this balance
becomes closer and the reserve generating capacity margin becomes smaller, power prices
become very volatile and can increase rapidly.  Power buyers must find sources to meet demand,
and if the supply gets too tight, they must find power at any cost, or their customers would be
without power.  Because supply must meet demand, if it falls short it is not that customers get
less power, rather they get none, which is the reason for blackouts.  All customers, including
residential, commercial and industrial customers find this inconvenient and potentially
devastating.  Having the cogeneration plant operating would help prevent such disasters in two
ways.  The power demand of the refinery would no longer be a drain on the regional power grid,
thus effectively lowering the demand.  The excess electricity produced by the cogeneration plant
would also increase the supply available to meet the growing regional demand.

3.1.6 Conclusion

The alternative of not building the cogeneration project would not satisfy the purpose and need
stated at the beginning of this document.  While it might reduce the amount of wetland impact,
that is not certain, because some less efficient power generation facilities would have to be built
in the region, and many proposed projects have significant wetland impacts.  The economic
consequences of not building the cogeneration plant might be enough to shut down the refinery
under certain circumstances, and that would have broad and severe regional economic
consequences.  Not building the cogeneration facility would also forego the economic and
environmental benefits of more efficient electricity production in the region.
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3.2 ALTERNATIVE COGENERATION SITES.

As explained above, alternative cogeneration plant sites must meet four criteria in order to be
practicable: size, proximity to refinery, security, and accessibility.  Alternate technologies are not
applicable for comparing sites.  While there is likely to be a difference in costs between sites,
costs are less important than impacts or feasibility.  The cogeneration plant will require a site that
is at least 33 acres in size.  As explained above, the cogeneration site must be located within a
one-mile pipe distance of the refinery and may not be located across a highway from the refinery
in order to be a feasible site.  Therefore, potentially feasible sites would include sites within the
refinery fence, i.e., between Grandview Road on the north, Jackson Road on the west,
Aldergrove Road on the south, and Blaine Road on the east.  Existing refinery facilities already
occupy most of this land, and sites on the west of the refinery do not have adequate accessibility
from the highway and to the cogeneration site and refinery.  This leaves only the northeast corner
of the refinery with enough open space to consider inside the security fence and the highways.
In addition, sites adjacent, but outside the fence to the east could be secured and are potential
sites.  Since Brown Road is gated and controlled by BP, sites both north and south of Brown
Road would meet the security criteria.

Four potential sites (Sites 1 through 4) meet the four criteria, including enough area available to
fit the cogeneration project (Figure 1).  BP owns all of the potential sites, and therefore all are
potentially available for the project.  Two additional sites (Sites 5 and 6) were discussed in the
Alternatives Analysis prepared by Golder Associates for the EFSEC permit application.  These
sites do not fit all the selection criteria, but are addressed here for completeness.

3.2.1 Site 1 (Proposed Site)

Site 1 is the proposed site.  It is located just south of Grandview Road and east of the refinery
fence.  This site is referred to as Site 3 in the Golder Alternatives Analysis.

Size & Wetland Impacts

The proposed site has at least 40 acres available.  The site could be expanded south or east, but
that would encroach on more wetlands.  It cannot be expanded to the north because of the
County requirement for a 300-foot buffer between the plant site and Grandview Road.  The site
location has been selected to minimize wetland impact area.  With the proposed site layout
occupying 33 acres, 12 acres of wetland would be filled.

Proximity to Refinery & Related Infrastructure

This site is directly adjacent to the refinery fence and would have minimal impacts from
connecting to required infrastructure.  One access road and a permitted corridor for a
transmission line connection to the BPA transmission line to the east are immediately adjacent.
An existing natural gas line with capacity is in the utility corridor adjacent to the west edge of the
site, and a water supply pipe from the Whatcom PUD is also in the corridor but a few hundred
feet south.
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Security

Site 1 is immediately east of the refinery security fence, which can be readily expanded to
include the site.  In addition, the steam pipeline would not have to cross a public road and it
would therefore be secure.

Accessibility

This site is directly accessible to the proposed laydown areas and all facilities and infrastructure.
Access to the refinery and Blaine Road are about 250 feet away, and access to Grandview Road
is similarly short.

3.2.2 Site 2

Site 2 is south of the proposed site.  It is just north of Brown Road and east of the refinery fence
and the proposed Brown Road Materials Storage Area.  This site includes a large part of Site 1 in
the Golder Alternatives Analysis.

Size & Wetland Impacts

Site 2 has at least 40 acres available.  The site could be expanded north or east, but those areas
are essentially all wetland.  With a site layout of 33 acres, at least 31 acres would be wetland fill.
This impact conclusion is based on a wetland delineation for the Brown Road Materials Storage
Area (URS 2003) and on a delineation by Golder Associates (Golder 2003) which showed 2
acres of upland in patches outside the Brown Road Materials Storage Area.  The remainder of
Site 2 is wetland.

Proximity to Refinery & Related Infrastructure

The site is near to the refinery, and impacts of connecting to the infrastructure would be only
slightly greater than the proposed site because of greater distances for some utilities.

Security

Site 2 is close enough to the east of the refinery security fence that the fence could be readily
expanded to include the site.  In addition, steam pipeline could be made secure because it would
not have to cross a public road.

Accessibility

This site is directly accessible to potential laydown areas (as evaluated below) and all facilities
and infrastructure.  Highway access would be by way of Brown Road.

3.2.3 Site 3

Site 3 is just south of Brown Road (and Site 2) and adjacent to the east refinery fence.  This site
is included as part of Site 6 in the Golder Alternatives Analysis.
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Size & Wetland Impacts

This site has at least 40 acres available.  The site could be expanded to the south or east, but
those are essentially all wetland areas.  With a site layout occupying 33 acres, it would
essentially all be wetland fill.  This impact conclusion is based on a wetland delineation for the
Brown Road Materials Storage Area (URS 2003) that found about 5.5 acres of upland in the 11
acres to be used for the Brown Road Materials Storage Area.  Nearly all of the adjacent area to
the south appears to be wetland, based on reconnaissance-level information by both Golder
Associates and URS.  Site 3 would be located mostly south of the Brown Road Materials Storage
Area in an area that is almost all wetland.

Proximity to Refinery & Related Infrastructure

The site is adjacent to the refinery.  The impacts of connecting to the infrastructure would be
similar to the proposed site.  The transmission line connection would have to go an additional
1,200 feet.  The gas pipe would have to be extended a few hundred feet from the metering
station.  A water pipe is nearby in the utility corridor.

Security

Site 3 is immediately east of the refinery security fence, which can be readily expanded to
include the site.  In addition, steam pipeline could be made secure because it would not have to
cross a public road.

Accessibility to Laydown Areas

This site is directly accessible to potential laydown areas (as evaluated below) and all facilities
and infrastructure.  Highway access would be by way of Brown Road.

3.2.4 Site 4

Site 4 is the northeast corner of the refinery south of Grandview Road and west of Blaine Road.
This site is referred to as Site 5 in the Golder Alternatives Analysis.

Size & Wetland Impacts

Site 4 consists of Laydown areas 1, 2, and 3 associated with the proposed site and the existing
contractor parking lot.  Although the 32 acres available at this location might be large enough for
the cogeneration facility if the configuration were altered, it would be impossible to maintain the
buffer along Grandview Road that is required by Whatcom County Code.  Approximately 20
acres of this site are wetlands.  The site could not be expanded because it is constrained on all
sides.  On the west, it is constrained by the drainage course that conveys clean runoff to the north
across Grandview Road, which has refinery facilities just to its west.  On the north, the site is
constrained by the refinery security fence and the adjacent Grandview Road.  To the east, the site
is constrained by Blaine Road (a refinery road here) and the adjacent utility corridor, which has
natural gas pipelines, water pipelines, and electrical transmission lines and must be maintained as
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a utility corridor.  To the south, the site is bounded by wetlands and existing refinery facilities
and use areas.

Proximity to Refinery & Related Infrastructure

All of the infrastructure is nearby, and the impacts of connecting to it would be similar to the
proposed site.  However, as explained above, the refinery needs additional laydown/turnaround
areas.  If this area were used as the project site, an additional 33 acres would be needed for
construction laydown and turnaround activities, and the impacts to wetlands would occur for
these new refinery laydown/turnaround areas.

Security

Site 4 is within the refinery security fence.  Piping would be secure because the steam pipeline
would not have to cross a public road.

Accessibility to Laydown Areas

The laydown area would occupy the site proposed for the cogeneration facility.  In other words,
if the cogeneration unit occupies this site, that would require a direct switch with the area
occupied by the laydown area.  Accessibility would be the same as the proposed site.

3.2.5 Site 5

Site 5 is located within the refinery and is the area previously used for refinery turnarounds.  Part
of that area is where the Isomerization Unit for meeting clean gasoline requirement is being
constructed.  This site is referred to as Site 2 in the Golder Alternatives Analysis.

Size & Wetland Impacts

This site was much too small (less than 20 contiguous acres) to accommodate a cogeneration
facility even before part of it was required for other purposes.  It has been eliminated from
further consideration on this basis alone.  The site is bounded on three sides and part of a fourth
side by refinery facilities and use areas, and the remainder of the fourth side is a wetland adjacent
to the proposed laydown area.

Proximity to Refinery & Related Infrastructure

This site is actually too close to refinery operations because construction of a cogeneration
facility in the midst of the refinery would interfere with refinery operations.  Construction in the
midst of the refinery would be more difficult and more expensive, and would result in costly
interference with refinery operations.

Security

Site 5 is within the refinery security fence.  Piping would be secure because the steam pipeline
would not have to cross a public road.
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Accessibility to Laydown Areas

The site is accessible to the proposed laydown area and to Grandview Road via Blaine Road.

3.2.6 Site 6

Site 6 is located north of Grandview Road.  It consists of approximately 2 acres of mixed forest
and shrub habitat surrounded by old fields that include emergent wetlands.  This site is referred
to as Site 4 in the Golder Alternatives Analysis.

Size & Wetland Impacts

33 acres could be available at this location.  Wetlands occur here, but we have not determined
how much wetland fill would be required because the site failed to satisfy other essential criteria.
The south side of the site is bounded by Grandview Road.  Expansion in the other directions
would encroach into wetlands.

Proximity to Refinery & Related Infrastructure

This site is not adjacent to infrastructure or security.  Extension of gas, water, and transmission
lines to the site would entail other impacts, including wetland impacts.  For these items, there is
also a cost element, because the infrastructure would have to be extended further to this site than
to other sites.  The distance that steam pipes would have to cover to deliver steam to the refinery
would be more than a mile, which is beyond the threshold of current technology.  The extra costs
to extend infrastructure were not calculated because the site failed the security criterion.

Security

Site 6 is not readily incorporated into the existing refinery security system, so an additional
security system for the site itself would be required.  Such a system would be more costly and
less secure than a single secured area.  In addition, the steam pipeline would not be secure
because it would have to cross a public road.  Because security is such an important item in
refinery operation, this is a fatal flaw, and therefore, the site fails the security criterion.  Existing
technology will not solve the problem.

Accessibility to Laydown Areas

The only areas available for laydown that are not almost entirely wetlands are located across a
state highway from this site.  Construction would be logistically very difficult, disruptive to the
surrounding community and much more expensive.  Therefore, accessibility is not suitable for
the construction activity.

3.2.7 Summary Comparison of Alternative Cogeneration Sites

The alternative sites are compared in Table 2 on the basis of the criteria necessary to be
practicable and wetland impact.  It is clear that the only sites that might have lower wetland
impact than the proposed site are not practicable according to one or more of the criteria.
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Table 2
Comparison of Alternative Cogeneration Sites

Site Size
Proximity to

Refinery Security Accessibility
Wetland
Impacts

1 Meets Criterion Meets Criterion Meets Criterion Meets Criterion 12 acres
2 Meets Criterion Meets Criterion Meets Criterion Meets Criterion 31 acres
3 Meets Criterion Meets Criterion Meets Criterion Meets Criterion 33 acres
4 Meets Criterion Meets Criterion Meets Criterion Meets Criterion About 20 acres
5 Fails Criterion Meets Criterion Meets Criterion Meets Criterion 2.5 acres
6 Meets Criterion Fails Criterion Fails Criterion Meets Criterion Unknown

3.3 ALTERNATIVE LAYDOWN SITES

Alternative laydown sites must meet three criteria in order to serve the purpose and need: size,
accessibility, and security.  Cost is anticipated to be similar enough not to be a discriminator in
comparing sites.  Technology is also not relevant in comparison of sites because no alternate
technology is available that would be applicable or be different on one site versus another.  The
cogeneration project requires construction laydown and staging areas 33 acres in size with easy
accessibility to the construction site.  The permanent laydown area for refinery use must be 22
acres.

The same sites considered practicable for the cogeneration plant would also meet the key criteria
for practicability for the laydown/turnaround area (see Figure 2).

3.3.1 Site A (Proposed Laydown/Turnaround Area)

As a means of minimizing wetland impact overall, the construction laydown for the cogeneration
plant is proposed to use mostly areas that will ultimately be used for refinery maintenance and
turnarounds.  That way, only one set of wetlands will be filled, not two.  The proposed site is Site
4 considered for the cogeneration project located at the northeast corner of the refinery, south of
Grandview Road and west of Blaine Road.  A separate temporary laydown area (Laydown Area
4) of about 4 _ acres is located between the cogeneration site and Grandview Road.  Site A is
referred to as Laydown Site One, Areas One and Two, in the Golder Alternatives Analysis.

Size & Wetland Impacts

Using this approach, about 5 acres of wetland will be impacted by fill for temporary construction
laydown area for the cogeneration project only.  Those five acres will then be restored as wetland
along with six acres of upland and become part of a visual buffer along the south side of
Grandview Road.  The remaining area (22 acres) will be permanently filled to provide the
construction laydown needs for the cogeneration project and then the turnaround areas for
ongoing refinery refurbishment activities.  An existing 3.2-acre contractor parking lot would be
incorporated as part of the laydown/turnaround area, but it is already used during turnarounds.
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Accessibility

This site is readily accessible from the cogeneration construction area, the refinery, the highway,
and the needed infrastructure.

Security

This site is within the refinery fence and meets all security requirements.

3.3.2 Site B (Proposed Cogeneration Site)

The site where the cogeneration project is proposed would not be available for use as a
laydown/turnaround area if it is occupied by the cogeneration project.  Potentially the two could
be swapped.

Size & Wetland Impacts

A site big enough for the cogeneration project is big enough for the laydown area.  If the
locations were swapped, then the same amount of wetland impacts would occur at both locations.

Accessibility

Although this site would be readily accessible from the cogeneration facility if the cogeneration
and laydown swapped places, it would not provide adequate accessibility from the refinery and
its infrastructure that will be needed for the permanent refinery laydown/turnaround area.

Security

This site is adjacent to the refinery security fence and could be made secure by extending the
fence.

3.3.3 Site C (Alternate Cogeneration Site)

Site C is the same site designated as Cogeneration Site 2 above. It is just north of Brown Road
and east of the refinery fence and the proposed Brown Road Materials Storage Area.  This site
includes a large part of Site 1 in the Golder Alternatives Analysis.

Size & Wetland Impact

Site C has at least 40 acres available.  With a site layout of 33 acres, at least 31 acres would be
wetland fill.  This impact conclusion is based on a wetland delineation for the Brown Road
Materials Storage Area (URS 2003) and on a delineation by Golder Associates (Golder 2003)
which showed 2 acres of upland in patches outside the Brown Road Materials Storage Area.  The
remainder of Site C is wetland.
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Accessibility

Site C is adjacent to the proposed cogeneration site and would provide adequate accessibility to
the cogeneration construction.  While it is near to the refinery fence, it is farther from the
functions needed for ongoing refinery maintenance and the infrastructure required for some of
those functions.  Therefore, the criterion of accessibility for refinery maintenance is only
partially satisfied.

Security

Site C is near enough to the refinery security fence that it could readily be included within the
security fence.

3.3.4 Site D (Alternate Cogeneration Site)

Site D is the same as Alternate Cogeneration Site 3.  Site D is just south of Brown Road (and
Site C) and adjacent to the east refinery fence.

Size & Wetland Impact

Site D has at least 40 acres available.  With a site layout of 33 acres, it would essentially all be
wetland fill.  This impact conclusion is based on a wetland delineation for the Brown Road
Materials Storage Area (URS 2003) that found about 5.5 acres of upland in the 11 acres to be
used for the Brown Road Materials Storage Area.  Nearly all of the adjacent area to the south
appears to be wetland, based on reconnaissance-level information by both Golder Associates and
URS.  Site D would be located mostly south of the Brown Road Materials Storage Area in an
area that is almost all wetland.

Accessibility

Site D is separated from the proposed cogeneration site by about 1,400 feet.  The site would be
accessible so long as no intervening facilities interfere with transport of materials, but it would
make cogeneration project construction more logistically difficult and more costly than utilizing
the proposed site.  Site D is also adjacent to the refinery fence, but it is farther from the functions
needed for ongoing refinery maintenance and the infrastructure required for some of those
functions.  Utilizing this site for refinery maintenance and turnaround activities would be more
difficult logistically, more time consuming and more costly as a result.  Therefore, the criterion
of accessibility for refinery maintenance is only partially satisfied.

Security

Site D is adjacent to the refinery security fence and could readily be included within it.

3.3.5 Site E (Alternate Cogeneration Site)

Site E is located south of Aldergrove Road and east of Jackson Road along the refinery pipeline
corridor.  This site is referred to as Laydown Site 2 in the Golder Alternatives Analysis.
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Size & Wetland Impacts

This site has at least 33 acres available.  It is constrained on the west by Jackson Road, on the
north by Aldergrove Road, and on the south by another public road.  To the east is land not
owned by BP, which is forested and probably contains wetlands.  Part of the area was previously
filled and is not wetlands, but an unknown amount of wetland would have to be included.

Accessibility

Site E fails the accessibility criterion for both cogeneration project construction and refinery
maintenance and turnaround activities.  It is located nearly two miles from the proposed
cogeneration site.  Assembling equipment at such a distance from the project site is logistically
difficult and costly.  Very large equipment would have to be transported on public roads, which
would require modifications of the roads and interruption of traffic.  The site is outside the
refinery, across a public road, and at least a mile from key refinery infrastructure.  It would not
work for refinery maintenance activities.

Security

The site is outside the security fence and could not be incorporated within the refinery security
perimeter.  This site could not practicably be made secure for all the activities it would need to
support.  The key element for security is the security of the steam pipe extending across a public
road.  Technology does not solve the problems of making it both secure and functional.

3.3.6 Summary Comparison of Alternative Laydown Sites

The alternative sites are compared in Table 3 on the basis of the practicability criteria and
wetland impact.  It is clear that the only sites that might have lower wetland impact than the
proposed site are not practicable according to one or more of the criteria.

Table 3
Comparison of Alternative Laydown Area Sites

Site Size Security Accessibility
Wetland
Impacts

A Meets Criterion Meets Criterion Meets Criterion 19 acres
B  Meets Criterion Meets Criterion Meets Criterion for cogeneration, not for refinery use 12 acres
C  Meets Criterion Meets Criterion Meets Criterion for cogeneration, not for refinery use 31 acres
D  Meets Criterion Meets Criterion Meets Criterion for cogeneration, not for refinery use 33 acres
E Meets Criterion Fails Criterion Fails Criterion unknown

3.4 COMBINATIONS OF SITES

For the cogeneration project, all of the components of the project must be contiguous in order to
function.  It would not be practicable to put part of the components on one site and others on
another site, since they are mostly integral components of the power plant.
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However, for the laydown/turnaround area, it would be possible to have multiple sites as long as
the size of each was large enough to accommodate the functions required and the other
functional requirements are met.  These sites would also have to be located in such a way as to
efficiently manage the work and the work force.

For the cogeneration laydown areas, the smallest contiguous block now proposed is about 5
acres.  This area would be used by one contractor to construct the electrical switchyard.  All of
the other activities will be controlled by the general contractor and must use a single entrance for
security and site control.  Some components of the project are large and require large contiguous
areas to be available in order to maneuver several components simultaneously.  Therefore, it is
not feasible to further break the laydown area into smaller units located in different areas.

For the turnaround functions, the refinery area previously used provided over 25 acres of
contiguous useable area.  The many large components and simultaneous activities require such a
large area, and it must provide unobstructed access to the refinery components.  It might be
possible to segregate a few functions into a separate area on a smaller parcel, but that would not
diminish the requirement for a large contiguous block of area.

The only combination of sites that might offer some hope of reducing wetland impact might be a
combination of the two sites north and south of Brown Road and adjacent to the cooling tower.
In order to get 33 acres of laydown/turnaround area, more than 23 acres of wetland fill would be
required.

No combination of sites would give the required laydown/turnaround area and require less
wetland fill than the proposed site.

3.5 ALTERNATIVE CONFIGURATIONS

Alternative configurations for both the cogeneration site and the laydown/turnaround site were
considered, and the practicable configuration with the least impact on wetlands was selected.
The process is discussed below.

The first consideration was whether any of the alternate sites could accommodate either a
reconfigured cogeneration layout or a reshaped laydown/turnaround area and result in less
wetland impact than either the proposed cogeneration site or the proposed laydown/turnaround
site.  Since the wetlands in all the alternate sites are in large contiguous areas with small upland
areas interspersed, there is no way to get the required area, meet the minimum requirements for
access and security, and have less impact on wetlands.  Therefore, alternative configurations of
the two proposed sites were considered and none were found to be better than the proposed ones.

3.5.1 Cogeneration Site

The selection of the specific preferred site was made by moving the original site footprint around
to incorporate as much upland as possible.  That placed the site as close to the south side of
Grandview road as allowed by the 300-foot setback from the road required by Whatcom County
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Code.  It also placed the site just east of the drainage ditch along the east boundary of the utility
corridor that parallels Blaine Road.

The original footprint was generally rectangular, and the early design assumptions placed the
detention basin mostly outside the rectangular plant footprint.  Refinements in the design process
and further efforts to minimize the facility footprint have allowed further reductions in wetland
impact to be realized.  As a result of these factors, the southeastern corner of the site (which is all
wetland) is no longer proposed to be filled, which reduced the originally proposed wetland
impact by 2.5 acres.  The detention basin is now designed within the rectangular footprint.  As a
result, the area of wetland fill was reduced by about an acre.  However, because the water that
feeds that wetland will unavoidably be blocked by the constructed pad for the cogeneration plant,
we have conservatively assumed the wetland will be lost.

3.5.2 Laydown/Turnaround Site

The original expectation of laydown area need was 41 acres.  By taking advantage of existing
access and keeping the laydown areas contiguous with the construction site, the area needed was
reduced to 36 acres.  The 3-acre existing contractor parking area was then incorporated as area
that can be used at times other than turnarounds, reducing the total laydown area to 33 acres and
further reducing the wetland fill needed for the laydown use.  By temporarily using area that will
become the buffer along Grandview Road, it was possible to make about six acres of that be
upland and another five acres be temporary wetland impact.

The permanent turnaround area could not be further reconfigured to reduce wetland impact, since
essentially all of the remaining area is wetland.  However, choosing this site avoided the wetland
impact that would likely occur if it were necessary to provide utilities and security to other
locations.

4.0 CONCLUSION

This Alternatives Analysis has demonstrated that no other practicable action, site, combination of
sites, or site configuration would have less wetland impact or environmental impact overall and
at the same time meet the purpose and need.  Therefore, the proposed sites for the cogeneration
project and the laydown/turnaround area meet the required tests of Clean Water Act section 404
(b) (1) and section 230.10(a) Guidelines for Implementing the Clean Water Act.
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APPENDIX B
AIR EMISSIONS MODELING ISOPLETHS

Number Pollutant Modeled Model Used and Assumptions1

Exhibit 22.1.
Page 1

SO2 Maximum Annual Concentrations ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 2

SO2 Maximum 24-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 3

SO2 Maximum 3-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 4

SO2 Maximum One-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 5

PM10 Maximum Annual Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 6

PM10 Maximum 24-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 7

CO Maximum 8-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 8

CO Maximum One-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 9

NOx Maximum Annual Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 10

NOx Maximum 24-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.1,
Page 11

NOx Maximum One-hour Concentration ISC Prime, maximum potential emissions,
no refinery reductions

Exhibit 22.2,
Page 1

NOx Maximum Annual Concentration ISC Prime, maximum potential emissions
with refinery reductions

Exhibit 22.2,
Page 2

PM10 Maximum Annual Concentration Calpuff, max potential emissions, no
refinery reductions

Exhibit 22.2,
Page 3

PM10 Maximum Annual Concentration Calpuff, max potential emissions, with
refinery reductions

Exhibit 22.3 PM10 Expected Actual Maximum Annual
Concentration

Calpuff, expected annual emissions, with
refinery reductions and secondary
particulate

1 All Calpuff modeling includes formation of secondary particulate; ISC Prime modeling includes secondary particulate by
assuming 20%of sulfur emissions are converted to particulate matter.
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Final Cogeneration Project Compensatory Mitigation Plan, BP Cherry Point

ERRATA [Please make the following changes to your copy.]

Insert to Section 9.0 to follow paragraph 5:

The timing of maintenance/contingency measures will be based on the stage of plant growth when
the measures will be most effective.  The timing will be affected by weather patterns that affect the
growing season and plant growth.  If conditions and circumstances require
maintenance/contingency activities to occur more than 5 days in 30 days between February 15 and
July 31 (the WDFW-recommended period to protect against disturbing heron nesting and rearing
activities), then Whatcom County Planning and Development Services will be notified and
appropriate monitoring and protective measures will be agreed upon before the maintenance
activity proceeds.

Insert to Section 10.0 in the first paragraph before the last sentence:

Earthwork is expected to be conducted during the dry months of late summer and early fall and
therefore within the WDFW-recommended construction window for protection of heron nesting
colonies (July 31 to February 15).  Initial planting is also expected to be completed within this
window.  However, if conditions or circumstances require planting outside that window, then
Whatcom County Planning and Development Services will be notified and appropriate monitoring
and protective measures will be agreed upon before the planting proceeds.
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ES-1

EXECUTI VE SUMMARY

Thi s We t la nd  Mi ti ga t io n Pla n wa s  p re p ar ed  t o  e ns u re  a pp r op ri a te  mit i ga ti o n fo r t he  we tl an d i mp ac t s
a ss oc ia t ed  wi th  t he  pr op o se d co n st ru c ti on  o f  t he  Ch er ry  Po in t  Cog en e ra ti o n Pr oj e ct  ( Cog en er a ti on  Pr oj ec t ),
a  7 20 -me ga wa t t, g as - fi re d , co mb i ne d c yc le  c o ge ne r at io n f ac il i ty  ( po wer  p l an t) , a nd  t h e as so c ia te d 
c on st ru c ti on  la y- do wn ar e as  a t t he  BP Che rr y  Poi n t pr op e rt y.  The  BP Che r ry  Poi n t pr o pe rt y i s lo c at ed  n e ar 
Bla in e, Wa sh i ng to n, in  u n in co rp o ra te d  Wha tc o m Co u nt y.  Alt ho u gh  t he  pl ac e me nt  a n d de s ig n of  th e
Cog en er a ti on  Pr oj ec t  h as  av oi de d  a nd  mi ni mi z ed  we tl an d i mp ac t s to  t h e ex t en t fe a si bl e , 4.86  ac re s  o f
wet la nd  wi ll  be  t emp or ar i ly  d is t ur be d  a nd  3 0 .5 1 a cr es  o f  wet l an d wi l l be  pe rman e nt ly  fi ll ed .  Th e  i nt en t  o f
t he  p la n  i s t o mi ti g at e f or  t he s e imp ac ts  b y  p ro d uc in g a  n et  in cr ea s e in  we tl an d  f un c ti on al  pe rf o rman ce 
wit hi n t he  s u b- ba si n s th a t co nt a in  t h e pr op o se d c on st ru c ti on  si te .

The  p ro p os ed  co ns tr u ct io n  wil l d is tu r b lo w q ua li t y, h is t or ic a ll y de g ra de d  wet la n ds .  Mo st  o f  t he  ar ea  i n  t he 
v ic in it y  o f t he  c on s tr uc t io n si t e is  co mp os e d of  br oa d f ie ld s  d ra in e d by  di tc he s  a nd  do mi na t ed  b y  o ve rg r own
p as tu re  gr as s es .  La rg e p or ti on s  o f t he  wet l an ds  ar e st r on gl y  d omin a te d b y no n- n at iv e , in va s iv e v eg et at i on ,
p ri ma ri l y re e d ca na r yg ra s s (Pha la ri s  a ru n di na ce a ) .

Wet la nd  impa c ts  a ss o ci at e d wi th  th e p ro po se d  p ro j ec t wi l l be  mi ti ga t ed  v i a st an d ar d mit ig at i on  s e qu en ci n g.
Pot en ti a l we t la nd  i mpa ct s  h av e b ee n a vo id ed  an d min imiz e d by  de si gn i ng  t h e lo ca t io n o f co ns t ru ct i on  a re a s
a wa y fr o m de l in ea te d  wet l an ds  a s  muc h  a s po s si bl e  g iv en  en gi n ee ri ng  co ns t ra in ts  an d t he  p re v al en c e of 
wet la nd s  i n t he  a re a .  A to ta l o f 9.2 7 ac re s  c on t ai ni ng  bo th  we tl an d s an d  wet la n d bu f fe rs  ( u pl an d s)  wil l  b e
t empo ra r il y f il le d a nd  s u bs eq ue n tl y r es to re d .  An ot he r 1 .8 1 a cr es  o f  u pl a nd  wil l  b e t empo ra r il y e li mi na t ed 
a nd  s ub s eq ue n tl y fo r es te d  a ft er  co ns t ru ct io n  i s c ompl et e  t o e nh an ce  a vi s ua l bu f fe r b et we en  th e p la nt  s i te 
a nd  Gra n dv ie w Roa d.  Any  te mp or a ry  o r  i na dv e rt en t  i mp ac t s to  we tl an d s th a t ma y o cc ur  du ri ng 
c on st ru c ti on  wi ll  b e  r ep a ir ed  a n d re h ab il it a te d a s ap pr o pr ia t e.

Una vo id a bl e i mp ac ts  to  we tl an ds  wi ll  be  c omp en sa t ed . Th e  p la n  i nc lu d es  r e ha bi li t at in g  a pp ro x imat e ly  1 10 
a cr es  o f  d eg r ad ed  we tl an d s an d s ur ro u nd in g u pl an d s lo ca t ed  wi th in  t h e BP Ch er ry  Po in t  p ro pe r ty .  Th es e
Compe ns a to ry  Mi ti ga t io n Are as  ( CMAs)  wi ll  b e  r eh a bi li ta t ed  b y  r es to r in g h is to ri c  d ra i na ge  p a tt er n s vi a r e- 
r ou ti ng  tr ea t ed  s to r mwat e r ru no f f an d  p lu gg i ng  e x is ti ng  di tc h es , re mov in g  a nd  s u pp re s si ng  n o n- na t iv e,
i nv as iv e  p la n ts  s uc h  a s r ee d ca n ar yg r as s, a n d es t ab li sh i ng  n a ti ve  p l an t c ommu ni t ie s. Re -r ou t in g s to rmwa t er 
r un of f wil l i nc lu de  in st a ll in g p ip es , c ul ve r ts , a nd  a n i nl et  ch an ne l  wit h  d if fu s e- fl o w ou tl e ts  t o  d ir ec t  r un o ff 
f ro m on e  o f t he  t wo  pr op o se d de t en ti o n po nd s  t o o ne  o f t he  CMAs  r at h er  t h an  l et  al l o f it  g o  t hr o ug h a
r oa ds id e  d it c h di re c tl y t o Te rr e ll  Cr ee k.  All  r u no ff  f r om t h e ot he r  d et e nt io n p on d wil l be  di re c te d th r ou gh 
a n ex is t in g c ul ve rt  to  a  se ri es  of  p o nd s co n ne ct e d by  n a tu ra l  c ha nn e ls  a n d swal e s.  The  r e- r ou te d  s to rmwat er 
r un of f wil l b e di re c te d t o la rg e  n at u ra l ar e as  t h at  wil l  p ro v id e ad d it io n al  h yd r ol og i c st or a ge  a n d wa te r 
q ua li ty  tr ea t me nt .  Th e f or es t a nd  s h ru b ha b it at s  t ha t wil l d ev el op  in  t h e CMAs  wi ll  fu rt he r  i mp r ov e
h yd ro lo g ic  s t or ag e t hr ou g h in cr e as ed  ev ap ot r an sp i ra ti on  an d i nt er ce p ti on  of  p re c ip it a ti on .  Th us , h yd ro l og ic 
i mp ac ts  as  we ll  a s o th er  ty pe s o f we t la nd  i mpa ct s  wil l b e co mpe ns at e d.

The  a re a s to  be  u se d  f or  mi ti ga t io n wer e se l ec te d  a s amo ng  t h e be st  av ai l ab le  i n  t he  Te rr el l  Cre e k ba si n .  BP
o wn s a l ar ge  pa rt  o f  t he  ba si n, an d BP's la n ds  n o rt h of  Gr an d vi ew Ro ad   (ab ou t 1 ,0 00  ac re s)  we re  as se ss e d
f or  mit i ga ti o n po te n ti al .  In  a l l th i s ar ea , t he  two pr o po se d  CMAs wer e j ud ge d t o ha v e th e g re at e st  p ot e nt ia l 
f or  c omp en sa t in g we t la nd  impa ct s  a ss o ci at ed  wi th  th is  p r oj ec t .  The  CMAs  ar e lo c at ed  as  n ea r  a s p os si bl e  t o
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t he  p ro p os ed  co ns tr u ct io n  s it e, ar e p os it io n ed  t o  r ec ei v e re - ro ut ed  st or mwa te r r un of f , an d h av e g re at 
p ot en ti a l fo r  i mp ro v in g e co lo gi c al  c o nn ec ti v it y b et we en  th e Ter re ll  Cr ee k  c or ri d or  a n d na tu r al  a r ea s to  th e
s ou th  i n cl ud i ng  t he  La ke  Te rr el l  Sta t e Wi ld l if e Are a.  No ot h er  a re a s ha d  mor e p ot en t ia l be n ef it s .  A s u rv ey 
o f th e p ro pe r ti es  f o r sa l e in  t h e Te r re ll  Cr ee k b as in  r e ve al e d th at  on ly  5 pa rc e ls  a t  l ea st  20  a c re s in  si ze  ar e
a va il ab l e.  Non e of  th es e  p ar ce l s or  co mb in a ti on  of  t he s e pa r ce ls  a r e ab l e to  p r ov id e  t he  mi ti ga t io n
o pp or tu n it ie s  o f th e  p ro p os ed  mi ti ga t io n ar e as .
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1.0 PROJECT DESCRIPTION

1.1 PROJECT LOCATION

The  BP Che rr y  Poi nt  pr op e rt y is  lo ca t ed  n ea r  Bla i ne , Wa s hi ng t on  i n u ni nc o rp or at e d Wh a tc om Co un ty .
Wha tc om Co un t y is  b o rd er e d by  Sk ag it  Co un ty  to  t h e so ut h , Ge o rg ia  St ra it  to  t he  we st , a nd  Br it is h 
Col umbi a , Ca n ad a to  th e n or th .  Th e Cog en er a ti on  Pr oj ec t  wil l  b e lo c at ed  ea st  o f  t he  ex is ti n g re f in er y
wit hi n t he  BP Che rr y  Poi n t pr op e rt y, so ut h o f Gr a nd vi ew Ro ad  an d no r th  o f  Bro wn  Ro ad .

The  p ro p os ed  co ns tr u ct io n  a re a i s ap p ro xi ma t el y t wo  mil e s ea s t of  Ch er ry  Po in t a nd  Ge or gi a Str ai t  i n
Sec ti on s  7  a n d 8 of  To wn s hi p 39 , Ran g e 1E.  Mi ni miz at io n  a nd  re st or a ti on  of  wet l an d i mp ac ts  wi ll  oc cu r i n
t hi s ar e a.  Compe ns a to ry  mi ti ga t io n wil l oc c ur  i n  t he  p r op os e d Co mp e ns at o ry  Mit i ga ti o n Ar ea s  ( CMAs) ,
whi ch  wi ll  b e  l oc at e d no r th  o f Gra nd v ie w Ro a d on  th e BP Ch er r y Po in t  p ro p er ty  i n  Sec t io ns  5  an d 6  o f
Towns hi p  3 9, Ra ng e 1 E.  A s it e map  s h owin g t he  a r ea s th a t wi l l be  i mpa ct e d an d t he  a r ea s th a t wi l l be 
r es to re d  a nd  re ha bi l it at e d as  c o mp en s at or y mit ig a ti on  i s  Fig u re  1 .

A map  s h owin g  t he  p r oj ec t  s it e s up er i mp os ed  ov er  a Na ti o na l Wet la nd s  I nv e nt or y Map  f o r th e a re a i s
Fig ur e 3  o f t he  Wet la nd  De li n ea ti on  Re po r t BP Ch er ry  Po in t Cog en e ra ti on  Pr oj e ct  [ Re v is ed ]  (Gol de r 
Ass oc ia t es  2 0 03 a) .  A ma p  s ho wi n g th e  p ro je c t si t e su pe r impo s ed  o ve r  a  So il  Con s er va t io n Se r vi ce  (SCS)
Soi l Su r ve y map  i s Fig ur e  4  o f t he  Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct 
[ Re vi se d ] (Gol de r  Ass o ci at es  20 03 a ).  Th e se  f i gu re s a re  a l so  p re s en te d  i n Ap p en di x  A.

1.2 RESPONSIBLE PARTIES

BP We st  Co as t  Pro du c ts , LLC ( BP)  i s t he  p ro j ec t p ro po ne n t an d  p er mi t  a pp l ic an t.  The  co nt ac t  p er s on  a t BP
f or  t hi s  p ro j ec t is  Mi ke  To rp ey , who  is  t he  le ad  on  Cog e ne ra t io n Pr o je ct  pe rmit t in g f or  BP.  His  ph on e
n umbe r a nd  a d dr es s a re  a s  f ol lo ws:  3 6 0/ 37 1- 1 75 7, BP Che r ry  Po in t Re f in er y , 45 19  Gr an d vi ew Ro ad ,
Bla in e, Wa sh i ng to n 9 82 30 .  Th e c on su l ti ng  f i rms r es po ns i bl e f or  t he  we tl a nd  d el i ne at i on  r ep o rt  e n ti tl ed 
Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  [Rev is e d]  (Gol de r  Ass o ci at es  20 03 a )
a re  Gol d er  As so ci at e s, I n c. a nd  Sc ho t t an d Ass oc i at es .  URS Cor po ra t io n i s re sp o ns ib l e fo r t he  We tl an d
Mit ig at i on  Pl an  a nd  th e d el in ea t io n r ep or t o f pr e ex is ti n g co n di ti on s  o n t he  c omp en sa t or y mi t ig at i on  a re a s.

1.3 DESCRIPTION OF OVERALL PROJECT

The  p ro p os ed  Co ge ne r at io n  Pro je c t is  th e co n st ru c ti on  o f  a  7 2 0- me ga wat t, ga s- fi r ed  c o ge ne ra t io n e le ct ri c 
p ower  p l an t a nd  a ss o ci at e d fa ci l it ie s  i nc lu d in g c on st ru c ti on  la y- do wn ar e as  a nd  ac ce s s ro ad s .  Be ca us e t he 
c og en er a ti on  fa ci li t y wi l l be  a n  i nt e gr al  p a rt  o f  t he  r e fi ne r y, i t mus t b e lo ca t ed  i n  c lo se  pr ox i mi ty  t o  t he 
r ef in er y  f ac i li ti es .  Th e  p ower  pl an t  wil l b e co n fi gu re d  wit h  c ombi n ed -c y cl e co mbu st i on  t ur b in es , e ac h
d ri vi ng  an  e l ec tr ic  ge ne r at or .  El ec t ri ci ty  an d s te am p r od uc e d by  t h e co g en er at i on  f a ci li ty  wi ll  po we r
Ref in er y  o pe r at io ns , g re a tl y re d uc in g  t he  n e ed  f o r st ea m f ro m e xi st i ng  r e fi ne ry  bo il e rs .  Ex ce ss  el ec tr i ci ty 
p ro du ce d  b y t he  c og e ne ra t io n fa c il it y  wil l b e pr o vi de d t o th e  Bon ne v il le  Po we r Admin i st ra ti o n (BPA) 
e le ct ri c al  g r id .  A Co rp s  o f En g in ee r s (COE)  p er mit  f or  impa c ts  o n wet la n ds  r el a te d t o co ns t ru ct i on  o f a 
p ower  l i ne  t h at  wil l  s er v ic e th e  p ro p os ed  p o we r p la nt  h a s be e n in  p l ac e s in ce  2 0 00 .  Th e ac c es s r oa ds  a n d
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t he  a re a  f or  th e tr a ns mi s si on  t o we r p ad s ha v e be e n co ns t ru ct e d, b ut  th e t ower s a nd  c o nd uc to r s ha v e no t b ee n
e re ct ed .

The  c og e ne ra t io n fa c il it y , in cl u di ng  si te  a c ce ss  ro ad s a nd  a  vi su al  bu ff e r ar ea , wil l  e nc omp as s 3 3.17  a c re s,
o f wh ic h  a pp r ox imat e ly  2 5  a cr es  wi ll  be  c on v er te d  t o imp er vi o us  s ur f ac e a re a fo r  t he  pl an t c on st r uc ti on .
Con st ru c ti on  of  t he  po we r  p la nt  an d a ss oc ia t ed  f a ci li ti e s (i .e. a cc e ss  r o ad s)  wi ll  p e rman en t ly  f i ll  a nd / or  c u t
o ff  t he  hy dr o lo gi c s ou rc e  f or  1 1 .9 1 a cr es  o f  wet l an d (Ta bl e 1 ).

App ro xi mat el y  3 3.1 a cr es  of  u nd e ve lo p ed  l an d  wil l  b e co n ve rt e d to  c o ns tr u ct io n l ay -d o wn  a re a s.  Lay -
d own ar e as  a r e lo ts  wi th  gr av el e d or  impe rv i ou s s ur fa ce  ar ea  th at  p r ov id e  s ta gi n g ar e as  d ur i ng  c o ns tr uc t io n
a nd  e qu i pmen t  s to ra g e ar e a af te r  c on s tr uc ti o n.  An ex is t in g g ra ve l l ot  ( Con tr ac t or ’s  pa rk in g  l ot )  t ha t i s 3.1 8
a cr es  i n  s iz e  wil l b e us e d fo r l ay -d o wn  a s wel l.  The  c o ns tr u ct io n o f th e  l ay -d o wn  a r ea s wi l l fi l l a to t al  o f 
2 3.46  a c re s o f we tl a nd s, of  whi c h 4.8 6 ac re s  wil l  b e te mpo ra r il y fi l le d.

Two  p or t io ns  of  t he  la y- d own ar e as  t o ta li ng  11 .0 8  a cr es  wi ll  be  t emp or ar y  a nd  r e mo ve d  a ft er  co ns t ru ct io n  i s
c ompl et e .  9.27  a cr e s of  th es e t empo r ar il y i mp ac t ed  a re a s ar e  c on si d er ed  Re st or a ti on  Ar ea s s in ce  th e 4.8 6
a cr es  o f  wet l an ds  a n d 4.4 1 ac re s  o f wet la nd  bu ff e rs  ( up l an ds )  t ha t c ompr i se  t he s e ar e as  wil l  b e r es to re d  t o
n at iv e p la nt  co mmun i ti es .  Th e r emai n in g 1.8 1 ac r es  i s wit hi n  a n up l an d a re a mo r e th a n 30 0 f ee t f ro m th e 
n ea re st  we tl a nd  t o b e re s to re d.  Upl a nd  f or e st  wi ll  b e e st ab l is he d i n th i s ar ea  to  e n ha nc e v is ua l  b uf fe r 
b et we en  th e p la nt  s i te  a n d Gr an d vi ew Ro ad  a n d pr o vi de  e c ol og i ca l co n ne ct i vi ty  b e twee n  t he  Ea st 
Res to ra t io n Are a an d  t he  fo re st e d ar e as  e as t  o f t he  p la n t si t e.  A map  o f  e xi st i ng  we tl an ds , t he  pr op os e d
i mp ac t a re as , t he  Re st or a ti on  Ar ea s, an d th e  v is u al  b uf f er  a r ea s is  pr ov i de d by  Fi gu r e 2.

Thu s, a  to ta l  o f 35 .37  a c re s of  we tl a nd s wi l l be  fi ll ed .  Th e  t ot al  we tl a nd  a re a  t o b e te mp o ra ri l y fi ll e d is  4.86 
a cr es  a n d th e  t ot al  we tl a nd  a re a  t o b e pe rma ne nt l y fi ll e d is  30 .5 1 a cr es .  Ov er  10 ,0 0 0 cu bi c  y ar d s of  ma te ri a l
wil l be  re mo v ed  f ro m t he  co ns tr u ct io n  s it e f or  t h is  p ro j ec t.

Table  1 
Expec te d Wet l and Impac ts 

Pro ject  Area 
Tot al A rea 

( acres) 

A rea of  Perma nent 
Wet la nd  Fill

( acres) 

A rea of  Temp o ra ry 
Wet la nd  Fill

( acres) 
Cog en er ation  Facility1 3 3.17 1 1.91 0 
Lay -D ow n  A rea 1 6 .2 9 4 .3 9 0 
Lay -D ow n  A rea 2 2 1 6.61  8.75 3 4 .6 6
Lay -D ow n  A rea 3 5 .4 6 5 .4 6 0 
Lay -D ow n  A rea 4 4 .7 4 0 0 .2 0
Existin g  d ev elo ped area
( co ntracto r’ s  p ar kin g lo t)

3 .1 8 0 0 

Tot al 6 9.45 3 0.51 4 .8 6

1 Th is  ar ea in clud es  th e p ow er  p lan t, Detention  P o nd  1 , the tw o acces s ro ads , th e n or thern mo s t 30 0  f eet o f th e
m ainten ance r oad, an d th e v is ual ( fo r es t)  b u ff er  ar ea w est o f  Lay -D o wn  A r ea and  no rth  o f th e p lan t site.

2  Th e ar ea fo r  Lay -D o wn  A r ea 2  in clud es Deten tion  Po nd  2 .
3  The p er m an en t w etlan d im p act ar ea in clu des the w alk in g p ath that will tr avers e the W est Res tor ation  A rea ( see

S ection  4) .
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Wit hi n t he  c o ns tr uc t io n z on es , v eg et a ti on  wi ll  b e  c le ar e d, t o ps oi l wil l b e ex ca v at ed , a nd  t h e so i l su rf a ce  wi ll 
b e gr ad e d, c o mp ac te d , an d  f il le d .  Th e Co ge n er at i on  Pro j ec t i nc lu de s  c on s tr uc ti o n of  po we r p la nt  fa ci li t ie s,
g ra ve le d  o r p av ed  wo rk  a r ea s an d  p ar k in g lo t s, p a ve d ac c es s r oa ds , a nd  d e te nt io n  p on d s.

The  i mp e rv io u s su rf a ce s t o be  c r ea te d  b y th e  p ro p os ed  p r oj ec t  wil l r ed uc e  h yd ro l og ic  st or ag e  a nd  in du ce 
h ig he r r at es  of  r un o ff .  Th is  a r ea  i s  a  r el a ti ve l y smal l  p or t io n (0 .4%) o f th e t ot al  wa te rs h ed  a r ea  t ha t 
c ompr is e s th e  Ter re l l Cr e ek  wat e rs he d , wh ic h  i s a pp ro xi mat el y  2 0.8 s qu ar e  mil es  in  s i ze .  If  l ef t 
u nman ag e d, r u no ff  f r om t h e si te  ma y d eg ra de  wa te r  q ua li t y an d  a lt er  hy dr o lo gi c r eg ime s of  d o wn st r ea m
wat er bo d ie s ( we tl an d s an d  Ter re l l Cr e ek ) an d  c on s eq ue nt l y de g ra de  t h ei r h ab it at  qu al i ty .

Two  d et e nt io n  p on ds  wi ll  be  c on s tr uc t ed  t o c on tr o l su rf a ce  r u no ff  f r om t h e pr op o se d c on st ru c ti on  ar ea s
( Go ld er  As so c ia te s 2 00 2) .  De te n ti on  Po nd  1  wi ll  co ll ec t  r un o ff  f ro m t he  co ge ne r at io n  f ac il i ty  a n d th e
p or ti on  of  La y- Do wn  Ar ea  4 to  b e  r es t or ed  a f te r c on st ru c ti on  is  c omp le te .  Th is  ar ea  is  l ab e le d t he  Eas t 
Res to ra t io n Are a.  Det en t io n Po n d 2 wil l co l le ct  ru no ff  fr om th e La y -Down  Are as  1, 2 , a nd  3  in cl u di ng  t h e
p or ti on  of  La y- Do wn  Ar ea  2 to  b e co me  th e We s t Re s to ra ti o n Ar e a (Fig u re  2 ) .  Oil / wa te r  s ep ar a to rs  wi ll  b e 
i ns ta ll e d at  th e in l et  t o  e ac h p on d.  The  p o nd s h av e be e n de s ig ne d t o me e t te ch n ic al  re qu ir e me nt s  o f bo t h
Wha tc om Co un t y an d t he  Wa sh in gt o n St a te  Dep a rt me n t of  Ec ol og y  ( Ec ol o gy ) t o pr ov i de  a d eq ua te  wa te r 
q ua li ty  tr ea t me nt  a n d fl o w co nt r ol  f o r ru no f f fr o m impe r me ab l e su rf a ce s t o be  c r ea te d  b y th e  p ro p os ed 
c on st ru c ti on .

Det en ti o n Po n d 1 wi l l be  lo ca te d  i n t he  n or t hwes t  c or ne r  o f t he  c og e ne ra t io n si t e.  Run of f f ro m Det en ti o n
Pon d 1 wil l b e pi pe d  n or t hwes t a cr os s  Gra nd v ie w Roa d an d  Bla i ne  Roa d  a nd  di sp er s ed  a c ro ss  a  la rg e  a re a
wit hi n o ne  o f  t he  CMAs .  De te nt i on  Po nd  2  wi ll  b e  l oc at e d ju s t we st  of  La y- Do wn  Ar ea  2.  Ru n of f f ro m
Det en ti o n Po n d 2 wi l l di s ch ar ge  to  a n  e xi st i ng  d r ai na ge way  t h at  e xt e nd s a cr os s Gra nd v ie w Ro a d to  an 
e xt en si v e po n d an d wet la n d sy st e m.  Bot h ar e as  t o  r ec ei v e si t e ru no f f dr a in  t o Ter re l l Cr ee k  n ea r  i ts  c r os si n g
u nd er  J a ck so n  Roa d.

Thu s, r u no ff  fr om t h e pr o je ct  s i te  wi ll  b e d ir ec t ed  t o i ts  h i st or ic  dr ai n ag e ar e as  wh er e it  wi ll  su pp or t  a nd 
e nh an ce  ex is t in g we t la nd s  b ef or e  d ra i ni ng  t o  Ter r el l Cr e ek .  In  a dd i ti on , d ir ec t in g r un of f t o th e se  wet l an d
a re as  wi ll  i mpr ov e r un of f  wat er  qu al i ty  a nd  pr ev e nt  i nc r ea si n g fl ow fl uc t ua ti on  in  Te rr el l Cre ek  ab ov e
e xi st in g  l ev e ls .  A mo re  de ta il e d de s cr ip ti o n of  th e po s t- mi t ig at io n  h yd r ol og ic  sc en a ri o is  in  Se ct io n 5 .6 .2 .

Out si de  of  t h e pr op o se d c on st ru c ti on  ar ea , e xi st i ng  d it c he s wil l be  re -r o ut ed  t o  a vo i d th e p la nt  si te  a n d
s up po rt  ar ea s .  Sur f ac e wat er  i n  t he s e di tc h es  wi ll  c on t in ue  to  f lo w n or t h un de r  Gra n dv ie w Roa d t hr ou gh  th e
s ame di t ch es  th at  c u rr en t ly  s up p or t r un of f f ro m t he  u nd e ve lo p ed  p ro j ec t s it e.

I mp ac ts  as so c ia te d wit h t he  p ro p os ed  pr oj ec t  wil l  b e mi t ig at e d by  a p pl yi n g th e s ta nd a rd  mit i ga ti o n
s eq ue nc e .  Th e pl ac e me nt  an d de s ig n o f th e Cog en e ra ti on  Pr oj e ct  h as  av oi d ed  a nd  mi ni miz ed  we tl an d 
i mp ac ts  to  t h e ex te n t pr a ct ic ab l e.  The  t emp or ar y  p or ti o ns  o f  t he  l a y- do wn ar ea s  wil l  b e re s to re d  t o su p po rt 
n at iv e wet la n d an d u pl an d  p la nt  co mmu ni ti es .  Pe r ma ne nt  impa c ts  t o t he  r e ma in in g  3 0.5 1 ac re s  o f wet la nd s 
t o be  f i ll ed  wi ll  b e  c omp en sa te d  b y r eh ab il i ta ti n g ap pr o xi ma t el y 11 0  a cr e s of  n e ar by  la nd s mai nl y 
c on si st i ng  o f  d eg ra d ed  we tl an d.

The  p ro p os ed  co ns tr u ct io n  wil l d is tu r b lo w q ua li t y, h is t or ic a ll y de g ra de d  wet la n ds .  Al th ou g h th e  wet la n ds 
wit hi n t he  p r op os ed  pr oj e ct  s it e  i mp a rt  a  v a ri et y  o f we t la nd  fu nc ti o ns , p er fo rma nc e o f th es e  f un c ti on s
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o cc ur s a t fa i rl y lo w l ev e ls .  Th e pr o po se d r es to r at io n a nd  c o mp en sa t or y mit ig at i on  wi ll  e st a bl is h  wet la n d
a nd  wet l an d b uf fe r ( up la n d)  c ommun it i es  t ha t  p er f or m th e se  f u nc ti on s  a t mod er at e  t o h ig h le v el s.  In
a dd it io n , pr o po se d t op og r ap hi c a nd  h y dr ol og i c mo d if ic at i on s t o th e CMAs wil l re s to re  hi st or i c dr a in ag e
p at te rn s .

1.4 WETLAND DELINEATION OF IMPACT SITE

See the Wetland Delineation Report BP Cherry Point Cogeneration Project [Revised] (Golder Associates
2003a) for the wetland delineation and maps.

2.0 ECOLOGICAL ASSESSMENT OF IMPACT SITE

Thi s se c ti on  su mmar i ze s e co lo gi c al  c o nd it io n s of  th e pr o po se d  p ro je c t si t e as  d e te rmi ne d in  pa rt  by  t he 
f in di ng s  o f Gol de r Ass oc i at es .  De ta i le d de s cr ip t io ns  o f  t he  en vi ro n me nt a l co nd i ti on s  o f th e  p ro p os ed 
c on st ru c ti on  zo ne s i nc lu d in g th e  e xi s ti ng  v e ge ta t io n, s o il , wat er  r e gi me , a nd  wi ld li f e of  t h e on - si te  we tl an d s
a nd  u pl a nd s a re  f ou n d in  th e Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  [Rev is e d] 
( Go ld er  As so c ia te s 2 00 3a )  a nd  t h e Tec hn ic a l Re p or t on  We tl a nd  Fun c ti on s  a nd  Va lu es  As se ss men t BP
Che rr y Poi nt  Co ge ne r at io n  Pro je c t [Re vi se d]  (Gol de r  Ass o ci at es  20 03 b ).  Th e se  r e po rt s d es cr i be  t he 
g eo gr ap h ic  e x te nt , f un ct i on s, a n d ra t in gs  o f  t he  we tl an d s de l in ea te d  i n t he  v ic i ni ty  of  t he  pr op o se d
c on st ru c ti on  ar ea s.

2.1 EXISTING VEGETATION

Mos t of  th e a re a wi t hi n t he  p ro p os ed  co ns tr u ct io n  s it e a nd  v i ci ni ty  is  c o mp os ed  of  wi de  f ie l ds  t h at  a re 
d omin at e d by  ov er gr o wn  p a st ur e g ra ss e s.  Th e se  f i el ds  a r e fa l lo w ag r ic ul t ur al  l a nd  t h at  h as  no t b ee n
c ul ti va t ed  i n  o ve r 1 0 ye a rs .  In te rs p er se d wit h t he  f ie l ds  a r e he dg e ro ws  an d pa t ch es  of  s emi -mat u re  f or e st 
p la nt at i on s t ha t we r e pl a nt ed  f o r pu l pwoo d h ar ve s t.  Tr e e sp e ci es  c o mp ri s in g th e se  p l an ta ti o n ar e as  i nc l ud e
Dou gl as  fi r ( Pse ud ot s ug a men zi es i i)  a nd  h y br id  po pl ar  (Pop ul us  tr ic h oc ar pa  x d el to id e s) .  Mat u re  f o re st 
c on ta in i ng  d e ci du ou s  a nd  co ni fe r ou s t re es  t h at  c o lo ni ze d  t he  si te  n a tu ra l ly  i s l oc at e d so ut h ea st  of  t he 
p ro po se d  p la n t si te .  Th e re  a re  no  e x is ti ng  st ru c tu re s wit hi n  t he  p r op os e d co ns t ru ct i on  a re a .

A map  s h owin g  d el in e at ed  ve ge ta t io n c ommu ni t ie s s up er imp os ed  on  a n o bl iq u e ae ri a l ph o to gr ap h  o f t he 
c on st ru c ti on  ar ea s, re fi n er y, a n d ar e as  t o t he  we st  i s Fig ur e  5  o f t he  Wet la nd  De li n ea ti on  Re po r t BP Ch er r y
Poi nt  Co ge ne r at io n Pro je c t [Rev i se d]  (Gol de r  Ass o ci at es  20 03 a ).  A map  s h owin g d el in e at ed  v e ge ta t io n
c ommu ni t ie s s up er imp os ed  on  a n o ve rh e ad  a er i al  p h ot og ra p h of  th e pl a nt  s i te  a nd  ar ea s  t o th e  s ou t h an d
e as t is  Fi gu r e 6 of  th e Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  [Rev is e d] 
( Go ld er  As so c ia te s 2 00 3a ) .  The s e fi g ur es  a r e pr e se nt ed  be lo w i n Ap p en di x  A.

A l ar ge  pr op o rt io n o f th e se  f ie l ds  a r e co mp o se d o f pa lu s tr in e  e me rg e nt  ( PEM) we t la nd s  a s de f in ed  by  t he 
c la ss if i ca ti o n sy st e m of  Co wa rd i n et  al . (1 9 79 ).  The  PEM we t la nd s p ri ma r il y co n si st  of  n on - na ti v e pa st u re 
g ra ss es  su ch  as  r ed  to p ( Agr os ti s  s to l on if er a ) , co lo n ia l b en t gr a ss  ( Agr os ti s  c ap i ll ar is ) , ve lv e t gr a ss  ( Hol cu s
l an at us ) , an d r ee d c an ar yg r as s ( Pha la ri s  a ru n di na ce a ) .  Lar g e amo un ts  o f  s of t  r us h ( J un cu s e ff us u s) , a
g ra mi no i d, a l so  o cc u r in  th es e wet la n ds .  Th e ve g et at io n  wit h in  t he  PEM wet la nd s  h as  no t be e n mo wed  o r
g ra ze d i n ov e r 10  y e ar s.
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One  0 .6 - ac re  pa lu st r in e s cr ub -s h ru b ( PSS)  we tl an d  a re a c on ta i ni ng  i mma tu r e hy br i d po p la r tr e es  a n d on e
1 .6 9 pa l us tr i ne  f or e st  ( PFO) we t la nd  th at  s u pp or t s se mi - ma tu r e (a t l ea st  12  y ea r s ol d  a nd  o v er  2 0  f ee t t al l) 
h yb ri d p op la r  a ls o o cc ur  wi th in  th e c on st ru c ti on  zo ne s.

Upl an d a re as  wi th in  th e p ro je ct  si te  ar e pr i ma ri l y do mi n at ed  by  Hima la ya n  b la ck b er ry  (Rub us  d i sc ol o r) , bu t
c on ta in  so me  ev er gr e en  b l ac kb er r y (Rub us  l a ci ni a tu s)  a s we l l.  Some Do u gl as  fi r sa p li ng s  p la nt e d in  th es e
a re as  a r e al s o pr es e nt  i n  s ome u pl an d  p at ch e s.  Upl an ds  al so  in cl ud e  s ome  p or ti o ns  o f  t he  a b an do n ed 
mea do w a re a a s we ll ;  t he s e ar ea s  a re  do mi na t ed  b y  c ol on i al  b e nt gr as s  a nd  co nt ai n  s ome  s ti ng i ng  n e tt le 
( Urt ic a d io ic a ) , bi rd s fo ot  tr ef oi l  ( Lot us  c o rn ic u la tu s) , an d Can ad a  t hi st l e (Cir si um ar ve n se ) .  Some  u pl a nd 
a re as  c o nt ai n  s pe ci e s fo u nd  i n t he  a d ja ce nt  we tl a nd  a re a s in c lu di ng  co lo n ia l be n tg ra s s, r ee d  c an a ry gr as s ,
a nd  r ed  al de r  ( Aln us  r u br a)  s ap li n gs .

The  a re a  e nc o mp as si n g th e  BP Ch e rr y Poi nt  p r op er t y or ig i na ll y  s up po r te d f or es t wit h c on if er o us  e v er gr ee n 
a nd  b ro a d- le a f de ci d uo us  tr ee s, bu t was  l og g ed  a t  l ea st  10 0 y ea rs  a g o.  The  l an d  was  th en  c u lt iv a te d fo r  t he 
f ir st  h a lf  o f  t he  2 0 th ce nt ur y  a nd  us ed  a s  p as t ur e an d  c ro p la nd .  Th e p re do mi n an t a gr ic ul t ur al  us e of  th es e 
a re as  wa s ca t tl e gr a zi ng , whi ch  fo st e re d th e  s pr e ad  o f n on -n a ti ve  p a st ur e  g ra ss e s.

2.2 EXISTING WATER REGIME

The  p ri mar y s ou rc es  of  s u rf ac e wat er  an d so i l mo i st ur e t o th e  c on st r uc ti o n si te  ar e p re ci pi t at io n  a nd  l a te ra l 
d ra in ag e  f ro m a dj ac e nt  a r ea s.  Ver ti c al  d ra i na ge  th ro ug h  t he  so il  i s  l imi te d by  th e u nd er ly i ng  c l ay  t il l ,
e sp ec ia l ly  wh er e it  is  wi th in  t wo fe e t of  t h e so i l su rf a ce .  La te ra l  d ra i na ge  i s  l imi te d by  lo w r el ie f.  As a 
r es ul t, so il  sa tu ra t io n a bo ve  1 8  i nc h es  i s wid es p re ad  t h ro ug h  t he  we t se a so n in  bo th  we tl an d  a nd  up la nd 
a re as .  Ho we v er , mo s t ar e as  o f t he  p r oj ec t s it e t yp ic al l y dr y  o ut  s u bs ta n ti al ly  in  t h e la tt e r ha l f of  t h e gr o wi ng 
s ea so n.

The  d ra i na ge  di tc he s  t ha t  a re  p r es en t  t hr ou g ho ut  th e si t e we r e or ig i na ll y  i ns ta l le d t o fa ci l it at e  d ra in a ge  a n d
e xp ed it e  d ry i ng  o f t he  s o il  f or  fa rmi ng . Th e se  d i tc he s c on ti n ue  t o f un ct i on  a lt h ou gh  th ey  a r e no t  mai nt a in ed 
a nd  a re  ov er g ro wn  wi th  v e ge ta ti o n.

2.3 EXISTING SOILS

Mos t of  th e s oi l in  th e a re a wa s  d er i ve d fr o m gl a ci omar i ne  d r if t pl a in s a nd  i s u nd er l ai n by  cl ay  ti ll  s t ar ti n g at 
1 0 to  3 0  i nc h es  b el o w gr o un d su r fa ce  (b gs ).  Soi l  i n th e  p ro j ec t si t e ra n ge s fr o m lo a m to  s i lt y c la y lo a m,
t ho ug h s ome s an dy  s o il s a nd  g ra v el  n o t re fl e ct iv e  o f na t iv e c on di ti o ns  a r e pr es e nt  i n  s ome o f th e  u pl an d 
a re as .  Th e f in er  t e xt ur e d so il s  a re  ma in ly  re st r ic te d t o th e  wet la n ds .  A ma p s ho wi n g so il  sa mp l in g
l oc at io n s is  Fi gu re  7B o f  t he  Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  [Rev is e d] 
( Go ld er  As so c ia te s 2 00 3a ) .  Thi s  f ig u re  i s p re se n te d be l ow i n  App en d ix  A.

The  t wo  so il  se ri es  ma pp e d as  o c cu rr i ng  wit h in  t h e co ns t ru ct i on  s it e  i nc l ud in g t he  Re st or at i on  Ar ea s ar e 
Whi te ho r n si l t lo am, a  h y dr ic  s o il , a nd  Bir c hb ay  si lt  l o am, a  n on hy d ri c s oi l.  As ex p ec te d, th e s oi ls 
c ha ra ct e ri st i c of  Wh it eh o rn  s il t  l oa m a re  t y pi ca l ly  f ou n d in  we tl an d  a re a s wh er e as  t h e so il s  c ha r ac te ri s ti c o f
Bir ch ba y  s il t  l oa m a re  f o un d in  th e u pl an d a re as .
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Whi te ho r n si l t lo am is  a  ve ry  d e ep  s o il  c on s id er e d by  Go ld in  (1 99 2)  to  b e  p oo rl y  d ra i ne d.  Howev e r, a 
wet la nd  de li n ea ti on  co nd u ct ed  b y  ENSR Con su l ti ng  an d En g in ee r in g (1 9 92 ) t ha t in c lu de d  i nt en s iv e
i nv es ti g at io n  o f so i ls  a n d hy dr o lo gi c  r eg ime  wit h in  t he  pr op o se d si t e fo r  t he  Co ge ne r at io n Pro je c t fo un d 
h ig h pe r me ab i li ty  a n d ra p id  l at e ra l d ra in ag e  wit h in  s ub s oi l l ay er s o f so i ls  c ha r ac te r is ti c o f Wh i te ho rn  si lt 
l oa m.  As a r es ul t, th e s tu dy  c o nc lu d ed  t ha t  t he  Wh it eh o rn  s i lt  l oa m wit h in  t hi s  a re a  s ho ul d  b e c on si de r ed 
s omewha t  p oo r ly  d ra i ne d r at he r t ha n p oo rl y d ra in e d (Gol d er  As so ci at e s 20 0 3a ).  Thi s s oi l is  mo de r at el y
f er ti le , h as  a mo de r at e a mo un t o f or g an ic  ma tt er , a nd  i s  s li g ht ly  a c id ic  in  t he  su rf a ce  l ay e r. Th e so il  se ri e s
c on ta in s  i nc l us io ns  of  n o n- hy dr i c so i ls . Th e  wat e r ta bl e  i n t hi s so i l fl u ct ua te s  b et wee n 1 f oo t a bo ve  g r ou nd 
a nd  1  f o ot  b e lo w gr o un d f ro m No v embe r  t o Ma y .

