
STP 3 & 4 Environmental Report

Rev. 01
15 Jan 2008
9.4  Alternative Plant and Transmission Systems
This section discusses alternative plant and transmission systems for the proposed 
ABWRs at the STP site STP 3 & 4 site. Subsection 9.4.1 evaluates alternative heat 
dissipation systems, Subsection 9.4.2 evaluates alternative circulating water systems, 
and Subsection 9.4.3 evaluates alternative transmission systems. This evaluation of 
alternatives includes comparison with the proposed system to identify those systems 
that are environmentally preferable and environmentally equivalent to the proposed 
system. If any alternative is identified as environmentally preferable, it is compared 
with the proposed system on a benefit-cost basis to determine if any such system 
should be considered as a preferred alternative to the proposed system.

9.4.1  Heat Dissipation Systems

9.4.1.1  Screening of Alternative Heat Dissipation Systems
This section discusses alternatives to the proposed heat dissipation system (Section 
3.4). Alternatives considered are those generally included in the broad categories of 
once through and closed cycle systems. The closed-cycle category includes the 
following types of heat dissipation systems:

Cooling ponds

Spray canals

Mechanical draft wet cooling towers

Natural draft wet cooling towers

Wet/dry cooling towers

Dry cooling towers

Alternative cooling systems were evaluated in the Construction Phase Environmental 
Report for STP 1 & 2 (Reference 9.4-1). An initial environmental screening of 
alternatives for STP 3 & 4 was performed to eliminate those systems that are obviously 
unsuitable for use at the STP site as discussed below. 

Once-through cooling was eliminated from consideration as a viable alternative to a 
closed-cycle cooling system because of insufficient water flow rates in the Colorado 
River. A once-through cooling system would significantly raise the temperature of the 
Colorado River and the salinity profile of the river would be significantly altered. In 
addition, EPA regulations governing cooling water intake structures under Section 
316(b) of the Clean Water Act make it difficult for steam electric generating plants to 
use once-through cooling systems. For these reasons, once-through cooling was 
eliminated from further evaluation.

Dry cooling towers were considered as a potential closed-cycle heat dissipation 
alternative for STP 1 & 2 (Reference 9.4-1). STPNOC concluded dry cooling was not 
a viable option because of high costs, operational problems, inadequate technology, 
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and a lack of sufficient operating experience with large nuclear generating units. In its 
preamble to the final rule addressing cooling water intake structures for new facilities 
(66 FR 65256; December 18, 2001), EPA rejected dry cooling as the best available 
technology for a national standard for similar reasons. Dry cooling carries high capital 
and operating and maintenance costs. Manufacturers of large steam turbines have not 
yet developed turbine designs for reliable and efficient operation over the wide range 
of backpressures required for dry cooling towers. Dry cooling has a detrimental effect 
on electricity production by reducing the efficiency of steam turbines. Dry cooling 
requires the facility to use more energy than would be required with wet cooling towers 
to produce the same amount of electricity. This energy penalty is most significant in the 
warmer southern regions during summer months (periods of maximum dry-bulb 
temperature) when the demand for electricity is at its peak, such as the location of the 
STP facility. The energy penalty would result in an increase in environmental impacts 
as replacement generating capacity would be needed to offset the loss in efficiency 
from dry cooling. EPA concluded that dry cooling is appropriate in areas with limited 
water available for cooling or where the source of cooling water is associated with 
extremely sensitive biological resources (e.g., endangered species, specially 
protected areas). The site-specific conditions do not warrant further consideration of 
dry cooling for STP 3 & 4.

Four closed-cycle evaporative cooling tower systems, a closed-cycle spray canal, and 
a closed-cycle cooling reservoir were evaluated in detail for STP 1 & 2, including their 
economic costs and environmental impacts. These same alternatives are considered 
for STP 3 & 4. A screening comparison of the alternatives is provided in Table s 9.4-1 
and 9.4-2. The analysis presented in the Construction Phase Environmental Report for 
STP 1 & 2 considered alternative systems for two net 1250 MWe nuclear generating 
units. The relative impacts of the heat dissipation system alternatives would be similar 
for the ABWR units (net 1300 MWe each) proposed as STP 3 & 4. Consequently, the 
evaluation presented in the Construction Phase Environmental Report for STP 1 & 2 
(Reference 9.4-1) serves as the basis for the comparison of heat dissipation 
alternatives for STP 3 & 4. 

9.4.1.1.1  Cooling Pond
This section describes and evaluates the feasible alternative heat dissipation systems 
that use a closed-cycle cooling reservoir. As described in Section 3.4, a closed-cycle 
cooling system using the existing Main Cooling Reservoir (MCR), supplemented by 
mechanical draft cooling towers, is the preferred alternative for STP 3 & 4. Because of 
the intermittent nature of makeup water pumping operations (see Section 3.4), storage 
capacity is required to account for losses that occur during periods when no makeup 
water is available to offset them. In a simulated operation of the MCR over the 
projected 40-year operating life of STP 1 & 2 (Reference 9.4-1), STPNOC determined 
that a maximum storage volume of 162,400 acre-feet was required. An additional 
24,600 acre-feet are required to provide sufficient cooling surface area to maintain 
reasonable plant efficiency for STP 1 & 2 following the worst drought period on record. 

