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Chapter 6 Environmental Measurements and Monitoring 
Programs

This chapter describes the environmental measurement and monitoring programs for the new
units.  Programs now in place for the existing units will be modified to include requirements for
the new units where appropriate.  The discussion of environmental measurements and
monitoring programs is divided into the following sections:

Thermal Monitoring (Section 6.1)

Radiological Monitoring (Section 6.2)

Hydrological Monitoring (Section 6.3)

Meteorological Monitoring (Section 6.4)

Ecological Monitoring (Section 6.5)

Chemical Monitoring (Section 6.6)

Summary of Monitoring Programs (Section 6.7)

Monitoring details (e.g., sampling equipment, constituents, parameters, frequency, and locations)
for each specific phase of the overall program are described in each of these sections.
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6.1 Thermal Monitoring

The Georgia Department of Natural Resources, Environmental Protection Division (EPD),
specifies thermal monitoring requirements as part of the National Pollutant Discharge Elimination
System (NPDES) permit process.

6.1.1 Existing Thermal Monitoring Program

National Pollutant Discharge Elimination system (NPDES) permit number GA0026786 (GDNR
2004) for the existing Vogtle Electric Generating Plant (VEGP) units does not require routine
thermal monitoring of discharges to the Savannah River.  Thermal monitoring of the intake and
final plant discharge is performed once every five years to support renewal of the NPDES permit.

6.1.2 Pre-Operational and Operational Thermal Monitoring

Modeling done for this application indicates that the discharge from the new units will affect a
very small percent of the river volume in the immediate vicinity of the discharge, and the effects
will dissipate over a short distance downstream (see Section 5.3.2).

A new or amended NPDES permit will be necessary for the future combined operation of the
existing units and the new units, but it is unlikely that routine thermal monitoring will be a
requirement of the new or amended permit.
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Section 6.1 References 
(GDNR 2004) Georgia Department of Natural Resources, Authorization to Discharge under the 
National Pollutant Discharge Elimination System, Environmental Protection Division, Atlanta, GA, 
May 21.
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6.2 Radiological Monitoring

The VEGP radiological monitoring program is not expected to change as a result of adding Units
3 and 4.

6.2.1 Existing Radiological Environmental Monitoring Program Basis

The existing Radiological Environmental Monitoring Program (REMP) is described in the VEGP
Offsite Dose Calculation Manual (SNC 2004) and is discussed in the following sections.

6.2.2 Existing Radiological Environmental Monitoring Program Contents

Pre-operational data collected in the 1980s provided a baseline for the existing units.  The
measurement of radiation levels, concentrations (including surface area), and/or other quantities
of radioactive material, are used to evaluate potential exposures and doses to members of the
public and the environment.

The following radiation exposure pathways are monitored.

Direct (dosimeters)

Airborne (iodine and particulates)

Waterborne (surface water and river sediment)

Aquatic (fish tissue analysis)

Ingestion (milk, fish tissue, and drinking water)

Vegetation (forage)

Sampling results and locations are evaluated to determine effects from seasonal yields and
variations.  Figures 6.2-1 through 6.2-3 show existing radiological sampling locations.  Table
6.2-1 provides details of the radiation exposure pathways monitored and the frequency of
monitoring.  Trending and comparison reviews provide information regarding changes in
background levels and determine the adequacy of analytical techniques in light of program
results and changes in technology, when compared to baseline measurements.  Changes in
program implementation (including sampling techniques, frequencies and locations) may occur
as a result of monitoring results.

6.2.3 Existing Radiological Environmental Monitoring Program Reporting

An Annual Radiological Environmental Operating Report for the VEGP site is submitted in
accordance with the existing units’ Technical Specifications and Offsite Dose Calculation Manual.
Results from REMP implementation and evaluation are compared to results from previous years’
for measurement trends, methodology consistency, and indications that the program is adequate
and does not need revisions.
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An Inter-laboratory Comparison Program verifies the accuracy and precision of radioactive
analyses of environmental samples.  These results are reported in the Annual Radiological
Environmental Monitoring Report.

A land use census is conducted annually within a designated distance of the VEGP site, currently
5 miles, to determine sampling yields and locations, and to ascertain if changes to the
Radiological Environmental Monitoring Program are warranted.  Information collected includes
locations of nearest residence, milk-producing animal, and garden with broad-leaf vegetation in
each of the 16 compass directions.  Compass directions that fall on the Savannah River Site
(SRS) are excluded from this census because SRS has restricted access (no one resides on
SRS property) and DOE maintains a similar monitoring program.  Results of the land use census
are included in the Annual Radiological Environmental Operating Report.  An annual River Water
Users Survey is also conducted to identify any new users of surface water for drinking or
irrigation.

6.2.4 Existing Quality Assurance Program

The Radiological Environmental Monitoring Program is conducted in accordance with NRC
Regulatory Guide 4.15, Quality Assurance for Radiological Monitoring Programs (Normal
Operations) — Effluent Streams and the Environment, Revision 1, 1979 (RG 4.15).  Quality
assurance is provided in the existing NRC-approved Radiological Environmental Monitoring
Program through quality training, program implementation by periodic tests, the Inter-laboratory
Comparison Program, and administrative and technical procedures.

6.2.5 Pre-operational and Operational Radiological Monitoring Programs

The existing VEGP Units 1 and 2 REMP will serve as the preoperational radiological monitoring
program.  The Radiological Environmental Monitoring Program (REMP) for the new units will be
based on Offsite Dose Calculation Manual Guidance:  Standard Radiological Effluent Controls for
Pressurized Water Reactors, 1991 (NUREG-1301) and the NRC’s Branch Technical Position
Paper, Acceptable Radiological Environmental Monitoring Program, Revision 1, 1979.