I n co nt r as t, Bi rc hb a y si l t lo am is  a  ve ry  d e ep , mod er at e ly  we ll  d ra i ne d s oi l. Th e su r fa ce  l a ye r o f th e
Bir ch ba y  s il t  l oa m i s mo d er at el y  f er t il e, h a s a mod er at e  a mo u nt  o f o rg an i c ma tt e r, a n d is  s l ig ht l y ac id i c.
Thi s so i l se r ie s ha s  b et t er  n at u ra l d ra in ag e  t ha n  t he  o t he r s oi l ty p es  i n  t he  s t ud y a re a an d  i s n ot  l is t ed  a s  a 
h yd ri c s oi l. Th e wa t er  t a bl e in  th is  so il  t y pi ca l ly  v ar i es  b e twee n 2  a nd  4 fe et  de pt h  f ro m Dec emb er  t hr o ug h
Apr il .

Top og ra p hi c r el ie f i s mi n imal , b ut  t h e ar ea  ge ne r al ly  s l op es  to  t he  no rt h  a nd  n o rt hwe st . To p og ra p hy  i n t he 
a re a is  ro ll i ng  t o f la t a s de te r mi ne d  b y re c en t g eo lo gi c  h is t or y.  His to r ic  c ul t iv at i on  f or  cr op s  a nd  h a y
d is tu rb e d so i l st ru c tu re  an d smo ot he d  wha t was  l i ke ly  r o ug h mic ro -t o po gr a ph y do min at e d by  s mal l
h ummo ck s 

2.4 EXISTING FAUNA

The  b ro a d fi e ld s pr o vi de  ha bi ta t  f or  th e ab u nd an t  f ie ld  mi ce , v ol es , a nd  va ri ou s  s ma l l ro de n ts .  Th e fo r es te d 
p at ch es  lo ca t ed  n ea r by  p r ov id e h ab it a t fo r wil dl i fe  s pe c ie s c ommo nl y  f ou n d in  wo od la n d ed ge  ha bi t at  i n
wes te rn  Wa sh i ng to n.  The s e sp ec i es  i n cl ud e c oy ot e , bl ac k -t ai l ed  d ee r , an d  n umer o us  r e si de nt  an d mig ra to r y
b ir ds  s u ch  a s  r ed -t a il ed  ha wk , Ame ri c an  r ob i n, s o ng  s pa r ro w, an d co mmo n y el lo wt h ro at .  No  a mph ib i an s,
r ep ti le s , or  fi sh  a r e kn o wn  t o i nh ab i t th e c on st r uc ti on  si te .

A g re at  bl ue  he ro n ( Ard ea  h e ro di a s)  b re ed i ng  c o lo ny  i s  l oc a te d ap p ro xi mat el y o ne  mi le  wes t  o f CMA 2  a n d
o ve r on e  mil e  wes t o f CMA 1  ( Fi g ur e 1 ).  Th i s co l on y of  be twe en  2 00  an d 4 00  b re e di ng  pa ir s ( fl uc t ua te s
o ve r ti me)  r e pr es en t s on e  o f 4 l ar ge  co lo ni e s lo c at ed  i n  n or t hwes te r n Wa s hi ng to n  a nd  so ut hwe st er n  Bri ti s h
Col umbi a .  I n di vi du a ls  f r om t hi s  c ol o ny  a re  kn own  t o us e  n ea r by  o pe n  f ie l d ha bi t at s s imil ar  to  t h os e pr e se nt 
o n CMA 1  a nd  CMA 2.  The s e ne ar b y fi e ld s ar e  u se d  f or  s t ag in g  d ur in g  t he  ne st in g  s ea s on  a nd  fo r f or ag in g 
f or  a mp h ib ia n s an d s ma ll  ma mmal s  t hr o ug ho ut  th e y ea r.

Col on y n es ti n g bi rd  sp ec i es , in c lu di n g gr ea t  b lu e  h er on s , ar e  c on si d er ed  a pr io r it y s pe ci es  in  t h e st at e  o f
Was hi ng t on  ( WDFW 20 0 0) .  Wh at co m Cou n ty  l is t s he r on s as  a sp e ci es  o f  l oc a l impo r ta nc e  i n it s  Cri t ic al 
Are as  Co de , App en di x  C ( Wha tc om Co un t y) .  In  c on n ec ti on  wi th  a di ff e re nt  pr oj ec t , BP co mp le t ed  a 
Her on  Ha bi ta t  Man ag e me nt  Pl an  in  s pr i ng  2 0 04  a dd r es si n g th e i mp ac t s of  c u rr en t  a nd  f u tu re  co ns tr u ct io n 
o n th ei r  l an d s no rt h  o f Gra nd vi e w Ro a d (URS 20 04 ) .  As p ar t o f th is  pl an , a  1 -y e ar  mo ni to ri n g pr o gr am
b eg an  i n  Mar c h 20 04  by  a  lo ca l b io lo g is t fa mil ia r  wit h t he  l o ca l he r on  p o pu la ti o n.  Thi s mo n it or i ng  s ee k s to 
s pe ci fy  hi gh  he ro n u se  a r ea s on  BP’s  pr op er t y an d  wha t h er on  ac ti vi t ie s a re  o cc u rr in g  i n th o se  l o ca ti on s .
Thi s pr o gr am wi ll  h e lp  BP a dj us t  t he  impl eme nt at i on  s tr a te gy  fo r th i s mi t ig at io n  p la n  o n CMA 1  a n d 2.  A
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mor e de t ai le d  d is cu s si on  of  i ss u es  c o nc er ni n g th e  h er on  co lo n y is  p r ov id e d in  Ap pe nd i x F:  BP Ch er r y Po i nt 
Cog en er a ti on  Fa ci li t y We t la nd  Mi ti ga t io n an d  t he  Bi rc h Bay  Gr ea t Bl u e He r on  Col o ny .

2.5 FUNCTIONS AND VALUES

The  wet l an ds  wi th in  th e p ro po se d  p ro j ec t si t e se r ve  a  v a ri et y  o f hy d ro lo g ic  f un c ti on s  s uc h a s imp ro vi ng 
wat er  q u al it y , re du c in g p ea k fl o w, a n d de cr e as in g  d owns t re am er os io n .  Th ey  a ls o  p ro v id e ha b it at 
s ui ta bi l it y f un ct io n s fo r  wil dl i fe , mai nl y mamma l s an d b ir ds .  A mo r e de t ai le d d is cu s si on  o f  t he  cu rr en t 
f un ct io n al  p e rf or ma n ce  o f  t he  we tl an d s wi th i n th e  c on st r uc ti o n si te  is  i n  t he  Tec hn ic a l Re p or t on  We tl a nd 
Fun ct io n s an d  Val ue s  Ass e ss me nt  BP Ch er ry  Po in t Cog en er a ti on  Pr oj ec t  [ Re v is ed ] ( Go ld er  As so c ia te s
2 00 3b ).

2.6 WATER QUALITY

Alt ho ug h  n o wat er  q u al it y  mon it o ri ng  ha s oc c ur re d  o n th e  s it e , th e q ua li t y of  s u rf ac e  wat er  th er e  i s li k el y
h ig h.  As st a te d ea r li er , t he  ma in  s o ur ce  o f  moi s tu re  t o  t he  co ns tr u ct io n  s it e i s pr e ci pi ta t io n a nd  d ra i na ge 
f ro m ad j ac en t  a re as .  Si n ce  p re c ip it a ti on  wa te r q ua li ty  is  g o od  a nd  th e a dj ac en t  a re a s th at  pr ov i de  d ra i na ge 
a re  u nd e ve lo p ed  a nd  we ll  ve ge ta t ed , n o wa te r  q ua l it y pr o bl ems  a re  e x pe ct e d to  b e  p re s en t.

2.7 BUFFERS

Und ev el o pe d u pl an d a re as  th at  s e rv e a s we tl a nd  b u ff er  a r ea s a re  s ca t te re d  a cr os s  t he  pr oj ec t  s it e .  The s e
u pl an d a re as  su pp or t  v ar i ou s pl a nt  c o mmun it i es  i n cl ud in g  a ba n do ne d mea do w, re gu l ar ly  ma in ta i ne d
g ra ss la n d, Do ug la s f ir /Hi ma la ya n  b la c kb er ry  pa tc h es , Hi mal ay a n bl ac k be rr y  p at ch e s wi t ho ut  Do ug la s  f ir ,
s emi- ma t ur e h yb ri d p op la r  f or es t  p at c he s, a n d na t iv e mi x ed  c o ni fe ro u s/ de c id uo us  fo re s t.  Up l an d p or ti on s 
o f th e a ba nd o ne d me a do w a re  f ou n d th r ou gh ou t  t he  pr oj ec t  s it e .  The  pl an t at io n a nd  f o re st ed  ar ea s  a re 
mai nl y s it ua t ed  n or t h an d  e as t o f th e  p ro po s ed  p o we r pl a nt  a n d we st  of  t h e no rt h er n p or ti on  of  La y- Do wn 
Are a 2.  Gra n dv ie w Roa d l imit s t he  b u ff er  a r ea  n o rt h of  th e p ro je ct  si te  to  t he  ri gh t -o f- wa y  ( ROW)
i mmed ia t el y s ou th  o f  t he  ro ad .  Fi gu r e 6 of  th e Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n
Pro je ct  [Rev i se d]  (Gol de r  Ass o ci at es  20 03 a ), whi c h is  pr ov id e d in  Ap pe nd i x A o f th is  pl an , s ho ws  th e
d is tr ib u ti on  of  t he s e pl a nt  c ommun it i es  wit h in  a n d imme d ia te l y ad ja c en t t o th e c og en e ra ti on  fa ci l it y si t e.

The  a re a  e as t  o f th e  p la n t si te  co ns i st s of  hy br i d po pl a r fo r es t pl a nt at i on  a nd  a sma ll  a mo u nt  o f  mat ur e  f or e st 
d omin at e d by  bo th  d e ci du o us  b ro a d- le a ve d an d  c on i fe ro us  ne ed l e- le av e d tr e es .  Th is  a r ea  i s o ve r 2 ,0 00  f e et 
wid e (e a st -we st ).  The  a r ea  i mme di at e ly  s ou t h an d  s ou th e as t o f th e c og en e ra ti on  fa ci l it y si t e is  co mp ri s ed  o f 
t he  p or t io n o f We tl a nd  D th at  wi ll  n o t be  i mpa ct e d by  t h e pr o po se d c on st r uc ti on .  We t la nd  D is  a  se as on a ll y
s at ur at e d/ in u nd at ed  pa lu s tr in e e me rg e nt  ( PEM) we t la nd  d o mi na t ed  b y n on -n a ti ve  p a st ur e  g ra ss e s an d  o th er 
h er ba ce o us  s p ec ie s.  Thi s  wet la n d ap p ea rs  t o  e xt e nd  e as t  o ff  si te  i n to  t h e me ad o w ar e a so ut h  o f t he  f or e st 
p la nt at i on .  Th e ar e a so u th ea st  of  We tl an d D i s a  f or es t ed  a r ea  t ha t  i s mai nl y c ompr i se d of  ma tu r e up la n d
f or es t d omin a te d by  pa pe r  b ir ch  (Bet ul a p ap yr i fe ra ) , bi g- l ea f map le  ( Ace r ma c ro ph y ll um) , Do ug l as  f i r, a nd 
b la ck  c o tt on woo d (Pop ul us  ba ls a mi fe ra  ss p. t ri ch oc a rp a) .  Thi s  a re a  a ls o c on ta i ns  Wet l an d E, a PFO
wet la nd , a nd  a mo sa i c of  smal l, fo re s te d we t la nd  pa tc he s .  Bl ac kb er r y (Rub us  sp .)  l i ne s t he  e dg e  o f t hi s
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f or es te d  a re a  a nd  d o mi na t es  t he  na rr o w up la n d ar e a so ut h  a nd  so ut hwe st  o f  Wet la n d D a nd  n or t h of  Br own
Roa d.

The  a re a  b et wee n La y -Down  Are as  1, 2 , a nd  3  an d t he  c og e ne ra t io n fa c il it y  whe re  We tl a nd  H i s  l oc a te d is  a
r eg ul ar l y ma i nt ai ne d  f ie l d do mi n at ed  by  p as t ur e g ra ss es  th at  se rv es  as  a  ut il it y  c or r id or  f o r th e  BP Ch e rr y
Poi nt  p r op er t y (s ee  Fi gu r e 2) .  Th e a re a we s t of  th e no r th er n  p or ti o n of  La y- Do wn Ar e a 2 is  a 50 0 -f oo t wid e
p at ch  o f  mat u re  mix e d co n if er ou s /d ec i du ou s f or es t .  Thi s  a re a  i s bo r de re d  t o th e  wes t  b y th e  mai n  e nt ra n ce 
r oa d fo r  t he  BP Che r ry  Po in t Re f in er y .

2.8 WETLAND RATING

As de te r mi ne d  b y Go l de r Ass oc ia t es  ( 2 00 3a ), ea ch  we tl an d  wit h in  t he  co ns t ru ct io n  z on e  i s ra t ed  a s  a 
Cat eg or y  I II  we tl an d .  Se e th e Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct 
[ Re vi se d ] (Gol de r  Ass o ci at es  20 03 a ) fo r c op ie s  o f th e  o ri g in al  d a ta  s h ee ts .

The  r at i ng s u se d fo r  t hi s  p ro je c t co n fo rm t o  t he  ra ti ng  sy st e m de sc r ib ed  by  t he  Wa sh i ng to n Sta te  We tl an d s
Rat in g Sys te m –  Wes t er n Was hi ng t on  ( Eco lo gy  19 93 ) .  Wet l an ds  wi th  t h e Ca t eg or y I II  r a ti ng  a r e th e  mos t
f re qu en t ly  e n co un te r ed  a n d ty pi c al ly  re qu ir e  a  mo de ra te  le ve l  o f pr o te ct i on .  The  Eco l og y r at in g s ys te m i s
d es ig ne d  t o d if fe re n ti at e  b et we e n we t la nd  q u al it y  b as ed  on  r a ri ty , i rr ep l ac ea bi l it y, se ns it i vi ty  to  d is t ur ba n ce ,
a nd  f un c ti on a l pe rf o rman c e.  The  wet l an ds  fo un d i n th e  p ro je c t ar e a ar e n ot  Ca te go ry  I or  II  wet l an ds  si nc e
t he y do  no t p ro vi de  ha bi t at  f or  se ns i ti ve  o r  i mp o rt an t wil dl i fe  o r p la nt s , ar e n ot  r e gi on al l y ra r e, a nd  do  n o t
p ro vi de  ve ry  hi gh  f u nc ti o na l pe r fo rma nc e.  No on - si te  we tl an d s ar e c on si d er ed  Ca te go r y IV we tl an d s si nc e 
a ll  wet l an ds  pr es en t  a re  hy dr ol o gi ca l ly  c on n ec te d  t o Te r re ll  Cr ee k.

2.9 POSITIONS AND FUNCTIONS OF THE WETLANDS IN THE LANDSCAPE

Wit h th e  e xc e pt io n o f We t la nd  I , t he  Hy dr og e omor p hi c Cl a ss if i ca ti on  of  t h e we tl a nd s wit hi n t he  p r oj ec t
a re a is  de pr e ss io na l  o ut f lo w.  The se  we tl an d s va r y in  s i ze , b ut  a ll  ar e s it ua te d  i n t op og ra p hi ca l  d ep re s si on s 
t ha t ha v e cl o se d co n to ur s  o n th r ee  s i de s an d  s up p or t su r fa ce  wa te r o ut fl o w to  d o wn st r ea m wa t er bo d ie s.
Wet la nd  I is  co ns id e re d a  r iv er i ne  f l ow-t hr o ug h wet la nd .  Ri v er in e f lo w- t hr ou gh  we tl a nd s ar e  t ho s e th at  do 
n ot  r et a in  s u rf ac e wat er  si gn if i ca nt l y lo ng e r th a n th e d ur at i on  o f a  f lo o d ev en t .

The se  we tl an d s pe rf o rm mo st  h yd r ol og i c an d h ab it a t fu nc t io ns  al be it  at  l o w pe rf o rman c e le ve l s as  di sc us s ed 
i n Se ct i on  4 .4.4.  The  we tl an ds  he re  ha ve  l i mi te d  o pp or t un it i es  t o p er fo r m so me  hy dr o lo gi c f un ct i on s si n ce 
t he  a re a s wi t hi n th e ir  u p gr ad ie n t ca t ch me nt  ar ea s  a re  u n de ve l op ed , wel l v eg et at e d, a n d do  n o t pr o du ce 
e xc ep ti o na ll y  l ar ge  ou tf l ows of  wa te r .  As men ti o ne d ea r li er , t he  ma in  s o ur ce s o f mo i st ur e t o th e se  wet l an ds 
i s pr ec i pi ta t io n an d  s ha l lo w su b su rf a ce  d ra i na ge  fr om a d ja ce n t up la n ds .  Al th ou g h th e  s it e i s lo c at ed  i n  t he 
c en tr al  pa rt  of  t he  wa te r sh ed , t he  o n -s it e wet la n ds  a re  si tu a te d in  re la t iv el y s ma ll  su bc at c hmen t s an d
t he re fo r e ha v e li mi t ed  a mou nt s o f su b su rf ac e  d ra i na ge  p r ov id e d to  t h em.

The  p ro j ec t s it e an d  a dj a ce nt  a r ea s t o th e e as t a re  p ar t  o f a  c or ri d or  o f  u nd ev e lo pe d  l an d b et we e n th e Lak e
Ter re ll  Wi ld l if e Ar e a, a  1,50 0- a cr e r es er ve  ma na g ed  b y t he  Wa sh in gt o n De p ar tmen t  o f Fis h an d  Wil d li fe 
( WDFW), an d t he  Ter r el l Cre ek  r i pa ri a n fo re s t.  Alt ho ug h  t hi s  c or ri d or  i s  f ra gme nt ed  by  r oa d s an d  b ot h
a ba nd on e d an d  a ct iv e  p as t ur e, i t  may  pr ov id e  e co l og ic al  co nn e ct io ns  be twe en  t he s e ar e as  f or  a wi d e va ri e ty 
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o f wi ld l if e i nc lu di n g la r ge  mammal s s uc h as  bl ac k ta il  d e er  a n d co yo t e.  The  p ro p os ed  co ns tr u ct io n  i s no t 
e xp ec te d  t o s ev er el y  d eg r ad e th e se  c o nn ec ti o ns  s i nc e th e  o n- s it e ar e as  t o  t he  e a st  wi ll  r ema in  v e ge ta te d .

3.0 MITIGATION APPROACH

3.1 MITIGATION SEQUENCING

Alt ho ug h  BP e va lu at e d a n umbe r o f pr o je ct  a l te rn a ti ve s, it  d e ci de d t ha t t he  Cog e ne ra t io n Pr o je ct  wi ll  b e st 
s er ve  t o  p ro v id e re l ia bl e  s te am an d e le ct ri c al  p o we r to  th e BP Ch er r y Po i nt  Ref i ne ry  an d pr o vi de  ef fi ci e nt 
a nd  c os t -e ff e ct iv e e le ct r ic al  p o we r t o th e r eg io n . Th e Cog en e ra ti on  Pr oj e ct  wil l  a ls o  min imi ze  t h e Re fi n er y's 
r el ia nc e  o n o ut si de  so ur c es  f or  el ec t ri ci ty  an d min imiz e  i mp a ct s to  th e e nv ir on men t.  For  mo re  i n fo rmat i on 
s ee  S it in g a nd  We tl an d 4 04 (b ) 1 Al te r na ti v es  Ana l ys is , BP Ch e rr y Poi nt  Co ge ne r at io n Pro je c t [Rev i se d] 
( Go ld er  As so c ia te s 2 00 3c ) .

BP al so  ev al u at ed  a l te rn a ti ve  s i te s f or  t he  Co ge n er at io n  Pro j ec t ba s ed  o n  t he  f o ll owi ng  c ri t er ia :  s uf fi c ie nt 
a cr ea ge  av ai l ab le , wet la n d impa c ts , p ro xi mi t y to  th e Re f in er y  a nd  r e la te d  i nf ra s tr uc t ur e, s e cu ri t y an d
a cc es si b il it y .

The  p ro p os ed  si te  a v oi ds  an d mi n imiz e s we tl a nd  i mpa ct s a s mu c h as  p o ss ib l e.  Of  th e f iv e po s si bl e 
a lt er na t iv e s it es  c o ns id e re d, o n ly  o n e th at  is  l a rg e en o ug h f or  t he  pr op o se d pr o je ct  wo ul d i mp ac t  l es s
wet la nd  ar ea .  Ho we v er , t ha t si t e wa s  t oo  f a r awa y fr om th e r ef in er y  t o b e pr ac t ic ab l e fo r c og en e ra ti on  an d
r ai se d s ig ni f ic an t s ec ur i ty  c on c er ns .  Th us , t he  pr op os e d si t e av oi d s an d  min imi ze s wet la nd  impa c ts  a nd 
mee ts  t h e si t in g cr i te ri a  b es t o f al l  t he  s i te s c on si de r ed .

The  p ro p os ed  pl an  i s  d es i gn ed  t o  mit i ga te  we tl an d  i mp ac t s by  fo ll owi ng  t h e st an d ar d mit ig at i on  s e qu en ce  as 
o ut li ne d  i n t he  Memo ra nd u m of  Ag re eme nt  b et wee n t he  Env i ro nme nt al  Pr ot ec t io n Ag e nc y ( EPA)  a n d th e 
US Ar my  Co rp s  o f En g in ee r s (Cor p s) .  Th is  s e qu en c e an d a  b ri e f su mma ry  o f  h ow e a ch  mi ti ga ti o n
c ompo ne n t wi l l be  a c co mp l is he d i s pr o vi de d b el ow: 

1. Avo idanc e:  As  d is c us se d  a bo ve , t he  si te  c h os en  fo r co n st ru c ti on  a v oi ds  we tl an d  i mp a ct s.  For  a 
d et ai le d  a cc o un t of  ho w wet la nd  impa c ts  h av e  b ee n  a vo id e d by  th e pr o po se d  p ro je c t, s e e S it in g a nd 
Wet la nd  40 4( b )1  Alt e rn at i ve s An a ly si s , BP Ch er ry  Po in t Cog en e ra ti on  Pr oj e ct  [ Re v is ed }  ( Go ld er 
Ass oc ia t es  2 0 03 c) .

2. Minimiz a ti on:  Wi th in  th e c on st ru c ti on  si te , i mp ac t s to  we tl an d s wi ll  be  mi ni mi ze d  b y l oc at in g  t he 
c on st ru c ti on  ar ea s a wa y f ro m de l in ea t ed  wet l an ds  as  muc h  a s p os si bl e  g iv e n en gi n ee ri n g
c on st ra i nt s.  The  p r op os e d co ns t ru ct i on  wil l  d is t ur b lo w q ua l it y, h i st or i ca ll y d eg ra d ed  wet l an ds  an d
a vo id  t h e hi g h qu al i ty , f or es te d  wet l an ds  l o ca te d  o n th e  p ro p er ty .  In  a d di ti on , p ro j ec t- sp e ci fi c 
Sto rmwa t er  Po ll ut io n  Pre v en ti on  Pl an s  ( SWPPPs)  wi ll  b e c ompo s ed  t o p ro vi d e gu id e li ne s  f or 
p re ve nt i ng  t h e di sc h ar ge  of  f il l  mat e ri al  i n  wet l an ds  a n d st r ea ms  d u ri ng  bo th  c o ns tr u ct io n a nd 
o pe ra ti o n.

3. Res to ra t io n:  Re st or a ti on  of  t emp or ar i ly  d is t ur be d  wet la n ds  a n d we tl a nd  b u ff er s wil l o cc ur  t o  r e- 
e st ab li s h we t la nd  c o nd it i on s an d  i mp r ov e pe r fo rma nc e of  mo st  we tl an d  f un c ti on s.  Any  te mp or a ry 
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o r in ad v er te n t impa c ts  t o  wet la n ds  t h at  may  oc cu r  d ur in g  c on s tr uc ti o n wi l l be  r e pa ir e d an d
r eh ab il i ta te d  a s ap p ro pr i at e.  Ina dv e rt en t i mp ac t s ma y i nc lu d e cl ea r in g a nd  t ra mpl in g  o f ve g et at i on ,
s oi l co mpa ct i on , di s ch ar g e of  f i ll , a nd  a lt e ra ti o ns  t o h yd ro l og ic  r e gi me  as  a  r e su lt  of  t he s e ac t iv it ie s .
For  a  d e ta il e d ac co u nt  o f  h ow r e st or a ti on  o f  i nt e nt io na l ly  t e mp or ar y  i mp a ct s wi l l be  ac hi ev e d, s e e
Sec ti on  4 of  th is  r e po rt .

4. Compe ns a ti on:   Un av oi d ab le  impa ct s  t o wet la nd s  wil l  b e co mpe ns a te d by  re ha b il it at i ng  d e gr ad ed 
wet la nd  an d u pl an d a re as  wi th in  a po r ti on  o f  t he  BP Che r ry  Po in t pr o pe rt y  t ha t wil l n ot  b e d ir ec t ly 
i mp ac te d  b y t he  p ro p os ed  co ns tr u ct io n .  For  a de t ai le d a cc ou n t of  h o w co mpe ns at o ry  mi ti ga ti o n
wil l be  ac hi e ve d, s e e Se c ti on  5  of  t h is  r ep o rt .

The  p la n  f or  re st or a ti on  an d co mpe ns a ti on  i n co rp o ra te s r ec ommen da ti o ns  f r om s ev e ra l r es ou rc e s in c lu di ng 
Gui de li n es  f o r De ve l op in g  Fre sh wat er  We tl an d s Mi t ig at io n  Pla n s an d Pro po s al s (Gui de li n es )  ( Hr ub y  a nd 
Bro we r 1 99 4) , Res to ri n g We t la nd s i n Wa s hi ng to n  (Ste ve n s an d  Van bi a nc hi  19 93 ), an d Was hi ng t on  S t at e
Wet la nd  Mi ti g at io n S tu dy  – Ph as e  1 : Compl ia n ce  (Eco lo g y 20 0 1) .  In  a dd i ti on , wet la n d an d u pl an d  f or es t 
p at ch es  ex is t in g wi t hi n t he  BP Che rr y  Poi nt  pr op e rt y we r e us e d in  p a rt  a s  r ef er e nc e s it es  f o r th e  p la nt i ng 
p la ns  o f  r es t or at io n  a nd  co mp en s at or y  mit ig a ti on .

3.2 GOALS

The  g oa l s of  th is  mi ti ga t io n pl a n ar e  a s fo l lo ws : 

1. Res to re  a to t al  o f 9 .2 7 a cr es  o f  wet l an ds  a n d we t la nd  b u ff er s  ( up la n ds ) t o emer g en t, sc ru b- s hr ub ,
a nd  f or e st ed  ha bi ta t s do min at ed  by  n a ti ve  v e ge ta t io n wi t hi n t wo  Res t or at i on  Are a s lo c at ed  i n  t he 
n or th er n  p or t io n of  th e c on st ru c ti on  si te .

2. Reh ab il i ta te  ap pr ox i ma te l y 11 0 a cr es  of  d eg r ad ed  we tl an d s an d  wet la n d bu f fe rs  ( u pl an d s)  wit h in 
t he  t wo  CMAs  lo ca te d  o n t he  BP Che rr y  Poi nt  pr op e rt y.  Reh ab i li ta ti o n wi l l oc cu r  b y r es to ri n g
h is to ri c  d ra i na ge  p a tt er n s vi a r e- ro u ti ng  t r ea te d  s to rmwat er  ru no ff  an d p lu gg in g  e xi s ti ng  d i tc he s ,
r emov in g  a nd  su pp re s si ng  no n- na t iv e, in va si v e pl a nt s su c h as  re ed  c a na ry g ra ss , a nd  e s ta bl is h in g
e me rg en t , sc r ub -s hr u b, a n d fo re s te d h ab it at s  d omi na te d b y na t iv e ve g et at i on .  Re -r ou t in g
s to rmwa t er  r u no ff  wi ll  i n cl ud e i ns ta l li ng  p i pe s, cu lv er t s, a n d an  i n le t c ha nn el  wi th  di ff us e -f lo w
o ut le ts  to  d i re ct  r u no ff  fr om o n e of  th e two  p ro p os ed  d e te nt i on  p on d s to  a po rt i on  o f  t he  mi ti ga t io n
a re a ra t he r t ha n le t  i t c on ti nu e  t o g o th ro u gh  a  ro ad si d e di t ch  d ir e ct ly  to  Ter r el l Cre ek .

3.3 OBJECTIVES AND PERFORMANCE STANDARDS

This section describes the specific objectives and performance standards for the mitigation proposed for
this project.  A summary of these performance standards is provided in Appendix H.
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3.3.1 Wetland Hydrology

Obj ec ti v e A: Re- es ta b li sh  we tl an d  h yd r ol og y o ve r 4 .8 6 ac r es  o f  t he  t e mp or a ry  l ay - do wn  ar ea s
( Re st or a ti on  Ar ea s)  in  t h e ap pr o xi ma t e lo ca t io ns  of  e xi s ti ng  we tl an d s.

Per fo rma nc e Sta nd ar d :  Soi ls  th ro u gh ou t t he  r e st or ed  we tl a nd  a re a s wi t hi n th e  Res t or at io n 
Are as  wi ll  b e  s at ur a te d t o th e s ur fa c e fo r a t le a st  1 0% of  t h e gr owi ng  s e as on .  Th e g ro wi ng 
s ea so n e xt en d s fr om Ma rc h  1 2 to  Oc to b er  3 1 a nd  i s  2 23  d a ys  l o ng  ( Go l di n 1 99 2) .  Th us , t he 
wet la nd  hy dr o lo gy  c r it er i on  f or  th e r es to re d  wet l an ds  wi th in  th e Re s to ra t io n Ar e as  i s 
s at ur at i on  a t  t he  s o il  s u rf ac e f or  a t  l ea st  22  c o ns ec ut i ve  d a ys  d ur i ng  t h e gr owi ng  s e as on .  Th e
p re se nc e  o f a  f re e wat er  su rf ac e  wit h in  1 2 i nc he s  o f th e  s oi l  s ur fa c e ov e r a co n ti nu o us  2 2- d ay 
p er io d d ur in g  t he  g r owin g  s ea so n  wil l  b e us e d to  in di ca t e we t la nd  h y dr ol o gy  wit h in  t h e
Res to ra t io n Are as .  Th is  pe rf or man ce  st an da r d me e ts  t he  gu id e li ne s o f we t la nd  h y dr ol o gy  s et 
b y th e Cor ps  of  Eng i ne er s  Wet la n ds  De li ne at i on  Ma nu al  ( Cor ps  19 87 ).

Obj ec ti v e B: Mai nt ai n  wet l an d hy d ro lo g y ov er  th e 7 9.7 ac r es  o f e xi st i ng  wet l an ds  wi th in  th e CMAs.

Per fo rma nc e Sta nd ar d :  As wi t h th e  Res to r at io n  Are as , t he  we tl an d  h yd r ol og y p er fo r ma nc e
s ta nd ar d  f or  th e CMA’s  i s  s at ur a ti on  at  t he  so il  su rf ac e  o r i nu nd at i on  t o  a  d ep t h no t  e xc ee d in g
6  i nc he s  f or  at  l ea s t 22  co ns ec u ti ve  da ys  p e ri od  du ri ng  th e g ro wi ng  se as o n.  Me a su re men t
wil l be  th e p re se nc e  o f a  f re e wat er  su rf ac e  wit h in  1 2 i nc he s  o f th e  s oi l  s ur fa c e ov e r a
c on ti nu o us  2 2 -d ay  p e ri od  du ri ng  th e g ro wi ng  se as o n an d wil l b e pa rt  of  t h e hy dr o lo gi c 
mon it or i ng  p r og ra m ( Ap pe n di x G) .  Th i s pe rf o rman c e st an d ar d mee ts  t h e gu i de li ne s  o f
wet la nd  hy dr o lo gy  s e t by  th e Co r ps  o f  Eng in e er s Wet la nd s  Del i ne at io n  Man u al  ( Co r ps 
1 98 7) .

3.3.2 Vegetation

Obj ec ti v e A: Mai nt ai n  s ur v iv al  o f  p la n te d tr e es  a n d sh ru b s du r in g th e  f ir s t fi ve  ye ar s  b ef or e  a de qu at e 
v eg et at i on  c o ve r ca n  b e mea su re d .

Per fo rma nc e Sta nd ar d :  A s ur v iv al / re pl ac e me nt  st an da r d wi l l ap pl y  t o t re es  a n d sh r ub s fo r  t he 
f ir st  f i ve  y e ar s af t er  i mpl emen t at io n , be fo r e co v er  i s l ar ge  en ou gh  to  p r ov id e a  r ea s on ab le 
met ho d o f me a su re me n t.  One  h un d re d p er ce nt  su rv i va l is  re qu i re d fo r  t he  fi rs t y ea r a nd  8 0
p er ce nt  fo r y ea rs  2  th ro u gh  5  o r  u nt i l wo od y  s pe c ie s co v er  r e ac he s 3 0 pe r ce nt  i n  a re a s pl an t ed 
t o tr ee  an d s hr ub  c o mmun i ti es .

Mea su re men t:   Me as u re me n t wi ll  be  b y  a  s amp li ng  me th od  co ns i st in g o f pl o ts  l oc a te d a lo ng 
t ra ns ec t s th a t sp an  th e wid th  o f  e ac h  Res to r at io n  Are a a nd  e a ch  CMA.  As  re co mme nd ed  by 
Kre bs  ( 1 99 9) , a t le a st  1 % o f th e  t ot a l ar ea  to  b e  mon it o re d wil l be  sa mp l ed  d ir e ct ly .
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Obj ec ti v e B: Est ab li s h a v ar ie ty  of  f o re st ed , s cr u b- sh ru b , an d emer g en t p la nt  c o mmun i ti es  d o mi na t ed  b y
n at iv e v eg et a ti on  i n  b ot h  wet la n ds  a n d bu ff e r ar e as  ( up l an ds )  wit hi n  t he  Re st or a ti on  Ar ea s
a nd  t he  CMAs .

Per fo rma nc e Sta nd ar d :   Th e p er fo r ma nc e s ta nd a rd s fo r  c ov e r of  i n st al l ed  a nd  vo lu n te er 
woo dy  ( t re e a nd  s hr u b)  a n d he rb a ce ou s  v eg et a ti on  ou tl in e d in  Ta bl e 2  wil l  b e ap p li ed  to  a ll 
p or ti on s  o f t he  Res t or at i on  Are a s an d  CMAs whe re  tr ee  a n d sh r ub  c ommun it i es  wil l  b e
p la nt ed .  As  ex pl ai n ed  i n  Sec ti o n 4.6 .5 , so me ar e as  wil l  r ema in  f re e  o f i ns ta ll e d tr e es  a nd 
s hr ub s.  Vol u nt ee r p la nt s  a re  t h os e p la nt s t ha t e st ab li s h on  th ei r o wn  wi th ou t d ir ec t  p la nt i ng 
o r se ed i ng .  Herbaceous cover standards are much higher than the tree and shrub cover
standards since herbaceous plants are expected to more rapidly colonize greater proportions
of both the Restoration Areas and the CMAs.

Mea su re men t:   Mea su r emen t  wil l b e co n du ct ed  by  u s in g a s ampl i ng  met h od  c o ns is ti n g of 
p lo ts  l o ca te d  a lo ng  tr an s ec ts  t h at  s p an  t he  wi dt h  o f ea c h Re s to ra ti o n Ar e a an d e ac h CMA.  As 
r ec omme n de d b y Kr eb s  ( 19 9 9) , at  le as t  1 % of  th e t ot al  a r ea  t o  b e mo n it or e d wi ll  be  s a mp le d
d ir ec tl y .

Table  2 
I ns ta ll e d and Vol unt ee r Pla nt  Co ve r Sta ndar ds

C riterio n Y ea r 1 Y ea r 2 Y ea r 3 Y ea r 5 Y ea r 7 Y ea r 10 
Tree an d  s hr u b co ver  ( %) * * * 3 0 5 5 8 0
H er baceo us  co ver (%) 4 0 6 0 8 0 9 0 9 0 8 0

*  =  T ree and  sh ru b surviv al, rather than co v er, is measu red d urin g the first fiv e years o r u ntil wo od y species co ver reaches 30 
p ercent in  areas planted  to  tree and  sh ru b com mu n ities.

Obj ec ti v e C: Red uc e a nd  s u pp re ss  co ve r  b y no n -n at i ve , in v as iv e  pl an t s pe ci e s.

Per fo rma nc e Sta nd ar d :   Th e p er fo r ma nc e s ta nd a rd s fo r  n on - na ti ve , i nv a si ve  v e ge ta t io n
o ut li ne d  i n Tab le  3  wi ll  be  a pp l ie d t o al l p or ti o ns  o f t he  Re st or at i on  Ar ea s an d  CMAs ,
i nc lu di n g up l an ds  a n d bu f fe r ar e as .  Th os e p or ti o ns  o f t he  CMAs  t ha t  c ur r en tl y h av e
g re at er  th an  20 % co v er  b y  r ee d c an ar y gr as s wil l h av e a p er fo r ma nc e s ta nd a rd  o f <20 %
t hr ou gh  ye ar  5.  Po r ti on s  o f th e  CMAs  t ha t c ur re n tl y ha v e le s s th an  20 % c ov er  b y  r ee d 
c an ar yg r as s wil l ha v e a p er fo rma nc e s ta nd ar d  o f <10 %.  Sin ce  th e Re s to ra t io n Ar e as  wi ll 
h av e le s s th a n 20 % c ov er  by  r ee d  c an a ry gr as s  i mme di at el y  p ri o r to  i n it ia t in g re s to ra t io n
a ct iv it y , on l y th e p er fo r ma nc e s ta nd a rd  o f <10 % wil l be  ap pl i ed  t o t he se  ar ea s.  By y ea r 7,
a ll  a re a s ar e  t o ha v e le s s th an  10 % c ov er  o f  i nv a si ve  s p ec ie s .

Mea su re men t:   Me as u re me n t wi ll  be  c o nd uc te d  b y u si ng  a  sa mp l in g me t ho d c on si st i ng  o f 
p lo ts  l o ca te d  a lo ng  tr an s ec ts  t h at  s p an  t he  wi dt h  o f ea c h Re s to ra ti o n Ar e a an d e ac h CMA.
As re co mme nd e d by  Kr eb s ( 19 99 ), at  l e as t 1% of  t h e to ta l  a re a  t o be  mo ni t or ed  wi ll  b e 
s ampl ed  di re c tl y.

The  n on - na ti v e, i nv a si ve  pl an t s pe ci e s cu rr e nt ly  fo un d i n th e  CMAs i nc lu d e re ed  ca na r yg ra ss , Hima la ya n
b la ck be r ry , a nd  e ve r gr ee n  b la ck b er ry .  Of  a l l th e se  s pe c ie s, on ly  r e ed  c a na ry gr a ss  i s  l is te d  b y t he 
Was hi ng t on  St at e No x io us  We ed  Co nt ro l  Boa rd  as  a  no xi ou s  s pe c ie s in  Wh at c om Cou n ty .  Re ed 
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c an ar yg r as s i s a Cl a ss  C we ed , whi ch  in di ca t es  t h at  i s wid es p re ad  a n d is  ta rg et e d fo r  c on tr o l to  se rv e
e du ca ti o na l o r bi ol o gi ca l  e ff or t s on l y.

Table  3 
Cov er  o f  Non- Na ti ve , I nv a si ve  Spec ie s 

S pecies Y ea r 1 Y ea r 2 Y ea r 3 Y ea r 5 Y ea r 7 Y ea r 10 
H im alay an black berr y  and  ev er gr een 
b lack ber ry  ( %)

<10 <10 <10 <10 <10 <10 

Reed can ar yg r as s co v er  in  areas  with 
>20 % pr e-exis ting  co ver ( %) *

<20 <20 <20 <20 <10 <10 

Reed can ar yg r as s co v er  in  areas  with 
<20 % pr e-exis ting  co ver ( %) *

<10 <10 <10 <10 <10 <10 

*  S ee S ectio n  5 .4 .5 , w hich discu ss es  ex is tin g reed canar yg ras s co ver  d is tribu tio n in  th e CMA s, an d Figu r es  7 A  and 
7 B, w hich sh o w ex is tin g r eed can ar yg r as s co v er  in  the CMAs .

4.0 PROPOSED RESTORATION

4.1 SITE DESCRIPTION

Con st ru c ti on  impa ct s  a ss o ci at ed  wi th  th e Co g en er a ti on  Pr oj ec t  t ha t a re  i n te nd ed  to  b e  t empo r ar y wil l oc c ur 
i n th e n or th e rn mo st  6.33  ac re s o f La y -Down Are a 2  a nd  a l l of  La y- Do wn Ar e a 4. Th e we s te rn  2 .94  a c re s of 
Lay -Down  Are a  4 , wh i ch  i s  4 .7 5 a cr es  in  t ot a l si z e, wil l  b e r es to re d  a ft e r co ns t ru ct i on  i s c ompl e te .  Th is 
a re a wi l l be c ome th e  Eas t  Res to r at io n  Are a.  The  re ma in i ng  1 .81 -a cr e  p or t io n of  La y- Down Ar e a 4 c on ta in s 
n o we tl a nd s a nd  wil l  b e p la nt ed  as  u p la nd  f o re st .  Th e n or th e rn mo st  27 3 f ee t (a p pr ox i ma te ly )  o f Lay -Down 
Are a 2, wh ic h  i s 6.3 3 ac r es  i n t ot al  si ze , wil l b ec ome t he  We st  Res t or at i on  Are a . (Fi gu re s 1  a nd  2) .

The  t ot a l ar e a of  e x is ti n g we tl a nd  wi th in  t h e Ea s t Re st o ra ti o n Ar ea  is  0 .2 ac re s  whe r ea s th e  t ot a l ar ea  of 
e xi st in g  wet l an d wi t hi n t he  Wes t  Res t or at io n  Are a  i s 4.6 6 ac r es .  Th e we t la nd  wi th in  La y- Do wn Ar e a 4 is  a
0 .2 -a cr e  p or t io n of  We tl a nd  B-4 , whi c h is  a  PEMA we tl an d  d omi na te d b y no n -n at iv e  p as t ur e gr a ss es .  Th e
wet la nd  in  La y- Do wn  Ar ea  2 is  c a ll ed  We tl an d  F a n d is  a l so  a  PEMA we tl an d  d omin a te d b y no n- n at iv e 
p as tu re  gr as s es .  De ta il e d de sc r ip ti o ns  a nd  ma ps  of  e xi s ti ng  we tl an d s an d  p la nt  co mmu ni ti es  at  t h es e si t es 
a re  f ou n d in  th e Wet la nd  De li n ea ti on  Re po r t BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  [Rev is e d]  (Gol de r 
Ass oc ia t es  2 0 03 a) .

4.2 OWNERSHIP

The  Res t or at i on  Are a s ar e  wit hi n  t he  BP Che r ry  Po in t pr o pe rt y , wh ic h  i s o wn ed  b y  BP.

4.3 RATIONALE FOR CHOICE

The  Res t or at i on  Are a s we r e se le c te d f or  t he  fo ll o wi ng  a t tr ib u te s: 

• The  Res t or at i on  Are a s ar e  l oc at e d wi t hi n th e  p or t io ns  o f  t he  pr op os e d co n st ru ct i on  s i te  t ha t  a re  on ly 
n ee de d d ur in g  c on st r uc ti o n of  t h e Co g en er at i on  Pr oj ec t.  Bec a us e th e y wi l l be  l o ca te d  wit hi n  t emp or ar y
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l ay -d own  a re a s, t he  si te s  c an  b e  r ea d il y ma n ip ul a te d by  he av y  mac hi n er y t o re -c r ea te  we tl an d s an d 
u pl an ds  in  a p pr ox ima te ly  th ei r e xi st i ng  l oc a ti on s .

• The  Res t or at i on  Are a s ar e  s it ua t ed  s o  t ha t r un of f  c an  b e  d ir e ct ed  t o  t he m f ro m a re as  ou ts id e  o f t he 
p ro po se d  c on s tr uc ti o n si t e th at  wi ll  re ma in  un de v el op ed .  Th i s ru no f f wi l l be  d i ve rt e d to  e n su re  th at 
wet la nd  hy dr o lo gy  wi ll  b e  e st ab l is he d  i n th e  r es t or ed  we tl an d s.  Th e  d iv e rs io n wil l a ls o be  pa rt  of 
r es to ri n g fl o ws  t o h is to r ic  d ra i na ge s .

• Aft er  r e mo vi n g co mp a ct ed  gr av el  in st a ll ed  f o r la y -d own o pe ra t io ns , n at iv e  t op so i l wi l l be  r e -a pp l ie d to 
t he  Res t or at i on  Are a s.  Thi s to p so il  cu rr en t ly  s u pp or ts  tr ee s , sh ru b s, a n d he rb a ce ou s  v eg et a ti on  an d wi l l
b e st or e d du r in g pr o je ct  co ns tr u ct io n .  Alt h ou gh  th e co n st ru c ti on  p e ri od  wi ll  l a st  1 .5 to  2  ye ar s , so il  wi ll 
b e st or e d in  a ma nn e r th a t mi ni miz es  re du ct i on  i n  s oi l f er ti l it y.  Soi l t ha t cu r re nt l y su pp o rt s r ee d
c an ar yg r as s wil l no t  b e a pp li ed  to  t h e Re st o ra ti o n Ar ea s .

• The  t re e s an d  s hr ub s  t ha t  wil l e st ab l is h in  th e Res to ra t io n Are as  wi ll  p r ov id e a  v is u al  b uf f er  b e twee n
Gra nd vi e w Ro a d an d t he  p r op os ed  fa ci l it y si t e. Th e ex is t in g f or es t p at ch e s we st  of  e a ch  Res t or at i on 
Are a an d  t he  Up la nd  co mmu ni ti es  to  b e  e st ab l is he d  i n th e  Res t or at io n  Are a s wi ll  pr ov i de  b uf f er  f o r th e
wet la nd s  wit h in  t he  Re st o ra ti on  Ar ea s  a s we l l as  vi su al  bu ff e rs  f or  th e p la nt  s i te .

4.4 ECOLOGICAL ASSESSMENT OF THE RESTORATION AREAS

The  Res t or at i on  Are a s co mpr is e p or ti o ns  o f t he  a r ea  s ur v ey ed  fo r th e  Wet la nd  De li n ea ti on  Re po r t BP
Che rr y Poi nt  Co ge ne r at io n  Pro je c t [Re vi se d]  (Gol de r  Ass o ci at es  20 03 a ).  Th u s, mu ch  o f t he  i n fo rmat i on 
c on ta in e d in  Se ct io n  2 , whi ch  s u mmar i ze s th e  e co l og ic al  co nd i ti on s o f th e  p ro po s ed  p r oj ec t s it e a s
d et er mi n ed  b y  t he  Go ld er  As so ci a te s ( 20 03 a)  re po r t, a pp l ie s t o th e Res to r at io n Are as  as  wel l .

The  r ema in de r  o f th i s Se c ti on  d e al s wit h th e  t op i cs  l is t ed  i n  p ar t 2 .5 .4  of  t he  Gui de li n es : 

4.4.1 Hydrology

Mos t of  th e Wes t Re s to ra t io n Ar e a is  we tl an d  whe r ea s mo s t of  th e Ea s t Re s to ra ti o n Ar e a is  u p la nd . The 
wet la nd s  i n t he  Res t or at i on  Are a s ar e  mai nl y  p al u st ri ne  emer g en t we t la nd s  t ha t a re  t e mp or ar i ly  f l oo de d
( PEMA).  Alt h ou gh  t h is  we tl an d t yp e i s id en t if ie d  a s ha v in g t empo ra r y fl o od in g, fl oo d s he re  ar e p ro ba bl y 
v er y ra r e.  Ins te ad , t he s e ‘wet  me ad o w’  c ommun it i es  r et a in  s a tu ra ti o n at  or  n ea r  t he  su rf ac e  o f t he  s oi l  f or 
l on g pe r io ds , e xt en d in g i nt o th e  b eg i nn in g o f th e  g ro wi n g se a so n, b u t ty p ic al ly  dr y o ut  i n t he  l a tt er  h a lf  o f 
t he  g ro win g s ea so n.

Acc or di n g to  30  y ea r s of  da ta  g a th er e d at  t h e WETS we at h er  s t at io ns  in  Bl ai ne  a n d at  th e Be l li ng h am
I nt er na t io na l  Air po r t, a v er ag e a nn ua l  t empe r at ur e  i s 49 .3 de g re es  Fa hr en h ei t an d  a ve r ag e an n ua l
p re ci pi t at io n  i s ap p ro xi mat el y 3 6 in c he s (NRCS 1 9 99 ).  The  we t se as o n is  he re in  de fi n ed  a s Oct ob e r 1
t hr ou gh  Ma y 3 1, t he  8- mo n th  p er i od  i n  whi ch  ov er  82  % o f  y ea r ly  r ai n fa ll  oc cu rs  ac co r di ng  t o  t he  WETS
t ab le  c l imat e  d at a f ro m t he  Bel l in gh a m In te r na ti o na l Ai r po rt  (NRCS 1 99 9) . The  d r y se a so n (Ap ri l 1  t o
Sep te mb e r 30 )  s ho ul d  n ot  be  c on f us ed  wi th  t h e gr o wi ng  s e as on , whi ch  is  t h e pe ri o d wh e n so il  te mp e ra tu re s 
1 9.7 in c he s b el ow t h e gr o un d su r fa ce  ar e gr e at er  th an  4 1  d eg r ee s Fa h re nh e it  ( 5 d eg re e s Ce ls i us ) a cc or di n g
t o th e 1 98 7 Cor ps  We tl an d s De li n ea ti o n Ma nu a l. Th e gr owi ng  s e as on  l e ng th  fo r th e  a re a  i s ap p ro xi mat el y
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2 23  d ay s  a s d et er mi n ed  b y  a ve ra g in g g ro wi ng  se as o n le ng t h gi v en  b y Gol di n  ( 19 92 )  f or  Be ll in g ha m a nd 
Bla in e.  Thi s  p er io d  o cc u rs  f ro m Mar c h 12  t o  Oct o be r 31 .

Soi l mo i st ur e  l ev el s  v ar y  g re at l y be t we en  we t se a so n an d  t he  dr y se a so n b ec au se  th e d if fe re n ce  i n 
p re ci pi t at io n  b et we e n th e se  p er i od s i s ex ac e rb at e d by  t h e po o rl y dr a in ed  so il s a nd  t h ei r hi g h ra t es  o f r un of f .
The  l ow re li e f in  t h e ar e a an d t he  c l ay  t il l  u nd e rl yi ng  mo st  of  t he  so il s  i n th i s po r ti on  o f  Wha t co m Co u nt y
g re at ly  de cr e as es  v e rt ic a l an d l at er a l dr ai n ag e, fo st er i ng  wi de sp re a d ne a r- su rf a ce  s a tu ra ti o n an d /o r sh a ll ow
i nu nd at i on  d u ri ng  t h e we t  s ea so n .  So il s in  th is  po rt io n  o f Wha tc om Co un t y we re  fo rme d in  g l ac io mar in e
d ri ft  ( Bel li n gh am Dr if t)  an d ar e  u nd e rl ai n b y cl a y ti ll  st ar t in g at  10  t o  3 0 in c he s b gs  ( Go l di n 1 99 2) .
Eva po tr a ns pi r at io n a nd  a  mi no r a mo un t  o f in f il tr a ti on  r e mo ve s  mos t o f th e  moi st u re  s t or ed , c au si n g
r el at iv e ly  d r y co nd i ti on s  i n th e  l at t er  h al f  o f t he  d ry  se as o n.

Nei th er  of  t h e Re st o ra ti o n Ar ea s  i s d ra in ed  by  d i tc he s.  Howe ve r, s u bs ur f ac e dr a in ag e  a nd  o v er la n d fl ow
f ro m th e se  a r ea s re a ch  t h e di tc h es  t h at  o ri g in at e  i n un d ev el o pe d ar e as  s o ut h of  th e p ro po se d  c on s tr uc ti o n
s it e.  The se  di tc he s  p ri mar il y c ar ry  su rf ac e  wat e r du ri n g th e  wet  s e as on  an d ar e  d ry  du ri ng  th e d ry  s ea s on .
A map  o f  e xi s ti ng  t o po gr a ph y an d  d ra i na ge  i n cl ud i ng  d it c he s i n th es e  a re a s is  i n  Fig u re  4 .1 - 2 in  th e BP
Che rr y Poi nt  Co ge ne r at io n  Pro je c t – App li ca t io n f or  S it e  Cer t if ic at i on  (Gol de r  Ass o ci at es  20 03 d ).  Th i s
f ig ur e i s pr e se nt ed  be lo w i n Ap p en di x  A.

The  p or t io n o f th e d it ch  sy st em ou ts i de  t he  pr oj e ct  a re a  wil l  b e re c on fi g ur ed  d u ri ng  co ns tr u ct io n  s o th a t it 
wil l co n ti nu e  t o co n ve y s ur fa ce  wa te r  t o ar e as  wh er e it  cu rr e nt ly  f l ows.  A map  sh owi ng  t he  di tc h  s ys te m
p la n du r in g c on st ru c ti on  is  i n Fig ur e  1 A of  th e BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  Su rf ac e  Wat e r
Man ag eme nt  De si gn  Ba si s (Gol de r  Ass o ci at es  20 02 ) .  An u pg ra d ed  v er s io n o f th is  fi gu r e th at  re fl e ct s mi n or 
c ha ng es  in  t h e co ns t ru ct i on  p la n  i s p re se nt e d be l ow i n App en d ix  A.

Aft er  c o ns tr u ct io n i s co mpl et e a nd  t h e te mp o ra ry  la y- do wn ar e as  r emo ve d, di tc h s ur fa c e wa te r  wil l  b e
d iv er te d  t o s up pl y s ea so n al ly  i n un da t ed  a re a s wi t hi n th e  wet l an ds  t h at  wi ll  b e r es to r ed .  Th is  d i ve rt ed 
s ur fa ce  wa te r  wil l a ls o e ns ur e t ha t t he  s ea s on al l y sa tu r at ed  po rt io n s of  th e re s to re d  wet la n ds  p o ss es s wet la n d
h yd ro lo g y.  Div er ti n g mi n or  a mo u nt s o f fl ow to  t h es e ar e as  wi ll  c omp en sa t e fo r t he  l o ss  o f s ur fa c e an d
g ro un d wat er  th at  i s  s up p li ed  b y  t he  ar ea s t o be  el imin a te d b y co ns t ru ct i on  o f t he  Co ge ne ra t io n Pro je ct .  A
map  s ho win g t he  d it c h sy s te m pl a n du r in g op e ra ti o n is  i n  Fig u re  1 B i n th e  Des ig n Bas is  BP Che r ry  Po in t
Cog en er a ti on  Su rf ac e  Wat e r Ma na g emen t  Des ig n  Bas i s (Gol de r  Ass o ci at es  20 02 ) .  An u pd at e d ve rs i on  o f 
t hi s fi g ur e t ha t re f le ct s  min or  ch an g es  i n t he  c o ns tr uc t io n p la n is  pr es e nt ed  b e lo w i n Ap pe n di x A.

4.4.2 Experience

URS h as  ha d e xp er ie n ce  wi th  t he  de si g n an d c on st r uc ti on  of  we tl an ds  in  p r oj ec ts  lo ca t ed  i n Ore go n ,
Was hi ng t on , a nd  Ala s ka .  Fo r ex a mp le , URS ma na ge d  t he  d e si gn  an d mo n it or i ng  o f t wo  c r ea te d mit ig a ti on 
wet la nd s  u si n g st or mwa te r  a s th e  wat e r so ur c e fo r  t he  Bo ei ng  Co mp an y  i n wes te rn  Wa sh i ng to n.  One 
p ro je ct  in  i n cl ud ed  re st o ri ng  a  st re a m fo r t ro ut  ha bi ta t  a nd  cr ea ti n g a s eg me nt  of  n e w st re a m to  li nk  wi th  t h e
wet la nd .  URS a ls o d es ig n ed  a  4 .58 -a c re  c omp en sa t or y mi t ig at i on  s it e  l oc a te d wi t hi n t he  BP Che rr y  Poi nt 
p ro pe rt y  n or t h of  Gr an dv i ew Roa d  t ha t  i nv ol v ed  r e mo vi ng  no n- n at iv e p la nt s , cr ea t in g a  0 .5 -a c re  s e as on al l y
i nu nd at e d ar e a, a nd  es ta b li sh in g  a  mo sa ic  o f  n at i ve  p la n t co mmu ni ti e s (Co rp s Re f er en c e #9 8- 4 -0 23 4 9) .



16

4.4.3 Exotics (Non-native, Invasive Species)

For  t he  pu rp o se s of  th is  pr oj ec t , no n -n at iv e  s pe c ie s ar e  c on s id er ed  to  b e  s pe ci e s th a t we re  in tr o du ce d t o
wes te rn  Wa sh i ng to n d ur in g  whi te  se tt l emen t.  Of t he  n on - na ti v e sp ec i es  i n  t he  a r ea , o nl y th r ee  n o n- na ti v e
p la nt s a re  c o ns id er e d to  be  i nv a si ve  an d th e re fo r e pr ob l emat i c to  mi ti ga t io n su c ce ss .  Th e t hr ee  sp ec ie s  a re 
r ee d ca n ar yg r as s, Hi ma la y an  b la c kb er r y, a nd  ev er g re en  b l ac kb e rr y.  Sin ce  th es e s pe ci e s ar e l ik el y  t o
r ec ol on i ze  t h e mi ti g at io n  a re as  (b ot h  t he  Re st or a ti on  Ar ea s a nd  t he  CMAs )  i f no t  c on t ro ll ed , t he y  wil l b e th e 
f oc us  o f  t he  no n- na t iv e, in va si v e sp e ci es  c o nt ro l  p ro gr a m.

Of th es e  s pe c ie s, r e ed  c a na ry gr a ss  wi ll  l ik e ly  b e  t he  mo st  d i ff ic ul t  t o c on tr ol .  Re e d ca na r yg ra s s is  e x tr eme ly 
a gg re ss i ve  a n d of te n  f or ms pe rs i st en t  mon oc u lt ur e s in  we tl an d s an d r ip ar i an  a re a s.  Thi s co a rs e- s te mmed 
g ra ss  g r ows s o vi go r ou sl y  t ha t i t is  ab le  t o  e li min at e c ompe t in g na t iv e wet la nd  ve ge t at io n a nd  p r ev en t i ts 
r ee st ab l is hme nt  f or  in de f in it e l en gt h s of  t i me  ( Apf el ba u m an d  Sams 1 98 7;  Ly on s 2 00 2) .  Re ed  ca na r yg ra ss 
c an  f or m d en s e, p er s is te n t, mon o ty pi c  s ta nd s  i n wet la nd s , mo i st  mea d ows, an d ri p ar ia n  a re as .  Th e se  s ta n ds 
e xc lu de  an d d is pl ac e  n at i ve  p la n ts  a n d an ima ls  a n d ma y b e of  li tt le  us e t o wi ld l if e ( Ho ff ma n  & Ke ar ns 
1 99 7) .  In  a d di ti on , r ee d  c an ar y gr as s  r ea di l y re - es ta bl i sh es  it se lf  up on  cl ea ri n g an d  c an  r a pi dl y  s pr ea d  f ro m
i nt ac t s ta nd s .  Ree d  c an a ry gr as s  c an  be  c on t ro ll e d us in g  a n a gg re ss i ve , p er si st e nt  a p pr oa ch .

The  b la c kb er r y sp ec i es  p r es en t o n si t e ar e k no wn  to  a gg r es si v el y in v ad e u pl an d a re as  an d su p pr es s 
e st ab li s hmen t  o f na t iv e v eg et at i on .

Con tr ol  of  n o n- na ti v e, i n va si ve  pl an t  s pe ci e s in  th e mi t ig at i on  a re a s wi l l co ns i st  o f  a  t hr e e- pr o ng ed 
a pp ro ac h : 1)  in it ia l  r emo va l, 2 )  s ub s eq ue nt  ma in t en an ce  fo r s ho rt -t e rm c o nt ro l, an d 3 ) es ta b li sh men t of 
n at iv e p la nt  co mmun i ti es  fo r lo n g- te r m co nt r ol .

I ni ti al  re mo v al  wil l  o cc u r th ro u gh  t h e re mo v al  o f  b ot h t he  i n va si ve  ve ge t at io n a nd  t o ps oi l f ro m t he 
Res to ra t io n Are as  p r io r t o co ns t ru ct i on  o f t he  l a y- do wn  ar ea s .  Onl y  t op s oi l cu r re nt l y su pp o rt in g  v eg et a ti on 
t ha t do e s no t  i nc lu d e th e  a bo ve - me nt i on ed  n o n- na t iv e, i n va si v e pl an t s wi l l be  s t or ed  on  s it e  t hr o ug ho ut  th e
c on st ru c ti on  pe ri od .

Sin ce  t h e to p so il  p i le s wil l be  co ve r ed  a nd  st or e d fo r a pp ro x imat el y  2  y e ar s, ma ny  o f  t he  s e ed s a nd 
r hi zo me s  wit h in  t he  to ps o il  wil l  d ie  ov er  t h e co u rs e of  to ps o il  s to r ag e.  Onc e t he  t e mp or ar y  l ay - do wn  a r ea s
a re  r emo ve d, th e st o re d t op so il  wi ll  be  r e- a pp li e d to  t h e Re s to ra ti o n Ar e as .  No n- na t iv e, i n va si v e sp ec i es 
t ha t re s pr ou t  wil l b e sp r ay ed  wi th  h e rb ic id e  c on t ai ni ng  gl yp h os at e p lu s s ur fa ct a nt s.  Thi s o r an i c he rb i ci de 
t ha t co n ta in s  a ct iv e  i ng r ed ie nt s  o th e r th an  or  i n  a dd it i on  t o  g ly ph o sa te  wi ll  o n ly  b e  a pp li e d to  ar ea s f re e
f ro m in u nd at i on  a nd  un li k el y to  su pp o rt  i nu n da ti o n wi th i n 2 wee ks  o f  t he  ap pl ic a ti on .  Al l h er bi c id e wi l l be 
a pp li ed  by  s t at e- li c en se d  a pp li c at or s  u nd er  a pe r mi t fr o m th e  Was hi n gt on  St at e Dep ar t me nt  o f  Agr i cu lt ur e .

Aft er  n a ti ve  pl an ts  ar e i ns ta ll e d an d  t he  s e ed  mi x ap pl i ed , wee d co n tr ol  wi ll  o c cu r t hr ou gh  a co mbi na ti o n of 
mec ha ni c al  r e mo va l a nd  h e rb ic id e  a pp l ic at io n .  Me ch an ic a l co n tr ol  wi ll  i n cl ud e mowin g  a nd  h a nd -p u ll in g
n ea r in s ta ll e d pl an t s to  re mo ve  rh iz o me s as  we ll  as  s ho o ts .  We ed  c o nt ro l  wil l o cc ur  wi th  g r ea t c ar e to 
p re ve nt  da ma g e to  n a ti ve  ve ge ta t io n a nd  wil l  c on t in ue  t h ro ug h ou t th e  mon i to ri ng  an d mai nt en a nc e p er io d,
a s ne ce s sa ry .

As wi ll  be  d i sc us se d  i n Sec ti on  8, URS wi ll  mo ni t or  s uc c es s o f no n- n at iv e , in va s iv e s pe ci es  co nt r ol  e ac h 
y ea r of  a 10 - ye ar  p e ri od  su bs eq u en t t o th e i ni ti a l pl an t in g a nd  s ee d in g.  Mon it o ri ng  re su lt s  wil l  g ui de 
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r ec omme n da ti o ns  g iv e n by  URS to  ma in t ai n co v er  b y  n on -n a ti ve , i nv as i ve  p l an ts  b e lo w t hr es ho l ds  s e t by 
t he  p er f or ma n ce  s ta n da rd s .  Are a s wi t h un ac c ep ta b le  l ev e ls  o f  n on -n a ti ve , i nv as i ve  p l an ts  wi ll  b e  mar ke d  i n
t he  f ie l d so  th at  t h e ma i nt en an c e cr e w ca n mor e a cc ur at e ly  t a rg et  t h ei r t re at me n t pr a ct ic es .  Al t ho ug h
r emov al  of  n o n- na ti v e, i n va si ve  pl an t s is  e x pe ct e d to  o c cu r t hr ou gh o ut  t h e 10 -y e ar  p e ri od , t he  i n te ns it y  o f
t he  mai n te na n ce  e ff o rt  s h ou ld  d e cr ea s e ov er  ti me .  Ev en t ua ll y , na ti v e ve g et at io n  wil l  s er ve  to  s u pp re ss  no n- 
n at iv e p la nt s  o ve r l ar ge  po rt io n s of  th e si t e by  sh ad in g  a nd  so il  r e so ur c e co mp e ti ti o n.

4.4.4 Wetland Functions

The  p ro p os ed  re st or a ti on  ha s be e n de s ig ne d t o imp ro ve  t h e pe r fo rman c e of  we tl an d  f un c ti on s.  Wet l an d
f un ct io n s ar e  d ef in e d as  th e bi o ge oc h emic al , h yd r ol og ic a l, a n d ec ol o gi ca l  p ro ce s se s a nd  man i fe st a ti on s o f
t he se  p r oc es s es  t ha t  o cc u r wi th i n we t la nd s.  Wet l an d fu n ct io n s te nd  to  e x er t a r el at i ve ly  s t ro ng  in fl ue n ce 
o ve r th e  f un c ti on al  pe rf o rman ce  of  t h e su rr o un di n g la nd s ca pe .  Fu nc t io ns  ar e ea s il y c on fu se d  wit h  v al ue s ,
whi ch  a r e mo r e cl os e ly  a s so ci at e d wi t h th e g oo ds  an d se r vi ce s  t ha t wet la n ds  p ro v id e t o so ci e ty .

