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Halil, 
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Enclosure

Enclosure 1 
GLE Response to Environmental RAIs

The responses to the Requests for Additional Information (RAIs) are given in italics and 
the figures are located at the end of the document. 

SECTION 1 – INTRODUCTION 

1-4 Applicable Regulatory Requirements, Permits, and Required Consultations: 

A. Provide, as available, an update on the status of required permits, licenses, and approvals 
for the construction and operation of the proposed GE-Hitachi Global Laser Enrichment 
(GLE) facility since the ER was submitted to NRC.  

The applicable permits, licenses, and consultations are described in Section 1.4 of the GLE
Environmental Report (ER) and are summarized in Table 1-6. The information provided in the 
GLE ER is still applicable. 

As for progress on the licenses, permits, and consultations, GLE has contacted most of the 
State and County agencies to provide a status on the project, and in a few cases as described 
below, begun working on the approach for submitting an application for a license or permit. GLE 
continues to work closely with the North Carolina Department of Transportation to optimize the 
location and design of the new facility entrance to facilitate the new driveway permit. GLE has 
worked with the North Carolina Division of Water Quality to develop expanded NPDES permit 
levels that would go into effect once the Proposed GLE Facility is operational. The draft NPDES 
permit, including the GLE permit levels, is included as Enclosure 2. GLE has discussed the 
project with the North Carolina Division of Air Quality and will continue to work with them to 
apply for an air permit. GLE has determined that it is unlikely that a Coastal Area Management 
Act (CAMA) permit would be required, as the facility is not expected to be conducted within or 
affect an Area of Environmental Concern (AEC). 

SECTION 2 – ALTERNATIVES 

2-1 No-Action Alternative 

A. Provide the additional information specified below regarding the intended use of the site if 
NRC does not grant a license to construct and operate the proposed GLE facility.   

1. Indicate which site preparation activities are expected to be completed before NRC 
determines whether to grant a license to construct and operate the proposed facility. 

Tentatively, the Early Construction work would begin in the second or third quarter of 
calendar year 2011. The work would include the following activities: 

Clearing of 100 acres for the Proposed GLE Facility1

1 Note that due to minor adjustments in the facility layout, the Proposed GLE Facility is currently 
estimated to be approximately 117 acres, but for consistency with the ER, continues to be 
referred to as the approximately 100-acre Proposed GLE Facility.
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Site grading and erosion control  
Installation of stormwater wet detention basin  
Construction of main access roadways and guardhouse(s)  
Placement of utilities (electricity, potable water, process water, water for fire 
suppression, sanitary sewer, natural gas) 
Construction of parking lots and minor roadways. 

The actual work to be completed and the schedule are uncertain at this time, due to various 
business factors. One scenario would be that the above activities would be in the final phase of 
completion (>75%) by the fourth quarter of 2011. If the commencement of the work were 
delayed, another scenario would be that the first four activities listed above would be in their 
early stages (~10% complete) by the fourth quarter of 2011. Please note that the above 
responses are conjecture in nature and do not commit GLE to a specific schedule for 
completing Early Construction activities. 

2. Indicate whether all of the land cleared prior to the licensing decision would be 
expected to remain cleared if NRC does not grant a license to construct and operate 
the proposed facility.   

If for any reason the GLE Commercial Facility project does not come to fruition, the 
decision to continue to develop the area referred to as the 100-acre Proposed GLE Facility in 
the GLE ER would be made by GE senior management. GE may continue to develop the land 
to construct administrative facilities (i.e., office space) if there is a future expansion of the 
Wilmington workforce. If the land would not be used in the immediate future following the 
decision to cancel the GLE Commercial Facility project, GE would consider replanting all or a 
portion of the area with native trees, in accordance with current Wilmington Site forest 
management activities. For example, in the past, large-scale plantings of native species (such 
as loblolly and longleaf pines) were done to increase habitat and improve habitat quality on the 
Site.

SECTION 3 – DESCRIPTION OF AFFECTED ENVIRONMENT 

3-1 Ambient Air Radiation Level: 

A. Provide a summary table or chart that compares recent ambient air radiation level 
measurements taken at on-site and off-site locations on the General Electric Wilmington 
Site.  Specifically, provide on-site ambient air radiation data for 2005 to 2008 and off-site 
ambient air radiation data for 1999 to 2008.   

Tables 3.1(A-1) through 3.1(A-6) provide data from the six onsite sampling locations from 
2005 to 2008. While GE has performed some offsite sampling in the past (split samples with the 
State), offsite samples have not been taken since 1999. The offsite sampling is done in 
coordination with the State, and the State has not chosen to collect offsite samples since 1999. 
The offsite sampling data from 1995-1999 are shown in Figure E-18 of the GNF 2005 Site 
Environmental Report Supplement. The locations of the six onsite ambient air samplers (AANE, 
AASE, AASS, AASW, AADK, and AAFE) are shown on Figure 3.11-1 of the GLE ER. 
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Table 3.1(A-1).  Onsite Air Quality Measurements Northeast (AANE))
Gross Alpha
(x 10-15 µCi/cc) 

U-234
(x 10-15 µCi/cc) 

U-235
(x 10-15 µCi/cc) 

U-238
(x 10-15 µCi/cc) 

Year

Ave Max Ave Max Ave Max Ave Max
2005 4.1 13.8 0.03 0.06 <0.01 0.02 0.02 0.04
2006 2.8 5.9 0.03 0.07 <0.01 0.02 0.02 0.03
2007 2.4 4.6 0.05 0.07 <0.01 0.01 0.04 0.07
2008 2.5 5.2 0.04 0.09 <0.01 0.02 0.03 0.06

Table 3.1(A-2).  Onsite Air Quality Measurements Southeast (AASE) 
Gross Alpha
(x 10-15 µCi/cc) 

U-234
(x 10-15 µCi/cc) 

U-235
(x 10-15 µCi/cc) 

U-238
(x 10-15 µCi/cc) 

Year

Ave Max Ave Max Ave Max Ave Max
2005 4.2 13.0 0.02 0.03 <0.01 0.02 0.02 0.03
2006 3.0 5.9 0.02 0.05 <0.01 0.02 0.01 0.03
2007 2.6 5.2 0.05 0.11 <0.01 0.01 0.04 0.06
2008 2.6 6.3 0.04 0.11 <0.01 0.01 0.03 0.09

Table 3.1(A-3).  Onsite Air Quality Measurements South (AASS) 
Gross Alpha
(x 10-15 µCi/cc) 

U-234
(x 10-15 µCi/cc) 

U-235
(x 10-15 µCi/cc) 

U-238
(x 10-15 µCi/cc) 

Year

Ave Max Ave Max Ave Max Ave Max
2005 4.1 10.5 0.03 0.05 <0.01 0.01 <0.01 0.02
2006 3.0 5.9 0.03 0.06 <0.01 0.02 0.01 0.04
2007 2.5 5.6 0.04 0.06 <0.01 0.02 0.04 0.05
2008 2.6 5.2 0.04 0.07 <0.01 0.03 0.03 0.05

Table 3.1(A-4).  Onsite Air Quality Measurements Southwest (AASW) 
Gross Alpha
(x 10-15 µCi/cc) 

U-234
(x 10-15 µCi/cc) 

U-235
(x 10-15 µCi/cc) 

U-238
(x 10-15 µCi/cc) 

Year

Ave Max Ave Max Ave Max Ave Max
2005 4.5 12.0 0.02 0.05 <0.01 0.02 <0.01 0.02
2006 2.9 7.5 0.03 0.05 <0.01 0.01 0.02 0.03
2007 2.6 4.9 0.05 0.06 <0.01 0.01 0.03 0.06
2008 2.5 5.3 0.04 0.07 <0.01 0.01 0.03 0.07

Table 3.1(A-5).  Onsite Air Quality Measurements Site Dock (AADK) 
Gross Alpha
(x 10-15 µCi/cc) 

U-234
(x 10-15 µCi/cc) 

U-235
(x 10-15 µCi/cc) 

U-238
(x 10-15 µCi/cc) 

Year

Ave Max Ave Max Ave Max Ave Max
2005 4.4 8.6 0.02 0.04 0.02 0.02 0.02 0.04
2006 2.9 4.9 0.02 0.04 0.02 0.02 0.02 0.03
2007 2.9 6.5 0.03 0.07 <0.01 0.01 0.03 0.05
2008 2.6 6.3 0.03 0.06 <0.01 0.04 0.03 0.06
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Table 3.1(A-6).  Onsite Air Quality Measurements Northeast of FET (AAFE) 
Gross Alpha
(x 10-15 µCi/cc) 

U-234
(x 10-15 µCi/cc) 

U-235
(x 10-15 µCi/cc) 

U-238
(x 10-15 µCi/cc) 

Year

Ave Max Ave Max Ave Max Ave Max
2005 3.8 9.7 0.06 0.10 0.9 12 19 250
2006 2.9 6.4 0.02 0.02 9.8 44 23. 120
2007 9.9 5.4 0.07 0.08 <0.01 0.01 0.07 0.2
2008 2.5 6.0 0.06 0.08 6.1 24 15 60.0

3-3 Geology and Soils:

A. Provide any available data for soil chemical and radiological characteristics at the proposed 
facility in the north-central sector of the Wilmington site.  If there are plans to take soil 
samples at the proposed site to establish the baseline soil conditions, provide a description 
of the plans. 