As an alternative to the 7000-acre surface area selected for the MCR, a reduced MCR 
area of 3500 acres was previously considered as part of the initial STP 1 & 2 site 
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evaluation. The reduction in MCR surface area reduced the net natural evaporative 
losses; however, the remaining losses still resulted in an estimated total storage 
requirement of 126,000 acre-feet. This storage volume would require a normal 
operating elevation for the reduced area MCR of 58.3 ft mean sea level (MSL). 
STPNOC considered a normal maximum operating level higher than approximately 49 
feet MSL to be impracticable given the limitations on plant layout and design. The 
potential effects resulting from a breach of the MCR embankment and the subsequent 
rush of water into the plant and the economics of the embankment construction make 
the higher operating level impractical. Consequently a 7000-acre reservoir was 
selected as the design basis for the STP site. 

STPNOC concluded in the STP 1 & 2 construction phase ER that the 7000-acre MCR 
would provide adequate cooling capacity for a design thermal load of approximately 
5000 MWe. This is roughly the combined load of STP 1 & 2 (two 1250 MWe units) and 
3 & 4 (two 1300 MWe units). STPNOC recently reevaluated the thermal performance 
of the MCR and concluded the cooling capacity was adequate to support the heat load 
of STP 1 & 2 and STP 3 & 4. 

Makeup water would be pumped to the MCR on an intermittent basis from the 
estuarine portion of the Colorado River. If necessary, blowdown from the MCR would 
be discharged to the river. The makeup and blowdown requirements for the MCR are 
described in Section 3.4. 

For the spray canal and cooling tower alternatives in the STP 1 & 2 construction phase 
ER, STPNOC evaluated the withdrawal of makeup water from the freshwater portion 
of the Colorado River upstream of the Fabridam near Bay City, and transport of this 
water supply to the STP site via canal. Because of water availability considerations and 
thermal regulations for the Colorado River, STPNOC had estimated an 1800-acre 
storage reservoir for makeup water and a 325-acre holding reservoir for blowdown 
would be required to operate the spray canal and cooling tower alternative systems for 
STP 1 & 2 (Reference 9.4-1). For the application of these alternative heat dissipation 
systems to STP 3 & 4, STPNOC assumed the MCR could perform the functions of the 
additional reservoirs and the only land requirements would be those associated with 
the cooling system components (e.g., spray canal or cooling towers, piping, intake and 
return structures). Other attributes of these heat dissipation alternatives are described 
in the following sections. 

9.4.1.1.2  Spray Canal 
This alternative would add a new canal equipped with an array of spray modules to 
promote evaporative cooling. The spray canal evaluated for STP 1 & 2 had an effective 
length of 20,250 feet and a width of 200 feet. The power spray modules would be 
placed in rows of four across the canal and spaced approximately 180 feet apart in the 
direction of flow in the canal. Each spray module would contain a single nozzle 
powered by a 75-horsepower motor. Each pass would consist of a row of four spray 
nozzles across the canal. The canal would contain 448 power spray module units and 
112 passes with each module floating on the surface of the water.
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Condenser water would be cooled by pumping the water in the canal through the spray 
nozzles, thereby breaking the water into small droplets. The spray from each nozzle 
would rise to a height of approximately 16 feet and fall in a circular pattern with a 
diameter of approximately 50 feet at the surface of the canal. Since the water droplets 
are cooled by evaporation and by sensible heat transfer, due to increased surface area 
of the water droplets, the water temperature falling back into the canal is reduced. 
Circulation of the cooling air would be provided by the prevailing wind at the ambient 
temperature and by the vertical velocity resulting from the increased buoyancy of the 
warm, moist air. 

9.4.1.1.3  Mechanical Draft Wet Cooling Towers
This alternative consists of three towers, each containing 12 cells, for each nuclear 
generating unit. The towers would be located with their longitudinal axes parallel to the 
direction of prevailing wind to minimize aerodynamic downwash of the exhaust plumes 
to ground level and to enhance the merging of the exhaust plumes from adjacent cells, 
increasing the plume rise. Ground-level fogging and icing would be minimized as would 
the channeling of moist air from the exhaust of one tower to the intake of another. A 
fan would be located near the top of each cell, to draw ambient air into and through the 
cell. The warmed water from the condenser would be cooled by evaporative and 
sensible heat transfer by contact with the ambient air in the fill (packing) section of each 
cell.

9.4.1.1.4  Natural Draft Wet Cooling Towers 
This alternative consists of a single hyperbolic tower, 500 feet high, for each nuclear 
generating unit. The density difference between the ambient air outside the tower and 
the warm moist air inside would provide the driving force for the air circulation through 
the tower. The natural draft tower must be relatively tall to achieve adequate air flow 
rates through the tower. Circulating water leaving the condenser is sprayed by nozzles 
into the fill section of the tower, where the droplets are brought in contact with the 
circulating air.   The water is cooled through evaporative and sensible heat transfer. 
Because of the relatively high release points and the buoyancy of the plumes from 
natural draft towers, recirculation of the exhaust between towers is generally not 
encountered. The positioning of natural draft towers within the STP site boundaries is 
less critical than for other evaporative heat dissipation alternatives.