The Offsite Dose Calculation Manual, based on the Units 1 and 2 Technical Specifications, will be
modified for the new units and will address the requirements of 10 CFR 50 Appendix I.  One of
the requirements is the publication of the Annual Radiological Environmental Operating Report.
As noted in the AP1000 Design Control Document, Chapter 16, Section 5.6, Reporting
Requirements (Westinghouse 2005), a single report can be prepared for a multiple-unit station.
Therefore, the VEGP REMP will address the releases from the VEGP site as a whole.  This
modified REMP will continue to comply with the VEGP Units 1 and 2 Technical Specifications and
Offsite Dose Calculation Manual.
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1 Radiological monitoring programs for pre-application, construction/pre-operations and operations

Table 6.2-1 Radiological Monitoring Program (Pathways)1

Radiation Exposure 
Pathway Monitored Parameters Frequency of Analysis

Direct Gamma dose Quarterly

Airborne Radioiodine Weekly

Particulates: Gross beta radioactivity; gamma 
isotopic analysis

Weekly

Quarterly

Waterborne Surface water: Gamma isotopic analysis Monthly

Surface water: Tritium Quarterly

Drinking water: Radioiodine Biweekly or monthly, depending 
on calculated dose

Drinking water: Gross beta radioactivity and 
gamma isotopic analysis

Monthly

Drinking water: Tritium Quarterly

Sediment: gamma isotopic analysis Semiannually

Ingestion Milk: gamma isotopic analysis and radioiodine Biweekly

Fish: gamma isotopic analysis Semiannually

Grass or leafy vegetation: gamma isotopic 
analysis

Monthly
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Figure 6.2-1 Locations of REMP Sampling Stations within 5 miles of VEGP
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Figure 6.2-2 Locations of REMP Sampling Stations between 5 and 10 Miles of 
VEGP
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Figure 6.2-3 Locations of REMP Downstream Water Sampling Stations
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Section 6.2 References 
(SNC 2004) Southern Nuclear Company, Offsite Dose Calculation Manual for Vogtle Electric 
Generating Plant, Ver. 22, June 25.

(Westinghouse 2005) Westinghouse Electric Company, LLC, AP1000 Design Control 
Document, Revision 15, Pittsburgh, PA, November 11.
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6.3 Hydrological Monitoring

This section discusses the hydrological monitoring program that will be implemented to monitor
the effects of the new units at the VEGP site, including monitoring of flow rates, water levels,
sediment loads, and groundwater levels.

6.3.1 Existing Hydrological Monitoring

Hydrological monitoring at VEGP includes both surface water and groundwater.  Each program,
is discussed below.

Presently, SNC conducts hydrological monitoring of surface waters in accordance with NPDES
Permit No. GA0026786 (GDNR 2004), and Industrial Stormwater General Permit No.
GAR000000.  Surface water monitoring includes monitoring withdrawal from the site intake and
flow from permitted outfalls (Table 6.3-1).

Two monitoring programs measure drawdown and levels of groundwater at VEGP.  One program
is conducted to meet Georgia EPD requirements.  The other program, designed to monitor
piezometric levels across the site, is commonly referred to as the “NRC groundwater monitoring
program”.

In compliance with the Georgia EPD Groundwater Use Permit, SNC monitors monthly total, daily
maximum and monthly average groundwater use from the nine groundwater pumping wells on
site (Figure 6.3-1).  The data are reported to the Georgia EPD semiannually. SNC also monitors
static and pumping water levels of selected (primary) wells and submits results to the Georgia
EPD semiannually (Table 6.3-2).  Annually, SNC determines the specific conductivity and
temperature of the water from two selected primary wells and submits results to the EPD.  Figure
6.3-2 locates all the observation and pumping wells at VEGP.  For the “NRC program”,
measurements are performed quarterly in four water table aquifer wells in the area of the
powerblock backfill (Table 6.3-3 and Figure 6.3-2, LT series) and four other water table aquifer
wells are monitored semiannually (Table 6.3-3 and Figure 6.3-2, 802A, 805A, 806B, and 808).
See Section 2.3.1.2.3 for discussion of these wells.

Measurements of groundwater elevations in most wells are obtained by either a slope water level
indicator or a portable well sounder.  Water elevation is a reference elevation at ground level
minus the marked distance on the probe.  In one well, an air line is pressurized and the static
gauge pressure is recorded.  The pressure and the marked distance on the airline can be
converted to depth to groundwater.  The pumping water level elevations are also measured.
Drawdown is the difference between static and pumping water elevation.

6.3.2 Construction and Pre-Operational Monitoring

Sixteen groundwater observation wells were installed at the VEGP site in 2005 to establish
groundwater levels, flow paths, and gradients near the new units (Table 6.3-3 and Figure 6.3-2).
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These wells are monitored monthly for groundwater elevation.  In addition, the monitoring
programs for the existing units will continue.  These monitoring programs support the baseline
groundwater hydrological conditions for the new units.  Although no significant impacts to
groundwater aquifers are anticipated during construction, monitoring will provide a means of
detecting any unanticipated changes should they occur.