No data regarding soil chemical and radiological characteristics within the Proposed GLE 
Facility are available. As presented in GLE ER Section 2.2.4, GLE assessed that cultivation is 
likely the only prior land use of the Main portion of the GLE Study Area, and no industrial 
activities are known to have occurred within that area. Groundwater quality data collected from 
existing wells, as presented in GLE ER Section 3.4.1.2.4, supports the absence of soil impacts 
within the Main portion of the GLE Study Area. 

As stated in GLE ER Section 6.0, baseline shallow soil uranium concentrations across the 
100-acre (40-hectare [ha]) GLE Facility site would be assessed through implementation of a 
statistically designed sampling program in advance of GLE Facility site preparation and 
construction. A Sampling and Analysis Plan would be prepared to establish the field and 
laboratory methods and quality assurance protocol for the assessment. The sampling design to 
be established in the Plan would be constructed using one or more applicable statistical 
sampling designs (see Guidance on Choosing a Sampling Design for Environmental Data 
Collection, EPA QA/G-5S, December 2002, EPA/240/R-02/005) such as: 

Simple Random Sampling 
Systematic and Grid Sampling 
Adaptive Cluster Sampling 
Composite Sampling. 

This sampling program would also extend to areas outside the 100-acre GLE Facility site 
where ancillary support structures would be constructed. It is anticipated that the sampling 
design would result in the collection of a soil sample, on average, for each acre, or possibly 
smaller subdivisions, of the construction areas.   

Either separate to or combined with the soil sampling program described above, GLE would 
implement a radiological survey across the construction areas that is consistent with the 
procedures established in the Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM; Revision 1, August 2000, and June 2001 updates). 
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3-4 Water Resources:

A. Provide a reference regarding any remedial excavation at the Fuel Components Operation, 
including the date, purpose, and approximate volume of excavated soil.  This information is 
needed to provide an accurate description of the affected environment. 

In September 1996, a breach of an acid process solution containment structure was 
identified and repaired in the Fuel Containment Operation (FCO) Cleanroom. GE held a series 
of meetings with the NC DENR Division of Water Quality, Groundwater Section, to review the 
results of subsequent site characterization and groundwater monitoring activities. In July 1999, 
GE replaced the previously repaired containment structure. With the previously repaired 
structure removed, GE took the opportunity to excavate for off-site disposal visually impacted 
soil and to conduct confirmatory soil sampling. The visually impacted soil was excavated by 
manually digging 10 pits approximately 3 feet in diameter, ranging in depth from approximately 
0.5 to 2 feet. The soil volume excavated is estimated from field notes to be approximately 72 
cubic feet. Analytical results of confirmatory soil samples collected from the base of each of the 
10 pits were found to be below then existing North Carolina Remediation Goals (15A NCAC 
13C.0300 Implementation Guidance, June 1998), and GE then installed the new containment 
structure.

B. Provide the information specified below regarding the procedures for managing effluents 
when high pH is detected through continuous monitoring at the site dam.   

1. Indicate the site processes responsible for potentially elevated pH effluent and 
the pH level that causes the alarm. 

The water flowing into the Site Final Process Lagoons is typically alkaline. The FCO 
facility onsite uses alkaline cleaners in the process; this is the source of elevated pH levels 
flowing into the lagoons. The optimum pH of the lagoons is 8-10 (to facilitate settling of solids). 
The pH of the outflow from the lagoons is adjusted with sulfuric acid to reach 6.0-9.0 (the 
NPDES permit range) just prior to release to the outfall.

2. Indicate when the site dam has been closed because of elevated effluent pH and 
any applicable reporting requirements. 

In the last ten years, there have been no pH excursions that are reportable to the State. 
It is worth noting that per 40 CFR 401.17, GE is allowed to exceed the 6-9 pH range for 60 
minutes in one event or 7.2 hours in a month (excursions that exceed these limits are reportable 
to the State). 

3. Describe what is done to mitigate high pH in the effluent channel prior to re-
opening the dam’s gate, and how quickly this mitigation can be accomplished.   

When the pH monitor at the outfall alarms, the Site procedure instructs an operator to 
close the Site dam within 5 minutes (can be performed remotely) and manually check the pH at 
the outfall with pH paper and a handheld pH meter. If the pH is out of spec, the operator closes 
the Site Final Process Lagoons and the pH is retested within 60 minutes. If the pH is still out of 
spec, an investigation into the cause of the issue would begin and a remediation plan would be 
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developed (most likely the addition of acid or base to get the pH adjusted, and corrective 
action(s) to prevent a reoccurrence). This situation has not occurred at the GE Site. The times 
that the pH has been out of spec, it has either been a meter error (from the continuously-
measuring probe at the site dam), or the system recovered within the allotted 60-minute 
timeframe. 

Overflow at the GE-Wilmington Site dam could occur if the gate is closed for retention 
purposes and the Effluent Channel receives more than 8.6 million gallons of water (equivalent to 
a 25-year storm event). Under low precipitation conditions, this retention capacity would allow 
sufficient time (on the order of a few weeks) to make necessary pH adjustments. Under heavy 
precipitation conditions, out-of-spec pH would be mitigated by the dilution from the storm water. 

SECTION 4 – ENVIRONMENTAL IMPACTS 

4-1 Public Health Impacts from Liquid Effluent Releases: 

A. Provide the information specified below to support an analysis the dose contributions of 
liquid effluents from the proposed Global Laser Enrichment (GLE) facility. 

1. Provide estimated doses to the maximally exposed member of the public and the 
collective dose to the population in the region of influence from liquid effluent 
releases attributable to the proposed GLE facility.   

GLE will provide the response to this question by November 11, 2009.

2. Provide the estimated radionuclide concentration in the liquid effluent releases from 
the proposed GLE facility, dilution factors at the receiving water bodies where 
humans may be exposed, and applicable exposure pathways. 

GLE will provide the response to this question by November 11, 2009.  

4-2 Transportation Impacts:

A. Clarify whether pre-construction has an impact on the 815 additional daily trips during the 
construction phase.  Specifically, indicate whether the 815 additional daily trips are still 
anticipated during the construction phase. 

As stated in the GLE ER Supplement 1, the Early Construction activities would be expected 
to generate approximately 200 daily trips to the construction site. This number should be 
subtracted from the approximately 815 trips presented in the ER, as these activities were 
included in the calculation of the value of 815. 

4-4 Water Resource Impacts:

A. Provide the information specified below regarding the GLE liquid effluent treatment system.   

1. Provide the acceptable levels of uranium after pre-treatment. 
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In accordance with the requirements of 10 CFR 20.1302(b)(2)(i) “Compliance with dose 
limits for individual members of the public”, licensees must demonstrate compliance with the 
annual dose limit for the public specified in § 20.1301 (i.e., 100 mrem). This is accomplished in 
part by demonstrating that, “The annual average concentrations of radioactive material released 
in gaseous and liquid effluents at the boundary of the unrestricted area do not exceed the 
values specified in table 2 of appendix B to part 20…” For uranium isotopes present in 
commercial grade uranium hexafluoride (i.e., 234U, 235U, and 238U) the Appendix B concentration 
limit for water effluent is 3.0 x 10-7 Ci/cc.

The specific activity of natural uranium is approximately 0.67 Ci/gU and can be 
calculated as a function of enrichment using the following formula specified in Appendix B of 
10CFR 20.

20.4 0.38 0.0034SA E E

Using this formula the specific activity of uranium at 8 wt%, 235U enrichment is 3.66 
Ci/g. This is a very conservative estimate for a laser enrichment process, which is anticipated 

to produce enriched product with lower specific activity (i.e., lower 234U enrichment). Using this 
enrichment the specific activity can be estimated and the concentration can be converted to 
mass per unit volume. The following is therefore a conservative estimate of the lower bound on 
the “acceptable” level of uranium concentration at the process lagoons outfall. 

