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Introduction

The South Carolina Department of Health and Environmental Control’s (SCDHEC)
Environmental Surveillance and Oversight Program (ESOP) supports and complements
SCDHEC's comprehensive regulatory program at the Savannah River Site (SRS) by focusing on
those activities not supported or covered through our normal regulatory framework. The primary
function of the ESOP is to evaluate the effectiveness of SRS monitoring activities. To
accomplish this function, the ESOP conducts non regulatory monitoring activities on and around
the SRS, conducts evaluations of the SRS monitoring program and provides an independent
source of information to the public pertaining to levels of contaminants in the environment from
historical and current SRS operations.

This report includes a description of the ESOP's multi-media monitoring network and activities
along with a summary of the findings of the ESOP from the 2009 calendar year monitoring
period.
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Random Sampling Location Information 2004-2009

Random Quadrant Locations for Environmental Perimeter Samples Collected from 2004 - 2009

DOE-SR Environmental Perimeter Quadrant (Quad) Limits

Random Quadrants Within SRS Perimeter or "E" Quadrants Geological
Quad 7.5' Quad Name Latitude by Lat and Longitude by Long Region
E1X&B2X Furman (50mi.) 3237.5 by 3245 and -8107.5 by -8115 LCP
E2 Barnwell 3307.5 by 3315 and -8115 by -8122.5 UCP
E3X New Ellenton, SE (SRSX) 3315 by 3322.5 and -8130 by -8137.5 UCP
E4 Aiken 3330 by 3337.5 and -8137.5 by -8145 UCP
E5 Ehrhardt 3300 by 3307.5 and -8100 by -8107.5 LCP
E6 Foxtown 3337.5 by 3345 and -8130 by -8137.5 UCP
E7X&B24X Emory (50mi.) 3352.5 by 3400 and -8137.5 by -8145 PM
E8 HarleysMillPond 3330 by 3337.5 and -8107.5 by -8115 UCP
E9 Monetta 3345 by 3352.5 and -8130 by -8137.5 UCP
E10 Norway West 3322.5 by 3330 and -8107.5 by -8115 UCP
E11l North 3330 by 3337.5 and -8100 by -8107.5 UCP
E12 Colliers 3337.5 by 3345 and -8200 by -8207.5 PM
E13 Norway East 3325.5 by 3330 and -8100 by -8107.5 UCP
E14X Jackson (NRX/SRS) 3315 by 3322.5 and -8145 by -8152.5 UCP
E15X Evans (GAX) 3330 by 3337.5 and -8207.5 by -8215 PM
E16 Denmark 3315 by 3322.5 and -8107.5 by -8115 UCP
E17X&B25X Orangeburg S. (50mi.) 3322.5 by 3330 and -8045 by -8052.5 UCP
E18 Midway 3315 by 3322.5 and -8052.5 by -8100 LCP
E19X Mechanics Hill (GAX) 3315 by 3322.5 and -8152.5 by -8200 UCP
E20 Kitchens Mill 3330 by 3337.5 and -8122.5 by -8130 UCP
E21 Clear Pond 3307.5 by 3315and -8100 by -8107.5 LCP
E22X&B26X Grays (50mi.) 3237.5 by 3245 and -8100 by -8107.5 LCP
E23X Kildaire(GAX) 3230 by 3237.5 and -8122.5 by -8130 LCP
E24X Long Branch(SRS) 3315 by 3322.5 and -8122.5 by -8130 UCP
E25X&B53X Clarks Hill(GAX) 3337.5 by 3345 and -8207.5 by -8215 PM
E26X&B27X Parksville (50mi.) 3345 by 3352.5 and -8207.5 by -8215 PM
E27 Roper's Crossroads 3337.5 by 3345 and -8152.5 by -8200 PM
E28 Salley 3330 by 3337.5 and -8115 by -8122.5 UCP
E29 Allendale 3300 by 3307.5 and -8115 by -8122.5 LCP
E30 Graniteville 3330 by 3337.5 and -8145 by -8152.5 UCP
E31 Oakwood 3330 by 3337.5 and -8130 by -8137.5 UCP
E32X Martinez(GAX) 3330 by 3337.5 and -8200 by -8207.5 PM
E33X Snellings (SRS) 3307.5 by 3315 and -8122.5 by -8130 UCP
E34X&B41X Gilbert (50mi.) 3352.5 by 3400 and -8122.5 by -8130 PM
E35 Steedman 3345 by 3352.5 and -8122.5 by -8130 UCP
E36 Springfield 3322.5 by 3330 and -8115 by -8122.5 UCP
E37 Sycamore 3300 by 3307.5 and -8107.5 by -8115 LCP
E38X Brier Creek Island(GAX) 3245 by 3252.5.5 and -8122.5 hy -8130 LCP
E39X Bull Pond(GAX) 3252.5 by 3300 and -8122.5 by -8130 LCP
E40 Blackville 3315 by 3322.5 and -8115 by -8122.5 UCP
E41 Windsor 3322.5 by 3330 and -8130 by -8137.5 UCP
E42X&B32X Saluda South (50mi.) 3352.5 by 3400 and -8145 by -8152.5 PM
E43 Olar 3307.5 by 3315 and -8107.5 by -8115 LCP
TOC




Random Sampling Location Information 2004-2009

Random Quadrant Locations for Environmental Perimeter Samples Collected from 2004 - 2009

DOE-SR Environmental Perimeter Quadrant (Quad) Limits

Random Quadrants Within SRS Perimeter or "E" Quadrants Geological
Quad 7.5' Quad Name Latitude by Lat and Longitude by Long Region
E44 Girard NE 3307.5 by 3315 and -8130 by -8137.5 UCP
E45 Gifford 3245 by 3252.5 and -8107.5 by -8115 LCP
E46 Cordova 3322.5 by 3330 and -8052.5 by -8100 UCP
E47X&B71 Barr Lake 3352.5 by 3400 and -8115 by -8122.5 UCP
E48X&B72X Orangeburg N.(50mi.) 3330 by 3337.5 and -8045 by -8052.5 UCP
E49X Millett (GAX)(NRX) 3300 by 3307.5 and -8030 by -8037.5 UCP
E50X&B75X Batesburg(50mi.) 3352.5 by 3400 and -8130 by -8137.5 PM
E51 Crocketville 3252.5 by 3300 and -8100 by -8107.5 LCP
E52X Girard NW(GAX) 3307.5 by 3315 and -8137.5 and -8145 UCP
E53 New Ellenton 3322.5 by 3330 and -8137.5 by -8145 UCP
E54X&B80X Wolfton(50mi.) 3330 by 3337.5 and -8052.5 by -8100 UCP
E55 Bamburg 3315 by 3322.5 and -8100 by -8107.5 UCP
E56X&B85X Branchville North(50mi.) 3315 by 3322.5 and -8045 by -8052.5 LCP
E57 North Augusta 3330 by 3337.5 and -8152.5 by -8200 UCP
E58 Tony Hill Bay 3307.5 by 3315 and -8052.5 by -8100 LCP
E59 Williston 3322.5 by 3330 and -8122.5 by -8130 UCcP
E60X Shell Bluff Landing(GAX) 3307.5 by 3315 and -8145 by -8152.5 UCP
E61 Shirley 3237.5 by 3245 and -8115 by -8122.5 LCP
E62 New Ellenton SW 3315 by 3322.5 and -8137.5 by -8145 UCP
E63X&B86X Owdoms(50mi.) 3352.5 by 3400 and -8152.5 by -8200 PM
E64 Martin 3300 by 3307.5 and -8122.5 by -8130 LCP
E65 Ridge Spring 3345 by 3352.5 and -8137.5 by -8145 UCP
E66X Blue Springs Landing(GAX) |3237.5 by 3245 and -8122.5 by -8130 LCP
E67X&B87X Pelion East(50mi.) 3345 by 3352.5 and -8107.5 by -8115 UCP
E68X Burtons Ferry Landing(GAX) [3252.5 by 3300 and -8130 by -8137.5 LCP
E69 Pond Branch 3337.5 by 3345 and -8107.5 by -8115 UCP
E70 Hollow Creek 3322.5 by 3330 and -8145 by -8152.5 UCP
E71 Barton 3252.5 by 3300 and -8115 by -8122.5 LCP
E72 Aiken NW 3337.5 by 3345 and -8137.5 by -8145 UCP
E73X&B88X Williams(50mi.) 3300 by 3307.5 and -8045 by -8052.5 LCP
E74 Fairfax 3252.5 by 3300 and -8107.5 by -9115 LCP
E75X&B89X Hampton(50mi.) 3245 by 3252.5 and -8100 by -8107.5 LCP
E76 Lodge 3300 by 3307.5 and -8052.5 by -8100 LCP
E77 Solomons Crossroads 3245 by 3252.5 and -8115 by -8122.5 LCP
E78X Augusta East(GAX) 3322.5 by 3330 and -8152.5 by -8200 UCP
E79X&B90X Brighton (50mi.) 3230 by 3237.5 and -8115 by -8122.5 LCP
E80X&B91X Swansea(50mi.) 3337.5 by 3345 and -8100 by -8107.5 UCP
E81X&B92X Cummings (50mi.) 3245 by 3252.5 and -8052.5 by -8100 LCP
E82X&B93X Islandton (50mi.) 3252.5 by 3300 and -8052.5 by -8100 LCP
E83X&B94X Branchville South (50mi.) 3307.5 by 3315 and -8045 by -8052.5 LCP
E84 Pelion West 3345 by 3352.5 and -8115 by -8122.5 UCP
E85 Johnston 3345 by 3352.5 and -8145 by -8152.5 PM
E86 Wagener 3337.5 by 3345 and -8115 by -8122.5 UCP
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Random Quadrant Locations for SC Background Samples Collected from 2004 - 2009

South Carolina Background Random Quadrant (Quad) Limits

Random Quadrants Outside the 50-mile SRS Perimeter or "B" Quadrants. Geological
Quad 7.5' Quad Name Latitude by Lat and Longitude by Long Region
B1X Cashiers (NCX) 3500 by 3507.5 and -8300 by -8307.5 BR
B2X&E1X Furman (50mi.) 3237.5 by 3245 and -8107.5 by -8115 LCP
B3 Felderville 3322.5 by 3330 and -8030 by -8037.5 LCP
B4 James |s. 3237.5 by 3245 and -7952.5 by -8000 PM
B5 Carlisle 3430 by 3437.5 and -8122.5 by -8130 LCP
B6 Antreville 3415 by 3422.5 and -8230 by -8237.5 PM
B7X Saluda (NCX) 3507.5 by 3515 and -8215 by -8222.5 BR
B8 Bingham 3422.5 by 3430 and -7930 by -7937.5 UCP
B9 Alvin 3315 by 3322.5 and -7945 by -7952.5 LCP
B10 Jamestown 3315 by 3322.5 and -7937.5 by -7945 LCP
B11 North Is. 3315 by 3322.5 and -7907.5 by -7915 LCP
B12 Summerton 3330 by 3337.5 and -8015 by -8022.5 LCP
B13 Sharon 3452.5 by 3500 and -8115 by -8122.5 PM
B14X Lake Murray E (NRX) 3400 by 3407.5 and -8115 by -8122.5 PM
B15 Spring Is. 3215 by 3222.5 and -8045 by -8052.5 LCP
B16X Westminster (NRX) 3437.5 by 3445 and -8300 by -8307.5 PM
B17X Hartwell Dam (GAX) 3415 by 3422.5 and -8245 by -8252.5 PM
B18X Hartsville South (NRX) 3415 by 3422.5 and -8000 by -8007.5 UCP
B19 Salters 3330 by 3337.5 and -7945 by -7952.5 LCP
B20X Pineland(GAX) 3230 by 3237.5 and -8107.5 by -8115 LCP
B21 Mayesville 3352.5 by 3400 and -8007.5 by -8015 LCP
B22 Carlisle SE 3430 by 3437.5 and -8115 by -8122.5 PM
B23 Outland 3337.5 by 3345 and -7915 by -7922.5 LCP
B24X&ETX Emory (50mi.) 3352.5 by 3400 and -8137.5 by -8145 PM
B25X&E17X Orangeburg S. (50mi.) 3322.5 by 3330 and -8045 by -8052.5 LCP
B26X&E22X Grays (50mi.) 3237.5 by 3245 and -8100 by -8107.5 LCP
B27X&E26X Parksville (50mi.) 3345 by 3352.5 and -8207.5 by -8215 PM
B28 Lake City West 3345 by 3352.5 and -7945 by -7952.5 LCP
B29 Neyles 3245 by 3252.5 and -8030 by -8037.5 LCP
B30 Oak Grove 3415 by 3422.5 and -7930 by -7937.5 LCP
B31X Hardeeville(GAX) 3215 by 3222.5 and -8100 by -8107.5 LCP
B32X&E42X Saluda South (50mi.) 3352.5 by 3400 and -8145 by -8152.5 PM
B33 Bradley 3400 by 3407.5 and -8207.5 by -8215 PM
B34 Greenwood 3407.5 by 3415 and -8207.5 by -8215 PM
B35 Limestone 3352.5.5 by 3400 and -8200 by -8207.5 PM
B36 Abbeville East 3407.5 by 3415 and -8215 by -8222.5 PM
B37 Calhoun Creek 3400 by 3407.5 and -8222.5 by -8230 PM
B38 Laurens North 3430 by 3437.5 and -8200 by -8207.5 PM
B39 Saluda North 3400 by 3407.5 and -8145 by -8152.5 PM
B40 Waterloo 3415 by 3422.5 and -8200 by -8207.5 PM
B41X&E34X Gilbert (50mi.) 3352.5 by 3400 and -8122.5 by -8130 PM
B42 Reevesville 3307.5 by 3315 and -8037.5 by -8045 LCP
B43 Saint Paul 3330 by 3337.5 and -8022.5 by -8030 LCP
B44 Sandridge 3315 by 3322.5 and -8015 by -8022.5 LCP
B45 La France 3430 by 3437.5 and -8245 by -8252.5 PM
B46X Walhalla(50mi.) 3445 by 3452.5 and -8300 by -8307.5 BR
B47 Clinton 3422.5 by 3430 and -8152.5 by -8200 PM
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Random Quadrant Locations for SC Background Samples Collected from 2004 - 2009