9.4.1.1.5  Mechanical Draft Wet/Dry Cooling Towers
This alternative consists of four towers, each containing 12 cells, for each nuclear 
generating unit. Similar to the mechanical draft towers discussed previously, these 
towers would be located with their longitudinal axes parallel to the direction of 
prevailing wind to minimize recirculation of the exhaust plume. STPNOC evaluated a 
parallel path variety of wet/dry cooling towers in which the air-cooled heat exchanger 
is located above an evaporative wet section. The wet section of the tower would be 
similar to that of the mechanical draft wet tower described above. Warmed water from 
the condenser first passes through the tube side of the air-cooled heat exchanger, 
where it is cooled by a stream of ambient air. A fan located above the dry section draws 
the ambient air through the tower. The partially cooled water then passes through the 
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wet section of the tower, where it is further cooled by evaporative and sensible heat 
transfer. The air streams from both the wet and dry sections of the tower are thoroughly 
mixed before being exhausted to the atmosphere. The mixed exhaust stream is in an 
unsaturated condition which reduces the potential for fogging.  For the type of wet/dry 
towers under consideration, the relative humidity of the exhaust air would be 
approximately 70% over the entire range of operating conditions.

This type of cooling tower is used primarily in areas where plume abatement is 
necessary for aesthetic reasons or to minimize fogging and icing produced by the 
tower plume. Wet/dry cooling towers use approximately two-thirds to one-half less 
water than wet cooling towers (Reference 9.4-2). Neither of these advantages is 
significant for the STP site. Additionally, somewhat more land is required for the 
wet/dry cooling tower because of the additional equipment (fans and cooling coils) 
required in the tower assembly. The same disadvantages described above for dry 
cooling towers would also apply to the dry cooling portion of the wet/dry cooling tower. 
The dry cooling process is not as efficient as the wet cooling process because it 
requires the movement of a large amount of air through the heat exchanger to achieve 
the necessary cooling. This movement is accomplished by fans. This results in less net 
electrical power for distribution. Consequently, there would be an increase in 
environmental impacts because a replacement generating capacity would be needed 
to offset the loss in efficiency from dry cooling.

9.4.1.1.6  Fan-Assisted Natural Draft Cooling Towers
Fan-assisted natural draft towers combine some of the characteristics of mechanical 
and natural draft towers. This alternative consists of three cooling towers for each 
nuclear generating unit. For STP 1 & 2, STPNOC had evaluated a tower height of 
176.5 feet and base diameter of 206 feet.   Each tower is equipped with a single fan 
near the exit of the tower. Air circulation is achieved by both the forced draft produced 
by the fan and the natural draft resulting from the difference in density between air 
inside and outside of the tower. Recirculation of warm moist air between towers would 
occur infrequently given the discharge height of the tower. 

9.4.1.2  Analysis of Alternative Heat Dissipation Systems
Six closed-cycle cooling systems are considered suitable heat dissipation systems for 
the STP site and are evaluated in detail. A cooling pond (the MCR) was selected as 
the preferred alternative and evaluated in Chapters 4 and 5 of the ER. In accordance 
with NUREG-1555, the five alternative heat dissipation systems were evaluated for 
land use, water use, and other environmental requirements. The screening 
comparison of these alternatives is presented in Tables 9.4-1 and 9.4-2. None of the 
alternative systems is considered environmentally preferable to the MCR, which is the 
proposed heat dissipation system for STP 3 & 4. 

9.4.2  Circulating Water Systems 
In accordance with NUREG-1555, this section considers alternatives to the following 
components of the plant circulating water system:

intake systems
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discharge systems

water supply

water treatment

NUREG-1555 indicates that the applicant should consider only those alternatives that 
are applicable at the proposed site and are compatible with the proposed heat 
dissipation system. As discussed in Section 9.4.1, six closed-cycle cooling systems 
are considered viable heat dissipation systems for the STP site.

Heat dissipation with each of the alternative systems relies on evaporation for heat 
transfer. The water from the cooling system lost to the atmosphere through 
evaporation must be replaced. In addition, this evaporation would result in an increase 
in the concentration of solids in the circulating water. To control solids, a portion of the 
recirculated water must be removed, or blown down, and replaced with fresh water. In 
addition to the blowdown and evaporative losses, a small percentage of water in the 
form of droplets (drift) would be lost from the cooling tower systems. Makeup water 
pumped from the Colorado River intake structure (Subsection 9.4.2.1) would be used 
to replace water lost by evaporation, blowdown, and drift from the cooling systems. 
Blowdown water would be returned to the river via a discharge structure at the 
shoreline (Subsection 9.4.2.2). 

9.4.2.1  Intake Systems
Standard technical practice was followed in siting and designing the makeup water 
intake structure at the Colorado River for the original plant. The intake structure was 
designed originally to serve four units, so no additional design modifications are 
required for this project. The intake bays, fish screens, trash racks, and bypass system 
are already operational for STP 1 & 2. The refurbishment of the intake structure to 
accommodate STP 3 & 4 will consist of installing new pumps and traveling screens in 
existing housings.

As described in Subsection 5.3.1.2, when required, water will be pumped from the 
Colorado River through a shoreline intake system at 0.5 feet per second, and passed 
through trash racks and through traveling screens with a 3/8-inch (9.5 millimeters) 
mesh. The traveling screens will operate intermittently to coincide with the intermittent 
withdrawal of river water. Fish collected on the screens can be returned to the river by 
being washed off and sluiced through a fish bypass pipe. The point of return is at the 
downstream end of the intake structure, approximately 0.6 meters (2 feet) below 
normal water elevation. 