-7  
-83.0 10 / 8.2 10 /

3.66 /U
Ci ccC
Ci g

g cc   (Approximately 0.08 ppm U) 

GLE intends to implement an Administrative Limit on the GLE liquid effluent treatment 
system as 80% of the Part 20 Appendix B concentration limit for water effluent. 

2. Describe the treatment equipment and process.  Provide justification for the 
conclusion that the treatment steps would produce an effluent with concentrations 
similar to those of current process wastewaters. 

The sources of liquid effluents that would be treated at the Proposed GLE Facility 
originate from processes similar to those at the existing GNF facility. In addition, the types of 
uranium compound to be processed and the anticipated concentrations would be similar. The 
GNF liquid effluent treatment system was designed for removal of both insoluble and soluble 
uranium compounds through various steps of chemical treatment, precipitation of uranium, 
agglomeration of solids, and solids removal (e.g., filtration). The GLE liquid effluent treatment 
system design is premised on the same types of process steps for removal of uranium with 
some enhancements. Although not exactly the same treatment process, the uranium removal 
steps of the GLE process are anticipated to achieve similar (or lower) effluent concentrations at 
the process wastewater discharge. The following provides a step-by-step description of the GLE 
Radioactive Liquid Effluent Treatment System (RLETS). 

1. The front end of the RLETS process consists of a number of collection tanks used for 
accumulating and monitoring of liquid effluent. The main liquid effluent streams include 
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a) solutions of citric acid and rinse water for the decontamination area, b) solutions from 
degreasing operations in the decontamination area, c) condensate from HVAC systems, 
and d) water collected from laboratory drains and process sumps throughout the facility. 
The different types of effluent are segregated in different collection tanks, which are 
physically agitated and sampled. 

Note: The HVAC condensate wastewater stream is clean under normal operating 
conditions. For this wastewater stream the collection tank contents is monitored for 
uranium, the concentration is verified “acceptable”, and the contents is transferred 
directly to the treated condensate tanks described below in Step 6 of the process. If the 
concentration is not “acceptable” then further processing is performed as described in 
Steps 2 through 5. 

2. When a sufficient quantity of wastewater is accumulated in a collection tank the contents 
is pumped into a separate precipitation tank for chemical treatment (e.g., pH 
adjustment), precipitation of uranium, and agglomeration of particles.  Precipitation of 
uranium cations is accomplished through addition of a small quantity of caustic solution, 
such as sodium hydroxide (NaOH). The solution is then agitated to promote mixing and 
precipitation of the solids. This is followed by addition of a small quantity of coagulate 
solution to promote agglomeration of the precipitated solids into larger solids or semi-
solids.

Note: The exact chemical agent and quantities selected for precipitation and coagulation 
will be determined based on laboratory testing prior to operation of the facility. The use 
of other chemicals such as metal scavengers and flocculants may also be considered for 
use if necessary.  

3. Following chemical treatment, the precipitated uranium bearing solids are removed from 
the solution by circulating the precipitation tank contents through a filter press. The 
uranium bearing solids are trapped in the filter press and the liquids are pressed out and 
returned to the precipitation tank. Most of the uranium present in the wastewater is 
removed in this step of the process. 

4. Following solids removal the concentration of uranium in the treated wastewater is 
greatly reduced however some fine uranium particulate will have passed through the 
filter press and will thus remain in the solution. The contents of the precipitate tank are 
then pumped to an effluent holding tank in preparation for a second solids removal step 
to extract the fine uranium particulate from the wastewater stream. 

5. When a sufficient quantity of wastewater is collected in the holding tank the contents are 
pumped into a heated vaporizer/dryer to separate the remaining solids from the solution.  
The solution is evaporated in this step of the process leaving solids in the 
vaporizer/dryer while the water vapor is removed through a separate stream. The water 
vapor passes a demister to remove suspended water droplets, which return to the 
vaporizer/dryer, and then through a condenser to convert the vapor back to a liquid. 

6. The condensate liquid drains to the treated condensate tanks where it is accumulated 
and monitored prior to release to the process lagoons. The contents of the tank are re-
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circulated to facilitate mixing and the uranium concentration is actively monitored. If the 
monitoring indicates the uranium concentration is at an “acceptable” level the tanks 
contents are to the onsite process lagoons. If it is not at an “acceptable” level the tanks 
contents are pumped back to the precipitation tank for further treatment. 

The process described above is very close to that of GNF with the exception of Step 5. This 
process step was selected in place of the second filtration step used at the GNF facility because 
it was determined to be a more efficient means of solids removal. The fact that the GLE and 
GNF wastewater streams and treatment processes are similar, as well as the fact that the main 
difference is actually an enhancement, is the basis for the conclusion that the GLE process 
would produce similar or lower concentrations than the existing process. In addition, active 
monitoring assures that the concentrations discharged to the process lagoons are “acceptable” 
as described above.

B. Provide information on the design and construction of the stormwater wet detention basin, 
including size, materials of construction (e.g., composition of liners), discharge structure, 
and storm design. 

The details of the facility to treat stormwater runoff from the Proposed GLE Facility have not 
been finalized; however Stormwater runoff from the Proposed GLE Facility would be designed 
to meet North Carolina State water quality treatment regulations and New Hanover County 
quantity control. State regulations require treatment of the first 1.5-inch of rain to remove 85% of 
total suspended solids. New Hanover County requires peak control of the 2-, 10-, and 25-year 
storms with analysis for the 50- and 100-year events to determine emergency overflow weir 
elevations. Stormwater treatment and peak control can be accomplished in various stormwater 
treatment facilities including, but not limited to, wet detention ponds, dry infiltration basins, sand 
filters, bioretention, etc.  Treatment facilities are delineated in the July 2007 North Carolina State 
BMP manual created by the Division of Water Quality (NCDWQ) for which excerpts are 
provided below.

For the assessment of environmental impacts in the ER, it was assumed the stormwater 
treatment facility would be a stormwater wet detention basin that would have a liner (probably 
clay) to minimize infiltration to groundwater. However, final decisions on the stormwater 
treatment facility would be made during final design of the Proposed Action and would meet 
federal, state, and local rules and guidelines. The following information is summarized from the 
North Carolina Department of Environment and Natural Resources’ Stormwater Best 
Management Practice Manual (2007; Chapter 10 revised June 2009). The entire document can 
be found at http://h2o.enr.state.nc.us/su/bmp_updates.htm.

A wet detention basin is a stormwater management facility that includes a permanent pool of 
water for removing pollutants and additional capacity above the permanent pool for detaining 
stormwater runoff. The permanent pool of standing water is maintained by the riser which is an 
elevated outlet of the basin.  Wet detention basins fill with stormwater and release the water over 
2 to 5 days, returning the basin to its normal depth. As a result, suspended particles settle out of 
the water and dissolved pollutants (i.e. nutrients) are consumed by plants, algae and bacteria in 
the water.

North Carolina requires that a wet detention basin must be designed by a licensed professional 
and it must meet all of the following Major Design Elements: 
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1. Sizing shall take into account all runoff at ultimate build-out, including off-site drainage. 
2. Vegetated slopes shall be no steeper than 3:1. 
3. The basin shall be located in a recorded drainage easement with a recorded access 

easement to a public right-of-way. 
4. Basin discharge shall be evenly distributed across a minimum 30 feet long vegetative 

filter strip unless the basin is designed to remover 90% TSS. 
5. If any portion of the basin is used for sediment and erosion control during construction, it 

must be cleaned out and returned to design state. 
6. The design storage shall be above the permanent pool. 
7. Discharge rate of the treatment volume shall completely draw down between 2 and 5 

days.
8. The average depth of the permanent pool shall be a minimum of 3 feet. 
9. Permanent pool surface area shall be determined using Table 10-2. 
10. The flow within the pond shall not short-circuit the pond. 
11.  The basin shall be designed with a forebay. 
12. Basin side slopes shall be stabilized with vegetation above the permanent pool level. 
13. The basin shall be designed with side slopes below the 10-foot shelf stabilized per what 

soils will support and per the Professional Engineer’s judgment. 
14. The basin shall be designed with sufficient sediment storage to allow for proper operation 

between scheduled cleanouts (i.e., regular maintenance). 
15. The basin shall not be located to produce adverse impacts on water levels in adjacent 

wetlands. 
16. A minimum 10-foot wide vegetated shelf shall be installed around the perimeter. The 

inside edge of the shelf shall be 6-inches below the permanent pool elevation; the outside 
edge of the shelf shall be 6-inches above the permanent pool elevation. 