South Carolina Background Random Quadrant (Quad) Limits

Random Quadrants Outside the 50-mile SRS Perimeter or "B" Quadrants. Geological
Quad 7.5' Quad Name Latitude by Lat and Longitude by Long Region
B48 Pringletown 3307.5 by 3315 and -8015 by -8022.5 LCP
B49 Elloree 3330 by 3337.5 and -8030 by -8037.5 LCP
B50X Belmont(NCX) 3507.5 by 3515 and -8100 by -8107.5 PM
B51 Stallsville 3252.5 by 3300 and -8007.5 by -8015 LCP
B52X Tabor City East(NCX) 3407.5 by 3415 and -7945 by -7952.5 LCP
B53X&E25X Clarks Hill(GAX) 3337.5 by 3345 and -8207.5 by -8215 PM
B54 Stover 3430 by 3437.5 and -8100 by -8107.5 PM
B55 Ware Shoals East 3422.5 by 3430 and -8207.5 by -8015 PM
B56 Chicora 3315 by 3322.5 and -8000 by -8007.5 LCP
B57 Ninety Six 3407.5 by 3415 and -8200 by -8207.5 PM
B58 Anderson North 3430 by 3437.5 and -8237.5 by -8245 PM
B59 Parris Island 3215 by 3222.5 and -8037.5 by -8045 LCP
B60 Winnsboro Mills 3415 by 3422.5 and -8100 by -8107.5 PM
B61 Bennetts Point 3230 by 3237.5 and -8022.5 by -8030 LCP
B62 Butlers Sav 3330 by 3337.5 and -8000 by -8007.5 LCP
B63 Gadsden 3345 by 3352.5 and -8045 by -8052.5 UCP
B64 Edisto Island 3230 by 3237.5 and -8015 by -8022.5 LCP
B65 Sardinia 3345 by 3352.5 and -8000 by -8007.5 LCP
B66X Avalon(GAX) 3430 by 3437.5 and -8307.5 by -8315 PM
B67 Camden South 3407.5 by 3415 and -8030 by -8037.5 UCP
B68 Winnsboro 3422.5 by n3430 and -8100 by -8107.5 PM
B69 Lake Murray West 3400 by 3407.5 and -8122.5 by -8130 PM
B70X Lincolnton(GAX) 3345 by 3352.5 and -8222.5 by -8230 PM
B71X&E47X Barr Lake (50mi.) 3352.5 by 3400 and -8115 by -8122.5 UCP
B72X&E48X Orangeburg N.(50mi.) 3330 by 3337.5 and -8045 by -8052.5 UCP
B73 Union East 3437.5 by 3445 and -8130 by -8137.5 PM
B74 Delmar 3400 by 3407.5 and -8130 by -8137.5 PM
B75X&E50X Batesburg 3352.5 by 3400 and -8130 by -8137.5 PM
B76 Sheldon 3230 by 3237.5 and -8045 by -8052.5 LCP
B77 Kirksey 3400 by 3407.5 and -8200 by -8207.5 PM
B78 Calfpen Bay 3230 by 3237.5 and -8100 by -8107.5 LCP
B79 Blair 3422.5 by 3430 and -8122.5 by -8130 PM
BBOX&E54X Wolfton 3330 by 3337.5 and -8052.5 by -8100 UCP
B81 Silverstreet 3407.5 by 3415 and -8137.5 by -8145 PM
B82 Chapin 3407.5 by 3415 and -8115 by -8122.5 PM
B83 Hickory Tavern 3430 by 3437.5 and -8207.5 by -8215 PM
B34 Denny 3400 by 3407.5 and -8137.5 by -8145 PM
B85X&E56X Branchville North 3315 by 3322.5 and -8045 by -8052.5 LCP
B86X&EB3X Owdoms 3352.5 by 3400 and -8152.5 by -8200 PM
B87X&E6B7X Pelion East 3345 by 3352.5 and -8107.5 by -8115 UCP
B8BX&E73X Williams 3300 by 3307.5 and -8045 by -8052.5 LCP
B8IX&ET75X Hampton 3245 by 3252.5 and -8100 by -8107.5 LCP
B90OX&E79X Brighton (50mi.)(GAX) 3230 by 3237.5 and -8115 by -8122.5 LCP
B91X&EBOX Swansea(50mi.) 3337.5 by 3345 and -8100 by -8107.5 UCP
B92X&E81X Cummings (50mi.) 3245 by 3252.5 and -8052.5 by -8100 LCP
B93X&E82X Islandton (50mi.) 3252.5 by 3300 and -8052.5 by -8100 LCP
B94X&E83X Branchville South (50mi.) 3307.5 by 3315 and -8045 by -8052.5 LCP
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Random Quadrant Information for Samples Collected from 2004 - 2009

1.

2.

8.

The randomly selected quadrants are from a United States Department of Interior 7.5

Minute Topographic Map Printed by the South Carolina Land Resources Commission, Rv 10/92.

"X" in any designated ID represents the presence of an exclusion zone of either a

state border, 50 mi. limit bisector line that splits the quad area into an environmental side and

a background side, or occurrence of background random pick area within 10 miles of a nuclear facility.

. "E" means this is a pick selected for SRS perimeter (outside SRS from center point 33 deg. 15' 00"

& -81deg. 37' 30"). Public dose outside of SRS and within 10 mi. of a reactor are not excluded for
"E" samples.

. "B" means this is a South Carolina background pick outside of the 50 mile limit from SRS center point.

Ten mile exclusion zone in "B" quads is used to reduce influence of any local reactor on SC background.

. Parenthesis info by quad name identifies type of exclusion (NCX is North Carolina, GAX is

Georgia, NRX is nuclear reactor, SRS is Savannah River Site exclusion zone border).

. Purpose of random sampling is to compare public dose within 50 miles of SRS to a S. C. background.
. Geological Regions are Blue Ridge (BR), Piedmont (PM), Upper Coastal Plain (UCP),

and Lower Coastal Plain (LCP).
Quadrants split by geological regions are assigned to the upper most region in the quadrant.

Xiv
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Map 1. Savannah River Site perimeter and South Carolina background random sampling

locations chosen to date. Not all locations have been sampled.
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Chapter 1 2009 Air Monitoring

1.1 Radiological Atmospheric Monitoring
1.1.1 Summary

Atmospheric transport has a significant potential to impact the citizens of South Carolina from
releases associated with activities at the Savannah River Site (SRS). This project provides
independent quantitative monitoring of atmospheric radionuclide releases associated with SRS.
It also provides monitoring of atmospheric media on a routine basis to measure radionuclide
concentrations in the surrounding environment and to identify trends that may require further
investigation. Radiological atmospheric monitoring sites were established to provide spatial
coverage of the project area.

The South Carolina Department of Health and Environmental Control (SCDHEC)
Environmental Surveillance and Oversight Program (ESOP) air monitoring capabilities in 2009
included eight air-monitoring stations with the capacity for sample collection using glass fiber
filters, rain collection pans, silica gel columns, and 19 thermoluminescent dosimeters (TLDSs).
Five of the air-monitoring stations are on or within two miles of the SRS perimeter, New
Ellenton (NEL), Jackson (JAK), Allendale Barricade (ABR), South Carolina Advanced
Technology Park in Snelling (SCT), and Dark Horse at the Williston Barricade (DKH), one at
the center of the site, Burial Grounds North (BGN), and two are within 25 miles of the site
Aiken (AIK) and Allendale (ALN). Thirteen of the TLDs are on or near the site perimeter, one
is in the center of the site, and five are within 25 miles of the site. Only perimeter air monitoring
stations and TLDs are used for summary statistics. Refer to the map in Section 4.0 for specific
monitoring locations.

The glass fiber filters were used to collect total suspended particulates (TSP). Particulates were
screened weekly for gross alpha and gross beta-emitting activity. Also, first quarter particulates
were composited and analyzed for specific radionuclides (uranium-234 (U-234), -235 (U-235),
-238 (U-238), and plutonium-239 (Pu-239)). Precipitation, when present, was sampled and
analyzed monthly for tritium. Silica gel distillates of atmospheric moisture were analyzed
monthly for tritium. TLDs were collected and analyzed every quarter for ambient beta/gamma
levels. SCDHEC emphasizes monitoring for radionuclides in atmospheric media around the
SRS at potential public exposure locations.

SCDHEC data substantiated historically reported Department of Energy-Savannah River (DOE-
SR) values for radionuclides in the ambient environment at or near the SRS boundary. Average
DOE-SR atmospheric radiological monitoring results for gross alpha/beta in air, ambient
beta/gamma, and tritium in precipitation at the SRS boundary were within two standard
deviations of the SCDHEC reported average values. Variations in atmospheric radiological
monitoring results between SCDHEC and DOE-SR are likely a result of differences in
monitoring locations, local meteorological conditions, frequency of sampling, and number of
locations. Reported differences are at regional background levels and present no difference with
regard to the impact on public health.

In summary, no United States Environmental Protection Agency (USEPA) air standards were
exceeded at the monitored locations and there were no elevations of radiological pollutant
concentrations associated with SRS operations. Sampling results by SCDHEC indicate that SRS
activities had a measurable but negligible impact on local air quality.
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Results and Discussion

Total Suspended Particulates

Gross Alpha

During the 2009 sampling period, gross alpha activity ranged from 0.0009 to 0.0129 picoCuries
per cubic meter (pCi/m°) at the site perimeter (NEL, JAK, ABR, SCT, and DKH). The maximum
was collected on February 10 at the Snelling, South Carolina (SCT) air station. Values in this
range are typically associated with naturally occurring alpha-emitting radionuclides, primarily as
decay products of radon, and are considered normal (Kathren 1984). According to the USEPA,
(Rhonda Sears telephone conversation, September 17, 2005) if gross alpha counts are above 0.7
pCi/m?, the filters are analyzed for specific radioisotopes. The SCDHEC average gross alpha
radionuclide concentration in 2009 was 0.0025 (+ 0.0014) pCi/m®. The DOE-SR gross alpha
average of 0.0010 (+ 0.0004) pCi/m? is within two standard deviations of the SCDHEC gross
alpha activity average (SRNS 2009). Section 1.1.3, Figure 1 shows average gross alpha activity
for SRS perimeter locations and illustrates trending of gross alpha values for SCDHEC and
DOE-SR.

Gross Beta

During the 2009 sampling period, the site perimeter (NEL, JAK, ABR, SCT, and DKH) gross
beta concentrations ranged from 0.0029 to 0.0402 pCi/m®. The maximum was collected on
February 10 at the Snelling, South Carolina (SCT) air station. The average gross beta
concentration reported by SCDHEC in 2009 was 0.0220(+ 0.0054) pCi/m®. Values in this range
are typically associated with naturally occurring beta-emitting radionuclides, primarily as decay
products of radon (Kathren 1984). Small seasonal variations at each monitoring location have
been consistent with historically reported SCDHEC values (SCDHEC 2007). The USEPA Office
of Radiation and Indoor Air uses gross beta counts as an indicator to determine if additional
analyses will be performed. A gamma scan is conducted if the gross beta activity exceeds 1
pCi/m?. This is the tiering of definitive analyses that is used for all total suspended particulate
sampling associated with RadNet. RadNet is comprised of a nationwide network of sampling
stations that identify trends in the accumulation of long-lived radionuclides in the environment
(USEPA 2005). Over the past six years, SCDHEC has seen a slight increase in gross beta while
DOE-SR results have remained stable. Section 1.1.3, Figure 2 shows average gross beta activity
for the SRS perimeter locations and illustrates trending of gross beta values for SCDHEC and
DOE-SR. The DOE-SR gross beta average of 0.0151 (+0.0033) pCi/m?® is within two standard
deviations of the SCDHEC gross beta activity average (SRNS 2009). Section 1.1.3, Figures 6-14
show trending for 2009 for both gross alpha and gross beta.

Radiochemical Particulates

First Quarter glass fiber filters were analyzed for U-234, U-235, U-238, and Pu-238. All
analytical results were at or below the Minimum Detectable Activity (MDA), and in line with
DOE-SR reported values. The data is presented in Section 1.1.4.

Ambient Beta/Gamma

SCDHEC conducts ambient beta/gamma monitoring through the deployment of
Thermoluminescent Dosimeters (TLD’s) around the perimeter of the SRS. Ambient beta/gamma
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levels measured with TLDs are provided for all quarters of 2009. It should be noted that 4 mrem
are subtracted from the reported result for each TLD to account for the transcontinental flight
from South Carolina to California and back (Walter 1995). The SCDHEC average ambient
beta/gamma activity for perimeter TLDs in 2009 was 93.23 (+11.95) mrem. The DOE-SR
average ambient beta/gamma activity was 76.54 (£9.45) mrem for 2009. The DOE-SR
ambient/beta gamma average was within two standard deviations of the SCDHEC average.
During the sampling period, SCDHEC external radiation levels at monitored locations were
higher than levels reported by DOE-SR. Over the past six years, there have been no major
increases or decreases in the average ambient beta/gamma activity reported by DOE-SR or
SCDHEC. Section 1.1.3, Figure 3 shows trends at the SRS perimeter for averaged ambient
beta/gamma values for DOE-SR and SCDHEC.

Tritium

Tritium continues to be the predominant radionuclide detected in the perimeter samples. During
2009, DOE-SR released approximately 36900 Ci of tritium from SRS (SRNS 2009). Most of the
tritium detected in SCDHEC perimeter samples may be attributed to the release of tritium from
tritium facilities, separation areas, and from diffuse and fugitive sources (SRNS 2009).