Approach and through-screen velocities are regulated by EPA and the states and 
subject to review under best management practices (40 CFR 401.14). The approach 
velocity for STP 1 & 2 was designed to be 0.5 feet per second (Subsection 5.3.1.2). 
The approach velocity of 0.5 feet per second is not expected to change when STP 3 & 
4 become operational (Subsection 5.3.1.2). Alternate locations for the STP 3 & 4 water 
intake would increase the amount of land impacted by construction. In addition, 
pumping costs could increase because of a longer distance from the makeup water 
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intake to the MCR. No environmentally preferable alternatives to the use of the existing 
makeup water intake structure or alternative locations for a makeup water intake 
structure were identified.

As part of the proposed heat dissipation system, STPNOC considered four potential 
designs/locations for the STP 3 & 4 circulating water intake structure at the MCR. 

Option 1 – Intake structure located along the dike separating the STP 1 & 2 
circulating water intake structure and return. 

Option 2 – Intake structure located to the west of the combined STP 1 & 2 and STP 
3 & 4 circulating water return flows, intakes and discharges separated by dikes.

Option 3 – Offshore intake positioned directly south of the STP 1 & 2 intake 
structure. Piping from intake to run through the dike to a shoreline structure located 
to the west of the STP 1 & 2 intake

Option 4 – Intake structure located immediately adjacent to the STP 1 & 2 intake 
structure, portion of dike removed to accommodate placement of STP 3 & 4 intake 
structure between STP 1 & 2 intake and discharge outfall

Table 9.4-3 provides a comparison of these alternative circulating water intake 
designs/locations. Option 1 was selected as the preferred alternative.   Each of the 
other options had at least one factor (cooling efficiency, construction cost, interference 
with ongoing plant operations) that prevented it from being a viable option. None of the 
other options were environmentally preferable to the proposed design.

9.4.2.2  Discharge Systems
As described in Section 3.4, the circulating water system for STP 3 & 4 would be a 
closed-cycle cooling reservoir system. All cooling system discharges, including 
blowdown from the mechanical draft cooling towers that serve as the Ultimate Heat 
Sink (UHS), would be discharged to the MCR via a new circulating water return. The 
design is similar to the existing circulating water return for STP 1 & 2. No 
environmentally preferable alternatives to the proposed return were identified.

A dike will separate the circulating water intake structure and return to avoid 
recirculation and to promote cooling efficiency by lengthening the cooling water flow 
path. The new circulating water return from STP 3 & 4 would be located adjacent to the 
existing STP 1 & 2 return. The location of the return and placement of dikes would be 
determined by the location of the circulating water intake structure for STP 3 & 4 and 
associated pipe routing (see Subsection 9.4.2.1).

MCR water quality, and thus the quality of any blowdown water from the MCR, is 
maintained by selective diversion from the Colorado River during high river flow 
conditions (>1200 cubic feet per second). The maximum operating level of the MCR 
was increased from 45 to 47 feet MSL to take advantage of reservoir makeup 
opportunities when river flows are high. Projections on water quality in the MCR and 
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additional upstream demands on the Colorado River could necessitate the use of the 
permitted reservoir blowdown system to maintain water quality (Reference 9.4-3). 

As discussed in Section 3.4, blowdown from the MCR would be directed to the 
Colorado River via the existing blowdown structure, which includes a 1.1-mile-long 
discharge line that extends downstream along the west bank of the river and is 
equipped with seven discharge ports. One or more of the ports may be opened, 
depending on river flows, to promote rapid mixing of the effluent. Because the 
blowdown flow would be a small percentage of the Colorado River flow (Subsection 
5.3.2), the effect on temperature downstream in the Colorado River would be 
negligible, and limited to an area in the immediate vicinity of the blowdown line. 
Similarly, chemical discharges would mix quickly with the larger freshwater flow of the 
Colorado River and impacts to aquatic communities will be small. Because STPNOC 
has proposed to use the existing blowdown structure and the impacts of its operation 
are SMALL, no consideration of alternatives to the proposed design was needed. 

9.4.2.3  Water Supply
The Colorado River would supply makeup water to the MCR to replace evaporative 
and seepage losses. Circulating water would be withdrawn from the MCR for 
condenser and turbine system cooling. The circulating water would be returned to the 
MCR. Groundwater wells would provide makeup water to the UHS (two mechanical 
draft cooling towers) and, indirectly (as blowdown from the towers) to the MCR. During 
normal operation, approximately 500 gpm of groundwater would be returned as 
surface water to the MCR (Table 3.3.1). 

Hydrological studies in support of construction of STP 1 & 2 (Reference 9.4-1) showed 
a dependable supply of unappropriated water in the Colorado River during the six 
winter months of October through March. These studies involved an assessment for 
the years 1949 to 1971, and indicated that this water supply can be supplemented from 
flood flows during the other periods of the year. These conclusions remain valid for 
STP 3 & 4. The 7000-acre MCR is required for storage given the recurrence of 
droughts. Reservoir water quality is maintained by selective pumping from the 
Colorado River during high flow conditions. STPNOC has developed guidelines for 
water management during drought conditions that require actions at decreasing MCR 
levels. These guidelines allow water quality to be reduced in order to maintain MCR 
level during drought conditions (Reference 9.4-3). 