The  f un c ti on a l as se s smen t  met ho d  a pp l ie d to  we tl a nd s on  si te  is  d et a il ed  in  t he  Met ho ds  fo r Ass es si n g
Wet la nd  Fu nc t io ns  (Eco lo g y 19 9 9) , wh i ch  i s  b as ed  on  t h e Hy dr o ge omo rp hi c App ro a ch  f or  As se s si ng 
Wet la nd  Fu nc t io ns  ( HGM Ap pr oa ch ) .  Th e Co rp s  o f Eng in ee r s an d  o th er  fe de r al  a nd  st at e  a ge nc i es  a r e
c ur re nt l y imp le me nt i ng  t h e HGM a pp ro a ch  t o wet la n d fu nc t io na l  a ss es s me nt  th ro ug h  t he  de ve lo p me nt  of 
r eg io na l  g ui d eb oo ks . The  po ss ib l e ra n ge  o f i nd ex  va lu es  fo r e ac h fu n ct io n  i s 1 t o 10 , whe re  10  r e pr es en t s
t he  h ig h es t l ev el  o f  p er f or ma nc e .  A to ta l o f 13  we tl an d  f un c ti on s wer e e va lu at e d fo r  e ac h wet la n d ar ea 
a ss es se d .  Si nc e th e  o n- s it e we t la nd s  r ec ei v e su b su rf ac e  f lo w f ro m a dj ac e nt  u pl a nd s a nd  a re  op en  ba si ns 
wit h se a so na l  o ut fl o w, t h ey  a re  cl as s if ie d a s de p re ss io n al  o u tf lo w wet la n ds .

The  p ro d uc t o f we tl a nd  f u nc ti on a l pe r fo rman c e in d ex  a nd  we tl a nd  a cr e ag e was  c al c ul at e d fo r e ac h f un ct io n 
t o de te r mi ne  ac re -p o in ts .  Al th o ug h t he  wet l an d f un ct io n al  p e rf or ma n ce  i s  i nf lu e nc ed  by  wet l an d s iz e, a c re -
p oi nt s i s a met ri c t ha t e ss en ti a ll y g iv es  e q ua l i mp or ta n ce  t o  wet la n d fu n ct io na l  p er f or ma nc e  a nd  we tl an d 
s iz e.  Acr e- p oi nt s ( al so  ca ll ed  fu nc t io na l u ni ts )  c an  b e  u se d  t o co mpa re  ga in  a n d lo s s of  f u nc ti o na l
p er fo rma nc e f or  e ac h  f un c ti on , b ut  s h ou ld  n o t be  su mmed  to  a c co un t f or  e a ch  wet l an d’ s  g ai n a nd  l o ss  o f
o ve ra ll  fu nc t io na l p er fo r ma nc e.

As me nt i on ed  ea rl ie r , th e  Wes t Res to r at io n Are a i s 6.33  ac re s  i n si z e an d  c on ta i ns  4 .72  a cr e s of  th e 13 .41 
a cr es  t h at  c o mp ri se  We tl a nd  F.  Si nc e  0 .0 6 a cr es  of  wet l an d wit hi n t he  We st  Res t or at i on  Are a  wil l  b e fi l le d
b y a 5- f oo t wid e wa l ki ng  pa th , o nl y 4 .6 6 ac r es  o f  wet la n ds  wi ll  b e r es to r ed  h er e .

Gol de r Ass oc i at es  ( 2 00 3b )  c on du c te d t he  f un c ti on a l as se s smen t  met ho d  f or  We tl an d  F, u nd er  c u rr en t 
c on di ti o ns .  On ly  p a rt  o f  t he  AU-1  p o rt io n o f We t la nd  F wi ll  be  t emp or ar i ly  a ff e ct ed  by  t he  la y- d own
c on st ru c ti on .  URS c on du c te d an o th er  fu nc ti o na l a ss es sme nt  f o r th e p or ti o n of  We tl an d  F t ha t  wil l  b e
r es to re d  ( We s t Re st o ra ti o n Ar ea )  a s i t wi ll  ex is t  2 5 ye a rs  a f te r co mpe ns a to ry  mi ti ga t io n is  in it i at ed  ( s ee 
Tab le  4 ) .  Th e co mp l et ed  da ta  s h ee t f or  t hi s  a ss e ss me nt  is  p r es en te d  i n App en di x  B.  Al th ou g h th e  n or th e rn 
0 .2  a cr e s of  We tl an d  B4 l oc at ed  wi th i n th e Eas t Res to ra t io n Are a wi l l al s o be  r e st or e d, t hi s  a re a  i s
c on si de r ed  t o o smal l  t o j us ti fy  a fu l l fu nc t io na l  a ss es s me nt .
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Table  4 
Compa ri s on Be twee n Wet la nd Func t io na l  Per fo r ma nc e  f or  We tl and F Unde r Cur re nt  Co ndit i ons

And 2 5 Yea rs  Af te r Res to r at io n I s Ini ti at ed in The We st  Re st o ra ti on Ar ea 

Fun ct io n al I n dices/
A cre- po int s  Befo re

R es to ra t io n

Fun ct io n al I n dices/
A cre- po int s 2 5 Years 

A ft er R est ora tion 

Wet la nd  Fu nct io n

Tempo ra rily f illed
p ortion  of  Wetlan d F

( 4.66  a c)

R es to red  Port io n of 
Wet la nd  F
( 4.66  a c) Exp la na t io n

P oten tial fo r 
Rem ov in g 
S ed im en ts

5/
23.3

6/
 27.96

S ligh t increase ( +4 .66  acre-p oin ts )
p redicted du e to in creas ed co ns triction  at
the o utlet.

P oten tial fo r 
Rem ov in g 
N utrien ts

3/
13.98

5/
23.3

S ligh t increase ( +9 .32  acre-p oin ts )
p redicted du e to in creas ed ar eas  that
u nd er go  fluctuation  betw een  aer o bic and 
anaer ob ic co n dition s .

P oten tial fo r 
Rem ov in g  H eav y
Metals and  To xic
O rg an ics 

5/
23.3

4/
18.64

D es pite in cr eas ed  o u tlet co ns tr ictio n , slig h t
d ecreas e ( -4 .66  acr e-p oin ts ) pr edicted du e
to decr eas ed  co ver b y her baceou s 
v eg etation .

P oten tial fo r 
Red ucin g  P eak 
F lo ws 

4/
18.64

5/
23.3

S ligh t increase ( +4 .66  acre-p oin ts )
p redicted du e to in creas ed ou tlet
con striction .

P oten tial fo r 
D ecreas ing 
D ow ns tr eam  Er os io n

5/
23.3

8/
37.28

I ncreas e ( +1 3 .9 8 acr e- po ints)  p r ed icted 
d ue to increased ou tlet con striction  an d
increas ed co v er  b y f or es t and  s cru b- s hr ub 
v eg etation .

P oten tial fo r 
Recharg ing 
G ro un dw ater

5/
23.3

5/
23.3

N o ch an g e pr edicted  since inf iltratio n rate
w ill no t chan ge.

G en er al Habitat
S uitability

2/
9.32

4/
18.64

I ncreas e ( +9 .32  acr e-p oin ts ) pr edicted
s in ce th er e w ill be an  in cr ease in  cano py 
clo su re, n um b er  o f v eg etation  s trata,
n um ber o f sn ags , veg etation  clas s
inter sp ers io n , larg e w oo d y debr is, n u mb er 
o f nativ e plant s pecies, an d nu m ber o f
v eg etation  as semb lag es .

H ab itat Su itability 
f or  I nv erteb r ates 

2/
9.32

4/
18.64

I ncreas e ( +9 .32  acr e-p oin ts ) pr edicted du e
to in cr eas e in vegetatio n  class 
inter sp ers io n , larg e w oo d y debr is, an d
m ax im um  nu mb er of  v egetatio n str ata.

H ab itat Su itability 
f or  A mp h ib ian s

2/
9.32

2/
9.32

N o pr ed icted  desp ite ins tallm en t o f h ab itat
f eatu res  b ecaus e th e b uf f er  con d itio n  and 
amo un t o f seaso nally  inu n dated area w ill
n ot chan ge.

H ab itat Su itability 
f or  A nad ramo u s Fish 

N /A N /A N o an ad r om ou s  f is h can  o r  w ill b e ab le to 
acces s the s ite.

H ab itat Su itability 
f or  Res ident Fish 

N /A N /A N o resid en t f is h can  o r w ill be ab le to 
acces s the s ite.

H ab itat Su itability 
f or  Bir d s

3/
13.98

4/
18.64

I ncreas e ( +4 .66  acr e-p oin ts ) pr edicted du e
to in cr eas e in nu mb er of  sn ag s, vegetatio n
class  in ters p er sion , and  in vertebr ate h ab itat
s uitability.
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Fun ct io n al I n dices/
A cre- po int s  Befo re

R es to ra t io n

Fun ct io n al I n dices/
A cre- po int s 2 5 Years 

A ft er R est ora tion 

Wet la nd  Fu nct io n

Tempo ra rily f illed
p ortion  of  Wetlan d F

( 4.66  a c)

R es to red  Port io n of 
Wet la nd  F
( 4.66  a c) Exp la na t io n

H ab itat Su itability 
f or  Mam m als

1/
4.66

1/
4.66

N o ch an g e pr edicted  du e to pr ox imity  of 
p lant s ite an d as so ciated  f acilities .

N ativ e P lant
Richn es s 

1/
4.66

4/
18.64

I ncreas e ( +1 3 .9 8 acr e- po ints)  p r ed icted 
d ue to increase in m ax im u m nu mb er of 
s tr ata and  n u mb er  o f  n ative p lan t sp ecies ,
and  d ecr ease in  area d om inated b y no n -
n ativ e p lant sp ecies .

P oten tial fo r  P rimar y
P ro du ction  an d
O rg an ic Ex po r t

8/
 37.28

9/
41.94

I ncreas e ( +4 .66  acr e-p oin ts ) pr edicted du e
to in cr eas ed  rate o f  o rg anic matter
p ro du ction .

Acc or di n g to  th e re s ul ts  of  t he  fu nc t io na l a ss es s me nt , t he  p o rt io n o f We t la nd  F to  b e  r es to r ed  wi ll  s li g ht ly 
i mp ro ve  it s c ur re nt l y lo w t o mo d er at e  a bi li t y to  re mo ve  se di men t an d  n ut r ie nt s f ro m s ur fa ce  wa te r  i np ut s  2 5
y ea rs  a f te r r es to ra t io n a ct iv it y  i s i ni ti at e d. Th e ex pe c te d i nc re as e s in  th e pe r fo rma nc e of  th e s ed imen t  a nd 
n ut ri en t  r emo va l fu n ct io n s re fl e ct  t h e pr op o se d h yd ro lo g ic  mo di fi ca t io ns , whi ch  wi ll  di ve rt  di tc h  f lo w f ro m
a dj ac en t  a re a s to  s e as on a ll y in u nd at e d ha bi t at s a nd  r el e as e t he se  f l ows s lo wl y t hr ou g h a co n st ri c te d ou t le t
( se e Se c ti on  4.6) .  Co nf o rmin g t o th e  d ef in i ti on  gi ve n b y Ec o lo gy  ( 1 99 9) , t he se  se as o na ll y i nu nd a te d ar e as 
wil l po s se ss  in un da t io n f or  g re a te r t ha n on e  mon t h pe r y ea r.  As ty p ic al  fo r mo s t se a so na ll y  i nu n da te d
wet la nd s  i n t hi s re g io n, on -s it e  i nu n da ti on  wi ll  oc cu r i n th e  e ar ly  pa rt  of  t he  gr owi ng  s ea s on .  Th e
o pp or tu n it y f or  t hi s  wet l an d to  pe rf o rm t he s e fu n ct io ns  wi ll  re ma in  lo w s in ce  t h es e wet la nd s  wil l  o nl y
r ec ei ve  ru no f f fr om ar ea s  t ha t wil l r emai n f re e f ro m de v el op men t or  ag ri c ul tu re .

The  p ot e nt ia l  f or  r e mo vi n g he av y  met a ls  a nd  to xi n s wi ll  sl ig h tl y de c re as e  a cc or d in g t o th e mod el .  Th e
mod el  i n te rp r et s th e  d ec r ea se  i n  h er b ac eo us  ve ge t at io n a s a c au se  f o r a d ec re as e  i n t he  wet l an d’ s  a bi li t y to 
r emov e h ea vy  me ta ls  an d t ox in s.  Sin c e fe w o f th e se  c on t amin a nt s en t er  t h e we tl a nd  c u rr en tl y  a nd  fe w ar e 
e xp ec te d  i n t he  f ut u re , t ox in  a n d he a vy  met a l re mov al  i s  a  f u nc ti on  th e wet la nd  ha s a nd  wil l  h av e  l it tl e 
o pp or tu n it y t o pe rf o rm.

The  wet l an d’ s  c ur re n t ab i li ti es  to  r e du ce  p e ak  f l ows an d  d ec r ea se  d o wn st r ea m er o si on  wi ll  b o th  i mpr ov e a s
a  r es ul t  o f t he  p ro p os ed  re st or a ti on , whi ch  wi ll  di re ct  a co n tr ol le d  a mo u nt  o f r un of f  t o th e  r es t or ed  we tl an d 
wit hi n t he  We st  Res t or at i on  Are a . Th e  s ha ll o wl y i nu nd at e d ar e as  t o b e cr e at ed  wi ll  r e ta in  t h is  r u no ff  a n d
t he re by  re du c e pe ak  fl ows  a nd  d e cr ea s e th e p ot en t ia l fo r  d own st re am er os i on .  In  a dd i ti on , t he  i n cr ea se d 
c ov er  b y  f or e st  a nd  sc ru b -s hr ub  co mmu ni ti es  wi ll  fu rt he r  i nc r ea se  p e rf or man ce  o f  t he s e fu nc t io ns  by 
f os te ri n g mo r e ev ap o tr an s pi ra ti o n an d  i mp ro v in g t he  s oi l ’s  a b il it y t o re t ai n mo i st ur e  a nd  r e si st  er os io n .
Giv en  t h at  s u rf ac e wat er  wi ll  b e  d el i ve re d t o th i s we tl a nd  i n  g re at e r qu a nt it y t ha n h ad  o cc u rr ed  pr ev io u sl y,
t he  o pp o rt un i ty  f or  th e wet la nd  to  p e rf or m p ea k f lo w re d uc ti o n an d d owns t re am e r os io n  r ed uc t io n f un ct io n s
wil l be  in cr e as ed  t o  a  mo de ra te  le ve l .

The  p ot e nt ia l  f or  t h e we t la nd  t o  r ec h ar ge  g r ou nd wat er  wi ll  r e ma in  l o w.  The  i ns t al lme nt  o f c ompa c te d
g ra ve l p ad di n g at op  th e s oi l fo r  t he  co ns tr u ct io n  o f th e  l ay - do wn  a r ea s may  t emp or ar i ly  d imi ni sh  so il 
p er me ab i li ty .  Ho we v er , s oi l pe r me ab i li ty  wi ll  i n cr ea se  ov er  ti me  t h ro ug h  t he  i mpr ov e me nt  o f  s oi l  s tr uc t ur e
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wro ug ht  by  i n cr ea se s  i n t re e an d  s hr u b ro ot  pe ne t ra ti on  an d d is tr ib u ti on .  In  s p it e o f th es e  i mp r ov emen t s,
i nf il tr a ti on  ra te s t o un d er ly in g  a qu i fe rs  wi ll  r e ma in  f a ir ly  sl ow a t  t hi s  s it e d ue  t o  t he  r e la ti v el y imp er me a bl e
c la y ti l l fo u nd  b el o w th e  t op so i l.  The  o pp o rt un i ty  f or  th is  fu nc ti o n to  be  p er f or me d  may  b e  s li g ht ly 
i nc re as e d by  th e gr e at er  in fl ux  of  s u rf ac e wat er  in  t he  We st  Re st or a ti on  Ar ea  a f te r r es to ra t io n i s co mp l et e.

Gen er al  ha bi t at  s ui t ab il i ty  wil l  i mp r ov e su b st an t ia ll y d ue  t o  t he  e s ta bl i sh me nt  of  a  va ri et y  o f wet la nd 
h ab it at s  a nd  na ti ve  pl an t s.  In s ta ll a ti on  o f  t he  va ri ou s  v eg e ta ti on  cl as s es  a nd  ha bi t at  f ea t ur es  wi ll  p r ov id e 
g re at er  op po r tu ni ti e s fo r  wil dl i fe  t o  f or ag e , ta k e co ve r , an d  b re ed .  Th e  mos ai c  o f p la nt  c o mmun i ti es  wi ll 
a ls o cr e at e mor e ‘e d ge s’  (t ra ns i ti on  ar ea s b et we e n pl an t  c ommun it ie s ), wh ic h wi l l au g me nt  b o th  wi ld li fe 
a nd  p la n t di v er si ty .

Wil dl if e  t ha t  wil l l ik el y  b en ef i t fr o m th e p ro po s ed  r es t or at i on  a re  pr ima ri ly  i n ve rt e br at es , b ir d s, a nd 
a mp hi bi a ns .  No  t hr e at en e d or  e n da ng e re d sp e ci es  ar e ex p ec te d  t o be n ef it  di re ct l y fr o m th e p ro po s ed 
r es to ra t io n. Th e ex i st in g  c ha in - li nk  fe nc e a ro un d  t he  r e fi ne r y in cl u di ng  th e pr o po se d  Wes t Res to r at io n Are a
a nd  c on s tr uc t io n of  ch ai n -l in k f en ce  ar ou nd  th e p ro po se d  Eas t  Res to r at io n  Are a wil l d et er  l a rg e mamma ls 
s uc h as  de er  an d co y ot e f ro m ac c es si n g th es e  s it e s.  Gi v en  t h e de te r ri ng  fa ct or s  o f t he  s it e  a nd  it s
s ur ro un d in g a re a, t h e op p or tu ni t y fo r  t he  r e st or e d we tl a nd  t o  p er fo r m th e  h ab it a t su i ta bi li t y fu n ct io ns  wi ll  be 
l ow t o mod er a te .

Sin ce  t h e we t la nd s c ur re n tl y do  no t p ro vi de  fi sh  ha bi ta t  a nd  wi ll  n o t pr o vi de  f i sh  h a bi ta t a ft er  mi ti ga t io n
a ct iv it y  i s c ompl et e , th e  f un ct i on al  pe rf or man ce  fo r Ha b it at  Su it ab i li ty  fo r An a dr omo us  Fis h  a nd  Ha bi ta t 
Sui ta bi l it y f or  Res i de nt  Fi sh  c a n no t  b e ev a lu at e d.  Al t ho ug h  Gol de r  Ass o ci at es  (2 00 3 b)  d id  ev al u at e th e se 
f un ct io n s fo r  t he  we tl an d s in  t h e co n st ru ct i on  s i te , th e y ga v e th em ve ry  lo w sc o re s ( 0 or  1 ) .

The  mod e ra te  to  h ig h  a mo u nt  o f b io ma s s pr od u ce d b y th is  we tl a nd  i s c ur re n tl y ex p or te d  a t mo d er at e  r at es 
t o ad ja c en t a qu at ic  ec os y st ems v ia  t h e di tc h  o ut l et .  Th e pr o po se d mit ig a ti on  ma y ca u se  mor e  b io mas s to  be 
p ro du ce d  o n s it e th r ou gh  th e es t ab li s hmen t a nd  g r owth  o f  p ri mar il y d ec id u ou s, b r oa d- l ea ve d t re es  an d
s hr ub s.  Org a ni c ma t er ia l  wil l c on ti n ue  t o b e re l ea se d f ro m t he  s it e  a t mod er at e  r at e s th ro u gh  t h e
mea nd er i ng  c h an ne l t o be  ex ca va t ed  o n  s it e.

I n su mma ry , t he  mod e l pr e di ct s t ha t t he  p ro p os ed  re st or a ti on  wi ll  i n cu r i mp ro ve men ts  fo r ni n e fu n ct io ns , n o
c ha ng e i n th r ee  f un c ti on s , an d a  s li g ht  d ec r ea se  in  o ne  fu nc t io n.

I n ad di t io n t o th e f un ct i on al  a s se ss men t, t h e Wa s hi ng to n  Sta t e We tl a nd s Rat in g Sys te m ( Ec ol o gy  1 9 93 ) wa s 
a pp li ed  by  URS to  t h e po r ti on  o f  Wet l an d F t ha t wil l be  re st o re d (We st  Re st or at i on  Ar ea ) as  it  wi ll  e xi s t 25 
y ea rs  a f te r r es to ra t io n i s in it i at ed .  De sp i te  b e in g le s s th a n 5 ac r es  i n  s iz e a nd  n e ar ly  s u rr ou n de d by  ro ad s 
a nd  l ay - do wn  ar ea s, th is  we tl an d  a re a  i s pr e di ct e d to  s u pp or t  c on di t io ns  su it ab l e fo r  r at in g  a s a  Cat eg o ry  I I 
wet la nd .  In  pa rt ic u la r, th e we t la nd  is  p re d ic te d  t o re t ai n t hr ee  we tl an d  c ommu n it y t yp es  t h at  a r e mo de r at el y 
wel l in t er sp e rs ed , s up po r t re la t iv el y  h ig h p la nt  di ve rs i ty , h av e so me be n ef ic ia l  h ab i ta t fe a tu re s , an d mai nt a in 
i ts  h yd r ol og i c co nn e ct io n  t o Te r re ll  Cr ee k.  The  co mp le t ed  we tl an d r at in g s da ta  fo rm fo r th e  4 .6 6 -a cr e
wet la nd  wi th i n th e Wes t Res to ra t io n Are a un d er  c o nd it io n s pr e di ct ed  fo r 2 5 ye ar s  f ol l owin g i ni ti a l
mit ig at i on  a c ti vi ty  is  p r es en te d  i n App en di x  C.  Al th ou g h th e  n or th e rn  0 .2 ac re s  o f Wet la nd  B4  l o ca te d
wit hi n t he  Ea st  Res t or at i on  Are a  wil l  a ls o b e re s to re d, no  f u tu re  r a ti ng  is  g iv e n fo r  t hi s wet la n d si nc e  i t i s so 
s ma ll .
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4.4.5 Buffers

The  u nd e ve lo p ed  a re a s ou t si de  o f  t he  pr op os e d co n st ru ct i on  s i te  t ha t  s er v e as  b u ff er s  f or  t h e we t la nd s
wit hi n t he  Re st or at i on  Ar ea s wi l l be  ma in ta i ne d a s we tl a nd  b u ff er s.

Upl an d c ommu n it ie s wil l b e es ta b li sh e d in  t h e po r ti on s o f th e  Res to r at io n  Are as  th at  we re  d e li ne a te d as 
u pl an d b y Go l de r As s oc ia t es  ( 20 0 3a ). Th es e u pl an d s wi ll  al so  se rv e a s bu f fe rs  f o r th e  wet la n ds  t o  b e
r es to re d  wit h in  t he  Re st o ra ti on  Ar ea s .  Exc l ud in g  t he  g r av el  pa th , u pl an d  a re as  co mp r is e 4.2 8 ac r es  wit h in 
t he  Res t or at i on  Are a s.  Upl an ds  co mp r is e 2.7 4 ac r es  o f t he  2 .94  a cr e s in  th e Ea s t Re s to ra ti o n Ar e a an d 1 .6 
a cr es  o f  t he  6.33  a c re s i n th e Wes t Res to ra t io n Are a.  The  u p la nd  a r ea s a re  mai n ly  c o nc en tr a te d a lo ng  t h e
n or th er n  e dg e  o f th e se  s i te s. Th e gr a ve l pa t h wi l l co ve r  0 .1 2  a cr es  of  t h e We st  Re st o ra ti on  Ar ea .  Up la n d
c ommu ni t ie s wil l be  es ta b li sh ed  in  t h e ap pr o xi ma t e lo ca t io ns  of  t he  ar ea s  t ha t a re  c u rr en tl y  u pl a nd .  Th es e
a re as  wi ll  s e rv e as  bu ff e rs  f or  th e r es to re d  wet l an ds .

The  e as t er n p or ti on  of  La y- Do wn  Ar ea  4 no t i nc lu d ed  i n t he  Ea st  Res t or at i on  Are a  wil l  b e re f or es t ed  t o
s er ve  a s  v is u al  b uf f er  f o r th e p la nt  si te  a n d pr o vi de  a  ec ol o gi ca l c on ne c ti vi ty  be twe en  t he  Ea st  Re st or a ti on 
Are a an d  t he  fo re st e d ar e as  e as t  o f t he  p ro j ec t s it e.

4.4.6 Land Use

The  u se s  o f t he  Res t or at i on  Are a s an d  t he  Co ge ne r at io n Pro je c t ar ea  wi ll  re ma in  as  p l an ne d f or  a n  i nd ef i ni te 
l en gt h o f ti me.  Th e  a re a s wi th i n BP Ch er ry  Po in t  p ro pe r ty  s o ut h of  Gr an d vi ew Ro ad  a r e zo ne d  a s ‘ he av y
i mp ac t i nd us t ri al ’.  Howe ve r, c u rr en t  a nd  e x pe ct e d fu tu r e la n d us es  in  t h e ar ea  ne ar  th e Re s to ra t io n Ar e as 
a re  n ot  li ke l y to  i n hi bi t  r es to r at io n  o f th e  Res t or at io n  Are a s or  d e gr ad e  t he ir  fu nc t io na l p er fo r ma nc e o ve r
t ime.  Air  q u al it y mod el i ng  i nd i ca te s  t ha t e mi ss i on s fr o m th e  c og en e ra ti o n fa ci l it y wil l no t  s ig n if ic an t ly 
a ff ec t c ur re n t ambi e nt  a i r qu al i ty  i n  t he  a r ea  ( Gol de r Ass oc i at es  2 0 03 d) .  Wa te r  s ou r ce s fo r  t he  Re st or a ti on 
Are as  wi ll  p r imar il y  b e d it ch es  re -r o ut ed  s o  t ha t  t he y c on ve y  r un of f  f ro m u nd ev e lo pe d  a re as  on  t h e BP
Che rr y Poi nt  pr op er t y.  The  u nd e ve lo p ed  l an d  a t BP Ch er r y Po i nt  i nc l ud es  hy br id  po pl a r fo re s t pl a nt at io n s,
n at ur al  fo re s t st an d s, a b an do ne d  p as t ur es , a nd  g r as sl an d s re g ul ar ly  ma in t ai ne d b y mo win g.  Run of f  f ro m t he 
Cog en er a ti on  Fa ci li t y an d  a ss oc i at ed  la y- do wn ar e as  wil l  b e d ir ec te d  a wa y  f ro m t he  Re st or at i on  Ar ea s.

Alt ho ug h  l an d  u se  i n  t he  vi ci ni t y of  th e pr o je ct  ma y ch a ng e o ve r ti me, n o  d ev el o pmen t  t ha t may  o c cu r he r e
wil l li k el y d eg ra de  th e Res to ra t io n Are as .  Po rt i on s of  fo re s te d pl a nt at i on s ma y  b e l og ge d i n th e  f ut ur e  t o
s er ve  t h ei r i nt en de d  p ur p os e, b u t wi l l li ke l y be  re pl an t ed . The  p or t io ns  of  t he  pl an t at io ns  an d n at ur al  fo re s t
s ta nd s t ha t a re  n ot  wi th i n th e p ro po s ed  c on s tr uc t io n ar e as  a n d ar e wit hi n  2 00  f e et  s o ut h of  Gr an d vi ew Ro ad 
wil l re mai n s ta nd in g .  Th es e fo r es te d  a re as  wi ll  se rv e a s bu f fe rs  b e twee n  Gra nd v ie w Roa d an d  t he  pr op os e d
f ac il it i es .  Ex pa ns i on  o f  r ef in e ry  o r  c og en e ra ti o n op er a ti on s  may  i n cl ud e  e re ct i ng  s t ru ct ur e s or  la y- do wn
a re as  i n  t he  fi el ds  lo ca t ed  s ou t h of  th e pr o po se d  p la nt  si te .  In  a d di ti o n, n ew ut il i ty  l in e s ma y  b e ad d ed  o r 
e xi st in g  u ti l it y li n es  ma in ta in e d in  th e ar e a be t we en  t h e pl a nt  s it e  a nd  La y- Do wn Ar e as  1 , 2 , an d  3  whe r e
Wet la nd  H is  lo ca te d  ( Fi g ur e 2) .  Ho wev er , n o pe r ma ne nt  st ru c tu re s t ha t a re  n ot  as so c ia te d wit h t he 
p ro po se d  p ro j ec t ar e  l ik e ly  t o b e er e ct ed  wi th in  10 0 fe e t of  th e we t la nd s  wit hi n  e it h er  Res t or at i on  Are a .  In 
a dd it io n , ai r  q ua li t y mo d el in g i nd ic a te s th a t emi ss io ns  fr om th e co g en er a ti on  f a ci li t y wi ll  no t s ig ni fi c an tl y 
a ff ec t c ur re n t ambi e nt  a i r qu al i ty  i n  t he  a r ea  ( Gol de r Ass oc i at es  2 0 03 d) .

Cur re nt  an d f ut ur e l an d u se s ou t si de  th e BP Ch er r y Po in t  p ro p er ty  a r e no t  l ik el y  t o i nh ib it  th e p ro po se d 
r es to ra t io n o r de gr a de  f u nc ti on a l pe r fo rman c e of  th e re s to re d  wet la n ds  o v er  t ime .  Th e ne ar e st  p r op er ty  to 
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t he  Res t or at i on  Are a s th a t is  n o t own ed  b y BP is  lo ca te d  a pp r ox imat e ly  0 .25  mil e s ea s t of  t h e Ea s t
Res to ra t io n Are a.  Alt ho u gh  i t c ur re n tl y co n ve ys  li gh t t o mo d er at e t ra ff i c, t he  po rt i on  o f Gra nd v ie w Ro a d
e as t of  th e i nt er se c ti on  wi th  Bl ai ne  Ro ad  ( a ls o k no wn  a s  Sta t e Ro ut e  5 48 )  i s no t  l ik e ly  t o b e ex p an de d a t
a ny  t ime  ( Le e  p er s. co mm. 2 00 3) .

4.5 CONSTRAINTS

The re  a r e no  kn own c on st r ai nt s o ut si d e th e o wn er ’ s co nt r ol  t h at  mig h t af f ec t th e  Res t or at io n  Are a s.

4.6 SITE PLAN

The  t emp or ar i ly  i mp a ct ed  la y- do wn ar e as  wil l  b e man ip ul a te d t o cr ea t e co n di ti on s  t ha t  p ro mo t e th e 
e st ab li s hmen t  o f na t iv e t re es  a n d sh r ub s.  A v ar i et y of  na ti v e we tl a nd  p l an t co mmu ni t ie s wi l l be  es ta bl i sh ed 
i n th e a pp ro x imat e l oc at i on s of  ex is t in g we t la nd  ar ea s, an d u pl an d f or es t  c ommu n it ie s  wil l b e es t ab li sh e d in 
t he  a pp r ox ima te  l oc a ti on s  o f ar e as  t h at  a re  cu rr e nt ly  u p la nd .

4.6.1 Topography

Sur fa ce  el ev a ti on s t ha t wil l fo s te r u pl an d c on di t io ns  wi ll  b e  r e- es t ab li s he d in  th e a pp ro xi mat e l oc at io n s
whe re  u p la nd s  a re  c u rr en t ly  f ou n d.  Upl an d a re as  wi ll  b e  s li g ht ly  e l ev at e d ab ov e  wet l an ds  a n d th u s ma y b e
s ea so na l ly  s a tu ra te d  b el o w 12  i n ch es  be ne at h  t he  so il  s u rf ac e .  Wet l an ds  wi ll  o c cu r i n th e a pp ro x imat e
l oc at io n s wh e re  t he y  a re  cu rr en t ly  f o un d, b u t th e ir  s ur f ac e e le va ti o ns  wi ll  v ar y  t o i nc lu de  se as o na ll y
i nu nd at e d ar e as  a s wel l a s se as o na ll y  s at ur a te d a re as .  Si te  co nt ou r s wi l l be  g r ad ed  to  a ll o w a v ar ie ty  of 
h yd ro lo g ic  r e gi me s wit hi n  wet la n d ar e as  t ha t  s pa n  f ro m s ea so n al ly  s a tu ra t ed  1  f o ot  b e ne at h t he  s o il  s ur f ac e
t o se as o na ll y  i nu nd a te d u p to  1 .5 fe e t ab ov e  t he  so il  s u rf ac e .  The  pr op o se d po s t- re s to ra ti o n co n to ur s f or  t h e
Res to ra t io n Are as  a r e sh o wn  i n Fig ur e  3 .

Sma ll  mo un ds  or  ‘ hu mmo ck s ’ wi ll  be  c r ea te d t hr ou g ho ut  l a rg e p or ti on s  o f t he  Res t or at i on  Are a s.
Hummo ck s  wil l  b e cr e at ed  by  c on t ou ri n g impo r te d t op so il  th at  wi ll  b e  r emo ve d fo r  p owe r pl an t  a nd  la y- 
d own ar e a co n st ru ct i on .  Hu mmoc k s wi l l ha ve  a sl i gh tl y d ee pe r  e ff ec t iv e r oo ti ng  zo ne  an d wi l l th u s pr ov i de 
mor e mo i st ur e , nu tr i en ts , a nd  r o ot in g  med iu m t o v eg et at i on  p e r ar ea  of  g r ou nd .  Cr ea t in g th e se  h u mmoc ks 
wil l au g me nt  ov er al l  t op o gr ap hi c  v ar i ab il it y  o n t he  s it e  a nd  fa ci li t at e t he  e st a bl is h me nt  o f  n at i ve  t re e s an d 
s hr ub s, wh ic h  t yp ic a ll y r eq ui re  de ep e r ro ot  pe ne t ra ti on  th an  he rb ac e ou s p la nt s.  The  mo un ds  wi ll  cr ea te  a
wid er  a r ra y o f mi cr o -e nv i ro nmen t al  c o nd it io n s th a t ma y p ro vi d e gr ea t er  o p po rt un i ti es  fo r an  in cr e as ed 
d iv er si t y of  pl an ts  an d o th er  o r ga ni s ms  t o u ti li z e th e s it e.  Hummo c ks  wi ll  n ot  se rv e  a s be r ms  f o r th e
s ea so na l ly  i n un da te d  a re a s si nc e  b er ms ty pi c al ly  re qu ir e  c omp ac ti on , whi c h is  n o t co n du ci ve  to  p l an t
g ro wt h.

Hummo ck s  wil l  b e cu r vi ng  an d ob l on g i n sh ap e  h av e  a n av e ra ge  di amet e r of  ab ou t 2 4 fe e t.  Th e  t yp i ca l
h ei gh t a bo ve  th e su r ro un d in g el e va ti o n wi ll  be  1  fo ot , a nd  n o  h ummo c k wi l l ri se  mo re  th an  1 .5 fe e t in 
e le va ti o n. Th e hu mmo ck s wil l be  sp ac e d at  a p pr ox i ma te ly  60  f e et  o n c en te r  ( ap pr o xi ma t el y 12  hu mmo ck s
p er  a cr e ).  Hummo ck s  wil l  c ov er  ap pr o xi ma te l y 12 .5% o f t he  a r ea s in  wh ic h  t he y a re  c r ea te d.

Rec on to u ri ng  wi ll  o c cu r b y tr ac k ho e a nd  b ul l do ze r  d ur in g  t he  dr y se a so n whe n so i l mo i st ur e i s at  a se as o na l
l ow.  Na ti ve  ve ge ta t io n wil l be  in st a ll ed  d u ri ng  th e fo l lo wi n g we t s ea so n .
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4.6.2 Hydrologic Modifications

The  Res t or at i on  Are a s wi l l be  r e co nt o ur ed  t o  c re a te  s ma l l se a so na ll y  i nu n da te d a re as  th at  wi ll  b e  v eg et a te d
wit h eme rg en t  h er ba c eo us  pl an ts .  As  di sc us s ed  i n  Sec ti o n 4.6 .2 , su r fa ce  wa te r wil l b e su pp l ie d t o th es e 
s ea so na l ly  i n un da te d  a re a s by  d i ve rt i ng  s to r mwat e r ru no f f fr o m di tc h es  t h at  wil l  b e l oc at ed  ad ja c en t to  th e
Res to ra t io n Are as .  Se e App en di x  A f o r th e u pg ra d ed  v er s io n o f Fi gu r e 1B of  t he  BP Ch er r y Po i nt 
Cog en er a ti on  Pr oj ec t  S ur f ac e Wa t er  Ma na ge me n t De s ig n Ba s is  (Gol de r  Ass o ci at es  20 02 )  i n Ap p en di x  A
f or  t he  lo ca t io n of  th es e  d it ch e s.

To en su r e th a t ap pr o pr ia t e fl ow le ve l s wi ll  be  d i ve rt ed  to  t h e Re st o ra ti o n Ar ea s , wa t er  l ev e ls  wi ll  b e
c on tr ol l ed  b y  a dj us t ab le  we ir s o r si mil ar  d e vi ce s .  Wit h  t he s e ad ju s ta bl e  f ea tu r es , min or  c h an ge s  i n ch a nn el 
f lo w ma y  b e mad e du r in g t he  f ir s t 1 t o 2 ye a rs  a f te r in s ta ll a ti on .  If  n e ce ss ar y , fu r th er  a d ju st men ts  wi th  t h es e
f ea tu re s  may  be  mad e  a s s it e co n di ti o ns  c ha n ge .

The  s ur f ac e wat er  d i ve rs i on  t o t he  We st  Res t or at i on  Are a  wil l  b e di r ec te d  t hr ou g h a 2 -f oo t wid e,
mea nd er i ng  o p en  c ha n ne l e xc av at e d in  th e we t la nd  po rt io n  o f t he  Wes t  Res t or at io n  Are a .  The  ch an n el  wil l 
d ir ec t wat er  we st wa r d th r ou gh  t h e si t e an d f ee d t he  t wo  se as o na ll y i nu nd a te d ar e as  t o  b e cr e at ed . The  t o ta l
s iz e of  th e s ea so na l ly  i n un da te d  a re a  wit hi n  t he  We st  Re st or a ti on  Ar ea  wi ll  b e a t le a st  1 .3  ac re  as  mea s ur ed 
b y th e o rd in a ry  h ig h  wat e r ma rk .  Ma x imum f l ow v e lo ci ty  th ro u gh  t he  ch an n el  wil l  b e l es s th a n 0.2 5 fo ot 
p er  s ec o nd .

A 2 -f oo t  wid e , op en  ch an n el  wil l  a ls o  s er ve  to  c o nv ey  s u rf ac e  wat er  to  a n d fr om th e s ea so na l ly  i n un da te d 
a re a to  be  c r ea te d i n th e  Eas t Res to r at io n Are a.  Sur fa c e wa t er  wil l  e nt e r th ro u gh  a  cr ea te d  c ha n ne l to  th e
s ea so na l ly  i n un da te d  a re a  whe n t he  wa te r le v el  i s  b el ow th e e le va ti o n of  th e we i r to  be  i ns t al le d  a t th e 
d iv er si o n.  Whe n th e  wat e r le ve l  e xc e ed s th e  e le v at io n o f th e  wei r, th e s ea so na l ly  i n un da te d  a re a  wil l n o
l on ge r a cc ep t  wat er  fr om th e di t ch , whi ch  wi ll  c o nt in ue  to  s u pp or t f lo w.  Thi s ‘ of f- l in e’  d e si gn  mi ni mi z es 
i nt ra -s e as on a l wa te r  l ev e l fl uc t ua ti o n wi th i n th e  s ea so n al ly  in un da t ed  a r ea  a nd  pr ev e nt s fl o od in g .  The  to ta l 
s iz e of  th is  se as on a ll y i nu nd at e d ar e a wi ll  be  a t  l ea st  0.06  ac re  a s  mea s ur ed  b y  t he  or di na r y hi g h wa te r  mar k .
Max imum fl ow ve lo ci t y th r ou gh  t h e ch a nn el  wi ll  b e  l es s t ha n 0 .2 5 fo o t pe r  s ec on d .

4.6.3 Soil

As di sc u ss ed  ea rl ie r , na t iv e to p so il  wi ll  b e  r e- a pp li ed  to  t h e Re st o ra ti o n Ar ea s  a ft e r re mo v in g c ompa ct e d
g ra ve l f ro m t he  t emp or ar y  l ay -d o wn  a r ea s.  As di s cu ss ed  in  Se ct io n 2 .3 , t he se  s o il s a re  p ri mar il y  l oa m a nd 
s il t an d  e xt e nd  2 0 t o 30  in ch es  bg s b ef or e mee ti n g th e r el at i ve ly  i mpe rv i ou s cl a y ti l l la ye r .  Al l so il  pl ac e d
i n th e Res to r at io n Are as  wi ll  b e  n at i ve , no n -s an d y so il s  t ak e n fr om ab ov e  t he  c l ay  t i ll  l ay e r.

The  s oi l  may  be  c ov e re d wit h mu l ch , e ro si on - co nt r ol  mat t in g, an d/ or  st er i le  a nn u al  g r as s se e d to  pr ev en t 
s oi l er o si on  an d se d imen t at io n. Th es e  a re as  wi ll  th en  b e  r ep l an te d wit h n at iv e v eg et a ti on  a s  s oo n  a s
p ra ct ic a bl e.  Tre e a nd  s h ru b pl a nt in g  wil l o cc ur  af te r s it e p re pa ra t io n wor k is  co mp l et e.  The  p l an ti ng ,
s ee di ng , a nd  mu lc h r in g i ns ta ll men t t o oc cu r  o n s it e ar e  d es c ri be d f ur th e r in  Se ct io n  4 .6 .5 .

A 5 -f oo t  wid e  wal ki n g pa t h wi ll  be  c o ns tr uc t ed  a c ro ss  t h e We s t Re st o ra ti o n Ar ea . The  pa th  wi ll  b e 
c ompr is e d of  gr av el  or  wo od  c hi p s an d  wil l t ra ve r se  0 .0 6  a cr e  o f up l an d a nd  0 .0 6  a cr e  o f we t la nd . The 
g ra ve l p at h wil l be  de si g ne d an d  c on s tr uc te d  s o t ha t it  wi ll  no t be  a ba r ri er  t o  s ur f ac e or  su bs u rf ac e wat er 
f lo w.
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4.6.4 Habitat Features

A n umbe r  o f h ab it at  fe at u re s wi l l be  di st ri b ut ed  ac ro ss  th e Res to ra t io n Are as . The  h ab i ta t f ea tu re s  p la n ne d
f or  t he  si te  wi ll  p r ov id e  s tr uc t ur e t o en co u ra ge  ha bi ta t  u ti l iz at io n  b y n at iv e wil dl i fe  s pe c ie s.

Aft er  r e co nt o ur in g i s co mpl et e, at  l e as t 28  do wn e d lo gs  (3  p e r ac re )  wil l  b e pl a ce d a cr os s t he  Re st or at i on 
Are as .  Mo st  o f  t he s e lo gs  wi ll  be  d er i ve d f ro m th e  h yb r id  p op l ar s a nd  Dou g la s f ir s th a t wi l l be  r e mo ve d 
f ro m th e  p ro p os ed  c o ns tr u ct io n a re as .  Mo st  of  t h es e tr e es  a r e 25  t o  3 5 f ee t ta l l an d  h av e a  d ia met er  a t  b re a st 
h ei gh t ( db h)  th at  i s  7  t o  1 0 in c he s.  Hyb ri d  p op l ar  l og s  wil l  b e le f t to  dr y fo r  a  f e w mo nt h s be f or e be i ng 
p la ce d i n th e  mit ig a ti on  ar ea s t o en s ur e th a t th e y do  n o t sp r ou t.  A f ew ot he r l og s wil l be  ta ke n  f ro m t he 
mix ed  d e ci du o us /c on i fe ro u s fo re s t ar e a on  t h e BP Ch er ry  Po in t  p ro pe r ty  s o ut h of  Gr an d vi ew Ro ad  wh er e
a n ac ce s s ro a d wa s r ec en t ly  c on s tr uc t ed .  Th es e l og s ra n ge  i n  l en gt h  f ro m 3 5 to  90  f e et  a nd  in  d i amet er  fr om
1 0 to  2 4  i nc h es .  Th e la r ge r lo g s ma y  h av e t o cu t  i nt o t wo  o r  t hr ee  pi ec e s be fo r e tr a ns po rt i ng  t h em t o t he 
mit ig at i on  a r ea s.

Some lo g s wi l l be  s t ac ke d  a to p e ac h o th er  i n  a  p y ra mi da l  s ha p e (2  l o gs  o n  b ot to m, 1 o n to p)  to  s i mu la te 
woo dy  d e br is  of  l ar g er  s i ze .  Ot he r l og s wi l l be  pl ac ed  so  t h at  t he y  e xt e nd  i nt o  t he  se as on a ll y i nu nd at e d
a re as .  The  l og s  wil l  a ct  a s  h ab i ta t fe a tu re s , pr ov i di ng  fo ra gi n g op p or tu ni t ie s a nd  c ov e r fo r  i ns ec t s,
a mp hi bi a ns , s ma ll  ma mmal s , an d b ir ds  ( St ev en s  a nd  Va nb ia n ch i 1 99 3) .

A n umbe r  o f a rt if ic i al  s n ag s, o r  d ea d -s ta nd i ng  t r ee s, wi ll  b e  e re ct e d on  si te . The  l o gs  t o b e us e d as  a r ti fi c ia l
s na gs  wi ll  b e  d er iv e d fr o m th e s ame s ou rc e o f wo o dy  mat e ri al  fo r th e  d own ed  l og s .  Ea ch  s na g  wil l  b e at 
l ea st  2 0  f ee t  t al l a nd  a t  l ea st  on e s na g pe r  Res t or at io n  Are a  wil l h av e a  d bh  g r ea te r  t ha n 1 2 in c he s.  The  b a se 
o f ea ch  sn ag  wi ll  b e  i ns t al le d a t le a st  4  f e et  b g s an d s ta bi l iz ed  wi th  c e me nt .  A 10 - fo ot  l o ng  c r os s- be a m ma y 
b e at ta c he d t o ea ch  sn ag  to  p ro v id e p er ch es  fo r r ed -t ai l  h awk s an d o th er  bi rd s.  The  ha wk s a nd  o t he r
p re da to r y bi r ds  wil l  p re y  o n mi c e an d  v ol es , whi c h mi gh t  o th e rwis e j eo pa r di ze  t h e in s ta ll ed  pl an t s by 
g na wi ng  an d g ir dl in g .

At le as t  t wo  wi ld li f e br u sh  s he l te rs  wi ll  b e  c on s tr uc te d  i n e ac h Re s to ra t io n Ar e a.  The se  s h el te r s wi ll  be 
p la ce d a wa y f ro m ar e as  t h at  wil l  b e s ea so na l ly  i n un da te d .  Th e ba se  of  e a ch  s he l te r wil l be  co mp o se d of 
l ar ge , p re fe r ab ly  r o t- re s is ta nt  bo ug h s or  l o gs  t h at  a re  10  t o  1 5 fe e t lo n g an d 4  t o 6  i nc he s  i n d ia me te r .  Th es e
p ie ce s wil l b e st ac k ed  c r is s- cr o ss  wi th  p ar a ll el  lo gs  s p ac ed  ap pr ox i ma te l y 2 fe e t fr o m ea ch  ot he r  u nt il  th e
s tr uc tu r e is  1 to  2  fe et  hi gh .  Br an c he s of  a gr a du al ly  smal l er  d ia met er  wi ll  b e  p la c ed  b et wee n a nd  a bo v e th e 
b as e lo g s in  te e- pe e  s ty l e to  f o rm a  mo re  c o mp ac t  wea ve .  Co n if er ou s  e ve r gr ee n b ra nc h es  wit h  n ee d le s st i ll 
a tt ac he d  s ho u ld  b e a dd ed  to  e ac h  p il e  t o en h an ce  sh el te r  c ov e r.  Th e  e nd  pr od uc t  wil l  b e a s tu rd y , do me - li ke 
s tr uc tu r e 4 t o 6 fe e t hi g h th at  ha s a de qu at e  s pa c e fo r s ma ll  ma mmal s  t o mov e ab o ut .  Wi ld li f e br u sh  s he l te rs 
p ro vi de  he av y  c ov er  cl os e  t o th e  g ro u nd , wh i ch  c a n at tr a ct  a  va ri et y  o f wil dl if e  i nc l ud in g r ab bi t s, mic e ,
v ol es , s ma ll  bi rd s, an d a mp hi bi a ns  ( Mon ro e 2 00 1;  Co nn ec t ic ut  Wi ld li f e Di v is io n 1 99 9) .

I n ad di t io n, pl an ts  li ke  ru sh es  an d s ed ge s wil l b e pl ac e d in  th e sh a ll ow ar ea s o f ea c h ar ea  ex pe c te d to  be 
s ea so na l ly  i n un da te d  t o p ro vi de  ov id e po si ti o n si t es  f or  na ti v e amph i bi an s .  The s e co u ld  b e s up pl e me nt ed 
wit h br a nc he s  o r twi gs  wi th  l es s  t ha n  8  mm ( 0.3 i nc h)  d i amet e r (Ric h te r 1 99 9)  i n st al l ed  d ee p  i n p on d
s ub st ra t e to  pr ev en t  t he m f ro m b ei ng  di sl od g ed  b y  t he  r i se  a n d fa ll  of  wa te r le v el s. Th e ov i de po s it io n s it es 
p ro vi de d  b y t he  b ra n ch es  wi ll  s u pp le men t th o se  s i te s pr o vi de d  b y th e  e me r ge nt  v e ge ta t io n th a t wi l l be co me
e st ab li s he d i n sh al l owly  in un da t ed  a r ea s.
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4.6.5 Vegetation Establishment

The  d is t ri bu t io n of  pl an t  c ommu n it ie s  t o be  es ta b li sh ed  in  t h e Re st o ra ti o n Ar ea s  i s s ho wn  i n  Fig u re  3 .  Pl an t 
s ch ed ul e s fo r  t he se  ar ea s  a re  s h own i n Ta bl e s 5 t hr ou gh  8.  The se  s c he du l es  a pp l y to  th e up l an d a nd  wet l an d
a re as  t h at  wi ll  b e r es to r ed .  Th e sc h ed ul es  sh ow th e sp a ci ng , q ua nt i ty , a nd  c on d it io n  o f sp e ci es  to  b e
i ns ta ll e d in  ea ch  c o mmun i ty  t yp e .  In cl ud ed  in  t h es e ta b le s i s th e wet la n d in di c at or  st at us  (e xp l ai ne d i n th e 
Rev is ed  Co ge n er at io n  Pro j ec t Co mpe ns a to ry  Mi ti ga t io n Ar e as  We tl an d Del in e at io n Rep or t  <URS 20 0 3a >) 
f or  e ac h  p la n t sp ec i es  a c co rd in g  t o US Fi sh  an d Wil dl if e  Ser v ic e (1 9 96 ).

The  s pe c ie s c ho se n f or  e a ch  p la n ti ng  zo ne  a r e de e me d ap p ro pr i at e fo r  t he  en vi ro n me nt a l co nd i ti on s 
e xp ec te d  i n t he  a re a s wh e re  t he y  o cc u r.  Th e  s pe c ie s co mpo si t io n, d e ns it y  ( sp ac i ng ), an d ot h er 
s pe ci fi c at io n s of  p l an t mat er ia l s in d ic at ed  in  t h e pl an t  s ch e du le s a re  b a se d on  fi nd i ng s fr o m fi e ld 
i nv es ti g at io n s, b es t  p ro f es si on a l ju d gmen t, an d r ec omme n da ti o ns  f ro m v ar i ou s re s ou rc e s.

Tab le  5  is  t h e pl an t  s ch e du le  f o r th e  Upl an d  For e st  c ommun it i es , Ta b le  6  is  t he  pl an t  s ch ed u le  f o r th e
s ea so na l ly  s a tu ra te d  ( SS)  wet la n d co mmu ni ti e s, a n d Ta bl e  7  i s  t he  p l an t s ch ed ul e  f or  th e se a so na l ly 
s at ur at e d (SI ) we tl a nd  c o mmun it i es .  Ta bl e 8  p re s en ts  t h e sp e ci fi ca t io ns  fo r th e  n at i ve  s ee d  mix  th at  wi ll  b e 
a pp li ed  to  a l l co mmu ni ti e s wi th i n th e  Res to r at io n  Are as .

Table  5 
Pla nt ing  Pla n f or  Upla nd Co mmuni ti es 

S cien tif ic N a me
C ommo n N ame/Wet la nd 

ind icat o r st a tu s S pa cing C on ditio n & S ize
Aln us  r u br a Red  ald er/FA C bare-root, 1.5’-3’
Betula p ap yr ifera P ap er  b irch/F AC bare-root, 1.5’-3’
Pru nu s ema rg ina ta Bitter cherr y /F ACU bare-root, 12-18”
Pseud ots ug a m en zies ii D ou glas  fir/F ACU bare-root, 1.5’-3’
S alix s cou ler ia na S co uler  willo w/FA C rooted cutting, 1.5’-3’
T hu ja  p licata W es tern  red ced ar /F A C bare-root, 1.5’-3’
T su ga  h etero p hylla W es tern  hemlo ck /F ACU -

I nter sp ers e the v ar iou s tree
s pecies  so  th at o ver all
s pacing  on  center  = 12  f t

bare-root, 1.5’-3’
Cra ta eg u s do u glas ii D ou glas  hawth or n/FA C bare-root, 1.5’-3’
H olod is cus  d iscolor O cean sp r ay /N I bare-root, 1.5’-3’
O em leria  cer a sifo rm is I nd ian p lu m/F ACU bare-root, 1.5’-3’
Ros a nu tka na N oo tk a r os e/F AC- bare-root, 1.5’-3’
S am bu cu s  r acemo sa Red  eld erb er r y/FA CU bare-root, 1.5’-3’
S ym ph or ica rp o s albu s Com mo n

s no wb er r y/FA CU

I nter sp ers e the v ar iou s s hr ub 
s pecies  so  th at o ver all
s pacing  on  center  = 8 ft

bare-root, 1.5’-3’
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Table  6 
Pla nt ing  Pla n f or  Se as ona ll y Sa t ur at e d (SS)  We tl a nd Communit i es 

S cien tif ic N a me

C ommo n
N ame/Wet la nd 
ind icat o r st a tu s S pa cing C on ditio n & S ize

Aln us  r u br a Red  ald er/FA C bare-root, 1.5’-3’
Betula p ap yr ifera P ap er  b irch/F AC bare-root, 1.5’-3’
Picea  s itchen sis S itka s p ru ce/FA C bare-root, 1.5’-3’
Pop ulus  ba ls a mifera  ss p.
trich oca rp a

Black  co tton w oo d/FA C bare-root, 1.5’-3’

S alix lu cida  v ar . la sian d ra P acif ic willo w/FA CW + rooted cutting, 1.5’-3’
S alix s cou ler ia na S co uler  willo w/FA C rooted cutting, 1.5’-3’
T hu ja  p licata W es tern  red ced ar /F A C

I nter sp ers e the v ar iou s tree
s pecies  so  th at o ver all
s pacing  on  center  = 9 ft

bare-root, 1.5’-3’
Cor nu s s er icea Red -o sier

d og wo od /FA CW 
bare-root, 1.5’-3’

Cra ta eg u s do u glas ii D ou glas  hawth or n/FA C bare-root, 1.5’-3’
Malus  fu sca W es tern 

crabapp le/FA CW
bare-root, 1.5’-3’

Physo ca r pu s cap itatu s P acif ic nineb ar k/FA CW- bare-root, 1.5’-3’
Ros a nu tka na N oo tk a r os e/F AC- bare-root, 1.5’-3’
Ros a pis ocar p a Clu ster ed wild ro se/FA C bare-root, 1.5’-3’
Rub us  s p ecta b ilis S almo nb err y/F AC+ bare-root, 1.5’-3’
S alix p iperi P ip er ’s  willo w/FA CW rooted cutting, 1.5’-3’
S alix s itchen sis S itka w illow /FA CW 

I nter sp ers e the v ar iou s s hr ub 
s pecies  so  th at o ver all
s pacing  on  center  = 6.5 f t

rooted cutting, 1.5’-3’
Cam as sia  q ua m as h Com mo n cam as /FA CW p lu gs 
Car ex o b nu pta S lo ug h s ed ge/OBL p lu gs 
D es ch am p sia caesp ito sa Tuf ted h airg r as s/FA CW p lu gs 
Eleocha r is  p a lu stris Creep in g  s pik e- ru sh /OBL p lu gs 
Jun cu s ens ifo lius D ag gerleaf  r u sh /F ACW 

I ns tall patch es  o f h er baceo us 
s pecies  wh er e o verall
s pacing  on  center  = 1.5 f t
o ver 1% of  S S 

p lu gs 
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Table  7 
Pla nt ing  Pla n f or  Se as ona ll y Inundat e d (SI)  We tl a nd Communit i es 

S cien tif ic N a me

C ommo n
N ame/Wet la nd 
ind icat o r st a tu s S pa cing C on ditio n & S ize

Fra xinu s  latifo lia O rego n ash /F A CW bare-root, 1.5’-3’
S alix lu cida  v ar . la sian d ra P acif ic willo w/FA CW + rooted cutting, 1.5’-3’
Pop ulus  ba ls a mifera  ss p.
trich oca rp a

Black  co tton w oo d/FA C

I nter sp ers e the v ar iou s tree
s pecies  so  th at o ver all
s pacing  on  center  = 14 .5  ft bare-root, 1.5’-3’

Pop ulus  tr em u lo id es Q uaking  as pen /F AC+ Create s mall gr ov es  with  4.5
f t. o n cen ter  o ver 2 % of  SI 

bare-root, 1.5’-3’

Cor nu s s er icea Red -o sier
d og wo od /FA CW 

bare-root, 1.5’-3’

L on icer a  invo lu cr ata Black  tw in ber ry /F AC+ bare-root, 1.5’-3’
Physo ca r pu s cap itatu s P acif ic nineb ar k/FA CW- bare-root, 1.5’-3’
Ros a pis ocar p a Clu ster ed wild ro se/FA C bare-root, 1.5’-3’
S alix p iperi P ip er ’s  willo w/FA CW bare-root, 1.5’-3’
S alix s itchen sis S itka w illow /FA CW 

I nter sp ers e the v ar iou s s hr ub 
s pecies  so  th at o ver all
s pacing  on  center  = 6.5 f t

bare-root, 1.5’-3’
Car ex s tip ata S aw beak  sedg e/O BL p lu gs 
Car ex u tricu lata Beaked s ed ge/OBL p lu gs 
Car ex o b nu pta S lo ug h s ed ge/OBL p lu gs 
Eleocha r is  p a lu stris Creep in g  s pik e- ru sh /OBL p lu gs 
Jun cu s b olan d er i Bolan der ’s  r u sh /O BL

I ns tall patch es  o f h er baceo us 
s pecies  wh er e o verall
s pacing  on  center  = 1.5 f t
o ver 1% of  S S 

p lu gs 
S cirp us  am er ica nu s A merican  b ulr us h/OBL p lu gs 
S cirp us  micr o ca rp us S mall-f r uited 

b ulru sh /OBL
p lu gs 

T yp ha  la tifo lia Com mo n cattail/OBL p lu gs 
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Table  8 
Nat iv e See d Mix 

S cien tif ic N a me
C ommo n N ame/Wet la nd 

I nd icat o r St a tu s
Est imat ed Qu a nt it y

( % by  w eig ht ) 
Agr os tis  s to lon ifer a Creep in g  b en tgr as s/F ACW 3 5%
Alo pecu r us  a equ alis S ho rt-aw n fo x tail/O BL 2 .5 %
Alo pecu r us  g enicu la tus W ater  f o xtail/O BL 1 7.5%
D an th on ia in ter media Tim ber o atgr ass /F ACU + 2 .5 %
Fes tu ca  ru br a Red  f es cue/F A C 4 0%
H or deum  br ach ya nther um Meado w b ar ley /F ACW- 2 .5 %

For  Tab l es  5 , 6 , an d  7 , t he  a ve r ag e s pa ci ng  is  g i ve n fo r  t re e s, s hr u bs , a nd  h er b ac eo u s pl an t s to  be  i ns t al le d  i n
e ac h co mmu ni t y.  To  impr o ve  h ab i ta t h et er og e ne it y , pl an t in g d en si ti e s wi l l no t b e un i fo rm t h ro ug h ou t ea c h
z on e.  Ins te a d, t he  zo ne s  wil l c on ta i n pa tc h es  wi th  a  r e la ti v el y hi g h de n si ty , p at ch e s wi th  mo de r at e de n si ty ,
a nd  p at c he s wit h a r el at i ve ly  l o w de n si ty .  Th e v ar ie ty  in  d e ns it y wil l a ll ow p l an ti n g in  a r ea s mos t su i ta bl e 
f or  t he i r es t ab li sh men t a nd  g ro wth .  Th e lo c at io n s of  t h e pa t ch es  wi ll  b e  d et er min ed  in  t he  fi el d .

Ove ra ll  sp ac i ng  f or  th e Upl an d c ommu n it y is  at  a  lo we r d en si t y th an  th e SS or  SI  c ommun it y t yp es  si nc e
t he re  i s  f ar  le ss  r e ed  c a na ry gr a ss  f o un d in  up la n d ar ea s .  Pl an ti ng  de ns i ti es  a r e se t  h ig he r  i n t he  SS a nd  SI 
c ommu ni t ie s t o he lp  su pp r es s co v er  b y  r ee d c an ar y gr as s b y in c re as ed  co mp e ti ti on  an d s ha di ng .  Al t ho ug h
t he ir  o v er al l  d en si t ie s wil l be  eq ua l , th e SI co mmu ni ti e s wi l l ha ve  a hi g he r ra t io  o f  s hr ub s  t o t re es  t h an  t h e
SS co mmu ni ti e s si nc e  n at i ve  s hr u bs  a r e be tt e r ab l e to  g r ea te r  l ev el s  o f h yd ro lo g ic  f l uc tu at i on .

No tr ee s  o r s hr ub s wil l b e pl an t ed  i n  a  f ew pa tc h es  wit h in  t h e Up la n d an d  SI co mmu ni t ie s.  In th e  Upl an d 
c ommu ni t ie s, th es e p at ch e s wi ll  be  c o ns tr ic t ed  t o  a re as  th at  ha ve  l e ss  t h an  2 0% re ed  ca na ry g ra ss  pr io r t o
i ni ti al  mi ti g at io n a ct iv i ty .  In  t he  SI  c ommun it i es , th e se  c o mmun it i es  wi ll  b e r es tr i ct ed  t o  a re a s th at  ar e
e xp ec te d  t o h av e lo n g pe r io ds  o f  s ha l lo w (<1 .5 -f o ot ) in u nd at i on .

Upl an d c ommu n it ie s wil l b e es ta b li sh e d in  t h e po r ti on s o f th e  Res to r at io n  Are as  th at  we re  d e li ne a te d as 
u pl an d b y Go l de r As s oc ia t es  ( 20 0 3a ).  The se  co mmu ni ti es  ma y b e sa tu r at ed  ne ar  o r  a t t he  s oi l  s ur f ac e fo r  a 
f ew mon t hs  d u ri ng  t h e we t  s ea so n .  Th e ov er a ll  t r ee  a nd  sh ru b  s pa ci n g fo r  t he  Up la nd  co mmun i ti es  wi ll  b e 
a pp ro xi mat el y  9 85  p l an ts  pe r ac r e, wh ic h re q ui re s  a n ov e ra ll  sp ac in g  o f 6 .6 5 fe e t on - ce nt er .

SS co mmu ni ti e s wi ll  be  e s ta bl is h ed  i n  wet la n d ar e as  t ha t  wil l  b e se a so na l ly  s at u ra te d , bu t t yp ic a ll y re t ai n n o
s at ur at i on  n e ar  t he  so il  su rf ac e  d ur i ng  t he  dr y s ea so n. So me  of  t he s e ar e as  may  re ta i n sh al l ow i n un da ti o n fo r 
1  t o 3 mon th s  d ur in g  t he  we t se a so n.  The  o v er al l  t re e a nd  s h ru b de n si ty  fo r th e  SS c ommu ni t ie s wil l be 
a pp ro xi mat el y  1 ,5 65  pl an t s pe r a cr e, wh ic h r eq ui r es  a n o ve ra l l sp ac i ng  o f  5 .3  f e et  o n -c en te r .

SI co mmu ni ti e s wi ll  be  e s ta bl is h ed  i n  wet la n d ar e as  t ha t  a re  se as on a ll y i nu nd at e d, b u t re ta i n lo w l ev el s  o f
s oi l mo i st ur e  d ur in g  t he  la tt er  ha lf  of  t he  dr y s ea so n.  The s e ar ea s  wil l  t yp ic a ll y r et ai n s ha ll o w in un d at io n 
f or  g re a te r t ha n 3 mon th s  d ur in g  t he  we t se a so n a nd  wil l  l ik e ly  r ema in  s a tu ra te d  f or  a lo ng e r pe r io ds  t h an 
t he  SS c ommu n it ie s d ur in g  t he  e a rl y p ar t of  th e g ro wi ng  se as o n.  Th e  o ve r al l tr e e an d  s hr ub  de ns i ty  f or  th e
SI co mmu ni ti e s wi ll  be  a p pr ox ima te ly  1,43 0 p la nt s  p er  a c re , whi ch  r e qu ir e s an  o v er al l  s pa ci n g of  5.5 fe e t
o n- ce nt e r.
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Her ba ce o us  p l an ts  wi ll  b e  i ns ta l le d i n va ri o us  p a tc he s c ov er i ng  a pp r ox ima te ly  1 % o f t he  SS c ommu n it ie s
a nd  1 % o f th e  SI co mmu ni t ie s.  The  p l an ti ng  de ns i ty  f or  th es e  p at ch e s wi l l be  a p pr ox i ma te ly  1.5 f ee t on - 
c en te r, wh ic h  i s ro u gh ly  eq ua l t o 9,6 70  p la n ts  p e r ac re .

Pla nt in g  wil l  b e ac c ompl i sh ed  u s in g a  mul ti - ph as e  a pp ro a ch .  Th e in i ti al  ph as e wil l o cc ur  d u ri ng  th e fa l l
a nd /o r s pr in g  b ef or e  t he  Ye ar  1  mo ni t or in g e ve nt .  At  t h is  t i me , 50 % o f t he  woo d y (t r ee  a nd  sh ru b ) an d
h er ba ce o us  p l an ts  wi ll  b e  i ns ta l le d.  The  r e ma in i ng  p la n ts  wi ll  b e i ns ta l le d ov e r th e  s ub se q ue nt  3 to  4  ye ar s .
I f ne ce s sa ry , a dd it i on al  ap pl ic a ti on s  o f th e  n at i ve  s ee d  mix  ma y oc c ur  o v er  t he  su bs e qu en t 3  t o 4  y ea rs  as 
wel l.  Thi s mul ti -p h as e a pp ro ac h  a ll o ws  mor e  a cc u ra te  a s se ss men t of  on -s i te  g ro win g c on di ti o ns , whi ch  i s 
e sp ec ia l ly  i mpo rt an t  i n a re as  t h at  wi ll  b e s ea so n al ly  i n un da t ed  a nd / or  wh er e he r ba ce o us  v eg e ta ti o n wi ll  be 
p la nt ed .