Prior to construction of the new units, SNC will prepare an Erosion, Sedimentation and Pollution
Control Plan in support of the Georgia General NPDES Construction Stormwater Discharge
Permit for Stand Alone Construction Projects process.  The Plan will provide for periodic visual
inspection of erosion and sediment control best management practices.  The Plan will also
describe a monitoring program that meets specific criteria outlined in the Construction
Stormwater Permit.  Stream buffer variances will be obtained as needed for encroachment on
state stream buffers.  U.S. Army Corps of Engineer permits will be obtained as needed for
impacts to rivers, wetlands and other water bodies affected by construction.  Any monitoring of
the Savannah River required in conjunction with permits associated with construction of the
barge facility or the water intake or discharge structures will be conducted in accordance with a
Water Quality Certification issued under Section 401 of the Clean Water Act.

6.3.3 Operational Monitoring

Operational monitoring programs for groundwater and surface water will be developed in
coordination with the State of Georgia and NRC and incorporated into new or amended
groundwater use, NPDES, and industrial stormwater discharge permits.  Because the permitted
site is already a nuclear power station, it is anticipated that the monitoring requirements of the
new/amended permits will be similar to the existing permits.

Prior to initiation of new unit operations, the existing Storm Water Pollution Prevention Plan will
be revised to include the new units, or a separate plan for the new units will be developed and
approved, as required by the Georgia General NPDES Permit for Industrial Stormwater
Discharges.
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mgd = million gallons per day

Table 6.3-1 Existing Surface Water Hydrological Monitoring Program
Monitoring Location Parameter (units) Frequency Sample Type

Outfall 001(Final Plant 
Discharge [combined plant 
waste streams from Units 1 
and 2])

Flow (mgd) Annually Flow study

002 (Unit 1 cooling tower 
blowdown) and 003 (Unit 2 
cooling tower blowdown

Flow (mgd) Annually Flow study

004 (Unit 1 waste water 
retention basin) and 005 (Unit 
2 waste water retention basin)

Flow (mgd) Annually Flow study

006 (Sewage treatment plant 
emergency overflow)

Flow (mgd) 1/discharge Estimate

007 (Liquid radwaste systems 
discharge Unit 1) and 008 
(Liquid radwaste system Unit 
2)

Flow (mgd) Annually Flow study

009 (Nuclear service cooling 
tower blowdown [Units 1 and 
2])

Flow (mgd) Annually Flow study
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1 EPD requires drawdown information from the two highest yielding wells, normally MU-1 and MU-2A, however MU-
2A has proved difficult to monitor.  EPD granted an exception and has accepted drawdown measurements from 
the Rec well

Table 6.3-2 Groundwater Pumping Wells

Well Number
Monitoring 
Program

Construction Depth 
(feet) Parameters Monitored

MU-1 Georgia 851 Static water elevation, pumping water 
elevation, gallons pumped

MU-2A1 Georgia 884 Static water elevation, pumping water 
elevation, gallons pumped

IW-4 Georgia 370 Gallons pumped

Sec Georgia 320 Gallons pumped

SW-5 Georgia 200 Gallons pumped

CW-3 Georgia 220 Gallons pumped

SB Georgia 340 Gallons pumped

Recreation 1 Georgia 265 Static water elevation, pumping water 
elevation, gallons pumped

TW-1 Georgia 860 Gallons pumped
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Table 6.3-3 Groundwater Hydrological Monitoring Program1

Well 
Number

Monitoring
Program

ESP 
Program

Construction Depth 
(feet) or Aquifer Parameters Monitored

LT-1B NRC2 √ 93 Well water elevation
well depth

LT-7A NRC √ 92 Well water elevation
well depth 

LT-12 NRC √ 89 Well water elevation
well depth

LT-13 NRC √ 91 Well water elevation
well depth

802A NRC √ 89 Well water elevation
well depth

805A NRC √ 125 Well water elevation
well depth

806B NRC √ 70 Well water elevation
well depth

808 NRC √ 75 Well water elevation
well depth

142 Not part of any existing 
monitoring program, but 
redeveloped for the ESP 

sampling program

√ Well water elevation

179 √ Well water elevation

803A √ Well water elevation

804 √ Well water elevation

809 √ Well water elevation

27 √ Well water elevation

29 √ Well water elevation

850A √ Well water elevation

851A √ Well water elevation

852 √ Well water elevation

853 √ Well water elevation

854 √ Well water elevation

855 √ Well water elevation

856 √ Well water elevation
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1 Wells are located on Figure 6.3-2.  SNC performs all monitoring and reports results to Georgia EPD or NRC.
2 This program, commonly referred to as the “NRC groundwater monitoring program”, measures water levels in 

certain wells in concert with the evaluation of settlement of onsite structures.

New Groundwater Observation Wells

OW-1001A √ 77 - 93 Well water elevation

OW-1002 √ 216 - 237 Well water elevation

OW-1003 √ 72 - 91 Well water elevation

OW-1004 √ 150 - 187 Well water elevation

OW-1005 √ 143 - 169 Well water elevation

OW-1006 √ 113 - 134 Well water elevation

OW-1007 √ 99 - 120 Well water elevation

OW-1008 √ 226 - 247 Well water elevation

OW-1009 √ 81 - 98 Well water elevation

OW-1010 √ 70 - 92 Well water elevation

OW-1011 √ 197 - 218 Well water elevation

OW-1012 √ 71 - 94 Well water elevation

OW-1013 √ 81 - 104 Well water elevation

OW-1014 √ 179 - 197 Well water elevation

OW-1015 √ 90 - 120 Well water elevation

Table 6.3-3 (cont.) Groundwater Hydrological Monitoring Program1

Well 
Number

Monitoring
Program

ESP 
Program

Construction Depth 
(feet) or Aquifer Parameters Monitored
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Figure 6.3-1 Groundwater pumping wells
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Figure 6.3-2 Locations of groundwater monitoring wells at VEGP
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(GDNR 2004) Georgia Department of Natural Resources, Authorization to Discharge under the 
National Pollutant Discharge Elimination System, Environmental Protection Division, Atlanta, GA, 
May 21.
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6.4 Meteorological Monitoring