17. The forebay volume should be about 20% of the total permanent pool volume, leaving 
about 80% of the design volume in the main pool. 

18. Freeboard shall be a minimum of 1 foot above the maximum stage of the basin. 
19. The permanent pool elevation shall be within 6-inches (plus or minus) of the seasonal 

high water table (SHWT). 

Table 10-2Surface Area to Drainage Area Ratio for Permanent Pool Sizing to Achieve 85 Percent 
TSS

Pollutant Removal Efficiency in the Coastal Region, Adapted from Driscoll, 1986 
Permanent Pool Average Depth (ft) Percent

Imperviou
s

Cover 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
10% 0.9 0.8 0.7 0.6 0.5 0 0 0 0 0
20% 1.7 1.3 1.2 1.1 1.0 0.9 0.8 0.7 0.6 0.5
30% 2.5 2.2 1.9 1.8 1.6 1.5 1.3 1.2 1.0 0.9
40% 3.4 3.0 2.6 2.4 2.1 1.9 1.6 1.4 1.1 1.0
50% 4.2 3.7 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.3
60% 5.0 4.5 3.8 3.5 3.2 2.9 2.6 2.3 2.0 1.6
70% 6.0 5.2 4.5 4.1 3.7 3.3 2.9 2.5 2.1 1.8
80% 6.8 6.0 5.2 4. 4.2 3.7 3.2 2.7 2.2 2.0
90% 7.5 6.5 5.8 5.3 4.8 4.3 3.8 3.3 2.8 1.3

100% 8.2 7.4 6.8 6.2 5.6 5.0 4.4 3.8 3.2 2.6

Forebay: Forebays are required on all inlets to a wet detention basin. Forebays are designed to 
dissipate incoming flow energy and cause larger particle-size sediment to settle out of the water 
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column.  The forebay is designed to prevent re-suspension of materials and erosion in the main 
portion of the basin. NC DENR requires that the design volume for the forebay be approximately 
20% of the total calculated permanent pool volume.  

Main Portion of the Basin: NCDENR uses Driscoll’s model (US EPA, 1986) to determine the 
appropriate surface area of the permanent pool for wet detention basins to achieve the required 
TSS removal rate. The surface area required can be determined using the permanent pool 
Surface Area to Drainage Area ratio (SA/DA) for given levels of impervious cover and basin 
depths as outlined in Tables 10-2. North Carolina regulations establish 3 feet as the minimum 
average depth. An average pool depth of 3 feet to 7.5 feet is recommended as optimal. Further, 
DWQ requires that the engineering design include a minimum freeboard of one foot above the 
maximum stage of the basin. Also, DWQ requires that the engineering design incorporate a 
minimum additional depth of one foot for sediment storage. The engineering design of a wet 
detention basin must include a 10-foot-wide (minimum) vegetated shelf around the full perimeter 
of the basin. The inside edge of the shelf shall be no deeper than 6 inches below the permanent 
pool level, and the outside edge shall be 6 inches above the permanent pool level. Short-
circuiting of the stormwater must be prevented. The most direct way of minimizing short-circuiting 
is to maximize the length of the flow path between the inlet and the outlet: basins with long and 
narrow shapes can maximize the length of the flow path. If local site conditions prohibit a 
relatively long, narrow facility, baffles may be placed in the wet detention basin to lengthen the 
stormwater flow path as much as possible. 

In addition to the permanent pool volume, the basin must also have temporary pool storage to 
provide volume control during storm events. This temporary pool storage volume is located above 
the permanent pool, and below the 1-foot minimum freeboard requirement. North Carolina rules 
require that the wet detention basin shall be sized with an additional volume to account for 
sediment deposition between clean-out intervals (typically 5 to 15 years). NC DENR requires that 
engineering designs for wet detention basins include at least one additional foot of depth for 
sediment storage in addition to the permanent pool volume. This additional one foot of depth shall 
be provided in both the main area and in the forebay. 

The design of a wet detention basin is not complete without a detailed landscaping plan.  The 
planting plan must be prepared by a qualified design professional licensed in North Carolina. The 
landscaping plan for a stormwater wet detention basin should provide specifications for the 
selection of vegetation, its installation, and the post-installation care for the vegetated shelf, the 
3:1 side slopes, the vegetative filter strip, and the immediately surrounding areas. 

Liner: The permanent pool elevation shall be at approximately the same elevation as the 
seasonal high water table (SHWT) elevation. When a wet detention basin is to be located in 
highly permeable soils like gravelly sands or when the permanent pool elevation proposed is 
greater than six (6) inches above the SHWT, the designer may need to incorporate a liner to 
sustain a permanent pool of water. [An in-situ soil test determines if the liner is needed.] A liner 
shall be constructed or compacted such that the infiltration rate is no more than 0.01 in/hr. 
Acceptable options can include: 6 to 12 inches of clay soil (minimum 15 percent passing the #200 
sieve and a maximum permeability of 1 x 10 -5 cm/sec), a 30 mil poly-liner, or a bentonite liner. 
When a liner is proposed, topsoil for vegetation must be place on top of the liner. 

Outlet structure: Under most circumstances North Carolina rules require a vegetative filter strip 
on the discharge from a wet detention basin, along with a level spreader or other engineered 
device to ensure even, non-erosive distribution of the flow. Wet detention ponds designed for 
85% TSS removal are required to discharge through a 30 foot vegetated filter to minimize erosion 
and to provide additional pollutant removal.  



12

Operations and Maintenance: After the wet detention basin is established, it should be 
inspected once a month and within 24 hours after every storm event greater than 1.5 inches. 
Records of operation and maintenance should be kept in a known set location and must be 
available upon request. Inspection activities include but are not limited to the following: 

Areas of bare soils and/or erosive gullies on the perimeter of the basin or in drainage 
swales 
Clogging, cracking or other damage to inlet and outlet pipes 
Accumulation of sediment in the forebay greater than the design depth. 
Plants on the vegetated shelf that are dead, diseased or dying or weed are present. 
Algal growth or undesired plants that cover 50% of the basin surface 
Once a year, a dam safety expert should inspect the embankment of the basin. 

 Any problems that are found shall be repaired immediately. Additional qualitative assessments of 
stormwater outlets from the Proposed GLE Facility may be required by the NPDES stormwater 
permit.

Reference: 
Driscoll, E. Methodology for Analysis of Detention Basins for Control of Urban Runoff Quality. 
EPA440/5-87-001. U. S. Environmental Protection Agency, Office of Water, Nonpoint Source 
Branch, Washington, DC: 1986. 

C. Provide information on the design and construction of the UF6 storage pad stormwater 
holding pond, including its size, discharge structure, storm design, and details of the liner. 

The UF6 storage pad stormwater holding pond would be constructed in accordance with the 
guidance contained in the above response for RAI 4.4-B. The current design of this pond is 
approximately 3 acres, based on rough calculations of the impervious surface area of the 
cylinder pads. The water from the cylinder pads would be routed to this pond via trenches. The 
pads would be sloped to allow runoff to flow to the trenches that surround the pads. The liner 
would likely be clay. The final design of this pond would be done in consultation with NC State 
Division of Water Quality. 

D. Provide a monitoring plan for the UF6 storage pad stormwater holding pond, including any 
planned treatment steps for the water in the pond.  Indicate sample quantities and 
frequencies under normal conditions and for rainfall events. 

As stated in Chapter 6 of the ER, Stormwater runoff from the UF6 storage area first 
would be routed to a holding pond for monitoring before the stormwater is released to the 
Proposed GLE Facility stormwater wet detention basin. This stormwater would be analyzed for 
uranium, gross alpha activity, and gross beta activity.  

There would not be any pre-treatment of this stormwater.  The purpose of the holding pond 
is to be able to detain stormwater runoff in the event of an incident on the storage pads that 
would result in a release of uranium. If there were an event, the water would be held in this pond 
and continued to be sampled until uranium levels are stabilized (due to precipitation). If the 
levels fail to stabilize in a reasonable timeframe, GLE would consider active treatment to 
remove U (such as pH adjustment or addition of a coagulant). The pond liner would then be 
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sampled and an analysis would be performed to determine if and when the liner needed to be 
remediated. 