The  s pe c ie s i n th e s ee d mix  a re  na ti v e gr as s es  t o le ra nt  of  a  br oa d r an ge  of  h yd r ol og i c re gi mes .  Th e se e d
mix  wil l  b e a pp li ed  to  t h e Re st o ra ti o n Ar ea s  i n t wo  p ha s es .  Th e fi r st  p h as e wi l l oc c ur  i n l at e s umme r o r
e ar ly  f a ll  a  fe w we e ks  p r io r to  in st a ll in g a ny  t r ee s or  sh ru b s.  Th e  s ec o nd  p ha s e wi l l oc cu r  t he  fo ll owi ng 
s pr in g a ft er  th e fi r st  p h as e of  tr ee  an d sh r ub  p l an ti ng  is  c o mp le te .  At  th is  t i me , t he  mix  wi ll  on ly  b e  a pp l ie d
t o th e i nt er s ti ti al  sp ac e  b et we e n mu l ch  r in g s. Si nc e in t er st i ti al  s p ac es  sh ou ld  co mp r is e ap p ro xi mat el y 8 5%
o f th e t ot al  ar ea , t he  a c tu al  a r ea  u p on  whi c h th i s se ed  mi x wil l be  ap pl i ed  i s 7 .9  a c re s.  The  t o ta l cu mul at i ve 
s ee di ng  ra te  wi ll  b e  4 0 p ou nd s p er  a c re , wh i ch  i s  a  r el a ti ve l y hi gh  se ed i ng  r at e  f or  mi ti ga t io n a re as .

Nur se ri e s sp e ci al iz i ng  i n  wet la n d re s to ra ti o n wi l l pr ov i de  t h e pl an t  s to c k.  Tr e es  a n d sh ru b s wi l l be  d e ri ve d 
f ro m lo c al  s o ur ce s s o th a t th ey  ar e b es t ad a pt ed  to  t he  on -s i te  c on d it io n s.  Al l  c ut t in gs  wi ll  b e  o bt ai n ed  f r om
1 - to  2 - ye ar  ol d wo o d, wi ll  b e >3/ 8- i nc h in  di ame te r, a n d wi l l be  >3  f ee t  l on g.  The  qu al it y  a nd  qu an ti t y of 
p la nt s wil l a ls o be  ve ri f ie d by  a URS b io lo g is t.

An in st a ll me n t co nt r ac to r  wit h e xp er i en ce  i n  wet l an d re h ab il i ta ti on  wi ll  be  r es p on si b le  f or  pl an t in gs  a n d
s ee di ng s .  Lo ca ti on s  o f e ac h pl a nt  c o mmun it y  z on e  wil l b e st a ke d in  th e f ie ld , a nd  p l ac emen t  o f p la nt s wil l
b e ve ri f ie d b y a URS b io l og is t.  All  pl an ts  wi ll  be  i ns t al le d , an d a ll  s e ed s wi l l be  sp re ad  in  s p ri ng  o r  f al l  t o
e nh an ce  th ei r  c ha nc e s of  es ta bl i sh me n t an d s ur vi v al .

Eac h in s ta ll e d pl an t in g wil l re c ei ve  a ri ng  of  i mpo rt ed  mu lc h  t ha t wil l b e at  l e as t 4  f ee t i n di a me te r a nd  3  to 
4  i nc he s  t hi c k.  Ho wev er , mul ch  sh ou l d be  k e pt  a t  l ea st  1 in c h away  fr om th e ba s e of  ea ch  p l an t t o pr ev e nt 
p at ho ge n  a nd  pe st  i n fe st a ti on .  Th e mul ch  wi ll  b e  woo d a nd  b a rk -b as e d wi t h ve ry  fe w wee d se e ds .  Mu lc h
r in gs  wi ll  h e lp  t o s up pr e ss  i nv a si on  by  n on - na ti v e pl an t s, r e ta in  s o il  mo is tu re , a nd  co nt ri b ut e o rg an ic  ma tt e r
t o th e s oi l o ve r ti me.

A min imu m of  wa te r- s ol ub l e, s lo w-r el e as e, c o ld -we at he r t ol er a nt  f er t il iz e r pe ll e ts  wi ll  b e a pp li e d to  t h e so i l
p it  whe r e ea c h tr ee  an d s hr ub  i s  i ns t al le d.  Fe rt il iz e r pe l le ts  wi ll  b e  p la ce d  3  t o  4  i nc h es  b e lo w th e  g ro u nd 
s ur fa ce  ad ja c en t to  in st a ll ed  p l an t r oo ts .  In  a d di ti on , a  p o wd er  f o rm o f  f er ti l iz er  wi ll  b e  a pp l ie d to  th e
g ro un d s ur fa c e at  t h e ba s e of  e a ch  p l an ti ng .  Th i s fe rt i li ze r  wil l b e a mod er at e - to  ra pi d- r el ea s e fe rt i li ze r  t o
p ro mo te  es ta b li sh me n t an d  g ro wt h .  Ca re  wil l  b e t ak en  t o  p la c e th e p owde r  f or m o f fe r ti li ze r  o nl y  o n th e 
e xp os ed  so il  at  t he  ba se  of  t he  pl an t  a nd  n o t on  th e mu l ch  wh er e th e  h ig h  c ar bo n :n it r og en  r a ti o c ou ld  c a us e
muc h of  th e f er ti li z er  t o  b e ra p id ly  de pl et e d by  mi cr o- o rg an i sms.
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Exc ep t f or  s o me  c ut t in gs , a ll  i n st al l ed  p la n ts  wi ll  b e p ro te c te d fr o m fo r ag in g mamma l s by  p l as ti c  s ee dl i ng 
p ro te ct i on  t u be s.  I n ad d it io n, pl as t ic  mes h  e xc l us io ns  ma y b e co ns t ru ct e d ov er  pa tc h es  o f h er ba c eo us  p l an ts 
t o pr ot e ct  t h em f ro m p re d at io n b y ge e se , du c ks , o r ma mma ls .  Th es e p ro te c ti on s may  b e  v er y i mp or t an t in 
p re ve nt i ng  wi de sp re a d mo r ta li ty  of  n e wl y in s ta ll e d pl an t s.

4.6.6 Irrigation

An ir ri g at io n  s ys te m wil l  b e co n st ru c te d wi t hi n t he  Res t or at i on  Are a s af t er  r ec o nt ou r in g is  co mp l et e.  Wat er 
f or  i rr i ga ti o n wi ll  be  d e ri ve d f ro m t ap pe d wat er  so ur ce s  a t t he  BP Che rr y  Poi nt  pr op e rt y.  Irr ig a ti on  wi ll 
s up pl y wat er  du ri ng  th e l at te r h al f o f th e g ro wi n g se as o n to  co un te r  s ea s on al  d r ou gh t .  Irr i ga ti o n wi ll  li ke l y
e nh an ce  su rv i va bi li t y of  in st al l ed  t r ee s an d  s hr u bs , bu t  may  al so  e n co ur a ge  t he  gr owt h of  n o n- na t iv e,
i nv as iv e  p la n ts  s uc h  a s r ee d ca n ar yg r as s.

I rr ig at i on  wa te r wi l l be  di st ri b ut ed  by  l ar g e ‘g u ns ’ th a t ha v e a sp r ay  d i amet er  of  1 1 0 fe et .  Th e  i rr ig a ti on 
g un s wi l l be  pl ac ed  up on  ca rt s t ha t t ra ve l a ut oma ti ca ll y  a t s lo w, c o ns is t en t sp e ed s t o en su r e ev e n
d is tr ib u ti on .  Te mp o ra ry  pa th s l es s t ha n 10 - fe et  wi de  a n d sp a ce d 20 0  f ee t  a pa rt  wi ll  be  mad e  f or  th e ca r ts  t o 
t ra ve l a cr os s  t he  Re st or a ti on  Ar ea s.  I rr ig at i on  wi ll  c on t in ue  th ro ug h  t he  se co nd  an d p os si bl y  t hi r d gr owi ng 
s ea so ns  af te r  p la nt i ng  i s  i ni ti a te d.  Irr ig a ti on  eq ui pme nt  wi ll  b e c on ti n ua ll y mon it o re d an d  mai n ta in ed  by 
t ra in ed  pe rs o nn el .  URS wil l be  in fo r me d of  ir ri g at io n e qu ip men t pe r fo rma nc e an d  wil l  a dv is e  a dj u st me nt s 
t o th e i rr ig a ti on  s y st em as  n ec e ss ar y .

The  s ys t em wi ll  s up p le me n t ra in f al l t o en su r e th a t in st a ll ed  pl an ts  ar e p ro vi de d  wit h  0 .5  i n ch  o f  wat er  pe r
wee k fr o m Ju n e or  J u ly  t h ro ug h Oct ob e r, t he  dr ie s t po rt i on  o f  t he  y e ar .  Ra in fa l l ra t es  wil l  b e mon it or e d on 
a  wee kl y  b as i s by  c h ec ki n g da ta  ga th e re d by  th e wea th er  st at i on  o n t he  BP Che rr y  Poi n t pr op e rt y.

5.0 PROPOSED COMPENSATORY MITIGATION

The  p ro p os ed  pl an  i s  d es i gn ed  t o  a pp r op ri at e ly  c o mp en sa t e fo r  l os se s  i n wet la nd  fu nc t io na l p er fo r ma nc e
e xp ec te d  f ro m t he  p r op os e d co ns t ru ct i on .  To  c omp en sa te  fo r t he  u na v oi da b le  a nd  pe rma ne nt  r e mo va l  o f
3 0.51  a c re s o f we tl a nd , BP pr op o se s t o re ha b il it a te  a pp r ox ima te ly  1 1 0.1 a cr es  o f  wet l an d an d  wet l an d
b uf fe r d eg ra d ed  b y h is to r ic  a gr i cu lt u ra l pr a ct ic e s.

5.1 SITE DESCRIPTION

The  Comp en sa t or y Mi t ig at i on  Are a s (CMAs ) ar e  l oc a te d on  th e BP Ch er r y Po i nt  p ro p er ty  no rt h o f
Gra nd vi e w Ro a d, j us t  n or t h of  t h e si t e of  t h e pr o po se d Cog en e ra ti on  Pr oj e ct  ( Fi g ur e 1 ).  CMA1 is  lo ca te d 
e as t of  Bl ai n e Ro ad , n or t h of  t h e pr o po se d p ower  pl an t s it e.  I t is  si tu a te d in  th e s ou th we s t qu a rt er  o f  Sec t io n
5  o f To wns hi p  3 9N, Ran ge  1E.  CMA1  i s  5 0.3 a cr es  in  s iz e .  CMA2  i s l oc at e d we st  of  Bl ai ne  Ro ad  i n  t he 
s ou th ea s t qu a rt er  o f  Sec t io n 6 o f To wns hi p 3 9N, Ran ge  1 E.  CMA2  i s 5 9.8 a cr es  i n  s iz e .  The  ge og r ap hi c
e xt en t, lo ca t io n, a n d ge n er al  c h ar ac t er  o f t he  we tl an ds  wi th i n CMA1  an d CMA2 ar e  d es c ri be d i n th e 
Rev is ed  Co mp e ns at or y  Mit i ga ti on  Ar ea s  Wet la n d De l in ea ti o n Re p or t (URS 2 0 03 a) .  Th is  re po r t sh ows 
r es ul ts  of  i n ve st ig a ti on s  t ha t h av e o cc ur re d  f ro m 2 00 1 t o 20 0 2.

The  b or d er s o f ea ch  CMA a re  2 5 f ee t f ro m th e  o ut e r ed ge  of  t h e ROW f or  Bl ai ne  Ro ad  a n d 50  f e et  f r om t he 
n or th er n  e dg e  o f th e  ROW fo r Gr a nd vi e w Ro ad .  Th e  ROW f o r Bl a in e Ro a d ex t en ds  3 0  f ee t  t o th e  e as t  a nd 
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3 0 fe et  to  t h e we st  of  t h e ro ad ’ s ce n te rl in e .  Th e ROW f or  Gr an dv ie w Roa d  e xt en d s 65  fe et  n o rt h a nd  2 0 t o
2 5 fe et  so ut h  o f th e  r oa d ’s  c en t er li n e.  Th e  ROWs  c on ta i n te l ep ho ne  li ne s , po we r  l in e s, a nd  di tc h es .  Th e
a re as  b e twee n  t he  ROWs  a n d th e CMAs a re  c on s id er e d se tb a ck  a r ea s an d  wil l  b e re s er ve d  f or  p o ss ib l e
u ti li ty  in st a ll me nt .

5.2 OWNERSHIP

The  CMAs  a re  wi th in  th e BP Ch er r y Po i nt  p ro p er ty , whi ch  is  o wne d by  BP.

5.3 RATIONALE FOR CHOICE

5.3.1 Mitigation Ratio

Thi s pl a n pr o po se s t o en h an ce  t h e CMAs to  c o mp en s at e fo r  t ot a l we tl a nd  i mpa ct s a t a r at io  g r ea te r  t ha n 3 :1 
( se e Ta b le  9 ) .  Per man en t  i mp ac t  t o t he  PFO hy br i d co tt o nwoo d  p la nt a ti on  we tl an d  wil l  b e co mpe ns a te d at 
a  4 .5 :1  ra ti o . Si nc e  t hi s  i mp ac t  wil l  c on si s t of  1.69  a c re s o f we tl a nd , 7 .6 1 ac r es  wi ll  b e e nh an c ed  a s
c ompe ns a ti on .  As  r e qu es t ed  b y t he  Co rp s, t h e 4.8 6 ac re s  o f t empo ra l  i mp a ct  f ro m c on s tr uc ti o n of  th e la y -
d own ar e as  t o  b e re s to re d  wil l b e co mpe ns at e d at  a 1: 1 r at io .  En ha n ci ng  28 .4 3 a cr es  of  wet l an d b uf fe r
( up la nd )  wil l  c ompe n sa te  fo r 3.5 5 ac r es  o f p er ma n en t we t la nd  impa ct .  Th e  r emai n in g 6 9.21  a c re s o f
d eg ra de d  wet l an ds  t o  b e e nh an ce d  i n t he  CMAs  wil l  c ompe n sa te  th e re mai ni n g 24 .9 9  a cr e s of  p r op os e d
wet la nd  impa c t.

Alt ho ug h  a t l ea st  1 .2 ac r es  o f u pl an d  a re  e x pe ct e d to  b e co me  we tl an d  a s a  r es ul t  o f t he  p ro p os ed 
c ompe ns a to ry  mi ti ga t io n, we tl an d  c on v er si on  wi ll  li ke ly  oc cu r  i n sma ll  p a tc he s, th e e xa ct  l o ca ti o ns  o f
whi ch  a r e di f fi cu lt  to  p r ed ic t.  The s e fa ct o rs  wo ul d ma k e mo n it or in g  t o p ro ve  we tl an d  c on ve r si on 
p ro bl ema ti c.  The re f or e, BP h as  no t c la imed  an y c re di t f or  t h e we tl a nd  c r ea ti on  ex pe c te d in  CMA2 .

Table  9 
Summa ry  of  Co mpensa t or y Mit ig at i on Ac re s, Ra ti os , a nd Cr edit s 

Typ e of  Co mp ens at ory  M it iga tion 

S ize of  Prop o sed
C ompens a to ry 

M it ig at ion  A rea s
( acres) 

Pro po sed 
M it ig at ion  R a tio

M it ig at ion  C red it 
( acres)  1 

Enh an cem en t o f ex is tin g d eg raded  w etlan ds 
to co mp ens ate f or  temp or ary  imp acts to
P EM w etlan ds 

4 .8 6 1 :1 4 .8 6

Enh an cem en t o f ex is tin g d eg raded  w etlan ds 
to co mp ens ate f or  im pacts  to PF O  w etlan d

7 .6 1 4 .5 :1 1 .6 9

Enh an cem en t o f wetland  b u ff er  ar eas
( up land s )

2 8.43 8 :1 3 .5 5

Enh an cem en t o f ex is tin g d eg raded  w etlan ds 
to co mp ens ate f or  p erm an ent imp acts to
P EM w etlan ds 

6 9.21 2 .8 :1 2 4.99 

Tot al a rea 1 10 .1 1 3 .1 :1 3 5.37 

1  Mitigatio n credit d eter m in ed  b y  d iv iding  th e acr eage o f  each  m itig ation  ty pe b y  the pr op os ed mitig atio n  r atio.
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The  Cor p s no r ma ll y r ec ommen ds  c o mp en s at in g f or  p e rman en t  wet l an d imp ac ts  at  a  mi ni mu m o f 3: 1  r at i o
f or  wet l an d e nh an ce men t.  For  t e mp or a ry  wet l an d i mp ac ts , t he  Co rp s r ec ommen ds  u s in g a  1 :1  r a ti o f or 
wet la nd  en ha n ce me nt .  Ec o lo gy  g u id an c e emph a si ze s  t ha t “ th e g oa l is  al wa y s to  r e pl ac e  t he  l o st  f u nc ti on s  a t
a  1 :1  r a ti o”   (Ec ol o gy  1 9 98 ).  Eco lo g y ha s e st ab l is he d g en er a l mi ti g at io n  r at io s  b ec a us e it  is  u s ua ll y
n ec es sa r y to  in cr ea s e th e  r ep la c emen t  a cr ea g e in  or de r t o ac c ompl is h  t he  go al  o f  r ep l ac in g l os t f un ct io n .
Acc or di n g to  Ec ol og y ’s  r a ti os , i mp ac t s to  Ca te go r y II  a n d Ca t eg or y I II  PEM we tl a nd s c an  b e c ompe n sa te d
a t a 4: 1  r at i o fo r e nh an c emen t whe re a s impa c ts  t o  Cat eg o ry  I I  a nd  Ca te go r y II I PFO we tl an ds  ca n b e
c ompe ns a te d a t a 6: 1  r at i o fo r e nh an c emen t.

The  p ro p os ed  do wn wa r d ad j us tmen t  o f Eco lo gy ’ s ge n er al  mi ti ga t io n ra t io s i s ap pr o pr ia t e in  t h is  s i tu at io n 
f or  s ev e ra l r ea so ns : 

• The  wet l an d a re as  t o  b e e li mi na t ed  h a ve  a lr e ad y b ee n gr e at ly  di st ur b ed  b y  h is to r ic al  ag ri cu l tu ra l 
p ra ct ic e s.  The  wet l an ds  wi th in  th e c on st ru c ti on  zo ne s a re  r a te d as  Ca te g or y II I  wet l an ds  u n de r t he 
Was hi ng t on  St at e We t la nd s  Rat in g  Sys t em ( Ec o lo gy  19 93 ) a nd  a r e pr ov i di ng  on ly  mi ni ma l 
p er fo rma nc e o f we tl a nd  f u nc ti on s .  Th e lo ss  of  s u ch  wet l an ds  wi ll  c o ns ti t ut e on l y mi n imal 
e nv ir on men ta l  i mp ac t .  Ac co rd in g ly , t he ir  f u nc ti o na l pe r fo rma nc e ca n  b e mor e th a n fu l ly  r ep l ac ed  wi th 
l ower  r a ti os  th an  t h os e o ut li ne d  i n Eco lo gy ’ s gu i da nc e.

• The  wet l an d a re as  t o  b e e nh an ce d  h av e  a ls o b ee n g re at ly  di st u rb ed  b y  h is t or ic al  ag ri c ul tu ra l  p ra c ti ce s
t ho ug h t he y a re  c la s si fi e d as  Ca te go r y II  we tl an d s.  Th e se  a r ea s ha v e hi g h po te n ti al  fo r imp ro ve men t
v ia  r eh a bi li t at io n.  The  pr op os e d co mpe ns at o ry  mi ti ga ti o n wi l l si gn i fi ca n tl y imp ro ve  ov er al l  wet l an d
f un ct io n al  p e rf or ma n ce  o n  s it e a nd  c o nv er t l ow q u al it y Cat eg o ry  I I wet la n ds  i nt o  a  h i gh  q ua l it y
Cat eg or y  I I wet la nd s  wit h in  2 5 y ea rs .  Th e c ompl e te d we t la nd  ra ti ng s  d at a  f or ms  fo r t he  CMAs  u nd e r
c on di ti o ns  p r ed ic te d  f or  25  y ea r s fo l lo wi ng  in it i al  mit i ga ti o n ac ti v it y a re  p re s en te d  i n Ap p en di x  C.

• URS h as  th e e xt en si v e ex p er ie nc e  a nd  te ch ni c al  k n owle dg e  o f t he  BP Che rr y  Poi nt  pr op e rt y ne c es sa r y
t o ac hi e ve  s u cc es sf u l we t la nd  e n ha nc e me nt  a s  p ro p os ed  b y  t hi s  p la n.  URS de si gn e d an d  i s cu r re nt l y
mon it or i ng  e n ha nc eme nt  o f  a  4 .5 8 -a cr e  wet la n d ar e a on  t h e BP Ch er ry  Po in t  p ro pe r ty  t h at  was  in it i at ed 
i n fa ll  20 00 .  Th is  ar ea  wa s ab a nd on e d ag ri c ul tu r al  l an d  s tr o ng ly  d o mi na t ed  b y r ee d c an ar yg r as s.  By
r ed uc in g  r ee d  c an ar y gr as s  c ov er , c re a ti ng  a  sh al l ow, se a so na l ly  i nu n da te d  a re a, an d e st ab li s hi ng  na ti ve 
p la nt  c o mmun i ti es , t he  g o al  o f i mp ro v in g ec o lo gi c al  i nt e gr it y  a nd  o v er al l  f un ct i on al  pe rf or man ce  is 
wel l on  th e way  t o b ei ng  ac co mp l is he d .  Thi s  p ro j ec t is  co ns i de re d a s a p il ot  p r oj ec t  f or  t h e pr o po se d
c ompe ns a to ry  mi ti ga t io n.  A c op y  o f t he  Yea r 2 Mon it o ri ng  Re po rt  fo r We t la nd  Co mp en s at or y 
Mit ig at i on , 4 .5 8 ac r es  BP Che rr y  Poi n t Re fi n er y ( URS 20 0 2)  i s  i n Ap p en di x  D.  An  a dd e nd um
d is pl ay i ng  t h e ad di t io na l  p ho to g ra ph s  d ep ic t in g s it e pr o gr es s  h as  b e en  a d de d to  th e mon it or i ng  r e po rt .

As re co mme nd e d by  t h e Fe d er al  Co mmit t ee  o n Cha ra c te ri za t io n o f We tl a nd s f or  wet l an d e nh an ce men t a nd 
r es to ra t io n p ro je ct s , th e  p ro po s ed  e n ha nc eme nt  a n d re st o ra ti o n wi ll  impr o ve  wet l an d f un ct io n al 
p er fo rma nc e a nd  b en e fi t t he  f un c ti on a l pe rf o rman c e of  t h e su r ro un di n g la n ds ca pe  (Lewi s, J r. et  a l . 19 95 ) .
Non -n at i ve , i nv as iv e  p la n ts  ( re e d ca n ar yg ra s s, Hi ma la ya n  b la c kb er ry , a nd  ev er gr e en  b l ac kb er r y)  wi ll  b e
r emov ed  as  mu ch  a s p os si b le .  St or mwa te r ru n of f f ro m th e  c og e ne ra ti o n fa c il it y’ s  d et e nt io n p on d wil l be 
d ir ec te d  t o a  p or ti o n of  on e of  th e CMAs to  impr o ve  wat e r qu a li ty  a n d re s to re  h i st or i c dr ai n ag e p at te rn s .
Sto rmwa t er  f r om t he  de te n ti on  p o nd  t o  s er ve  La y- Down Ar e as  1 , 2 , an d  3  wi ll  b e d ir ec t ed  t o e xi st i ng  p on d s
a nd  wet l an ds  lo ca te d  wes t  o f th e  CMAs , al so  co nt r ib ut in g  t o t he  r es t or at i on  o f h is to r ic  d ra i na ge  pa tt er n s.  A
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mos ai c o f we t la nd  h a bi ta t s wi th  di ve r se  s pe c ie s c ompo si t io n a nd  s tr u ct ur e  wil l b e es t ab li sh e d in  th e CMAs.
Hab it at  fe at u re s su c h as  do wn ed  lo gs  an d wi l dl if e  b ru sh  sh el t er s wi l l be  pl ac ed  in  v a ri ou s l oc at i on s to 
p ro vi de  ad di t io na l c ov er  an d fo r ag e f or  wil d li fe .

5.3.2 Site Selection

Off -Sit e  Are a s

A s ur ve y  o f t he  Ter r el l Cre ek  b a si n was  c on d uc te d  t o se a rc h f or  o ff - si te  pr op er t ie s t ha t ma y  b e s ui ta bl e  f or 
u se  i n c ompe n sa to ry  mi ti g at io n.  Fiv e  v ac an t  l an d  p ro pe r ti es  eq ua l t o or  gr ea te r  t ha n  2 0 ac r es  i n  s iz e a nd 
s it ua te d  wit h in  t he  Te rr e ll  Cre e k wa t er sh ed  we re  fo r sa l e in  20 02  ( Fig ur e  4 ).  Non e o f th es e  p ro p er ti es  we re 
d ee me d t o ha v e hi gh  po te n ti al  t o  c omp en sa te  fo r t he  p ro p os ed  we tl an d  i mp a ct s.  A c omb in at io n  o f t wo  o r
mor e of  th es e  p ro pe r ti es  us ed  f o r co mpe ns at o ry  mi ti ga ti o n wo u ld  n ot  sa ti s fa ct or i ly  c o mp en sa t e th e 
p ro po se d  i mp a ct s ei t he r.  Eve n i n co mbi na ti o n, t h e to ta l  a re a  i n th e se  o f f- si te  pa rc e ls  t ha t  c ou l d be  u s ed  f o r
c ompe ns a to ry  mi ti ga t io n i s mu ch  lo we r  t ha n t he  t o ta l ar e a to  be  u se d  i n t he  CMAs .  Mo re ov er , t he  lo gi st i cs 
r eq ui re d  f or  re ha bi l it at i ng  a nd  ma in t ai ni ng  on e o r mo re  of f- s it e mi t ig at i on  a re a s wo u ld  b e p ro bl e ma ti c.  A
b ri ef  d e sc ri p ti on  o f  t he s e fi ve  pr op e rt ie s a nd  t h ei r po t en ti a l to  p r ov id e  a re a f or  c o mp en sa t or y mit ig at i on  i s 
p ro vi de d  b el o w: 

1. The  p ro p er ty  cl os es t  t o t he  p ro j ec t s it e is  lo ca t ed  o n Bro wn  Ro ad , l es s t ha n 0.5  mil e  e as t o f th e 
r ef in er y .  Th is  p ar c el  i s  3 9.1 a cr es  in  s iz e  a nd  is  b ei n g so l d by  Re /Max  In c., Wha tc o m Co un t y.  Thi s
p ro pe rt y  s up p or ts  ma tu re , s ec on d -g ro wth  f or e st  o v er  t he  we st e rn  h al f  a nd  re gu la r ly  ma in ta in e d
mea do w ( ab an d on ed  p a st ur e ) ov er  th e e as te rn  ha lf .  Th e Nat io n al  Wet l an d I nv en to r y (NWI)  s ho ws
wet la nd s  e xt e nd in g a cr os s  t he  e n ti re  pr op er t y.  App ro xi mat el y  o ne -h a lf  t h e pr op e rt y c on ta in s  a 
PFOA we t la nd  co mmun i ty  a n d th e r emai n in g ha l f co n ta in s PEMA a nd  PEMC wet l an d
c ommu ni t ie s.  A wet l an d d el in ea t io n c on du ct e d in  19 92  ( Peg as u s Ea rt h  Sen s in g Co r po ra t io n 19 9 2) 
f ou nd  t h at  mo st  o f t he  s i te  c on s is ts  of  u pl a nd .  Ho we ve r , th e  s tu dy  fo un d  1 1 we t la nd s  t ot al i ng  9 .3
a cr es  i n  c umu la ti ve  si ze .  We tl a nd s wer e fo u nd  i n  b ot h t he  f o re st  a n d th e  mea do w.  Si nc e th e 
p ro pe rt y  i s f ar  f ro m a  r e li ab le  so ur c e of  wa te r, cr ea ti n g we t la nd s o n si t e wo ul d  l ik e ly  b e d if fi c ul t
wit ho ut  a la r ge  a mo u nt  o f  g ra di n g.  The  p ro p er ty  is  r ep o rt ed l y si tu a te d o n a dr a in ag e  d iv id e  a nd  so 
o nl y pa r t of  th e pr o pe rt y  l ie s wit hi n  t he  Te rr el l  Cre ek  ba si n .  Thu s , th e  p ot en t ia l f or  t hi s  p ro p er ty  t o 
b e us ed  as  c o mp en sa t or y mit ig at i on  i s  l ow t o  mod e ra te .

2. Ano th er  va ca n t- la nd  pr op e rt y lo c at ed  wi th in  th e Ter re ll  Cr ee k  b as in  is  l o ca te d j us t s ou th  o f 
Ald er gr o ve  Ro ad , a f ew h u nd re d f ee t wes t of  No rt h  Sta r Roa d.  Thi s p ar ce l  i s 21 .5 ac r es  i n s iz e a nd 
i s cu rr e nt ly  fo r sa l e.  Wet la nd s  a pp e ar  t o b e pr e se nt  o n  s it e .  The  NWI map  s ho ws th i s pr op e rt y t o
c on ta in  ap pr o xi ma te l y 7.5  a cr es  of  PEMA wet l an ds .  Re vi e w of  ae ri al  ph ot o gr ap hs  an d r oa ds id e 
o bs er va t io ns  in di ca t ed  t h at  a  l a rg e p or ti on  of  t h e si te  is  me ad ow t h at  i s  l ik el y  mowe d fo r h ay .  Th e
mai nt ai n ed  me ad ow i s  o ve r  1 5 ac r es  i n  s iz e a nd  ma y ex te n d ac r os s mu c h of  th e PEMA we t la nd  a s 
i nd ic at e d by  th e NWI  map .  Ma tu r e de c id uo us , b ro a d- le av e d fo r es t ex t en ds  ea st  f r om t h e so ur c e of 
Ter re ll  Cr ee k  a cr os s  muc h  o f th e  p ro p er ty .  A su b st an ti a l po r ti on  o f  t he  on -s it e  f or e st  a pp e ar s t o be 
wet la nd .  Th i s po rt i on  o f  wet la n d is  li ke ly  pe rf o rmin g wet la n d fu nc t io ns  at  a  r e la ti v el y hi g h le v el 
a nd  c ou l d no t  b e gr e at ly  impr ov e d.  The  p ro p er ty  ap pe ar s  t o h av e mo d er at e  p ot en t ia l f or  wet l an d
e nh an ce men t a nd /o r c re at i on  i n t he  me ad ow a r ea s.
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3. Thi s va c an t- l an d pr o pe rt y  i s lo c at ed  no rt h o f Gr a nd vi ew Ro ad  an d ea s t of  Ki ck er v il le  Ro ad .  Th e
p ro pe rt y  i s 2 0 ac re s  i n s iz e an d  l ie s  j us t n or th  of  Ter r el l Cre ek .  Th e p ro pe rt y  i s s it ua te d  a t t he  e nd 
o f a gr a ve l r oa d an d  i s r el at iv e ly  s e cl ud ed .  Ac c or di ng  to  t h e NWI map , n o we tl a nd s o cc ur  i n  o r
n ea r th i s pr o pe rt y.  Dec i du ou s, br oa d -l ea ve d  f or e st  c ov e rs  mu ch  o f t he  s i te .  A ut il i ty  c or r id or  th at 
i s ov er  10 0 f ee t wi d e ru n s ac ro s s th e  mid dl e  o f t he  p ro p er ty .  Tr ee s  a nd  sh ru bs  wi th i n th e c or ri d or 
a pp ea r t o ha v e be en  cl ea r ed  a nd  me ad o w ve ge t at io n  t ha t r ep la c ed  t he  tr ee s  a nd  s h ru bs  ap pe ar  to  b e 
wel l ma i nt ai n ed .  Th e no r th er n p or ti o n of  t h e si t e ap pe a rs  t o  b e op e n fo r es t wi t h ab u nd an t b ru sh  an d
s ome gr a ve l r oa ds .  A tr i bu ta ry  of  Te rr el l Cre ek  ru ns  t h ro ug h  mat ur e  f or e st  l oc a te d a lo ng  t h e
s ou th er n  e dg e  o f th e  p ro p er ty .  Th e t ri bu ta r y jo i ns  Ter r el l Cre ek  a p pr ox i ma te ly  20 0 f ee t we s t of  th e
p ro pe rt y  b ou n da ry .  Th is  pa rc el  is  a l mo st  e n ti re l y su rr o un de d  b y fo r es t a nd  mai n ta in e d me ad o ws .
The  p ot e nt ia l  t o en h an ce  or  c re a te  we tl an ds  in  t h is  p ro p er ty  ap pe ar s  l ow.

4. The  f ou r th  v a ca nt -l a nd  p r op er ty  fo r s al e th a t is  lo ca te d  wit h in  t he  Te rr e ll  Cre e k ba s in  i s l oc at e d on 
t he  c or n er  o f  Bla in e  Roa d  a nd  Ar ni e Roa d.  The  NWI ma p s ho ws  th at  we tl an d s co ve r  wel l  o ve r
o ne -h al f  t he  pr op er t y.  PEMA/ PSSA we t la nd  c o mmun i ti es  a r e sh o wn  t o b e lo c at ed  i n  t he  no rt he r n
a nd  s ou t he as t er n po r ti on s  o f th e  s it e .  A PFOA c o mmun it y  i s s it ua te d  i n t he  n or t he as t er n pa r t of  th e
p ar ce l.  Thi s  p ro pe r ty  i s  p ar ti a ll y c le ar ed , b ut  co nt ai n s ma t ur e de c id uo u s, b ro a d- le a ve d fo r es t a cr os s
muc h of  th e s ou th er n  p or t io n of  th e s it e an d  i n t he  PFOA wet l an d co mmu ni t y in  t h e no r th ea st e rn 
p or ti on  of  t h e si te .  Ov e rg ro wn  me ad o w ex is t s in  th e no r th we s te rn  a n d ce n tr al  p o rt io n s of  t h e si t e.
A f ew t r ee s a nd  s hr u bs  a r e sc at t er ed  ac ro ss  th e mea do w a re as .  Th e s it e h as  f ai r ly  l e ve l to p og ra p hy 
wit h no  wa te r  f ea tu r es .  Th is  4 0 -a cr e  p ro pe r ty  l i es  j us t  e as t  o f a r es id e nt ia l d ev el o pmen t.  Pro p er ti es 
t o th e n or th  ea st , a nd  s o ut h re mai n u nd ev el o pe d o r ar e u nd er  ag ri cu l tu ra l  p ro du c ti on .  Th e p ot en t ia l
t o en ha n ce  o r  c re at e  wet l an ds  i n  t hi s  p ro pe r ty  a p pe ar s mod er a te .

5. Thi s 21 - ac re  pr op er t y is  lo ca te d  o ff  of  Hol i da y Roa d, j u st  s o ut h of  Bi rc h  Bay  –  Ly nd e n Ro ad .  Th e 
NWI  map  sh ows  t ha t a  PEMC wet la n d co mmu ni ty  co ve r s ap pr o xi ma t el y on e  h al f  t he  p r op er t y.
Thi s we t la nd  ar ea  e x te nd s  a cr os s  muc h  o f th e  n or t he rn  a n d ea s te rn  p o rt io n s of  t h e pa r ce l wh e re 
v er y fe w t re e s an d s hr ub s  a re  p r es en t .  Lar g e ar e as  i n t he  we st er n a nd  s o ut he rn  pa rt s  o f th e  p ro p er ty 
s up po rt  sh ru b -d omin a te d h ab it at s  a nd  se mi -ma tu re  to  mat u re  d e ci du ou s , br o ad -l ea v ed  f o re st .  Th e
s it e ha s  f ai r ly  l ev e l to p og ra ph y  wit h  n o wa t er  f e at ur es .  Th e  p ar ce l  i s s it ua te d  v er y  j us t e as t a nd 
s ou th  o f  mod e ra te  d e ns it y  c omme r ci al  an d re s id en t ia l de v el op men t. Pr op er t ie s to  th e s ou th  a n d ea s t
r emai n u nd ev e lo pe d o r ar e  u nd er  ag ri c ul tu ra l  p ro d uc ti on .  Th e  p ot en t ia l t o en ha n ce  o r  c re at e 
wet la nd s  i n t hi s pr o pe rt y  a pp ea r s mo d er at e.

On- Si te  Ar ea s 

I n 20 01 , URS as se ss e d ov e r 1,00 0  a cr e s (>40 0  h ec t ar es ) o f mo s tl y ag r ic ul t ur al  l a nd  n o rt h of  Gr an d vi ew
Roa d on  th e BP Ch er r y Po i nt  p ro p er ty  fo r it s  p ot e nt ia l t o be  us ed  a s  c omp en sa to r y mi t ig at io n  ( URS 2 00 1; 
s ee  App e nd ix  E) .  An  o n- s it e in v es ti g at io n a nd  r e mo te  r e so ur c e in fo r ma ti o n an al y si s wer e co n du ct e d to 
d et er mi n e th e  p re se n ce , e xt en t, an d c ha ra ct e r of  we tl an d s an d  u pl an d s in  th e su r ve y a re a.  Veg et a ti on 
c ommu ni t ie s wer e ma p pe d a nd  c ha r ac te r iz ed  a c co rd i ng  t o d omin a nt  a nd  su bd o mi na nt  pl an t  s pe ci e s.
Wet la nd  pl an t  c ommu n it ie s  wer e c la ss i fi ed  a c co rd i ng  t o t he  Cla ss if i ca ti o n of  We tl an d s an d Dee pwa te r
Hab it at s  o f t he  Uni t ed  S t at es  (Cowar d in  e t  a l. 1 9 79 ).  Sur fa c e so i l la ye r s an d  h yd ro l og ic  re gi me s  o f e ac h
c ommu ni t y ty p e we re  de sc r ib ed .  Pe rf o rman ce  of  we tl an d f un ct i on s wa s  a ss e ss ed  u s in g t he  Met ho d f or 
Ass es si n g We t la nd  Fu nc ti o ns  (Eco lo g y 19 9 9)  a s a  g ui d e.
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The  t wo  ma in  fa ct or s  a ss e ss ed  t o  e va l ua te  mi ti ga t io n po t en ti a l we re  en vi r on me nt a l co n di ti on s  a nd  we tl an d 
f un ct io n al  p e rf or ma n ce .  Ot he r f ac to r s co ns i de re d  i n as s es si n g mi ti g at io n  p ot en t ia l i nc lu de  si te  ac ce ss  an d
p ot en ti a l fo r  r e- es t ab li s hi ng  e c ol og i ca l co n ne ct i vi ty .

Mos t po r ti on s  o f th e  mit i ga ti on  po te n ti al  s u rv ey  ar ea  we re  c o ns id er e d to  ha ve  a t  l ea s t mo de r at e mit ig at i on 
p ot en ti a l.  The  p ot e nt ia l  f or  r e st or i ng  wet l an ds  ap pe ar e d lo w s in ce  vi rt u al ly  n o  a re a s th at  we re  hi st or i ca ll y 
d ra in ed  fo r a gr ic ul t ur e c ur re nt l y la c k we tl a nd  h y dr ol og i c re g ime.  The  p o te nt ia l  f or  cr ea ti n g we t la nd s a ls o
a pp ea re d  l ow si nc e f ew u p la nd  a r ea s t ha t la c k va l ua bl e h ab it a t su ch  as  ma tu re  f o re st  oc cu r o n si t e.  In 
c on tr as t , th e  p ot en t ia l f or  e nh a nc in g  wet la n ds  o n  s it e was  c o ns id er e d fa i rl y hi g h si n ce  d eg r ad ed  we tl an d s
wit h mo d er at e ly  g oo d  c on d it io ns  fo r g ro wi ng  na ti v e pl an t s ar e  wid es p re ad .  A fe w s it e s co ns i de re d  t o ha v e
e sp ec ia l ly  h i gh  p ot e nt ia l  f or  e n ha nc e me nt  we re  i d en ti fi e d.

The  CMAs  wer e  a mo ng  th e s it es  c o ns id e re d to  ha ve  ve ry  h i gh  p o te nt ia l  f or  en ha nc e me nt  fo r a n umbe r  o f
r ea so ns .  In  br ie f t he se  re as on s  i nc l ud e go o d gr o wi ng  c o nd it i on s, h i gh  p o te nt ia l  t o e nh an ce  ec ol o gi ca l
c on ne ct i vi ty  to  i nt a ct  n a tu ra l c ommu n it ie s l oc at e d ne ar b y, g o od  a cc e ss ib i li ty , a nd  h i gh  l ik e li ho o d th at 
e nv ir on men ta l  q ua li t y in  th e ar e a wi l l no t d eg ra d e su bs t an ti a ll y ov e r ti me.  Th e se  r e as on s a re  d i sc us se d  i n
mor e de t ai l i n th e n ex t s ec ti on .

5.3.3 Compensatory Mitigation Potential of the CMAs

The  l ar g e me a do w ar e as  e n co mp as s in g t he  CMAs  a re  re ad il y  a cc e ss ib le  to  l a bo re rs  an d h ea vy  ma ch in e ry 
f ro m ad j ac en t  r oa ds .  La b or er s a nd  h e av y ma c hi ne r y wi ll  ne ed  to  a cc e ss  t h e si te  du ri n g si te  pr ep a ra ti on ,
p la nt in g , an d  mai nt e na nc e  o pe ra t io ns .  Th e d it ch e s se pa r at in g  t he  r o ad s f ro m th e  s it e s ca n b e te mpo ra ri l y
b ri dg ed  to  p e rmit  a l l- te r ra in  v e hi cl e s (ATVs ) ca r ry in g mul ch  an d pl a nt s t o cr os s  t he m.

The  o pe n  mea d ows wi t hi n CMA2 wi l l fa c il it at e  c on s tr uc ti o n of  a cu lv e rt  a n d in le t  c ha n ne l ne c es sa r y to 
d ir ec t s to rmwat er  r u no ff  to  t hi s  a re a  f ro m t he  d e te nt io n  p on d  p ro po s ed  f o r th e p la nt  si te .  Di re c ti ng 
s to rmwa t er  r u no ff  t o  t hi s  a re a wil l r es to re  hi st o ri c dr a in ag e  p at te r ns  a n d pr ov i de  a d di ti on a l hy d ro lo gi c 
s to ra ge  an d wat er  q u al it y  t re at men t.  The  b r oa d s lo pe  wi th in  th e si t e wi l l al lo w f lo w t o be  di sp e rs ed  a c ro ss  a
wid e ar e a, i mpr ov in g  h yd r ol og ic  st or a ge  a nd  pe rf o rman ce  of  h y dr ol og i c fu n ct io ns .  Mo s t po rt i on s o f th e
d it ch es  wi th i n th e CMAs c ou ld  b e  f il l ed  t o r ed uc e  t he  s i te s’  ov er al l  d ra i na ge  r a te s, th er eb y  i nc r ea si ng 
h yd ro lo g ic  s t or ag e.  The  fo re st  an d s hr ub  h a bi ta t s th at  wi ll  de ve lo p  i n t he  CMAs  wil l  f ur th e r imp ro ve 
h yd ro lo g ic  s t or ag e t hr ou g h in cr e as ed  ev ap ot r an sp i ra ti on  an d i nt er ce p ti on  of  p re c ip it a ti on .

Bot h CMAs an d  t he  me ad ow ar ea s a dj ac e nt  a re  co ns i de re d t o ha v e hi gh  po te n ti al  f o r es t ab li sh i ng  a  we tl an d 
c ompl ex  in cl u di ng  f o re st  an d sh r ub -d o mi na te d  h ab i ta ts  ( URS 2 0 00 a) .  So il s  a nd  h y dr ol o gi c co n di ti o ns 
p re se nt  on  s i te  a pp e ar  c a pa bl e o f su p po rt in g  mod e ra te  t o  r ap i d gr owt h of  tr ee s a nd  s h ru bs , t hu s f ac il it a ti ng 
t he  r e- e st ab l is hmen t  o f f or es t a nd  s c ru b- sh r ub  h a bi ta t.  Add i ti on al l y, e s ta bl is h in g f or es te d  a nd  sc ru b- s hr ub 
h ab it at  ma y e nc ou ra g e na t ur al  c o lo ni z at io n b y na t iv e tr e es  a n d sh ru b s in  me ad ow ar ea s  a dj ac e nt  t o  t he 
CMAs.

Gro wi ng  co nd i ti on s a t th e  CMAs a re  a d eq ua te  fo r e st ab li s hi ng  a va ri e ty  o f  n at iv e  p la n t co mmu ni ti e s de sp i te 
s ome in h er en t  p ro bl e ms .  Al th ou g h mo s t of  t h e so i ls  a re  sa tu r at ed  o r  i nu n da te d l on g e no ug h t o be c ome
d eo xy ge n at ed  in  t he  up pe r  s oi l h or iz o n du ri n g th e  e ar ly  pa rt  of  t he  gr owi ng  s ea s on , v ir tu al l y al l  a re as 
b ec ome f ai rl y  d ry  a n d th e  s oi ls  we ll  ox yg en a te d a s th e s ea so n  p ro gr e ss es .  Th e r un of f  i nt ro d uc ed  to  CMA2 
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wil l co n si de r ab ly  i n cr ea s e in un d at io n  d ur at i on , b ut  e ve n  t he  we tt es t  a re a s he re  wi ll  co nt in u e to  be co me 
f ai rl y d ry  d u ri ng  t h e la t te r pa r t of  th e gr o wi ng  se as on .

Alt ho ug h  t he s e ar ea s  h av e  b ee n d eg ra d ed  b y p as t a gr ic ul t ur al  pr ac ti c es , t he  CMAs  h av e  n ot  b e en  c u lt iv at e d
a nd  t he  di tc h es  o n s it e h av e no t  b ee n  mai nt a in ed  fo r at  le as t  1 0 ye a rs .  So il  s t ru ct u re , th e  a rr a ng emen t  o f s oi l
p ar ti cl e s, h a s li ke l y re d ev el op e d to  so me  d e gr ee  ov er  t h es e p as t fe w y ea r s, i mp r ov in g  s oi l d ra in a ge  a nd 
a er at io n .  Al th ou gh  mo st  of  t he  ar ea s  i n th e  CMAs  a re  c o ve re d  wit h n on -n a ti ve  g r as se s , na ti v e pl a nt s ca n  b e
r ea di ly  es ta b li sh ed  us in g  a pp ro p ri at e  t ec hn i qu es .

Res to ri n g or  en ha nc i ng  h a bi ta t t yp es  th at  h a ve  b e en  e li min at e d or  d e gr ad e d by  p a st  a g ri cu lt u ra l p ra ct ic e s
may  g re a tl y b ol st er  lo ca l  e co lo g ic al  vi go r.  Re- e st ab li s hi ng  we tl an d  h ab i ta ts  wi th  ma tu re , n at iv e  v eg et a ti on 
wil l co n tr ib u te  t o t he  r e -e st ab l is hme nt  o f a  k ey  co mp on e nt  o f  t he  l a nd sc a pe ’s  e c ol og i ca l in t eg ri t y.

The re  i s  h ig h  p ot en t ia l f or  i nc r ea si n g co nn e ct iv i ty  b et wee n t he  CMAs  a nd  ec ol og i ca ll y  i mp or t an t a re as 
l oc at ed  ne ar b y.  En h an ce men t of  CMA1  wi ll  c r ea te  a fo re s te d c or ri do r  b et wee n th e  Ter r el l Cr e ek  r i pa ri an 
f or es t a nd  t h e ma tu r e up l an d fo r es t l oc at ed  at op  th e hi l l ju s t no rt h  o f Gra nd vi e w Ro a d.  Su c h a c on ne ct i on 
wil l imp ro ve  ec ol og i ca l c on ne ct i vi ty  be twee n  t he  Te rr el l  Cre e k ri pa r ia n f or es t a nd  t h e la rg e  f or e st ed  a r ea s
s ou th  o f  Gra n dv ie w Roa d.  The se  fo re s te d ar e as  s o ut h of  Gr an d vi ew Ro ad  e x te nd  s o ut h t o th e Lak e Ter re ll 
Wil dl if e  Are a , a 1,5 00 -a c re  r es e rv e man ag ed  by  t h e Wa sh i ng to n  Dep ar t me nt  of  Fis h  a nd  Wi ld li f e
( WDFW).  The s e in ta c t fo r es ts  c u rr en t ly  s up p or t man y na t iv e p la nt  s p ec ie s  a nd  p r ov id e  h ab it a t fo r  a  v ar i et y
o f wi ld l if e i nc lu di n g la r ge  mammal s s uc h as  bl ac k ta il  d e er  a n d co yo t es .  Co nn ec t in g t he se  f o re st e d ar ea s  i s
a ls o co n si de r ed   de s ir ab l e fo r h er on , whi ch  ha ve  be en  o b se rv e d pr ef e re nt i al ly  f l yi ng  al on g t re e l in es  t o  r ea c h
f or ag in g  a re a s.

Enh an ce men t o f CMA2  wi ll  br oa de n  t he  co nn ec t io n e st ab li s he d b y en ha n ce me n t of  CMA1  t o  i nc lu d e th e 
a re a so u th  o f  Ter re l l Cr e ek  a nd  we st  of  Bla i ne  Ro ad .  CMA2  wi ll  e xt e nd  we st  t o t he  e a st  e dg e  o f t he 
e xi st in g  mit i ga ti on  si te  in it ia t ed  i n  2 00 0, co nn e ct in g t hi s a re a wi t h th e  h ab it a t ne t wo rk  t o  b e e nh an ce d  b y
t he  p ro p os ed  co mp en s at or y  mit ig a ti on .  En ha n ce me n t of  b o th  CMA1  a nd  CMA2  wi ll  f a ci li t at e wi l dl if e 
mig ra ti o n an d  d is pe r sa l i n th e Ter re l l Cr ee k  wat e rs he d.  Mig r at io n a nd  d i sp er sa l  h ab i ta t is  es pe c ia ll y
i mp or ta n t to  ar ea s l ik e t hi s po r ti on  of  Wha t co m Cou nt y t ha t r et ai n f or es t ed  a re a s he a vi ly  f r ag me n te d by 
d ev el op men t.  Cre at i on  o f  t hi s c or ri d or  wil l  a ls o  p ro vi d e gr e at er  o p po rt u ni ti es  fo r n at iv e p la nt s  t o ex c ha ng e 
p ol le n a nd  s p re ad  s e ed  t o  a nd  f r om i n ta ct  f o re st  an d we t la nd  ha bi ta t s.

I f no  e n ha nc e me nt  o c cu rs  in  t he  CMAs , p io ne e ri ng  sp ec ie s  s uc h  a s re d  a ld e r, h ar d ha ck  (S pi ra ea  do ug l as ii ) ,
Himal ay a n bl a ck be rr y , an d  e ve rg r ee n b la ck be r ry  wi ll  e ve n tu al l y co lo n iz e l ar ge  p o rt io n s of  t h e se a so na ll y 
s at ur at e d we t la nd s a nd  u p la nd  me ad ows .  The  se as o na ll y i nu nd a te d po r ti on s  o f th e  wet l an ds  ma y co n ti nu e
t o be  d o mi na t ed  b y r ee d c an ar yg r as s a nd  t he  fe w o th er  h e rb ac e ou s sp e ci es  pr es en t  f or  a lo ng  ti me .  Na ti v e
f or es t a nd  s h ru b- la n d co mmu ni ti e s ma y  e ve nt u al ly  do mi na t e th e se  a re a s, b u t no t u nt il  ma ny  d e ca de s 
p er ha ps  ce nt u ri es  h a ve  p a ss ed .  In st e ad , su c ce ss i on al  p r oc es s es  c an  be  a r ti fi ci a ll y a cc el er a te d t o pr od u ce 
f or es ts  an d s hr ub -l a nd s wit h a v ar ie t y of  n a ti ve  ve ge ta t io n i n mu ch  le ss  ti me  i f  a pp r op ri at e  t ec h ni qu es  ar e
a pp li ed .
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5.4 ECOLOGICAL ASSESSMENT OF MITIGATION SITE

The  Rev is ed  Co ge n er at io n  Pro j ec t Co mpe ns a to ry  Mi ti ga t io n Ar e as  We tl an d Del in e at io n Rep or t  (URS
2 00 3a ) d et ai l s ex is t in g c on di ti o ns  wi th in  t h e CMAs in cl u di ng  pl an t c ommu n it ie s, so il s , hy dr o lo gi c  r eg ime ,
wet la nd  fu nc t io ns , b uf fe r s, a nd  la nd  us e.  Muc h o f th e i nf or mat io n f ro m t hi s re p or t i s su mma ri ze d  i n th i s
s ec ti on .

5.4.1 Plant Communities

The  CMAs  a nd  su rr ou n di ng  la nd s a re  p r ed omin a nt ly  co mp os e d of  gr as sy  ar ea s  t ha t wer e o nc e cu l ti va t ed  f or 
h ay .  Th es e a re as  h a ve  a l l be en  de gr a de d by  hi st o ri c ag r ic ul t ur al  p r ac ti c es  i nc l ud in g  p lo wi n g, p l an ti ng  wi th 
n on -n at i ve  g r as se s, an d d it ch in g .  Ho we ve r, we tl a nd  c on d it io n s pe rs i st  a c ro ss  mo st  o f  t he  a r ea .  Of  t he  50 .3 
a cr es  c o mp ri s ed  b y CMA1, 38 .4  a c re s ( 76 .2 %)  we re  de te rmi ne d t o be  j u ri sd i ct io na l  wet l an d (s e e Fi g ur e
5 A) .  Of  t he  59 .8  a c re s c ompr is e d by  CMA2 , 4 1.3 a cr es  ( 6 9.2%)  wer e d et er min ed  t o  b e j ur is di c ti on a l
wet la nd  (s ee  Fi gu re  5B).

Mos t of  th e l an ds  wi th in  th e CMAs ar e  PEM we tl an d s do mi n at ed  by  n on - na ti v e pa st u re  g r as se s.
App ro xi mat el y  6 9.8% of  t h e we tl a nd s f ou nd  i n  t he  CMAs  a r e PEM c ommu n it ie s  t ha t a re  s e as on al l y
s at ur at e d, b u t no t i nu nd a te d (PEMA).  Mos t PEMA wet la nd  ar ea s  a re  d o mi na t ed  b y c ol on i al  b en t gr as s , bu t
c on ta in  so me  ar ea s wit h d omin an t  a mo u nt s of  so ft  ru sh  a n d/ or  re ed  c a na ry g ra ss .  Th e d is tr ib u ti on  of  e ac h 
s pe ci es  is  v e ry  p at c hy , a nd  s ome  p at c he s in  mo st  ar ea s a re  f a ir ly  s mal l ( 10 0 to  1,00 0  f t2 ) .  PEMA
c ommu ni t ie s c on ta in  a fe w s ub do min an t  s pe ci e s in c lu di ng  fi el d  h or se t ai l, sl ou gh  se dg e  ( Car ex  o b nu pt a ) ,
t al l fe s cu e ( Fes tu ca  ar un d in ac ea ) , an d o th er  he rb ac e ou s s pe ci es  we ll  ad ap te d  t o moi st , o pe n c on di ti o ns .

Nea rl y a ll  o f  t he  r e ma in i ng  3 0.2 % of  on -s it e  wet l an ds  a r e co mpr is ed  by  PEM co mmu ni ti e s th at  ar e
s ea so na l ly  f l oo de d ( PEMC) .  Mos t  PEMC wet la n ds  a r e do mi n at ed  by  r ee d  c an a ry gr as s , so f t ru sh , a nd / or 
c re ep in g  b en t gr as s.  Spe c ie s di s tr ib u ti on  i n  t he s e co mmu ni ti e s is  a l so  p a tc hy .  PEMC co mmun i ti es  al so 
c on ta in  cr ee p in g bu t te rc u p (Ran un cu l us  r e pe ns ) , fi el d  h or s et ai l, me ad o w fo xt a il , a nd  s lo u gh  s e dg e.

A p at ch y  mix  of  i mma tu re  tr ee s, sh ru b s, a nd  he rb a ce ou s s pe ci e s ar e f ou nd  li ni ng  th e s ev er al  di tc h es  t ha t 
t ra ve rs e  t he  CMAs .  Th e v as t ma j or it y  o f di t ch es  we re  e x ca va t ed  i n wet la n d ar ea s  a nd  th us  a r e co n si de re d 
p or ti on s  o f t ho se  we tl an d s. Pla n t sp e ci es  mo st  c o mmon ly  fo un d  a lo ng  th es e  d it ch e s in c lu de  b l ac k
c ot to nwo od , h ar dh ac k , Hi mal ay an  bl ac k be rr y, ev er g re en  b l ac kb e rr y, c l us te r ed  wil d  r os e  ( Ros a pi s oc ar p a) ,
a nd  r ed  al de r .  Typ i ca ll y , th es e  t re e s an d s hr ub s  a re  r o ot ed  ad ja ce n t to  th e di t ch  wh er ea s r ee d c an ar yg r as s
a nd /o r a  f ew ot he r h yd ro p hy ti c h er ba c eo us  s p ec ie s  a re  r o ot ed  wi th in  th e d it ch .  Al th o ug h th e se  d i tc he s a re 
n ot  mai n ta in e d an d a re  o v er gr own  wit h  v eg et a ti on , mos t d it ch e s co nt i nu e t o fa ci l it at e  d ra in a ge  f r om t he 
CMAs.

Upl an d a re as  ar e in t er sp e rs ed  wi th in  th e we t la nd s  p re se n t on  si te .  Up la n d ar ea s  c omp ri se  1 2 .0  a c re s
( 23 .8 %)  of  CMA1  a nd  18 .4  ac re s ( 30 .8 %) of  CMA2 .  Mo st  o f  t hi s  u pl an d  a re a  i s me a do w t ha t is  di ff i cu lt  t o 
d is ti ng u is h f ro m ad j ac en t  wet la n d me a do w ar e as .  Vi rt ua l ly  a l l up la n ds  p r es en t i n th e  CMAs a re  s l ig ht ly 
e le va te d  a bo v e th e wet la n ds  t ha t  s ur r ou nd  t h em o r  a re  s i tu at e d on  we ll -d r ai ne d s lo pe s .  Howe ve r, mo st 
u pl an ds  in  t h e CMAs  ty pi c al ly  r e ta in  sa tu ra t io n n ea r th e  s oi l  s ur fa c e fo r  l on g p er io d s du ri n g th e  wet  s e as on .
Upl an d mea do w a re as  ar e d omin at e d by  no n- na t iv e p as tu re  gr as s es , ty p ic al l y co lo n ia l b en tg ra s s an d 
c ommo n v el ve t gr as s.  Some  u pl an d  mea d ow a re a s ha v e su bs t an ti a l amou n ts  o f  o th er  pa st u re  g ra s se s
i nc lu di n g qu a ck gr as s  ( Ely tr ig i a re p en s) , ta ll  fe sc u e, r ee d  c an a ry gr as s , an d  s we et  ve rn a l gr as s .  In  a dd it i on ,
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s ma ll  p a tc he s  o f Hi mal ay a n bl ac k be rr y  a nd  e v er gr e en  b la c kb er r y, t wo  no n- n at iv e, in va s iv e sh r ub s, ar e
f ou nd  i n  b ot h  mea do w a nd  fo re st e d po r ti on s o f th e  u pl an d  a re a s.

5.4.2 Soils

Two  o f t he  t h re e so i l se r ie s th a t pr e do mi na t e in  th e CMAs ar e  c on si d er ed  hy dr ic  si nc e  t he y t yp ic a ll y su s ta in 
s at ur at i on  a t  o r ne a r th e  s oi l s ur fa c e th ro u gh ou t  e xt en d ed  p e ri od s o f th e  g ro wi n g se a so n.  All  t h re e so i l ty p es 
a re  mod e ra te l y fe rt i le  a n d sl ig h tl y a ci di c i n th e  s ur fa c e la y er  ( Go l di n 1 99 2) .  A mo r e de ta i le d d es cr ip t io n o f
t he  s oi l  t yp e s is  i n  t he  we tl an d  d el i ne at io n  r ep o rt  f or  th e CMAs (URS 20 0 3a ).

As me nt i on ed  in  Sec t io n 2 .3 , mo s t of  th e so i l in  th is  p o rt io n  o f Wh a tc om Co un ty  wa s f or me d i n Be l li ng ha m
Dri ft  a n d is  un de rl a in  b y  c la y t il l ( Go ld in  19 92 ) .  Bel l in gh a m Dr if t  i s t he  s ur f ac e s tr at ig r ap hi c  l ay er 
u nd er ly i ng  a  la rg e a re a e nc ompa s si ng  th e pr o po se d  c on st r uc ti o n si te  an d CMAs.  Thi s l ay er  i s  7 0 t o 80  f e et 
t hi ck  a n d is  co ns id e re d t o be  a n  a qu i ta rd , a ll owi ng  r el a ti ve l y li tt l e wa t er  t o p er co l at e to  Te rr e ll  Cre e k or  to 
t he  a qu i fe r l oc at ed  be lo w t he  Be ll in g ha m Dr i ft .  A pr of i le  d r awin g s ho wi n g th e s tr at i gr ap hi c  l ay e rs  i n t he 
a re a is  in  Fi gu re  3 .3- 5 o f BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  – Ap pl i ca ti o n fo r S it e Cer ti fi c at io n  (Gol de r 
Ass oc ia t es  2 0 03 d) .  Th is  dr awin g  i s p re se nt e d in  Ap pe nd i x A.

5.4.3 Hydrology

A v er y h ig h p ro po rt i on  o f  p re ci p it at i on  f al l in g a cr os s t hi s a re a is  st or e d in  t h e so i l an d s ur fa c e de pr e ss io n s
o r be co mes  r u no ff  t h at  e n te rs  Te rr el l  Cre ek  as  s u rf ac e wat er  du ri ng  th e wet  s ea s on  a n d th e e ar ly  pa rt  o f  t he 
d ry  s ea s on .  As  a  r e su lt , t he  ma in  s o ur ce  o f  wat e r fo r Ter re l l Cr ee k  i s s ur fa ce  wa te r  r un of f  f ro m t he  2 0 .8 
s qu ar e mil e d ra in ag e  a re a , in cl u di ng  ru no ff  fr om La ke  Te rr el l .  Alt h ou gh  me an  a n nu al  fl ow i n  t he  lo we r
p or ti on  of  Te rr el l Cre ek  (wes t o f th e  J ac ks o n Ro a d cr os s in g)  is  e st i ma te d  t o be  20  t o  3 0 cf s  ( We n ge r pe r s.
c omm. 2 0 02 ), th e cr e ek  h a s be en  kn own  t o dr y  u p c ompl et e ly  mo st  s ummer s ( St at e o f Wa s hi ng to n 
Dep ar tme nt  o f  Wat er  Re so u rc es  1 9 60 ).

The  c la y  t il l  a nd  l o w re l ie f fo u nd  t h ro ug ho u t th e  a re a g re at l y de cr e as es  ve rt ic a l an d  l at er a l dr a in ag e,
f os te ri n g wi d es pr ea d  n ea r -s ur fa c e sa t ur at io n  a nd / or  s ha l lo w i nu nd at i on  d u ri ng  t h e we t  s ea so n .  Th e su rf a ce 
s oi l la y er s i n mo st  ar ea s  o n si t e ar e  s at ur a te d a t or  n e ar  t h e su rf a ce  d u ri ng  mo st  o f  t he  we t se a so n.  As sh o wn 
i n Fi gu r es  5 A a nd  5 B, la r ge  p or t io ns  of  t he  CMAs  su pp or t  s ha l lo w (t y pi ca l ly  1  t o  3  i n ch es  d e ep ) i nu nd at i on 
t ha t pe r si st s  t hr ou g h mo s t of  t h e we t  s ea so n .  Wa te r de p th s a nd  s oi l  moi s tu re  i n  t he  CMAs  s t ea di l y de cl i ne 
d ur in g t he  l a tt er  p a rt  o f  t he  we t se a so n an d  t he  ea rl y p ar t o f th e d ry  s e as on  v i a ev a po ra ti o n, t r an sp ir a ti on ,
a nd  i nf i lt ra t io n.  The  v a st  maj o ri ty  of  t he  si te s  r et ai n  l ow to  mod e ra te  mo is tu r e le v el s by  th e e nd  o f t he 
g ro wi ng  se as o n.  No  ar ea s  wit hi n  t he  CMAs  c o ns is t en tl y s up po r t su rf a ce  wa te r th r ou gh o ut  t he  ye ar .

Fig ur es  6A a n d 6B s h ow e x is ti ng  hy dr o lo gi c p at hwa ys  a nd  su rf a ce  f lo w r at e s wi th i n an d  d owng r ad ie n t of 
e ac h CMA.  Th e su rf a ce  wa te r pa t hway s  wit hi n  t he  CMAs  o c cu r i n di tc h es  a n d na tu r al  c h an ne ls  as  we ll  a s
i n br oa d  s wa l es  whe r e su r fa ce  wa te r may  b e d is pe r se d ac r os s s wa le s a s se mi- co nc e nt ra t ed  f lo w o r a cr os s
v er y br o ad  s wal es  a s  s he e t fl ow. Sub s ur fa ce  pa th way s we r e es t imat ed  as  o c cu rr in g  wit h in  t he  to ps o il  n ea r 
t he  s oi l  s ur f ac e;  t h is  t y pe  o f f lo w p at h is  te rme d in te r fl ow.  To  d e te rmi ne  l oc a ti on s  o f hy d ro lo g ic  p at h wa ys ,
d it ch es  an d s wa le s wer e wal ke d a nd  wa te r wa s  p ump ed  i nt o  o ne  impo rt a nt  d i tc h to  ob se r ve  i ts  fl ow.
Obs er va t io ns  of  t op o gr ap h y an d o bs er v at io ns  of  wa te r fl o w du r in g st o rm e v en ts  c o nt ri b ut ed  t o  i de n ti fy in g 
h yd ro lo g ic  p a th wa ys .  Va r io us  f l ow o b se rv at i on s wer e al s o co mpa re d t o ra i nf al l d at a c ol le ct e d by  th e BP
met eo ro l og ic a l st at i on .
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Est imat e s of  fl ow r a te s a t va ri o us  l o ca ti on s  wer e  mad e d ur in g  a  6 -mo nt h, 24 -h ou r  s to r m ev en t  t ha t  o cc ur r ed 
Dec embe r  1 3, 20 01 .  Th es e  e st ima te s wer e co n fi rme d by  c a lc ul a ti on s mad e u si ng  t h e So i l Co ns e rv at i on 
Ser vi ce  (SCS)  met ho d  t o p re di ct  ru no f f th at  wo ul d  o cc ur  on  s i te  d ur i ng  t h e 6- mo n th , 2 4- ho ur  st or m e ve nt .
The  SCS me th o d, o r t he  SCS Cu rv e -Numb er  Met h od , was  c re a te d b y th e US So i l Co ns e rv at i on  Ser v ic e a nd 
i s a co mmo nl y  u se d a pp ro a ch  f or  pr ed i ct in g r un of f  f ro m wat er s he ds  ( SCS 1 9 73 ).