Tritium In Air

Tritium in air values reported by SCDHEC are the result of using the historical means of
calculating an air concentration of tritium based on the upper limit value of absolute humidity
(11.5 grams of atmospheric moisture per cubic meter) in the geographic region (NCRP 1984).
SCDHEC tritium results greater than the lower limit of detection (LLD) are then converted from
picocuries per liter (pCi/L) to pCi/m?® using the formula:

pCi/L = pCi/ml(11.5) = pCi/m®

1000
Average DOE-SR tritium in air activity was higher than the SCDHEC measured activity but well
within the same order-of-magnitude. These variations could be caused by different sampling
locations, number of locations, or sample frequency.

Average tritium in air activity at the SRS perimeter reported by SCDHEC for 2009 was slightly
higher than reported in 2008 and has fluctuated over the last six years. DOE-SR also reported an
increase from 2008 to 2009. Section 1.1.3, Figure 4 illustrates trending of atmospheric tritium
activity for SCDHEC and DOE-SR as measured and calculated at the SRS perimeter. Section
1.1.3, Figures 15-23 show trending for 2009 for SCDHEC.

The DOE-SR average measured value for tritium activity in air at the SRS perimeter was 15.59
(+9.6) pCi/m* (SRNS 2009). The SCDHEC average measured activity for tritium was 4.83 (+
2.14) pCi/m®. The maximum tritium in air activity of 6.92(+1.27) pCi/m?3 was collected at the
Darkhorse air station, inside the Williston barricade, for the month of August 2009. The
SCDHEC average for tritium activity was well below the USEPA equivalent yearly average
standard of 21,000 pCi/m? for airborne tritium activity (ANL 2007). DOE-SR average measured
values for tritium in atmospheric moisture were higher than SCDHEC averaged measured values
for the SRS perimeter (SRNS 2009). The DOE-SR average measured activity for tritium was
within two standard deviations of the SCDHEC measured average. This difference may be
attributed to a dilution that occurs when desiccants are used for collecting atmospheric moisture
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for tritium analysis. Prior to deployment in the field, silica-gel desiccant is dried to remove any
moisture. However, a small percentage of water remains in the desiccant. This results in a slight
dilution of the collected sample, which is reflected in the distillate. Another factor that may
contribute to the lower SCDHEC air tritium values is that only two of the monitoring stations are
exactly on the SRS perimeter (property line), while the other three points used for this
comparison are located approximately two miles from the SRS property line.

Tritium In Precipitation

The maximum reported value for SCDHEC perimeter locations was 561 (+102) pCi/L, collected
in New Ellenton, South Carolina for the collection period of July 2009. The DOE-SR average
measured value for tritium activity in precipitation at the SRS perimeter was 314.89 (+727.02)
pCi/L (SRNS 2009). The SCDHEC average measured activity for tritium in precipitation was
402.07 (x250.25) pCi/L. The SCDHEC and DOE-SR averages for tritium activity were well
below the EPA standard of 20,000 pCi/L in drinking water (USEPA 2002). The DOE-SR
averages for tritium activity were within one standard deviation of the SCDHEC average.
Section 1.1.3, Figure 5 shows average tritium in precipitation activity for SRS perimeter
locations and illustrates trending tritium in precipitation values for SCDHEC and DOE-SR.
Section 1.1.3, Figures 24-32 show trending for 2009 for SCDHEC.

3.0 Conclusions/Recommendations

All SCDHEC data collected in 2009 confirmed historically reported DOE-SR values for gross
alpha/beta, ambient beta/gamma and tritium in the environment at the SRS boundary with no
anomalous data noted for any monitored parameters.

Due to the variability of environmental data and the frequency of collecting samples, DOE-SR
gross alpha/beta in air, tritium in precipitation, tritium in air, and ambient beta/gamma averages
were within two standard deviation of SCDHEC measured averages.

No EPA air standards were exceeded at the monitored locations and there were no elevations of
radiological pollutant concentrations associated with SRS operations. Sampling results by
SCDHEC indicate that SRS activities did have a measurable but negligible impact on local air
quality.

SCDHEC will continue to collect weekly TSP for gross alpha/beta, monthly for atmospheric and
precipitation tritium, and quarterly ambient beta/gamma samples.

TOC
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1.1.2

Map 2. Radiological Atmospheric Monitoring Locations
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1.1.3 TABLES AND FIGURES

2009 Radiological Atmospheric Monitoring
Table 1. SCDHEC and DOE-SR Sample Frequency Comparison

Sample Frequency
SCDHEC | DOE-SR

Total Suspended Particulates Weekly | Bi-weekly
Precipitation Monthly | Bi-weekly
Atmospheric Moisture Monthly | Monthly

Thermoluminscent Dosimeters Quarterly | Quarterly

Figure 1. DOE-SR and SCDHEC Comparison of Average Gross Alpha For Total Suspended
Particulates at the SRS Perimeter
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Figure 2. DOE-SR and SCDHEC Comparison of Average Gross Beta For Total Suspended
Particulates at the SRS Perimeter
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Figure 3. DOE-SR and SCDHEC Comparison of Ambient Beta/Gamma at the SRS Perimeter
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Figure 4. DOE-SR and SCDHEC Comparison of Average Tritium in Air at the SRS Perimeter
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Figure 5. DOE-SR and SCDHEC Comparison of Average Tritium in Precipitation at the SRS
Perimeter

450
400
350
300
250 -
200 -
150 -
100 -

50

pCi/L

2004 2005 2006 2007 2008 2009

o DOE-SR m SCDHEC




Chapter 1 2009 Air Monitoring

Figure 6. AIK Weekly Gross Alpha/Beta 2009
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Figure 7. NEL Weekly Gross Alpha/Beta 2009
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Figure 8. JAK Weekly Gross Alpha/Beta 2009
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figure 9. BGN Weekly Gross Alpha/Beta 2009
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Figure 10. ABR Weekly Gross Alpha/Beta 2009
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Figure 11. ALN Weekly Gross Alpha/Beta 2009
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figure 12. SCT Weekly Gross Alpha/Beta Beta 2009
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Figure 13. DKH Weekly Gross Alpha/Beta 2009
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figure 14. AIK Monthly Tritium in Air 2009
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Figure 15. NEL Monthly Tritium in Air 2009
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Figure 16. JAK Monthly Tritium in Air 2009
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figure 17. BGN Monthly Tritium in Air 2009
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Figure 18. ABR Monthly Tritium in Air 2009
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Figure 19. ALN Monthly Tritium in Air 2009
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figure 20. SCT Monthly Tritium in Air 2009
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Figure 21. DKH Monthly Tritium in Air 2009
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figure 22. AIK Monthly Tritium in Precipitation 2009
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Figure 23. NEL Monthly Tritium in Precipitation 2009
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Figure 24. JAK Monthly Tritium in Precipitation 2009
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figure 25. BGN Monthly Tritium in Precipitation
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Figure 26. ABR Monthly Tritium in Precipitation
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Figure 27. ALN Monthly Tritium in Precipitation
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Note: Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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Figu

re 28. SCT Monthly Tritium in Precipitation
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Figure 29. DKH Monthly Tritium in Precipitation
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Note:

Gaps in data indicate where no sample was available.
Samples that were less than the LLD are shown as 0.00.
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1.1.4 DATA
Radiological Atmospheric Monitoring

2009 Quarterly TLD Beta/GammMa DAA .........cuiiiiiiieiiiiiiee ittt st e e es

A0 L0 e I N TS =\ A [0 ] 4 I = =

Notes:

Blank Spaces -- No Sample Available
N/A -- Not Applicable

LLD -- Lower Limit of Detection

< --Less Than LLD

MDA -- Minimum Detectable Activity
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Quarterly TLD Beta/Gamma Summary 2009

Sample Location Quarter 1| Quarter 2| Quarter 3| Quarter 4| Year
mrem mrem mrem mrem mrem
Colocated with AIK Air Station 23.00 16.00 19.00 17.00 75.00
Colocated with BGN Air Station 40.00 34.00 45.00 44,00 |[163.00
Green Pond 27.00 19.00 23.00 23.00 92.00
Colocated with JAK Air Station 22.00 17.00 19.00 20.00 78.00
Crackerneck Gate 28.00 19.00 21.00 25.00 93.00
TNX Boat Ramp 27.00 25.00 28.00 26.00 |106.00
Colocated with ABR Air Station 23.00 17.00 19.00 17.00 76.00
Junction of Millet Road and Round Tree Road 29.00 18.00 29.00 26.00 |102.00
Patterson Mill Road at Lower Three Runs Creek 31.00 25.00 26.00 27.00 109.00
Colocated with ALN Air Station 25.00 17.00 23.00 23.00 88.00
Barnwell Airport 24.00 21.00 22.00 23.00 90.00
Colocated with SCT Air station 25.00 19.00 22.00 22.00 88.00
Colocated with DKH Air station 27.00 20.00 23.00 22.00 92.00
Bates Cemetery 22.00 18.00 20.00 19.00 79.00
Williston Police Department 28.00 22.00 25.00 27.00 |102.00
Junction of US 278 and SC 781 29.00 20.00 23.00 23.00 95.00
US 278 near Upper Three Runs Creek 34.00 25.00 25.00 30.00 |114.00
Colocated with NEL Air Station 24.00 20.00 22.00 22.00 88.00
Winsor Post Office 27.00 19.00 23.00 24.00 93.00
Control TLD (Kept in Office) 16.00 11.00 16.00 12.00 55.00
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: Aiken Elementary Water Tower (AIK)
Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation
Date e - e - e - - -
pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma
01/06/09 0.0016 0.0007 0.0193 0.0017
01/13/09 0.0034 0.0009 0.0229 0.0018
01/20/09 0.0012 0.0008 0.0220 0.0017
01/27/09 0.0023 0.0008 0.0236 0.0018 <2.42 N/A <210 N/A
02/03/09 0.0014 0.0008 0.0195 0.0017
02/10/09 0.0071 0.0011 0.0283 0.0019
02/17/09 0.0022 0.0008 0.0218 0.0018
02/24/09 0.0024 0.0009 0.0258 0.0020 4.23 1.09 <188 NA
03/03/09 0.0019 0.0008 0.0221 0.0018
03/10/09 0.0036 0.0010 0.0288 0.0020
03/17/09 0.0013 0.0007 0.0179 0.0017
03/24/09 0.0029 0.0009 0.0241 0.0019
03/31/09 0.0030 0.0009 0.0193 0.0018 5.49 1.14 <186 NA
04/07/09 | <0.0011 N/A 0.0154 0.0016
04/14/09 0.0016 0.0008 0.0201 0.0018
04/21/09 0.0014 0.0009 0.0210 0.0018
04/28/09 0.0025 0.0008 0.0252 0.0019 3.13 1.04 <251 NA
05/05/09 0.0034 0.0009 0.0243 0.0019
05/12/09 0.0030 0.0009 0.0210 0.0018
05/19/09 0.0009 0.0006 0.0112 0.0012
05/27/09 0.0019 0.0007 0.0123 0.0013 2.91 1.03 <189 NA
06/02/09 0.0028 0.0009 0.0238 0.0021
06/09/09 | <0.0009 N/A 0.0164 0.0016
06/16/09 0.0021 0.0008 0.0255 0.0020
06/23/09 0.0014 0.0007 0.0254 0.0019
06/30/09 0.0023 0.0008 0.0267 0.0020 2.60 0.99 <195 NA
07/07/09 0.0016 0.0007 0.0241 0.0019
07/14/09 0.0026 0.0008 0.0224 0.0017
07/21/09 0.0022 0.0008 0.0236 0.0019
07/28/09 0.0024 0.0008 0.0280 0.0019 3.22 1.00 <181 NA
08/04/09 0.0025 0.0008 0.0153 0.0016
08/11/09 0.0025 0.0008 0.0294 0.0020
08/18/09 0.0018 0.0008 0.0180 0.0017
08/25/09 0.0037 0.0009 0.0203 0.0018 <2.05 NA <195 NA
09/01/09 0.0039 0.0010 0.0235 0.0018
09/08/09 0.0029 0.0009 0.0285 0.0019
09/15/09 0.0033 0.0009 0.0285 0.0019
09/22/09 0.0031 0.0008 0.0287 0.0019
09/29/09 0.0029 0.0008 0.0177 0.0016 2.66 0.99 <191 NA
10/06/09 0.0012 0.0006 0.0212 0.0017
10/13/09 | <0.0009 NA 0.0163 0.0015
10/20/09 0.0049 0.0010 0.0185 0.0016
10/27/09 0.0020 0.0007 0.0212 0.0017 <2.31 NA <216 NA
11/03/09 0.0017 0.0006 0.0144 0.0015
11/10/09 0.0029 0.0009 0.0345 0.0021
11/17/09 0.0011 0.0006 0.0086 0.0012
11/24/09 0.0028 0.0008 0.0234 0.0018 <2.26 NA <198 NA
12/01/09 0.0021 0.0007 0.0215 0.0017
12/08/09 0.0015 0.0006 0.0169 0.0015
12/15/09 0.0029 0.0008 0.0271 0.0018
12/22/09 0.0017 0.0007 0.0227 0.0017
12/29/09 0.0028 0.0008 0.0288 0.0019 <2.18 NA <181 NA
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: New Ellenton, SC (NEL)
Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation
Date e - e - e - - -
pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma
01/06/09 0.0019 0.0008 0.0192 0.0019
01/13/09 0.0047 0.0011 0.0246 0.0020
01/20/09 0.0017 0.0008 0.0246 0.0018
01/27/09 0.0023 0.0009 0.0258 0.0019 2.51 1.12 <210 N/A
02/03/09 | <0.0012 NA 0.0187 0.0017
02/10/09 0.0057 0.0010 0.0261 0.0018
02/17/09 0.0019 0.0008 0.0222 0.0017
02/24/09 0.0021 0.0009 0.0260 0.0019 7.40 1.22 623 105
03/03/09 0.0019 0.0008 0.0210 0.0018
03/10/09 0.0032 0.0009 0.0301 0.0021
03/17/09 0.0019 0.0008 0.0162 0.0016
03/24/09 0.0032 0.0009 0.0235 0.0018
03/31/09 0.0029 0.0008 0.0190 0.0017 6.84 1.19 <186 NA
04/07/09 | <0.0011 N/A 0.0138 0.0016
04/14/09 0.0020 0.0008 0.0194 0.0017
04/21/09 | <0.0013 N/A 0.0196 0.0018
04/28/09 0.0021 0.0008 0.0255 0.0019 2.70 1.03 <251 NA
05/05/09 0.0026 0.0009 0.0245 0.0019
05/12/09 0.0022 0.0008 0.0191 0.0017
05/19/09 0.0012 0.0008 0.0152 0.0016
05/27/09 0.0015 0.0007 0.0132 0.0014 6.11 1.16 <189 NA
06/02/09 0.0026 0.0009 0.0244 0.0021
06/09/09 0.0016 0.0007 0.0156 0.0016
06/16/09 0.0025 0.0009 0.0262 0.0020
06/23/09 0.0019 0.0008 0.0231 0.0019
06/30/09 0.0018 0.0008 0.0265 0.0020 6.27 1.15 <195 NA
07/07/09 0.0017 0.0008 0.0224 0.0019
07/14/09 0.0027 0.0008 0.0211 0.0016
07/21/09 0.0018 0.0008 0.0237 0.0019
07/28/09 0.0035 0.0010 0.0278 0.0020 4.24 1.04 <181 NA
08/04/09 0.0031 0.0009 0.0164 0.0016
08/11/09 0.0030 0.0009 0.0291 0.0020
08/18/09 0.0015 0.0007 0.0166 0.0016
08/25/09 0.0035 0.0009 0.0173 0.0017 3.70 1.02 341 96
09/01/09 0.0039 0.0010 0.0192 0.0018
09/08/09 0.0022 0.0008 0.0278 0.0020
09/15/09 0.0025 0.0008 0.0289 0.0020
09/22/09 0.0026 0.0008 0.0276 0.0020
09/29/09 0.0021 0.0007 0.0178 0.0016 3.48 1.03 <191 NA
10/06/09 0.0021 0.0008 0.0214 0.0018
10/13/09 0.0021 0.0008 0.0158 0.0016
10/20/09 0.0085 0.0013 0.0248 0.0018
10/27/09 0.0020 0.0007 0.0192 0.0017 <2.31 NA <216 NA
11/03/09 0.0019 0.0007 0.0152 0.0016
11/10/09 0.0034 0.0010 0.0344 0.0021
11/17/09 ] <0.0009 NA 0.0102 0.0013
11/24/09 0.0021 0.0008 0.0238 0.0018 <2.26 NA <198 NA
12/01/09 0.0018 0.0007 0.0217 0.0017
12/08/09 0.0022 0.0007 0.0181 0.0016
12/15/09 0.0026 0.0008 0.0265 0.0019
12/22/09 0.0016 0.0007 0.0268 0.0019
12/29/09 0.0029 0.0008 0.0323 0.0021 <2.18 NA <181 NA
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: Jackson, SC (JAK)
Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation
Date e - = - e - - -
pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma

01/06/09 0.0018 0.0007 0.0208 0.0018

01/13/09 0.0040 0.0009 0.0230 0.0018

01/20/09 0.0014 0.0008 0.0253 0.0018

01/27/09 0.0018 0.0008 0.0267 0.0019 <2.41 N/A <210 N/A
02/03/09 0.0013 0.0008 0.0202 0.0017

02/10/09 0.0043 0.0009 0.0231 0.0017

02/17/09 0.0028 0.0009 0.0265 0.0020

02/24/09 0.0022 0.0009 0.0267 0.0020 5.55 1.15 <188 NA
03/03/09 0.0018 0.0008 0.0210 0.0018

03/10/09 0.0042 0.0010 0.0304 0.0021

03/17/09 0.0020 0.0008 0.0164 0.0016

03/24/09 0.0040 0.0010 0.0245 0.0019

03/31/09 0.0024 0.0008 0.0193 0.0018 4.34 1.09 <186 NA
04/07/09 0.0017 0.0008 0.0153 0.0016

04/14/09 0.0018 0.0008 0.0208 0.0018

04/21/09 | <0.0013 N/A 0.0202 0.0018

04/28/09 0.0019 0.0008 0.0255 0.0019 5.41 1.14 <251 NA
05/05/09 0.0042 0.0010 0.0231 0.0018

05/12/09 0.0026 0.0009 0.0201 0.0017

05/19/09 0.0012 0.0007 0.0138 0.0015

05/27/09 <0.0011 N/A 0.0114 0.0015 9.89 1.30 <189 NA
06/02/09

06/09/09 0.0019 0.0008 0.0161 0.0016

06/16/09 0.0020 0.0008 0.0260 0.0020

06/23/09 0.0025 0.0009 0.0275 0.0021

06/30/09 0.0025 0.0008 0.0302 0.0021 2.52 0.99 <195 NA
07/07/09 0.0024 0.0008 0.0236 0.0019

07/14/09 0.0030 0.0008 0.0189 0.0015

07/21/09 0.0025 0.0009 0.0272 0.0020

07/28/09 0.0028 0.0009 0.0286 0.0020 4.09 1.03 <181 NA
08/04/09 0.0026 0.0008 0.0165 0.0017

08/11/09 0.0035 0.0009 0.0300 0.0021

08/18/09 0.0015 0.0007 0.0177 0.0017

08/25/09 0.0041 0.0010 0.0185 0.0017 3.61 1.03 <195 NA
09/01/09 0.0046 0.0010 0.0214 0.0018

09/08/09 0.0027 0.0009 0.0297 0.0020

09/15/09 0.0033 0.0009 0.0296 0.0020

09/22/09 0.0029 0.0008 0.0298 0.0020

09/29/09 0.0025 0.0008 0.0174 0.0016 6.95 1.17 200 89
10/06/09 0.0017 0.0007 0.0213 0.0017

10/13/09 0.0012 0.0007 0.0173 0.0016

10/20/09 0.0104 0.0014 0.0293 0.0019

10/27/09 0.0021 0.0007 0.0205 0.0017 3.06 1.10 <216 NA
11/03/09 0.0023 0.0007 0.0158 0.0016

11/10/09 0.0026 0.0009 0.0361 0.0021

11/17/09 | <0.0009 NA 0.0108 0.0013

11/24/09 0.0030 0.0008 0.0264 0.0019 <2.26 NA <198 NA
12/01/09 0.0021 0.0008 0.0216 0.0017

12/08/09 0.0020 0.0007 0.0188 0.0016

12/15/09 0.0032 0.0009 0.0252 0.0018

12/22/09 0.0020 0.0008 0.0256 0.0018

12/29/09 0.0028 0.0008 0.0302 0.0020 2.23 1.02 <181 NA
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: Burial Grounds North (BGN)
Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation

Date e - e - e - - -
pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma
01/06/09 0.0015 0.0007 0.0206 0.0018

01/13/09
01/20/09 0.0013 0.0008 0.0237 0.0018
01/27/09 0.0017 0.0008 0.0247 0.0019 168.87 4.03 2554 159

02/03/09 0.0022 0.0009 0.0196 0.0018
02/10/09 0.0081 0.0013 0.0308 0.0020
02/17/09 0.0028 0.0009 0.0251 0.0020
02/24/09 0.0016 0.0008 0.0261 0.0019 181.54 4.13 443 98
03/03/09 0.0012 0.0007 0.0208 0.0017
03/10/09 0.0034 0.0010 0.0317 0.0022
03/17/09 0.0022 0.0008 0.0018 0.0017
03/24/09 0.0035 0.0010 0.0262 0.0020

03/31/09 0.0032 0.0009 0.0197 0.0018 213.90 4.45 2394 156
04/07/09 | <0.0011 N/A 0.0143 0.0016
04/14/09 0.0017 0.0008 0.0217 0.0019
04/21/09 | <0.0014 N/A 0.0214 0.0019
04/28/09 0.0027 0.0008 0.0274 0.0019 125.39 3.45 1381 147

05/05/09 0.0036 0.0009 0.0266 0.0019
05/12/09 0.0037 0.0009 0.0201 0.0017
05/19/09 0.0013 0.0007 0.0151 0.0015
05/27/09 117.53 3.35 2322 155
06/02/09 0.0034 0.0010 0.0225 0.0020
06/09/09 0.0012 0.0007 0.0153 0.0015
06/16/09 0.0016 0.0007 0.0253 0.0019
06/23/09 0.0022 0.0008 0.0235 0.0018
06/30/09 0.0029 0.0009 0.0258 0.0020 198.34 4.28 1402 131
07/07/09 0.0022 0.0008 0.0232 0.0019
07/14/09 0.0031 0.0008 0.0225 0.0017
07/21/09 0.0021 0.0008 0.0253 0.0019

07/28/09 0.0031 0.0009 0.0283 0.0019 144.33 3.68 536 99
08/04/09 0.0026 0.0008 0.0158 0.0016

08/11/09

08/18/09 0.0022 0.0008 0.0167 0.0016

08/25/09 0.0036 0.0009 0.0188 0.0017 131.85 3.53 1604 138

09/01/09 0.0052 0.0011 0.0212 0.0018
09/08/09 0.0027 0.0009 0.0300 0.0020
09/15/09 0.0027 0.0008 0.0321 0.0021
09/22/09 0.0032 0.0009 0.0297 0.0020
09/29/09 0.0028 0.0008 0.0182 0.0016 330.42 5.49 4397 201
10/06/09 0.0010 0.0006 0.0204 0.0017
10/13/09 0.0023 0.0008 0.0174 0.0016
10/20/09 0.0111 0.0014 0.0280 0.0019
10/27/09 0.0026 0.0008 0.0225 0.0018 245.66 4.77 2222 159
11/03/09 0.0014 0.0006 0.0155 0.0016
11/10/09 0.0024 0.0009 0.0353 0.0021
11/17/09 ] <0.0009 NA 0.0110 0.0013
11/24/09 0.0021 0.0008 0.0252 0.0018 299.75 5.24 5684 226
12/01/09 0.0019 0.0007 0.0232 0.0018
12/08/09 0.0020 0.0007 0.0187 0.0016
12/15/09 0.0030 0.0009 0.0248 0.0018
12/22/09 0.0020 0.0008 0.0225 0.0017
12/29/09 0.0033 0.0009 0.0316 0.0020 224.58 4.56 2908 167
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: Allendale Barricade (ABR)
Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation
Date e - e - e - - -
pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma

01/06/09 0.0025 0.0008 0.0203 0.0017

01/13/09 0.0032 0.0009 0.0230 0.0018

01/20/09 0.0013 0.0008 0.0239 0.0018

01/27/09 0.0018 0.0008 0.0250 0.0019 <2.41 N/A <210 N/A
02/03/09 | <0.0012 NA 0.0194 0.0017

02/10/09 0.0026 0.0008 0.0166 0.0015

02/17/09 0.0022 0.0008 0.0233 0.0018

02/24/09 0.0021 0.0008 0.0272 0.0019 <2.16 NA <188 NA
03/03/09 0.0019 0.0008 0.0219 0.0018

03/10/09 0.0038 0.0010 0.0296 0.0020

03/17/09 0.0025 0.0008 0.0190 0.0017

03/24/09 0.0024 0.0009 0.0218 0.0018

03/31/09 0.0018 0.0007 0.0196 0.0017 <2.14 NA <186 NA
04/07/09 0.0012 0.0007 0.0140 0.0016

04/14/09 0.0016 0.0008 0.0209 0.0018

04/21/09 0.0017 0.0009 0.0198 0.0018

04/28/09 0.0023 0.0008 0.0261 0.0019 <2.18 NA <251 NA
05/05/09 0.0035 0.0009 0.0250 0.0019

05/12/09 0.0026 0.0009 0.0188 0.0017

05/19/09 | <0.0011 N/A 0.0139 0.0015

05/27/09 0.0014 0.0006 0.0122 0.0013 <2.14 NA <189 NA
06/02/09 0.0025 0.0009 0.0235 0.0021

06/09/09 | <0.0009 N/A 0.0152 0.0016

06/16/09 0.0015 0.0008 0.0257 0.0020

06/23/09 0.0020 0.0008 0.0241 0.0019

06/30/09 0.0026 0.0009 0.0275 0.0021 <2.09 NA <195 NA
07/07/09 0.0016 0.0008 0.0235 0.0019

07/14/09 0.0022 0.0007 0.0197 0.0016

07/21/09 0.0026 0.0009 0.0243 0.0019

07/28/09 0.0026 0.0009 0.0283 0.0020 <2.01 NA <181 NA
08/04/09 0.0025 0.0008 0.0144 0.0016

08/11/09 0.0028 0.0009 0.0285 0.0020

08/18/09 0.0019 0.0008 0.0174 0.0017

08/25/09 0.0030 0.0008 0.0176 0.0017 <2.04 NA <195 NA
09/01/09 0.0038 0.0010 0.0187 0.0018

09/08/09 0.0025 0.0008 0.0284 0.0019

09/15/09 0.0036 0.0009 0.0297 0.0020

09/22/09 0.0021 0.0007 0.0299 0.0020

09/29/09 0.0020 0.0007 0.0166 0.0016 <2.05 NA <191 NA
10/06/09

10/13/09 0.0015 0.0007 0.0176 0.0016

10/20/09

10/27/09 0.0017 0.0006 0.0196 0.0016 <2.31 NA <216 NA
11/03/09 0.0015 0.0006 0.0149 0.0015

11/10/09 0.0022 0.0008 0.0355 0.0021

11/17/09 0.0009 0.0006 0.0114 0.0013

11/24/09 0.0032 0.0009 0.0263 0.0019

12/01/09 0.0023 0.0008 0.0221 0.0017

12/08/09 0.0016 0.0006 0.0179 0.0016

12/15/09 0.0024 0.0008 0.0241 0.0018

12/22/09 0.0015 0.0007 0.0231 0.0017

12/29/09 0.0029 0.0008 0.0287 0.0019 2.36 1.02 <181 NA
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: Allendale, SC (ALN)
Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation
Date e - e - e - - -
pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma
01/06/09 0.0015 0.0007 0.0176 0.0016
01/13/09 0.0031 0.0008 0.0227 0.0018
01/20/09 0.0022 0.0008 0.0233 0.0017
01/27/09 0.0021 0.0008 0.0193 0.0017 4.75 1.21 <210 N/A
02/03/09 0.0020 0.0008 0.0203 0.0017
02/10/09 0.0096 0.0012 0.0294 0.0018
02/17/09 0.0021 0.0008 0.0226 0.0018
02/24/09 0.0023 0.0008 0.0258 0.0019 2.40 1.02 <188 NA
03/03/09 0.0026 0.0009 0.0199 0.0017
03/10/09 0.0031 0.0009 0.0286 0.0020
03/17/09 0.0021 0.0008 0.0176 0.0017
03/24/09 0.0046 0.0011 0.0246 0.0019
03/31/09 0.0026 0.0008 0.0201 0.0018 <2.14 NA <186 NA
04/07/09 0.0011 0.0007 0.0130 0.0015
04/14/09 0.0021 0.0008 0.0211 0.0018
04/21/09 0.0016 0.0009 0.0222 0.0019
04/28/09 0.0031 0.0009 0.0234 0.0018 <2.18 NA <251 NA
05/05/09 0.0035 0.0009 0.0258 0.0019
05/12/09 0.0027 0.0009 0.0191 0.0017
05/19/09 | <0.0011 N/A 0.0131 0.0014
05/27/09 0.0015 0.0006 0.0114 0.0012 <2.14 NA <189 NA
06/02/09 0.0019 0.0008 0.0222 0.0020
06/09/09 0.0015 0.0007 0.0168 0.0016
06/16/09 0.0021 0.0008 0.0229 0.0182
06/23/09 0.0022 0.0007 0.0080 0.0010
06/30/09 0.0024 0.0008 0.0241 0.0019 <182 NA <195 NA
07/07/09 0.0026 0.0008 0.0227 0.0018
07/14/09 0.0024 0.0007 0.0225 0.0017
07/21/09 0.0024 0.0008 0.0247 0.0019
07/28/09 0.0028 0.0009 0.0254 0.0019 <2.01 NA <181 NA
08/04/09 0.0026 0.0008 0.0142 0.0015
08/11/09 0.0029 0.0008 0.0287 0.0020
08/18/09 0.0017 0.0007 0.0170 0.0016
08/25/09 0.0032 0.0008 0.0184 0.0017 <2.04 NA <195 NA
09/01/09 0.0046 0.0011 0.0213 0.0019
09/08/09 0.0019 0.0007 0.0234 0.0017
09/15/09 0.0030 0.0009 0.0265 0.0020
09/22/09 0.0035 0.0009 0.0274 0.0020
09/29/09 0.0025 0.0008 0.0165 0.0016 <2.05 NA <191 NA
10/06/09 0.0024 0.0008 0.0210 0.0018
10/13/09 0.0011 0.0007 0.0169 0.0017
10/20/09 0.0145 0.0016 0.0334 0.0021
10/27/09 0.0018 0.0007 0.0175 0.0016 <2.31 NA <216 NA
11/03/09 0.0016 0.0006 0.0146 0.0014
11/10/09 0.0030 0.0008 0.0341 0.0020
11/17/09 ] <0.0009 NA 0.0083 0.0012
11/24/09 0.0021 0.0007 0.0238 0.0018 <2.26 NA <198 NA
12/01/09 0.0022 0.0007 0.0210 0.0017
12/08/09 0.0018 0.0006 0.0175 0.0015
12/15/09 0.0023 0.0008 0.0242 0.0018
12/22/09 0.0014 0.0007 0.0235 0.0017
12/29/09 0.0033 0.0008 0.0314 0.0020 <2.18 NA <181 NA
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: Snelling, SC South Carolina Advanced Technology Park (SCT)
Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation
Date e - e - e - - -
pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma
01/06/09 0.0015 0.0007 0.0200 0.0017
01/13/09 0.0038 0.0009 0.0223 0.0018
01/20/09 | <0.0011 NA 0.0240 0.0018
01/27/09 0.0017 0.0008 0.0263 0.0019 5.14 1.22 <210 N/A
02/03/09 0.0020 0.0009 0.0209 0.0018
02/10/09 0.0129 0.0015 0.0402 0.0022
02/17/09 0.0022 0.0008 0.0237 0.0018
02/24/09 0.0017 0.0008 0.0278 0.0020 6.82 1.20 290 92
03/03/09 0.0015 0.0008 0.0215 0.0018
03/10/09 0.0043 0.0011 0.0310 0.0022
03/17/09 0.0017 0.0008 0.0191 0.0018
03/24/09 0.0043 0.0011 0.0250 0.0019
03/31/09 0.0029 0.0009 0.0206 0.0018 <2.14 NA <186 NA
04/07/09 0.0014 0.0008 0.0144 0.0016
04/14/09 0.0012 0.0008 0.0200 0.0018
04/21/09 0.0017 0.0009 0.0218 0.0019
04/28/09 0.0021 0.0008 0.0271 0.0020 2.27 1.01 <251 NA
05/05/09 0.0039 0.0010 0.0269 0.0020
05/12/09 0.0038 0.0010 0.0189 0.0017
05/19/09 0.0011 0.0007 0.0152 0.0015
05/27/09 0.0013 0.0006 0.0120 0.0013 <2.14 NA <189 NA
06/02/09 0.0023 0.0009 0.0227 0.0020
06/09/09 0.0013 0.0007 0.0168 0.0016
06/16/09 0.0017 0.0008 0.0240 0.0019
06/23/09 0.0018 0.0008 0.0248 0.0019
06/30/09 0.0026 0.0009 0.0272 0.0020 7.10 1.18 <195 NA
07/07/09 0.0021 0.0008 0.0236 0.0019
07/14/09 0.0036 0.0009 0.0229 0.0017
07/21/09 0.0022 0.0008 0.0236 0.0019
07/28/09 0.0030 0.0009 0.0284 0.0020 3.05 0.99 <181 NA
08/04/09 0.0036 0.0009 0.0147 0.0016
08/11/09 0.0029 0.0009 0.0029 0.0020
08/18/09 0.0013 0.0007 0.0164 0.0016
08/25/09 0.0044 0.0010 0.0205 0.0018 <2.04 NA <195 NA
09/01/09 0.0042 0.0010 0.0213 0.0018
09/08/09 0.0023 0.0008 0.0279 0.0019
09/15/09 0.0027 0.0008 0.0287 0.0019
09/22/09 0.0029 0.0008 0.0312 0.0020
09/29/09 0.0028 0.0008 0.0195 0.0017 3.39 1.02 <191 NA
10/06/09 0.0017 0.0007 0.0209 0.0017
10/13/09 0.0011 0.0007 0.0167 0.0016
10/20/09 0.0115 0.0014 0.0286 0.0019
10/27/09 0.0019 0.0007 0.0199 0.0017 6.72 1.24 <216 NA
11/03/09 0.0024 0.0007 0.0160 0.0016
11/10/09 0.0034 0.0009 0.0351 0.0021
11/17/09 | <0.0009 NA 0.0098 0.0013
11/24/09 0.0028 0.0008 0.0258 0.0018 5.53 1.18 <198 NA
12/01/09 0.0020 0.0007 0.0203 0.0016
12/08/09 0.0017 0.0006 0.0172 0.0015
12/15/09 0.0026 0.0008 0.0242 0.0018
12/22/09 0.0020 0.0008 0.0242 0.0017
12/29/09 0.0030 0.0008 0.0307 0.0020 11.28 1.35 184 85
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Routine Radiological Atmospheric Monitoring Data, 2009

Sample Location: Williston Barricade (DKH)

Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Precipitation

Date e - e - e - - -

pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/m +- 2 sigma pCi/L +- 2 sigma
01/06/09 0.0023 0.0008 0.0201 0.0018
01/13/09 0.0030 0.0009 0.0235 0.0019
01/20/09 0.0013 0.0008 0.0235 0.0018
01/27/09 0.0018 0.0008 0.0232 0.0018 <2.41 N/A 312 101
02/03/09 | <0.0012 NA 0.0190 0.0017
02/10/09 0.0053 0.0010 0.0238 0.0018
02/17/09 0.0028 0.0012 0.0205 0.0023
02/24/09 0.0024 0.0009 0.0237 0.0018 4.39 1.10 <188 NA
03/03/09 0.0017 0.0007 0.0209 0.0017
03/10/09 0.0029 0.0009 0.0267 0.0019
03/17/09 0.0014 0.0007 0.0165 0.0016
03/24/09 0.0017 0.0008 0.0231 0.0018
03/31/09 0.0025 0.0008 0.0182 0.0017 2.76 1.02 <186 NA
04/07/09 0.0013 0.0007 0.0121 0.0015
04/14/09 0.0012 0.0007 0.0196 0.0017
04/21/09 0.0014 0.0008 0.0196 0.0017
04/28/09 0.0020 0.0008 0.0236 0.0018 <2.18 NA <251 NA
05/05/09 0.0029 0.0009 0.0244 0.0019
05/12/09 0.0020 0.0008 0.0182 0.0017
05/19/09 0.0014 0.0008 0.0140 0.0015
05/27/09 | <0.0009 N/A 0.0111 0.0012 3.88 1.07 <189 NA
06/02/09 0.0022 0.0008 0.0210 0.0020
06/09/09 0.0020 0.0008 0.0158 0.0016
06/16/09 0.0015 0.0007 0.0224 0.0018
06/23/09 0.0023 0.0008 0.0239 0.0019
06/30/09 0.0031 0.0009 0.0260 0.0020 7.20 1.18 <195 NA
07/07/09 0.0018 0.0008 0.0234 0.0019
07/14/09 0.0021 0.0007 0.0204 0.0016
07/21/09 0.0021 0.0008 0.0220 0.0018
07/28/09 0.0019 0.0008 0.0276 0.0019 6.17 1.12 <181 NA
08/04/09 0.0021 0.0007 0.0154 0.0016
08/11/09 0.0031 0.0009 0.0270 0.0020
08/18/09 0.0018 0.0008 0.0162 0.0016
08/25/09 0.0027 0.0008 0.0175 0.0017 4.09 1.04 <195 NA
09/01/09 0.0032 0.0009 0.0182 0.0017
09/08/09 0.0025 0.0008 0.0270 0.0019
09/15/09 0.0026 0.0008 0.0272 0.0019
09/22/09 0.0029 0.0008 0.0249 0.0018
09/29/09 0.0031 0.0008 0.0163 0.0016 2.53 0.99 <191 NA
10/06/09 0.0015 0.0007 0.0203 0.0017
10/13/09 0.0018 0.0008 0.0158 0.0015
10/20/09 0.0053 0.0010 0.0197 0.0016
10/27/09 0.0014 0.0006 0.0204 0.0017 3.69 1.13 865 122
11/03/09 0.0017 0.0006 0.0146 0.0015
11/10/09 0.0021 0.0008 0.0325 0.0020
11/17/09 ] <0.0008 NA 0.0101 0.0013
11/24/09 0.0034 0.0009 0.0240 0.0018 <2.26 NA <198 NA
12/01/09 0.0018 0.0007 0.0204 0.0016
12/08/09 0.0017 0.0006 0.0178 0.0016
12/15/09 0.0028 0.0008 0.0239 0.0018
12/22/09 0.0025 0.0008 0.0228 0.0017
12/29/09 0.0027 0.0008 0.0280 0.0019 4.30 1.11 <181 NA
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2009 First Quarter Radiochemical Particulate Data Summary

Sample Location: Aiken (AIK)

Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 Activity 0.00009 0.00005
(pCi/m3) +- 2 sigma 0.00006
U-235 Activity <MDA 0.00004
+- 2 sigma N/A
U-238 Activity 0.00011 0.00006
+- 2 sigma 0.00004
Pu-238 Activity <MDA 0.00004
+- 2 sigma N/A
Sample Location: New Ellenton (NEL)
Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 0.00010 0.00003
(pCi/m3) +- 2 sigma 0.00004
U-235 <MDA 0.00002
+- 2 sigma N/A
U-238 0.00005 0.00002
+- 2 sigma 0.00003
Pu-238 <MDA 0.00002
+- 2 sigma N/A
Sample Location: Jackson (JAK)
Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 0.00009 0.00003
(pCi/m3) +- 2 sigma 0.00009
U-235 0.00001 0.00001
+- 2 sigma 0.00001
U-238 0.00006 0.00002
+- 2 sigma 0.00003
Pu-238 <MDA 0.00003
+- 2 sigma N/A
Sample Location: Burial Grounds North (BGN)
Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 0.00006 0.00002
(pCi/m3) +- 2 sigma 0.00003
U-235 <MDA 0.00003
+- 2 sigma N/A
U-238 0.00009 0.00004
+- 2 sigma 0.00002
Pu-238 <MDA 0.00002
+- 2 sigma N/A
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2009 First Quarter Radiochemical Particulate Data Summary

Sample Location: Allendale Barricade (ABR)

Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 0.00007 <MDA
(pCi/m3) +- 2 sigma 0.00003
U-235 <MDA 0.00002
+- 2 sigma N/A
U-238 0.00004 0.00003
+- 2 sigma 0.00003
Pu-238 <MDA 0.00002
+- 2 sigma N/A
Sample Location: Allendale (ALN)
Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 0.00008 0.00002
(pCi/m3) +- 2 sigma 0.00004
U-235 <MDA 0.00001
+- 2 sigma N/A
U-238 0.00007 0.00002
+- 2 sigma 0.00003
Pu-238 <MDA 0.00002
+- 2 sigma N/A
Sample Location: Snelling (SCT)
Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 0.00009 0.00001
(pCi/m3) +- 2 sigma 0.00004
U-235 <MDA 0.00001
+- 2 sigma N/A
U-238 0.00008 0.00003
+- 2 sigma 0.00004
Pu-238 <MDA 0.00001
+- 2 sigma N/A
Sample Location: Williston Barricade (DKH)
Sample Batch: 1st Quarter 2009 MDA
Radionuclides U-234 0.00006 0.00002
(pCi/m3) +- 2 sigma 0.00003
U-235 <MDA 0.00002
+- 2 sigma N/A
U-238 0.00006 0.00001
+- 2 sigma 0.00003
Pu-238 <MDA 0.00002
+- 2 sigma N/A
TOC

28



Chapter 1 2009 Air Monitoring

1.1.5 SUMMARY STATISTICS
Radiological Atmospheric Monitoring

2009 Statistical Review of Ambient TLD Beta/Gamma Data SUMMArY .........cccccvveeeeeeeeiiciiiieeeee e

2009 SUMMAIY StAtiSTICS ..iiiuutiiiiiiie e e i s ittt e e e e s e s e e e e s s s s e e e e e e e s s ss s e e e eraaessasstaaaeeeeaeessaateereeaeeesannsnnenes

Note:

Avg—Average

Std Dev—Standard Deviation
Min—Minimum

Max—Maximum

N—Number of Samples

( )—Number of Samples Below LLD
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Yearly Average of Ambient TLD Beta/Gamma Summary 2009

Sample Location Quarterly Avg | Std Dev| Min | Max | Median
mrem mrem | mrem|mrem| mrem
Colocated with AIK Air Station 18.75 3.10 | 16.00| 23.00| 18.00
Colocated with BGN Air Station 40.75 4,99 |34.00|45.00] 42.00
Green Pond 23.00 3.27 ]19.00| 27.00| 23.00
Colocated with JAK Air Station 19.50 2.08 17.00 | 22.00| 19.50
Crackerneck Gate 23.25 4.03 19.00 | 28.00 | 23.00
TNX Boat Ramp 26.50 1.29 | 25.00| 28.00| 26.50
Colocated with ABR Air Station 19.00 2.83 |17.00| 23.00| 18.00
Junction of Millet Road and Round Tree Road 25.50 5.20 18.00 | 29.00| 27.50
Patterson Mill Road at Lower Three Runs Creek 27.25 2.63 25.00 | 31.00| 26.50
Colocated with ALN Air Station 22.00 3.46 17.00 | 25.00 | 23.00
Barnwell Airport 22.50 1.29 [21.0024.00| 22.50
Colocated with SCT Air station 22.00 2.45 19.00 | 25.00| 22.00
Colocated with DKH Air station 23.00 2.94 |20.00| 27.00| 22.50
Bates Cemetery 19.75 1.71 18.00 | 22.00 | 19.50
Williston Police Department 25.50 2.65 |22.00]28.00| 26.00
Junction of US 278 and SC 781 23.75 3.77 | 20.00| 29.00| 23.00
US 278 near Upper Three Runs Creek 28.50 4.36 | 25.00| 34.00| 27.50
Colocated with NEL Air Station 22.00 1.63 | 20.00 | 24.00| 22.00
Winsor Post Office 23.25 3.30 |19.00| 27.00| 23.50
Control TLD (Kept in Office) 13.75 2.63 |11.00]| 16.00| 14.00
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Summary Statistics

Statistical Review Of Radiological Monitoring at Aiken Elementary Water Tower (AlIK)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 52(3) 52(0) 12(5) 12(12)
Mean 0.0025 0.0221 3.46 No Detections
Std Dev 0.0011 0.0052 1.05

Median 0.0024 0.0223 3.13

Min 0.0009 0.0086 2.60

Max 0.0071 0.0345 5.49

Statistical Review Of Radiological Monitoring at New Ellenton, SC (NEL)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L
N 52(4) 52(0) 12(3) 12(10)
Mean 0.0026 0.0221 4.81 481.94
Std Dev 0.0012 0.0052 1.86 199.75
Median 0.0022 0.0223 4.24 481.94
Min 0.0012 0.0102 2.51 340.70
Max 0.0085 0.0344 7.40 623.19

Statisical Review Of Radiological Monitoring at Jackson, SC (JAK)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 51(3) 51(0) 12(2) 12(11)

Mean 0.0027 0.0228 4.76 One detection of 200.29
Std Dev 0.0014 0.0055 2.32

Median 0.0025 0.0230 4.21

Min 0.0012 0.0108 2.23

Max 0.0104 0.0361 9.89

Statisical Review Of Radiological Monitoring at Burial Grounds North, SRS (BGN)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 49(3) 49(0) 12(0) 12(0)
Mean 0.0028 0.0226 198.51 2320.60
Std Dev 0.0017 0.0061 68.25 1507.29
Median 0.0025 0.0225 189.94 2271.95
Min 0.0010 0.0018 117.53 443.11
Max 0.0111 0.0353 330.42 5684.29

Statistical Review Of Radiological Monitoring at Allendale Barricade (ABR)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 50(3) 50(0) 11(10) 11(11)
Mean 0.0023 0.0219 One detection of 2.36 No detections
Std Dev 0.0007 0.0053

Median 0.0022 0.0220

Min 0.0009 0.0114

Max 0.0038 0.0355
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Summary Statistics

Statistical Review Of Radiological Monitoring at Allendale, SC (ALN)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 52(2) 52(0) 12(10) 12(12)
Mean 0.0028 0.0214 3.58 No detections
Std Dev 0.0021 0.0056 1.66

Median 0.0024 0.0222 3.58

Min 0.0011 0.0080 2.40

Max 0.0145 0.0341 4.75

Statistical Review Of Raiological Monitoring at Snelling, SC (SCT)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L
N 52(2) 52(0) 12(3) 12(10)
Mean 0.0028 0.0224 5.70 237.05
Std Dev 0.0022 0.0063 2.74 75.29
Median 0.0022 0.0225 5.53 237.05
Min 0.0011 0.0029 2.27 183.81
Max 0.0129 0.0402 11.28 290.29

Statistical Review Of Radiological Monitoring at Dark Horse (DKH)

Analyte Gross Alpha Gross Beta Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 52(3) 52(0) 12(3) 12(10)
Mean 0.0023 0.0209 4.33 588.12
Std Dev 0.0009 0.0046 1.50 391.16
Median 0.0021 0.0207 4.09 588.12
Min 0.0012 0.0101 2.53 311.52
Max 0.0053 0.0325 7.20 864.71
TOC
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21 AMBIENT GROUNDWATER MONITORING ADJACENT TO SRS

211 SUMMARY

The Environmental Surveillance and Oversight Program (ESOP) of the South Carolina
Department of Health and Environmental Control (SCDHEC) samples an ambient groundwater
monitoring network adjacent to the Savannah River Site (SRS) to characterize groundwater
quality in the area. This well network consists of existing groundwater wells owned by
neighboring municipalities, businesses, and members of the public. Radiological and non-
radiological contaminants have historically been detected in some network, random background
and random perimeter groundwater wells. ESOP provides this project report annually as an
independent source of information concerning Department of Energy-Savannah River (DOE-SR)
activities and the potential impacts of those activities to public health and the environment.

DOE-SR currently utilizes a regional monitoring network consisting of approximately 230
groundwater monitoring wells. These wells, which are not routinely sampled, are maintained
and sampled by various agencies. These agencies include DOE-SR, SCDHEC, South Carolina
Department of Natural Resources (SCDNR), and the United States Geological Survey (USGS).
ESOP has identified and considered wells in this network for inclusion in the ESOP Ambient
Groundwater Monitoring Network (AGMN). For a more detailed review of background
information, please refer to “A Determination of Ambient Groundwater Quality Adjacent to
Savannah River Site, Annual Report 1997" (SCDHEC 1999).

The ESOP Ambient Groundwater Quality Monitoring Project (AGQMP) evaluates ambient
groundwater quality adjacent to SRS. This annual evaluation is conducted to determine possible
offsite groundwater impacts due to operations conducted at SRS. The following items outline
the objectives of the project, as well as the importance of sampling for radionuclides throughout
the groundwater well network:

Evaluate groundwater quality adjacent to SRS

Compare results with historical data

Determine any SRS contaminant migration offsite

Expand current ambient water quality databases

Provide the public with independently generated, region specific,
groundwater quality information.

The study area is composed of a 10-mile perimeter extending from the SRS boundary, as well as
random background and random perimeter locations found throughout the state of South
Carolina. ESORP is currently involved in an ongoing statistical study, where random background
(B locations) and random perimeter (E locations) are sampled around the perimeter of the SRS as
well as throughout the entire state of South Carolina. These sample locations are selected at
random using a designated quadrant system that extends throughout the state of South Carolina.
These samples are collected from private residential groundwater wells. This study provides
ESOP an opportunity to determine if there has been any impact to the environment as a result of
SRS activities. Map 3 in Section 2.1.2 depicts the network groundwater well locations and the
approximate extent of the study area. The wells sampled in 2009 are depicted in Section 2.1.2,
Map 3. ESOP evaluates five aquifer zones from the water table to confined aquifers more than
1400 feet deep (Section 2.1.3, Table 2). The SCDHEC analytical laboratory data from the 2009
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groundwater sampling event revealed limited contaminants present in the groundwater wells
sampled. These groundwater wells, along with the extent of contaminants, will be detailed in
Section 2.1.4 of this report. Due to the low concentrations and limited extent of the
contaminants identified in these groundwater wells, it is likely the sources of these contaminants
are a result of naturally occurring processes in the subsurface.

Results and Discussion

The 2009 groundwater sampling event was comprised of 39 wells. Eighteen of these wells are
designated as C wells (cluster wells surrounding SRS) and two are classified as network wells
(Section 2.1.2, Map 3). The remaining 19 are classified as background and perimeter wells.
Three additional C wells were scheduled for sampling, but the designated well pumps are
inoperable. Based on a review of the wet chemistry, metals, tritium, gross alpha, non-volatile
beta, and gamma-emitting radioisotope analytical data provided by the SCDHEC analytical and
radiological laboratories, various contaminants were detected in the 39 groundwater wells
sampled.

Alpha activity was detected at 13 monitoring well locations, none of which exceeded the United
States Environmental Protection Agency (USEPA) established Maximum Contaminant Level
(MCL) of 15 picocuries per liter (pCi/L). Beta activity was detected at nine monitoring well
locations, none of which exceeded the MCL of 8 pCi/L. Tritium was detected at five
groundwater well locations. These locations with tritium detections are identified as one
background, two perimeter and two network wells. These slightly elevated detections of tritium
are well below the MCL drinking water standard of 20,000 pCi/L.

The 2009 groundwater sampling event revealed additional contamination in other groundwater
well locations. Lead was detected at a concentration of 0.010 milligrams per liter (mg/L) at
groundwater well M03703. The concentration of lead (0.010 mg/L) found in this well is below
the 0.015 mg/L MCL established by the USEPA. At least one of the following contaminants
(aluminum, manganese, and zinc) was detected in 23 monitoring well locations. None of these
concentrations exceeded the USEPA secondary drinking water standard. The USEPA has not
established a primary drinking water standard for aluminum, manganese and zinc, as they are not
considered to be a known health risk to humans.

Radiological Parameter Results

The presence of naturally occurring radionuclides has been well documented in the groundwater
regime across the state of South Carolina. Groundwater investigations performed by state and
federal agencies such as SCDHEC, SCDNR and the USGS have confirmed the presence of these
radionuclides. Gross alpha was detected in 13 of the 39 groundwater wells analyzed. None of
the 13 gross alpha detections exceeded the MCL. The concentrations of gross alpha detected in
these 13 groundwater wells are most likely due to the natural decay process of uranium deposits
within the subsurface. Calculation of summary statistics revealed a gross alpha average of 4.74
(= 3.18) pCi/L for the background population and an average of 3.30 (+ 2.12) pCi/L for the
groundwater network wells sampled during the 2009 event. These calculations reveal a gross
alpha average for the network wells that is less than the average background concentration.
Non-volatile beta was detected in nine of the 39 groundwater wells that were analyzed. As the
presence of naturally occurring radionuclides has been well documented in the groundwater
regime across the state of South Carolina, the concentration of non-volatile beta in this well is
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likely due to the natural decay process of uranium deposits within the subsurface. Calculation of
summary statistics revealed a non-volatile beta average of 4.81 (+ 3.10) pCi/L for the
background population and an average of 3.98 (x 0.70) pCi/L for the groundwater network wells
sampled during the 2009 event. These calculations reveal a non-volatile beta average for the
network wells that is less than the average background concentration.

Tritium was detected in one background well (303 pCi/L), two perimeter wells (239.50 (£
65.76) pCi/L) and two network wells (309 (£ 52.32) pCi/L). The locations of these wells and
their concentrations of tritium can be found in Section 2.1.4. None of these wells exceeded the
20,000 pCi/L MCL for tritium. As stakeholder interests in tritium levels continue to rise (DOE
2006), tritium sampling will continue and be addressed in future project reports.

Due to the low concentrations of tritium detected in a limited number of groundwater wells, the
source of the tritium is unclear. However, the most likely contributors of tritium in the study
area are the SRS, Plant Vogtle (GA), Chem Nuclear, and natural atmospheric deposition.