Currently, the Wilmington Site stormwater ponds are not sampled during rainfall events. The 
stormwater NPDES permit stipulates that if the detention pond discharges only in response to a 
storm event exceeding a ten-year design storm, then no analytical monitoring is required, and 
only qualitative monitoring shall be performed. The current assumption is that this pond would 
be operationally similar to the other ponds on Site, and therefore qualitative monitoring shall be 
performed. GLE would consult with the State to develop procedures for this pond, but it is 
anticipated that this pond would not fall under the NPDES permit. The wet detention basin 
system described in the above response to RAI 4.4-B would be the NPDES permitted 
stormwater system for the Proposed GLE Facility, whereas the UF6 cylinder holding pond was 
conceived as an extra safety measure to ensure that there would be no unanticipated releases 
to the environment from the cylinder pads. 

E. Provide copies of notices of violation of the National Pollutant Discharge Elimination System 
(NPDES) permits issued during the last ten years.   

GLE has not located any files, nor obtained any historical information, indicating that Notices 
of Violation (NOVs) were issued against the Site NPDES permits in the past five years. GLE 
contacted the State of North Carolina Division of Water Quality to confirm this. 

In 2001, there were 2 reporting violations (one for weekly ammonia, one for weekly 
coliform), but GLE was unable to locate any written documentation from the State on these 
issues. The State is checking their archived records to determine if they have written 
documentation of these violations. This process is expected to take a few weeks from the date 
of this response. GLE will submit any information to the NRC once the results from the State’s 
search are received. 

4-5 Ecological Resource Impacts: 

A. Provide a figure that shows the location of various components and ancillary facilities 
associated with the GLE facility and the footprint of land that would be disturbed to install the 
facilities.  This figure should include components such as the stormwater wet detention 
basin, guard stations, lift stations, and the transmission line that would be located outside of 
the 100-acre area that would be cleared. 

ER Section 2.1.2 4.2 states, “To the east of the 100-acre (40-ha) Proposed GLE Facility and 
within the Main portion of the GLE Study Area (see Figure 1-3) would be several additional 
features that cumulatively would require approximately 13 additional acres (5 ha) to be cleared: 
access driveways connecting the Proposed GLE Facility to the North Road portion of the GLE 
Study Area; guard houses; a 300,000-gallon (1.1-millionliter) aboveground water-storage tank 
for fire protection; a sanitary wastewater lift station; a process wastewater lift station; an 
approximately 1-acre (0.4-ha) electric substation that would tie into existing high-voltage 
electrical power lines that already transect the Site through the transmission line corridor 
easement; and an 8-acre (3.2-ha) stormwater wet detention basin designed to capture and treat 
the runoff from the entire 100-acre (40-ha) Proposed GLE Facility and its supporting facilities for 
the purposes of removing water pollutants and attenuating peak runoff volumes.” 
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The reader is referred to Figure 3-1 in the GLE ISA Summary for the current facility footprint. 
The current facility design has the guardhouses, the water storage tank, and the electrical 
substation located within the approximately 100 acres. That leaves the access driveways, 
sanitary and process wastewater lift stations, and the stormwater wet detention basin outside 
the approximately 100 acres. 

Proprietary/Security-Related/Export-Controlled Information is withheld from public 
disclosure per 10 CFR 2.390. 

B. Section 4.3.1 of ER Supplement 1 states that 175 acres of land would be cleared and 
graded.  Describe what the 75 acres that are not part of the 100-acre GLE site include.  In 
addition, provide an updated version of ER Table 4.5-1 to reflect the 75 acres (rather than 
the 45.8 acres now listed for the proposed utility structures and original location of the 
proposed north access road).  As feasible, summarize the components and habitats that 
would be affected by the recent addition of 34 acres to the GLE study area. 

A total of 222 acres (98 ha) would be cleared for the Proposed Action. Approximately 82 
acres (33 ha) would be disturbed outside of the 100-acre Proposed GLE Facility to 
accommodate the stormwater wet detention basin, access roads, and utilities. Approximately 23 
acres (9 ha) would be cleared for a security fence. These impacts are summarized below in a 
revision of ER Table 4.5-1. (Note that due to minor adjustments in the facility layout, the 
Proposed GLE Facility is currently estimated to be approximately 117 acres, but for consistency 
with the ER, continues to be referred to as the approximately 100-acre Proposed GLE Facility). 
These revised impacts will be discussed in ER Supplement 2.

Table 4.5-1. Biotic Community Impacts (revised November 2009)

Area

Proposed Actiona Biotic Community Acres Hectares 

Percent of that 
Community
Impacted on 

Site
Pine Forest 51 21 17%
Pine Plantation 48 19 15%
Pine-Hardwood Forest 16 7 7%

Approximately 100-Acre 
Proposed GLE Facility 
(now ~117 acres) Operations Area (includes 

roads) 2 1 N/A

Alluvial Forest 0.6 0.3 15%

Canal Corridor 0.4 0.1 2%

Pine-Hardwood Forest 4.4 1.8 2%

Pine Forest 2.7 1.1 1%

Pine Plantation 17.9 7.3 6%

Pocosin/Bay Forest 2.3 1.0 5%

Power Line Corridor 0.5 0.2 3%

Proposed North Access 
Roadb (~55 acres) 

Swamp Forest 0.1 0.03 0%
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Operations Area 25.8 10.5 N/A

Pine-Hardwood Forest 3 1 1%

Pine Forest 5 2 2%

Pine Plantation 12 5 3%

Power Line Corridor 2 1 11%

Proposed Utility Structuresc

(~27 acres) 

Operations Area 5 2 N/A

Alluvial Forest 0.4 0.2 10%

Canal Corridor 0.2 0.1 1%

Longleaf Pine/Scrub 2 1 5%

Pine-Hardwood Forest 4 2 2%

Pine Forest 3 1 1%

Pine Plantation 2 1 1%

Pocosin/Bay Forest 1 0 2%

Power Line Corridor 0.1 0.1 1%

Swamp Forest <0.1 <0.1 <1% 

Proposed Fence (~23 
acres)

Operations Areas 9 4 N/A

N/A - No impacts from converting existing operational areas to another operational area. 

a The Proposed Action could result in clearing or altering of an additional 10 to 15 acres of forested areas. These specific 
locations and acreages cannot currently be determined; therefore, they are not included in this table.  These additional impacts
are anticipated to result from the Proposed Action creating isolated patches of forest between proposed utility structures that
either would no longer have the same function as the existing habitat or otherwise would end up being cleared.

b Biotic Community impacts are listed for the entire 200-foot (61-meter) wide corridor.  Exact impacts can not be determined until
final design of the road is complete.  Therefore, the impacts are listed for the entire corridor width. 

c Proposed utility structures, include access driveways,  sanitary and process wastewater lift stations, clearings for utility lines,
and a stormwater wet detention basin. 

C. Provide a figure that shows the land that would be disturbed to install potable water, process 
water, water for fire suppression, sanitary sewer, and natural gas utilities; and specify the 
method(s) by which they would be installed. 

The response contains Proprietary/Security-Related/Export-Controlled Information and is 
withheld from public disclosure per 10 CFR 2.390.

D. Provide the additional information specified below regarding special status species on the 
Wilmington site. 

1. Describe any ecological resource surveys that will be conducted prior to the start of 
site preparation (pre-construction) activities, especially for special status species, 
including, but not limited to, the rough-leaved loosestrife and red-cockaded 
woodpecker.
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The conclusion reached in the ER was that there would be no affect for all federally 
listed threatened and endangered species with the exception of rough-leaved loosestrife 
(Lysmiachia asperulaefolia). As stated in Section 3.5.8.1.2.1 of the ER, suitable habitat for 
rough-leaved loosestrife does not exist within the Study Area of the Proposed Action. In 
concurrence with the letter from the USFWS dated June 8, 2009, surveys are not required for 
this species. Based upon the age and the condition of the vegetative communities observed 
during the 2007 field surveys, suitable foraging or nesting habitat for red-cockaded woodpecker 
(Picoides borealis [RCW]) was not present within the GLE Study Area. However, in 2009, GE-
Wilmington Facilities implemented a Forestry Management Plan to “thin all planted and nature 
stands” to reduce hazardous fire potential, increase stand yields, and improve wildlife habitat. A 
Hazard Reduction Burning Program is also planned by GE. Implementation of these activities 
has created the potential for foraging habitat for the RCW to exist within the GLE Study Area. 
Prior to Early Construction, in consultations with the USFWS, GLE would conduct additional 
surveys for the presence of suitable foraging habitat. If suitable foraging habitat were present 
within the GLE Study Area, additional surveys would be conducted to locate potential cavity 
trees. Surveys would be conducted in accordance with the USFWS’s RCW Survey Protocol. 