CMA1 dr a in s n or th wa r d to  Te rr el l  Cre e k (s ee  Fi gu r e 6A).  The  hy dr ol o gi c i np ut  f o r th e  d it ch  is 
p re ci pi t at io n  t ha t f al ls  on  t he  la nd  imme di a te ly  wi th in  CMA1  an d th e  wes t -f ac in g  p or t io n of  th e h il l
i mmed ia t el y e as t of  CMA1 .  Th e h il ls l op e in  th e s ou th ea s te rn  po rt io n  o f t he  s it e  f ac e s no rt h we st  at 
a pp ro xi mat el y  3 .5 % g ra de .  Th e r es t o f th e s it e i s ne ar l y fl a t, b ut  sl op e s ge nt l y (<1 % gr ad e ) to  th e no r th .  A
b ro ad , s ha ll o w di tc h  c ar r ie s su r fa ce  wa te r n or th  ac ro ss  th e s it e.  The  d i tc h is  5 to  20  f ee t  wid e  a nd  1  to  1 .5
f ee t be l ow t h e el ev a ti on  of  l an d  i mme di at el y  s ur r ou nd in g  i t.

The  d it c h co n ta in s s lo wl y  f lo wi n g wa t er  d ur i ng  t h e we t s ea so n  a nd  s h al lo w s ta nd i ng  wa te r an d /o r n o
s ta nd in g  wat e r fr om Ju ne  th ro ug h  Oct o be r.  The  d i tc h ra p id ly  be co me s  a  we ll -d ef i ne d c ha nn el  af te r  i t ex i ts 
CMA1 to  th e n or th .  Th is  ch an ne l  l ea d s th ro u gh  t h e st ee p ly  s l op ed  r i pa ri a n fo re s t to  jo in  Te rr el l  Cre ek .

A s ma ll e r an d  muc h s ha ll o we r di t ch  i s  a ls o p re se n t in  CMA1 .  Th is  d i tc h e xt en ds  fr om th e we s t ed g e of  t h e
s it e to  th e mai n di t ch  i n  t he  n o rt hwe st er n p ar t o f th e s it e.  Thi s d it ch  is  s it u at ed  on  a  r e la ti v el y fl a t gr a de  a nd 
d oe s no t  a pp e ar  t o s up po r t an y f lo wi n g wa te r  e xc e pt  p er h ap s d ur in g v er y l ar ge  wi nt er  st or m e ve nt s .  The 
d it ch  i s  a pp r ox imat e ly  2 .5 fe et  wi de  an d 1 f ee t d ee p be l ow t h e el ev a ti on  of  t he  la nd  su rr ou n di ng  it .  A
p or ti on  of  t h is  d it c h ap p ea rs  t o  h av e  b ee n f il le d  a nd  i s  n ow on ly  a  he dg e ro w.

CMA2 dr a in s wes twar d  t o t he  e xt e ns iv e  wet la n d sy s te m of f -s it e , wh ic h  d ra i ns  t o Ter re l l Cr ee k  n ea r  t he 
c ro ss in g  a t J ac ks on  Ro ad  (s ee  Fi gu re  6B).  The  e a st er nmo st  3 5 0 fe et  of  CMA2  i s f ai rl y  f la t, bu t t he 
r emai ni n g po r ti on s i nc lu d in g th e  ‘ pa n ha nd le ’  s lo p e we st  at  a p pr ox ima te ly  2.25 % g ra de .  Th e p an ha n dl e is 
t he  u no f fi ci a l ti tl e  f or  th e no r th we s te rn  p o rt io n  o f CMA2 lo c at ed  we st  o f  t he  f i ng er  of  f or e st  t h at  e xt e nd s
n or th  f r om t h e la rg e  f or e st  s it u at ed  al on g t he  we st er n b ou nd a ry  o f CMA2’ s  mai n s ec ti o n.  Th e  p an h an dl e
g en er al l y sl o pe s we s t at  ap pr ox i ma te l y 2.5% gr ad e , bu t i t do e s co nt a in  s o me  a re a s as  st ee p a s 6%.  As  wi th 
CMA1, h i st or i c cu lt i va ti o n ha s s ub st a nt ia ll y  d is t ur be d t he  s i te , in c lu di n g th e c re at i on  o f d it ch e s th at 
c on ti nu e  t o f ac il it a te  s i te  d ra i na ge .  Mo st  of  t h e si te  is  s l op ed  s o  t ha t  s ub su r fa ce  mo is tu r e se e ps  t owa rd  t h e
d it ch  s y st em th at  l e ad s wes t ac r os s t he  s it e .

Two  d it c he s o f mo de r at e d ep th  c a rr y s ur fa ce  wa te r  n or th  an d wes t ac r os s CMA2.  The  d i tc h le a di ng  no rt h
a lo ng  t h e we s te rn  b o un da r y of  CMA2  i s  2  t o 3  f ee t  wid e ( bo tt o m wi dt h ) an d  2  t o 4  f ee t  b el ow th e e le va ti o n
o f la nd  imme d ia te ly  su rr o un di ng  it .  Th e no r th er n  p or ti o n of  th is  d i tc h i s ju st  wi th i n th e l ar ge  up la nd  fo re s t
c ommu ni t y.  The  d it c h le a di ng  we st  a c ro ss  t h e si t e is  2  to  3  fe et  wi de  ( b ot to m wid th )  a nd  1  to  2  fe et  d e ep .
Thi s di t ch  c r os se s t he  n o rt he rn  po rt i on  o f t he  f o re st  p a tc h l oc at ed  ju st  ou ts id e  o f CMA2.  The  c o nf lu en c e of 
t he  t wo  di tc h es  i s l oc at e d at  t h e we s te rn  e d ge  o f  t he  f o re st , a t th e  s ou t he as te r n co r ne r of  th e p an ha nd l e.
Bel ow t h e co n fl ue nc e , th e  d it ch  co nt i nu es  we st  a l on g th e  s ou t he rn  e d ge  o f  t he  CMA2  p a nh an dl e  a nd 
e xt en ds  of f s it e.

Onc e of f  s it e , th e d it ch  ru ns  t h ro ug h  t he  l a rg e f or es te d  a re a  wes t o f CMA2.  Fr o m th i s po in t  f lo ws sp li t s,
wit h so me le a di ng  n o rt h a s sh ee t  f lo w t hr ou g h a l ar ge  PEM we t la nd , t he n wes t to  Te rr e ll  Cre e k ju s t ea st  of 
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J ac ks on  Ro ad  an d th e  r ema in in g f lo w f ol lo wi n g th e  d it ch  to  t wo la rg e  p on d s th at  dr ai n  t o Te r re ll  Cr ee k
u nd er  J a ck so n  Roa d.

I t sh ou l d be  no te d t ha t a  s ma ll , b ut  su bs ta n ti al  amou nt  of  wa te r fr o m th e  wes t- f lo wi n g di tc h  c ur r en tl y l ea ds 
n or th  t o  b ec o me  d is p er se d  a cr os s  a  wi de  p or t io n o f th e CMA2 p an ha nd l e.  Some su r fa ce  wa te r t ra ve l s no rt h 
f ro m th i s di t ch  t hr o ug h t he  s ea s on al l y in un d at ed  we tl an d  a re a  l oc at e d no r th we st  of  t h e ex is t in g f or es t p at ch .
A p or ti o n of  th is  wa te r s ee ps  we st wa r d th ro u gh  t h e ad ja c en t u pl an d, wh ic h  i s sl o pe d t o th e wes t a nd 
t ra ns mi t s gr o un dwat e r at  mo de ra t e ra t es  t hr o ug h a  s ub su r fa ce  so il  l a ye r.  Nea r t he  s o ut he rn  po rt i on  o f t hi s
s ea so na l ly  i n un da te d  a re a  i s an o th er  lo ca ti o n wh e re  s ome  f lo w s pl it s  f ro m t he  d i tc h t o th e n or th .  Mo st  of 
t hi s se mi- co n ce nt ra t ed  f l ow t ra v el s wes t to  a swa le  t ha t  d ir e ct s fl o w no r th wa rd .  Su r fa ce  wa te r i n th e s wa le 
t he n se e ps  we st wa rd  th ro u gh  t he  ad ja c en t up l an d, as  wit h  t he  sl op ed  up la n d di sc u ss ed  ab ov e.  As a  r es ul t  o f
t hi s se e pa ge , t he  s e as on a ll y in u nd at e d ar ea  at  t h e we st e rn  e d ge  o f CMA2 a nd  t he  fo re s te d we t la nd  to  t he 
s ou th  r e ma in  sh al lo wly  i n un da te d  a nd / or  s at u ra te d  t hr ou g ho ut  mo st  o f  t he  we t se a so n.  Mos t o f th e  wat er 
h er e se e ps  we st  t o t he  d i tc h th a t ru n s no rt h  a lo n g th e e as t e dg e of  an  e x is ti ng  co mp e ns at or y  mit i ga ti on  si te 
t ha t wa s  e st a bl is he d  i n 2 00 0 (Co rp s Ref er en c e #9 8 -4 -0 23 4 9) .

Run of f f ro m t he  p la n t si t e an d a  muc h  l ar ge r  a re a  t o th e  s ou t h is  c u rr en t ly  d ir e ct ed  to  t he  di tc h  a lo ng  th e e as t
s id e of  Bl ai n e Ro ad .  Wa t er  f lo w i n t he  d it c h oc c ur s ma i nl y d ur in g t he  we t se as o n an d  h as  b e en  o b se rv ed  to 
b e ty pi c al ly  gr ea te r  t ha n  1  c fs  du ri n g th e wet  s e as on .  The  d it c h is  li ne d wit h r ip -r ap  fo r mos t of  it s l en gt h,
b ut  d oe s  c on t ai n en o ug h s oi l in  so me  sp ot s t o su p po rt  h y dr op h yt ic  p l an ts .  Th e d it ch  le ad s t o a c on cr et e 
c ul ve rt  th at  is  3  f e et  i n  o ut si d e di a me te r a nd  l o ca te d s ou th  of  Ter r el l Cre ek .  Th e c ul ve rt  le ad s  n or th  by 
n or th ea s t do wn th ro u gh  a  na rr ow th ic k et  o f Himal a ya n bl a ck be r ry  a nd  in to  th e ma t ur e d ec id uo u s, b r oa d- 
l ea ve d r ip ar i an  f or e st .  Th e cu l ve rt  de sc en d s a 2 0- 40 % s lo pe  an d le a ds  t o  a  5 0- f oo t l on g gr a ve l c ha nn el  th an 
c on ne ct s  wit h  Ter re l l Cr e ek  j us t  u ps t re am o f  t he  la rg e c ul ve r t un de r  Bla i ne  Roa d .  Bo th  t he  cu lv e rt  a nd  th e
c ha nn el  ap pe a r st ab l e an d  l ik el y  d o n ot  c on t ri bu t e mu ch  se di men t to  Te rr e ll  Cre e k.

Sto rmwa t er  r u no ff  f r om a  la rg e p or ti o n of  t h e re f in er y i s de t ai ne d i n a d et en ti o n po n d an d s ub se q ue nt ly 
p umpe d t o th e  Str ai t  o f Geo rg ia  ne ar  Ch er ry  Po in t .  Run o ff  f r om o ve r  5 0 a cr es  o f  u nd e ve lo pe d  f or e st  a nd 
s hr ub -l a nd  i n  t he  n o rt hwe st  p or t io n o f th e r ef in e ry  p ro p er ty  is  d ir e ct ed  of f- si t e vi a  d it ch e s an d  c ul ve r ts  t o  a 
Ter re ll  Cr ee k  t ri bu t ar y l oc at ed  we st  of  J ac k so n Roa d.  Sto rmwat er  r u no ff  on  t he  no rt h ea st er n  p or t io n of  th e
r ef in er y  i s r ou te d t hr ou g h a cu l ve rt  un de r Gra nd v ie w Ro a d th a t le ad s  t o a  s er ie s  o f p on ds  a n d we t la nd s i n
t he  u nd e ve lo p ed  a re a  wes t  o f CMA2.

The  a re a  wes t  o f CMA2 co n ta in s f ou r p on ds  c o nn ec t ed  b y wet la n ds  a nd  se as o na ll y f lo wi n g ch an n el s.  The 
p on ds  a r e al l  p er ma n en tl y  i nu nd a te d a nd  o f v ar yi n g si ze  an d s ha pe .  Th e f ir st  t wo po n ds  i n t he  p o nd  s er i es 
wer e co n st ru c te d by  WDFW in  t he  19 90 ’ s.  Th e  f ir s t po nd  is  r e la ti ve l y sma ll  ( 0.2 5 ac r e) , an d  t he  se co nd 
p on d is  fa ir l y la rg e  ( 4.5  a cr es ) .  Ou tf lo w f ro m b ot h po n ds  i s  c on tr o ll ed  by  wei r s lo c at ed  a t  e ac h  p on d’ s 
o ut le t.  Alt h ou gh  t h e po n ds  a re  in te n de d to  pr ov i de  h ab i ta t f or  wat e rf owl , th es e  p on d s in du c e wa t er  q ua l it y
t re at me n t by  pr ov id i ng  a p pr ox ima te ly  20 0,00 0  t o 2 50 ,0 00  ft 3  of  h yd r ol og i c de ad  st or a ge  e ac h  win t er .
Sur fa ce  wa te r  r el ea s ed  f r om t he  la rg e  p on d f lo ws  th ro ug h  a  wi de , de n se ly  ve ge ta t ed  c h an ne l t ha t l ea ds  we st .
A f ew s mal l wet la nd s  may  re ce iv e  s ome  f lo w f ro m t hi s ch a nn el , b ut  mo st  o f  t he  f l ow e n te rs  t h e th i rd  p on d 
a ft er  j o in in g  r un of f  f ro m t he  d i tc h t ha t le a ds  we st  o f CMA2.  Sur fa c e wa t er  f ro m t he  th ir d p on d, wh ic h i s
a pp ro xi mat el y  3 .5  a c re s i n si ze , d ra i ns  t hr o ug h a  c ul ve r t to  th e fo u rt h p on d, wh ic h i s ap pr o xi ma t el y 2.5 
a cr es  i n  s iz e .  The  fo ur t h po nd  dr ai n s to  Te rr el l  Cre ek  th ro u gh  a  c u lv er t  u nd er  Ja ck s on  Roa d .
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As me nt i on ed  ea rl ie r , so i l mo is t ur e l ev el s v ar y g re at ly  be twe en  wet  se as o n an d t he  d r y se as o n be c au se  t h e
d if fe re n ce  i n  p re ci p it at i on  b et wee n t he se  p e ri od s  i s ex a ce rb a te d by  th e p oo rl y d ra in e d so il s  a nd  th ei r h ig h
r at es  o f  r un o ff .  Mo re ov e r, h is t or ic a l cu lt i va ti o n of  c l ay ey  so il s c ombi n ed  wit h  d it c h dr ai n ag e l ik el y c au se d 
t he  h yd r ol og i c re gi me to  fl uc tu a te  mo re  t ha n  h ad  oc cu rr e d pr i or  t o c ul ti v at io n.  Howe ve r, t h e ge n tl e
t op og ra p hy  c o mb in ed  wi th  th e so i l st r uc tu re  re de v el op me n t th a t li ke l y oc c ur re d d ur in g  t he  p a st  f e w ye ar s 
wit ho ut  cu lt i va ti on  ma y h av e al l owed  so il s i n th e  CMAs t o re g ai n so me of  th ei r i nh er e nt  p er mea bi l it y an d 
s to ra ge  ca pa c it y, t h er eb y  a ll owi ng  t h em t o mod er a te  h yd r ol og i c fl uc t ua ti o n to  s o me  d e gr ee .

A c ompr e he ns i ve  mon i to ri n g of  t h e si t e’ s hy d ro lo g ic  r eg i me  i s  b ei ng  in it i at ed .  On  CMA 1, a p pr ox i ma te ly 
6  s ha ll o w we l ls  wil l  b e s ys te ma t ic al l y lo ca t ed  t o  c ap tu r e cu r re nt  v e rs us  po st -mi ti ga t io n su r fa ce  an d
s ub su rf a ce  h y dr ol og i c ch a ng e as s oc ia t ed  wit h  t he  di tc he s .  Be twee n 1 5 an d  2 0 sh a ll ow we ll s wil l b e
i ns ta ll e d in  st ra te g ic  l o ca ti on s  t hr o ug ho ut  CMA 2  t o me a su re  cu rr en t  v er s us  p os t -mit i ga ti on  hy dr o lo gi c
p at te rn s .  An  e xp la n at io n  o f th e  met h od s, d a ta  c o ll ec ti o n, a n d re su l ts  g a rn er ed  ar e d es cr ib e d in  th e
Cog en er a ti on  Pr oj ec t  Hyd r ol og ic  Mo ni t or in g Wor k Pla n (Ap pe nd i x G) .  Th e i nf or ma t io n wil l be  us ed  to 
i mp ro ve  de si g n an d i mp le men ta ti o n of  th e mi t ig at i on  a nd  to  p r ov id e a  mea n s fo r a ss es s in g hy d ro lo g ic 
c on di ti o ns  b e fo re  a n d af t er  s ur f ac e wat er  d i ve rs i on s ar e  mad e .  The y  wil l  b e mo n it or e d fr eq u en tl y  t hr ou g h
t he  e nd  of  t h e mi ti g at io n  mon it o ri ng  pe ri od .  In  ad di ti o n to  de te rmi ni ng  th e si t e’ s h yd ro pe r io d ( wa te r l ev el 
f lu ct ua t io n)  an d it s  s pa t ia l va r ia ti o n, mon i to ri n g wi ll  de te r mi ne  l o ca ti o ns  a nd  ra te s  o f ex i st in g  a nd  p o st -
mit ig at i on  f l owpa th s , bo t h ab ov e  t he  su rf ac e  a nd  as  s ha l lo w g ro un dwa te r.

The  a re a s sa mpl ed  b y  e ac h  g au ge  wi ll  be  d el i ne at e d an d map pe d  p ri or  to  d i ve rt in g  s ur f ac e wa t er  t o  t he  s i te .
Sur fa ce  el ev a ti on  a n d hy d ro lo gi c  r eg i me  o f t he  a r ea  i mme di at e ly  s ur r ou nd i ng  t he  ga ug e  wil l b e si mil ar  t o 
t he  a re a  t ha t  t he  g a ug e i s de te r mi ne d  t o be  sa mp l in g.  It is  pr es ume d th a t ch an g es  i n  h yd ro l og ic  re gi me  wi ll 
o cc ur  i n  s ome  a re as  an d n ot  o cc u r in  ot he r a re as .

The  map  wi ll  be  c he c ke d f or  a de q ua cy  th ro ug h  o bs e rv at io n s of  on -s it e  c on d it io ns  af te r  t he  h y dr ol o gi c
mod if ic a ti on s  a re  i mpl eme nt ed .  Th e g eo gr ap h ic  e x te nt  o f  t he  ar ea s s ampl e d by  e a ch  g a ug e as  pr es e nt ed  i n 
t he  map  ma y b e al te r ed  t o  r ef le c t ac t ua l ch a ng es  in  h yd r ol og i c re gi me.  Any  a lt e ra ti o ns  t o t he  ma p wi ll  be 
d oc umen t ed  a n d ex pl a in ed  in  mon i to ri n g re po r ts .

5.4.4 Experience

URS d es i gn ed  a 4.6- a cr e c ompe ns a to ry  mi ti ga t io n s it e lo c at ed  wi th in  th e BP Ch er r y Po i nt  p ro p er ty  no rt h o f
Gra nd vi e w Ro a d (Cor p s Re f er en ce  #9 8- 4 -0 23 49 ) .  Th is  p ro j ec t i nv ol ve d  r eh a bi li ta t in g a  p or ti o n of  a PEM
wet la nd  in cl u di ng  r e mo va l  o f no n -n at i ve , in v as iv e  p la nt s , cr e at in g a  0 .5 - ac re  s e as on a ll y in u nd at e d ar ea , a nd 
e st ab li s hi ng  a mo sa i c of  na ti ve  pl an t  c ommu n it ie s .  Two  ye ar s  o f si t e mo n it or in g  h av e  s ho wn  th at  th e
wet la nd  re ha b il it at i on  i s  o n a t ra je c to ry  t o wa rd  su cc es s .  Ap pr ox ima te ly  90 % of  th e t re es  a n d sh r ub s
i ns ta ll e d on  si te  h a ve  s u rv iv ed  an d o ve r 90 % o f t he se  p l an ts  sh ow n o  s ig n s of  s t re ss .  Wh er e as  h e rb ac eo u s
c ov er  i n  mos t  p or ti o ns  o f  t he  s i te  i s  g re at e r th a n 10 0%, c ov e r by  r e ed  c a na ry gr a ss , a  n on -n a ti ve , i nv as i ve 
wee d, h a s be e n re du c ed  f r om o ve r  9 0% to  a pp r ox ima te ly  1 2 % of  th e si t e.  A c op y o f th e  Yea r 2 Mon it o ri ng 
Rep or t f or  We tl an d Compe n sa to ry  Mi ti g at io n, 4.58  ac re s BP Ch e rr y Po i nt  Re fi ne ry  ( URS 20 0 2)  i s  i n
App en di x  D.
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5.4.5 Exotic (Non-Native, Invasive) Species

The  p ro p os ed  mi ti ga t io n wil l co n tr ol  th e no n -n at i ve , in v as iv e  p la nt s  g ro win g in  th e CMAs.  Non -n a ti ve 
p la nt s d omin a te  mos t  p or t io ns  o f  t he  CMAs .  As  wi th  t he  Re st o ra ti on  Ar ea s , on ly  re ed  ca na ry g ra ss ,
Himal ay a n bl a ck be rr y , an d  e ve rg r ee n b la ck be r ry  a r e co ns i de re d  i nv as i ve , whi ch  s i gn if i es  t ha t  t he y  c an  b e 
h ig hl y c ompe t it iv e a nd  d i ff ic ul t  t o c on tr ol .  Th u s, t he s e sp e ci es  wi ll  b e  t he  f o cu s o f th e n on -n a ti ve , i nv as i ve 
s pe ci es  co nt r ol  p ro g ra m.

As di sc u ss ed  ea rl ie r , mo s t we tl a nd  a r ea s of  th e CMAs ar e  d omi na te d b y in t er gr ad i ng  p a tc he s o f re e d
c an ar yg r as s, be nt gr a ss , a nd  s of t  r us h .  Mos t  o f t he  u pl a nd  a r ea s ar e  d omi na te d b y no n -n at iv e  p as t ur e gr a ss es 
s uc h as  co lo n ia l be n tg ra s s, v el v et gr a ss , an d  t al l  f es cu e .  A fe w up l an ds  co nt ai n  p at c he s of  Hi ma l ay an  a n d
e ve rg re e n bl a ck be rr y  g ro win g ap a rt  f r om a nd / or  e n ta ng le d  wit h  n at iv e  t re e s an d s hr ub s .

The  e xi s ti ng  di st ri b ut io n  o f re e d ca n ar yg ra s s ac r os s th e  CMAs  was  ma pp ed  by  u se  of  a  Gl ob al  Po si t io ni ng 
Sys te m ( GPS)  wi th  s u b- me t er  a cc u ra cy  (Fig ur e  7 A a nd  7 B) .  Th r ee  c at e go ri e s of  r e ed  c a na ry gr a ss  c o ve r
wer e de f in ed  to  g ui d e th e  map pi n g ef f or t:  1 )  <20 % c ov er , 2 ) 2 0% t o 9 5% c o ve r, a n d 3)  >9 5% c o ve r.  The 
c ov er  c a te go r ie s us e d to  ga ug e r ee d c an ar yg r as s d is tr ib u ti on  re fl ec t s ac t ua l co n di ti o ns  o n s it e.  The  l i mi te d 
n umbe r o f ca t eg or ie s  f ac i li ta te d  t he  ma pp in g  e ff o rt .  Th e ar e a co ve r ed  i n  r ee d c an ar y gr as s f or  e a ch  c at e go ry 
i s pr es e nt ed  in  Tab l e 10 .

Table  1 0 
Exi st ing  Ree d Canar y gr as s  Cov er 

C ov er C a tego ry
C MA 1
( acres) 

C MA 2
( acres) 

Tot al
( acres) 

<20 % 2 5.43 3 8.44 6 3.87 

2 0- 95 % 1 5.36 1 2.42 2 7.78 

>95 % 9 .5 7 8 .9 3 1 8.50 

The  t ot a l ar e a th at  su pp o rt s gr e at er  th an  2 0 % co v er  b y r ee d c an ar yg r as s i s 46 .2 8  a cr e s, whi c h is  ab ou t 4 2%
o f th e t ot al  ar ea  e n co mp a ss ed  b y  t he  CMAs .  Al th o ug h 9.5  a cr e s smal l er  t h an  CMA2 , CMA1 co nt a in s a 
l ar ge r a mo un t  o f ar e a wi t h gr ea t er  t h an  2 0% re ed  ca na ry g ra ss  co ve r.  Thi s  p at te r n co r re la te s  t o t he  h ig h er 
p ro po rt i on  o f  wet la n d ar e a in  CMA1 .  Th e va s t ma j or it y o f re e d ca na r yg ra s s fo un d  i n t he  CMAs  o cc u rs  i n
wet la nd s .  Ho we ve r, a fe w o n- si t e up l an d ar e as  s u pp or t r ee d c an ar yg r as s, in cl ud i ng  a  fe w pa t ch es  wi th 
g re at er  th an  20 % co v er .

As wi th  th e Res to ra t io n Are as , c on tr o l of  n o n- na t iv e, i n va si v e pl an t  s pe c ie s wi l l co n si st  o f  a  t h re e- pr o ng ed 
a pp ro ac h : 1)  in it ia l  r emo va l, 2 )  s ub s eq ue nt  ma in t en an ce  fo r s ho rt -t e rm c o nt ro l, an d 3 ) es ta b li sh men t of 
n at iv e p la nt  co mmun i ti es  fo r lo n g- te r m co nt r ol .  Th is  a p pr oa c h wi ll  be  a p pl ie d t o al l  a re as  wi th i n th e
CMAs.  The  f i rs t two  p ro n gs  o f t he  t h re e- pr o ng ed  ap pr oa c h wi l l be  a p pl ie d  t o th e  a re a s be twe en  t h e CMAs 
a nd  t he  di tc h es  wit h in  t h e ROWs .

Remov al  wi ll  oc cu r t hr ou g h a co mbi na t io n of  mo wi n g, t il l in g, an d he r bi ci d e ap pl i ca ti o n.  Su b se qu e nt 
mai nt en a nc e wil l ma i nl y e mp lo y h an d- p ul li ng  an d h er bi ci d e ap p li ca ti o n, b u t ma y i nv ol v e so me  mo wi n g as 
wel l.  Nat iv e  t re es  an d s hr ub s wil l e ve nt ua l ly  p r ov id e e no ug h  s ha de  an d o rg an ic  li tt e r to  s u pp re s s gr owt h of 
n on -n at i ve , s ha de -i n to le r an t pl a nt s f ro m la r ge  p o rt io ns  of  t h e si te .
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Tho se  a r ea s t ha t ha v e gr e at er  t h an  2 0 % co ve r  b y r ee d ca n ar yg r as s wi l l be  re gu la r ly  mo we d fo r  t wo  gr owin g 
s ea so ns  pr io r  t o th e  i ni t ia l ph a se  o f  p la nt i ng .  Fr eq ue n t mo win g du r in g t hi s ti me wi l l di mi n is h t he  r ee d 
c an ar yg r as s p op ul at i on  i n  t he se  ar ea s  b y re mov in g  a bo ve - gr ou n d pl an t  mat t er , de p le ti n g ca rb o hy dr a te 
r es er ve s , an d  s up pr e ss in g  s ee d p ro du c ti on .  An y s ma ll  p a tc he s  o f re e d ca n ar yg ra s s fo u nd  wit h in  a r ea s
map pe d a s ha v in g <2 0 % co v er  b y r ee d c an ar yg r as s wil l be  mo we d  o r sp r ay ed  wi th  h e rb ic i de .

Clu mp s o f Hi mal ay an  an d e ve rg re e n bl a ck be rr y  t ha t  a re  n o t in t er twin e d wi t h na ti v e tr e es  a nd  sh ru b s wi ll  be 
mowed  wi th  a  br us h- c ut te r .  Bla c kb er r y th at  is  i n te rt wi n ed  wi th  t re e s wi l l be  r e mo ve d  b y ha n d to  pr ev en t 
d amag e t o na t iv e ve g et at i on .  Cu t st e ms  may  be  me ch an ic a ll y c ho pp ed  to  p i ec es  l e ss  t h an  0 .5  fo ot  in  l en g th 
wit h a c ro p c ho pp er  an d may  b e l ef t o n si te  to  s e rv e as  mu lc h .

Tho se  a r ea s t ha t co n ta in  gr ea te r  t ha n  2 0% c o ve r b y re ed  ca na r yg ra ss  wi ll  be  t il l ed .  Ti ll in g  wil l  o cc ur  af te r 
mowin g d ur in g  t he  g r owin g  s ea so n  p ri o r to  t h e in i ti al  p h as e o f pl an t in g.  A l ar g e ro t ot il le r  p ul l ed  b y t ra ct o r
wil l ti l l so i ls  t o a  6 -i n ch  d ep t h.  The se  p o rt io n s of  t h e si t e wi ll  th en  be  d is k ed  t o  f ur th e r br e ak  u p t he  c l od s
a nd  k il l  r hi z omes  t h at  s u rv iv ed  th e mowin g.  Are a s wi th  le ss  th an  2 0 % co v er  b y r ee d c an ar yg r as s wil l no t 
b e ti ll e d si n ce  t il l in g i s no t n ec es s ar y or  pr ac t ic al  t o  s up p re ss  r e ed  c a na ry gr a ss  i n  t he se  ar ea s  a nd  t i ll in g  i s
n ot  c ri t ic al  to  e st a bl is h in g na t iv e t re es  a n d sh r ub s.  Howev e r, a ny  st an d s of  r e ed  c a na ry gr a ss  f o un d in  th es e 
a re as  wi ll  b e  mowed  an d s ub se qu e nt ly  sp ra ye d  wit h  h er bi c id e.

Til li ng  an d d is ki ng  wi ll  fa ta ll y  d ama ge  man y  o f t he  r ee d  c an a ry gr as s  r hi z omes , b ut  wi ll  l ik e ly  e n co ur ag e 
b ur ie d s ee ds  an d un d amag e d rh iz o me s t o re sp r ou t.  Ree d c an ar y gr as s t ha t d oe s re s pr ou t  wil l b e sp r ay ed 
wit h he r bi ci d e.  Th e  h er b ic id e a pp li e d on  s i te  wi ll  c on s is t o f gl yp h os at e  p lu s s ur fa c ta nt s a nd  wi ll  o nl y  b e
a pp li ed  to  a r ea s fr e e fr o m in un d at io n  a nd  u n li ke l y to  s u pp or t  i nu nd a ti on  wi th in  2 we e ks  o f a pp li c at io n.
Her bi ci d e wi l l be  a p pl ie d  b y st a te -l i ce ns ed  ap pl i ca to rs .  Th i s se qu e nc e o f mo wi n g, t i ll in g, di sk i ng , an d 
s pr ay in g  h er b ic id e wil l wor k to  ex ha u st  e ne r gy  s u pp li es  of  t h e re ed  ca na r yg ra ss  po pu l at io n.  The 
h er ba ce o us  s e ed  mix  se le c te d fo r  t he  ti ll ed  ar ea s  h as  b e en  r e co mmen d ed  b y  t he  Co rp s o f En gi n ee rs  be ca us e 
i t ha s p ro ve n  t o be  ef fe c ti ve  a t  c omp et in g wit h r ee st ab l is hi n g re ed  ca na r yg ra ss .

The  s ec o nd  a n d th ir d  c omp on en ts  of  t h e th re e -p ro n ge d ap p ro ac h  t o no n -n at i ve , in v as iv e  p la nt  co nt r ol  wil l 
b e impl e me nt e d eq ua l ly  b e twee n t il le d  a nd  u n ti ll e d ar ea s .  As  wit h t he  Re st or at i on  Ar ea s, we ed  c o nt ro l wil l
o cc ur  t h ro ug h  a  c omb in at i on  o f mec ha n ic al  r e mo va l  a nd  h e rb ic i de  a pp l ic at i on  a ft e r na t iv e pl a nt s a re 
i ns ta ll e d an d  t he  s e ed  mi x ap pl i ed .  Al th ou g h su c h ma in t en an c e is  e x pe ct e d to  o c cu r t hr ou gh o ut  mo st  o f t he 
1 0- ye ar  mo ni t or in g a nd  ma in te na n ce  p e ri od , t he  i n te ns it y  o f t he  mai n te na n ce  e ff o rt  s h ou ld  d e cr ea s e ov er 
t ime.  Eve nt u al ly , n at iv e  v eg et a ti on  wi ll  s e rv e t o su pp r es s n on -n at i ve  p l an ts  o v er  l a rg e po r ti on s  o f th e  s it e 
b y sh ad i ng  a n d so il  re so u rc e co mpe ti t io n.

The  r oa d  ROWs  a nd  t h e se t ba ck  a r ea s b et we en  th e CMAs an d  t he  ro ad  ROWs  wi ll  b e r eg ul a rl y mo wed 
t hr ou gh o ut  t h e 10 -y e ar  mo ni to ri n g pe r io d.  Thi s wil l su p pr es s  r ee d c an ar y gr as s o r an y  o th er  ex ot i c pl an t s
f ro m pr o du ci n g an d d is se min at in g  p ro p ag ul es  to  t h e CMAs  fr om th es e a re as .

As pr ev i ou sl y  men ti o ne d, URS wi l l mo n it or  t h e su c ce ss  o f  n on - na ti ve , i nv a si ve  s p ec ie s  c on tr o l ea c h ye ar  of 
t he  1 0- y ea r p er io d.  Con t in ge nc i es  wi ll  b e mad e i f co nt r ol  me th od s f ai l t o at ta i n pe r fo rman c e st a nd ar ds , a s
n ec es sa r y.  For  r ee d  c an a ry gr as s , th e  c on ti n ge nc y  mea su r es  c o ns is t o f ta r ge te d e ff or t s to  c o nt ro l  o ut br e ak s
s uc h as  ma nu a l re mo v al  o f  i nv as i ve  s p ec ie s, ad di t io na l s po t a pp li ca t io ns  of  h er b ic id e , mo re  fr eq u en t
mowin g, an d a dd it io n al  p l an ti ng s  a nd / or  s ee d in gs  in  p ro b le m a re as .
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5.4.6 Wetland Functions

The  p ro p os ed  re ha bi l it at i on  i s p re di c te d to  si gn i fi ca nt l y imp ro ve  t h e pe r fo rman c e of  se ve ra l  wet l an d
f un ct io n s.  URS a ss e ss ed  pe rf or man ce  of  wet l an d f un ct io n s fo r  e ac h p or ti o n of  t h e CMAs us in g  t he 
Met ho ds  fo r Ass es si n g We t la nd  Fu nc ti o ns  (Eco lo g y 19 9 9) .  Fu nc ti o na l pe r fo rma nc e of  th e wet la nd s  u nd e r
c ur re nt  co nd i ti on s i s do c umen te d  i n t he  d el i ne at i on  r ep o rt  f o r th e CMAs ( URS 20 0 3a ).

The  wet l an ds  wi th in  th e v ic in it y  o f t he  c omp en sa t or y mi t ig at i on  wer e  b ro k en  i nt o  mul t ip le  a s se ss men t un i ts 
t o mo re  ac cu r at el y e va lu a te  t he i r fu n ct io na l  p er f or ma nc e .  Th e as se s smen t  u ni ts  ar e d iv id ed  by  d i ff er en c es 
i n co nt r ib ut i ng  b as i n an d  h yd ro l og ic  re gi me .

The  a ss e ss me n t un it  as so c ia te d wit h CMA1 is  th e wet la nd  ar ea  wi th in  CMA1 .  Al th o ug h t hi s we t la nd 
e xt en ds  be yo n d CMA1  to  t h e ea st , d ra i na ge  wi th in  CMA1  e i th er  le ad s t o th e  mai n d it ch  or  t o t wo 
i nt er mi t te nt l y fl owi ng  c h an ne ls  th at  ar e ju s t ea s t of  t h e ma i n di tc h .  Su rf ac e wat er  in  t he  we tl a nd  a re a  e as t  o f
CMA1 dr a in s a wa y fr o m CMA1 an d e nt er s  a  s ea s on al l y fl owi ng  c h an ne l t ha t l ea ds  t o  Ter r el l Cr e ek  s e ve ra l
h un dr ed  fe et  up st re a m of  wh er e s ur fa c e wa te r  f ro m CMA1 e nt er s  t he  c r ee k.  The  c o nt ri b ut in g b as in  fo r th e 
CMA1 as s es sme nt  u ni t  i s c ompr is e d by  CMA1  a n d a s ma ll  u p la nd  ar ea  s o ut he a st  o f CMA1.

The  a ss e ss me n t un it  as so c ia te d wit h CMA2 in c lu de s  t he  we tl an d  wit hi n  CMA2  a nd  t h e ar e a to  t h e no r th 
a nd  s ou t h of  th e CMA2 pa n ha nd le .  Th i s ar ea  is  e s ti ma te d  t o b e ap pr o xi ma t el y 68  ac re s  i n si z e an d  d oe s n ot 
i nc lu de  th e t wo  p on d s cr e at ed  b y  WDFW, th e c ha nn e ls  l ea d in g t o th em fr om th e cu l ve rt  un de r Gra nd v ie w
Roa d, o r  t he  ex is ti n g mi t ig at io n  a re a  ( se e Fig ur e  6 B) .  Th e a ss es sme nt  u n it  c on t ai ns  th e po r ti on  of  t he  la rg e 
c on ti gu o us  we tl an d e xt en d in g we s t to  th e fl o od pl a in  f or  Te rr e ll  Cre e k ne a r Ja ck s on  Ro ad  t ha t  g en e ra ll y
s lo pe s wes t a t an  a v er ag e  2 .5 % g ra de .  As  a  re su l t, mos t  s ur f ac e wa t er  f l ows we s t at  re la ti v el y r ap id 
v el oc it i es .  Th e va s t ma j or it y o f th e  p ar t o f th i s we tl a nd  t h at  l ie s  o ut s id e th e  a ss e ss me nt  un it  sl op es  we st  at 
a pp ro xi mat el y  1 % gr a de  a n d ha s r el at i ve ly  s l ow f l ow v el o ci ti e s.  As  a re s ul t of  th e g en tl e s lo pe , d it ch 
f lo od in g  a nd  sh ee t f lo w i s mu ch  mo re  co mmon  in  t h e ar ea  ou ts i de  t he  as se s smen t u ni t ( se e Rev is ed 
Cog en er a ti on  Pr oj ec t  Comp en sa to r y Mi t ig at io n  Are a s We tl a nd  De li ne at i on  Re po rt  <URS 20 0 3a > f or  mor e 
d et ai ls ) .  Th e co nt r ib ut i ng  b as i n fo r  t he  CMA2  a s se ss me n t un i t un de r  c ur r en t co n di ti o ns  i s c ompr i se d by  th e
a re a wi t hi n t he  a ss e ss me n t un it  it se l f.  Fo r  p os t -mit ig a ti on  co nd it i on s, th e co n tr ib u ti ng  b a si n a ls o in c lu de s 
t he  c og e ne ra t io n fa c il it y  ( 33  a c re s) .

The  wet l an ds  wi th in  th e t wo  a ss e ss me n t un it s  b ot h  c la ss i fy  a s  Dep re s si on a l Ou tf l ow we tl an ds .  Be c au se 
mos t po r ti on s  o f th e  wet l an d wi t hi n CMA1 ha v e ve r y ge nt l e sl o pe  a nd  pr ec i pi ta ti o n ap p ea rs  t o  b e n ea rl y
9 0% o f t hi s wet la nd ’ s wa t er  s ou r ce , t he  wet l an d wit hi n CMA1 n ea rl y c la ss i fi es  a s  a  Fl at  wet l an d a cc or di n g
t o th e c la ss i fi ca ti o n sy s te m us e d by  th e fu n ct io n al  a ss e ss me n t me th o d.  The  CMA2  a ss e ss me nt  un it  ne ar ly 
c la ss if i es  a s  a  Slo p e we t la nd  s i nc e i t sl op e s we s t at  a n  a ve r ag e of  2.5% gr ad e.  Howe ve r, b o th  we tl an d a re as 
c la ss if y  a s Dep re ss i on al  Ou tf lo w wet l an ds  b e ca us e  t he y a re  o p en  b as i ns  wi th  s ub s ur fa c e in fl o w fr o m
a dj ac en t  u pl a nd s, d o  n ot  re ce iv e  r iv e r or  s t re am fl oo di n g, a n d emit  ou tf l ow t ha t  u lt i ma te ly  le ad s  t o a
d owns tr e am wa te rb od y  ( Te r re ll  Cr ee k) .

The  a ss e ss me n t me th o d wa s  a ls o a pp li e d to  t h e as s es smen t  u ni t s un de r  c ur r en t co n di ti o ns  a nd  un de r 
c on di ti o ns  t h at  a re  ex pe c te d to  de ve l op  2 5 y ea rs  af te r c ompe n sa to ry  mi ti g at io n i s in i ti at ed .  Th e  c ompl e te d
d at a sh e et s f or  t he s e as s es smen t s ar e  p re se n te d i n Ap pe n di x B.
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The  r es u lt s o f th is  ev al u at io n a re  s u mmar iz e d in  Ta bl es  11  a n d 12 .  Th e p os si bl e  r an g e of  i n de x v al ue s f or 
e ac h fu n ct io n  i s 1 t o 10 , whe re  10  r e pr es en t s th e  h ig he s t le v el  o f p er fo r ma nc e.  The  ac re ag e  o f e ac h
mit ig at i on  a r ea  was  us ed  to  c al c ul at e  a cr e- p oi nt s .  As e xp la i ne d pr e vi ou s ly , ac r e- po i nt  c al c ul at i on  p ro v id es 
a  mor e q ua nt i ta ti ve  me an s  o f co mpa ri n g ga in s  i n f un ct io n al  p e rf or ma n ce  i n du ce d b y mi t ig at io n  wit h  l os se s 
i n fu nc t io na l  p er fo r ma nc e  i nd uc e d by  th e pr o po se d  c on st r uc ti o n.  As re co mme nd e d by  Ec ol og y  ( 19 99 ) ,
URS c omp ar ed  th e re s ul ts  of  t he  fu nc t io na l a ss es s me nt s f or  t h e mi ti g at io n  a re as  wi th  th os e f or  t h e
c on st ru c ti on  si te  t o  b et t er  d et e rmin e  t he  a d eq ua c y of  t h e co mpe ns at o ry  mi ti ga ti o n pl a n to  o f fs et  th e
p ro po se d  i mp a ct s.
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Table  1 1 
Compa ri s on Be twee n Funct i onal  Pe rf or mance  o f  t he  As se ss ment Uni t As s oc ia t ed Wit h CMA1 

( 38 .4  Ac re s)  Unde r Cur re nt Co ndi ti ons  a nd 2 5  Yea r s Af te r  Compensa to r y Mi t ig at io n I s I ni ti at e d

Wet la nd  Fu nct io n

Fun ct io n al
I nd ices  –
Exist in g 

C on ditio n

Fun ct io n al
I nd ices  – 25 
Y ea rs  Po st 
M it ig at ion Exp la na t io n

P oten tial fo r  Rem ov ing 
S ed im en ts

4 /
1 53 .6 

3 /
 11 5.2

D ecreas e ( -3 8 .4  acr e p oin ts ) pr edicted since area o f
h er baceo us  v egetatio n co v er  w ill d ecr ease.

P oten tial fo r  Rem ov ing 
N utrien ts

2 /
7 6.8

2 /
7 6.8

N o ch an g e pr edicted  since the s ize o f  s easo n ally 
inu nd ated ar ea will no t chang e s ub stantially .

P oten tial fo r  Rem ov ing 
H eavy  Metals  an d To x ic
O rg an ics 

4 /
1 53 .6 

3 /
1 15 .2 

D ecreas e ( -3 8 .4  acr e-p oin ts ) pr edicted du e to decreas e
in co ver  b y h er baceo us  v egetatio n.

P oten tial fo r  Red ucing 
P eak Flo ws 

4 /
1 53 .6 

4 /
1 53 .6 

N o ch an g e pr edicted  since d itch  plug g in g will occur 
o nly in  th e u pp er  p o rtio n  o f th e d itch.

P oten tial fo r  D ecreasing 
D ow ns tr eam  Er os io n

5 /
1 92 .0 

7 /
2 68 .8 

I ncreas e ( +7 6 .8  acr e-p oin ts ) pr edicted du e to in creas e in
p er cent co ver ed  b y f or es t and  s h ru b v eg etation .

P oten tial fo r  Rechar ging 
G ro un dw ater

3 /
1 15 .2 

3 /
1 15 .2 

N o ch an g e pr edicted  since v er tical d r ainage in  th is  area
w ill rem ain s lo w.

G en er al Habitat
S uitability

3 /
1 15 .2 

5 /
2 30 .4 

I ncreas e ( +7 6 .8  acr e-p oin ts ) pr edicted du e to in creas e in
area with can op y clo su re, m ax im u m nu m ber of  strata,
n um ber o f sn ags , veg etation  clas s in ter sp er s io n, larg e
w oo dy  d ebr is , w ater  an d v eg etation  in ters per sion , and 
n um ber o f nativ e plant s p ecies.

H ab itat Su itability  fo r
I nv er teb rates 

2 /
7 6.8

4 /
1 53 .6 

I ncreas e ( +7 6 .8  acr e-p oin ts ) pr edicted du e to in creas e in
exp os ed  su bs trate, v eg etation  clas s inter sp ers io n , larg e
w oo dy  d ebr is , m ax im u m nu m ber of  vegetatio n s tr ata
p resent.

H ab itat Su itability  fo r
A mp hibians 

2 /
7 6.8

3 /
1 15 .2 

I ncreas e ( +3 8 .4  acr e-p oin ts ) pr edicted du e to in creas e in
s ur face su bs trate ty pes, water and  v egetatio n
inter sp ers io n , an d lar ge wo od y d eb ris .

H ab itat Su itability  fo r
A nadr am o us  F ish 

N /A N /A N o an ad r om ou s  f is h can  o r  w ill b e ab le to  access  th e
s ite.

H ab itat Su itability  fo r
Res id en t F is h 

N /A N /A N o resid en t f is h can  o r w ill be ab le to  access  th e site.

H ab itat Su itability  fo r
Bir ds 

4 /
1 53 .6 

5 /
1 92 .0 

I ncreas e ( +3 8 .4  acr e p oin ts ) pr edicted with  in cr eas e in 
n um ber o f sn ags , veg etation  clas s in ter sp er s io n, sp ecial
h ab itat featu res, in dex f or  inv erteb r ate hab itat
s uitability, an d in d ex  f o r am ph ibian  habitat s uitab ility 

H ab itat Su itability  fo r
Mam mals 

3 /
1 15 .2 

4 /
1 53 .6 

I ncreas e ( +3 8 .4  acr e-p oin ts ) pr edicted du e to in creas e in
w ater  an d veg etatio n  inters pers ion  an d fo res t co v er .

N ativ e P lant Rich nes s 1 /
3 8.4

3 /
1 15 .2 

I ncreas e ( +7 6 .8  acr e-p oin ts ) pr edicted du e to in creas e in
m ax im um  nu mb er of  s trata, n um ber  o f n ativ e p lant
s pecies , and  decr eas e in  ar ea d o minated  b y n on -n ative
p lant s p ecies .

P oten tial fo r  P rimar y
P ro du ction  an d Or gan ic
Exp or t

6 /
2 30 .4 

7 /
2 68 .8 

I ncreas e ( +3 8 .4  acr e-p oin ts ) pr edicted du e to in creas e in
area co v er ed  by  w oo d y veg etatio n .
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Table  1 2 
Compa ri s on Be twee n Funct i onal  Pe rf or mance  o f  t he  As se ss ment Uni t As s oc ia t ed Wit h CMA2 
( 64  Acr e s)  Unde r Cur re nt  Co ndit i ons a nd 2 5 Yea rs  Af te r Compe nsa to ry  Mi ti g at io n i s Ini ti at ed

Wet la nd  Fu nct io n

Fun ct io n al
I nd ices  –
Exist in g 

C on ditio ns 

Fun ct io n al
I nd ices  – 25 
Y ea rs  Po st 
M it ig at ion Exp la na t io n

P oten tial fo r 
Rem ov in g  S ed iments

4 /
2 56 

4 /
2 56 

N o ch an g e pr edicted  desp ite incr ease in  s eas on ally in un d ated  ar ea d u e
to decr eas e in co ver  b y h er baceo us  v egetatio n.

P oten tial fo r 
Rem ov in g  N utr ients

2 /
1 28 

2 /
1 28 

N o ch an g e pr edicted  desp ite incr ease in  s eas on ally in un d ated  ar ea d u e
to decr eas e in co ver  b y h er baceo us  v egetatio n an d  n o ch ang e in so il
typ e.

P oten tial fo r 
Rem ov in g  H eav y
Metals and  To xic
O rg an ics 

4 /
2 56 

3 /
1 92 

D ecreas e ( -6 4  acr e- p oints ) pr ed icted  du e to  th e d ecreas e in cov er  b y 
h er baceo us  v egetatio n des pite th e in creas e in seaso nally  inu n dated
area.

P oten tial fo r 
Red ucin g  P eak  F lo ws 

4 /
2 56 

4 /
2 56 

N o ch an g e pr edicted  since increase in  s ize o f seaso nally  inu n dated
area will no t b e accom pan ied by  a gr eat incr ease in  o utlet co ns tr ictio n.

P oten tial fo r 
D ecreas ing 
D ow ns tr eam  Er os io n

5 /
3 20 

7 /
4 48 

I ncreas e ( +1 2 8 acre- po in ts)  p red icted  d ue to  incr ease in  p er cen t ar ea
cov er ed  by  f o rest an d sh r ub  v eg etatio n.

P oten tial fo r 
Recharg ing 
G ro un dw ater

2 /
1 28 

3 /
1 92 

I ncreas e ( +6 4  acr e- p oints ) pr ed icted  du e to  in cr eas e in  seas o nally
inu nd ated ar ea.

G en er al Habitat
S uitability

3 /
1 92 

6 /
3 84 

S ub stan tial increas e ( +1 9 2 acre- po in ts)  p red icted  d ue to  incr ease in 
area with can op y clo su re, m ax im u m nu m ber of  strata, n um b er  o f 
s nags , v eg etation  clas s inter sp ers io n , larg e w oo d y debr is, n u mb er  o f 
w ater  r egimes , nu mb er of  water d ep th  catego r ies, water and 
v eg etation  in ters per sion , and  n u mb er  of  n ative p lan t sp ecies .

H ab itat Su itability  fo r
I nv er teb rates 

3 /
1 92 

6 /
3 84 

I ncreas e ( +1 9 2 acre- po in ts)  p red icted  d ue to  incr ease in  exp o sed
s ub strate, v egetatio n class  inters per sion , lar ge wo od y d eb ris , water 
and  v eg etatio n in ter sp er s io n, m aximu m  n um ber  o f v eg etation  s trata
p resent, and  in un datio n d ep th  an d per sisten ce.

H ab itat Su itability  fo r
A mp hibians 

2 /
1 28 

4 /
2 56 

I ncreas e ( +1 2 8 acre- po in ts)  p red icted  d ue to  incr ease in  w ater an d
v eg etation  in ters per sion  an d lar ge w o od y deb ris.

H ab itat Su itability  fo r
A nadr am o us  F ish 

N /A N /A N o an ad r om ou s  f is h can  o r  w ill b e ab le to  access  th e site.

H ab itat Su itability  fo r
Res id en t F is h 

N /A N /A N o resid en t f is h can  o r w ill be ab le to  access  th e site.

H ab itat Su itability  fo r
Bir ds 

4 /
2 56 

6 /
3 84 

I ncreas e ( +1 2 8 acre- po in ts)  p red icted  d ue to  incr ease in  n um b er  o f
s nags , v eg etation  clas s inter sp ers io n , sp ecial h abitat f eatu r es , in d ex  f o r
inv er teb rate habitat s uitab ility , an d  ind ex  fo r amp hibian hab itat
s uitability.

H ab itat Su itability  fo r
Mam mals 

3 /
1 92 

4 /
2 56 

I ncreas e ( +6 4  acr e- p oints ) pr ed icted  du e to  in cr eas e in  fo res ted co v er 
and  con n ectio n to  h igh  q u ality f or es ted  h ab itat.

N ativ e P lant Rich nes s 1 /
6 4

5 /
3 20 

I ncreas e ( +2 5 6 acre- po in ts)  p red icted  d ue to  incr ease in  m ax imu m
n um ber o f str ata an d  n um b er  o f n ativ e p lant sp ecies , an d  d ecr ease in 
area do m in ated by  n o n- nativ e plant s p ecies.

P oten tial fo r  P rimar y
P ro du ction  an d
O rg an ic Ex po r t

6 /
3 84 

7 /
4 48 

I ncreas e ( +6 4  acr e- p oints ) pr ed icted  du e to  in cr eas e in  seas o nally
inu nd ated ar ea an d area cov er ed  by  w o od y veg etation .
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The  a bi l it ie s  f or  t h e CMA1 an d CMA2 a ss es sme nt  u n it s to  re mo v e se di men t f ro m su r fa ce  wa te r i np ut s  a re 
r at ed  mo de ra t e, whe r ea s t he ir  a b il it i es  t o r emov e  n ut ri e nt s i s ra te d  mod e ra te ly  lo w.  Acc or d in g t o th e r es ul t s
o f th e f un ct i on al  a s se ss men t, s e di me n t an d n ut ri e nt  s eq u es tr a ti on  i s  l imi te d by  th e l ac k of  pe rma ne nt  wa te r,
l ow p er mea bi l it y of  th e s oi ls , a nd  l o w le ve l  o f o ut le t c on st r ic ti on  in  e a ch  CMA.  Se d imen t a nd  n u tr ie nt 
c ap tu re  is  a i de d by  th e h ig h co v er  o f  h er ba c eo us  ve ge ta t io n a nd  p re s en ce  of  s ea s on al l y in un d at ed  ar ea s.

Acc or di n g to  th e re s ul ts  of  t he  as se s smen t, th e p er fo rma nc e o f th es e  f un c ti on s wil l n ot  c ha n ge  2 5  y ea rs  af te r 
c ompe ns a to ry  mi ti ga t io n i s in it i at ed .  Pe rf o rman c e is  n o t pr e di ct ed  to  c h an ge  i n  CMA1  s in ce  th e p ro po se d 
t op og ra p hi c a nd  h yd r ol og i c ma ni p ul at i on s th e re  wi ll  n ot  gr ea t ly  c on s tr ic t  o ut fl o w.  Des pi te  th at  in un da t io n
f re qu en c y, d u ra ti on , a nd  ma gn it u de  wi ll  i nc r ea se  co ns id e ra bl y  i n CMA2, t h e mo de l  d oe s  n ot  p r ed ic t  a ny 
i nc re as e  p er f or ma nc e  o f s ed imen t  a nd  nu tr ie n t re mov al  f u nc ti o ns  d ue  to  t h e ex pe c te d d ec re as e  i n
h er ba ce o us  c o ve r fr o m sh a di ng  b y  f or e st  a nd  sc ru b -s hr ub  ve ge t at io n.  Sin c e al l t he  r u no ff  f r om CMA1  i s
f ro m we l l- ve g et at ed  ar ea s  t ha t wil l r emai n r el at i ve ly  u n di st u rb ed , t he  o p po rt un i ty  f o r CMA1  to  e n ac t it s 
p ot en ti a l to  re mo ve  se di men ts  a n d/ or  nu tr ie n ts  wi ll  b e l ow.  Si nc e mos t s ed imen t s in  th e ru n of f f ro m th e 
p la nt  s i te  wi ll  b e r emov e d by  t h e pr o po se d d et en t io n po n d an d  o il /wa te r s ep ar at o r, t h e op po r tu ni t y fo r
CMA2 to  en ac t  i ts  p o te nt i al  t o r emov e  s ed ime nt s a nd /o r n ut ri e nt s wi l l be  lo w to  mo de r at e.

The  p ot e nt ia l  f or  r e mo vi n g he av y  met a ls  i s r at ed  mo de ra t e fo r  b ot h wet la n d ar ea s  a cc o rd in g t o th e 
a ss es sme nt  r e su lt s.  Sin c e pr ec i pi ta t io n pr o vi de s  t he  v a st  ma jo ri ty  of  t h e wa te r  f or  th es e wet la n ds , fe w
t ox in s e nt er  th es e wet la n ds .  Th us , t ox in  r e mo va l  i s a f un ct i on  t he  we tl a nd s cu r re nt l y ha ve  li tt l e op po r tu ni t y
t o pe rf o rm.  Th e pe r fo rma nc e of  th is  fu nc ti o n is  pr ed ic t ed  t o  s li gh t ly  d e cr ea se  be lo w i ts  c u rr en t  l ev el  25 
y ea rs  a f te r c ompe ns a to ry  mi ti ga t io n i s in it i at ed .  Th e d ec re a se s ar e  p re d ic te d f or  b o th  CMAs  d ue  to  t he 
e xp ec te d  d ec r ea se  i n  c ov e r by  h e rb ac e ou s ve g et at i on .  CMA1  a n d th e p or ti o n of  t h e as s es smen t  u ni t 
a ss oc ia t ed  wi th  CMA2  t o b e un af f ec te d  b y ru n of f p ip ed  f r om t h e pl an t  s it e  wil l c on ti n ue  t o h av e l it tl e
o pp or tu n it y t o pe rf o rm t h is  f un c ti on  in  t he  fu tu r e.  In  co nt r as t, t h e op p or tu ni t y fo r  t he  p o rt io n  o f CMA2 th a t
wil l re c ei ve  st or mwa te r r un of f t o pe r fo rm t h is  f u nc ti on  wi ll  in cr ea s e to  so me  d e gr ee .

The  a bi l it ie s  o f th e  wet l an ds  t o  r ed u ce  p ea k  f lo ws an d d ec re a se  d own st re a m er os i on  a r e ra te d  mod e ra te 
a cc or di n g to  th e re s ul ts  of  t he  as se s smen t.  The  pe rf or man ce  of  t he s e fu n ct io ns  wi th i n th e CMAs a re  l imi te d
b y th e mod er a te  a mo u nt  o f  s ea so n al ly  in un da t ed  a r ea s, l o w amo un t of  wo od y  v eg et a ti on , a nd  l o w le v el  o f
o ut le t c on st r ic ti on .  Ho wev er , t he  h i gh  r at i o of  we tl an d  a re a  t o co n tr ib u ti ng  b a si n a re a en h an ce s  t he 
p er fo rma nc e o f th es e  f un c ti on s.  The  op po rt u ni ty  fo r th e se  f u nc ti on s  t o b e pe rf o rmed  is  mod e ra te  si nc e
t he re  i s  a  mo de ra te  amou n t of  r u no ff  fr om t h e we t la nd s.  It s ho ul d b e no t ed  t ha t  t he  op po rt u ni ti e s fo r t he 
CMAs to  re du c e pe ak  fl ows  a nd  d e cr ea s e do wn s tr ea m e ro si o n ar e  c ur re n tl y l ow t o mod er a te  t he s e si t es .

Des pi te  th e p ro po se d  h yd r ol og ic  mo di f ic at io n s, t h e mo de l  d oe s  n ot  p r ed ic t  t ha t t he  p o te nt ia l  t o r ed uc e p ea k
f lo ws  i n  t he  CMAs  wi ll  c h an ge .  Al th o ug h th e  p ro p os ed  t o po gr a ph ic  a n d hy d ro lo gi c  mod i fi ca ti o ns  wi ll 
i nc re as e  h yd r ol og ic  st or a ge  a nd  re du c e pe ak  ru no f f ra te s  t o s ome de g re e, th e fl o od in g  d ep th , o ut l et 
c on st ri c ti on , a nd  r a ti o o f in un d at ed  ar ea  t o  s ub - ca tc hme nt  a r ea  wil l  n ot  in cr ea s e su b st an ti a ll y f or  e it h er 
CMA.  Al th ou g h th e i nu nd a te d ar e a wi t hi n th e  a ss e ss me nt  un it  as so ci a te d wit h CMA2 wi l l ne ar l y do u bl e in 
s iz e, t h e in u nd at ed  ar ea  to  s ub - ca tc h me nt  a r ea  r a ti o do e s no t  i nc re a se  d r amat ic a ll y b ec au se  th e p la nt  s i te  ( 3 3
a cr es ) wil l b ec ome p ar t o f CMA2 ’ s ca t ch me nt  ar ea .  As  a  re su l t, t he  mo de l  d oe s n ot  p r ed ic t a ny  i n cr ea se  in 
t he  a bi l it y o f ei th e r CMA t o re d uc e p ea k fl o w.  Howev er , d ir e ct in g s to rmwat er  t o  CMA2  wil l s ub st a nt ia ll y 
d ec re as e  p ea k  r un of f  r at e s de li v er ed  fr om t h e pl a nt  s it e  t o Ter re ll  Cr ee k .  I ns t ea d o f be in g  d ir e ct ed  t h ro ug h  a 
l ar ge  d i tc h a lo ng  t h e ea s t ed ge  of  Bl ai ne  Ro ad  t h at  l ea d s di r ec tl y t o th e  c re ek , r un o ff  p ip e d to  CMA2  wi ll  b e 
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s to re d o n si t e an d i n th e  l ar ge  ar ea  do wn gr a di en t  b ef or e  r ea c hi ng  Te rr el l  Cre ek  ne ar  it s cr o ss in g  wit h
J ac ks on  Ro ad .  Th e o pp or t un it y f or  CMA1  t o r ed uc e  p ea k f lo ws  wi ll  c o nt in u e to  b e  l ow to  mod e ra te , b ut 
wil l be  mo de r at e to  hi gh  in  CMA2  d ue  to  t he  in fl o w of  d e te nt i on  p on d  r un o ff .

The  a bi l it y t o de cr e as e d owns tr e am e r os io n i s pr e di ct ed  to  i mpr ov e t o so me de gr e e in  bo th  CMAs .
Alt ho ug h  t he  pe ak  r u no ff  re du ct i on  a n d do wn s tr ea m e ro si o n co n tr ol  f u nc ti o ns  a re  cl os e ly  r el a te d, on ly  t h e
e ro si on - co nt r ol  f un c ti on  is  p re d ic te d  b y th e  mod e l to  i mpr ov e  d ue  t o  t he  su bs ta n ti al  in cr ea s e in  fo re st  an d
s cr ub -s h ru b v eg et at i on .  Th e wo o dy  v e ge ta ti o n wi l l pr od u ce  i mpr ov e h yd ro l og ic  s t or ag e  a nd  i n cr ea s e
h yd ra ul i c ro u gh ne ss , t he r eb y re d uc in g  r un of f  a nd  as so ci a te d e ro si on  fr om th e CMAs.  Des pi te  th e
e st ab li s hmen t  o f wo o dy  v e ge ta ti o n, s u rf ac e wat er  in pu ts  to  t h e CMAs  (e sp e ci al ly  in  CMA2 , po s t
mit ig at i on ) wil l co n ti nu e  t o ov e rwhe l m so il  st or a ge  c ap a ci ty , t he re b y pe r pe tu at i ng  t h e re la t iv el y  h ig h
s ur fa ce  wa te r  r un of f  f ro m t he  s i te s.  The  o p po rt u ni ty  f o r CMA1 to  d e cr ea s e do wn s tr ea m e ro si o n wi l l
c on ti nu e  t o b e lo w t o mo d er at e, bu t wil l in c re as e  t o a mod er a te  t o h ig h l ev el  i n  CMA2  whe re  ru no f f wi ll  be 
d el iv er e d fr o m th e p la nt  si te .  Hy dr o lo gi c s to ra g e in  CMA2  wi ll  r ed u ce  t h e er os i ve  p o we r of  th e p la nt  s i te 
r un of f, wh ic h  wou ld  be  mu ch  h ig h er  i f  a ll  o f  i t was  f un n el ed  to  t he  la rg e  d it ch  ea st  of  Bla i ne  Ro ad .

The  p ot e nt ia l  f or  t h e as s es smen t  u ni t s to  r e ch ar g e gr ou n dwat e r is  r a te d t o be  mo de ra t el y lo w d ue  to  t he  po or 
v er ti ca l  d ra i na ge  o f  t he i r so il s .  Be ca us e o f th e  mor e wid es p re ad  i n un da t io n in  CMA1 , t hi s a re a i s ra te d  t o
h av e sl i gh tl y  h ig he r  p ot e nt ia l t o re c ha rg e g ro un d wa te r t ha n CMA2 as s es sme nt  u ni t .  In fi lt ra t io n r at es  a r e
v er y sl o w wi t hi n th e  BP Che rr y Poi nt  pr op er t y an d  s ur ro u nd in g  a re as  be ca u se  o f t he  s o il s he r e ar e  u nd er l ai n
b y a th i ck  s t ra ti gr a ph ic  la ye r h ig h i n cl ay  an d s il t (Be ll in g ha m gl a ci oma ri ne  d r if t) .  Te rr e ll  Cr ee k re c ei ve s 
v ir tu al l y no  ba se  f l ow f r om g ro u nd wa t er  s ou r ce s ( St at e o f Wa s hi ng to n  Dep a rt me nt  of  Wa te r Re s ou rc e s
1 96 0) .

Res ul ts  of  t h e as se s smen t  p re di c t th a t th e p ot en t ia l fo r  t he  CMA1  t o  r ec h ar ge  g r ou nd wat er  wi ll  r e ma in  a t 
t he  c ur r en t l ev el , y et  t h e po te n ti al  fo r CMA2 to  re ch ar g e gr o un dwat e r wi l l in cr e as e s li gh tl y .  CMA1 ’s 
p ot en ti a l is  no t ex p ec te d  t o ch a ng e s in ce  t h e in c re as e i n in u nd at io n  d ue  to  t he  pr op o se d to p og ra p hi c an d 
h yd ro lo g ic  mo di fi ca t io ns  wi ll  n o t be  ve ry  l a rg e.  In co n tr as t , th e e xt en t  o f se a so na l ly  i nu n da te d  a re a i n th e 
a ss es sme nt  u n it  a ss o ci at e d wi th  CMA2  is  e xp e ct ed  to  n ea r ly  d o ub le .  Th is  in cr ea s ed  i n un da ti o n wi l l ca us e 
g re at er  amou n ts  o f g ro un d  wat er  to  b e  s to re d  i n t he  s oi l  wit h in  a nd  do wn g ra di en t  o f CMA.  Gi ve n t he  v er y 
l ow p er mea bi l it y an d  i nf i lt ra ti o n ca p ac it y o f th e  s oi ls  in  t h e ar ea , t he  op po rt u ni ty  to  r ec h ar ge  gr ou nd wat er 
s to re d i n st r at ig ra p hi c l ay er s b el ow th e so i l wi l l re ma i n lo w f or  b o th  CMAs .