6.4.1 Existing Onsite Meteorological Monitoring Program

SNC plans to use the existing VEGP meteorological monitoring program for the new units.  The
existing program is described in the VEGP UFSAR, Section 2.3 and various VEGP procedures.
The existing program is suited for the new units’ required onsite meteorological measurements
because the new units will be immediately adjacent to the existing units, making the location of
the existing meteorological monitoring towers appropriate for all units.

The current onsite VEGP meteorological measurements program conforms to the requirements
of 10 CFR 50.47 and the guidance criteria set forth in

Functional Criteria for Emergency Response Facilities, Final Report, 1981 (NUREG-0696) 

Clarification of TMI Plan Requirements, 1980 (NUREG-0737)

FEMA-REP-1, Criteria for Preparation and Evaluation of Radiological Emergency Response
Plans and Preparedness in Support of Nuclear Power Plants, Revision 1, Appendix 2, 1996,
(NUREG-0654) 

Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors, Revision 1, 1977
(RG 1.111)

Regulatory Guide 1.21, Measuring, Evaluating, and Reporting Radioactivity in Solid Waste
and Releases of Radioactive Materials in Liquid and Gaseous Effluents from Light-Water-
Cooled Nuclear Power Plants, Revision 1, 1974 (RG 1.21) 

Regulatory Guide 1.23, Meteorological Programs in Support of Nuclear Power Plants,
Proposed Revision 1, 1980 (RG 1.23), and 

American National Standards for Determining Meteorological Information at Nuclear Facilities,
1984 (ANSI/ANS 2.5).  

System accuracy conforms to ANSI/ANS 2.5.

The meteorological program has the following basic functions:

Collecting meteorological data

Generating real-time predictions of atmospheric effluent transport and diffusion

Providing the appropriate organizations access (by remote interrogation) to the atmospheric
measurements and predictions

Meteorological measurements are available from both a primary tower and a backup tower, as
required in 10 CFR 50, Appendix E.  The primary and backup towers are completely separate
systems located approximately 230 feet apart.  Data from the backup tower can be available
even when the primary tower is out of service. The backup system is designed to function when
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the primary system is out of service, providing assurance that basic meteorological information
will be available during and immediately following an accidental airborne radioactive release.

The primary and backup towers are located in a cleared area approximately 5,000 feet south-
southwest of Unit 2 (Figure 3.1-3).  They will be approximately 3,000 feet south of the new units’
cooling towers.  A relocation study was performed using NRC-specified meteorology.  Relocation
of the meteorological towers will not be required.  The study confirmed that the proposed location
of the new cooling towers does not significantly impact air flow to the existing meteorological
tower location.

The primary meteorological tower is a 196.9-ft (60-m) tower with permanent sensors located at
the 32.8-ft (10-m) level and the 196.9-ft (60-m) level.  Wind speed, wind direction, and
temperature are measured at the 196.9-ft elevation.  Wind direction fluctuation is calculated as
the standard deviation of the wind direction.  Wind speed, wind direction, and ambient
temperature, and dew point temperature are measured at the 32.8-ft elevation.  The differential
temperature is calculated as the difference between the 10-m temperature and 60-m
temperature.  Precipitation is monitored at ground level.

The backup meteorological tower is a 147.6-ft (45-m) tower in the same clearing as the primary
tower.  Sensors at the 32.8-ft (10-m) elevation monitor wind speed, wind direction, and ambient
temperature.  The signal path, instrument shelter and data recording are the same as those at
the primary tower described below.  All data from the backup tower is collected, stored and
routed by the Meteorological Data Collection Center (MDCC).

Data collection includes strip chart recorders (digital strip chart recorders which temporarily store
short term data).  The signals from the primary and backup meteorological instruments are
processed by equipment in the primary meteorological tower shelter, located near the base of the
towers.  Five-second sample data are then transferred to the interprocess communication
system (IPC) via the local area network.  These data are stored on the IPC and transferred via
the local area network to a PC currently located in the service building.  Software provided by
ABS Consulting/Southern Company Engineering calculates 15-minute and hourly averages of
each parameter and stores this data in a format that can be used for RG 1.21 reporting.  Data are
transmitted to the IPC via the local area network where it is available for access by control room
personnel, Technical Support Center (TSC) personnel, and Emergency Operations Facility
personnel through the Unit 1 plant computer.  The system also provides for telephone
communication to the meteorological shelter and for MDCC trouble alarms.  The data collection
center in the meteorological shelter has an Uninterruptible Power Supply that prevents the loss of
meteorological data in the event of the loss of off-site power.

Because of the proximity of the new units to the existing units, meteorological parameters
collected at the onsite primary and backup towers will be representative of the dispersion
conditions at the new units.
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6.4.1.1 Location, Elevation, and Exposure of Instruments

The nearest elevated structures are more than 450 feet from the towers.  Trees surrounding the
tower clearing have been topped to heights that prevent channeling and unprecedented
aerodynamic effects.  The area within 450 feet of both towers is inspected weekly to ensure that
no trees or other obstructions have been introduced into this area.  Ground cover at the towers is
mown grass.  Weekly checks ensure that guy wires are stable, anemometers are turning (or no
wind), wind vanes are responsive and aligned, and aspirators are operational.  The met towers
are inspected annually by a consultant to verify vertical alignment and guy wire tension.  