Gamma analysis was conducted on all groundwater samples for the 2009 sampling event.
However, all gamma activity was below the detection level for all samples collected.

Nonradiological Parameter Results

The presence of metals and other non-radiological contaminants in the environment can be
attributed to man-made processes such as industrial manufacturing and/or the natural decay of
deposits. However, a review of the following metal and non-radiological contaminants
detected indicates their limited presence is most likely due to the erosion of natural deposits.
In addition, the position of these wells as related to the location of SRS’s centrally located
process areas supports the theory of natural occurrence.

Aluminum was detected in three groundwater monitoring wells. The calculated average for
aluminum in these wells is 0.12 mg/L. Although the concentrations of aluminum in these wells
are detectable, there is currently no primary drinking water standard for aluminum established
by the USEPA. The USEPA secondary drinking water standard for aluminum is currently set
between 0.05 mg/L and 0.20 mg/L.

Barium was detected at 11 groundwater well locations. The calculated average for barium in
these wells is 0.11 mg/L. The USEPA has established an MCL for barium of 2.0 mg/L.
Although the barium concentrations found in these groundwater wells are detectable, these
concentrations are well below the USEPA established MCL.

Manganese was detected in 12 groundwater monitoring wells. The calculated average for
manganese in these wells is 0.03 mg/L. The USEPA has established a secondary drinking
water standard MCL for manganese at 0.05 mg/L. Although the manganese concentrations
found in these groundwater wells is detectable, these concentrations do not exceed the
secondary drinking water standard MCL.

Fluoride was detected in seven groundwater monitoring wells. The calculated average for
fluoride in these wells is 0.12 mg/L. Although the concentrations of fluoride in these wells are
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slightly elevated, these concentrations are well below the USEPA established MCL for fluoride
currently set at 4.0 mg/L.

Lead was detected in one groundwater monitoring well (M03703) at a concentration of 0.010
mg/L. The USEPA has established an MCL for lead at 0.015 mg/L. Although the lead
concentration found in this well is detectable, it is still below the MCL and not considered to
be a known human health risk.

Zinc was detected in 13 groundwater monitoring wells. The calculated average for zinc in
these wells is 1.05 mg/L. Although the concentrations of zinc in these wells are slightly
elevated, there is currently no primary drinking water standard for zinc established by the
USEPA. The USEPA secondary drinking water standard for zinc is currently set at 5.0 mg/L.
As a result, these concentrations are not considered to be known human health risks.

ESOP and DOE-SR Data Comparison

Due to the fact DOE-SR collects groundwater samples from a separate monitoring well network,
direct comparisons could not be made to their findings in the latest SRS Environmental Report
for 2009. However, the 2009 SRS report identifies numerous areas of groundwater
contamination throughout the SRS property. These areas of impacted groundwater include A
Area, B Area, C Area, D Area, E Area, F Area, H Area, K Area, L Area, M Area, N Area, P
Area, R Area, S Area, Sanitary Landfill, TNX and CMP Pits. The extent of the contamination
varies and the contaminants include chlorinated volatile organics, organics, metals, tritium, gross
alpha and beta radionuclides. Due to the presence of the aforementioned contaminants in the
groundwater on the SRS, the ESOP groundwater project will continue sampling for these
contaminants in future sampling events.

Summary Statistics

During the 2009 groundwater sampling event, 19 wells were sampled. Of the 19 wells sampled,
10 of the wells are classified as random background wells and the remaining nine wells are
classified as random perimeter wells. These wells are located on private property (either a
private residence or a church) situated around the perimeter of the SRS as well as various
locations throughout the state of South Carolina. The locations of the samples collected can be
found in the random quadrant map. Laboratory analytical data revealed a background gross
alpha average of 4.74 (+ 3.18) pCi/L and a beta average of 4.81 (+ 3.10) pCi/L. Given the
average is well below the USEPA MCL of 15 pCi/L for alpha and 8 pCi/L for beta, the
concentrations found in these groundwater wells are unlikely to pose health risks to humans.

Summary statistics from the perimeter sampling revealed an alpha average of 6.04 (+ 4.83)
pCi/L. This average is a reflection of six detections. None of these groundwater sampling
locations exceeded the 8 pCi/L MCL established by the USEPA.

Two random perimeter locations (GWE11 and GWE14X) revealed tritium activity of 193 pCi/L
and 286 pCi/L respectively yielding an average of 239.5 (+ 65.76) pCi/L. Although these
samples are slightly above the Lower Limit of Detection (LLD), they do not exceed the 20,000
pCi/L MCL established by the USEPA. As a result, these concentrations are not considered
immediate concerns to human health. One random background location (GWB9) revealed a
tritium concentration of 303 pCi/L. This concentration is not considered to be a known health
risk to humans as it is well below the 20,000 pCi/L MCL. Concentrations of tritium typically
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seen at these low activities are generally considered to be a result of natural background.

Conclusions and Recommendations

A review of the 2009 analytical data revealed various but limited nonradiological and/or
radiological constituents in all 39 groundwater wells sampled. Although several of the
groundwater wells sampled during the 2009 sampling event revealed detectable concentrations,
the data suggests the extent of the contaminants are isolated and likely the result of dissolved
metals and radionuclides from naturally occurring geologic formations.

The AGQMP attempted to determine if constituents, other than naturally occurring, have
impacted groundwater within the AGMN. The results of the 2009 groundwater sampling event
indicate several non-radiological constituents and naturally occurring radionuclides are
impacting groundwater quality in isolated regions throughout the groundwater monitoring well
network. Independent monitoring of basic water quality parameters, metals, VOC’s, tritium,
gross alpha, non-volatile beta, and gamma-emitting radionuclides will continue throughout
future annual groundwater investigations. In addition, statistical analysis of perimeter and
background data along with evaluating DOE-SR groundwater monitoring data, will be
performed. Continued groundwater monitoring will provide a better understanding of actual
groundwater quality parameters, their extent, and trends. As a result, comparisons with
historical data can be made. In addition, ESOP will provide SCDHEC’s Bureau of Water with
groundwater data to assist in their evaluation of the extent of naturally occurring radionuclides
in the region.

During future DOE-SR groundwater sampling events, SCDHEC will continue to request the
opportunity to conduct split QA/QC (Quality Assurance/Quality Control) sampling. Split
sampling at random well locations throughout the SRS groundwater well network will help
provide SCDHEC further annual confirmation.
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2.1.2 MAPS TOC
Map 3. Ambient Groundwater Quality Monitoring Well Network
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2.1.3 Tables and Figures
Ambient Groundwater Monitoring

Table 1. 2009 ESOP Groundwater Monitoring Well Data

Sample Top of Casin Total Depth .
well No. Well Name Yezfr Elevzljlotion (ft an?sl) (ft bgsF)) Aquifer
G02292 Hunter’s Glen 2005 unknown 210 SP
G02206 Oak Hill Subdivision 2005 445 240 SP
G02107 New Ellenton 2005 421 425 CB
G06163 Mitchum MHP 2005 365 117 SP
G02259 Aiken State Park 2005 262 * SP
G02154 Talatha Water District 2005 250 185 CB
G02141 Jackson 2005 225 105 SP
G02111 Beech Island Water District 2005 380 360 CB
G02326 ORA Site 2005 300 397 MB
D02014 Messer Well 2005 unknown 144 SP
G02307 Oakwood School 2005 428 404 CB
D02013 Cowden Plantation, Well 2 2005 124 * SP
102001 Cowden Plantation, Well 1 2005 132 * CB
D02011 Mettlen Well 2005 400 180 SP
D02012 Windsome Plantation, House Well 2005 260 * SP
G06109 Barnwell, Hwy. 3 2006 230 146 UTR
G06111 Barnwell, Rose St. 2006 220 166 UTR
G06128 Edisto Station 2006 322 360 GOR
G06147 Williston, Halford St. 2006 352 530 CB
G06113 Williston, Dewey Ct. 2006 353 125 UTR
G06115 Williston, Industrial Park 2006 360 685 MB
G06139 Barnwell State Park 2006 248 163 UTR
D06002 Moore Well 2006 240 * UTR
P06001 Allied General Nuclear, Well 1 2006 250 * MB
D06004 J. Williams Well 2006 245 76.15 UTR
M06004 Chem Nuclear WO0061 2006 254.52 401 CB
M06014 Chem Nuclear WO0071 2006 255.33 250 GOR
MO06005 Chem Nuclear WO0067 2006 254.76 46.79 UTR
M06010 Chem Nuclear WO0069 2006 254.28 145 UTR
D03010 Martin Post Office 2007 108 105 UTR
103002 Williams Grocery 2007 138 * UTR
G03102 Allendale, Water St. 2007 201 343 UTR
G03103 Allendale, Googe St. 2007 180 347 UTR
G03112 Allendale Welcome Center 2007 143 100 UTR
G06151 Chappels Labor Camp 2007 250 260 UTR
G03121 Clariant 2007 180 812 CB
G03115 Whitlock Combing 2007 166 800 CB
G06126 Starmet (Carolina Metals) 2007 200 323 GOR
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Tables and Figures
Ambient Groundwater Monitoring

Table 1. (continued) 2009 ESOP Groundwater Monitoring Well Data

Sample Top of Casin Total Depth .
well No. well Name YearlJr Elevgtion (ft arr?sl) (ft bgs|;J Aquifer
M02101 SCDNR Cluster C-01, AIK-2378 2008 220.3 185 CB
M02102 SCDNR Cluster C-01, AIK-2379 2008 224.2 266 CB
M02103 SCDNR Cluster C-01, AIK-2380 2008 228.9 385 MB
M02104 SCDNR Cluster C-01, AIK-902 2008 231.9 511 MB
M02202 SCDNR Cluster C-02, AIK-825 2008 418.8 231 CB
M02203 SCDNR Cluster C-02, AlIK-824 2008 418.6 365 CB
M02204 SCDNR Cluster C-02, AIK-818 2008 418.3 425 MB
M02205 SCDNR Cluster C-02, AIK-817 2008 418.9 535 MB
M02301 SCDNR Cluster C-03, AIK-849 2008 301.6 97 SP
M02302 SCDNR Cluster C-03, AIK-848 2008 299.7 131 CB
M02303 SCDNR Cluster C-03, AIK-847 2008 299 193 CB
M02304 SCDNR Cluster C-03, AIK-846 2008 297.8 255 CB
M02305 SCDNR Cluster C-03, AIK-845 2008 296.9 356 MB
M02306 SCDNR Cluster C-03, AIK-826 2008 294.9 500 MB
M06501 SCDNR Cluster C-05, BRN-360 2008 264.3 140 UTR
M06502 SCDNR Cluster C-05, BRN-359 2008 265.5 214 GOR
M06503 SCDNR Cluster C-05, BRN-367 2008 263.8 285 GOR
M06504 SCDNR Cluster C-05, BRN-368 2008 265.1 443 CB
M06505 SCDNR Cluster C-05, BRN-365 2008 263.5 539 CB
M06506 SCDNR Cluster C-05, BRN-366 2008 266.7 715 MB
M06507 SCDNR Cluster C-05, BRN-358 2008 265.6 847 MB
M03706 SCDNR Cluster C-07, ALL-368 2009 246.6 691 CB
MO03707 SCDNR Cluster C-07, ALL-369 2009 242.1 800 CB
MO03708 SCDNR Cluster C-07, ALL-370 2009 245.1 975 MB
M03709 SCDNR Cluster C-07, ALL-358 2009 243.1 1123 MB
M03131 SCDNR Cluster C-13, Artesian 2009 80 * GOR
M03132 SCDNR Cluster C-13, ALL-378 2009 90 1060 MB
MO03701 SCDNR Cluster C-07, ALL-363 2009 246.1 105 UTR
MO03702 SCDNR Cluster C-07, ALL-364 2009 245.2 225 UTR
M03703 SCDNR Cluster C-07, ALL-365 2009 244.3 333 GOR
MO03704 SCDNR Cluster C-07, ALL-366 2009 243.5 400 GOR
MO03705 SCDNR Cluster C-07, ALL-367 2009 245.7 566 CB
M06601 SCDNR Cluster C-06, BRN-351 2009 207.3 95 UTR
M06602 SCDNR Cluster C-06, BRN-350 2009 207.4 170 UTR
M06603 SCDNR Cluster C-06, BRN-352 2009 207.1 293 GOR
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Tables and Figures
Ambient Groundwater Monitoring

Table 1. (continued) 2009 ESOP Groundwater Monitoring Well Data

Sample Top of Casin Total Depth .
Well No. Well Name Ye:r EIevaE)tion (ft arr?sl) (ft bgsF)) Aquifer
M06604 SCDNR Cluster C-06, BRN-354 2009 207.6 411 GOR
M06605 SCDNR Cluster C-06, BRN-353 2009 207.7 588 CB
M06608 SCDNR Cluster C-06, BRN-349 2009 208.6 1045 MB
M03101 SCDNR Cluster C-10, ALL-347 2009 281.6 1423 MB
M03102 SCDNR Cluster C-10, ALL-372 2009 282 155 UTR
M03103 SCDNR Cluster C-10, ALL-371 2009 282.2 217 UTR
M03104 SCDNR Cluster C-10, ALL-374 2009 280.9 580 GOR
D02640 Green Pond Road 2009 * 222 *
D00383 Brown Road 2009 * * *

Notes: 1. * - Total depth/top of casing information unknown, Aquifer assigned based on owner
information.