The  p ro p os ed  re ha bi l it at i on  wil l  s ub s ta nt ia l ly  i mpr ov e h ab it a t su it a bi li t y fu nc t io ns  on  s it e .  Su pp re ss i on  o f 
n on -n at i ve , i nv as iv e  p la n ts  a nd  es ta b li sh me n t of  na ti ve  ve ge t at io n wil l e nh an ce  wi ld l if e ha b it at  as  wel l  a s
i nc re as e  p ri mar y pr o du ct i on  a nd  or ga n ic  e xp o rt .  Es ta bl i sh in g  n at iv e  p la n t co mmu ni ti e s wi ll  cr ea t e mo re 
h ab it at  st ru c tu re  a n d di v er si ty , whi c h wi ll  li ke l y au gme nt  b o th  wil d li fe  an d pl a nt  d i ve rs it y .  Gi ve n th e 
p ro xi mi t y of  re la ti v el y i nt ac t h ab it a ts  s uc h  a s mat ur e f or es t s, s tr e ams, la ke s, an d c oa st al  ha bi t at s, t h e
o pp or tu n it y f or  t he s e we t la nd s t o pe r fo rm t h e ha b it at  s u it ab i li ty  f u nc ti o ns  wil l  b e mod er at e  t o h ig h.

The  i nc r ea se d  e xt en t  o f i nu nd at i on  t o  o cc ur  in  CMA2  a nd  th e n at iv e e me rg e nt  v eg e ta ti o n an d woo dy  de br is 
t o be  e s ta bl i sh ed  i n  i nu n da te d p or ti o ns  o f b ot h CMAs wi l l pr o vi de  i n cr ea s ed  o pp o rt un i ti es  f o r aq u at ic 
i ns ec ts  an d a mp hi bi a ns  t o  f in d c ov er , f oo d, an d b re ed in g  s it e s.  Th e  a bs e nc e of  su rf a ce  wat e r in  la te  s u mmer 
wil l co n ti nu e  t o pr e ve nt  co lo ni z at io n  b y or g an is ms su ch  as  b u ll fr og s , a n on -n at i ve  a mph ib ia n  s pe c ie s th a t
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p re ys  u p on  a mph ib ia n  l ar v ae  ( Ri c ht er  19 99 ).  Pac i fi c ch o ru s f ro gs  a n d re d -l eg ge d  f ro g s ar e p re se n t in 
n ea rb y a re as  an d wi l l li k el y co l on iz e  t he  e n ha nc e d we tl a nd s i n on ly  a fe w y ea rs  fo ll o wi ng  t h ei r i ns ta ll a ti on .

Oth er  wi ld li f e li ke l y to  be ne fi t  f ro m t he  p r op os e d co mp e ns at o ry  mit i ga ti o n in cl u de s mamma ls  an d b ir ds .
Mamma ls  th at  re ly  u p on  wo od la nd  an d woo dl an d /mea d ow e dg e  h ab i ta t su c h as  bl ac kt a il  d e er , co y ot es ,
Dou gl as  sq ui r re ls , r ac co o ns , an d  p or c up in es  wi ll  be ne fi t  f ro m t he  e s ta bl i sh me nt  of  f o re st  a n d sc r ub -s hr u b
c ommu ni t ie s.  A wid e  v ar i et y of  bi rd s  wil l l ik el y  f in d n es ti n g an d/ o r fo r ag in g h ab it a t in  t h e CMAs 25  y e ar s
f ol lo wi n g in i ti al  mi ti ga t io n ac t iv it y  i nc lu d in g war bl er s , sp a rr ows, swal l ows, wo od pe c ke rs , h awks , a nd 
s hr ik es .

Upo n re a ch in g  mat ur i ty , t he  t re e s an d  s hr ub s  t o b e in st a ll ed  wi ll  p r ov id e  h ab it a t fo r  a  v ar i et y o f wi ld l if e
i nc lu di n g ma mma ls , b ir ds , a nd  a mph ib i an s.  The  f o re st ed  an d s cr ub -s h ru b a re as  wi ll  p r ov id e s he lt e r an d
t he rmal  in su l at io n f or  ma ny  s pe c ie s, wh ic h i s es p ec ia ll y  i mp o rt an t d ur in g  win te r .  Th es e ha b it at s  wil l p er mi t 
n es ti ng  an d b re ed in g  f or  a va ri e ty  o f  s pe ci e s in c ap ab le  of  u t il iz in g  t he  op en  me ad ows  f or  s u ch  a c ti vi ti e s.
The  woo d ed  a r ea s wi l l al s o se rv e  a s a  mig ra t io n a nd  d is p er sa l  c or ri d or  c o nn ec ti n g th e  f or es t ed  a r ea s so u th 
o f Gr an d vi ew Ro ad  wi th  t h e ri pa r ia n f or es t s ur ro u nd in g Ter re l l Cr ee k  t o t he  n or t h.  Mig ra ti o n an d  d is pe r sa l
h ab it at  is  e s pe ci al l y imp or ta nt  to  a r ea s li k e th i s po rt i on  o f  Wha tc o m Co u nt y wh e re  f o re st ed  ar ea s  a re 
s ev er el y  f ra g me nt ed  by  d e ve lo pme nt .

The  f or e st ed  an d sc r ub -s h ru b ar e as  wi ll  e nc o ur ag e  t he  e s ta bl i sh me nt  an d g ro wt h o f na t iv e mi d -s to r y an d
u nd er st o ry  v e ge ta ti o n an d  s up pr e ss  i n va si on  by  n o n- na ti v e, i n va si ve  pl an t s.  Th e  f or e st ed  a n d sc r ub -s hr u b
c ommu ni t ie s t o be  e s ta bl i sh ed  o n  s it e  may  e v en tu a ll y ex p an d i nt o ad j ac en t  u ni mp r ov ed  ar ea s, th er e by 
f ur th er  en ha n ci ng  h a bi ta t  v al ue  fo r t he  a re a .  Ho we ve r, th e mod el  p r ed ic t s th at  th e i nc re as e  i n n at iv e, wo od y 
v eg et at i on  wi ll  s up p re ss  impr ov e me nt  of  b ir d  h ab i ta t su i ta bi l it y, c a us in g  n o sc o re  i n cr ea se  in  CMA1  a nd 
o nl y an  in cr e as e of  2 pe r fo rman c e po i nt s in  CMA2 .

Aqu at ic  in se c ts , amp hi bi a ns , an d  o th e r an ima ls  a t tr ac te d  t o t he  e nh a nc ed  we tl an d s an d  u pl an d s wi l l pr ov i de 
i nc re as e d fo r ag in g o pp or t un it ie s  f or  a va ri e ty  o f  b ir ds  in cl u di ng  p a ss er i ne s (p e rc hi n g bi rd s ), wa te rf owl ,
r ap to rs , a nd  gr ea t b lu e h er on s.  Her o ns  f or a ge  f o r amph i bi an s  a nd  s mal l mamma ls  in  t h e sh al l ow p o nd s an d 
f al lo w f ie ld s  n or th  of  Gr an dv ie w Roa d  ( Ei ss i ng er  pe rs . c omm. 20 01 ).  Sig n if ic an t  a re a s of  o p en  f i el d ha b it at 
wil l be  ma in t ai ne d f or  h e ro n fo r ag in g .  The  qu al i ty  o f t he se  fo ra gi n g ar e as  wil l  b e muc h imp ro ve d  o ve r t he ir 
c ur re nt  co nd i ti on .  He ro n s wi ll  pr of i t fr om th e i nc re as e  i n i nu nd at e d ar e as  wit h  s ur f ac e wa t er  l e ss  t ha n  5 0
c m (2 0 i nc he s ) de ep  th at  su pp or t  a mp h ib ia ns  (Sho r t an d Coo pe r  1 98 5) .  Co n ve rt in g  t he  ex te ns i ve  r e ed 
c an ar yg r as s o n CMA 1  a nd  2 to  a n ot he r  h er ba c eo us  co ve r wil l b en ef it  he ro n s al so  wh il e  s ea rc h in g f or  s ma l l
mamma ls .  He r on s ha v e be e n ob se r ve d a vo id in g  t he  ta ll  d e ns e c ov er  t h at  r e ed  c an a ry gr a ss  p re s en ts 
( Ei ss in g er  p e rs . co mm. 2 0 03 ).

No th re a te ne d  o r en d an ge r ed  s pe c ie s a re  e xp e ct ed  to  b en e fi t d ir ec tl y  f ro m t he  p r op os e d co mp e ns at o ry 
mit ig at i on .

Sin ce  t h e we t la nd s c ur re n tl y do  no t p ro vi de  fi sh  ha bi ta t  a nd  wi ll  n o t pr o vi de  f i sh  h a bi ta t a ft er  mi ti ga t io n
a ct iv it y  i s c ompl et e , th e  f un ct i on al  pe rf or man ce  fo r Ha b it at  Su it ab i li ty  fo r An a dr omo us  Fis h  a nd  Ha bi ta t 
Sui ta bi l it y f or  Res i de nt  Fi sh  c a n no t  b e ev a lu at e d.  Th u s, t h e sc or e s fo r  t he  mi ti ga t io n we t la nd s  a re  s h own
a s no t ‘ N/ A’  (n ot  a p pl ic a bl e) .
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The  wet l an d c ommu ni t ie s t o be  e s ta bl i sh ed  o n  s it e  wil l c on ti n ue  t o g en er a te  r el a ti ve l y hi gh  ra te s  o f pr i ma ry 
p ro du ct i vi ty  an d re l ea se  or ga ni c  mat t er  t o d owns t re am a r ea s a t mo de r at e r at es  v i a th e  s ea so n al ly  fl owin g 
c ha nn el s .  A su bs ta n ti al  in cr ea s e in  pr imar y  p ro d uc ti on  an d o rg an ic  ex po r t is  p r ed ic t ed  t o r es ul t  f ro m t he 
p ro po se d  r eh a bi li ta t io n.  As a r es ul t , th e p ro po s ed  mit i ga ti o n is  p r ed ic t ed  t o c au se  mo re  b i omas s  t o be 
r et ai ne d  o n s it e (l o ck ed  up  i n t re es  an d sh r ub s)  an d al s o pr o du ce  a n  i nc r ea se d r at e o f or ga n ic  ma tt er  r e le as e .

I n su mma ry , t he  mod e l pr e di ct s t ha t t he  p ro p os ed  mi ti ga t io n wil l ca u se  g e ne ra ll y  s li g ht  i nc r ea se s  i n th e 
p er fo rma nc e o f hy dr o lo gi c  f un ct i on s a nd  s ub s ta nt i al  i nc r ea se s  i n th e  p er f or ma nc e  o f wet la nd  ha bi t at 
f un ct io n s.  For  CMA1 , th e  i nd ex  fo r o ne  h yd r ol og i c fu nc t io n ( De cr ea s in g Downs tr e am Er os io n)  wi ll 
i nc re as e , th e  i nd ex  fo r a no th er  hy dr o lo gi c f un ct i on  ( Re mov in g  Hea vy  Me ta l s an d Tox ic  Or ga ni c s)  wi ll 
d ec re as e  s li g ht ly , a nd  t h e in di c es  f o r th e r emai n in g fo u r hy d ro lo gi c  f un c ti on s wil l n ot  c ha n ge .  Fo r CMA2,
t he  i nd i ce s f or  t wo  hy dr o lo gi c f un ct i on s (De cr ea s in g Do wns tr e am Ero s io n, an d Re c ha rg i ng  Gro u nd wa t er )
wil l in c re as e  s li gh t ly  wh er ea s t he  r e ma in in g  f ou r  h yd ro l og ic  fu nc ti o ns  wi ll  n ot  ch an g e.  Pe r fo rma nc e of  al l
h ab it at  fu nc t io ns  wi ll  i n cr ea se  in  b o th  CMAs , bu t  i nc re a se s wil l be  sl ig h tl y la r ge r i n CMA2  as se s smen t u ni t.
The  g re a te r p er fo rma nc e i nc re as e  p re d ic te d f or  t h e as se s smen t  u ni t a ss oc i at ed  wi th  CMA2  i s a tt ri b ut ed  t o 
t he  d ra mat ic  in cr ea s e in  in un da t io n a nd  t he  re la t iv el y mod er a te  d ec r ea se  in  h er b ac eo u s ve ge t at io n .

Gai ns  a n d lo s se s in  fu nc t io na l p er fo r ma nc e f ro m t he  p ro p os ed  mi ti ga t io n h av e be e n ca l cu la te d  i n a cr e- 
p oi nt s, wh ic h  i s th e  p ro d uc t of  we tl a nd  f un c ti on a l pe rf o rman c e in de x  a nd  we tl an d  a cr e ag e.  The 
Was hi ng t on  St at e Me t ho ds  fo r As s es si n g We tl a nd  Fu nc ti on s  ( Ec o lo gy  1 9 99 ) s ug ge st s  mea s ur in g f un ct i on al 
p er fo rma nc e i n te rms  o f a cr e- po i nt s.  Alt ho u gh  t h e we tl a nd  f u nc ti on a l pe r fo rman c e is  in fl ue n ce d b y
wet la nd  si ze , t hi s mea su r emen t e ss en t ia ll y g iv es  eq ua l i mp or t an ce  t o  wet l an d fu n ct io n al  p er f or ma n ce  a nd 
wet la nd  si ze .  Ac re - po in t s or  f u nc ti o na l un i ts  c a n be  u s ed  t o  c ompa r e ga i n an d l os s i n ov er a ll  we tl an d
f un ct io n al  p e rf or ma n ce .

The  c umu la ti v e lo ss  of  we tl an d f un ct i on al  p e rf or man ce  t h at  wi ll  o cc u r as  a re su l t of  th e pr o po se d 
c on st ru c ti on  ha s be e n ca l cu la te d .  Th e re su l ts  o f  t hi s c al cu l at io n a re  s h own in  Ta bl e  1 3.  A t ot a l of  t e n
wet la nd  ar ea s  wil l b e el i mi na te d .  Th e te mp o ra l l os s in  fu nc t io na l p er fo r ma nc e o f th e  4 .6 6- a cr e p or ti on  of 
Wet la nd  F th a t wi ll  be  r e st or ed  su bs e qu en t t o co n st ru ct i on  wa s di sc u ss ed  in  Sec t io n 4 .4 .4 .
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Table  1 3 
Wet la nd Func t io na l Per fo r ma nc e I ndic e s and Acr e- Poi nt s f or  Ex is ti ng  We tl a nd Are a s Tha t Wi ll  be 

Per ma ne ntl y Eli mi na t ed by  t he  Pr opos e d Co ns t ruct i on. 1 

Wet la nd F
( 8.75  a c )

2 

Funct io n

Wet la nd
A 

( 1.69  a c )
2 

Wet la nd
B

( 2.81  a c )
2 

Wet la nd
C 

( 0.88  a c )
2 

Wet la nd
D 

( 5.92  a c )
2 

A U- 1
( 8.15  a c )

A U- 2
( 0.6 ac ) 

Wet la nd G
( 5.46  a c )

2 
Wet la nd H
( 0.23  a c )

2 
Wet la nd I
( 0.15  a c )

2 
Wet la nd J
( 4.39  a c )

2 
Sum

( 30 .5 8 a c) 
Poten tia l fo r  Rem ov ing 
Sed im en t

4 /
6 .7 6

4 /
 11 .2 4

4 /
3 .5 2

5 /
5 .4 5

5 /
4 0.75 

5/
3.0

4 /
 21 .8 4

4 /
0 .9 2

5 /
 0.75 

5 /
2 1.95 1 16 .1 8

Poten tia l fo r  Rem ov ing 
N utrien ts

2 /
 3.38 

2 /
5 .6 2

2 /
1 .7 6

3 /
1 7.76 

3 /
 24 .4 5

2/
1.2

2 /
1 0.92 

3 /
 0.69 

5 /
 0.75 

3 /
1 3.17 7 9.7

Poten tia l fo r  Rem ov ing 
H ea vy  Me ta ls  an d To x ic 
O rg an ic s 

4 /
6 .7 6

4 /
 11 .2 4

4 /
3 .5 2

5 /
5 .4 5

5 /
4 0.75 

4/
2.4

5 /
 27 .3 

5 /
 1.15 

5 /
 0.75 

5 /
2 1.95 1 21 .2 7

Poten tia l fo r  Red uc ing 
Pea k Flo ws 

2 /
 3.38 

2 /
5 .6 2

2 /
1 .7 6

4 /
 23 .6 8

4/
32.6

2/
1.2

2 /
1 0.92 

3 /
 0.69 

5 /
 0.75 

3 /
1 3.17  93 .7 7

Poten tia l fo r  D ec re a sing 
D ow ns tr e am  Er os io n

2 /
 3.38 

2 /
5 .6 2

3 /
2 .6 4

5 /
 29 .6 

5 /
4 0.75 

4/
2.4

3 /
1 6.38 

3 /
 0.69 

8 /
 1.2

3 /
1 3.17 1 15 .8 3

Poten tia l fo r  Rec ha r ging 
G ro un dw a te r

3 /
 5.07 

3 /
8 .4 3

3 /
2 .6 4

5 /
 29 .6 

5 /
4 0.75 

2/
1.2

4 /
 21 .8 4

5 /
 1.15 

1 /
 0.15 

5 /
2 1.95 1 32 .7 8

G en er al Ha bitat
Suita bility

2 /
 3.38 

2 /
5 .6 2

2 /
1 .7 6

2 /
1 1.84 

2 /
1 6.3

2/
1.2

1 /
 5.46 

1 /
 0.23 

3 /
0 .4 5

2 /
 8.78  55 .0 2

H ab itat Su ita bility  fo r
I nv er te b ra te s 

1 /
 1.69 

1 /
2 .8 1

0 /
0 

0 /
0 

2 /
1 6.3

1/
0.6

1 /
 5.46 

1 /
 0.23 

1 /
 0.15 

1 /
 4.39  31 .6 3

H ab itat Su ita bility  fo r
A mp hibia ns 

2 /
 3.38 

2 /
5 .6 2

1 /
 0.88 

1 /
 5.92 

2 /
1 6.3

2/
1.2

1 /
 5.46 

1 /
 0.23 

1 /
 0.15 

1 /
 4.39  43 .5 3

H ab itat Su ita bility  fo r
A na dr om o us  Fish 

N /A N /A N /A N /A N /A N /A N /A N /A N /A N /A N /A 

H ab itat Su ita bility  fo r
Res id en t Fis h 

N /A N /A N /A N /A N /A N /A N /A N /A N /A N /A N /A 

H ab itat Su ita bility  fo r
Wetla nd -  A ss o ciated 
Bir ds 

4 /
6 .7 6

3 /
8 .4 3

3 /
2 .6 4

3 /
1 7.76 

3 /
2 3.85 

2/
1.2

2 /
1 0.92 

2 /
 0.46 

2 /
0 .3 

3 /
1 3.17 8 5.49 

H ab itat Su ita bility  fo r
Wetla nd -  A ss o ciated 
Mam ma ls 

2 /
 3.38 

2 /
5 .6 2

2 /
1 .7 6

2 /
1 1.84 

1 /
 8.15 

1/
0.6

1 /
 5.46 

1 /
 0.23 

2 /
0 .3 

2 /
 8.78  46 .1 2

N ativ e Pla nt Rich ne s s 1 /
 1.69 

0 /
0 

0 /
0 

0 /
0 

1 /
 8.15 

0 /
0 

0 /
0 

0 /
0 

3 /
 0.45 

0 /
0  10 .2 9

Prima ry  Pr od u ctio n a nd 
Exp or t

6 /
1 0.14 

6 /
1 6.86 

6 /
 5.28 

7 /
4 1.44 

6 /
 48 .9 

8/
4.8

7 /
3 8.22 

7 /
 1.61 

9 /
 1.35 

7 /
3 0.73   1 99 .3 3 

1 Wetla nd  E an d  Wetla n d K w ill no t b e a ff ec te d  b y the  p ro p os ed  pr ojec t.
2 The se  a c re ag e s in dic ate the  imp a ct a r ea  f or  ea ch  we tlan d .  The  te mp or a ry  los s  o f w etla nd  fu nc tio na l p er fo r ma nc e b y th e  4 .6 6- a cr e p or tion  of  We tlan d F

tha t will be c om e th e  Wes t Res to r atio n  A re a is ta b ulated  in  Ta ble 4 a nd  is  d is cu s se d in Su bs e ctio n  4 .4 .4 .
3 The  s co r es  f o r fu nc tio na l p er fo r ma nc e  a re  a v er ag e d fo r a ll w e tlan ds  to  b e  a ff ec ted  b y  the  p r op os e d pr oje ct; the  s co r e fo r  Wetla n d F is  th e s um  o f its 

A U’ s sc o re s w eigh te d  b y a cr ea ge .

Pre di ct e d ga i ns  i n wet la n d fu nc t io na l  p er fo r ma nc e  f ro m t he  p r op os ed  mi ti g at io n wer e c ompa re d  wit h 
p re di ct e d lo s se s in  we tl a nd  f un c ti on a l pe rf o rman c e fr om th e p ro po se d  c on s tr uc ti o n (s e e Ta bl e  1 4) .  Wi th  th e
e xc ep ti o n of  De cr ea s in g Downs tr e am Er os io n, th e met ho d p re di c ts  t ha t  t he r e wi ll  be  a  ne t lo s s in  th e
p er fo rma nc e o f hy dr o lo gi c  f un ct i on s a s a re s ul t o f th e p ro po s ed  c on s tr uc t io n an d  mit i ga ti on .  Wi t h th e
e xc ep ti o n of  Pr imar y  Pro d uc ti on  an d Exp or t, th e met ho d p re di c ts  t ha t  t he  pr op os e d co n st ru ct i on  a n d
mit ig at i on  wi ll  l ea d  t o a  n et  i n cr ea s e in  p e rf or man ce  o f  h ab i ta t fu n ct io n s.
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Table  1 4 
Expec te d Gro s s and Net  Ga ins And Los s es  o f Acr e- Poi nt s

H yd ro lo g ic F u nction s H ab itat Fu nctio ns

F un ctio n 
G ains from 
M itig ation 

L osses fro m
C on stru ction 

E xp ected  N et
G ain or Lo ss

(+ or -) F un ctio n 
G ains from 
M itig ation 

L osses fro m
C on stru ction 

E xp ected  N et
G ain or Lo ss

(+ or -)
P oten tial fo r
R em ov in g 
S ed im en t

3 3.74 1 16 .1 8 -82 .4 4 G en eral
H ab itat
S uitability

2 78 .1 2 5 5.02 + 22 3.1

P oten tial fo r
R em ov in g 
N utrien ts

9 .3 2 7 9.7 -70 .3 8 H ab itat
S uitability for
Inv erteb rates

2 78 .1 2 3 1.63 + 24 6.49 

P oten tial fo r
R em ov in g 
H eavy  M etals
and  T ox ic
O rg an ics

-10 7.06 1 21 .5 7 -22 8.33 H ab itat
S uitability for
A mp hibians

1 66 .4 4 3.53 + 12 2.87 

P oten tial fo r
R ed ucin g  P eak 
F lo ws

4 .6 6 9 3.77 -89 .1 1 H ab itat
S uitability for
A nadrom o us
F ish

N /A N /A N /A 

P oten tial fo r
D ecreasing 
D ow nstream 
E ro sion 

2 18 .7 8 1 15 .8 3 + 10 2.95 H ab itat
S uitability for
R esid en t F ish 

N /A N /A N /A 

P oten tial fo r
R echarg ing 
G ro un dw ater

6 4.0 1 32 .7 8 -68 .7 8 H ab itat
S uitability for
W etland -
A ssociated 
B irds

1 71 .0 6 8 5.49 + 86 .5 7

H ab itat
S uitability for
W etland -
A ssociated 
M am mals

1 02 .4 4 6.12 + 56 .2 8

N ativ e P lant
R ichn ess

3 46 .7 8 1 0.29 + 33 6.49 

P rimary 
P ro du ction  an d
E xp ort

1 07 .0 6 1 99 .3 3 -92 .2 7

I t sh ou l d be  no te d t ha t d es pi te  wi de s pr ea d a cc ep t an ce  o f  t he  fu nc ti o na l a ss es sme nt  me th od  u s ed  f o r th is 
a ss es sme nt , t he  a cc u ra cy  of  i ts  re su l ts  i s l imit e d.  As  in di c at ed  i n  t he  me th od ’ s gu i de li ne s , th e  i nd ic e s do  no t
d en ot e a ct ua l  f un ct i on al  pe rf or man ce , b ut  o n ly  a n  e st ima te  o f  p er fo r ma nc e  b as ed  on  r e ad il y o bs er v ab le 
a sp ec ts  of  a  gi ve n s it e a nd  t he  re la t io ns hi p  b et wee n th e se  a s pe ct s a nd  t h e va ri o us  f u nc ti on s .  Ma ny  o f t he 
r el at io n sh ip s  b et we e n si t e as pe c ts  a n d we tl a nd  f u nc ti on s  a re  si mp ly  hy po t he si ze d  r el a ti on sh i ps  b e ca us e
s pe ci fi c  i nf o rmat io n  r eg a rd in g t he  r e la ti on s hi ps  ma y be  la ck i ng  ( Ec o lo gy  19 99 ).  The  va li di t y of  th es e
r el at io n sh ip s  may  b e  e sp e ci al ly  we ak  fo r th e  h yd r ol og ic  fu nc t io ns .

Ana ly si s  o f t he  CMAs ’ hy d ro st ra t ig ra p hy  a nd  so il s  c ombi n ed  wi th  v ar i ou s o bs er va t io ns  of  t he  si te ’ s
h yd ro lo g ic  r e gi me  h a ve  p r ov id ed  fu rt h er  i ns i gh t i nt o th e  f ac t or s af f ec ti n g hy dr o lo gi c  f un ct i on s.  The 
c on cl us i on s r eg ar di n g pe r fo rman c e of  hy dr ol o gi c f un ct io n s th a t we re  dr awn  f ro m t he se  an al ys e s an d 
o bs er va t io ns  di ff er  to  s o me  d eg r ee  f r om t he  re su l ts  o f t he  f u nc ti on a l as s es smen t  u si n g Ec ol o gy ’s  me th od s .
I n pa rt i cu la r , it  wa s sh o wn  t ha t  s lo p in g to p og ra p hy , po o r ve r ti ca l d ra in a ge , an d  l on g -t er m s at ur a ti on  a n d
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i nu nd at i on  r e cu rr en t  a cr o ss  t he  co ns t ru ct io n  s it e  a nd  t h e CMAs co mb i ne  t o  s ev er e ly  l i mi t th e  p ot e nt ia l t o
r ed uc e p ea k f lo ws  o r  r ec h ar ge  g r ou nd wat er  i n  t he s e ar ea s .  Ot he r we t la nd  fu nc ti o ns , s uc h as  th e p ot en ti a l to 
r emov e s ed ime nt s, n u tr ie n ts , an d  t ox i ns , ar e  a ls o  l imit e d to  so me  d e gr ee  by  t he  co mb i na ti on  of  t o po gr ap h ic ,
s oi l, a n d hy d ro lo gi c  f ac t or s fo u nd  a t  t he se  si te s .  Thu s , re s ul ts  o f  t he  fu nc ti o na l a ss es sme nt  ma y
o ve re st i ma te  cu rr en t  p er f or ma nc e  l ev e ls  o f mos t h yd ro lo g ic  f u nc ti on s  i n t he  c on s tr uc t io n si t e an d  t he 
CMAs.

Alt ho ug h  t he  re ha bi l it at i on  p ro p os ed  fo r th e  CMAs  i s ex p ec te d  t o imp ro ve  pe rf or man ce  of  t he s e an d  o th er 
h yd ro lo g ic  f u nc ti on s , th e  f un ct i on al  as se ss men t mod el  d o es  n o t pr ed i ct  l a rg e in c re as e s in  p e rf or man ce .
The se  p r ed ic t io ns  u n de re s ti ma te  th e a ct ua l i mp ro v emen t e xp ec t ed  b ec a us e t he  mod e l la c ks  t he  se ns i ti vi ty 
a de qu at e  t o a cc ou nt  fo r t he  c ha n ge s i n si te  co nd i ti on s t ha t wil l be  ca us e d by  t h e pr o po se d mit ig a ti on .  Fo r
i ns ta nc e , ad d in g th e  c on t ri bu ti n g ba s in  a re a  c omp ri se d b y th e  p la nt  si te  (3 3 ac r es ) t o th e a ss es s me nt  u n it 
a ss oc ia t ed  wi th  CMA2  h as  no  e ff e ct  o n  t he  s c or es  fo r th e  h yd r ol og ic  fu nc t io ns .

I n ad di t io n, th e mo d el  f a il s to  in co r po ra te  th e mit ig at i ng  e f fe ct  o f  t he  pr op os e d de t en ti on  po nd s  o n th e 
c ha ng es  in  p r oj ec t s it e’ s  h yd ro l og ic  re gi me .  Be c au se  t h e po n ds  a re  be in g  d es ig n ed  u s in g up d at ed 
t ec hn iq u es  a n d wi ll  in cl u de  d ea d  s to r ag e, t h ey  wi ll  mit i ga te  pe rf or man ce  lo ss es  of  a l l hy dr o lo gi c  f un ct i on s
e xc ep t Pot en t ia l to  fo r Rec ha rg i ng  Gr ou nd wa t er , a  f un ct i on  wh ic h is  no t s ig ni fi c an t o n th e BP Ch e rr y Po i nt 
p ro pe rt y  d ue  to  t he  un de r ly in g a qu it a rd .

Thu s, t h e ac t ua l pe r fo rma nc e lo s se s o f hy dr o lo gi c  f un ct i on  d u e to  t h e pr o po se d c on st r uc ti on  wi ll  be  l es s 
t ha n in d ic at e d by  t h e fu n ct io na l  a ss e ss me nt  re su l ts  whe r ea s t he  e xp e ct ed  ga in s wil l b e as  g r ea t o r gr ea t er 
t ha n in d ic at e d by  t h e fu n ct io na l  a ss e ss me nt  re su l ts .  As  a  r e su lt , t he  p r op os ed  mi ti g at io n wil l a de qu at e ly 
o ff se t t he  l o ss es  o f  h yd r ol og ic  fu nc t io n pe r fo rma nc e to  be  c a us ed  b y  t he  pr op os e d co n st ru ct i on  ( i nc lu di n g
d et en ti o n po n d co ns t ru ct i on ).

The  p ro p os ed  mi ti ga t io n wil l gr e at ly  impr ov e  e co l og ic al  in te g ri ty  a n d fu n ct io na l it y o f th e wet la n ds  wit h in 
t he  CMAs .  Ap pl yi ng  Ec ol o gy ’s  we tl an d  r at in g  s ys t em t o t he  CMA we tl a nd s u nd er  c o nd it i on s pr e di ct e d to 
o cc ur  2 5  y ea r s fo ll o wi ng  in it ia l  mit i ga ti on  ac ti v it y re s ul ts  in  Cat e go ry  II  wet l an ds  wi th  v e ry  h i gh  s co r es ,
i nd ic at i ng  a  hi gh ly  va lu a bl e Ca t eg or y  I I we t la nd .  Th e e xi st i ng  wet l an ds  wi th in  th e CMAs ar e  r at e d as  a 
Cat eg or y  I I wet la nd s  u si n g th e Was hi n gt on  St at e Wet la nd s  Rat i ng  Sys t em ( Eco lo gy  19 93 ) .  Des p it e t he ir 
d eg ra de d  c on d it io n, th es e  wet la n ds  s a ti sf y t he  c r it er ia  fo r Cat eg or y  I I s ta tu s s in ce  th ey  a r e fa i rl y la r ge  a n d
h yd ro lo g ic al l y co nn e ct ed  vi a in t er mi t te nt  s t re ams  t o Te r re ll  Cr ee k, a sa l mo n- be a ri ng  st re am wi th  an  i nt a ct 
r ip ar ia n  f or e st .  Ho we ve r , th ey  ba re l y ex ce e d th e  t hr es h ol d b et we en  Ca te g or y II I  a nd  Ca te go r y II  we tl an d s.
The  c omp le te d  wet la n d ra t in gs  d a ta  f o rms fo r  t he  CMAs  u n de r c ur re nt  an d p re di ct e d co n di ti on s  a re 
p re se nt e d in  Ap pe nd i x C.

5.4.7 Buffers

The  u pl a nd  a r ea s sc a tt er e d ac ro s s va r io us  p o rt io n s of  t h e CMAs sh ar e  b or d er s wi t h th e  wet la n d ar e as  wit h in 
t he  CMAs  a nd  ar e th u s co n si de re d  wet l an d bu f fe rs .  Mo st  of  t h es e up l an d mea do w a re as  ar e on l y sl i gh tl y
h ig he r i n el e va ti on  th an  th e we t la nd s  a nd  r e ta in  sa tu ra t io n f or  l on g  p er i od s du r in g t he  wet  se as o n.  Th e 
Upl an d For es t  c ommu n it ie s  t o be  es ta b li sh ed  wi th i n th es e  a re a s wi ll  impr o ve  t he i r se r vi ce  a s  wet l an d
b uf fe rs , t he r eb y en h an ci n g pe rf o rman c e of  b o th  h y dr ol og i c an d  h ab it a t we t la nd  f u nc ti o ns .
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The  r ip a ri an  fo re st  as so c ia te d wit h Ter re ll  Cr ee k  wil l p ro vi d e a bu f fe r t o mo st  of  t h e no rt h er n b or de r o f th e 
CMAs.  Onl y t he  wes t er nmo st  p or t io n o f CMA2  do es  no t bo r de r t hi s ma t ur e mix ed  d e ci du o us /c on i fe ro u s
f or es t.  Two  pa tc he s  o f mat ur e f or es t  d is ti n ct  f r om t he  ri pa r ia n fo r es t a ss oc ia t ed  wi th  Ter r el l Cre ek  a l so 
b or de r CMA2.  The se  fo re s ts  a re  ma in l y co mp o se d o f de ci d uo us  br oa d- l ea ve d  t re es , b ut  ha ve  s e ve ra l  n at iv e 
c on if er o us  t r ee s ap p ro ac h in g ca n op y l ev el .

I n ar ea s  a lo n g Bl ai n e Ro a d an d Gra nd v ie w Ro a d, we tl an ds  ex te n d to  t h e ed g e of  t h e ROW o r be y on d.  In
t he se  a r ea s t he re  i s  n o o pp or tu n it y f or  d es i gn at i ng  u pl a nd  b u ff er s.  In o th er  a r ea s o f th e CMAs, th e we t la nd 
c on ti nu e s be y on d th e  b ou n da ry  o f  t he  CMA, a n d th e se  a re a s li k ewis e h av e n o op po r tu ni t y fo r wet la n d
b uf fe rs .  Th e  l at te r  a re a s bo rd e r on  ot he r BP pr o pe rt y wit h n o ac ti v e la n d us e, an d t he  f un c ti on s  o ft en 
p ro vi de d  b y b uf fe rs  ar e l es s imp or ta n t or  a r e pr o vi de d b y th e  wet la n d.

5.4.8 Land Use

Alt ho ug h  t he  BP Che r ry  Po in t pr o pe rt y  n or th  of  Gr an dv ie w Roa d  i s zo n ed  f o r ‘l ig h t imp ac t in d us tr i al ’
d ev el op men t, BP i nt e nd s t o ma in t ai n t hi s ar e a in  a na tu r al  s t at e.  As st a te d ea r li er , t he  CMAs  p r imar il y 
c on ta in  ab an d on ed  p a st ur e  t ha t h as  n o t be en  cu lt i va te d i n ov e r 10  y e ar s.  The se  ar ea s  a re  c u rr en t ly  u ti l iz ed 
b y th e Was hi n gt on  Fi sh  a n d Wi ld l if e Ser vi ce  (WDFW) to  p r od uc e  g ra in  fo r r in g- ne c ke d p he as an t s, wh ic h
a re  r el e as ed  he re  e a ch  a u tu mn  f o r th e  r el at i ve ly  fe w hu n te rs  th at  p u rs ue  th em.  Th es e  a re as  en du r e on ly 
o cc as io n al  h u ma n tr a ff ic .  WDFW in  c o nj un ct i on  wi th  Duc k s Un l imit ed  ha s a ls o co n st ru c te d two  p on d s,
b ot h of  wh ic h  p ro vi d e ha b it at  f o r wa t er fo wl .  Th e  g ra in - pr od u ct io n a re as  an d po n ds  a r e lo ca t ed  o v er  s ev e ra l
h un dr ed  fe et  fr om t h e pr o po se d CMAs a nd  n o maj or  co nf li c ts  wi th  h un t er s a re  e xp e ct ed  (Ree d p er s. co mm.
2 00 2) .

A l ar ge  ar ea  ov er la p pi ng  mo st  o f  CMA1  i s op e n to  ca tt le  gr az i ng  u nd e r a 5 -y ea r c on tr a ct  wit h  a  d a ir y
f ar me r t ha t b eg an  i n  2 00 1 .  Typ i ca ll y , th e a pp ro x imat el y  6 0 c ows an d  2 5 c al ve s c on gr e ga te  o n  t he  hi ll 
whe re  t h ey  h a ve  b ee n  f ed  ha y th r ou gh  th e wi n te r.  Howev e r, t h e ca tt l e ar e  f re e t o en t er  t he  we tl a nd  t hr o ug h
a  g at e t ha t i s op en  fo r mos t of  th e g ro wi ng  se as o n.  Du r in g t hi s ti me, t h e ca tt l e gr a ze  v ir t ua ll y  a ll  t h e
h er ba ce o us  s p ec ie s p re se n t wi th i n th e  g ra zi n g ar e a, i nc l ud in g  s lo ug h  s ed g e.  Ob s er va t io ns  o f  t he  gr az ed  ar ea 
i n Oc to b er  2 0 02  f ou n d th a t he rb a ce ou s  p la nt  sp ec i es  d iv e rs it y  h as  i n cr ea s ed  s ub s ta nt i al ly  s i nc e b ef or e t he 
g ra zi ng  be ga n .  In a dd it i on , th e  s ur f ac e la y er  o f  t he  s o il  a p pe ar s s li gh t ly  d is t ur be d  b y th e  t ra mpl in g e ff ec t  o f
t he  c at t le .  Si nc e t he  g r az in g c on tr a ct  i s r ev oc a bl e, t h e ca t tl e wi l l be  re ad il y  r emo ve d be f or e c ompe ns a to ry 
mit ig at i on  i s  i ni ti a te d.

The  mea d ow a r ea s we s t of  CMA2  a n d ea s t of  CMA1  a r e al so  wi th i n th e BP Ch e rr y Po i nt  p r op er ty  an d
t he re fo r e wi l l be  r e ta in e d as  u n de ve l op ed  a r ea s.  The  r i pa ri a n fo re s t to  th e no r th  s e rv es  a s  t he  bu ff er  ar ea  fo r
Ter re ll  Cr ee k  a nd  t h us  i s  o ff -l i mi ts  to  d ev e lo pme nt .

Cur re nt  an d e xp ec te d  f ut u re  l an d  u se s  i n th e  a re a  n ea r t he  CMAs  a re  no t l ik el y t o de t er  e nh a nc eme nt  o f t he 
CMAs or  de gr a de  t he i r fu n ct io na l  p er f or ma nc e  o ve r  t ime.  Air  qu al it y  mod e li ng  i n di ca t es  t ha t  e mi s si on s
f ro m th e  c og e ne ra ti o n fa c il it y wil l n ot  s ig n if ic a nt ly  a f fe ct  cu rr en t  a mb i en t ai r  q ua l it y in  th e a re a (Go ld er 
Ass oc ia t es  2 0 03 d) .  Al th o ug h re s id en t ia l de v el op men t ma y  i nc r ea se  t o  s ome  d eg re e  o ve r  t he  n e xt  f e w
d ec ad es , t he  ar ea s a dj ac e nt  t o t he  CMAs  wil l  l ik e ly  r et a in  t h ei r ru r al  c h ar ac te r .  Th e ne ar e st  p r op er ti e s to  th e
CMAs ou t si de  BP o wn e rs hi p  a re  n o rt h o f Te rr e ll  Cr ee k an d  a re  ap pr ox i ma te l y 0.25  mi le s  a wa y.  Alt h ou gh 
i t cu rr e nt ly  co nv ey s  l ig h t to  mo de ra t e tr af f ic , Bla in e Roa d a nd  t he  po rt i on  o f Gra nd v ie w Ro a d ea s t of  t h e
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i nt er se c ti on  wi th  Bl ai ne  Ro ad  ( a ls o k no wn  a s  Sta t e Ro ut e  5 48 )  i s no t  l ik e ly  t o b e ex p an de d a t an y  t ime ( Le e
p er s. c o mm. 2 00 3) .  Si nc e  t he  p o rt io n  o f Gr a nd vi e w Ro ad  we st  of  i ts  in te r se ct io n  wit h  Bla in e  Roa d  c on ve y s
o nl y li g ht  t r af fi c, th is  ar ea  wi ll  n o t li ke l y be  ex pa nd e d ei t he r.

5.5 CONSTRAINTS

Van da li s m by  tr es pa s se rs  ma y be  th e o nl y co n st ra i nt  t o mit ig a ti on  s u cc es s  t ha t i s ou t si de  t h e own er ’s 
c on tr ol .  Ho wev er , n o va n da li sm ha s o cc ur re d  t o t he  e xi s ti ng  mi ti ga t io n s it e lo c at ed  ju st  we st  o f  CMA2 a nd 
n on e is  ex pe c te d to  oc cu r  i n th e  CMAs .  The  mi ti g at io n s it es  ar e wi t hi n BP Ch er r y Po i nt  p ro p er ty  ne ar  t h e
r ef in er y  a nd  cu rr en t ly  u n de rg o r eg ul a r se cu r it y c he ck s b y th e  e xi st i ng  s e cu ri ty  co nt r ac to r.

5.6 SITE PLAN

5.6.1 Hydrologic Modifications

The  h yd r ol og i c mo di f ic at i on s pr o po se d  f or  t h e CMAs in cl u de  p l ug gi ng  (f il l in g)  p o rt io n s of  s o me  d i tc he s i n
b ot h CMAs, d i re ct in g  s to r mwat er  ru no f f to  CMA2  f r om t he  de te n ti on  p o nd  t o  b e co n st ru c te d at  th e p la nt 
s it e, a n d ex c av at io n  o f s wa le s t o en s ur e th a t ru n of f is  di sp e rs ed  a c ro ss  a wi de  ar ea  of  CMA2 .  Th es e
mod if ic a ti on s  wil l r es to r e hi st o ri c d ra in ag e  p at t er ns , f ur th e r impr o ve  wa te r qu a li ty  of  t he  ru no f f fr om th e
d et en ti o n po n d, a nd  re du c e dr ai n ag e e ff ic ie n cy , t he re by  in cr e as in g h yd ro l og ic  s t or ag e .

The  p or t io ns  of  d it c he s wit hi n t he  CMAs  t ha t  wil l  n ot  b e  f il l ed  l ac k  t he  po te nt i al  t o  c on tr i bu te  to  h yd r ol og i c
r es to ra t io n.  Bec au s e th e se  d it c he s c on ve y r el at i ve ly  h i gh  f l ows du r in g win te r s to rm ev en ts , f il l in g th e m
wou ld  l i ke ly  ca us e e ro si o n (p os s ib ly  gu ll yi n g)  a n d ul ti mat el y  n ot  i mpr ov e  h yd ro l og ic  st or ag e  o r
p er fo rma nc e o f hy dr o lo gi c  f un ct i on s o n th e s it e.

Fig ur e 8 A co n ta in s t he  p l an  d ra win g s ho wi ng  mo di f ic at io n s pr o po se d f or  CMA1  a nd  Fi gu r e 8B c o nt ai n s
c ro ss  s e ct io n  d ra wi n gs  d e ta il in g  d it c h pl ug g in g p ro po se d  f or  CMA1 .  Fi gu r e 9A c o nt ai n s th e p la n d ra wi ng 
s ho wi ng  mo di f ic at io n s pr o po se d f or  CMA2  a nd  Fi gu r e 9B c o nt ai n s th e c ro ss  se ct io n  d ra win gs  d e ta il i ng 
d it ch  p l ug gi n g pr op o se d f or  CMA2 .

The  l oc a ti on s  o f th e  mai n  d it ch e s wi t hi n CMA1 an d  CMA2 a s th e y cu rr e nt ly  ex is t a re  s h own in  Fi gu r e 5A
a nd  Fig u re  5 B.  Nat i ve  s o il  wil l  b e u se d to  pl ug  th e up p er  ( s ou th er n ) po r ti on  o f  t he  ma in  d i tc h i n CMA1 , t he 
s ha ll ow di tc h  t ha t e xt en d s ea st - we st  in  t he  no rt h we st er n  p ar t  o f CMA1, t h e up pe r  ( ea s te rn ) p or ti o n of  t h e
e as t- we s t di t ch  i n CMA2, an d th e  u pp e r (s ou t he rn )  p or ti o n of  th e di t ch  a l on g th e  wes t  b ou nd a ry  o f  CMA2.

To th e e xt en t  p ra ct i ca bl e , so il  fr om sp oi ls  ca st  ad ja ce n t to  th e di t ch es  wi ll  b e  u se d  t o fi l l th e  d it ch e s.  Soi l
e xc av at e d up o n cr ea t in g t he  i nl e t ch a nn el  a n d so me br oa d  s wa l es  wil l  a ls o  b e us e d to  fi ll  d i tc he s .  The  ar ea s 
i mmed ia t el y s ur ro un d in g t he  d it c he s t o be  f i ll ed  ma y be  re co n to ur ed  to  f u rt he r s imul a te  h is t or ic a l
t op og ra p hy .  Th e ar e as  r e co nt ou r ed  a s  p ar t o f th e  d it ch  fi ll i ng  a nd  swal e  c re at i on  wi ll  b e p la nt e d an d s ee de d 
wit h na t iv e p la nt s.

Dir ec ti n g st o rmwa te r  r un o ff  t o CMA2 wil l re q ui re  pi pi ng  ru no f f fr om th e p ro po se d  d et e nt io n p on d f or  t he 
p la nt  s i te  t o  a  c ha n ne l t ha t wi l l be  co ns tr u ct ed  in  t he  ea st e rn  p or t io n o f CMA2 .  Tr e at ed  r u no ff  fr om t h e
d et en ti o n po n d wi ll  be  d i re ct ed  we st  al on g t he  s o ut h ed g e of  Gr an dv i ew Ro ad  a nd  th en  no rt h t hr ou g h a
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c ul ve rt  to  b e  i ns ta l le d u nd er  Gr an dv i ew Roa d .  Ru no ff  wi ll  t h en  l ea d  n or t h th ro u gh  a n  a pp ro x imat e ly  1 ,0 5 0- 
f oo t lo n g in l et  c ha n ne l t o be  e x ca va t ed  n ea r  t he  ea st  e d ge  o f  t he  s i te .

The  i nl e t ch a nn el  wi ll  b e  c on st r uc te d  t o ma t ch  t h e ex is t in g v er y gr a du al  sl op e ( 0.3%)  wit h a  t wo - fo ot  b a se 
a nd  h al f -f oo t  d ep th  be lo w t he  e x is ti n g gr ou n d su r fa ce .  Ad di t io na l d ep th  wi th in  th e c ha nn el  wi ll  be  c re a te d
b y co ns t ru ct i ng  b er ms to  su rr ou n d th e  c ha nn e l.  Exc ep t f or  t h e se ct i on s o f th e b er m t ha t wi l l se r ve  a s
o ut le ts , t he  be rm wi ll  b e  c on st r uc te d  o f co mpa ct e d fi ll  ex ca v at ed  f r om o t he r po r ti on s  o f CMA2.  The 
c ha nn el  bo tt o m an d b er ms  ha ve  b e en  d e si gn ed  to  t o le ra te  co lo n iz at io n  b y u nmai nt a in ed  ve ge ta t io n.

Six  ‘ di s pe rs e r ou tl e ts ’ c on si st i ng  o f  7 5- fo o t wi d e se ct i on s o f pe rme ab le  ma te ri a l (c o ar se  s a nd  a n d gr av e l) 
wil l be  in st a ll ed  i n  t he  we st er n  b er m.  The  di sp e rs er  o u tl et s  wil l b e co n st ru ct e d at  st ra te g ic  l o ca ti on s  a lo n g
t he  wes t er n b er m of  th e c ha nn el  so  t h at  r un o ff  wi ll  b e s pr ea d  a cr os s  a  wi de  p or t io n o f CMA2 .  Th e  d is pe r se r
o ut le ts  wi ll  al so  d i ss ip a te  f lo w e ne r gy , re l ea si n g wa te r  a t r el at iv e ly  l o w ra te s  t o p re ve nt  er os i on .  Th e
s to rmwa t er  wi ll  s ee p  t hr o ug h th e  g ra v el  a nd  co nt i nu e we s twar d  d own t he  s l op e as  sh ee t  f lo w a nd  s e mi -
c on ce nt r at ed  fl ow.  Co ns t ru ct io n  d ra win gs  d e ta il i ng  t he  in le t  c ha nn e l an d  i ts  d i sp er s er  o ut l et s a re  s ho wn in 
Fig ur e 9 C.

The  i nl e t ch a nn el  i s  d es i gn ed  t o  p ro v id e di s pe rs e d st or mwa te r  f lo ws  to  CMA2  whi l e li mit in g g ra di n g
a ct iv it i es  wi th in  e x is ti n g ar ea s .  Th e ch an n el  i s  p la ce d  n ea r  t he  t o p of  a br oa d  wes t -f ac in g  s lo p e wi th i n
CMA2.  The  s h al lo wl y  e xc a va te d c ha nn e l wi ll  al lo w f lo w t o ex i t th e c ha nn e l th ro u gh  t h e di sp e rs er  ou tl et s 
d ur in g mos t wet  s ea s on  s t or m ev e nt s.  To en s ur e e ve n di s tr ib u ti on  o f  f lo w a mo ng s t al l  t he  d i sp er s er  o ut l et s,
wat er  l e ve ls  in  t he  ch an n el  wil l  b e c on tr ol l ed  b y  a dj us t ab le  we ir s o r si mil ar  d e vi ce s .  The  cu lv e rt  o ut l et 
( in le t t o th e  i nl et  ch an n el ) wi l l al s o be  d e si gn e d to  a l lo w min or  a d ju st men ts  i n  c on s tr ic ti o n.  Wit h th e se 
a dj us ta b le  f e at ur es , min o r ch an g es  i n  c ha nn e l fl o w ma y b e ma d e du ri n g th e  f ir st  1 to  2 ye ar s  a ft e r
i ns ta ll a ti on  to  max i mi ze  fl ow d i sp er s al .  If  n ec e ss ar y, fu rt h er  a dj u st me n ts  wit h  t he s e fe at u re s may  b e mad e
a s si te  co nd i ti on s c ha ng e .

Flo w fr o m th e  n or th e rn  p o rt io n o f th e  i nl et  ch an n el  wil l  l ea d  wes t a nd  n o rt hwes t  t hr o ug h th r ee  b r oa d swa le s
t o be  e x ca va t ed  wit h in  t h e up la n d ar e a th at  ex is t s ju st  we st  of  whe r e th e  i nl et  ch an n el  wil l  b e c on st ru c te d.
Alt ho ug h  i t i s no t c le ar l y sh own  i n Fig ur e 5 B, t h e ex is t in g e le va ti o n of  th e ea s te rn  po rt io n  o f t hi s up l an d
a re a is  sl ig h tl y ab o ve  t h e lo ca t io n o f th e p ro po s ed  o ut l et s i n th e n or th e rn  p or t io n o f th e i nl et  ch an ne l .  Th us ,
c re at in g  t he s e swal e s is  ne ce ss a ry  t o  e nc ou r ag e o ve rl an d  f lo w t o co n ti nu e  wes twa rd  t o  p re ve n t it  fr om
f lo wi ng  so ut h wa rd  a s  a  r e su lt  o f  t he  ex is ti n g to p og ra ph i c ob s tr uc ti o ns .  As  a  r e su lt , i t en s ur es  th at  r u no ff 
wil l be  di sp e rs ed  o v er  a  wi de  a r ea .  Ex ca va t io n o f th e s wa le s  wil l l ower  su rf ac e  e le v at io ns  no  mo re  t ha n  1 
f oo t ac r os s p or ti on s  o f t he  u pl a nd  t h at  a re  ap pr o xi ma te l y 50  fe et  wi de .  Th e sl o pe  a n d as pe c t of  th es e s wa le s 
wil l re mai n v er y si mil ar  to  e xi s ti ng  co nd it i on s, bu t th e  l owe re d el e va ti o ns  wil l  a ll o w su rf a ce  wa te r to  fl ow
t hr ou gh  th em.  Cr os s -s ec t io n dr a wi ng s  d et ai l in g s wa le  e x ca va t io ns  a r e sh o wn  i n Fig ur e  9 D.

The  i nl e t ch a nn el  wi ll  n o t be  e x te nd e d ac ro s s th e  e nt ir e  l en g th  o f CMA2 ( ap pr ox i ma te l y 1,60 0  f ee t  n or th - 
s ou th ) b ec au s e th e t op og r ap hy  n o rt h o f th e e xi st i ng  e as t -wes t  d it ch  do es  no t pe r mi t o ve rl an d  f lo w t o tr a ve l
wes twar d .  Se ve ra l s ea so n al ly  i n un da t ed  wet l an d a re as  c u rr en t ly  c on v ey  f l ow i n e ph eme ra l mi n or  c h an ne ls 
s ou th wa r d to  th e di t ch .  An y ru n of f i nt ro du c ed  t o  t he se  we tl a nd s wo u ld  b e  c ap tu r ed  b y  t he se  mi no r  c ha nn e ls 

a nd  c ar r ie d t o th e n ewly  fi ll ed  di tc h .  The channel  st ops short  of  thi s dit ch to prevent dir ecti ng fl ows
t here that  woul d er ode newl y pl aced mat er ial .  Th us , e xt e nd in g t he  i n le t ch a nn el  to  i ts  pr op o se d
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t er mi nu s  max i mi ze s f lo w d is pe rs a l ac r os s CMA2 wi t ho ut  c r ea ti n g a po t en ti a l so ur c e of  er os io n  a nd 
s il ta ti o n.

5.6.2 Post-mitigation hydrologic pathways and rates

Fig ur es  10 A a nd  1 0B sh ow th e ex p ec te d  p os t- mit ig a ti on  h y dr ol o gi c pa t hway s  a nd  s u rf ac e  f lo w r at es  wi th in 
a nd  d own gr ad i en t of  ea ch  CMA as  a re s ul t of  th e p ro po se d  h yd r ol og ic  mo di f ic at io n s.  As wi th  ex is t in g
c on di ti o ns , p os t- mi t ig at i on  f lo w wil l  o cc ur  in  d i tc he s, in  n a tu ra l c ha nn e ls , ov e r wi d e ar ea s  a s s he et  f l ow,
a nd  t hr o ug h s ub su rf a ce  p a th wa ys .

Sto rmwa t er  r u no ff  f r om t h e two p ro po s ed  d et e nt io n  p on ds  wi ll  be  d ir e ct ed  to  a re a s no r th  o f Gra nd v ie w
Roa d an d  wes t  o f Bl a in e Roa d.  The  ma jo ri ty  of  d i sc ha rg e s fr o m th e d et en t io n po n d fo r  t he  p l an t s it e wi l l
d ra in  t o  CMA2  v ia  t h e cu l ve rt  t h at  wi ll  b e c on st r uc te d u nd er  Gr an dv i ew Ro ad  j us t  wes t  o f it s  i nt e rs ec ti o n
wit h Bl a in e Roa d.  The  p o nd  wil l  b e d es ig ne d  s o t ha t on l y wh e n ou tf l ow r a te s ex c ee di n g th e r at e e xp ec te d 
t o oc cu r  d ur i ng  t he  6- mo n th , 24 - ho ur  st or m wil l p on d ru n of f b e di re c te d t o th e e xi st i ng  c ul v er t u nd er 
Gra nd vi e w Ro a d th at  le ad s  t o th e  l ar g e di tc h  a lo n g th e e as t s id e of  Bl ai n e Ro ad .  Ac c or di ng  to  p r el imin a ry 
c al cu la t io ns  de ri ve d  f ro m t he  o r ig in a l de te n ti on  po nd  d e si gn  wo rk  ( Gol de r  Ass oc i at es  20 02 ), ou tf l ow f ro m
t hi s de t en ti o n po nd  du ri n g th e 6 -mon t h, 2 4- h ou r s to rm e v en t wil l be  ap pr o xi ma te l y 1.3 3 cf s.  All  di sc ha r ge s
f ro m th e  d et e nt io n p on d f or  Lay - Do wn  Ar ea s 1 , 2, an d 3 a nd  t h e co nt r ac to r ’s  p ar k in g l ot  wil l  d ra i n to  a 
d it ch  t h at  c u rr en tl y  l ea d s to  a  cu lv e rt  u nd e r Gr a nd vi ew Ro ad  to  a  s e ri es  of  p on d s an d  wet la n ds  c o nn ec te d  b y
wel l- ve g et at e d ch an n el s a nd  s wa l es .

Est imat e s of  fl ow r a te s wer e ma d e fo r  t he  6 - mo nt h , 24 -h o ur  s t or m ev e nt  b y  s ummi n g ex p ec te d d is ch a rg e
r at es  f o r th e se  s to r ms  f r om t he  de te n ti on  p o nd s ( as  d et e rmin e d by  t h e po n d de si g n ca l cu la ti o ns ) a nd  f lo w
r at es  f o r ex i st in g c on di t io ns  e s ti ma t ed  u si n g th e  SCS me th od .  Th e i nc re a se  i n f lo w r at e in  di tc h es  a nd 
c ha nn el s  d own gr ad ie n t fr o m th e i np ut  po in ts  is  p r ed ic te d  t o b e sl ig h tl y l es s th a n th e  i nc re a se  i n  f lo w r at e a t
t he  i np u t po i nt s du e  t o f lo w at t en ua t io n by  so il  an d de p re ss i on al  s t or ag e .  Alt h ou gh  fl ow wi ll  b e 
p ro gr es s iv el y  r ed uc e d as  it  t ra v el s d owng ra d ie nt , t he se  re du c ti on s wil l n ot  b e e qu al l y pr og r es si v e du e t o
v ar ia ti o ns  i n  t op og r ap hy  an d ve g et at i ve  r ou g hn es s .

Fil li ng  th e u pp er  p o rt io n  o f th e  mai n  d it ch  an d t he  e nt i re ty  of  t he  mi no r  d it ch  in  CMA1  wil l  r ed u ce  d ra i na ge 
r at es  f r om t h is  s it e .  Ho we ve r, th e e xt en t o f se a so na ll y  i nu n da te d a re a i s on ly  ex pe c te d to  in cr e as e ne a r th e 
u pp er  p o rt io n  o f th e  mai n  d it ch  si nc e  t he  mi no r d it ch  s u pp or t s re la t iv el y  l ow f l ow r a te s.

The  p ro p os ed  hy dr ol o gi c mod if ic a ti on s  wil l s li gh t ly  i nc r ea se  co ns tr i ct io n s to  s u rf ac e  wat er  fl ow bo th 
CMAs.  Fil li n g la rg e  p or t io ns  o f  e xi s ti ng  d i tc he s  wil l r ed uc e  t he  r a te  o f  s ur fa c e wa t er  d ra i na ge , t he re b y
i nc re as i ng  t h e ex te n t of  se as on a l in u nd at io n .  Th e fr eq u en cy , d ur at i on , a nd  mag n it ud e  o f in u nd at i on  wil l 
i nc re as e  s ub s ta nt ia l ly  i n  l ow-l y in g a re as  i mme di a te ly  u p gr ad i en t fr o m th e  p or ti o ns  o f  t he  d i tc he s  t ha t wil l b e
f il le d.  In CMA1, t h is  a r ea  i s c on st r ic te d t o th e  a re a n ea r t he  mai n  d it c h so ut h  o f t he  e xi s ti ng  as pe n s ta nd 
( Fi gu re  10 A) .  In  CMA2 , t he  i nc r ea se  in  s ea s on al l y in un d at ed  ar ea  wi ll  b e  g re at e st  i mme di at e ly 
d owng ra d ie nt  of  t he  in le t  c ha nn e l, e a st  o f t he  f o re st ed  pa tc h , an d s ou th  of  t he  fo re s te d pa t ch  ( Fig ur e 1 0B).

Run of f r el ea s ed  f ro m t he  pr op os e d in l et  c ha n ne l wil l fl o w we s twar d a cr os s  a  wid e  p or t io n of  CMA2  an d
d owng ra d ie nt  ar ea s.  Fro m t he  d i sp er s er  o ut l et s, su rf ac e  wat e r wi ll  fl ow we st  a n d no r th we st  as  s h ee t fl o w
a nd  s emi -c on c en tr at e d fl o w.  Fl o w fr o m th e s ou th e rn  p or t io n o f th e i nl et  ch an ne l  wil l  l ea d wes twa rd  a cr o ss 
CMA2 an d  o ff - si te  t o  t he  so ut h o f th e  l ar ge  fo re s te d pa t ch  l o ca te d j us t wes t of  th e mai n bo d y of  CMA2 .
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Sur fa ce  an d g ro un d wat er  fl ow t h at  wo ul d ha v e be e n di re c te d n or th  b y  t he  ex is ti n g di t ch  a lo n g th e  wes t
e dg e of  CMA2  wi ll  i n st ea d  g o fu r th er  we st  d u e to  th e pr o po se d  d it ch  pl ug g in g.  Thi s wat er  wi ll  t h en  l ea d 
n or th  a n d th e n we st  ac ro s s a br o ad  me ad ow a r ea  u n ti l it  en te r s th e r el at i ve ly  f l at  we tl an d a re a j us t ea s t of  th e
l ar ge  WDFW p o nd .

Flo w fr o m th e  n or th e rn  d i sp er se r  o ut l et s wi l l le a d to  t h e se a so na ll y  i nu n da te d a re a l oc at ed  ju st  ea st  o f  t he 
l ar ge  f o re st e d pa tc h .  Th e ad di t io na l  s ur fa c e wa t er  i nt r od uc e d to  t h e se a so na ll y  i nu n da te d a re a wil l ca u se  i t 
t o ha ve  in cr e as ed  d u ra ti o n, mag n it ud e , an d f re qu e nc y of  in un d at io n.  Thi s  a re a wil l d ra in  t o  t he  po rt io n  o f
t he  wes t -f lo win g di t ch  t h at  r un s  t hr o ug h th e  n or t he rn  p a rt  o f  t he  l a rg e f or es t p at ch .  Fl ow in  t h e we st - 
f lo wi ng  di tc h  f ol lo ws a s omewha t  c omp le x pa t h, b u t mo st  fl ow ev en tu a ll y j oi ns  Te rr el l  Cre ek  ne ar  Ja ck so n 
Roa d.

As me nt i on ed  ea rl ie r , a s ub st an t ia l a mo un t o f wa t er  f ro m t he  we st -f l owin g  d it ch  cu rr e nt ly  l e ad s n or th  t o 
b ec ome d is pe r se d ac r os s a  wid e p or ti o n of  t h e CMA2 pa nh a nd le .  It  i s  e xp e ct ed  t h at  a  su bs ta n ti al  amou nt  of 
wat er  i n tr od u ce d by  th e i nl et  c h an ne l  wil l f ol lo w t he se  ex is t in g pa t hway s  a nd  i n cr ea s e mo is t ur e l ev el s
a cr os s a  wid e  p or ti o n of  th e CMA2 pa n ha nd le .  As  a re su l t, t h e ex te n t of  se as on a ll y i nu nd at e d ar e a in  t h e
p an ha nd l e wi l l in cr e as e i n ar ea s  whe r e sh al l ow i n un da ti o n cu r re nt ly  oc cu r s.

The  d ra i na ge  pa th wa y s we s t of  CMA2  a r e co mp l ex  a n d ex te n d fo r  o ve r 0 .5  mi le  t hr o ug h p on ds , c on ne c ti ng 
c ha nn el s , an d  wet la n ds  b e fo re  c r os si n g by  c u lv er t  u nd er  Ja ck s on  Roa d  t o Ter re ll  Cr ee k .  Thu s , ru n of f
d el iv er e d to  th es e a re as  wi ll  mo re  c l os el y f ol lo w h is to r ic  d r ai na ge  pa tt e rn s ra t he r t ha n be i ng  d i tc he d o r
t ig ht li n ed  d i re ct ly  to  t h e cr ee k .  In  a dd it i on , t he  p ot e nt ia l  t o imp ro ve  wa te r q ua li t y of  t h is  r u no ff  wi ll  b e 
max imiz e d.  The  r un o ff  wi ll  a ls o  p ro v id e ad d it io n al  s ur f ac e wat er  t o  t he  po nd s, mo st  of  whi c h ha v e th ei r 
l ev el s c on tr o ll ed  b y  a rt i fi ci al  st ru c tu re s s uc h a s cu lv e rt s a nd  wei r s.

I t mu st  be  n o te d th a t at  le as t 1 .2  a c re s of  ex is t in g up l an d s ca tt er e d ac r os s th e  mai n  b od y o f CMA2 ar e
e xp ec te d  t o b ec ome wet la n d.  Th e se  a r ea s ar e  mai n ly  o n s li gh t ly  e le v at ed  gr ou nd  ne ar  ar ea s t ha t wil l li k el y

b e su bj e ct ed  to  i nc r ea se d  soi l sat ur at i on and inundat ion.  At  l e as t 0 .2 5 ac r es  o f  t hi s wet la n d co nv e rs io n 
a re a co n si st s  o f th e  t hr e e swal e s th a t wi ll  be  e x ca va te d  f ro m t he  e x is ti n g up la n d in  th e ea s te rn  po rt io n  o f t he 
s it e.  Alt ho u gh  t he  li ke l ih oo d o f co n ve rs io n  i s h ig h, i t  i s n ot  h ig h  e no u gh  t o a ll ow BP t o g ai n e xt ra 
mit ig at i on  c r ed it  f o r cr e at in g wet la n ds .

5.6.3 Soil

The  n at i ve  s o il s wi t hi n t he  CMAs  wil l  s er ve  as  a n  a de qu a te  g r owin g med iu m f or  t h e pl a nt s to  be  i n st al le d .
Mos t of  th is  so il  t y pi ca l ly  c on s is ts  of  a  s i lt  l o am o r l oa m s ur fa ce  la ye r  t ha t i s 10  to  1 4 i nc he s  d ee p. Su bs o il 
l ay er s a re  t y pi ca ll y  s il t  l oa m o r sa n dy  l oa m t ha t  a re  8  to  1 6  i nc he s  t hi c k.  Se e  t he  Rev is ed  Co ge n er at io n 
Pro je ct  Co mp e ns at or y  Mit i ga ti on  Ar ea s  Wet la n d De l in ea ti o n Re p or t ( URS 20 0 3a ) f or  mor e  i nf o rmat io n 
a bo ut  o n -s it e  s oi ls .