The proposed 600-ft tall natural draft cooling towers for VEGP Units 3 and 4 will be approximately
3,000 feet north of the meteorological towers.  Industry guidance suggests that meteorological
equipment and potential obstructions should be separated by a distance 10 times the obstruction
height (from ANSI/ANS 3.11).  However, there is precedent at nuclear facilities for the separation
to be less than the recommended distance.  SNC performed an evaluation to ascertain that Units
3 and 4 cooling towers would have no effect on wind velocities at the meteorological tower in its
current location.  Statistical analysis of the results showed that there was no significant
difference, on the average, in the measured wind velocities at the meteorological tower location
with and without the new structures.  The addition of the additional proposed structures should
have no measurable impact on the data measured at the meteorological tower.

SNC uses Climatronics Corporation meteorological systems for the instrumentation and
Yokagawa data recorders to record the data at the instrumentation shelter.  The equipment is
powered by dual Hewlett Packard power supplies.  The MDCC, located in the primary tower
shelter, houses the strip charts and computer system which store data.  Table 6.4-1 provides
instrument descriptions.  Instrument accuracies for all systems are in conformance with ANSI/
ANS 2.5.

Wind speed and wind direction are measured at 60 m and 10 m on the main tower and 10 m on
the backup tower.

Ambient temperature is collected at 10 m on both the main and backup towers and delta
temperature between 10 – 60 m on the main tower.

Dew point temperature data are recorded from 10 m on the primary tower.

Precipitation is collected at 2 meters in the rain gauge located near the primary tower shelter.
Daily rainfall readings are obtained on Monday through Friday from a plastic rainfall cup used
only as a comparison for the system rainfall gauges.  The system gauge is a tipping bucket style
with each tip of the bucket representing 0.01 inches of precipitation.

6.4.2 Instrument Calibration and Maintenance

The meteorological monitoring system is calibrated at least semi-annually at both the primary
and backup towers.  Inspection, service, and maintenance are performed according to the
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instrument manuals, to maintain at least 90 percent data recovery in accordance with the
guidance of RG 1.23.  Each parameter is tested at the sensor, processor, and at the computer for
end-to-end results that are compared with expected values.  Site-based instrument technicians
have the requisite expertise to service and, in the event of a system failure, to repair the
monitoring equipment.

6.4.3 Data Recording Systems

Per the guidance of NUREG-0654, Appendix 2, all meteorological data systems should have the
capability of being remotely interrogated.  The meteorological data collected onsite are
transmitted on a real-time basis to the Unit 1 control room, the TSC and the Emergency
Operations Facility.  This satisfies the guidance provided in NUREG-0654.

Digital strip chart recorders are located at the primary meteorological shelter.  Data are stored for
a short duration and displayed on these strip chart recorders.  Data are transmitted every 5
seconds to a PC running ABS Consulting/Southern Company Engineering software which
calculates 15-minute and hourly-averages of data.  The data on the PC is used for RG 1.21
reporting.  These 5-second data are converted to 15-minute and 1-hour averages.  Data from the
IPC are also displayed in the Control Room.

6.4.4 Meteorological Data Analysis Procedure

Meteorological data control and monitoring is performed as required in VEGP procedures.  SNC
personnel responsible for meteorological data check the hourly averages of wind, temperature,
and humidity data.  The basic reduced data are compiled monthly, seasonally and annually.

SNC personnel check rainfall daily, and weekly checks the towers and instruments on the towers
to ensure they are secure and working properly (anemometers turning, etc.).  Verification that the
data sensors are operating, and reviews of the data charts for anomalies are performed weekly.
Both primary and backup instruments are ensured to be operating correctly by running screening
software (MIDAS software from ABS Consulting) that compares readings from each type of
sensor (wind speed, direction, and temperature).  Personnel also clean the rain gauge and
checks for obstructions within 1,450 feet of the towers.

6.4.5 Pre-operational and Operational Monitoring

The current VEGP meteorological monitoring program will serve as the preoperational monitoring
program for the new units.  The existing meteorological data comprise a database that
adequately establishes a baseline for operation of the new units.  This database satisfies the
guidance specified in RG 1.111, Section C.4, for providing representative meteorological data for
evaluating environmental impacts.

Because the existing onsite meteorological monitoring program is conducted in accordance with
the guidance criteria and the system accuracy specified in ANSI/ANS 2.5, the current system will
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serve as the operational monitoring program for any new units at the VEGP site.  Additional data
links to the new facilities will be required for the new units.
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Source:  adapted from Units 1 and 2 Final Safety Analysis Report,  Table 2.3.2-2

Table 6.4-1 VEGP Onsite Meteorological Instruments

Parameter Range
System 

Accuracy
Starting 

Threshold
Distance 
Constant

Damping 
Ratio

Elevation 
(m)

45-m Tower Instruments
Windspeed 0-100 mph

(0-56 mps)
±0.5 mph
(±0.22 mps)

1.0 mph
(0.45 mps)

- - 10

Wind direction 0°-540° ±5° 1.0 mph
(0.45 mps)

6.56 ft
2 m

0.4-0.6 with deflection of 
15° and delay distance of 
2 m

10

Ambient temperature -10°F to 120°F
(-23° to 49°C)

±0.9°F
(±0.5°C)