In support of STP 1 & 2, STPNOC considered obtaining makeup water for the MCR 
from the Gulf of Mexico. While the use of makeup water from the Gulf of Mexico on a 
continuous basis would reduce the required size of the MCR, the costs associated with 
transporting makeup water and returning blowdown approximately 18 miles to the Gulf 
of Mexico make this alternative economically unattractive in comparison to using 
estuarine water from the Colorado River. Use of salt water from the Gulf of Mexico was 
also less desirable than the use of estuarine waters because of engineering problems 
associated with saltwater operation and because of the ecological impacts associated 
with the long pipeline and with the withdrawal of makeup water from, and the discharge 
of blowdown to, the Gulf. This alternative is not environmental preferable to the 
proposed makeup water supply from the Colorado River.
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In the case of the cooling reservoir, makeup water would be pumped on an intermittent 
basis from the estuarine portion of the Colorado River. The makeup and blowdown 
schemes for the MCR are described in Section 3.4. In the case of the spray canal or 
cooling tower systems, makeup water would be withdrawn from the freshwater portion 
of the Colorado River above the Fabridam near Bay City. The makeup water would be 
transported to the site via canal. Because of water availability considerations and 
thermal regulations for the river, STPNOC estimated an 1800-acre storage reservoir 
for makeup water and a 325-acre holding reservoir for blowdown would be required to 
operate the spray canal or cooling tower alternative heat dissipation systems 
(Reference 9.4-1). In evaluating alternative heat dissipation systems for STP 3 & 4, 
STPNOC assumed the functions of these additional reservoirs could be performed by 
the existing MCR with water supplied from the freshwater portion of the Colorado 
River.   Construction of these additional reservoirs would not be environmentally 
preferable to use of the existing MCR.

STPNOC estimates that a supply of approximately 60,000 acre-feet per year of 
makeup water from upstream sources would be required to operate the spray canal or 
cooling tower alternative systems for STP 1 & 2 during years of relatively low rainfall 
and high gross evaporation from the onsite reservoir. The cost of purchasing makeup 
water from the reservoirs near Austin was estimated at $15 per acre-foot during the 
planning for STP 1 & 2 (Reference 9.4-1) and would be higher now.   In the case of the 
cooling pond (MCR) alternative, makeup water could be supplied from the estuarine 
portion of the Colorado River for the cost of pumping.   Alternative sources of water, 
such as the use of the reservoirs near Austin, would represent a future loss of that 
freshwater supply for alternative uses and would not be environmentally preferable to 
the current STP water supply from the estuarine portion of the Colorado River.

9.4.2.4  Water Treatment
As described in Subsection 3.3.2, the Colorado River would be the source of makeup 
water to the MCR which provides cooling for the new units’ circulating water system. 
This water supply would be treated by injecting biocides at the intake structure to 
control biofouling in the circulating water system and associated piping. Because STP 
3 & 4 would use the same water supply as the existing units, STPNOC expects that 
makeup and process water for the proposed units would be treated in the same 
manner. 

Biocides or chemical additives would be from those approved by the U.S. 
Environmental Protection Agency or the state of Texas and the volume and 
concentration of each constituent discharged to the environment would meet the 
requirements established in the TPDES Texas Pollutant Discharge Elimination System 
(TPDES) permit. This permit would be revised, as necessary, to accommodate the 
construction and operational needs of STP 3 & 4. The final choice of water treatment 
chemicals or combination of chemicals would be dictated by makeup water conditions, 
technical feasibility, economics, and discharge permit requirements. Since the 
discharges from the system would be subject to TPDES permit limitations that consider 
aquatic impacts, these limitations would ensure that there would be no significant 
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impact from these discharges and, thus, different water treatment chemicals would be 
not be environmentally preferable to the existing impacts.

9.4.3  Transmission Systems
New 345kV towers and lines would be constructed from the new STP 3 & 4 switchyard 
to connect to existing transmission lines on the STP site. Some modifications to the 
transmission system would be required; however, no new transmission lines or offsite 
rights-of-way would be associated with STP 3 & 4. Because the additional power 
provided by STP 3 & 4 would be transmitted over without significant additional 
environmental impacts, no new transmission system alternatives were considered. 

Some modifications to the transmission system would be required. The Electric 
Reliability Council of Texas (ERCOT) Screening Study (Reference 9.4-4) calls for 
approximately 20 miles of conductor replacement to accommodate the additional 
current. There would be no change in line voltage and no new corridors would be 
needed. As discussed in Section 3.7, some towers would be replaced in order to 
maintain the National Electric Safety Code (NESC) standards in sag clearance. 

To reduce the potential of vehicle-to-ground short-circuit shock to vehicles parked 
beneath the lines, all existing STP transmission lines are currently designed to provide 
clearances consistent with the NESC 5-milliamp rule and AEP and CenterPoint 
engineering standards. The upgrade of the existing transmission system described in 
Section 3.7 and Subsection 2.2.2.2 would likely change the geometry of the power 
lines, because the new conductors would sag differently and new towers would likely 
be taller. All transmission lines would continue to comply with the NESC and AEP and 
CenterPoint engineering standards.