2. Describe the procedures used during the July and September 2007 field surveys.  

The 2007 field surveys were conducted to map the existing vegetative communities on the 
Wilmington Site, identify the potential habitat for wildlife (with an emphasis on federally and 
state protected species), and delineate surface waters. Surveys were conducted on-foot and 
observations were made of existing habitats, major plant assemblages, landscape features, 
signs of past human activities, and wildlife occurrences. Soil conditions and hydrologic 
conditions were noted as encountered. No attempt was made to systematically search for 
individual species; however, when potential habitat for protected species was identified within 
the study area, efforts were made to actively look for potential species. Ecological surveys were 
conducted using the 2006 aerial photography from New Hanover County and USGS 
topographic maps. An ecological survey of the entire Wilmington Site was conducted, however, 
more intensive surveys were conducted within the Study Area of the Proposed GLE Facility. 

E. Provide the most recent dates and areas where logging has occurred in the area proposed 
for the GLE facility.  Also, provide whatever similar summary data is available for logging on 
the Wilmington site since 1980 (approximately).  This information is needed to support 
conclusions about the suitability of the site for red-cockaded woodpecker habitat. 

In February 2009, GE-Wilmington implemented a Forest Management Plan (see Enclosure 
3 for the Plan Summary with proprietary information redacted) to thin all planted and natural 
stands that were biologically ready and economically feasible. The plantations were treated via 
a third-row thinning to favor saw-timber production. Due to the very high initial stand densities, it 
was found that most of the natural stands required thinning to residual row spacing 
approximately the same as the plantations. The wider residual row spacing originally prescribed 
for the natural stands would not have accomplished the objectives of these thinning. 

The next thinning in approximately 5-7 years will not include all the stands treated. The 
thinned plantation should be examined then as well as those plantations that were too young to 
thin at this time. A Hazard Reduction Burning Program including the thinned stands will be 
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initiated where possible. This is considered the best management prescription to perform on 
thinned Pine stands – between thinning – to maintain the benefits. 

Prior to the 2009 activity, the most recent activities occurred in 1999 and 2000 with the 
apparent implementation of a Forest Stewardship Plan (prepared by the NC Forest Service – 
note that GE does not have a copy of this plan onsite and was unable to obtain one from the NC 
Forest Service). During that time period, several areas were cleared and planted with loblolly 
and longleaf pine. In 1991, some areas were thinned, but there is no written documentation of 
this activity. 

Figure 4.5(E) illustrates the age of the forest communities based on the 2009 GE Forest 
Management Plan; however, this scale is not at a fine enough resolution to identify areas that 
were planted versus naturally regenerated. The area within or adjacent to the GLE Study Area 
was observed in October 2009 to verify which areas had received thinning treatments. In 
addition to being thinned, some areas received additional reduction of sub-canopy vegetation 
within the rows.

F. Provide a figure similar to ER Figure 1-2 that shows the “30-acre” area outlines for the 
proposed ATC II complex and the Tooling and Development Center.  This information is 
needed for the cumulative impacts analysis. 

Figure 4.5(F) illustrates the location of the proposed ATC II Complex and the Tooling 
Development Center on the Wilmington Site. The ATC II complex in the southeastern portion of 
the Eastern Site Sector near the South Gate has impacted approximately 20.66 acres (8.36 ha) 
consisting of 11.30 ac (4.57 ha) of Pine Forest and less than 0.01 acres (0.01 ha) Pine-
Hardwood Forest.  

The Tooling and Development Center would impact approximately 16.31 acres (6.60 ha), 
consisting of 0.28 ac (0.13 ha) of Pine Forest, 7.27 ac (2.94 ha) of Pine-Hardwood Forest, and 
6.45 ac (2.61 ha) of Pine Plantation habitat in the western portion of the Eastern Site Sector. 
The cumulative effect from both of these projects would be the loss of approximately 24.3 acres 
(9.8 ha) of habitat in conjunction with the loss of approximately 177 acres (72 ha) of habitat from 
the Proposed Action. Total loss of available habitat would be approximately 202 acres (82 ha), 
comprising 16% of the forest habitat currently on the Wilmington Site. 

4-6 Air Quality Impacts: 

A. Provide additional information, specified below, on air emission inventories expected during 
road construction, site preparation (pre-construction), construction, and operation of the 
proposed GLE facility.   

1. Provide anticipated PM2.5 emissions expected during road construction, site 
preparation (pre-construction), construction, and operation of the proposed GLE 
facility.

GLE will provide the response to this question by November 25, 2009. 
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2. To facilitate the evaluation of impacts on global climate change, provide greenhouse 
gas emissions (e.g., CO2) associated with the site preparation (pre-construction), 
construction, and operation activities for the proposed GLE facility. 

GLE will provide the response to this question by November 25, 2009.

3. Provide emissions of criteria pollutants, including both PM10 and PM2.5, during facility 
operation from:  (1) the GLE mechanical-draft cooling tower; (2) cylinder-handling 
activities (e.g., diesel-powered gantry or fork lift) between the main GLE buildings 
and cylinder pads; and (3) hauling traffic of product cylinders between the GLE 
facility and other facilities at the Wilmington Site. 

GLE will provide the response to this question by November 25, 2009.

4. Provide air emissions of criteria pollutants, including both PM10 and PM2.5, by 
pollutant and by source category (similar to ER Table 4.6-1) along with emission 
factors, activity levels, and control efficiencies for road construction, site preparation 
(pre-construction), construction, and operation of the proposed GLE facility.   

GLE will provide the response to this question by November 25, 2009.

B. Provide air dispersion modeling for operational emission sources such as auxiliary diesel 
generator units, cooling tower, and onsite traffic. No air dispersion modeling during facility 
operation was included in the ER. 

GLE will provide the response to this question by November 25, 2009.

C. Provide additional information, specified below, to justify AERMOD modeling choices or 
provide updated AERMOD analyses taking into account the comments and 
recommendations listed below. The AERMOD model was used to estimate potential air 
quality impacts as reported in the ER, but independent analyses conducted by NRC noted 
discrepancies that diverge from typical air impact modeling practices.   

1. Clarification is needed of the unit emission rates that were multiplied by actual 
emissions.  For example, the emission rate for site preparation was estimated to be 
1.15 × 10-4 lb/ft2/work hour (in GLE_construction_phase_emission_factor.xls) but the 
value is listed as 1.15 × 10-4 lb/ft2/work day in the summary worksheet which, in turn, 
was used for the final results.  Clarify which unit emission rate is correct and revise 
the results if necessary. 

GLE will provide the response to this question by November 25, 2009.

2. In reporting model results, include background concentrations representative of the 
Wilmington Site.

GLE will provide the response to this question by November 25, 2009.
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3. Provide additional justification of the use of meteorological data from the Wilmington 
Airport in the AERMOD model or revise the model using data from a site with surface 
conditions representative of both the measurement and application sites. 

GLE will provide the response to this question by November 25, 2009.

4. Provide a justification for the dry and wet deposition used in the PM10 modeling or 
provide an air dispersion modeling analysis with 1) PM10 conservatively assumed to 
act as a gas and 2) no dry and wet deposition. 

GLE will provide the response to this question by November 25, 2009.

5. Provide a justification as to why the most recent five years of data from the 
Wilmington International Airport and Morehead City/Newport, North Carolina stations 
were not used in the analysis or re-perform the analysis using more recent data. 

GLE will provide the response to this question by November 25, 2009.

6. Clarify which settings were used to obtain both 24-hour and annual average 
concentrations and revise the model input parameters to use information 
representing conditions from 7 a.m. to 4 p.m. of weekends as well as weekdays if 
necessary.

GLE will provide the response to this question by November 25, 2009.

7. Determine surface moisture conditions used to calculate the Bowen ratio based on 
the 30-year climatological data for the Wilmington airport (e.g., 1971-2000 normals if 
2004-2008 meteorological data are used) or provide additional justification for the 
use of wet surface moisture conditions to calculate the ratio. 

GLE will provide the response to this question by November 25, 2009.

D. With a typical control efficiency of 50% from water spraying for fugitive dust emissions, 
preliminary independent analysis conducted by NRC indicates that the total (background 
plus modeled) 24-hour concentration at the northern site boundaries could exceed the 
ambient air quality standard during site preparation.  Reexamine the assumptions and 
modeling parameters used to estimate the air quality impacts at these locations and specify 
the dust control measures that will be used to mitigate the impacts. 