- - - 10

Sigma theta 0°-100° - - - See wind direction 10
60-m Tower Instruments

Windspeed 0-100 mph
(0-56 mps)

±0.5 mph
(±0.22 mps)

1.0 mph
(0.45 mps)

- - 10
60

Wind direction 0°-540° ±5° 1.0 mph
(0.45 mps)

6.56 ft
2 m

0.4-0.6 with deflection of 
15° and delay distance of 
2 m

10
60

Ambient temperature -10°F to 120°F
(-23° to 49°C)

±0.9°F
(±0.5°C)

- - - 10

Differential temperature -5°F to 10°F
(-20°C to -12°C)

±0.27°F
(±0.15°C)
per 50-m height

- - - 10-60

Dewpoint -10°F to 120°F
(-23° to 49°C)

±2.7°F
(±1.5°C)

- - - 10

Precipitation 0-1.00 inch ±10% of the total 
accumulated catch

Resolution of 0.01 in. 
(0.25 mm)

- - Tower base

Sigma theta 0°-100° - - - See wind direction 10
60
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6.5 Ecological Monitoring

This section demonstrates that ecological monitoring is not warranted for construction or
operation of the new units.

6.5.1 Existing Ecological Monitoring

6.5.1.1 Terrestrial Resources

As described in Section 2.4.1, much of the VEGP site consists of existing generation and
maintenance facilities, parking lots, roads, cleared areas, and mowed grass.  These areas are
devoid of rare plants, and are not desirable wildlife habitat.  Wildlife and plant species found in
the less disturbed forested portions of the VEGP site are those typically found in forests of
eastern Georgia.  Electric transmission corridors that originate at VEGP pass through forested
and agricultural lands typical of eastern Georgia.  No areas designated by the U.S. Fish and
Wildlife Service (USFWS) as “critical habitat”  are located near the VEGP site or adjacent to
associated transmission corridors.

Georgia Power Company (GPC) has established maintenance procedures for transmission
corridors.  The transmission corridors are managed to prevent woody growth from encroaching
on the transmission lines and potentially causing disruption in service or becoming a general
safety hazard.  Right-of-way clearing on most transmission corridors is conducted on a three
year maintenance cycle.  As part of the maintenance cycle, transmission lines and corridors are
inspected and monitored for clearance.  Corridor vegetation management involves light
equipment (e.g., saws, mowers), herbicides, and hand tools.  Mowing is the primary method for
maintaining the corridors.  Hand cutting and/or herbicides are used in areas where mowing is
impractical or undesirable.  EPA-registered and state-approved herbicides are handled and
applied by specialty contractors in accordance with manufacturer specifications and guidance
from jurisdictional regulatory agencies.  (See Section 5.6.1 for additional detail).

As reported in Section 2.4.1 no protected species, important species (NUREG-1555), critical
habitats or important habitats (NUREG-1555) are found within the footprint of the proposed new
units.  No state resource protection agency requires formal monitoring programs at the VEGP
site or along the transmission corridors.

SNC has placed bluebird and wood duck nest boxes in suitable habitats at the VEGP site; these
are used as nesting cavities by bluebirds and wood ducks and maintained by SNC personnel.

6.5.1.2 Aquatic Resources

The current VEGP NPDES permit does not require monitoring of aquatic ecological resources.

No protected fish species spawn in the vicinity of VEGP and no protected species, including
mussels, occur in the vicinity of VEGP.
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GPC Environmental Affairs stays abreast of aquatic resource issues related to Savannah River
resources.  GPC Environmental Affairs personnel track the status of species of interest, including
state and federally protected species, regularly interface with State and Federal resource
agencies, participate in recovery groups, and are members of various species-specific
organizations.

6.5.2 Construction, Pre-Operational, and Operational Monitoring

6.5.2.1 Terrestrial Resources

The proposed project foot-print is on a previously disturbed industrial site, consisting largely of
planted pines and early successional species of undergrowth.  Therefore, construction will not
reduce the local or regional diversity of plants or plant communities.  Because the potentially
impacted forested habitat is of poor quality, and represents a small portion of the available
undeveloped land in the region of the VEGP site, the displacement and construction-related
mortality of wildlife will be small relative to wildlife populations in the region.

Construction of a new barge slip and cooling water intake and discharge structures will require
permits under the Georgia General NPDES Permit for Construction Stormwater Discharge for
Stand Alone Construction Projects and from the U.S. Army Corps of Engineers.   Encroachment
on any stream buffers will require stream buffer variances from Georgia Environmental
Protection Division (EPD).

Because no protected species, important species (NUREG-1555), critical habitats or important
habitats (NUREG-1555) are found within the footprint of the proposed new units and because the
vegetation community on the proposed new units’ footprint do not provide good wildlife habitat,
monitoring of terrestrial plant and animal resources at VEGP during plant construction, or during
pre-operational, or operational periods is not warranted, and is not proposed.  Similarly, plant and
animal resources along existing transmission corridors will not be impacted by construction or
operation of the new units, and therefore, monitoring is not warranted.  Corridor clearing and line
construction for the new transmission line will be accomplished in accordance with applicable
regulations and GPC implementing procedures that are designed to protect important habitats
and species along transmission lines.  As discussed in Section 2.4.1, the transmission corridors
are managed to prevent woody growth from reaching the transmission lines, and transmission
line corridors are maintained in accordance with established procedures.  The removal of woody
species can provide outstanding grassland and marsh habitat for many rare plant species
dependent on open conditions.  Monitoring of terrestrial resources is not warranted nor planned
for any new transmission corridors.