Soi l di s tu rb e d by  t i ll in g  o r fi l li ng  ma y be  co ve r ed  wit h  mul c h or  e r os io n -c on tr o l ma t ti ng  t o  p re v en t so i l
e ro si on .  Th e se  a re a s wi l l th en  be  r e pl an te d  wit h  n at iv e  v eg e ta ti on  as  s o on  a s p ra ct i ca bl e.  The  cr ea te d 
s wa le s a nd  f i ll ed  d i tc he s  i n bo t h CMAs wi ll  be  d e si gn ed  to  e n co ur ag e  c ol o ni za ti o n by  ve ge ta t io n a nd  wil l 
b e se ed e d wi t h th e n at iv e  s ee d mix .
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5.6.4 Habitat Features

A n umbe r  o f h ab it at  fe at u re s wi l l be  di st ri b ut ed  ac ro ss  th e CMAs.  Th e ha bi t at  f e at ur es  pl an n ed  f or  th e s it e
wil l pr o vi de  st ru ct u re  t o  e nc ou r ag e h ab it at  ut il i za ti on  by  n a ti ve  wi ld li f e sp ec i es .

At le as t  3 30  do wn ed  lo gs  (3  p er  ac re )  wil l b e pl a ce d ac r os s t he  CMAs .  So me  o f  t he s e lo gs  wi ll  be  d er i ve d
f ro m th e  t re e s th at  wi ll  be  r emo ve d f or  c on s tr uc t io n of  th e Cog en er a ti on  Pr oj ec t .  A fe w ot h er s wil l be  ta ke n 
f ro m th e  d own ed  l og s  r ec e nt ly  c r ea te d  b y co n st ru c ti on  o f  a n a cc es s r oa d o n th e BP Ch e rr y Po i nt  p r op er ty 
s ou th  o f  Gra n dv ie w Roa d.  I n ad d it io n , ap pr o xi ma t el y 55  no n- n at iv e c ed ar  (Cup re ss a ce ae  fa mi ly )  t re e s wi ll 
b e cu t f ro m a  win db r ea k t ha t pr o te ct s  a n ab a nd on e d or ch a rd  p l ot  l oc a te d j us t no r th  o f  CMA2.  The 
win db re a k tr e es  a re  ap pr o xi ma te l y 30  fe et  t a ll  wi th  8 -i n ch  d b h.  Th e  p ro p os ed  t r ee  c u tt in g wil l r ed uc e t he 
t re e de n si ty  to  9 -f e et  o n -c en te r , wh i ch  wil l  a ll o w th e r emai n in g tr e es  t o  a cc el e ra te  th ei r l at er a l an d v er ti c al 
g ro wt h.  The  l og s  wil l  a ct  a s  h ab i ta t fe a tu re s  b y pr o vi di n g fo ra g in g o pp or tu n it ie s , co ve r , an d  p er ch i ng  o r 
h au l- ou t  s it e s fo r s ma ll  ma mmal s , bi r ds , an d  a mp h ib ia ns  ( St ev en s  a nd  Va nb ia n ch i 1 99 3) .

A n umbe r  o f a rt if ic i al  s n ag s (d e ad -s t an di ng  tr ee s ) an d wil dl i fe  b ru s h sh e lt er s wil l b e er ec t ed  o n  s it e.  In
a dd it io n , wo o dy  b ra n ch es  wi ll  p l ac ed  in  s ea s on al l y in un d at ed  ar ea s.  The  ma te ri a ls , s pe ci fi c at io n s, a nd 
b en ef it s  f or  th es e h ab it a t fe at u re s wil l be  as  d e sc ri be d  i n Sec ti on  4.6.4 .

Sev er al  smal l  ( <0 .5  ac re s ) se as o na ll y  i nu nd a te d  sh al lo w p on d s  wil l  b e e st ab li s he d o n CMA 1  a nd  2 to 
p ro mo te  na ti v e amph i bi an  pr od uc t io n.  Sea so n al ly  in un da t ed  p o nd s dr y  u p d ur in g t he  d r y se as o n ma k in g it 
i mp os si b le  f o r no n- n at iv e  b ul lf r og s t o su cc e ss fu l ly  b re e d be c au se  o f  t he i r two y ea r t ad po le  cy cl e .

Hab it at  fe at u re s ar e  d es i gn ed  t o  b en e fi t th e  l oc a l br ee d in g g re at  b l ue  h e ro n po p ul at i on .  Wo od y d eb ri s,
e ra di ca t io n o f in va s iv e v eg et at i on , a nd  e st a bl is h me nt  o f  s ma l l se as o na l p on ds  a l l pr o vi de  i n cr ea s ed 
o pp or tu n it y f or  h er o n fo r ag in g.  Det a il s of  th es e  b en ef i ts  a r e av ai l ab le  in  t he  ap pe n di x F –   BP Ch er r y Po i nt 
Cog en er a ti on  Fa ci li t y We t la nd  Mi ti ga t io n an d  t he  Bi rc h Bay  Gr ea t Bl u e He r on  Col o ny .

5.6.5 Vegetation Establishment

The  d is t ri bu t io n of  pl an t  c ommu n it ie s  t o be  es ta b li sh ed  in  CMA1  i s s ho wn  in  Fig u re  1 1 A an d t he 
d is tr ib u ti on  of  p la n t co mmu ni ti e s to  be  e st a bl is h ed  i n CMA2 i s sh own  i n Fig ur e 1 1B.  Th e pl a nt 
c ommu ni t ie s p la nn ed  fo r t he  CMAs  a re  th e sa me as  th os e p la nn e d fo r t he  Re st or at i on  Ar ea s.  Pla nt  sp ec ie s 
c ompo si t io n, sp ac in g , co n di ti on , a nd  si ze  f o r th e se  c ommun it i es  a re  sh own  i n Ta b le s 5  t o 8 a nd  d i sc us se d  i n
Sec ti on  4.6.5 .  The  re qu i re me nt s  f or  th e Re s to ra t io n Ar e as  r e ga rd in g  p la n t st oc k , in s ta ll at i on , s ee dl in g 
p ro te ct i on , a nd  mai n te na n ce  wil l  a ls o  a pp ly  to  t h e CMAs .

As wi th  th e Res to ra t io n Are as , p la nt i ng  wil l  b e a cc ompl i sh ed  in  a  mu lt i- p ha se  a p pr oa c h.  Pl a nt in g  wil l b e
e sp ec ia l ly  l i mi te d a cr os s  p or ti o ns  o f  CMA2 t o be  af fe ct e d by  th e pr o po se d  h yd ro l og ic  mo di fi c at io n s in  t h e
f ir st  1  to  2  ye ar s f ol lo win g th e  i mp l emen ta t io n o f th e h yd ro l og ic  mo di fi c at io ns .  Th i s wi ll  pr ev e nt 
s ub je ct i ng  l a rg e nu mbe rs  of  i ns t al le d  p la nt s  t o a  h yd ro l og ic  re gi me  in ap p ro pr ia t e fo r  t he ir  es ta b li sh me n t an d 
a ll ow g r ea te r  f le xi b il it y  i n tr e at in g  r ee d c an ar y gr as s.  Clo s e ob se r va ti o ns  o f t he  n e w hy dr o lo gi c  r eg ime  o ve r 
t he  f ir s t fe w y ea rs  wi ll  he lp  g u id e p la ce me n t, s p ec ie s c ompo s it io n, an d c on di ti o n of  th e pl a nt s t ha t wi l l be 
i ns ta ll e d du r in g th i s ti me.
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The  s ee d  mix  de pi ct e d in  Ta bl e 8  wil l  b e ap p li ed  to  t he  in te r st it ia l  a re a s be twe en  i n st al le d  p la n ts  whe r ev er 
t il li ng  oc cu r s in  t h e CMAs.  As  di sc u ss ed  e a rl ie r , ti ll i ng  wi ll  o cc u r pr i or  t o t he  i n it ia l p la nt i ng  p ha s e in  al l of 
t he  4 4.2 6 ac r es  map p ed  a s  h av in g  >2 0% r ee d  c an a ry gr as s  c ov e r.  Ho wev er , t he  mi x wi l l on ly  be  a p pl ie d t o
t he  i nt e rs ti t ia l sp a ce  b e twee n mul ch  ri ng s, wh ic h  s ho ul d  c omp ri se  a p pr ox i ma te ly  85 % o f th e t il le d  a re as .
Thu s, t h e ac t ua l ar e a up o n wh ic h  t hi s  s ee d mix  wi ll  b e a pp li e d is  3 7 .3  a c re s.  As wi t h th e Res to r at io n Are as ,
t he  t ot a l se e di ng  r a te  wi ll  b e 4 0 po u nd s pe r  a cr e , wh ic h  i s a  r el at i ve ly  hi gh  s e ed in g  r at e f or  mi ti ga ti o n ar e as .

5.6.6 Irrigation

The  met h od s o f ir ri g at io n  p ro po s ed  f o r th e Res to r at io n Are as  wi ll  a l so  b e  a pp li e d to  th e CMAs.  All 
p or ti on s  o f t he  CMAs  whe r e tr ee s  a nd  sh ru bs  ar e i ns ta ll e d wi l l re ce i ve  i r ri ga ti o n.

Giv en  t y pi ca l  s umme r  p re c ip it at i on  a mou nt s, pr ov i di ng  0 .5 in c h of  wa te r p er  wee k  t o t he  CMAs  ( 11 0 .1 
a cr es ), th e Res to ra t io n Are as  ( 9 .3  a c re s) , a nd  t h e vi su a l bu f fe r to  be  f o re st ed  (1 .8  ac re s)  wi ll  re qu ir e 
a pp ro xi mat el y  1 24 ,0 0 0 ga l lo ns  o f  wat e r pe r d ay .  Th is  v o lu me  is  r ou g hl y e qu iv al e nt  t o  0 .3 8 a cr e- f oo t pe r 
d ay  o r 0 .1 9 c ub ic  f o ot  p e r se co n d (c f s) .  If  s ummer  p re c ip it a ti on  i s  3 0% be lo w n or ma l , th en  me et i ng  t he 
i rr ig at i on  g o al  wil l  r eq u ir e ap p ro xi mat el y 3 23 ,4 0 0 ga ll o ns  o f  wat er  pe r d ay .  Th is  v o lu me  i s  r ou g hl y
e qu iv al e nt  t o  0 .9 9 a cr e- f oo t pe r  d ay  or  0 .5  cf s.

Nor ma l r ai nf a ll  i s c on si d er ed  a  mo nt h ly  o r y ea rl y  a mo un t  t ha t  i s ab o ve  t h e lo we r  3 0% an d be l ow t h e up pe r 
3 0% ( z- v al ue s  b et we e n –0 .52 4 an d  0 .5 2 4 ac co r di ng  to  t he  st an d ar d no r ma l d is tr ib u ti on )  o f th e  a mo u nt s
s ho wn  i n  NRCS’s  WETS t ab l e (NRCS 1 99 9 ) fo r t he  Be ll in gh a m In t er na ti o na l Air po rt .  Al t ho ug h t hi s
wea th er  st at i on  i s n o lo n ge r op e ra ti n g, p re c ip it a ti on  d a ta  f r om t hi s  s ta t io n lo c at ed  wi th in  12  mi le s of  th e
CMAs sp a ns  o v er  2 0 y ea rs  an d is  th er e fo re  a  re li a bl e so u rc e f or  c omp ar is o n wi th  cu rr e nt  a nd  fu tu r e
p re ci pi t at io n  d at a.

6.0 CONSTRUCTION SPECIFICATIONS & AS-BUILT REPORT

I ns ta ll men t o f to po g ra ph i c an d h yd ro l og ic  mo di fi c at io ns , h ab i ta t fe a tu re s , pl an t s, s e ed s, mu lc h, so il 
a me nd me n ts , e ro si on  co nt r ol  mat t in g, an d ot h er  f e at ur es  wi th i n th e mit ig a ti on  a r ea s wil l be  ac hi e ve d by 
l oc al  c o nt ra c to rs  wi th  p r ov en  e x pe ri e nc e.  Wor k r eq ui ri n g he a vy  mac h in er y , su ch  as  t h e pr op o se d
t op og ra p hi c a nd  h yd r ol og i c mo di f ic at i on s, wi ll  l i ke ly  b e  a wa r de d to  Do na g hy  Con s tr uc t io n, a  lo ca l  f ir m
t ha t wa s  p ro v id ed  c o ns tr u ct io n s er vi c es  t o BP Ch e rr y Po i nt  f o r ma ny  ye ar s .  Oth e r wo r k th at  is  mo re  l ab o r- 
i nt en si v e, s u ch  a s i ns ta l li ng  n a ti ve  pl an ts , wil l  b e re war de d  t o a l oc al  bi dd er  th at  de mo ns t ra te s  c ompe t en ce 
a nd  r el e va nt  ex pe ri e nc e.

Upo n co mpl et i on  o f t he  mi ti ga ti o n ar e as  c on s tr uc t io n, a n  a s- b ui lt  r e po rt  wi ll  b e  g en e ra te d d oc ume nt in g t he 
f in al  g r ad in g , hy dr o lo gi c  p at hwa ys , a nd  p la n ti ng  sc he me s .  Th e re po r t wi l l in cl u de  t h e el eme nt s
r ec omme n de d i n Gui de li n es  f o r De ve l op in g  Fre sh wat er  We tl an d s Mi t ig at io n  Pla n s an d Pro po s al s (Hru by 
a nd  Bro wer  1 9 94 ).  The  a s -b ui lt  re po r t wi ll  pr ov i de  a  t i me  z e ro  b as e li ne  co mp ar i ng  t h e ac tu a l ch a ng es  i n 
s it e hy d ro lo g y, i de n ti fy i ng  t he  su cc e ss  o f i nv as i ve  v eg e ta ti o n er ad i ca ti o n, a nd  th e f in al  wo od y a nd 
h er ba ce o us  p l an ti ng s  l ay o ut .  Th e re p or t wi l l al s o in cl u de  p h ot og ra p hs  o f  t he  we tl an d s ta ke n  f ro m
p er ma ne n t re f er en ce  po in t s.  Th e  b as e li ne  i n fo rma ti on  wi ll  b e  u se d f or  c a lc ul at i ng  t h e su cc e ss  o f  t he 
p er fo rma nc e s ta nd ar d s in  su bs eq u en t mon it or i ng  r e po rt s a nd  a s si st  i n  i de n ti fy in g  r eq u ir ed  p l an ti n g
r ep la ce men ts , i f ne e de d.
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The  p ri mar y s ou rc e f or  p l an t ma t er ia l s an d f er ti l iz er  wi ll  b e  Fou rt h  Cor n er  Nur s er ie s , wh ic h  i s l oc at ed  in 
Bel li ng h am.  Th e pl a nt s t ha t th e y pr o vi de  a r e pr i ma ri ly  de ri v ed  f ro m s to c k ta ke n  f ro m l owla n d ar e as  i n
Wha tc om Co un t y.

As wi th  th e e xi st in g  c omp en sa to r y mi t ig at io n  s it e , th e p ri ma r y co nt r ac to r  t ha t wil l s up pl y mai nt e na nc e f or 
t he  mit i ga ti o n ar ea s  wil l  l ik el y  b e Ber ry  Ac re s.  Ber ry  Ac re s  i s a p ro fe s si on al  la nd s ca pi ng  co mp a ny  t ha t  h as 
b ee n pr o vi di n g la nd s ca pe  ma in te n an ce  se rv ic e s to  BP Che r ry  Po in t fo r  s ev e ra l ye a rs .  URS wi l l re g ul ar ly 
c ommu ni c at e wit h th e  c on t ra ct or s  who  wi ll  c a rr y o ut  mai n te na n ce  t as k s.  The  mai n te na n ce  c re w wil l  b e
r es po ns i bl e f or  o pe r at in g  t he  i r ri ga t io n sy s te m, co nt ro l li ng  ex ot ic  pl an t  p op ul a ti on s , pr ov i di ng  pl an t
p ro te ct i on  ( r ep la ci n g se e dl in g p ro te c ti on  t u be s) , a nd  r e gu la r ly  r ep o rt in g  t o URS e co l og is ts  wh o wil l ma k e
r ec omme n da ti o ns  f or  ad ju s ti ng  t h e ma i nt en an c e re g ime as  ne ce s sa ry .

7.0 SITE PROTECTION

A r es tr i ct iv e  c ov en a nt  o n  t he  d e ed  wi ll  b e a pp li e d to  t h e Re s to ra ti o n Ar e as  a nd  CMAs  to  e ns u re  t h at  t he y 
r emai n i n th e ir  r es p ec ti v e na tu r al  s t at es  i n  p er p et ui ty .  No  de ve lo p me nt  of  t he  CMA p or ti on s  o f t he  BP
Che rr y Poi nt  pr op er t y wi l l be  a l lo we d  f or  a n y pu r po se  b y  a ny  en ti ty  wh at s oe ve r.  The  re st ri c ti ve  co ve na n t
o n de ed s  p er t ai ni ng  to  t h e re st o ra ti o n ar ea s  s ha l l re st r ic t a ll  a ct i vi ti e s ex ce p t th o se  a ss o ci at e d wi th 
mai nt en a nc e o f ut il i ti es  an d th e ir  c o rr id or s .  An y cl ea r in g, gr ad in g , or  fi ll in g  wil l  b e pr o hi bi t ed  e xc e pt  t o 
a ch ie ve  ch an g es  r eq u ir ed  to  mee t  mit i ga ti on  re qu i re me nt s  o r f ur th er  impr o ve  p er f or ma n ce  o f wet la n d
f un ct io n s.  No de po s it io n  o f ma t er ia l s or  f i ll s a s a re s ul t o f an y c le ar i ng , gr a di ng , o r de v el op men t of  an y
p ro pe rt y  wil l  b e al l owed .  Th e r es tr i ct iv e c ov en a nt  wil l  r un  wi th  t h e la n d an d i nu re  to  t he  be ne f it  o f a nd  b e 
b in di ng  up on  BP, th e ir  s u cc es so r s, a n d as si g ns .

To te mp o ra ri l y pr ot e ct  t h e re st o re d a re as  f r om h u ma n tr e sp as s , br ig h tl y c ol or ed  ro pe  fe nc es  wi ll  be  s tr u ng 
o n wo od e n st a ke s ar o un d t he  p er i me te r  o f ea c h Re s to ra ti o n Ar e a an d e ac h CMA.  Th e fe n ce s wi l l be 
i nt en de d  t o d is co ur a ge  p e op le  f r om d i st ur bi n g th e  i ns ta l le d p la nt s t hr ou g h ph ys i ca l h ar m an d  i nc i de nt al 
i nt ro du c ti on  of  n on - na ti v e, i nv a si ve  gr as s s ee d.  The  f e nc es  wi ll  r e ma in  in  p la c e fo r  5  y ea r s or  un ti l i t is 
j ud ge d t ha t t he  i ns t al le d  p la nt s  wit h in  t he  mi ti g at io n a re as  no  l on g er  r e qu ir e s uc h p ro te ct i on .  Smal l s ig ns 
e xp la in i ng  t h e in te n t of  th e fe n ce s a nd  t he  mi ti g at io n p ro je c t wi ll  be  e r ec te d a t st r at eg ic  lo ca t io ns  a l on g t he 
b or de rs  of  e a ch  mit i ga ti o n ar ea .

The  p eo p le  wh o wi ll  ac ce s s th e Res to r at io n Are as  wi ll  b e  r es t ri ct ed  to  BP e mp lo y ee s a nd  o ff i ci al  vi si to r s to 
t he  BP Che rr y  Poi nt  fa ci l it ie s.  The  ch ai n- l in k/ b ar be d- wir e f en ce s t o be  er ec te d  a ro u nd  t he  Co ge n er at io n 
Pro je ct  ar ea  wi ll  e n co mp a ss  e ac h  Res t or at io n  Are a , th er e by  p r ev en ti n g tr e sp as se r s fr o m ac ce s si ng  th es e
a re as .  Ex ce p t fo r mai nt e na nc e c re w p eo pl e a nd  URS sc ie n ti st s , ac ce s s to  th e Re s to ra t io n Ar e as  wi ll  b e
r es tr ic t ed  t o  t he  wa lk in g  p at h t o be  co ns tr u ct ed  in  t he  We st  Re st or a ti on  Ar ea .  Co lo r ed  r op e  f en c e wi ll  be 
i ns ta ll e d al o ng  b ot h  s id e s of  t h e pa t h to  e n co ur a ge  p eo p le  t o  s ta y o n th e  wal ki n g pa t h an d n ot  d i st ur b t he 
Res to ra t io n Are as .

Pub li c a cc es s  t o th e  p or t io ns  o f  t he  BP Che r ry  Po in t pr o pe rt y  n or th  of  Gr an dv ie w Roa d , wh ic h  e nc o mp as se s 
t he  CMAs , wi l l co nt i nu e t o be  o p en  t o  t he  p u bl ic .  Th e maj or i ty  o f t he  p e op le  t h at  a c ce ss  t h es e a re as  a r e th e 
h un te rs  th at  pu rs ue  ri ng - ne ck  p h ea sa n ts  r el e as ed  he re  d u ri ng  ea rl y a ut umn .  BP wil l c on ti nu e  t o a ll ow
p he as an t  h un t in g an d  o th e r ac ti v it ie s  i n th e se  a r ea s as  lo ng  as  t he y  c au s e no  h a rm t o  t he  CMAs .
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Cat tl e, or  a n y ot he r  d ome st ic  a n imal s , wi ll  no  l o ng er  b e  a ll o we d to  gr az e  i n an y  o f t he  mit i ga ti o n ar ea s .  Th e
g ra zi ng  co nt r ac t fo r  t he  ar ea  o v er la p pi ng  wi th  CMA1  wou l d be  re vo ke d  o r mod if ie d  t o p re ve nt  ca tt l e fr om
g ra zi ng  wi th i n 10 0 f ee t o f th is  ar ea .

Reg ul ar  se cu r it y ch e ck s b y th e e xi st i ng  s ec u ri ty  co nt ra c to r wil l di s co ur a ge  v an d al is m i n th e  CMAs ,
a lt ho ug h  i t i s no t e xp ec t ed  t o b e a p ro bl em.

8.0 MONITORING PLAN

The  p ur p os e o f mo ni t or in g  a nd  ma in te n an ce  i s  t o e ns ur e t ha t mit ig at i on  p l an  g oa l s ar e  met .  Co ns t ru ct io n  o f
t he  p owe r pl a nt  a nd  th e l ay -d own  a re a s wi ll  be  mo ni to re d  t o e ns ur e t ha t wet la nd  impa c ts  a re  av oi d ed  a nd 
min imiz e d ac c or di ng  to  p l an .  Th e Re s to ra ti o n Ar e as  a nd  CMAs  wi ll  b e  mon i to re d o ve r a  1 0- ye a r pe r io d to 
e ns ur e t ha t t he se  a r ea s f un ct io n  a s d es ig ne d .

Mon it or i ng  o f  t he  p r op os e d re st o ra ti o n an d c ompe n sa to ry  mi ti g at io n wil l b e gu id e d by  th e co n di ti o ns 
c on ta in e d in  th is  p l an  i n cl ud in g  p re - es ta bl i sh ed  pe rf or man ce  st an da r ds .  A 10 -y e ar  mo ni to ri n g pl a n wi ll  be 
i mp le me n te d t o as se s s th e  d eg re e  t o whi ch  o b je ct i ve s an d  p er f or ma nc e  s ta n da rd s ( Se ct i on  3 .3 )  a re  be in g
met .  Mo ni to r in g wi l l be  co nd uc t ed  b y  a  URS bi ol o gi st  i mme di a te ly  f o ll owi ng  t he  in it i al  p la n ti ng , a nd  1 , 2 ,
3 , 5, 7 , a nd  10  y ea r s af t er wa rd .

Mai nt en a nc e wil l be  gu id e d by  ma in te n an ce  a c ti on s  r eq ui r ed  b y  t hi s p la n ( Se ct io n  9 ) a nd  a ny  re co mme nd ed 
c on ti ng e nc ie s  mad e f ol lo win g imp le me n ta ti on  of  t h e pl an .  Th e  maj or i ty  o f  mai nt e na nc e  a ct iv i ty  wi ll  b e
d ir ec te d  t owa rd s re mov in g  n on -n a ti ve  pl an ts  th at  re sp ro u t af t er  i ni t ia l s up pr es s io n.  Howev e r, o t he r
mai nt en a nc e a ct io ns  te nd i ng  t o t he  p r op os ed  hy dr o lo gi c mod if i ca ti on s  a nd  th e in s ta ll e d pl an t s ma y  a ls o b e
n ec es sa r y.  Con ti ng e nc y mea su re s  wil l  b e re c omme n de d an d  s ub s eq ue nt l y imp le me nt e d if  si te  c o nd it i on s
f ai l to  at ta i n ex pe c ta ti o ns .  Ex pe ct a ti on s o f si t e pe rf o rman c e ar e e lu ci d at ed  b y  t he  pe rf or man ce  st an da r ds ,
whi ch  a r e di s cu ss ed  in  Se ct io n 3 .3  o f  t hi s r ep or t .

8.1 CONSTRUCTION MONITORING

A URS s c ie nt i st  wil l  mon i to r co n st ru c ti on  o p er at i on s re g ul ar l y du ri n g th e  t ime o f co n st ru ct i on .  Th e
s ci en ti s t wi l l mo ni t or  o p er at io n s to  en su re  th at  impa ct s  o nl y  o cc ur  in  a r ea s wh e re  t h ey  h av e  b ee n  d es ig n at ed 
t o oc cu r .  Ve ge ta ti o n cl e ar in g a nd  f i ll  p la c emen t  wil l b e mo n it or ed  re gu l ar ly .

Con ti ng e nc ie s  wil l b e ma d e if  t h e ex t en t of  impa c ts  i s g re at e r th an  ex pe c te d.  All  u n ex pe ct e d imp ac ts  wi ll 
b e co mp e ns at e d by  e n ha nc e me nt s o f eq u al  o r g re at e r va lu e  t o t he  c omp en sa t or y mi t ig at i on .  Mo ni to r in g
r es ul ts  wi ll  be  c omp il ed  in  a  c o ns tr u ct io n mon it o ri ng  r e po rt .  Th e r ep or t  wil l b e se n t to  t h e Co r ps , Ec o lo gy ,
a nd  EFSEC.  Any  d is c re pa n ci es  b e twee n  e xp ec t ed  a n d ac tu a l imp ac ts  wi ll  b e  men ti o ne d i n th e r ep or t .  In
a dd it io n , co n ti ng en c ie s u se d to  co mp e ns at e f or  t h es e un e xp ec t ed  i mp a ct s wil l al s o be  me nt io n ed .

8.2 RESTORATION AND COMPENSATORY MITIGATION MONITORING

Mon it or i ng  p r oc ed ur e s fo r  t he  Re st or a ti on  Ar ea s a nd  t he  CMAs  wi ll  b e  s imi la r.  Mon it o ri ng  wi ll  d e te rmin e 
whe th er  si te  co nd it i on s a re  mee t in g p er fo rma nc e s ta nd ar d s an d  a re  l i ke ly  to  c on t in ue  me et in g  p er f or ma nc e 
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s ta nd ar d s th r ou gh ou t  t he  mo ni to r in g p er io d. Si nc e  r emov a l of  th e te mpo ra r y la y- d own a re as  a n d th e 
s ub se qu e nt  r e st or at i on  wi ll  b eg i n ap p ro xi ma t el y 2  y ea rs  af te r  p ro je c t co n st ru ct i on  i s  i ni ti a te d, th e
mon it or i ng  p e ri od  f o r th e  Res to r at io n  Are as  wi ll  be gi n a pp ro x imat el y  2  y e ar s af t er  t h e mo ni t or in g  p er io d 
f or  t he  CMAs  be gi ns .

8.2.1 Wetland Hydrology

Mon it or i ng  wi ll  a ss e ss  t h e hy dr o lo gi c  r eg ime  o f t he  Res t or at i on  Are a s an d  t he  CMAs .  Th is  mo ni to r in g
e ff or t wil l d et er mi n e wh e th er  a  we tl a nd  h yd r ol og i c re gi me is  oc cu rr i ng  i n  t he  we tl an d s re st o re d i n th e
Res to ra t io n Are as  a n d wi l l ge ne r al ly  ch ar ac t er iz e  t he  h y dr ol o gi c re g ime o f bo th  up la n ds  a nd  we tl a nd s in 
b ot h th e  Res t or at io n  Are a s an d t he  CMAs .

At le as t  f ou r  s ha ll o w mo n it or in g  wel l s wi ll  be  i n st al le d  i n Res to ra t io n Are as  a n d si x  i n CMA 1 .  Be twee n 
1 5 an d 2 0 sh a ll ow mo ni to r in g we l ls  wi ll  b e d is tr i bu te d a cr os s  CMA 2 .  Th e  maj or i ty  o f  t he  we ll s wil l be 
p la ce d i n lo c at io ns  re pr e se nt in g  t yp i ca l hy d ro lo g ic  r eg i me s i n bo th  th e SS an d SI we t la nd  a r ea s d own
g ra di en t  o f t he  l ev e l sp r ea de r.  The  re ma in i ng  we ll s wi l l be  in st al l ed  i n  l oc at i on s r ep re se n ti ng  ty pi ca l 
h yd ro lo g ic  r e gi me s i n th e  u pl an d  a re a s.  We l ls  wi ll  c on s is t o f a sc r ee ne d  ( pe rf o ra te d ) pi pe  in st a ll ed  t o  t he 
d ep th  o f  t he  fi ne -g r ai ne d  s ub st r at e t ha t fo r ms  a n  a qu it a rd  a n d se al e d at  th e so i l su r fa ce  wi th  b e nt on it e  a nd / or 
g ro ut .

Bot h su r fa ce  wa te r g au ge s  a nd  s h al lo w mon it o ri ng  we ll s wil l b e mo ni t or ed  wi th in  th e c ompe ns a to ry 
mit ig at i on  s i te .  Mo ni to r in g ac t iv it i es  wil l  f ol l ow t he  pr og r am o ut l in ed  in  t he  Co ge n er at io n  Pro j ec t
Hyd ro lo g ic  Mo ni to ri n g Wo r k Pl an  (App e nd ix  G) .  For  e ac h  wel l  a nd  g a ug e, st at is t ic al  co mp ar i so ns  wi ll  b e 
mad e be t we en  th e da t a co l le ct ed  be fo r e an d a ft er  hy dr ol o gi c mod if ic a ti on s  a ss oc i at ed  wi th  t h e mi t ig at io n 
a re  i mp l emen t ed .  Sp ec ia l  a tt en t io n wil l be  pa id  to  t he  le ve l  o f th e  f re e  wat er  su rf a ce  b ot h  a bo v e an d b el ow
g ro un d a nd  i t s fl uc t ua ti o n ov er  ti me .  In te r -a nn u al  c omp ar is o ns  wil l  b e a dj us te d  b y d if fe re n ce s i n
p re ci pi t at io n  t ha t o cc ur  be twee n  t he  ye ar s b ei ng  co mp ar e d.  As me nt i on ed  in  Sec t io n 3 .3 .1 , t ho se  ga ug es 
t ha t de mon st r at e in c re as e s in  s a tu ra t io n or  in un d at io n p er si s te nc e i nd ep e nd en t o f in c re as es  in  p r ec ip it a ti on 
l ev el s wil l b e de te r mi ne d  t o be  wi th i n ar ea s  t ha t  h av e b ec ome  'hy dr o lo gi c al ly  r e st or e d'.

Dep th  t o  s oi l  s at ur a ti on  an d fr e e wa t er  s ur f ac e wit hi n t he  we ll s wi l l be  me as ur e d du r in g th e  e ar l y pa rt  of  t h e
g ro wi ng  se as o n, whi c h is  th e ti me wh e n so il  sa tu r at io n wil l mos t li k el y b e pr es e nt  wi th in  we tl an d s in 
wes te rn  Wh at c om Cou n ty .

Obs er va t io ns  of  s ta n di ng  su rf ac e  wat e r an d g ro un d wa te r l ev el s  wil l b e ma d e in  b o th  t h e Re st o ra ti o n Ar ea s 
a nd  t he  CMAs .  In  a d di ti o n to  we ll  mo ni to ri n g, g r ou nd wa t er  o b se rv at i on s wil l be  ma de  by  e xc a va ti n g
t empo ra r y un l in ed  b o re ho l es  wit h  a  s o il  c or e r to  de pt hs  no t mor e th a n 18  in ch es .  Th e  h ol es  cr ea t ed  b y a  s oi l 
c or er  a r e ty p ic al ly  le ss  th an  3  in ch e s in  d i amet e r an d t hu s h av e ve r y li t tl e imp ac t t o th e s it e.  Bor eh o le s wil l
b e ex ca v at ed  ac ro ss  va ri o us  p or t io ns  of  t he  mi ti g at io n a re as  th at  l a ck  s t an di ng  wa te r  d ur in g  t he  ti me  o f 
i nv es ti g at io n .  Dep t h to  so il  s a tu ra t io n an d  f re e  wat er  su rf a ce  wil l  b e mea su re d  wit h in  e ac h  b or e ho le .  Th es e 
o bs er va t io ns  wi ll  b e  mad e  d ur in g  t he  ea rl y a nd  mi dd le  p o rt io n s of  t h e gr o wi ng  s e as on .

8.2.2 Hydrologic Modifications

Hyd ro lo g ic  mo di fi ca t io ns  in cl ud i ng  t h e di ve r si on  of  d it c h fl o w th ro u gh  t h e We st  Re st o ra ti on  Ar ea , t he 
d iv er si o n of  de te nt i on  p o nd  r un o ff  f r om t he  pl an t  s it e t o CMA2, a nd  th e v ar io us  di tc h  p lu gs  to  b e  i ns ta l le d
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a cr os s b ot h CMAs wi l l be  mo ni to r ed  f o r pr op e r op e ra ti on .  Th e se  mod i fi ca t io ns  wi ll  b e  i ns pe c te d a t le as t 
o nc e ev e ry  wi nt er  o r  s pr i ng  whi l e su r fa ce  wa te r i s fl owi ng  t h ro ug h t he  i n le t ch a nn el  an d on c e du r in g th e 
v eg et at i on  mo ni to ri n g ev e nt  o f e ac h mon it or i ng  y e ar .  In sp ec t or s wi l l de t er mi ne  th e s tr uc tu r al  i n te gr it y  a nd 
s ta bi li t y of  ch an ne l s, p i pe s, e n er gy  di ss ip a te rs , a nd  o t he r s tr uc tu r es  u s ed  f or  th e p ro po se d  mod i fi ca ti o ns .

Sur fa ce  wa te r  f lo w a nd  e v id en ce  of  s u rf ac e wat er  fl ow wi ll  b e  o bs er v ed  t o  d et er min e whe th er  th e a ct ua l
a lt er ed  hy dr o lo gi c r eg ime  a pp ro x imat e s th e d es ig n .  Any  un ex p ec te d a nd  h a rmfu l e ro si o n or  f l oo di n g wi ll 
b e re co r de d a nd  a pp r op ri a te  c on t in ge n ci es  t o  r ed u ce  a nd  re pa i r da ma g e wi l l be  r e co mme nd ed .  Mo ni t or in g
o f th e mod if i ed  h yd r ol og i c re gi me wi l l be  e s pe ci a ll y ca r ef ul  an d fr e qu en t  d ur in g  t he  fi rs t t wo  y e ar s af t er 
i ns ta ll a ti on .  Re su l ts  o f  t hi s mon it o ri ng , c ombi n ed  wit h  r ai n fa ll  d a ta  a n al ys is , wil l  h el p g ui de  th e lo c at io n 
a nd  s pe c ie s c ompo si t io n o f an y n ew p l an ts  t o  b e p la ce d i n ar e as  whe r e th e  h yd ro l og ic  re gi me  ha s b ee n
a lt er ed .

8.2.3 Vegetation

URS wil l  l oc a te  p lo t s al o ng  t ra n se ct s  t ha t s pa n t he  wid t h of  ea ch  Re st or a ti on  Ar ea  a n d ea ch  CMA.  Tra ns e ct 
l oc at io n s wi l l be  d i sp er s ed  a cr o ss  t h e si te s  u si n g a st r at if i ed  r an d om a p pr oa ch  to  p r ev en t b ia se d  p lo t
p la ce me n t.  Bot h tr a ns ec t  a nd  p l ot  l o ca ti on s  wil l  b e re c or de d  b y a GPS u n it  wit h  s ub - me te r a cc ur a cy .  Th e
GPS u ni t  wil l  a ls o b e us e d to  d e te rmi ne  t he  pl an n ed  p la n t co mmu ni ty  (Upl a nd , SS we tl a nd , or  SI  we tl an d) 
a nd  t he  pr e- mit ig at i on  c o ve r by  re ed  ca na ry g ra ss  (<20 %, 20 -9 5 %, o r >95 %)  fo r ea c h pl o t.

Eac h tr a ns ec t  wil l b e or i en te d l on gi t ud in al l y (n o rt h- so u th ) a nd  r an d omly  si tu at e d wi t hi n 10 0 -met e r wi de 
( 32 8- fo o t wi d e)  b an d s.  Eac h ba n d wi l l be  s p ac ed  10  met e rs  a p ar t to  pr ev e nt  t ra n se ct s  f ro m b ei ng  to o
c lo se ly  sp ac e d.  Tr a ns ec t s wi ll  be  b r ok en  i n to  1 0 0- me te r  l on g  ( 32 8- f oo t- l on g)  s e gmen t s, whi c h wi l l al so  be 
s pa ce d 1 0 me t er s ap a rt  f r om e ac h  o th e r.  Sa mpl e p lo t ce n te rs  wi ll  b e  r an d omly  s e le ct e d al on g  e ac h  s eg me n t
d ur in g e ac h s ampl in g  e ve n t (Fig u re  1 2 ).

Plo ts  wi ll  c o ns is t o f an  in ne r c ir cl e  wit h a  2 -m (6 .5 6- f oo t)  ra di us  en co mpa ss ed  by  a n  o ut er  ci rc l e wi th  an  8 - 
m ( 26 .2 4 -f oo t ) ra di u s.  Cov er  o f  h er b ac eo us  ve ge t at io n wil l b e ga ug e d wi t hi n th e  i nn e r ci rc l e wh e re as  c o ve r
o f in st a ll ed  wo od y v eg et a ti on  wi ll  b e  a ss es s ed  wi th in  t h e ou t er  c ir c le .

Veg et at i ve  s u rv iv al  an d c ov er  wi ll  b e  v is ua l ly  e s ti ma te d  b y e xp er ie n ce d URS e co l og is t s.  Wo o dy  v e ge ta ti o n
s uc ce ss  wi ll  be  g au g ed  b y  p er ce n t su r vi va l d ur in g  t he  f i rs t f iv e ye a rs  a n d by  p e rc en t  c ov er  du ri n g th e
r emai ni n g fi v e ye ar s  o f mit ig at i on  mo ni to ri n g.  Her ba ce o us  v e ge ta ti o n wi l l be  me as ur e d by  p e rc en t  c ov er 
t hr ou gh o ut  t h e en ti r e mo n it or in g  p er i od .  Co ve r o f vo lu n te er  pl an ts  (v eg e ta ti on  no t p la nt ed  or  s e ed ed  d u ri ng 
a ny  p la n ti ng  ev en ts )  wil l  b e me a su re d  f or  b o th  h e rb ac eo u s an d  woo dy  sp ec i es  f ou n d wi t hi n th e  p lo t s.
Cov er  o f  t re e s an d s hr ub s , he rb a ce ou s  p la nt s , an d  e ac h p la nt  sp ec ie s  wil l  b e re c or de d  f or  e a ch  p l ot .  Pl an t
c ov er  wi ll  b e  a ss es s ed  u s in g a g eo me t ri c co v er  c l as si fi c at io n  s ys te m wit h  t he  f o ll owi ng  c at e go ri e s:  0 -2 %, 2- 
4 %, 4 -8 %, 8- 1 6%, 16 - 32 %, 32 -6 4%, >64 %.  Thi s  s ys t em f ac i li ta t es  p re c is e a ss es sme nt  o f  p la nt  co ve r  i n th e 
l ower  r a ng es , whi ch  is  e s pe ci al l y imp or ta nt  fo r mon it or i ng  t h e sp re a d of  re ce nt l y es t ab li sh e d ve g et at io n .

As re co mme nd e d by  Kr eb s ( 19 99 ), at  l e as t 1% of  t h e to ta l  a re a  t o be  mo ni t or ed  wi ll  b e  s ampl e d di r ec tl y.
Sin ce  e a ch  p l ot  wil l  c ov e r ap pr o xi ma t el y 2,1 62  f t 2  (0 .0 5 a cr e) , a t le a st  1 0  p lo ts  wi ll  be  u se d  t o s ampl e t he 
Res to ra t io n Are as  a n d at  le as t 6 0 pl o ts  wil l  b e u se d to  sa mp l e th e CMAs.
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Sin ce  i n va si o n by  n o n- na t iv e, i n va si v e pl an t s wi l l li ke l y be  ag gr es s iv e, mo ni to r in g t he  c ov e r of  no n- na t iv e,
i nv as iv e  s pe c ie s wi l l be  pe rs is t en t a nd  i nt e ns iv e .  In a dd it i on  t o mon it o ri ng  b y  p lo t  met ho d  a s d es cr ib e d
a bo ve , URS e c ol og is t s wi l l ob se r ve  a n d re co r d th e  d is tr i bu ti o n an d a bu nd a nc e of  no n- n at iv e, in va s iv e pl a nt s
e ac h sp r in g a nd  s ummer  i n  e ve ry  ye ar  of  t he  10 -y e ar  mon i to ri n g pe ri o d.  Era di ca t io n o f no n- n at iv e  s pe ci e s
wil l be  ma in t ai ne d i n al l  mit ig a ti on  ar ea s, in cl u di ng  u p la nd s  a nd  b u ff er  ar ea s.

Tho se  p o rt io n s of  t h e CMAs th at  cu rr e nt ly  h a ve  g r ea te r t ha n 2 0% c ov e r by  re ed  c a na ry g ra ss  wi ll  h a ve  a 
p er fo rma nc e s ta nd ar d  o f <20 %.  Por ti o ns  o f t he  CMAs  t ha t  c ur r en tl y h av e l es s th a n 20 % c ov er  by  r e ed 
c an ar yg r as s wil l ha v e a p er fo rma nc e s ta nd ar d  o f <10 %.  Sin ce  th e Re s to ra t io n Ar e as  wi ll  h av e  l es s  t ha n
2 0% c ov e r by  re ed  c a na ry g ra ss  i mme di a te ly  p r io r t o in it i at in g  r es to r at io n  a ct iv i ty , o nl y th e  p er f or ma nc e 
s ta nd ar d  o f <10 % wi l l be  ap pl ie d  t o t he se  a r ea s.  As re c omme n de d by  Kr eb s  ( 19 99 ) , at  le as t 1 % of  th e to t al 
a re a to  be  mo ni to re d  wil l  b e sa mpl ed  di re ct l y.

Are as  wi th  l e ve ls  o f  n on - na ti ve , i nv a si ve  p l an ts  th at  a p pe ar  to  b e a pp ro a ch in g o r ex c ee di ng  pe rf o rman ce 
t hr es ho l ds  wi ll  b e mar ke d  i n th e  f ie l d so  t h at  t h e ma in t en an c e cr ew ca n mor e ac c ur at e ly  t ar g et  t h ei r
t re at me n t pr a ct ic es .  Th e se  u na c ce pt a bl e pa t ch es  wi ll  a l so  b e  map pe d  b y URS e co l og is t s wi th  a GPS u ni t
wit h su b -met e r ac cu r ac y.  Res ul t s of  th is  mo ni to r in g wi l l gu i de  r ec o mmen d at io ns  gi ve n  b y URS t o mai nt ai n 
c ov er  b y  n on - na ti ve , i nv a si ve  p l an ts  be lo w t hr es h ol ds  s e t by  th e pe r fo rma nc e st a nd ar d s.

Alt ho ug h  p re d at io n o f in s ta ll ed  pl an t s ha s n ot  b e en  a  p r ob le m a t th e  e xi s ti ng  mi ti ga t io n si t e, URS ec ol o gi st s 
wil l do c umen t  a ny  e v id en c e of  p r ed at i on  t ha t  may  oc cu r wit hi n  t he  mi ti ga t io n ar e as .  URS wi l l ob s er ve  t h e
c on di ti o n of  se ed li n g pr o te ct io n  t ub e s an d a ny  o t he r pr o te ct i on s pr o vi de d  t o in s ta ll e d pl an t s.  The 
e ff ec ti v en es s  o f th e se  p r ot ec ti o ns  wi ll  a ls o  b e mon it or e d.  URS wil l  e ns u re  t ha t  s ee d li ng  p r ot ec t io n tu b es  o r 
a ny  o th e r pr o te ct io n s pr o vi de d t o in s ta ll ed  pl an t s wi ll  be  i n  wor ki n g co n di ti on .

8.2.4 Photographs

Sev er al  ph ot o gr ap hs  ta ke n  f ro m p er ma n en t ph o to -p o in ts  wi ll  b e  u se d t o ai d  t he  mo ni to r in g ef f or t.
Pan or ami c ph o to gr ap h s sh o wi ng  a  ma xi mum a mo u nt  o f  e ac h Res to r at io n Are a a nd  e ac h  CMA wi ll  b e 
i nc lu de d .  Ea ch  p er man en t  p ho to - po in t  wil l h av e i ts  r es p ec ti v e Un iv e rs al  Tr an s- Mer id i an  ( UTM) po i nt  a s
r ec or de d  b y GPS a nd  a de t ai le d n ar ra t iv e de s cr ip t io n re f er en c in g it s  l oc a ti on  r e la ti v e to  e x is ti n g la nd mar ks .
Pho to s f ro m t he  p er man en t  p ho to - po in t s wi ll  be  t a ke n du r in g e ac h ve g et at i on  mon i to ri n g ev en t  i n Yea rs  0 ,
1 , 2, 3 , 5 , 7 , an d 1 0 of  th e mo n it or i ng  p er i od .  Fo r Ye a r 0, ph ot og r ap hs  wi ll  b e  t ak e n pr io r  t o a nd  d ur i ng 
i ni ti al  mi ti g at io n a ct iv i ty .  Ot he r p ho to gr a ph s may  b e t ak en  du ri ng  sp ri n g to  b e tt er  do cu me n t ea c h si te ’ s
f lo w re g ime d ur in g t he  we t se as o n.  The  p ho t os  a n d th ei r  r es p ec ti ve  na rr a ti ve  d e sc ri p ti on s wil l b e pr ov i de d
i n ea ch  mo ni t or in g r ep or t .

9.0 MAINTENANCE AND CONTINGENCY PLAN

As me nt i on ed  ea rl ie r , th e  p ri ma r y su b -c on tr a ct or  th at  wi ll  s u pp ly  ma in te n an ce  c r ews wil l li k el y b e Be rr y 
Acr es , a  c re w o f la n ds ca p e pr of e ss io n al s wi t h ex p er ie nc e  i n n at iv e p la nt  in st al l me nt  an d ex o ti c p la nt 
c on tr ol .  Su b -c on tr a ct or s  wil l r ep or t  r eg ul a rl y t o URS e co lo g is ts  wh o wi l l ma ke  re co mme nd at i on s f or 
a dj us ti n g th e  mai nt e na nc e  r eg ime  a s n ec es sa r y.
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Res to ra t io n o f th e Res to r at io n Are as  an d re h ab il i ta ti on  of  t h e CMAs  wi ll  be  a cc o mp li s he d un d er  a n 
a da pt iv e  man a ge me nt  st ra t eg y.  Thi s s tr at eg y  wil l  e nt ai l  r es p on di ng  to  mo ni to ri n g re s ul ts  t o  a pp r op ri at e ly 
a nd  e ff i ci en t ly  mai n ta in  or  i mp r ov e s it e co n di ti o ns .

I f mo ni t or in g  r es ul t s de mon st ra t e th a t si te  co nd i ti on s f ai l t o me et  pe rf o rman ce  st an d ar ds , c on ti n ge nc ie s  wil l 
b e impl e me nt e d.  Fo r  i ns t an ce , i f on e  o f th e  n on - na ti ve , i nv a si ve  s p ec ie s  a tt ai n s co v er  v al u es  t h at  e xc e ed 
t he ir  a c ce pt a bl e th r es ho l ds , th e n a mor e ag g re ss i ve  a pp r oa ch  to  wee d  c on t ro l wi l l be  ta ke n.  Suc h  a n
a pp ro ac h  may  in cl ud e  mor e  f re qu e nt  a p pl ic at i on s o f he rb i ci de , mor e f re qu e nt  h an d -r emo va l, a n d/ or  mo re 
f re qu en t  mowi ng .  Th es e a ct io ns  ma y b e co mp l emen t ed  wit h  a dd i ti on al  pl an t in gs  a n d/ or  se ed in g s in 
p ro bl em ar ea s .

I f a pe r fo rma nc e st a nd ar d  i s no t  met  fo r an y  g iv e n ye ar , URS wi ll  a n al yz e  o f th e  c au s e of  f a il ur e , pr op o se 
c or re ct i ve  a c ti on s, an d p re se nt  a ti me fr ame  f or  impl eme nt in g  t he se  ac ti o ns .  A le tt e r re po r t wi l l be  s e nt  t o 
t he  Cor p s an d  Eco lo g y fo r  t he ir  ap pr o va l be f or e i mp le me n ti ng  th e co r re ct i ve  a ct i on s.

Eve n if  al l p er fo rma nc e s ta nd ar d s ar e  met , c or re c ti ve  a c ti on s  may  s t il l b e impl e me nt e d if  mo ni to r in g re v ea ls 
p ro bl ems  t ha t  c ou ld  le ad  to  p oo r  p er f or ma nc e  o r f ut ur e p ro bl e ms .  Fo r in s ta nc e, if  a  br ea ch  in  t h e in le t 
c ha nn el  is  c a us in g e ro si v e fl ows  t o b e di re c te d t hr ou gh  a pa r t of  CMA2 , t he n th e  b re a ch  wil l  b e r ep ai re d  t o
r es to re  sh ee t  f lo w a nd  t h e er od e d ar e a me nd e d wi t h se ed  mi x, mu lc h, an d/ o r ne w p la nt i ng s, a s  n ec e ss ar y.
Des cr ip t io ns  of  s uc h  p ro b le ms  a n d co r re ct iv e  a ct i on s ta k en  t o  s ol ve  th em wi ll  b e  i nc l ud ed  i n  t he  mo ni to r in g
r ep or ts .

Exa mp le s  o f p ro bl ems  e xp e ct ed  d u ri ng  th e ma i nt en a nc e pe r io d a nd  t he  co rr e ct iv e a ct io n s th at  wi ll  li ke ly  be 
t ak en  t o  s ol v e th em ar e a s fo ll o ws :

1. Wet la nd hy dr o lo gy .  I f we tl a nd  h y dr ol og y  ( fr e e wa te r  t o wit hi n 1 2 in c he s of  so il  su rf ac e  o ve r  2 2- 
c on ti gu o us  d a ys ) is  no t e st ab li s he d i n at  l e as t 4 .8 6 ac r es  o f  t he  Re st or a ti on  Ar ea s a nd  mai n ta in e d in 
t he  e xi s ti ng  we tl an d s wi t hi n th e  CMAs , th en  f ur th er  to po g ra ph ic  or  h y dr ol og i c mo d if ic at i on s wil l
b e ma de  to  e n su re  t h at  t h es e ob j ec ti v es  a re  me t.  Top og r ap hi c  mod if i ca ti o ns  may  in cl u de  r e- g ra di n g
p or ti on s  o f t he  s it e  t o e ff ec ti v el y r ai se  t h e gr o un dwat e r in  th es e a re as .  Hy dr o lo gi c  mod if i ca ti o ns 
may  i nc l ud e a dj us ti n g th e  a dj us t ab le  we ir s t o be  in st al l ed  s o  t ha t mor e s ur fa ce  fl ow co ul d e nt er  an 
a re a th a t is  no t me e ti ng  th e mi n imum re qu ir e me nt s  o f we t la nd  hy dr ol o gy .

2. Flo w di s pe rs a l.  If fl o w is  no t ev e nl y d is tr ib u te d b et we en  al l d is pe rs e r ou t le ts  wi th in  th e in l et 
c ha nn el  to  CMA2 , th e n th e  a dj us t ab le  we ir s wit hi n  t he  c h an ne l  wil l b e ad j us te d t o ma x imiz e f lo w
d is tr ib u ti on .  If  f l ow i s  e ve nl y  d is t ri bu te d  b et wee n di s pe rs e r ou tl e ts , b ut  i s n ot  a d eq ua te l y di s pe rs ed 
a cr os s t he  ma in  p or t io n o f CMA2 , t he n  URS wi ll  r e co mmen d  g ra d in g ap p ro pr i at e to  ma xi miz e
f lo w di s pe rs a l.  An y  g ra d in g th a t oc c ur s af t er  t h e in it i al  p l an ti ng  wi ll  be  a cc o mp li s he d du r in g t he 
d ry  s ea s on  a n d wi th  a sma ll  g ra d er  o r  s ho ve l s to  av oi d d amag i ng  n at i ve  p l an ts .  To  p r ev en t e ro si o n,
g ra di ng  wo ul d  o cc ur  du ri n g th e d ry  s e as on  a n d th e  n at iv e  s ee d  mix  wo ul d b e ap pl i ed  t o  a re as  th at 
h av e be e n di s tu rb ed .

3. I nv as io n by non-nat i ve , i nv as iv e  pla nts .  Wee d c on tr o l ma in t en an c e wi ll  oc cu r  f re qu e nt ly  an d
a gg re ss i ve ly  to  c omb at  i n va si on s  b ef o re  c ov e r by  no n- na t iv e, in va si v e pl a nt s ap p ro ac h  o r ex c ee d
p er fo rma nc e t hr es ho l ds .  As  d is c us se d  e ar li e r, d i st ri bu t io n a nd  a bu n da nc e  o f we e ds  wi ll  b e
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mon it or e d ev e ry  y ea r  o f t he  1 0- y ea r mon it or i ng  p e ri od  b y  URS.  Th os e   po r ti on s o f th e  CMAs t ha t
c ur re nt l y ha v e gr ea t er  t h an  2 0% co ve r  b y re e d ca n ar yg ra s s wi l l ha ve  a pe r fo rman c e st a nd ar d o f
<20 %.  Por ti o ns  o f t he  CMAs  t ha t  c ur r en tl y h av e l es s th a n 20 % c ov er  by  r e ed  c an a ry gr a ss  wil l 
h av e a p er fo r ma nc e s ta nd a rd  o f <10 %.  Sin ce  th e Res to ra t io n Are as  wi ll  h a ve  l es s  t ha n  2 0% c o ve r
b y re ed  ca na r yg ra ss  imme d ia te ly  pr io r  t o in i ti at i ng  r es t or at i on  a ct i vi ty , o nl y t he  p e rf or ma n ce 
s ta nd ar d  o f <10 % wi l l be  ap pl ie d  t o t he se  a r ea s.  Mon it o ri ng  re su lt s  wil l  g ui de  re co mme nd at i on s
g iv en  b y  URS to  mai n ta in  co ve r b y no n -n at iv e , in v as iv e p la nt s  b el ow th e a bo ve  t h re sh o ld s.
Alt ho ug h  r emo va l of  no n- n at iv e, in va s iv e pl a nt s i s ex pe c te d t o oc cu r  t hr o ug ho ut  th e 1 0- ye ar 
p er io d, th e i nt en si t y of  th e ma i nt en a nc e ef f or t s ho ul d d ec re a se  o ve r  t ime .  Fol l owin g  a ny 
mon it or i ng  y e ar  whe n  s ta n da rd s a re  n o t be in g  met , a dd it i on al  co nt ro l  a nd  re pl ac e me nt  me as ur e s
wil l be  ad de d  t o ma i nt en a nc e ac t iv it i es .  Mo re  i n fo rmat i on  a b ou t th e  wee d  c on tr o l pr o gr am i s  i n
Sec ti on  4.4.3 .

4. Mor ta li t y of  inst al l ed v e ge ta ti o n.  The  mu lt i- p ha se  a p pr oa c h to  p l an ti n g de sc r ib ed  in  Sec t io n
4 .6 .5  a l so  f o ll ows a n ad a pt iv e man ag e me nt  s t ra te g y.  URS e co l og is ts  wi ll  cl os el y  o bs e rv e th e 
v ar io us  li mi t at io ns  to  p l an t gr o wt h t ha t ma y  b e p re se nt  or  ma y de ve l op  d u ri ng  t h e fi r st  f ew ye ar s 
a ft er  t h e in i ti al  p l an ti n g.  Th e se  o b se rv at i on s wil l ef f ec ti v el y gu i de  p l ac emen t , sp e ci es  c o mp os i ti on ,
a nd  c on d it io n  o f th e  p la n ts  t ha t  wil l  b e in s ta ll e d du ri n g th i s ti me .  Sp e ci al  a t te nt i on  wil l  b e p ai d to 
s it e co n di ti o ns  i n t ho se  po rt io n s of  th e mi t ig at i on  a re a s af f ec te d b y th e  p ro po s ed  t o po gr ap h ic  a n d
h yd ro lo g ic  mo di fi ca t io ns .  If , d ur in g  t he  mo ni to r in g pe r io d, th e wo o dy  s p ec ie s s ur vi v al  o r a re al 
c ov er  p e rc en t ag e or  th e h er ba ce o us  c o mmun it y  p er c en t co v er  f a ll s be l ow t h e es ta b li sh e d
p er fo rma nc e s ta nd ar d , ad d it io na l  p la n ti ng s wil l b e us ed  to  b r in g su r vi va l  a nd  /  or  p e rc en t c ov er  up 
t o st at e d go a ls .

I f pr ed a ti on  on  i ns t al le d  p la nt s  b y wil dl if e  b ec o me s a s ub st a nt ia l s ou rc e  o f pl a nt  mo rt al it y , th e n
c or re ct i ve  a c ti on  wi ll  b e  t ak en .  If  pr ed at i on  i s  g en er a ll y r es tr ic t ed  t o  t ho se  se ed l in gs  t h at  h a ve  l os t 
t he ir  p r ot ec t io n tu b es , URS wil l  r ec o mmen d t ha t t he se  p l an ts  be  r ep l ac ed  wi th  p r ot ec t io n tu b es 
f it te d s o th a t th ey  ar e l es s li k el y t o fa ll  of f.  Tub es  th at  ha ve  n o t fa l le n of f  t he i r re sp e ct iv e  p la nt s  b ut 
a pp ea r u ns ta b le  wil l  b e s ta bi li z ed .  BP wil l  b ud g et  f un d s as  re qu ir e d to  pa y fo r  p la n ni ng ,
i mp le me n ti ng , a nd  mo ni to r in g an y  c on t in ge nc y  p ro c ed ur es  th at  ma y be  re qu i re d to  ac hi e ve  t he 
mit ig at i on  g o al s.  The  b u dg et  wi ll  e q ua l ap p ro xi mat el y 2 0% o f  t he  t o ta l c os t of  th e p ro po se d 
mit ig at i on , whi ch  i s  e st i ma te d t o be  $1 .6 6 mil li o n.  Th u s, t h e to ta l  v al u e of  t h e ma i nt en an c e an d 
c on ti ng e nc y b ud ge t wil l b e $3 32 ,00 0.  The  p a re nt  co mp an y  g ua r an te e, as  d e sc ri be d  i n s ec ti on  11 ,
wil l be  in  t h e to ta l  a mo u nt  t ha t  i t i s es ti mat ed  th at  t h e re s to ra ti o n an d  c ompe n sa to r y mi ti g at io n  wil l
c os t an d  t hu s  wil l b e su f fi ci en t  t o e ns ur e t ha t f un ds  n e ce ss a ry  f or  ma in t en an ce  an d t o re pa i r
p ro bl ems  wil l  b e av a il ab l e.

5. Repor ti ng.  Res ul ts  of  t h e mo ni t or in g  wil l b e co mpi le d i n mo n it or in g  r ep o rt s th a t wi l l be  d e li ve r ed 
t o th e Cor ps , EFSEC, a nd  Ec ol og y  b y Oct ob er  of  Ye ar s 1, 2, 3 , 5 , 7, an d 1 0 fo r e ac h mon it or i ng 
p er io d.  Rep o rt s wi l l st a te  mon i to ri n g me th o ds , s ho w mo n it or i ng  r es u lt s i nc lu di n g ph o to gr ap h s,
c ompa re  th es e  r es ul t s wi t h pe rf o rman c e st an d ar ds , a nd  d i sc us s  t he  s i te  c o nd it io n s ob s er ve d.  The 
c ur re nt  ye ar ’ s re su l ts  wi ll  b e c ompa r ed  wit h  t he  pe rf or man ce  st an da r ds  a n d re su l ts  f r om p re v io us 
y ea rs .  If  mo ni to ri n g re s ul ts  a r e be l ow p er f or ma n ce  s ta n da rd s , ma in t en an c e an d c on ti n ge nc y
r ec omme n da ti o ns  n ec e ss ar y  t o imp ro ve  su cc es s  wil l  b e ma d e.
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Reg ul ar  ma in t en an ce  ac ti v it y an d  a ny  co nt in g en cy  ac ti on s  mad e  d ur in g  t he  ye ar  wi ll  a l so  b e r ep or t ed .  Th e
e ff ec ti v en es s  o f th e se  a c ti on s wil l b e ga ug e d du r in g si t e mo n it or in g .  An  e va lu a ti on  of  t he  ef fe c ti ve ne s s of 
t he se  a c ti on s  wil l b e in c lu de d i n th e  r ep or t s.

Rec or d d ra wi n gs  s ho win g t op og ra p hy , h yd ro lo g ic  mo di fi ca t io ns , a nd  p l an t c ommu ni t ie s o f th e Res to r at io n
Are as  a n d th e  CMAs wil l b e dr af t ed  a f te r th e  i ni t ia l mi t ig at i on  a ct i vi ty  in cl ud i ng  t h e in it i al  p l an ti ng  is 
c ompl et e .  Th es e dr a wi ng s  wil l b e su b mi tt ed  to  t h e Co rp s , EFSEC, an d  Eco l og y wi t hi n 6 0 da ys  of 
c ompl et i ng  t h e in it i al  p l an ti ng  of  e a ch  mit i ga ti o n ar ea .

10.0 IMPLEMENTATION SCHEDULE

10.1 CONSTRUCTION SCHEDULE

The  s ta r ti ng  ti me  f o r co n st ru ct i ng  t h e Co ge n er at i on  Pro j ec t a nd  i ns t al li n g it s a ss oc i at ed  mi ti ga t io n is 
d ep en de n t up o n wh en  th e n ec es sa r y pe r mi ts  a r e is s ue d.  Alt ho u gh  t he  ch ro n ol og ic a l or d er  a nd  se as o na l
t imin g o f mi t ig at io n  a ct i on s wi l l oc c ur  a s d is cu s se d be l ow, e xa ct  d a te s f or  t he s e ac t io ns  c a n no t  y et  b e 
d et er mi n ed  g i ve n th e  u nc e rt ai nt y  r eg a rd in g t he  t i mi ng  o f  p er mit  i ss u an ce . For  i l lu st r at iv e p ur po s es , th e 
d at es  p r ov id e d be lo w a ss u me  t ha t  p ro j ec t co n st ru c ti on  wi ll  b e gi n in  ea rl y  2 00 5.

I n th e CMAs, ac ti vi t ie s o f th e wee d c on tr ol  pr og r am t ha t  d o n ot  e nt a il  me ch an iz e d cl e ar in g o f we t la nd s a nd 
t he re fo r e do  no t re q ui re  th e ab o ve -me nt io ne d  p er mit s ma y  b eg i n a fe w mon t hs  p ri o r to  th e co n st ru c ti on  s t ar t
d at e.  Suc h a ct iv it i es , i nc lu di n g mo win g an d  h er b ic id e a pp li c at io n, wi ll  be gi n i n sp r in g 20 0 5.  Til li ng  wo ul d 
b e an ti c ip at e d to  o c cu r i n sp ri n g an d  e ar ly  au tu mn 20 05 .  No n -n at iv e , in v as iv e p la nt  re mo va l  wou l d
c on ti nu e  t hr o ug h th e  g ro win g se a so n o f 20 05 .  Re mov al  wo ul d c on ti nu e  a s mai nt en a nc e f or  s ho r t- te r m
c on tr ol  th ro u gh ou t t he  mo ni to ri n g pe r io d.

The  p ro p os ed  to po gr a ph ic  an d hy d ro lo g ic  mod i fi ca t io ns  wi ll  b e  i mp le men te d  a nd  h a bi ta t  f ea tu r es  wo ul d be 
i ns ta ll e d in  su mmer  20 05 .  Th e i ni ti a l ph as e  o f p la nt in g  i n t he  CMAs  wou l d be  i mpl eme nt ed  i n  a ut u mn 
2 00 5.  Spe ci e s kn own  t o b e le ss  to le r an t of  wi nt e r co nd i ti on s  a s se e dl in g s (i .e . wes t er n re d  c ed a r)  a nd  so me 
o f th e h er ba c eo us  p l an ts  wo ul d b e in s ta ll ed  in  s p ri ng  2 0 06 .  Th e na t iv e s ee d wi l l be  ap pl ie d  i mme di at el y 
a ft er  t h es e p la nt s a re  i n st al le d .  Th e re ma i ni ng  pl an ts  wo ul d  b e in s ta ll e d ov er  th e n ex t 2 t o 3 y ea rs .
Alt ho ug h  t he  in le t c ha nn e l wo ul d  h av e  b ee n f ul ly  in st al l ed  f o r a ye a r, r u no ff  wo ul d n ot  b e d iv er t ed  t o
CMA2 un t il  f a ll  2 00 6 , wh i ch  wou l d al l ow t he  in it i al  p ha s e pl a nt s to  ha ve  es ta bl i sh ed  to  s ome  d eg r ee .

The  p ro p os ed  re st or a ti on  wo ul d b eg in  af te r t he  e n d of  t h e co n st ru ct i on  p e ri od , whi ch  is  e xp e ct ed  to  l as t  1 .5 
t o 2 ye a rs .  If  t he  co ns t ru ct io n  p er i od  b eg a n in  sp ri ng  20 05 , t he  i n it ia l  r es to r at io n  a ct iv i ty  wo ul d oc c ur  a f te r
t he  t emp or ar y  l ay -d o wn  a r ea s we r e re mov ed  i n  2 00 7 .  Ini t ia l a ct iv it y  i nc l ud in g t op so i l impo r t, h y dr ol og i c
a nd  t op o gr ap h ic  mod i fi ca t io ns , a nd  h a bi ta t f ea tu r e in st a ll me n t wo ul d  o cc u r du ri n g su mme r 20 0 8.  Wee d
r emov al  wo ul d  a ls o o cc ur  at  t hi s  t ime  a s ne c es sa r y.