GLE will provide the response to this question by November 25, 2009.

4-7 Noise Impacts: 

A. Provide the additional information specified below regarding the impacts of auxiliary diesel 
generator units during facility operation.   

1. Provide modeled noise levels at the nearest subdivision assuming that units are 
operating for a 24-hour period.   
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The addition of two diesel generators was modeled at the location BOP-311 shown on 
Figure 3-1 in the GLE ISA Summary. The generators were modeled as Caterpillar C9 300 kW 
stand-by generators with the Caterpillar Sound Attenuated housing operating at 100% electrical 
load (sound level data for this model generator are available at: 
http://www.miltoncat.com/products/NewGenerators/Documents/C9/C9%20300KW%20Sound%
20Data.pdf). This revised modeling also reflects the current designed placement of the road 
connecting the Proposed GLE Facility to Castle Hayne Road, plus the current Proposed GLE 
Facility cooling-tower design.  

It is assumed for the purposes of the model that both generators are operating for a 24-hour 
period, although this is not an anticipated operating condition for the Proposed GLE Facility. ER 
Tables 4.7.3-1 and 4.7.3-2 have been updated (4.7[A-1] and 4.7[A-2], respectively) to include 
the new sound levels during operations with the emergency generators operating. 

Table 4.7(A-1). Estimated Sound Levels (dBA) around Proposed GLE Facility 

Site Use Location Average Day 
Leq

Average 
Night Leq

Average 24 
Hr. Leq Ldn

New Hanover 
County Ordinance Residential 65 50 N/A N/A 

US EPA Guidelines Residential N/A N/A 55 55

Position A 46 41 44 48 

Position M N/A N/A N/A N/AExisting Ambient 
(Measured)

Position N N/A N/A N/A N/A

Position A 61 Ambient 59 58 

Position M 68 Ambient 66 66 Road Construction 
(Modeled)

Position N 46 Ambient 43 43 

Position A 42 Ambient 40 40 

Position M 47 Ambient 45 45 Site Preparation 
(Modeled)

Position N 61 Ambient 58 58 

Position A 38 34 37 42 Facility Operations 
(Modeled)

Position M 44 39 43 47 
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Site Use Location Average Day 
Leq

Average 
Night Leq

Average 24 
Hr. Leq Ldn

Position N 47 47 47 54 

The “day” time period is between 7:00 a.m. and 10:00 p.m., while the “night” period is between 10:00 p.m. 
and 7:00 a.m. 
“Ambient” is the existing sound levels that were documented in Chapter 3.7 of the ER. 
[New Hanover, 2007 and US EPA, 1978] 

Table 4.7(A-2). Estimated Cumulative Sound Levels (dBA) at Position A (Residential Monitor) 

Site Use Location Average Day 
Leq

Average 
Night Leq

Average 24 
Hr. Leq Ldn

New Hanover 
County Ordinance Residential 65 50 N/A N/A 

US EPA Guidelines Residential N/A N/A 55 55

Existing Ambient 
(Measured) Position A 46 41 44 48 

Road Construction 
(Modeled + 
Ambient) 

Position A 61 41 59 59 

Site Preparation 
(Modeled + 
Ambient) 

Position A 48 41 46 49 

Facility Operations 
(Modeled + 
Ambient) 

Position A 47 42 45 49 

The “day” time period is between 7:00 a.m. and 10:00 p.m., while the “night” period is between 10:00 p.m. 
and 7:00 a.m. 
In this table, the estimated sound levels from the computer model were logarithmically added to the existing 
sound levels that were documented in Chapter 3.7 of the ER. 
[New Hanover, 2007 and US EPA, 1978] 

The updated analysis indicates that the sound levels during operations, including the 
operating emergency generators, would produce little additional noise along the north 
Wilmington Site property line. Only one of the previously reported sound levels (the Ldn of the 
Facility Daily Operations Modeled at Position A) changes with the addition of the emergency 
generators. This quantity changes by less than 1 dBA and is the result of the Ldn sound levels 
being round up to the next integer. This very small change in sound level (less than 1 dB) would 
be imperceptible for most people. As a result, the operation of both generators is estimated to 
have no additional noise impact on the residential community. 
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2. Provide general information about auxiliary diesel generator units, including the 
source of the noise, noise level and whether the units are in enclosures or not. 

As indicated in the above response, the source of the noise from two diesel generators 
would be at the location BOP-311 (Figure 3-1 in the GLE ISA Summary). The generators were 
modeled as Caterpillar C9 300 kW stand-by generators with the Caterpillar Sound Attenuated 
housing operating at 100% electrical load. It is assumed for the purposes of the model that both 
generators are operating for a 24-hour period, although this is not an anticipated operating 
condition.

Updated information on the cooling tower equipment was also included in the noise model 
described in the above response. The change consisted of modeling the cooling tower sources 
as two 8-cell towers, as opposed to two 3-cell towers. The sound levels associated with these 
modifications to the cooling tower equipment are included in the above results. 

4-8 Impacts to Historical and Cultural resources: 

A. Provide information on how unexpected discoveries of artifacts or human remains would be 
addressed if they were encountered during site preparation (pre-construction) and 
construction activities. Provide information on how site 31NH801 will be protected. 

For discovery of human remains, the basic procedure is as follows: 

1.  If human skeletal remains are an accidental discovery (not as part of an 
archaeological investigation), all disturbance in the immediate area of the discovery 
would cease, and Site security would notify the local law enforcement immediately (local 
law enforcement would then contact a medical examiner to examine the remains). 

2.  If the county medical examiner determines that the remains are not under their 
jurisdiction (as part of a criminal investigation) GE would contact the State Archaeologist. 

3.  GE would work with the State Archaeologist to determine the appropriate next steps.  
The North Carolina Office of State Archaeology has a formal procedure in place for the 
accidental discovery of human remains, GE would cooperate with them in implementing 
this procedure. 

For discovery of artifacts, the basic procedure is as follows: 

1. If artifacts are an accidental discovery (not as part of an archaeological 
investigation), disturbance in the immediate area of the discovery would cease and GE 
would contact a licensed archaeologist to review the discovery. Note that GE would work 
with our archaeological contractor to develop a definition of an artifact to assist in 
implementing this procedure. 

2. GE would work with the licensed archaeologist to determine the significance of the 
discovery, and assess the next steps.  
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3. GE (or a contractor representing GE) would contact the State Archaeologist, as 
appropriate, to verify the significance determination of the discovery, and discuss any 
follow-up steps, such as mitigation of impacts on the archaeological site. 

GE will prepare a procedure (or multiple procedures) to capture the above information. The 
procedure(s) will apply to activities involving soil disturbance related to the GLE project on the 
Wilmington Site. This includes Early Construction and construction activities that would occur 
after the NRC license is issued. Once the procedure(s) is completed, GLE will provide copies to 
the NRC.

Site 31NH801 is located in an area on the Wilmington Site that is not anticipated to be 
developed or disturbed. GE has taken measures to prevent the area from being disturbed due 
to Site forestry maintenance or other on-site activities (i.e., logging, controlled burns). Site 
31NH801 is digitally recorded and the data has been distributed to departments within the GE 
facility responsible for planning construction/development and approving ground disturbing 
activities. There are signs surrounding Site 31NH801 that indicate that digging is not permitted. 
If GE identifies a need to disturb the area on or near Site 31NH801, GE would work with a 
licensed archaeologist and NC SHPO to ensure that Site 31NH801 is either excavated or 
impacts to Site 31NH801 are mitigated appropriately.

B. ER Supplement 1 noted that the footprint of the project has changed.  The new footprint 
contains areas that have not yet been surveyed for the presence of historic properties. 
Provide copies of any historic and archaeological surveys and correspondence with the 
North Carolina SHPO concerning these portions of the GLE study area and information on 
any historic properties that will be affected by the project. 

The historical/cultural survey has been completed and no significant finds were identified. 
One archaeological site recommended not eligible for listing in the National Register of Historic 
Places was identified; it will be fully described in ER Supplement Number 2. 

4-10 Socioeconomic Impacts:

A. For the region of influence, provide estimates of the indirect economic impacts of site 
preparation (pre-construction), construction, operation, and decommissioning.  Indirect 
impacts could be estimated using input-output multipliers taken from the RIMS II modeling 
framework, or other similar framework, and should include estimates of impacts on labor 
income ($ per year) and employment (number of job-years per year).   

GLE will provide the response to this question by November 11, 2009. 