6.5.2.2 Aquatic Resources 

The construction activities that could adversely affect aquatic organisms include  construction of
a new barge slip, a new cooling water intake structure, and a new discharge structure.  These
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activities will disturb sediments (dredging, pile driving) and soils (shoreline construction) at the
construction site.  Prior to construction in or adjacent to the Savannah River, SNC will use best
management practices, such as installation of coffer dams, to limit the distribution downstream of
sediments and debris.  The dredging and construction activities will require permits from the U.S.
Army Corps of Engineers (see Table 1.3-2).  Based on the fact that any ground- or river-
disturbing activities will be of relatively short duration, permitted and overseen by state and
federal regulators, guided by an approved Storm Water Pollution Prevention Plan, and that any
small spills will be mitigated according to the existing VEGP Spill Prevention, Control, and
Countermeasures Plan, and that there are no sensitive habitats or species of interest at the
proposed location, SNC concludes that impacts to aquatic communities from construction will be
small, localized and temporary, and will not warrant formal monitoring.  Because the operation of
the new intake and discharge structures will have small impacts on the water quantity or water
quality, no aquatic monitoring will be required.

The new transmission line could cross intermittent and perennial streams in the upper Coastal
Plain and lower Piedmont of Georgia.  Construction of transmission lines will require permits
under the Georgia General NPDES Permit for Construction Stormwater Discharge for Stand
Alone Construction Projects and perhaps from the U.S. Army Corps of Engineers.
Encroachment on any stream buffers will require stream buffer variances from Georgia EPD.  As
discussed in Section 4.3, Best Management Practices will be employed to minimize impacts of
transmission line construction on aquatic life.
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6.6 Chemical Monitoring

The following section describes the chemical monitoring program for surface water and
groundwater quality, which includes the following topics:

Pre-application monitoring that supports the water quality and baseline environmental water
quality descriptions in Chapter 2 and Chapter 3,

Construction/pre-operational monitoring that will evaluate potential impacts from site
preparation and new unit construction and that will establish a baseline for identifying and
assessing environmental impacts from operation of the new units, and

Operational monitoring that will identify impacts from operation of the new units.

6.6.1 Pre-Application Monitoring

The objective of the pre-application monitoring program is to provide information that supports
the assessment of potential impacts that could result from the construction and operation of the
new units.  The pre-application monitoring program is composed of the ongoing NPDES permit-
mandated surface water monitoring programs, groundwater withdrawal permit monitoring
programs, and the historic VEGP database comprised of this water quality data.

6.6.1.1 Chemical Surface Water Monitoring

Table 6.6-1 lists the surface water quality parameters currently monitored for the NPDES permit. 

6.6.1.2 Chemical Groundwater Monitoring

There are two groundwater programs that require chemical monitoring.  The onsite landfills,
permitted by EPD, monitor for methane and certain chemicals as required.  The potable water
systems utilize groundwater and meet the criteria for a public water system, which are subject to
state and federal safe drinking water rules.

The VEGP site has two active onsite landfills permitted by EPD.  The groundwater monitoring
well network consists of four wells (well numbers GWA-2, GWC-3, GWB-4, and GWC-11) located
along the north, east, and south as close as practical to Landfill #2 and nine wells (well numbers
GWC-5, GWB-6, GWA-7, GWA-13, GWC-14, GWA-15, GWB-16, GWA-17, and GWC-18)
located along the perimeter of Landfill #3.

Landfill #2, Permit No. 017-006D(L)(I), is located approximately 0.5 miles north of the switchyard.
It has one active cell remaining and is used exclusively for asbestos disposal.  Landfill #2 is
subject only to semi-annual monitoring of (Georgia EPD Rule 391-3-4) Appendix I parameters
because none of the contaminants have been detected in quantities statistically significant above
background.

Landfill #3, Permit No. 017-007D(L)(I), is located approximately 3,000 feet west of the existing
switchyard and has been used for private industry waste and inert debris disposal.  Sampling
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frequency for the last three years of record (2003-2005) was semi-annually.  Two metals, barium
and copper, and nine organics (1,1-dichloroethane, chlorobenzene, 1,4-dicholorbenzene,
methylene chloride, cis 1,2-dichloroethene, trichlorofluoromethane, 1,1-dichloroethene, xylenes
[total], and vinyl chloride) have been detected occasionally in concentrations statistically
significantly higher than background.  A groundwater contamination assessment was conducted
for Landfill #3 in 2005.  It concluded that these contaminants did not pose a significant hazard to
groundwater.  However, Landfill #3 is subject to monitoring of all Appendix II parameters annually
due to the concentrations of detected Appendix I constituents.  Mercury is the only Appendix II
constituent detected, at concentrations just above its minimum detectable concentration.  As
such, mercury is sampled semi-annually, with the Appendix I sampling.

All other landfills on the site have been closed and do not require post-closure monitoring.

VEGP withdraws groundwater for, among other uses, potable water. Georgia EPD regulates
public drinking water systems.  VEGP maintains three public water systems.  The main plant
drinking water system, a non-transient non-community public water system, is supplied by
makeup wells MU-1 and MU-2A located near the power block.  The Training Center, or Simulator
Building, is also a non-transient non-community public water system and is supplied by makeup
well SB.  The Recreation Center is considered a transient non-community system and is supplied
by makeup well Rec.  Finished water samples are obtained from numerous points (taps) in the
distribution systems.  The samples are analyzed for the parameters identified in Table 6.6-2.
Monitoring occurs on a daily, weekly, monthly or annual schedule, depending on the parameter.
SNC collects the water samples and ships them to the Georgia Department of Natural Resources
Water Laboratory for analysis.  VEGP has detailed sampling procedures in place.