The  i ni t ia l s ee di ng  of  t h e Re st o ra ti o n Ar ea s  wou l d oc cu r  i n l at e su mme r 2 00 5, a  fe w wee ks  p r io r t o
i mp le me n ti ng  th e in i ti al  pl an ti n g ph a se .  Sp ec ie s  k no wn  to  b e  l es s t ol er a nt  o f win te r  c on di t io ns  as  s ee d li ng s 
a nd  s ome  o f t he  h er b ac eo u s pl an t s wo u ld  b e i ns ta l le d in  sp ri n g 20 08 .  Th e  s ec on d  p ha s e of  s e ed in g  wou ld 
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o cc ur  i mme di a te ly  a f te r t he se  p l an ts  ar e in s ta ll e d.  Th e  r ema in in g p la nt s  wou ld  be  i n st al le d  o ve r  t he  n e xt  2 
t o 3 ye a rs .

10.2 MONITORING SCHEDULE

As di sc u ss ed  ea rl ie r , so me fo rm of  mo ni to ri n g wi l l oc cu r  d ur i ng  e ve r y ye a r of  t h e 10 - ye ar  mo ni to r in g
p er io d.  For mal  mon i to ri n g of  we tl an d  h yd ro l og y a nd  v eg e ta ti o n wi ll  oc cu r  i n Ye a rs  1 , 2 , 3, 5, 7 , a nd  1 0 .

Obs er va t io ns  of  wet l an d h yd ro lo g y wi l l be  ma de  t h ro ug ho u t th e  mon it o ri ng  pe ri od .  Fo r ma l mo n it or i ng  wil l 
i nc lu de  me as u re me nt s  o f f re e wa t er  s u rf ac e e le va t io ns  i n  t he  mo ni to r in g wel ls  t o  b e i ns ta ll e d in  th e
mit ig at i on  a r ea s.  The se  me as ur e me nt s  wil l b e ta k en  o n a  wee k ly  b as i s fo r  a t le a st  f o ur  wee k s fr o m th e
s ec on d o r th i rd  wee k  o f Mar ch  o n  o r a ft er  Ma rc h 1 2 to  t h e se c on d or  th ir d  wee k o f Ap r il  d ur i ng  Ye ar s 1, 2,
3 , 5, 7 , a nd  10 .  Ex tr ap o la ti on s  b et wee n we e kl y mea su re men ts  wi ll  d e te rmi ne  whe t he r s oi l sa t ur at i on  i n t he 
wet la nd  ar ea s  mee ts  th e wet la nd  hy dr o lo gy  c r it er i on .

Obs er va t io ns  of  v eg e ta ti o n, n at i ve , n on -n at i ve , i nv as iv e , an d  v ol un t ee r, wi ll  b e  mad e  t hr ou g ho ut  th e
mon it or i ng  p e ri od .  Fo rma l mo ni t or in g  wil l i nc lu d e es ti mat es  of  c ov e r us i ng  c ir c ul ar  pl ot s.  The s e es ti mat es 
wil l be  ma de  du ri ng  th e e ar ly  p a rt  o f  s umme r  t o e ns ur e t ha t f lo we ri n g pl a nt s wi l l be  re ad il y  i de n ti fi ab l e an d 
d at a co l le ct e d wi ll  no t b e sk ewe d by  se as on a l va r ia ti on .  Mo r e sp ec i fi ca l ly , ve g et at i on  mon i to ri n g wi ll  oc cu r 
b et we en  Ju ne  21  a nd  Ju ly  15  o f Yea rs  1, 2 , 3 , 5, 7, a nd  10 .

10.3 REPORTING SCHEDULE

As st at e d in  Se ct io n  1 0, mo ni to r in g r es ul ts  wi ll  be  r ep o rt ed  to  t he  Co rp s , EFSEC, an d  Eco lo g y by  Oc to be r 
o f Ye ar s  1 , 2 , 3, 5 , 7 , a nd  1 0 f or  e a ch  mon i to ri n g pe ri o d.

11.0 PARENT COMPANY GUARANTEE

BP Corporation North America Inc wil l pr o vi de  a gu ar a nt ee  to  t he  Ar my  Co rp s o f En g in ee r’ s  t o e ns ur e
t ha t fu n ds  a r e av ai l ab le  to  c on s tr uc t  o r co mpl et e  t he  c o ns tr u ct io n o f, a n d fo r mon it o ri ng  a n d ma i nt en an c e of 
t he  c omp en sa t or y we t la nd  mi ti ga t io n a ss oc ia t ed  wi th  t he  BP Ch er ry  Po in t Cog en er a ti on  Pr oj ec t .  Th e
Par en t Compa n y Gu ar a nt ee  wi ll  b e  u se d  i ns te a d of  a pe rf o rman c e bo nd  to  e n su re  BP’s  a c co un ta b il it y  f or 
t he  p ro p os ed  mi ti ga t io n.  BP wi l l pr o vi de  t h e Pa r en t Co mpa ny  Gu ar an t ee  t o  t he  Co rp s p ri or  t o  p ro j ec t
c on st ru c ti on .  Th e a mo un t  o f th e  g ua r an te e wil l e qu al  t h e es t imat ed  do ll a r amou n t th a t th e r es to r at io n a nd 
c ompe ns a to ry  mi ti ga t io n wil l co s t.  The  p re l imin a ry  c os t  e st i ma te  o f  t he  pr op os e d mi t ig at io n , an d  t he re f or e
t he  p ro p os ed  amou nt  of  t h e gu ar a nt ee , i s $1 .66  mi ll io n.



71

12.0 REFERENCES

Apf el ba u m, S.I.  19 9 3.  An up da t e on  th e ec o lo gy  an d ma n ag eme nt  o f r ee d c an ar yg r as s.  App li e d
Eco lo gi c al  Se rv ic es , Bro d he ad , WI.

Apf el ba u m, S.I. a nd  C.E. Sa ms . 1 98 7.  Eco lo g y an d  c on tr o l of  re ed  c a na ry g ra ss  ( Pha la ri s  a ru n di na ce a  L.).
Nat ur al  Ar ea s  J ou rn a l 7:  69 -7 4.

Con ne ct i cu t Wil dl if e  Div i si on . 1 99 9.  Bru sh  pi le s  f or  wi ld li f e.  Co n ne ct i cu t De p ar tme nt  o f Env ir o nmen ta l 
Pro te ct i on .  Bu re au  of  Na tu ra l Res ou r ce s – Wil dl i fe  Div i si on .
h tt p: // d ep .s t at e.ct .us /b u rn at r/ wil dl i fe /f ac t sh ts / br sh pl s .h tm

Cor ps  ( US Ar my Co rp s  o f Eng in ee r s) , Env ir on men ta l  Lab or a to ry . 1 98 7.  Cor p s of  En gi ne e rs  wet l an ds 
d el in ea t io n man ua l.  US Army Co r ps  o f  Eng in e er s, Te ch ni c al  Re po rt  Y-8 7-1 , Wa t er wa ys  Ex pe r imen t
Sta ti on , Vic k sb ur g, Mi ss i ss ip pi .

Cowar di n , L.M., V. Car te r , F.C. Go le t , an d E.T. LaRoe .  19 79 .  Cl as s if ic a ti on  o f  wet l an ds  a n d de e pwat er 
h ab it at s  o f t he  Uni t ed  St at es .  US Fi sh  a nd  Wi ld l if e Se r vi ce , Off ic e  o f Bio lo gi c al  Se rv ic es ,
Pub li ca t io n FWS/OBS- 79 /3 1 , Wa sh i ng to n , DC.

Eco lo gy  (Was h in gt on  St at e  Dep ar t me nt  of  Eco l og y) .  20 02 .  Wa s hi ng to n  Sta t e We tl a nd  Mi ti ga ti o n
Eva lu at i on  St ud y – Pha se  2:  Eva l ua ti n g Su cc e ss .  Pu bl ic a ti on  #0 2- 06 - 00 9.  Oly mp i a, Wa sh in gt o n.

_ __ __ .   2 00 1 .  Dra f t Pr o gr amma t ic  En vi ro nme nt al  Impa ct  St at e me nt  –  Wa sh i ng to n Sta te ’ s Dr af t  Rul e  o n
Wet la nd  Mi ti g at io n Ban ki n g. Pub l ic at i on  # 01 - 06 -0 2 2.  Ol y mp ia , Was hi n gt on .

_ __ __ . 2 00 0.  Was hi n gt on  st at e wet la n d mi ti g at io n  s tu dy  – Ph a se  1 : Compl i an ce .  Wa sh i ng to n Sta te 
Dep ar tme nt  o f  Eco lo g y. Pu bl ic at i on  # 0 0- 06 -1 6 .  Ol ympi a, Wa sh i ng to n.
h tt p: // www.e c y.wa .g o v/ pu b s/ 00 06 0 16 .p d f

_ __ __ . 1 99 9.  Met ho d s fo r  a ss es s in g wet la nd  fu nc t io ns .  Wa sh i ng to n Sta te  De pa rt men t o f Ec ol o gy .
Pub li ca t io n # 99 -1 16 .  Ol y mp ia , Was hi n gt on .

_ __ __ . 1 99 8.  How Ec ol og y  r eg ul a te s wet la nd s . Pu b  No. 9 7 -1 12 .  Ol ymp ia , Was hi ng t on .

_ __ __ . 1 99 3.  Was hi n gt on  st at e wet la n ds  r at i ng  s y st em –  We st e rn  Was h in gt o n, 2 n d ed it io n .  Wa sh in gt o n
Sta te  De pa rt men t of  Ec ol o gy . Pu b li ca t io n #9 3 -7 4.  Oly mp i a, Wa sh in gt o n.

Eis si ng e r, An n. 2 00 3 . Pe r so na l c ommu n ic at io n .  Na hk ee ta  No rt h we st  Wi ld li f e Re so u rc e Ser vi ce s .  Bl ai ne ,
Was hi ng t on .

_ __ __ . 2 00 1. Pe rs on a l co mmu ni ca t io n.  Nah ke e ta  No rt hwes t  Wil d li fe  Re so ur c e Se rv i ce s.  Bla in e ,
Was hi ng t on .

ENSR Co n su lt i ng  a nd  En gi n ee ri ng .  19 9 2.  We t la nd  De li ne a ti on  Re po rt .  ENSR Co ns u lt in g  a nd 
Eng in ee r in g.



72

Gol de r Ass oc i at es  ( Gol de r  Ass oc i at es  In c. a n d Sc h ot t an d  Ass o ci at es ) . 20 0 3a .  We tl an d  Del in e at io n  Rep or t 
BP Ch er r y Po i nt  Cog e ne ra t io n Pr o je ct  [Rev is e d] .  Bl ai ne , Was h in gt on .  Go l de r As s oc ia t es  I nc .
Por tl an d , Or e go n.

_ __ __ .  20 03 b .  Tec h ni ca l  Rep or t  o n Wet la nd  Fu nc t io ns  a n d Va l ue s As s es sme nt  BP Che rr y  Poi nt 
Cog en er a ti on  Pr oj ec t  [ Re v is ed ].  Bla i ne , Wa s hi ng t on .  Go ld er  As so ci a te s I nc . Po r tl an d , Or eg o n.

_ __ __ .  20 03 c .  Sit i ng  a n d We tl a nd  4 0 4( b) 1 Alt er n at iv es  An al y si s BP Ch er r y Po in t  Cog e ne ra ti o n Pr o je ct 
[ Re vi se d ].  Gol de r Ass oc i at es  I n c. Po rt la nd , Ore g on .

_ __ __ .  20 03 d .  BP Che rr y  Poi nt  Co ge n er at io n  Pro j ec t – App li c at io n f or  Si te  Cer t if ic a ti on .  Go ld e r
Ass oc ia t es  I n c.  Po r tl an d , Or eg o n.

_ __ __ . 2 00 2.  Che rr y  Poi n t Co ge n er at i on  Pro j ec t Sur fa ce  Wa te r  Man ag e me nt  Sy st em De si g n Ba si s .  Go ld er 
Ass oc ia t es  I n c. Red mon d, Wa sh in g to n.

Gol di n, Al an .  19 92 .  So i l su rv e y of  Wh at co m Cou n ty  a re a , Wa s hi ng to n .  US Dep ar t me nt  of  Agr i cu lt u re ,
Soi l Co n se rv a ti on  Se rv ic e , Wa sh i ng to n , DC.

Hit ch co c k, C. L. an d  A. Cro nq ui s t. 1 9 73 .  Fl or a o f th e Pac if i c No rt h we st .  Un iv e rs it y  o f Lo n do n Pre ss .
Sea tt le , Was h in gt on  an d Lon do n, En gl a nd .

Hof fman  & Ke a rn s. 1 9 97 .  Wi sc on s in  Ma nu al  o f  Con t ro l.  Rec ommen da ti o ns  f o r Ec ol o gi ca l ly  I nv a si ve 
Pla nt s.

Hor ne r, R., S. S. Co ok e, K. Ric h te r, A. Azo u s, L. Rei ne l t, B. Tay lo r , K. Lu dwa, an d M. Va le n ti ne . 1 99 6.
Wet la nd s  a nd  Ur ba ni z at io n  I mp li c at io n s fo r t he  f u tu re . Pug et  So un d Wet la n ds  a nd  St or mwa te r
Man ag eme nt  Re se ar ch  Pr og r am.

Hru by , T. an d  C. Br o we r. 19 94 .  Gu id e li ne s f or  d e ve lo pi n g fr e sh wa te r  wet l an ds  mi ti ga t io n pl a ns  a n d
p ro po sa l s.  Was hi ng t on  St at e De p ar tme nt  o f Eco lo g y.  Ol y mp ia , Was hi n gt on .

Hru by , T. an d  A. Mc Mil la n .  1 99 3 .  Wa sh in gt o n St a te  Wet l an ds  Ra ti ng  Sy st e m – We s te rn  Wa sh in g to n, 2n d

Edi ti on .  Ec o lo gy , Pub li c at io n No. 9 3 -7 4.  Was hi n gt on  Ol ympi a , Wa sh i ng to n .

Kin g Co u nt y.  2 00 2.  Sen s it iv e a re as :  Res to r at io n  & Enh a nc eme nt  i n Kin g Cou nt y.  Kin g  Cou nt y 
Dep ar tme nt  o f  Dev el o pmen t  a nd  En vi ro n me nt al  Se rv i ce s – Lan d Use  Ser v ic es  Di vi si o n.  Ren to n,
Was hi ng t on .

_ __ __ .  19 98 .  Se ns i ti ve  ar ea  mi ti ga t io n gu i de li n es .  Ki ng  Co un ty  De pa rt men t of  De ve l op me nt  an d
Env ir on men ta l  Ser vi c es  –  La nd  Us e Se r vi ce s Div is i on .  Re nt on , Was hi n gt on .

Kre bs . C.J .  19 99 .  Ec ol o gi ca l Met ho d ol og y.  Ben j amin -Cu mmin s .  Men l o Pa r k, CA.

Lewis , J r., Wil li am M. B. Bed fo r d, F. Bos se l ma n, M. Bri n so n, P. Gar r et t, C. Hun t , C. Jo hn st o n, D. Kan e, A.
M. Ma cRa nd er , J . Mc Cul le y , W. J . Mit s ch , W. Pa tr i ck , Jr ., R. Po st , D. Si e ge l, R. W. Ska gg s, M.



73

Str an d, an d J . B. Ze dl er . 1 99 5.  Wet l an ds  c h ar ac t er is ti c s an d  b ou nd a ri es .  Na ti o na l Aca de my  Pr es s .
Was hi ng t on , D.C.

Lyo ns , Kel ly .  20 02 .  El e me nt  s t ewar d sh ip  a b st ra c t fo r Pha la ri s  a ru n di na ce a  L Re ed  ca na r yg ra ss .  Th e 
Nat ur e Con se r va nc y Wil dl a nd  I nv a si ve  Sp ec ie s  Tea m.  Uni v er si t y of  Ca li fo r ni a, Da vi s, CA.

Mon ro e, Ke n. 20 01 .  Wi ld l if e br u sh  s h el te rs  – th e  mis si n g pi e ce  i n t he  h a bi ta t p uz zl e .  Nat i on al  Wi ld li f e
Fed er at i on . h tt p: // www.n wf.or g/ h ab it a ts /b ac k ya rd / ne ws /h a bi ta t s/ br us h sh el t er s.cf m.

Nat ur al  Re so u rc es  Co ns er v at io n Ser vi c e (Soi l  Con s er va ti o n Se r vi ce ). 19 92 . Soi l s ur ve y  o f Wh a tc om
Cou nt y a re a, Wa sh in g to n.  Uni te d  Sta t es  Dep a rt me n t of  Ag ri cu l tu re .  Ol ymp ia , Wa s hi ng t on 

NRCS (Na tu ra l  Res ou r ce s Con se rv a ti on  Se rv ic e ). 1 9 99 .  WETS d a ta ba se  fo r WETS St a ti on :  Bla in e ,
WA0 72 9.  Uni t ed  Sta t es  De pa rt me n t of  Ag ri cu l tu re .
h tt p: // www.wc c.nr cs .us da .go v/ wc c bi n/ g et we ts t .c gi ? st at e=Was hi n gt on 

Peg as us  Ea rt h  Sen si n g Co r po ra ti o n. 1 9 92 .  We tl an d  Del in e at io n  Bro wn  an d Kic ke rv i ll e Roa d. Pe ga su s 
Ear th  Se ns in g  Cor po r at io n .  Nor t h Va n co uv er , Can a da .

Poj ar , J im a n d Ma cKi nn on , And y. 19 94 . Pla nt s  o f t he  Pac i fi c Nor th we s t Co a st  –  Wa sh in g to n, Or eg on ,
Bri ti sh  Co lu mbi a, & Al as k a.  Lo n e Pi n e Pu bl i sh in g .  Van c ou ve r , Br it i sh  Co lu mb ia .

Ree d, To m.  2 00 2.  Per so n al  c ommun ic a ti on .  WDFW.  Wh at c om Co un ty  f i el d o ff ic e.

Ric ht er , K. 1 99 9.  Wet la n d re st o ra ti o n, e nh a nc eme nt , an d  c re a ti on  s u gg es t io ns  f o r amp hi bi an s .  Ki ng 
Cou nt y Dep ar t me nt  o f  Nat u ra l Re s ou rc e s – Wa t er  a n d La nd  Re so u rc es  Di vi si o n.
www.s pl a sh .me tr ok c.g ov /wl r/ ma a/ Amp hi b ia n Ha bi ta t  Cri t er ia  Su mmar y .d oc 

Sho rt , H.L. a nd  R.J . Coo p er . 19 8 5.  Hab it at  su it a bi li ty  in de x  mod el s : Gr e at  b lu e  h er o n.  US Fi sh  an d
Wil dl if e  Ser v ic e. Bi ol og i ca l Re p or t 8 2( 10 .9 9 ).

Soi l Co n se rv a ti on  Se rv ic e  ( SCS) , 1 97 3 .  A me th od  fo r es t imat i ng  v ol u me  a n d ra te  of  r u no ff  i n  s ma l l
wat er sh e ds .  Te ch ni c al  Pa pe r No . SCS- TR-1 68 8 .  Wa te r Re s ou rc e s Pu bl i ca ti o ns .  Li tt le t on ,
Col or ad o .

Sta te  o f  Was h in gt on  De pa r tmen t o f Wa t er  Res o ur ce s .  1 96 0 .  Wa te r Re s ou rc e s of  t h e No o ks ac k Riv er 
Bas in  a n d Ce r ta in  Ad ja ce n t St re a ms .  St at e o f Wa s hi ng to n  Dep a rt me nt  of  Wa te r Re s ou rc e s.
Oly mp ia , Was h in gt on .

Ste ve ns , M.L. a nd  R. Van b ia nc hi .  19 9 3.  Re s to ri n g we tl a nd s i n Wa sh i ng to n .  Ec ol og y, Pu bl i ca ti on  No . 9 3- 
1 7.  Ol y mp ia , Was hi n gt on .

URS Cor p or at i on .  2 0 04 .  Gr ea t Blu e Her on  Ha bi ta t  Man ag e me nt  Pl an  –  BP Ch er ry  Po in t.  URS
Cor po ra t io n. Se at tl e , Wa s hi ng to n .

_ __ __ . 2 00 3a .  Re vi s ed  Co ge ne ra t io n Pro je ct  Co mp e ns at or y  Mit i ga ti on  Ar ea s  Wet la n d De l in ea ti o n Re p or t
–  BP Ch e rr y Poi nt .  URS Cor po ra t io n. Se at tl e , Wa s hi ng to n .



74

_ __ __ . 2 00 2.  Mon it o ri ng  re po rt  fo r wet la nd  co mp e ns at or y  mit i ga ti on , 4 .5 8  a cr es  - ARCO Ch er r y Po i nt 
Ref in er y .  URS Co rp o ra ti o n. Sea t tl e, Wa sh in g to n.

_ __ __ . 2 00 1.  Wet la n d mi t ig at io n  p ot e nt ia l s ur ve y  r ep or t  –  Ch er ry  Po in t Ref in er y .  URS Co rp o ra ti o n.
Sea tt le , Was h in gt on .

US Fi sh  an d Wil dl if e  Ser v ic e.  1 99 6.  Nat io n al  l i st  o f p la nt  sp ec ie s  t ha t  o cc ur  in  we tl an ds :  1 99 6  Nor th wes t
( Re gi on  9)  Su mmar y.  US Fis h an d  Wil d li fe  Se rv ic e , Wa sh i ng to n , DC.

WDFW (Wa sh in g to n De p ar tme nt  o f Fis h a nd  Wil d li fe ) .  2 00 0 .  Pr io ri ty  Ha bi t at  a nd  Sp ec i es  Man a ge me n t
Rec omme n da ti o ns  f or  Wa sh i ng to n Pri or i ty  Spe c ie s.  Gre at  Bl ue  He ro ns .  Wa s hi ng to n  Dep a rt me nt 
o f Fi sh  an d Wil dl if e .  Ol ympi a, WA.

Wen ge r, Ba rr y .  2 00 2 .  Pe rs on al  co mmu ni ca ti o n.  Was hi ng t on  St at e De p ar tme nt  o f Eco lo g y.

Wha tc om Co un t y.  Wh a tc om Co un ty  Co d, Ti tl e 1 6, Ch ap te r 1 6.16 :  Cri ti c al  Ar ea s.  Bel li n gh am, WA  4 1  p p.



F IG URES 



East
Restoration Area

East
Restoration Area

Figure 1

Site Vicinity Map

Wetland Mitigation Plan
BP Cherry Point

Scale in Miles

0.5 1.00

3
3
7
4
9
5
4
6
_
1
0
.c

d
r

Washington

Project
Location

TMMap created with TOPO!  © 1997 Wildflower Productions, www.topo.com,
based on USGS topographic map

Job No. 33749546

B
L

A
IN

E
 R

O
A

D

Proposed
Power Plant

Site

CMA2 CMA1

Proposed Site for
Laydown Areas

1, 2, and 3

West 
Restoration Area

East
Restoration Area

Figure 1

Site Vicinity Map

Wetland Mitigation Plan
BP Cherry Point

Scale in Miles

0.5 1.00

3
3

7
4

9
5

4
6

_
1

0
.c

d
r

Washington

Project
Location

TMMap created with TOPO!  © 1997 Wildflower Productions, www.topo.com,
based on USGS topographic map

Job No. 33749546

B
L

A
IN

E
 R

O
A

D

Proposed
Power Plant

Site

CMA2 CMA1

Proposed Site for
Laydown Areas

1, 2, and 3

West 
Restoration Area

East
Restoration Area

Figure 1

Site Vicinity Map

Wetland Mitigation Plan
BP Cherry Point

Scale in Miles

0.5 1.00

3
3

7
4

9
5

4
6

_
1

0
.c

d
r

Washington

Project
Location

TMMap created with TOPO!  © 1997 Wildflower Productions, www.topo.com,
based on USGS topographic map

Job No. 33749546

B
L

A
IN

E
 R

O
A

D

Proposed
Power Plant

Site

CMA2 CMA1

Proposed Site for
Laydown Areas

1, 2, and 3

West 
Restoration Area

Heron
Colony



F-i

APPENDIX F

BP CHERRY POINT COGENERATION FACILITY WETLAND MITIGATION AND
THE BIRCH BAY GREAT BLUE HERON COLONY



F-i

TABLE OF CONTENTS

1.0 INTRODUCTION............................................................................................. F-1

2.0 BIRCH BAY GREAT BLUE HERON COLONY ............................................. F-2
2.1 COLONY HISTORY.............................................................................. F-2
2.2 MONITORING AND STUDY OF THE BIRCH BAY HERONS........... F-4
2.3 BREEDING AREA ................................................................................ F-4
2.4 STAGING AREAS................................................................................. F-5
2.5 FORAGING AREAS.............................................................................. F-5

3.0 WETLAND MITIGATION PLAN.................................................................... F-6
3.1 GENERAL DESCRIPTION OF THE PROPOSED

COGENERATION PROJECT AND WETLAND MITIGATION
PLAN ..................................................................................................... F-6

3.2 MITIGATION AREA EXISTING CONDITIONS ................................. F-7
3.3 CURRENT AND POTENTIAL HERON USE OF MITIGATION

AREAS................................................................................................... F-8
3.4 POTENTIAL IMPACTS TO HERONS & MEASURES TO AVOID

AND MITIGATE IMPACTS.................................................................. F-9
3.4.1 Disruption due to initial creation of mitigation areas. ................... F-9
3.4.2 Disruption during on-going maintenance activities. .................... F-11
3,4,3 Reduction of open field foraging area and improvement in

habitat quality. ........................................................................... F-11
3.4.4 Impacts to prey species from hydrologic modifications. ............. F-13
3.4.5 Creation of connected forested areas. ......................................... F-13

3.5 EXPECTED OUTCOMES ................................................................... F-14

4.0 ADAPTIVE MANAGEMENT........................................................................ F-15

5.0 REFERENCES................................................................................................ F-15

TABLES

Table 1: Vegetation Cover in Acres in CMA1
Table 2: Vegetation Cover in Acres in CMA2
Table 3: Proposed Vegetation Cover in Acres in CMA1
Table 4: Proposed Vegetation Cover in Acres in CMA2
Table 5: Comparison of Existing and Expected Heron Habitat in Acres

FIGURES

Figure F-1: View of Foraging and Staging Areas
Figure F-2: Expanded Overview
Figure F-3: Heron Monitoring Observation Stations



F-1

1.0 INTRODUCTION

BP has proposed to construct and operate a Cogeneration Project adjacent to its Cherry Point
refinery.  The Cogeneration Project site is located approximately 1.3 miles from the Birch Bay
Great Blue Heron Colony, and the associated wetland mitigation areas are located within 0.6 to
1.4 miles of the colony, with more than 90 percent of the mitigation area more than a mile from
it.  The colony itself is located on land owned by BP, which has been permanently protected by a
conservation easement.

Whatcom County has designated the Great Blue Heron as a species of local importance, and has
expressed concern about the potential effect of the wetland mitigation plan on heron.  In response
to the County's concerns, BP agreed to try to modify its wetland mitigation plan to reduce or
avoid potential impacts to herons and make the mitigation area more "heron-friendly."  However,
both BP and Whatcom County acknowledged that BP had been working with federal, state and
local agencies for more than a year in developing the wetland mitigation plan, and the basic
framework and goals of the plan had been established and would not change.  Prior to preparing
the Final Wetland Mitigation Plan for the BP Cherry Point Cogeneration Project, BP staff and
consultants met with Whatcom County staff and consultants to discuss possible modifications of
the wetland mitigation plan.  The wetland mitigation plan has been revised in light of those
discussions, and those revisions have been incorporated and reflected in the body of the Final
Wetland Mitigation Plan and in this appendix.

At the request of Whatcom County, BP has also prepared this appendix to address heron issues
specifically.  This appendix provides some background information regarding the Birch Bay
heron colony, describes the potential impacts of the mitigation plan on herons, and describes the
measures that have been included in the wetland mitigation plan to avoid or mitigate potential
adverse impacts on the herons.  At Whatcom County's request, this appendix and referenced
portions of the Final Mitigation Plan provide the information identified in Whatcom County
Code section 16.16.730(B)(1)-(3).  As a result of the changes summarized in this appendix, the
Final Wetland Mitigation Plan avoids or minimizes potential adverse effects on herons, and the
Final Wetland Mitigation now includes several features that will increase the usefulness of the
wetland mitigation areas for heron foraging.

BP also has another proposed project for which the permit process is nearly complete called the
Brown Road Materials Storage Area.  For that project, BP has developed a Habitat Management
Plan to address the Great Blue Heron.  In connection with the Brown Road project, BP has also
committed to develop an overarching management plan for their lands north of Grandview Road.
The overarching plan is being developed in conjunction with Western Washington University.
The Brown Road Project Habitat Management Plan has articulated management goals and
objectives for that project’s wetland mitigation area, which is close to the Birch Bay heron
colony.  The overarching management plan has a broader scope, but will also address goals and
objectives for herons.  This appendix is intended to fit within the developing goals in the other
management plans.
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2.0 BIRCH BAY GREAT BLUE HERON COLONY

The Birch Bay great blue heron colony is located north of Terrell Creek and west of Jackson
Road (T39N, R1W S1NE/SE) in the Cherry Point area of Blaine, Washington.  The colony's
location is shown on Figure F-1 of this appendix.

The Birch Bay colony is the third largest heron colony in the region and currently includes more
than 300 breeding pairs (Eissinger, 2004).  In addition to breeding, the herons from the colony
utilize habitats in the vicinity of the refinery for foraging and staging.

Herons do not occupy the colony year-round.  Instead, they have a relatively predictable annual
cycle of (a) staging, (b) mate selection, courtship and nest building, (c) egg laying and
incubation, (d) hatching and rearing, and (e) fledging and dispersal.  This cycle spans
approximately six months.  Herons return to congregate in fields near the colony beginning in
February or March for staging.  They reenter the colony and begin nesting by about April 1st.
Hatching begins in May.  Fledging occurs in July and August.  Herons then disperse in
September and do not begin congregating near the colony again until the following February or
March.

2.1 COLONY HISTORY

The following historical summary is based on the Birch Bay Great Blue Heron Colony
Conservation and Stewardship Plan (Eissinger 1996) and subsequent information provided in
BP’s Birch Bay Great Blue Heron Annual Reports (Eissinger 1997-2003).

Prior to the mid 1980’s little historical information is documented for the Birch Bay heronry.  It
is likely that there has been a thriving heron breeding population historically, given the upland
forests, fields, marshes and extensive eelgrass throughout the Birch Bay area.  No other heron
colonies are known within the immediate area.  The nearest known active heronry is a relatively
new one located on the south side of Lummi Bay.

The first official record of the Birch Bay great blue heron colony is from 1983 Washington
Department of Fish and Wildlife (WDFW) records.  At that time, the colony location was
described as south of Terrell Creek and north of Grandview Road approximately one quarter
mile and west of Jackson Road.  At that time 75 nests were recorded by a state biologist.  Any
subsequent visits to the heronry by the State for five years were unrecorded, and during that time
the herons relocated.  A study of aerial photos from 1986 reveal that the area to the south of
Terrell Creek, approximately 20 acres, had been recently logged.  It is evident the heronry had
been located in the logged stand or immediately adjacent to it.  Displacement of the heronry was
not reported; however it is assumed.

In 1988, the heronry was reported to the north of Terrell Creek (Norman 1988) indicating that
the colony had moved to its present location between 1983 and 1988.  The colony was described
as containing approximately 200 nests situated in cottonwood, alder, and conifers.  The
following year 1989, a survey of the Birch Bay heronry documented 230 nests in 158 trees
(Norman 1989).  It was also estimated that the heronry was relatively undisturbed due to its
location.  A bald eagle nest located within a mile to the west was identified as a potential
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disturbance due to predation.  It was recommended that the property be purchased by the State
Parks to provide long-term preservation of the heronry.  In addition, the excellent quality of
Terrell Creek’s riparian habitat was noted and it too was recommended for acquisition and
protection.

In 1992 the Birch Bay heronry was visited by a WDFW biologist and the current heron
monitoring biologist, Ann Eissinger.  The colony was reported to contain an estimated 150 nests
and located in cottonwood, alder, birch, Sitka spruce, Douglas fir, and grand fir.  The site had
been purchased by ARCO Inc. and had been maintained in its natural state.  However, a road
easement to an adjoining property within 100 feet of the colony was in review by the State and
County.

In 1993 approximately 199+ nests were reported for the colony (Norman 1993).  Herons at that
time were described as more easily disturbed by human presence near the colony than at other
sites.  Partial clearing in the vicinity occurred in December 1993.  Further impacts to the herons
by development were abated by the acquisition of a private inholding near the colony by ARCO
Products Company.

Between 1994 and 1995 little information is available for the colony.  A survey of the colony in
1994 documented 212 nests (addendum to Norman 1993).  No data is recorded for 1995.

In 1996 ARCO Products Company granted a conservation easement on 77 acres containing the
heron colony and adjacent forest land.  At that time ARCO contracted a wildlife biologist to
develop the Birch Bay Great Blue Heron Colony Conservation and Stewardship Plan (Eissinger
1996).  As a result of this plan, active stewardship and ongoing scientific monitoring and
mapping of the heronry ensued.

From 1997, systematic monitoring of the colony was instituted.  Systematic monitoring includes
weekly or biweekly site visits from March through August, a summer productivity survey, and a
fall nest count.  During the weekly monitoring visits, the colony is observed for breeding
chronology, predation, and general status.  An annual productivity survey provides a measure of
breeding success.  The autumn nest count occurs following leaf drop and establishes the total
number of active nests or breeding pairs for the year.  For 1997, 335 nests were counted.  In the
fall of 1997, private property adjacent to the south of the colony was logged.  The winter of
1997/1998 saw a loss of some nest trees via blow downs.

In 1998, a second major, unexplained disturbance occurred in the colony.  Young fledged
prematurely and numerous nests were blown out of trees.  The fall nest count showed noteworthy
increase (91) in the number of active nests from 335 to 426 nests.  Once again the winter of
1998/1999 damaged trees in the colony.  The heavy snowfall and strong winds of the La Nina
weather pattern blew down more nests and trees.

The third and most recent disturbance transpired in 1999.  At the peak of breeding season, with
chicks and eggs in the nests, the adults suddenly abandoned the colony.  The cause of this
abandonment was investigated; however, no explanation was unearthed.  As a result, only 5 of
the 317 active nests were known to fledge young.  Also in 1999, ARCO granted a conservation



F-4

easement on an additional 103 acres of field and forest near the heron colony, creating a 180-acre
habitat preserve.

The herons returned to the colony in 2000 and resumed their normal nesting pattern.  However,
with the disturbances of the three previous years, the number of active nests once again
decreased 40 percent from 1998.  From 2000 to 2002 the total autumn counts averaged 260,
which indicated stability.  During the autumn of 2002, a bald eagle pair began building a nest to
the southwest of the colony approximately 100 feet from the southern boundary of the colony.
The nest had some activity in 2003, but appeared not to produce young to fledging age and may
have failed earlier.  Bald eagle predation in the heron colony fluctuates from year to year and in
some years may be the source of disturbance and reduction of productivity.

Currently, the Birch Bay heron colony is active and continues to be stable, with solid growth in
2003 and 2004.

2.2 MONITORING AND STUDY OF THE BIRCH BAY HERONS

The Birch Bay heron colony is unique among heron colonies in the Pacific Northwest in the
extent to which it has been monitored and studied.  Since 1997, Ann Eissinger of Nakheeta
Northwest Wildlife Services has been extensively monitoring the Birch Bay heron colony.  From
March to August each year, Eissigner makes weekly visits to the colony and foraging areas.
Eissinger performs annual census counts and gathers observational information from volunteers.
Based on the information gathered to date, Eissinger has prepared Figures F-1 and F-2 reflecting
her observational data on heron staging and foraging activities.

Although Eissinger has gathered substantial information about the staging and foraging patterns
of the Birch Bay heron colony, her efforts have focused primarily on the colony itself.  URS
biologists have spent considerable time in areas designated for wetland mitigation for the
Cogeneration Project.  In doing so, they have made incidental observations concerning heron
use.  However, no systematic study of heron use in the wetland mitigation areas has been
performed.

In order to better understand and define heron use of all of the BP-owned lands surrounding the
refinery, a year-long heron monitoring study is currently underway by Eissinger.  The heron
habitat study is surveying BP owned open spaces using a systematic fixed-point sample method.
The study area includes eleven sample points, plus walk-in and drive-by areas for further
coverage.  The study area concentrates survey efforts within suitable habitat north of Grandview
Road with additional areas to the west along Jackson Road and southeast of the refinery, north of
Aldergrove Road (Figure F-3).  The study began in March 2004 and will be completed in March
2005.  Heron occurrence, behavior, and site conditions will be documented during systematic
weekly observations.

2.3 BREEDING AREA

Great blue herons congregate each spring at breeding areas for annual nesting.  Herons are
colonial breeders and the nests are concentrated and relatively isolated.  Herons nest in trees,
usually in near-shore forests in close proximity to productive food sources.  The Birch Bay heron
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colony is situated in the forest north of Terrell Creek, northwest of the Cherry Point refinery.
The forested area is isolated and is generally inaccessible.  The colony location gives the herons
direct access to productive foraging areas including marine, fresh water, and upland fallow
fields.  There are also areas of roosting nearby along Terrell Creek.  No other heron colony is
known within the Birch Bay area.

The heronry is situated in a 50-70 year old forest composed of both coniferous and deciduous
trees.  Most or all of this area is forested wetland and contains saturated soil and shallow
inundation for long durations during the wet season and extending into the growing season.  The
trees in which the Birch Bay herons are nesting are primarily western paper birch (Betula
papyrifera) 64% and red alder (Alnus rubra) 29%, with conifer species such as grand fir (Abies
grandis) and Douglas fir (Pseudotsuga menziesii) utilized to a lesser extent, 7%.  Most heron
colonies nest in mixed species forests, however each colony has a different species preference
for nesting.

Heron nesting colonies are very sensitive to disturbance and, as a result, most sites are isolated
and difficult to detect.  The primary disturbance to colonies is typically human related, either
through direct access or habitat alteration.  As a result, management plans for heron colonies
include peripheral buffers to separate the colony from potential human intrusion, noise or other
disturbance.  The Birch Bay heron colony is well protected by a forested buffer.  The nesting
colony itself occupies approximately two acres.  It is surrounded by a 180-acre block of forested
land that is owned by BP and protected by a conservation easement.

2.4 STAGING AREAS

The Birch Bay heron colony stages in the fallow fields along Terrell Creek northwest of the
Cherry Point Refinery.  Staging is an important part of a heron’s lifecycle.  It is defined as a
gathering of adult herons in fields, other open space, or sometimes trees, prior to entering the
colony area for nesting.  Staging is considered a vital part of the breeding cycle and social
structure of the colony.  Herons generally concentrate in specific areas for staging that are used
each year.

Since 1997 the staging for the Birch Bay colony has occurred in the fallow fields directly east of
the colony.  The area most frequently used is immediately east of Jackson Road.  Some herons
stage in scattered groups to the south of the colony and further east of the main staging area.  The
staging areas used by the herons are identified on Figure F-1 by yellow crosses depicting the
common area of concentration and by a broken green line illustrating the areas of use by
individuals and smaller or loose aggregations.

2.5 FORAGING AREAS

Herons forage in a variety of habitats.  Foraging areas include marine shorelines, the intertidal
zone, wetlands, streams, riparian areas, and upland fallow fields.  Prey sought by herons include
fish (marine and freshwater), crustaceans (marine and freshwater), amphibians (freshwater and
upland), and small mammals (upland).  The primary prey species of great blue herons identified
by regional researchers include: marine: crescent gunnel (Pholis laeta), saddleback gunnel
(Pholis oranta), marine sculpins (various species), shiner perch (Cymatogaster aggregate), and
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smelt (Hypomesus spp., Thaleichtys spp.); freshwater: sculpins, frogs (Hyla spp., Rana spp.), and
crayfish; and upland: Townsend’s vole (Microtus townsendii).  The most concentrated foraging
during the nesting season occurs in the intertidal areas near the colony.

The primary feeding locations for the Birch Bay colony are Birch Bay, Drayton Harbor,
Semiahmoo Bay and Lummi Bay (Figure F-2).  Herons travel from their colonies to the foraging
areas along common flight paths or flyways.  The distance between the colony and these areas
are: Colony to Birch Bay – 1.88 miles; Colony to Lummi Bay – 8.13 miles; Colony to Drayton
Harbor/Semiahmoo Bay – 5.5 miles.  Drayton Harbor and Semiahmoo Bay have the largest
concentrations of foraging herons and are considered the foraging areas where the Birch Bay
Colony concentrates its foraging activities.  These foraging areas are extremely important,
particularly to breeding herons and young due to high seasonal prey availability and easy access
by large concentrations of herons at one time.  The most important of these foraging areas are the
intertidal eelgrass meadows, which harbor high densities of prey.

Additional feeding areas are utilized by individuals or small aggregations of herons.  These areas
are utilized year-round, particularly during unfavorable tides, and do not necessarily support
large concentrations during the breeding season.  These additional feeding areas associated with
the Birch Bay colony include Lake Terrell, the Terrell Creek Corridor, and the fallow fields
adjacent to the heron colony.  These areas provide foraging habitat for the herons during high
tide when intertidal foraging is limited to the shoreline and during the winter when low tides are
generally nocturnal.  The Cherry Point shorelines also are used by individuals and small
aggregations when conditions are favorable.  Lake Terrell and fallow fields north of the refinery
have limited use by the herons during the fall and early winter when the activities of upland bird
and waterfowl hunting season causes the herons to avoid these areas due to disturbance from
dogs and hunters.  Although these additional foraging areas are not utilized by large
concentrations of herons, they are important, particularly fallow fields, for winter survival and
access to food during unfavorable tide cycles.  Individuals may range widely to use these habitats
over a large part of the county and adjoining areas, particularly outside the nesting season.

3.0 WETLAND MITIGATION PLAN

3.1 GENERAL DESCRIPTION OF THE PROPOSED COGENERATION
PROJECT AND WETLAND MITIGATION PLAN

BP’s proposed Cherry Point Cogeneration Project will be located at the corner of Grandview
Road and Blaine Road (T39N R1E S8NW), adjacent to the BP Refinery in the Cherry Point
Heavy Industrial Area of Whatcom County, Washington.  Wetland mitigation for the
Cogeneration Project will occur in the open fields directly north of the construction site, north of
Grandview Road, on both the east and west sides of Blaine Road.  Figure 1 of the mitigation plan
illustrates the locations of the construction and wetland mitigation areas, the heron colony, and
local landscape features.

The wetland mitigation plan includes two compensatory mitigation areas (CMAs), which
together occupy approximately 110 acres.  CMA 1 will be located across Grandview Road from
the cogeneration facility, east of Blaine Road, and south of Terrell Creek, and is approximately
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50 acres in size.  CMA 2 will be located on about 60 acres across Grandview Road from the
cogeneration laydown area, west of Blaine Road, and south of Terrell Creek.  Both CMA 1 and
CMA 2 are currently primarily open fields with a mosaic of wetland and upland conditions (see
Figures 5A and 5B of the Cogeneration Project Wetland Mitigation Plan to which this appendix
is attached).  Modifications to CMA 1 and CMA 2 are planned to compensate for permanent
wetland impacts associated with the Cogeneration Project, primarily by changing hydrology and
enhancing existing wetlands and plant communities.  Invasive weedy species will be removed
and replaced by native species.  Habitat diversity and structure will be restored by planting a
variety of native meadow grasses, shrubs and trees.  Historical hydrologic pathways and
functions will be restored by plugging existing ditches, spreading treated stormwater across
CMA 2 and creating several small seasonal ponds.  As part of the mitigation, the farming lease
on the CMAs would be terminated.

3.2 MITIGATION AREA EXISTING CONDITIONS

CMA 1 and CMA 2 are currently primarily open fields with a mixture of wetland and upland
habitats.  Approximately 80 acres of the combined 110 acres of the CMAs has been determined
to be jurisdictional wetlands.  Approximately one-third of the wetlands (or 24 acres) are
seasonally inundated.  Figures 6A and 6B in the Final Mitigation Plan show the wetlands (both
seasonally saturated and seasonally inundated) and upland areas.  Several ditches remaining from
former active farming continue to function in draining the sites, although they have not been
maintained for years and typically are overgrown by weeds, shrubs, and trees.  While some of
the wetlands are inundated with shallow water during the wet season, there are no permanent
open water features in the CMAs.  Topography of the CMAs is shown in Figures 5A and 5B of
the Mitigation Plan, and the ditch flow paths are shown in Figures 6A and 6B

The CMAs consist primarily of open-field habitat.  Forested vegetation can be easily
distinguished from open field habitat in the aerial photographs used as the background of Figures
6A and 6B.

Both CMA1 and CMA2 have been leased to a cattle farmer for several years.  Under the lease,
CMA 1 has been utilized as pasture for grazing cattle and a large part of CMA 2 has been
mowed for hay annually.

Current vegetation cover in the CMAs as distributed between uplands, seasonally inundated
wetlands, and seasonally saturated wetlands is given in Table 1 and Table 2 below.

Table 1 Vegetation Cover in Acres in CMA 1

Cover Type Upland
Seasonally
Inundated

Seasonally
Saturated Total

Forest/Shrub 1.5 .5 0 2.0
Dominated by Reed
Canarygrass

2.5 9 14 25.5

Dominated by Other
Herbaceous Species

8 2.5 12 22.5

Total 12 12 26 50
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CMA 1 is now grazed by cattle under the farm lease covering the parcel.  Therefore the habitat
of CMA 1 is not conducive to production of voles that might attract herons to the parcel.  If
grazing were not occurring, then about 8 acres of upland would potentially be attractive to voles
and herons.  About 14.5 acres of wetland that is not dominated by reed canarygrass would be
potentially available, but would be less productive of voles.  Also, no seasonal ponds or open
water suitable for amphibian reproduction exist within CMA 1.

Table 2 Vegetation Cover in Acres in CMA 2

Cover Type Upland
Seasonally
Inundated

Seasonally
Saturated Total

Forest/Shrub 3 .5 .5 4.0
Dominated by Reed
Canarygrass

2.5 9 11 22.5

Dominated by Other
Herbaceous Species

12.5 2.5 18.5 33.5

Total 18 12 30 60

Under the current farm lease, about 35 acres of CMA 2 is typically mowed for hay.  The area is
not necessarily identical every year.  The mowed area occupies most of the east and north
sections of CMA 2 and is spread across uplands, seasonally saturated wetlands, and seasonally
inundated wetlands.  With most of the vegetative cover removed, these areas become less
attractive for voles and therefore for herons.  If the mowing did not occur, the 12 acres of upland
field not dominated by reed canarygrass would be the most attractive to herons for feeding.
About 21 acres of wetland not dominated by reed canarygrass would potentially be available, but
would be less attractive to voles.  Also, no open water suitable for amphibian reproduction exists
in CMA 2.

3.3 CURRENT AND POTENTIAL HERON USE OF MITIGATION
AREAS

As explained in section 2.2 above, no systematic study of heron usage in the CMAs has been
conducted.  Based on the best information that is available, however, heron use of the CMAs is
believed to be minimal.  Neither breeding nor staging occurs in the CMAs.  Eissinger has
observed occasional foraging by individuals or small groups of herons in the western panhandle
of CMA2, but has not observed foraging in CMA1.  URS wetland biologists have been on the
ground in the CMAs many times in all seasons since the fall of 2001 and in other parts of BP’s
land north of Grandview Road repeatedly since 1999.  During those visits, herons have
frequently been seen to the west of the CMAs, close to the heronry, along the permanent ponds,
and in fields closer to Jackson Road.  Herons have been infrequently seen in the western part of
CMA 2 in the northwestern “panhandle”, but no herons have been seen in CMA 1 or the eastern
90 percent of CMA 2.

Nonetheless, some consider any open field area within 4 miles of the heron colony to be
potential heron habitat (Stenberg 2003).  Herons could forage for prey in open fields near the
colony as a supplement to prey found in the marine tidal areas or as a substitute when the tides
and other conditions make the marine tidal areas unavailable, or at times when it is important for
herons or their young to remain close to the colony.  (Stenberg 2003).  In addition, individual
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herons may feed in open field habitats at any time, but are seen in such situations particularly
during the winter when days are short and tides are unfavorable for intertidal foraging.

Potential prey species that may be available for herons in the CMAs include voles and native
amphibians.  Herons are known to use open fields with fallow grass cover to hunt for voles.
Ideal conditions for herons to find voles is habitat with dense grass cover that is not tall enough
to completely obscure the voles from the herons’ view.  Voles make runways in the grass where
they travel over the surface of the ground.  Where the grass is too sparse to provide cover (such
as in mowed or heavily grazed areas) use by voles is limited.  The predominant species of vole in
the Cherry Point area is one that tends to choose drier substrate rather than wetland areas.

The vegetation cover of the CMAs, while recognized as primarily open-field habitat, includes
extensive patches of cover that is less than ideal for heron foraging.  Of the 110 acres in the
CMAs, about 6 acres is occupied by scattered trees and dense shrubs like hardhack and
blackberries, which makes those areas inaccessible to herons for foraging.  In addition, about 45
to 50 acres is dominated by dense reed canarygrass that, if not mowed, is tall and dense enough
to obscure the voles from sight by the herons and reduce the effectiveness of their hunting.
Therefore, under current land use patterns by the lessee, only about 20 acres of the CMAs might
qualify as attractive foraging habitat for herons.  If the lease activities were not occurring, about
55 acres would be suitable in terms of ground cover, but only about 20 of those acres would be
upland.  The rest would be wetland that would not be ideal for voles during the winter when
voles are most important to herons.

Likewise, the CMAs currently provide less than ideal habitat for preying on native amphibians.
None of the wetlands on the CMAs currently provide breeding habitat for amphibians.  In
addition, the CMAs do not provide the forested or shrub habitat required for the terrestrial stages
of the amphibians’ life cycle.  The distance from such breeding habitat across less than ideal
habitat conditions for adult amphibians suggests that the expected level of amphibian occurrence
on the CMAs is too low to make the CMAs attractive for herons to forage on amphibians.  This
corresponds with on-the-ground observations by wetland biologists.  Amphibians have been
encountered much less here than in other parts of BP’s property north of Grandview Road where
native amphibian habitat is more prevalent.

3.4 POTENTIAL IMPACTS TO HERONS & MEASURES TO AVOID
AND MITIGATE IMPACTS

Herons are not expected to be adversely affected by the creation and maintenance of the wetland
mitigation areas associated with the Cogeneration Project.  Nonetheless, several potential
impacts to herons and their potential habitat were considered and measures were developed to
avoid or minimize those potential impacts.  Features have also been added to improve the habitat
for heron foraging.  The potential impacts and the measures to offset them, as well as the added
beneficial features, are addressed below.

3.4.1 Disruption due to initial creation of mitigation areas

A major component of the Wetland Mitigation Plan is the eradication of invasive plant species
such as reed canary grass and blackberry bushes.  The current distribution of reed canary grass in
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the CMAs is shown on Figures 7A and 7B of the Wetland Mitigation Plan.  The initial removal
of reed canary grass, blackberry bushes and other invasive species will involve tilling and the
application of herbicides in these areas.  The tilling and herbicide application activities will occur
over a period of approximately two months.  On any given patch, these activities will occur
intermittently, a few days total spread over the treatment period.  Tilling will be accomplished
using motorized equipment such as tractors.  The tilling is performed in order to disrupt vigorous
spring growth, break up the rhizomes, and encourage sprouting of dormant seeds and rhizome
pieces so that they can be killed by herbicide treatment.  It is important to break up the rhizomes
in order to get the herbicide into all parts.  The herbicide application occurs after vigorous
regrowth is underway and therefore follows the tilling a few weeks later.  These actions must
occur during the spring and early summer when growth is most vigorous in order to be effective
and to prevent a new crop of seeds from setting.  Herbicides will be applied using motorized
equipment for the initial treatment.  Follow-up treatment for persistent patches and new sprouts
will be done by hand, even after other plantings have been installed.

The initial creation of the mitigation areas will also involve some limited excavation and earth
movement to fill existing ditches and restore historic hydrology.  This excavation and earth
movement will be accomplished using motorized equipment such as bulldozers.  The earthwork
is expected to take two months or less and will be conducted during the dry months of late
summer and early fall (therefore will not occur outside of the WDFW heron management
guidelines of July 31 to Feburary 15).

After invasive species are eradicated, native species will be planted in the mitigation areas
according to the planting plan provided in Figures 11A and 11B.  Initial planting of herbaceous
species is expected to occur in early fall (perhaps a 2-week duration) and woody species in late
fall and early winter (about a 2-month duration), with a few species likely to be installed in early
spring.  Initial planting will be done in phases and the phases are likely to extend over a period of
3 years (see Section 10 of the Cogeneration Project Wetland Mitigation Plan).  Initial planting will
involve small motorized equipment and hand labor.  The intent will be to complete planting
between July 31 and February 15.  However, if conditions or circumstances require planting
outside that window, then Whatcom County Planning and Development Services will be notified
and appropriate monitoring and protective measures will be agreed upon before planting
proceeds.

CMA 1 and CMA 2 are located a sufficient distance from the heron colony and staging areas so
that the activities associated with creating the mitigation areas are not expected to disturb heron
nesting and staging.  However, it is possible that the activities associated with the initial creation
of the mitigation areas could discourage foraging in CMA 1 and CMA 2.

The scheduling of most of the initial work to create the wetland mitigation areas should
minimize disturbance of herons.  The earthwork can best be done during the dry season, which
coincides with the end of the fledging and the dispersal of the herons from the colony and
therefore should be considered advantageous timing.  Most of the planting will occur in fall and
winter when the herons are widely dispersed and not concentrated at the colony.  However, the
activities required to eradicate invasive species, reed canarygrass in particular, must occur during
the spring and early summer to be effective.  Construction timing is discussed in more detail in
Section 10.0 of the Mitigation Plan.
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3.4.2 Disruption during on-going maintenance activities

In years following the initial creation of the wetland mitigation areas, on-going maintenance will
be required in the wetland mitigation areas.  The Final Mitigation Plan contains specific
performance standards and requires monitoring and contingency measures to be taken if those
standards are not met (see Section 9.0 of the Mitigation Plan).  During the first several years,
additional invasive species (reed canarygrass and blackberry) eradication efforts will be
necessary, and additional native species will be planted to replace plants that do not survive.
These activities will include hand work or small motorized equipment.  These activities will
occur for only a few days at a time over the spring, summer, and fall of the 10-year monitoring
period.  The timing of the activities is based on the effects of weather patterns of the year and the
most effective time for the particular activity.  For example, the timing of some weed control
activities may vary by weeks from year to year depending on the late winter and spring weather
pattern.  However, if conditions or circumstances require maintenance activities to occur more
than 5 days in 30 days between February 15 and July 31, then Whatcom County Planning and
Development Services will be notified and appropriate monitoring and protective measures will
be agreed upon before maintenance activity proceeds.

Due to the distance from the heron colony, these activities are not expected to affect heron
nesting or staging.  These activities could temporarily discourage heron foraging in the
mitigation areas.  However, these maintenance activities are essential to the overall success of
the wetland mitigation plan.  The federal wetlands permit will impose strict performance
standards for reed canary grass removal, and on-going maintenance must be performed at the
time when it will be effective in order for those federal requirements to be met.

3.4.3 Reduction of open field foraging area and improvement in habitat
quality

CMA 1 and CMA 2 currently provide 110 acres of potential heron foraging habitat.  However, as
discussed above in section 3.2 of this appendix, only about 20 acres currently provide habitat that
is likely to be attractive for heron foraging.  Even without the activities of the farmer who
currently leases the land, only about 20 acres would be attractive to the herons during a large part
of the year because of the dense stands of reed canarygrass and the amount of wetland.

The mitigation plan activities include converting a substantial part of the CMAs from open field
habitat to tree or shrub habitat, thus reducing the amount of open-field habitat available for
herons to use in foraging.  As a result of concerns expressed by Whatcom County, changes have
been made to wetland mitigation plan.  The planting plan now maintains at least 23 acres in open
field habitat for the herons.  As agreed upon with the County's staff and consultant, emphasis has
been placed on locating the open field habitat in CMA2, which is closer to the heron colony and
more likely to be used in the future by herons for foraging.  In addition, several features have
been designed to improve the quality of that habitat for heron foraging.

According to the planting plan (Figures 11A and 11B), the mitigation areas would be planted to
contain a variety of habitat types.  The mitigation areas would consist of approximately 23 acres
of open field, 7 acres of shrub, 79 acres of forest and 1 acre of seasonal ponds.  Although the
planned planting would reduce the total amount of open field within the CMAs, the habitat most
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suitable for heron foraging would be not be decreased, and the usefulness of the remaining
habitat for heron foraging will be improved significantly.

The effects of the changes in CMA 1 and CMA 2 that would occur as a result of the wetland
mitigation actions have been evaluated with respect to current and potential heron use of the
CMAs.  The wetland mitigation plan has been modified to specifically address the effects on
potential heron habitat and use. Tables 3 and 4 summarize the expected habitat conditions for
herons in each of the CMAs.

Table 3 Proposed Vegetation Cover in Acres in CMA 1

Cover Type Upland Seasonally
Inundated

Seasonally
Saturated

Total

Forest/Shrub 11 11.5 21 43.5
Dominated by Reed
Canarygrass1

0 0 0 0

Dominated by Other
Herbaceous Species

1 1 4 6

Seasonal Pond 0 .5 0 .5
Total 12 13 25 50

1. Cumulative Reed Canarygrass cover could be as high as 10% to 20% during the early years of the mitigation, but
by the end of the monitoring period there will be no more than 10%.  No area as large as an acre will be dominated
by Reed Canarygrass.

Table 4 Proposed Vegetation Cover in Acres in CMA 2

Cover Type Upland
Seasonally
Inundated

Seasonally
Saturated Total

Forest/Shrub 10 22 11 43
Dominated by Reed
Canarygrass1

0 0 0 0

Dominated by Other
Herbaceous Species

7 2.5 7 16.5

Seasonal Pond 0 .5 0 .5
Total 17 25 18 60

1. Cumulative Reed Canarygrass cover could be as high as 10% to 20% during the early years of the mitigation, but
by the end of the monitoring period there will be no more than 10%.  No area as large as an acre will be dominated
by Reed Canarygrass.

Open areas have been designed to be large enough to accommodate easy entry and exit by birds
as large as the great blue heron.  The longest dimension of the patches ranges from more than
400 feet long to more than 1100 feet long, and the patches range from 3 acres to over 6 acres in
area.  Three of the open areas have been located in such a way that they will connect with
adjacent open field areas located outside the CMAs to further enhance the likely use by herons.
Two of those areas link with similarly designed open areas on the Brown Road Mitigation Area,
as illustrated by aligning Figure 10A in the Brown Road Material Storage Area Final Mitigation
Plan with Figure 11B of the Cogeneration Wetland Mitigation Plan.  The third area is along the
east edge of CMA 1 and links to open field habitat to the east.
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The quality of the open field habitat that remains will be improved in several ways by the
mitigation plan.  Large and small woody debris will be distributed in meadow areas to promote
small mammal concentrations, which herons may utilize as prey (see section 5.6.4 of the
Cogeneration Wetland Mitigation Plan).  Twelve small seasonally inundated ponds and emergent
wetlands will be strategically located to increase breeding of native amphibians, which herons
also may use as prey (see Figures 11A and 11B of the Cogeneration Wetland Mitigation Plan).
Reed canarygrass and blackberry-occupied open fields will be replaced with meadow grass fields
that are more accessible and which herons are expected to favor for foraging.  Shrubs will be
added in small clumps to provide windbreaks, which herons have been observed to prefer when
foraging in fields near the colony (Eissinger 2004).

3.4.4 Impacts to prey species from hydrologic modifications

A major component of the wetland mitigation plan is the restoration of historic hydrology in the
mitigation areas.  Changes in the hydrology could adversely affect available prey species if it
made areas too wet to support small mammals such as voles, or if it created habitat for bull frogs
that could reduce the number of native amphibian prey species.  The mitigation plan has been
designed to avoid these potential problems.

Small portions of the mitigation areas that are currently upland are likely to become seasonally
inundated wetlands (perhaps as much as 3 acres total).  These areas would not support small
mammals such as voles when inundated, but would be repopulated during the dry months.  In
order to compensate for this temporal effect, the mitigation plan will enhance other open
meadow habitat by replacing reed canary grass and blackberries with meadow grasses in which
small mammals thrive year round.  In addition, woody debris placed in the meadows will
improve utilization by voles.

Measures will be taken to prevent any portions of the wetland mitigation areas from becoming
bullfrog habitat.  The bullfrog lifecycle requires year-round open water habitat.  The mitigation
areas will not contain any year-round open water.  Twelve seasonally inundated ponds will be
created, cumulatively occupying approximately about one acre (see Cogeneration Wetland
Mitigation Plan Figures 11A NS 11b).  These ponds will encourage native amphibian growth,
making more prey species available, but will not provide bullfrog habitat because they will not
contain water year-round.  The seasonal ponds have been strategically located to favor access to
most of them by herons.  Even ponds not accessible to herons will produce amphibians that may
be available in other parts of the vicinity. The planting of forest and shrub habitat is also
important, because the adult phases of native amphibians require such habitat accessible from the
breeding ponds.  The seasonal ponds will be monitored and contingency actions will be taken, if
necessary, to ensure that they remain seasonal in nature (see Section .8 of the Cogeneration
Wetland Mitigation Plan).

3.4.5 Creation of connected forested areas

The wetland mitigation plan includes the creation of approximately 79 acres of forested wetland
and upland habitat.  These forested areas are shown on Figures 11A and 11B.  The forest
plantings will connect existing forest areas along Terrell Creek with seasonal ponds within the
CMAs.  This connectivity is considered desirable because herons from the Birch Bay colony
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have been observed preferentially flying along tree lines to reach foraging areas.  In addition, the
connections with other habitat patches will benefit other wildlife species.

3.5 EXPECTED OUTCOMES

Overall, the proposed mitigation will maintain an area equivalent to or greater than the currently
effective potential foraging area for herons in the CMAs.  A comparison of existing and expected
habitats from several ways of looking at it is provided in Table 5.  The quality of the open field
habitat will be improved in several ways to produce more potential heron prey and be more
accessible for heron use.  Therefore, the end result is expected to be a net improvement for
herons over existing conditions.

Table 5 Comparison of Existing and Expected Heron Habitat in Acres

Habitat Type Existing Area

Existing
Effective

Foraging Area Planned Area
Expected Effective

Foraging Area
Overall Habitat:
Open field 104 20.5 22.5 22.5
Tree-shrub 6 0 86.5 0
Seasonal pond 0 0 1 1

Subtotal 110 20.5 110 23.5
Wetland Habitats:
Seasonally inundated
herbaceous wetland

24 0 3.5 3.5

Seasonally saturated
herbaceous wetland

56 0 11 11

Seasonally inundated
forested/shrub wetland

1 0 33.5 0

Seasonally saturated
forested/shrub wetland

0 0 32 0

Seasonal pond 0 0 1 0.5
Subtotal 81 0 81 15

Degraded Habitat:
Open field grazed by cattle 50 0 0 0
Open field mowed 35 0 0 0

Subtotal 85 0 0 0

In the long term, the forest planted in the CMAs has the potential to become attractive as a site
for the heron nesting colony.  This may be important, as natural succession and weather events
can combine to make the current nesting colony site cease to function.  However, natural
succession also has the potential to fill in meadow areas with trees, thus reducing the open field
foraging area available to the herons.  No active elimination of trees is planned to ensure that
areas planted with herbaceous vegetation remain open fields in perpetuity.  However, trees that
try to establish in areas planted as herbaceous habitat in the initial plantings will be treated as
weeds and removed during the ten-year monitoring and maintenance phase (see Section 8 of the
Cogeneration Wetland Mitigation Plan).
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4.0 ADAPTIVE MANAGEMENT

The Final Wetland Mitigation Plan has been developed based upon the best information
available at this time.  Additional information regarding heron habitat utilization and hydrology
is expected to be available prior to the implementation of the wetland mitigation plan.  The
mitigation plan will be adapted as appropriate when that additional information becomes
available.

In particular, the year-long heron monitoring study discussed above will be completed in March
2005, prior to the implementation of the wetland mitigation plan.  This study should provide
additional more detailed information regarding heron utilization of the wetland mitigation areas.
The mitigation plan will be adjusted as appropriate to minimize temporary and permanent
impacts to herons and to increase the benefits to the local heron population.  Such adjustments
may include altering the planned planting schemes, planned hydrologic patterns, and proposed
habitat features.  For example, if the heron monitoring results showed that herons are spending
significant time foraging in wetlands with amphibians, then more seasonal ponds could be added.

In addition, the monitoring of the mitigation areas in the first 10 years after establishment will
generate information that will point out any differences in what is achieved compared with what
was planned.  Analysis of the causes of the differences may result in the need for contingency
measures to be implemented.  The effects of the contingency measures on herons will be
considered as part of the analysis and implementation of the measures.  For example, if plantings
in a certain area are not successful as planned, the location of area to be replanted could be
shifted, but the potential effects on the amount of effective heron habitat would be considered in
determining the adaptation.  The overall goal of maintaining the planned level of effective heron
habitat will be one of the guiding principles in meeting the performance standards of the wetland
mitigation plan as adaptive management is applied to the mitigation area.

5.0 REFERENCES

Eissinger, Ann.  1996.  Birch Bay Great Blue Heron Colony: Conservation & Stewardship Plan.
Bellingham, WA.  16 pp.

______.  1997-2003.  BP Birch Bay Great Blue Heron Annual Monitoring Reports.  Bellingham,
WA.

______.  2003.  Prefiled Rebuttal Testimony for the Energy Facility Site Evaluation Council:
Exhibit 21R.0-4 (AME-T).  BP West Coast Products, LLC.  Bellingham, WA.  23 pp.

______.  2004.  Interim Progress Report, BP Cherry Point 2004-2005 Great Blue Heron Habitat
Study.  April 23, 2004.

Norman, D.  1993.  Status of the Birch Bay Heron Colony.  Toxicology Task Force.  Seattle,
WA.

Stenberg, Kate.  2003. Prefiled Testimony before the Energy Facility Site Evaluation Council



Cogeneration Project
Mitigation Areas

Cogeneration Project
Mitigation Areas

Figure F-1. View of Foraging and Staging Areas
Great Blue Heron Habitat and Concentration Areas

Birch Bay Heron Colony

BRMSA
Mitigation

Area

BRMSA
Mitigation

Area



Figure F-2. Expanded Overview
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