4-13 Waste Management Impacts:

A. Provide the capacity of the existing sanitary wastewater treatment system at the Wilmington 
Site, to assure that the system has adequate capacity to handle the additional sanitary 
waste from the proposed GLE facility as discussed in ER Section 4.13.2.2.1.3. 

The sanitary waste treatment facility is permitted for 75,000 gpd. The system is designed 
with 100% redundancy; therefore the maximum capacity is 150,000 gpd. The total projected 



24

flow for the Wilmington Site, including GLE and other future site expansion activities is ~62,300 
gpd (as described in GLE ER Table 4.13-5). 

B. Provide the capacity of the final process lagoons for treatment of wastewater at the 
Wilmington Site, to assure that the wastewater system has adequate capacity to handle the 
additional process wastewater from the proposed GLE Facility as discussed in ER Section 
4.13.4.1

The process lagoons are permitted for 1.8 million gpd. The current instrumentation can 
measure up to 1.5 million gpd, so that is the maximum capacity of the system. The total 
projected flow for the Wilmington Site, including GLE, other future site expansion activities is 
~453,900 gpd (as described in the GLE ER Table 4.13-5). 

C. Provide the estimated annual average volume of non-compacted construction waste 
generated by site preparation (pre-construction) activities.  Also provide the volume of 
anticipated hazardous waste from these activities.   

Wastes generated during Proposed GLE Facility site preparation and construction would 
be varied, depending on the activities in progress. The bulk of the wastes would consist of non-
hazardous materials such as packing materials, paper and scrap lumber. These types of wastes 
would be transported off site to an approved landfill. It is estimated there would be an average 
of 3,058 m3 (4,000 yd3) (non-compacted) per year of this type of waste, during the phase of 
Construction that would occur after the NRC license is issued. The bulk of the non-hazardous 
waste in the above estimate would come from erection of buildings and structures. For Early 
Construction, this number would be lower than the estimate above, approximately 10% of 3,058 
m3 (it equates to ~300 m3 or ~400 yd3). This is due to the limited activities that would occur 
during Early Construction (land clearing, site grading and erosion control, installation of 
stormwater system, utility placement, parking lot and roadway construction). Although the NRC 
exemption to allow Early Construction lists erection of Administrative Buildings as an approved 
activity, it is unlikely that this would be an activity that GLE pursues during Early Construction. If 
it were to occur, the estimate of non-hazardous waste would rise to approximately 1,000 m3 per 
year (1,310 yd3/yr) during Early Construction. 

To summarize, based on the current plans, during year one (Early Construction), the 
estimate would be 300 m3 (400 yd3) of non-hazardous waste.  During years 2-7 (Construction 
after the NRC license is received), the estimate is 3,058 m3/yr (4,000 yd3/yr).

Hazardous wastes that may be generated during the phase of Construction that would 
occur after the NRC license is issued have been identified and annual quantities estimated as 
shown below. The bulk of this waste comes from the erection of buildings and structures. Any 
such generated wastes would be handled by approved methods and shipped off site to 
approved disposal sites. For Early Construction, these numbers would be lower, approximately 
10% of the numbers shown below, due to the limited activities that would occur (land clearing, 
site grading and erosion control, installation of stormwater system, utility placement, parking lot 
and roadway construction). Although the NRC exemption to allow Early Construction lists 
erection of Administrative Buildings as an approved activity, it is unlikely that this would be an 
activity that GLE pursues during Early Construction. If it were to occur, the estimate of 
hazardous waste would rise to approximately 30% of the numbers shown below for that year. 
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To summarize, based on the current plans, during year one (Early Construction), the estimate of 
hazardous waste is 10% of the numbers shown below. During years 2-7 (Construction after the 
NRC license is received), the annual estimate of hazardous wastes is shown below. 

Paint, solvents, thinners, organics - 11,360 L (3,000 gal) 
Petroleum products, oils, lubricants - 11,360 L (3,000 gal) 
Sulfuric acid (battery) - 379 L (100 gal) 
Adhesives, resins, sealers, caulking - 910 kg (2,000 Ibs) 
Lead (batteries) - 91 kg (200 Ibs) 
Pesticides - 379 L (100 gal) 

Management and disposal of wastes from the Wilmington Site is performed by staff 
professionally trained to properly identify, store, and ship wastes; audit vendors; direct and 
conduct spill cleanup; interface with state agencies; maintain inventories; and provide annual 
reports.

SECTION 6 - ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS 

Pursuant to 10 CFR Part 20, licensees are required to conduct surveys to demonstrate 
compliance and that radioactive material in effluent discharges is kept as low as reasonably 
achievable. 

6-1 Radiological Monitoring:

A. Provide the locations where Thermo-Luminescent Dosimeters (TLD) would be placed for 
monitoring the direct radiation from the cylinder pads and other outdoor storage areas, as 
well as the frequency of radiation surveys that would be conducted in and around storage 
areas.

Thermo-Luminescent Dosimeters (TLD) would be placed at various locations along the 
boundaries of the outdoor cylinder storage pads as a means of monitoring radiation levels 
around the area. TLDs would be located near the access gates for each of the three cylinder 
pads, which are the locations with the highest amount of cylinder and employee traffic. In 
addition, at least one TLD would be placed on each of the three fence lines that do not have 
access gates. These TLDs would be replaced and evaluated at a frequency of no greater than 
6-months. Radiation monitoring in the general pad area of and along the fence line boundary of 
the pads would also be monitored by radiation protection using portable survey meters at a 
frequency of no greater than 1-month. 

6-1 Radiological Monitoring and 6-2 Physicochemical Monitoring:

A. Provide the effluent and surface water monitoring plans (Expanded Monitoring Program) 
proposed to include the GLE site, or verify that the plans described in ER Section 6.1.3 have 
been adopted. 

The GLE Environmental Monitoring Plan has not been developed yet. It would be developed 
following final design of the facility. The Plan would describe the Expanded Monitoring Program 
and take into account the commitments in the GLE ER, as well as commitments in Chapter 9 of 
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the GLE License Application. The Plan would also take into account vendor specifications on 
the monitoring equipment with respect to calibrations, maintenance, and sensitivity. Once 
prepared, the GLE Monitoring Plan would be available to the NRC for inspection, or it could be 
submitted to the NRC upon request. 

B. Provide the groundwater monitoring plan (Expanded Monitoring Program) proposed to 
include the GLE site, or verify that the plan described in ER Section 6.1.4 has been adopted. 

See the response to Question 6-1-A above. 

SECTION 7 - COST/BENEFIT ANALYSIS 

A. Provide information about any tax incentives provided for the project including, but not 
necessarily limited to, information about agreements with the State of North Carolina or New 
Hanover County.  This information is necessary to evaluate the private and public costs and 
benefits of the proposed action. 

GE-Hitachi (GEH) is potentially eligible for up to $36.6 million in grants and incentives from 
state and county governments, subject to achievement of specified investment and hiring goals. 
The incentives were granted to GEH, based on total hiring activities on the Wilmington site, the 
majority of which would be attributed to GLE. Some of the other projects that were accounted 
for when developing the incentives packages included new reactor projects, bulk isotopes 
generation, and nuclear fuel recycling. 

From the State of NC, GEH is eligible to receive up to $25.7 million in Job Development 
Investment Grant funds over the period 2008 to 2019, if the project invests a minimum of $633.6 
million in land, building, and infrastructure by 12/31/2012, maintains 2,262 retained positions, 
and creates new jobs each year (starting with 135 in 2008 and building to 810 from 2012 
through 2019) with average annual wages of $76,500. 

From the State’s One North Carolina Fund, GEH is eligible to receive up to $900,000 if a 
total of 900 jobs are created and $740 million is spent over a 5-year period. The incentives 
require that 2,262 retained positions are maintained, and that GEH make good faith efforts to 
hire 540 jobs and spend 147 million between 4/30/08 and 12/31/10. After closeout of the 
incentive, GEH must retain 810 jobs and $633.6 million in investment by 12/31/12.  

New Hanover County provided up to $10 million in incentives, requiring that $900 million is 
invested, and employment targets are met. The first million dollars is to be paid on securing 
permits. The second million is to be paid if 100 employees are hired as of 6/30/10. If 100 
employees are added in 2011 and 2012, an additional $1 million in incentives would be paid. 
Then, if 75 additional employees are added each year from 2013 through 2020, the county 
would pay an additional $750,000 in incentives. 

Note that GEH is currently in discussions with the State and the County to potentially re-
negotiate the hiring milestones in the incentives packages due to the downturn of the economy 
and the resulting impact on the nuclear industry. 
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