6.6.2 Construction and Pre-Operational Monitoring

The required surface water quality monitoring program and groundwater monitoring programs for
the existing units will continue.  These ongoing monitoring programs provide the data necessary
to assess potential changes in groundwater and surface water quality associated with
construction of the new units and historic monitoring results provide a baseline for the
identification and measurement of water quality impacts from operation of the new units.

6.6.3 Operational Monitoring

An operational monitoring program will be implemented to identify any changes in water quality
that may result from the operation of the new units and to assess the effectiveness of the related
effluent treatment systems.  The specific elements of the operational monitoring program will be
developed in consultation with the state of Georgia during the process to revise the existing
NPDES and groundwater withdrawal permits.
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Given that the new units will represent an expansion of the existing nuclear power generation
facilities, it is likely that any new monitoring will be similar to that described in the current state-
regulated program.
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Source:  GDNR 2004

Table 6.6-1 Surface Water Quality Monitoring Program

Monitoring Location Constituent (units) Frequency
Sample 

Type

001 (Final Plant Discharge [combined 
waste streams from Units 1 and2])

Hydrazine (not specified) When requested by 
EPD

Grab

pH 2/month Grab

002 (Unit 1 cooling tower blowdown) 
and 003 (Unit 2 cooling tower 
blowdown, 002A (Unit 1 Emergency 
Overflows to storm drains), and 003A 
(Unit 2 Emergency Overflows to storm 
drains)

Free available chlorine (mg/L) 1/week Grab

Total residual chlorine (mg/L) 1/week Grab

Time of total residual chlorine 
discharge

1/week

Total chromium (mg/L) 1/quarter (or 1/year if 
Chromium is not in 

maintenance 
chemicals)

Grab

Total zinc (mg/L) 1/quarter Grab

004 (Unit 1 waste water retention basin) 
and 005 (Unit 2 waste water retention 
basin)

Total suspended solids (mg/L) 2/month Grab

Oil and grease (mg/L) 2/month Grab

006 (Sewage treatment plant 
emergency overflow)

BOD-5 day (mg/L) 1/discharge Grab

pH 1/discharge Grab

007 (Liquid radwaste systems 
discharge unit 1) and 008 (Liquid 
radwaste system unit 2

Total suspended solids (mg/L) 1/quarter Grab

Oil and grease (mg/L) 1/quarter Grab

009 (Nuclear service cooling tower 
blowdown [Units 1 and 2])

Free available chlorine (mg/L) 1/discharge Grab
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a Daily when operating
IOC = inorganic contaminants
VOC = volatile organic compounds
SOC = synthetic organic contaminant
TTHM/HAA5 = total trihalomethanes/haloacetic acids

Table 6.6-2 Drinking Water Wells Monitoring Program

pH
Residual 
Chlorine Ortho P Alkalinity

Lead/
Copper IOC VOC SOC Coliform

Nitrate/
Nitrite

TTHM/
HAA5

Make Up Wells
PG0330017

daily Daily 2 X week 2 X week 1 X 3 yrs 1 X 3 yrs 1 X 3 yrs 1 X 3 yrs quarterly annual annual

Training Center
PG0330035

dailya daily a 2 X week 2 X week 1 X 3 yrs 1 X 3 yrs 1 X 3 yrs 1 X 3 yrs quarterly annual annual

Recreation Center
NG0330036

daily a daily a NA NA NA NA NA NA quarterly annual NA
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(GDNR 2004) Georgia Department of Natural Resources, Authorization to Discharge under the 
National Pollutant Discharge Elimination System, Environmental Protection Division, Atlanta, GA, 
May 21.
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6.7 Summary of Monitoring Programs

This section summarizes all of the environmental monitoring programs described in Chapter 6.
The summary is divided into three sections:

Pre-application monitoring

Construction and Pre-Operational monitoring

Operational monitoring

6.7.1 Pre-Application Monitoring

Pre-application monitoring requirements for the new units will be fulfilled by the ongoing
radiological, chemical, hydrological, and meteorological monitoring programs for the existing
units.  In addition to pre-existing hydrological monitoring, additional observation wells were
installed as discussed in Section 6.3.2 in and around the proposed project footprint in order to
better characterize the site hydrologically.  Information collected historically and on-going will
form a basis from which to assess the impacts of the new units.  Because thermal inputs to the
Savannah River and impacts to terrestrial and aquatic resources from effluents and emissions
will be small and localized, no thermal or ecological pre-application monitoring will be required.

6.7.2 Construction and Pre-Operational Monitoring

The current radiological, hydrological, meteorological and chemical monitoring programs for the
existing units will be continued through the construction and pre-operational phases of the new
units.  Tables 6.2-1, 6.3-1, 6.3-2, 6.3-3, 6.4-1, 6.6-1 and 6.6-2 describe these programs.

6.7.3 Operational Monitoring

While specific operational monitoring requirements and programs for the new units have not yet
been established, they will be similar to and tiered from or added to those monitoring programs
described in the previous sections which currently monitor the impacts of Units 1 and 2 on the
surrounding environment.

The existing and future operational monitoring programs could be modified as a result of future
consultations with state regulatory agencies.  The need for modifications to established
monitoring locations, parameters, collection techniques, or analytical procedures to name a few,
will be assessed prior to and during the course of operation, as is done now for the existing units.
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