The ERCOT Screening Study (Reference 9.4-4) identifies that some system 
improvements are needed to reduce thermal overloads caused by increased energy 
exports that would come from STP associated with the proposed interconnection. As 
discussed in Subsection 3.7.1, electrical design parameters, including transmission 
design voltage or voltages, line capacity, conductor type and configuration, spacing 
between phases, minimum conductor clearances to ground, maximum predicted 
electrical-field strength(s) at 1 meter above grade, the predicted electric-field 
strength(s) at the edge of rights-of way in kilovolts per meter, and the design for these 
values will be established from the final AEP Interconnection study. 

The AEP Interconnection Study (Reference 9.4-5) evaluated a total of 11 different 
options to accommodate STP 3 & 4. These options consisted of different combinations 
of upgrades to transmission lines and alternative substation configurations. Five of the 
options were eliminated for technical feasibility reasons, while three other options were 
eliminated because they did not demonstrate a superior benefit compared to the 
retained options. Three options were retained for further detailed engineering analysis 
(Reference 9.4-5). STPNOC expects that the environmental impacts of any of these 
three options would be similar. 
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se case. Discharges to the Colorado 

iver would meet water quality 
andards. 
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Table 9.4-1  Screening of Alternative Heat Dissipation Systems
(Alternatives 1 through 3)

actors Affecting System 
Selection

Cooling Reservoir
(Base Case) Spray Canal

M

nd Use: Onsite Land 
onsiderations [1]

Existing 7,000-acre MCR currently 
operating at the STP site. 

Spray canal system (approximately 150 
acres) could be placed within the 
existing STP site. An additional 680 
acres would be required for the intake 
canal corridor.

M
ac
ex
ac
ca
w
si

nd Use: Terrain 
nsiderations

Terrain features of the STP site support 
a cooling reservoir with adequate 
capacity to support four units.

Terrain features of the STP site are 
suitable for a spray canal system.

Te
su

ater Use: Annual 
verage Consumptive Use 
cre-ft/yr)

43,000 47,000

tmospheric Effects NUREG-1555 notes that the plume 
from a cooling pond like the MCR 
would exist as a fog over the pond or 
as ground level fog evaporating within 
300 meters from the pond, or lift to 
become stratus for winds less than or 
equal to 2.2 meters per second. 
Elevated plumes and the associated 
shadowing would not be expected from 
operation of the MCR. In addition, 
NUREG-1555 concludes that drift from 
a cooling pond or lake would not need 
to be considered.

A spray canal system could produce a 
low-lying visible water droplet plume 
and encourage formation of fog above 
the heated pond. These impacts would 
be localized and short-lived, and would 
not disrupt the viewscape.

T
(d
vi
w
m
va
fo
sy
vi

hermal and Physical 
ffects

Thermal load to the MCR would be 
additive to the thermal load from STP 1 
& 2. The MCR was designed to 
accommodate the thermal load of four 
units. 

Thermal load would be rejected to the 
spray canal reducing the thermal load 
to the MCR relative to the base case. 
Discharges to the Colorado River 
would meet water quality standards.

M
th
ba
R
st
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STP 3 &
 4

Environm
ental R

eport

s broadband noise that is largely 
tinguishable from background and 
trusive. Continuous noise level at 
oundary estimated at 52 dBA. 

T structures would pose higher 
l impacts than cooling reservoir or 

y canal alternatives. The plumes 
mble clouds and would not disrupt 
iewscape. Consumptive water use 
discharges for a MDCT system 
d be consistent with minimum 
m flow requirements for Colorado 
r navigation and environmental 
tenance, fish and wildlife water 
and, and recreation.

e structure would meet Section 
b) of the CWA and the 
menting regulations, as 
cable. TPDES discharge permit 
al discharge limitation would 

ess the additional thermal load 
 blowdown. Storage of makeup 
blowdown at the STP site would 
ate the impacts to the river.   
latory restrictions would not 
tively impact application of this 

 dissipation system.

Yes

r and blowdown for the spray 
quirements.
r screens at the intake 

hanical Draft Wet Cooling Tower 
(MDCT)
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Noise Impacts [2] Emits broadband noise that is largely 
indistinguishable from background and 
unobtrusive. Continuous noise level at 
site boundary estimated at 43 dBA. 

Emits broadband noise that is largely 
indistinguishable from background and 
unobtrusive. Continuous noise level at 
site boundary estimated at 42 dBA. 

Emit
indis
unob
site b

Aesthetics and 
Recreational Benefits

Consumptive water use and discharges 
for the cooling reservoir would be 
consistent with minimum stream flow 
requirements for Colorado River 
navigation and environmental 
maintenance, fish and wildlife water 
demand, and recreation.

Consumptive water use and discharges 
for a spray canal system would be 
consistent with minimum stream flow 
requirements for Colorado River 
navigation and environmental 
maintenance, fish and wildlife water 
demand, and recreation.

MDC
visua
spra
rese
the v
and 
woul
strea
Rive
main
dem

Legislative Restrictions Approach and through-screen 
velocities are regulated by EPA and 
subject to review under best 
management practices (see Section 
5.3.1.2). The approach velocity for the 
intake for STP 1 & 2 was designed to 
be 0.5 fps. The intake structure built for 
STP 1 & 2 has unused pumping 
capacity to accommodate the new 
units. The approach velocity of 0.5 fps 
is not expected to change when STP 3 
& 4 become operational.

Intake structure would meet Section 
316(b) of the CWA and the 
implementing regulations, as 
applicable. TPDES discharge permit 
thermal discharge limitation would 
address the additional thermal load 
from blowdown. Storage of makeup 
and blowdown at the STP site would 
mitigate the impacts to the river.   
Regulatory restrictions would not 
negatively impact application of this 
heat dissipation system.

Intak
316(
imple
appli
therm
addr
from
and 
mitig
Regu
nega
heat

Is this a suitable alternative 
for the STP site?

Yes Yes

[1] Acreage does not include land requirements (2,25 acres) associated with storage reservoirs for makeup wate
canal and cooling towers systems. The existing 7000-acre MCR was assumed to fulfill these water storage re

[2] Continuous noise only. Estimate does not include intermittent noise due to makeup pumps and traveling wate
locations.

Table 9.4-1  Screening of Alternative Heat Dissipation Systems 
(Alternatives 1 through 3) (Continued)

Factors Affecting System 
Selection

Cooling Reservoir
(Base Case) Spray Canal

Mec



9.4-14
A

lternative Plant and Transm
ission System

s 

STP 3 &
 4

Environm
ental R

eport

 4 through 6)

F an-Assisted Natural Draft Cooling 
Towers (FNDCT)

L
C

n-assisted NDCT system 
proximately 70 acres) could be 
ced within the existing STP site. An 
ditional 630 acres would be required 
 the intake canal corridor.

L
c

rrain features of the STP site are 
itable for a fan-assisted NDCT 
stem.

W
C
ft

45,000

A e system would emit water droplets 
ift) and intermittently produce a 
ible vapor plume. The drift droplets 
uld be a minor source of particulate 
tter and salt deposition. The water 

por plume would not contribute to 
ging or icing conditions on local road 

stems. Aesthetic impacts from the 
ible plume would be small.

T
E

n-assisted NDCT system would 
charge a small thermal load to the 
R relative to the base case. 

scharges to the Colorado River 
uld meet water quality standards. 

N its broadband noise that is largely 
istinguishable from background and 
obtrusive. Continuous noise level at 
e boundary estimated at 54 dBA. 
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Table 9.4-2  Screening of Alternative Heat Dissipation Systems (Alternatives

actors Affecting System 
Selection

Natural Draft Wet Cooling Towers 
(NDCT)

Mechanical Draft Wet/Dry Cooling 
Towers (MDW/DCT)

F

and Use: Onsite Land 
onsiderations [1]

NDCT system (approximately 80 
acres) could be placed within the 
existing STP site. An additional 630 
acres would be required for the 
intake canal corridor.

MDW/DCT system (~70 acres) could 
be placed within the existing STP site. 
An additional 630 acres would be 
required for the intake canal corridor.

Fa
(ap
pla
ad
for

and Use: Terrain 
onsiderations

Terrain features of the STP site are 
suitable for a NDCT system.

Terrain features of the STP site are 
suitable for a MDW/DCT system.

Te
su
sy

ater Use: Annual Average 
onsumptive Use (acre-
/yr)

45,000 42,000

tmospheric Effects The system would emit water 
droplets (drift) and intermittently 
produce a visible vapor plume. The 
drift droplets would be a minor 
source of particulate matter and salt 
deposition. The water vapor plume 
would not contribute to fogging or 
icing conditions on local road 
systems. Aesthetic impacts from the 
visible plume would be small.

The system would emit water droplets 
(drift) and intermittently produce a 
visible vapor plume. The drift droplets 
would be a minor source of particulate 
matter and salt deposition. The water 
vapor plume would result in minimal 
additional fogging but no icing 
conditions on local road systems. 
Aesthetic impacts from the visible 
plume would be small.

Th
(dr
vis
wo
ma
va
fog
sy
vis

hermal and Physical 
ffects

NDCT system would discharge a 
small thermal load to the MCR 
relative to the base case. Discharges 
to the Colorado River would meet 
water quality standards. 

MDW/DCT system would discharge a 
small thermal load to the MCR relative 
to the base case. Discharges to the 
Colorado River would meet water 
quality standards. 

Fa
dis
MC
Di
wo

oise Impacts [2] Emits broadband noise that is largely 
indistinguishable from background 
and unobtrusive. Continuous noise 
level at site boundary estimated at 
44 dBA.

Emits broadband noise that is largely 
indistinguishable from background and 
unobtrusive. Continuous noise level at 
site boundary estimated at 52 dBA. 

Em
ind
un
sit
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A
B

n-assisted NDCT structures (height 
80 ft) would pose visual impacts 
ater than MDCT but less than 

nventional NDCT.   The plumes 
emble clouds and would not disrupt 
 viewscape.
nsumptive water use and discharges 
 a fan-assisted NDCT system would 
 consistent with minimum stream 
w requirements for Colorado River 
vigation and environmental 
intenance, fish and wildlife water 
mand, and recreation.

L ake structure would meet Section 
6(b) of the CWA and the 
plementing regulations, as 
plicable. TPDES discharge permit 
rmal discharge limitation would 

dress the additional thermal load 
m blowdown. Storage of makeup 
d blowdown at the STP site would 
tigate the impacts to the river.   
gulatory restrictions would not 
gatively impact application of this 
at dissipation system.

Is
fo

Yes

ater and blowdown for the spray 
e requirements. 
ater screens at the intake 

ugh 6) (Continued)

F an-Assisted Natural Draft Cooling 
Towers (FNDCT)
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esthetics and Recreational 
enefits

NDCT structures would pose the 
highest visual impact due to their 
height (approximately 500 feet). The 
plumes resemble clouds and would 
not disrupt the viewscape.
Consumptive water use and 
discharges for a NDCT system 
would be consistent with minimum 
stream flow requirements for 
Colorado River navigation and 
environmental maintenance, fish and 
wildlife water demand, and 
recreation.

MDW/DCT structures would pose 
higher visual impacts than cooling 
reservoir or spray canal alternatives. 
The plumes resemble clouds and 
would not disrupt the viewscape.
Consumptive water use and discharges 
for a MDW/DCT system would be 
consistent with minimum stream flow 
requirements for Colorado River 
navigation and environmental 
maintenance, fish and wildlife water 
demand, and recreation.

Fa
~1
gre
co
res
the
Co
for
be
flo
na
ma
de

egislative Restrictions Intake structure would meet Section 
316(b) of the CWA and the 
implementing regulations, as 
applicable. TPDES discharge permit 
thermal discharge limitation would 
address the additional thermal load 
from blowdown.   Storage of makeup 
and blowdown at the STP site would 
mitigate the impacts to the river.   
Regulatory restrictions would not 
negatively impact application of this 
heat dissipation system.

Intake structure would meet Section 
316(b) of the CWA and the 
implementing regulations, as 
applicable. TPDES discharge permit 
thermal discharge limitation would 
address the additional thermal load 
from blowdown. Storage of makeup 
and blowdown at the STP site would 
mitigate the impacts to the river.   
Regulatory restrictions would not 
negatively impact application of this 
heat dissipation system.

Int
31
im
ap
the
ad
fro
an
mi
Re
ne
he

 this a suitable alternative 
r the STP site?

Yes Yes

[1] Acreage does not include land requirements (2125 acres) associated with storage reservoirs for makeup w
canal and cooling towers systems. The existing 7000-acre MCR was assumed to fulfill these water storag

[2] Continuous noise only. Estimate does not include intermittent noise due to makeup pumps and traveling w
locations.

Table 9.4-2  Screening of Alternative Heat Dissipation Systems (Alternatives 4 thro

actors Affecting System 
Selection

Natural Draft Wet Cooling Towers 
(NDCT)

Mechanical Draft Wet/Dry Cooling 
Towers (MDW/DCT)

F
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ions at the MCR

shore 

Option 4 – Intake 
Between Existing 

STP 1 & 2 Intake and 
Discharge

M
E

Similar to Option 2

R Limited space and 
accessibility for 
construction activities. 
Location does not allow for 
expansion (e.g., if required 
flow rates increase due to 
condenser configuration) 

E r 
 be 

Circulating water piping 
would block existing 
access road from 
embankment base road to 
top of berm road. 
Unacceptable to obstruct 
the access road as it is 
used daily to service the 
STP 1 & 2 intake structure. 

C NA
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Table 9.4-3  Comparison of Alternative Circulating Water Intake Structure Locat

Attribute
Option 1 – Intake Along 

Existing Dike
Option 2 - Intake West of Combined 

STP 1 & 2 and 3 & 4 Discharge
Option 3 – Off

Intake

CR Perimeter 
mbankment Integrity

Provides sufficient clear 
distance from the 
excavation for construction 
of the intake structure to the 
perimeter embankment to 
pose no risk to 
embankment integrity 

Intake structure located at least 200 
feet from base of perimeter 
embankment to eliminate possible 
stability issues and embankment 
displacement/deformation. 
Approximately 400 foot width cut from 
top of berm to allow passage for 
circulating water piping.

Similar to Option 2

oom for Expansion Location can accommodate 
a larger intake structure 
with minor adjustments

NA NA

ase of Construction Optimum access allowing 
straight forward 
construction methods

NA Cost of underwate
construction would
prohibitively high 

ooling Efficiency NA Could impede cooling efficiency by the 
MCR as it reduces by half the cooling 
water flow path between the discharge 
outfall and the respective intakes of 
either the existing plant or the new 
units

NA
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C  water 
er block 
le 
aps and 
etrating 
osts of 
uction 
ed 

Shorter circulating water 
piping runs to power block 
than Option 1, but longer 
than Options 2 and 3.

V No

t the MCR (Continued)

shore 

Option 4 – Intake 
Between Existing 

STP 1 & 2 Intake and 
Discharge

R
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ost Slightly longer circulating 
water piping runs to power 
block

Shorter circulating water piping runs to 
power block but requires removal of 
1600 feet of existing divider dike and 
installation of 3400 feet of new divider 
dike. Dike modification costs not offset 
by reduced piping cost.

Shorter circulating
piping runs to pow
but requires multip
offshore velocity c
large culverts pen
the divider dike. C
underwater constr
not offset by reduc
piping cost.

iable for STP site? Yes No No

Table 9.4-3  Comparison of Alternative Circulating Water Intake Structure Locations a

Attribute
Option 1 – Intake Along 

Existing Dike
Option 2 - Intake West of Combined 

STP 1 & 2 and 3 & 4 Discharge
Option 3 – Off

Intake




	9.4 Alternative Plant and Transmission Systems
	9.4.1 Heat Dissipation Systems
	9.4.2 Circulating Water Systems
	9.4.3 Transmission Systems
	9.4.4 References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