2. ft amsl — feet above mean sea level

3. ft bgs — feet below ground surface

4. UTR — Upper Three Runs, CB — Crouch Branch, SP — Steeds Pond, GOR — Gordon, MB-
McQueen Branch
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Table 2. Summary of the Stratigraphy and Hydrostratigraphy of the Study Area

PERIOD/EPOCH GROUP FORMATION HYDROLOGIC UNIT
Middle Miocene Cooper Upland Unit Unsaturated Zone
Tobacco Road
Barnwell Dry
Branch/Clinchfield S
t
e Upper Three Runs Aquifer
e (UTR)
d
. P
Tinker/Santee o
n
d
Tertiary / Eocene
Orangeburg Gordon Confining Unit
Warley Hill
A
q
u
i Gordon Aquifer
Congaree f (GOR)
e
r
Fourmile
. Snapp
Tertiary / Paleocene Black Mingo Lang Syne/Sawdust]  Crouch Branch Confining Unit
Landing
Steel Creek
Crouch Branch Aquifer
Late Cretacious Lumbee Black Creek McQueen Branch Confining Unit
McQueen Branch Aquifer
Middendorf
Cape Fear Appleton Confining System
Paleozoic or Precambrian Crystalline Piedmont Hydrogeologic Province
Basement

43



Chapter 2

2009 Water Monitoring

Tables and Figures
Ambient Groundwater Monitoring

Figure 1. 2009 Gross Alpha Concentrations

<
—
@
3

Wells Sampled

=
o

pCi/L
OFRLPNWPAOUOITO N O

GwWB9 _

M03104

GWB20X _

Figure 2. 2009 Non-Volatile Beta Concentrations

pCi/L

T) [}
— L
@ =

)

Wells Sampled

GW

mos7os [
VTS e—

44

oweo [

o | —
- S |
4 i— [
3
2
0 foo) <t
=
-
s (O]

O Gross Alpha

O Non-Volatile Beta




Chapter 2 2009 Water Monitoring

2.1.4 Data

Ambient Groundwater Monitoring

2009 RADIOLOGICAL DATA

2009 NONRADIOLOGICAL DATA

Notes:

1. Bold numbers with dark shaded boxes denotes a detection
2. LLD = Lower Limit of Detection

3. MDA = Minimum Detectable Activity

4. NA = Not Applicable
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2.1.4 Data
Ambient Groundwater Data

2009 Radiological Data

Location Description M06601 M06602 M06603 M06604 M06605 M06608 M03101 Trip Blank
Collection Date 2/12/2009 2/12/2009 2/9/2009 2/9/2009 2/4/2009 2/3/2009 2/17/2009 2/3/2009

Be-7 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Be-7 Confidence Interval NA NA NA NA NA NA NA NA

Be-7 MDA 16.99 16.98 19.28 19.30 22.47 21.54 18.06 21.36

Na-22 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Na-22 Confidence Interval NA NA NA NA NA NA NA NA
Na-22 MDA 1.48 1.84 1.49 1.57 1.55 1.45 1.81 1.70

K-40 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
K-40 Confidence Interval NA NA NA NA NA NA NA NA
K-40 MDA 27.95 28.75 30.27 30.14 27.11 28.69 28.80 28.83

Mn-54 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Mn-54 Confidence Interval NA NA NA NA NA NA NA NA
Mn-54 MDA 1.72 1.65 1.58 1.69 1.84 1.67 1.68 1.56

Co-58 Activity. <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co-58 Confidence Interval NA NA NA NA NA NA NA NA
Co-58 MDA 1.93 1.77 1.79 1.66 1.80 2.17 1.84 2.01

Co-60 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co0-60 Confidence Interval NA NA NA NA NA NA NA NA
C0-60 MDA 1.74 1.52 1.39 1.63 1.52 1.64 1.46 1.61

Zn-65 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zn-65 Confidence Interval NA NA NA NA NA NA NA NA
Zn-65 MDA 3.71 3.60 3.78 3.59 3.78 3.57 3.53 3.54

Y-88 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Y-88 Confidence Interval NA NA NA NA NA NA NA NA
Y-88 MDA 1.45 1.99 2.15 1.84 2.05 2.10 1.74 2.23

Zr-95 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zr-95 Confidence Interval NA NA NA NA NA NA NA NA
Zr-95 MDA 3.32 3.77 3.74 3.48 3.72 3.50 3.48 3.85

Ru-103 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ru-103 Confidence Interval NA NA NA NA NA NA NA NA
Ru-103 MDA 2.26 2.16 2.69 2.43 2.83 3.15 2.67 3.11

Sb-125 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Sb-125 Confidence Interval NA NA NA NA NA NA NA NA
Sb-125 MDA 5.15 4.99 4.95 5.01 5.10 4.70 5.26 4.98

1-131 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
1-131 Confidence Interval NA NA NA NA NA NA NA NA
1-131 MDA 10.02 10.82 11.25 12.51 24.52 33.61 10.51 34.06

Cs-134 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-134 Confidence Interval NA NA NA NA NA NA NA NA
Cs-134 MDA 1.72 1.65 1.51 1.75 1.68 1.72 1.66 1.64

Cs-137 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-137 Confidence Interval NA NA NA NA NA NA NA NA
Cs-137 MDA 1.87 1.87 1.52 1.82 1.74 1.91 1.74 1.81

Ce-144 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ce-144 Confidence Interval NA NA NA NA NA NA NA NA

Ce-144 MDA 15.28 15.00 15.07 15.01 15.15 16.11 15.32 15.40

Eu-152 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-152 Confidence Interval NA NA NA NA NA NA NA NA
Eu-152 MDA 5.23 5.81 5.41 5.58 5.76 5.13 5.12 5.50

Eu-154 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-154 Confidence Interval NA NA NA NA NA NA NA NA
Eu-154 MDA 3.81 4.04 4.02 3.72 3.91 3.86 3.95 3.83

Eu-155 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-155 Confidence Interval NA NA NA NA NA NA NA NA
Eu-155 MDA 6.96 7.15 7.02 6.99 7.34 7.14 7.18 6.82

Pb-212 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Pb-212 Confidence Interval NA NA NA NA NA NA NA NA
Pb-212 MDA 3.70 3.84 3.70 3.95 3.83 3.53 3.64 3.54

Pb-214 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Pb-214 Confidence Interval NA NA NA NA NA NA NA NA
Pb-214 MDA 4.57 5.03 4.52 4.84 4.66 4.35 4.47 4.38

Ra-226 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ra-226 Confidence Interval NA NA NA NA NA NA NA NA

Ra-226 MDA 56.89 55.39 53.28 40.71 55.10 54.94 55.41 55.68

Ac-228 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ac-228 Confidence Interval NA NA NA NA NA NA NA NA
Ac-228 MDA 8.46 8.33 8.25 8.50 7.89 7.89 8.06 8.30

U/Th-238 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
U/Th-238 Confidence Interval NA NA NA NA NA NA NA NA

U/Th-238 MDA 51.19 50.60 51.01 51.09 49.73 50.61 50.48 51.06

Am-241 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Am-241 Confidence Interval NA NA NA NA NA NA NA NA
Am-241 MDA 11.91 12.79 11.68 12.18 12.64 12.47 13.11 13.07
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Ambient Groundwater Data

2009 Radiological Data

Location Description Duplicate 01 M03104 MO03709 MO03708 MO03707 MO03706 MO03702 MO03705
Collection Date 2/3/2009 2/25/2009 3/3/2009 3/10/2009 3/17/2009 3/18/2009 3/24/2009 3/24/2009
Be-7 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Be-7 Confidence Interval NA NA NA NA NA NA NA NA
Be-7 MDA 23.08 41.79 38.94 39.18 36.72 33.11 35.07 35.47
Na-22 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Na-22 Confidence Interval NA NA NA NA NA NA NA NA
Na-22 MDA 1.65 2.12 2.15 1.94 1.96 2.18 1.98 2.03
K-40 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
K-40 Confidence Interval NA NA NA NA NA NA NA NA
K-40 MDA 30.82 47.54 44.72 15.56 44.84 47.10 43.57 45.45
Mn-54 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Mn-54 Confidence Interval NA NA NA NA NA NA NA NA
Mn-54 MDA 1.60 2.14 2.11 2.25 2.46 2.30 2.25 2.35
Co-58 Activity. <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co-58 Confidence Interval NA NA NA NA NA NA NA NA
Co0-58 MDA 1.99 3.86 3.31 3.19 3.38 3.08 2.60 2.96
C0-60 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co0-60 Confidence Interval NA NA NA NA NA NA NA NA
C0-60 MDA 1.83 2.05 2.05 2.05 1.95 1.90 2.03 1.94
Zn-65 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zn-65 Confidence Interval NA NA NA NA NA NA NA NA
Zn-65 MDA 3.19 4.68 4.45 4.33 4.49 5.00 5.10 4.89
Y-88 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Y-88 Confidence Interval NA NA NA NA NA NA NA NA
Y-88 MDA 1.96 2.81 2.22 2.35 2.65 3.12 2.68 2.54
Zr-95 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zr-95 Confidence Interval NA NA NA NA NA NA NA NA
Zr-95 MDA 3.93 7.20 6.02 5.95 6.17 6.95 6.34 5.49
Ru-103 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ru-103 Confidence Interval NA NA NA NA NA NA NA NA
Ru-103 MDA 2.99 6.81 6.14 6.09 5.51 5.31 4.57 4.73
Sb-125 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Sb-125 Confidence Interval NA NA NA NA NA NA NA NA
Sb-125 MDA 4.86 7.11 6.98 6.64 7.23 7.21 7.24 6.55
1-131 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
1-131 Confidence Interval NA NA NA NA NA NA NA NA
-131 MDA 37.60 575.60 349.10 314.60 170.50 175.40 109.10 113.10
Cs-134 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-134 Confidence Interval NA NA NA NA NA NA NA NA
Cs-134 MDA 1.65 2.18 2.32 2.26 2.13 2.32 2.03 2.33
Cs-137 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-137 Confidence Interval NA NA NA NA NA NA NA NA
Cs-137 MDA 1.72 2.32 2.11 2.15 2.17 2.33 2.16 2.43
Ce-144 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ce-144 Confidence Interval NA NA NA NA NA NA NA NA
Ce-144 MDA 15.39 26.63 25.77 26.15 26.46 25.73 25.86 25.94
Eu-152 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-152 Confidence Interval NA NA NA NA NA NA NA NA
Eu-152 MDA 5.43 7.85 7.20 7.57 7.41 7.24 7.20 7.33
Eu-154 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-154 Confidence Interval NA NA NA NA NA NA NA NA
Eu-154 MDA 4.08 5.81 5.901 5.28 5.41 5.98 5.45 5.59
Eu-155 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-155 Confidence Interval NA NA NA NA NA NA NA NA
Eu-155 MDA 6.94 12.48 11.73 12.16 12.30 12.16 12.14 12.66
Pb-212 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Pb-212 Confidence Interval NA NA NA NA NA NA NA NA
Pb-212 MDA 3.78 4.83 5.86 5.97 6.17 5.06 5.75 5.95
Pb-214 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Pb-214 Confidence Interval NA NA NA NA NA NA NA NA
Pb-214 MDA 4.39 5.86 5.32 5.62 5.67 5.45 5.71 5.48
Ra-226 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ra-226 Confidence Interval NA NA NA NA NA NA NA NA
Ra-226 MDA 55.44 72.47 74.52 75.18 75.33 75.19 74.96 75.58
Ac-228 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ac-228 Confidence Interval NA NA NA NA NA NA NA NA
Ac-228 MDA 7.83 9.56 9.76 9.50 10.02 10.12 9.95 10.07
U/Th-238 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
U/Th-238 Confidence Interval NA NA NA NA NA NA NA NA
U/Th-238 MDA 52.52 76.27 73.04 73.84 76.52 76.92 75.97 76.06
Am-241 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Am-241 Confidence Interval NA NA NA NA NA NA NA NA
Am-241 MDA 11.99 23.42 22.13 21.36 23.73 22.60 23.72 25.27
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Location Description M03131 M03132 M03703 M03704 Duplicate 02 | Trip Blank 02 D00383 D02640
Collection Date 4/8/2009 4/8/2009 4/7/2009 4/7/2009 4/7/2009 4/8/2009 5/27/2009 5/27/2009
Be-7 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Be-7 Confidence Interval NA NA NA NA NA NA NA NA
Be-7 MDA 36.25 37.67 37.04 43.65 43.37, 41.50 38.21 35.91
Na-22 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Na-22 Confidence Interval NA NA NA NA NA NA NA NA
Na-22 MDA 3.50 3.46 3.01 2.96 3.13 2.90 3.53 3.50
K-40 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
K-40 Confidence Interval NA NA NA NA NA NA NA NA
K-40 MDA 43.87 51.30, 27.72 49.56 43.35 51.31 87.25 90.77
Mn-54 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Mn-54 Confidence Interval NA NA NA NA NA NA NA NA
Mn-54 MDA 3.09 2.90 2.97 3.21 3.32 3.01 3.38 3.37
Co-58 Activity. <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co-58 Confidence Interval NA NA NA NA NA NA NA NA
Co0-58 MDA 4.26 4.26 4.51 4.41 4.21 4.58 3.47 4.05
Co-60 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Co-60 Confidence Interval NA NA NA NA NA NA NA NA
C0-60 MDA 3.39 2.75 2.91 3.25 3.14 2.57 3.34 3.00
Zn-65 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zn-65 Confidence Interval NA NA NA NA NA NA NA NA
Zn-65 MDA 6.53 6.69 5.62 5.69 6.28 5.63 6.21 7.25
Y-88 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Y-88 Confidence Interval NA NA NA NA NA NA NA NA
Y-88 MDA 3.50 3.82 3.74 3.78 3.74 3.46 3.37 3.02
Zr-95 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Zr-95 Confidence Interval NA NA NA NA NA NA NA NA
Zr-95 MDA 6.61 8.19 7.66 6.85 7.70 8.17 6.31 6.77
Ru-103 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ru-103 Confidence Interval NA NA NA NA NA NA NA NA
Ru-103 MDA 5.00 6.16 5.49 6.14 6.94 6.51 4.22 4.40
Sb-125 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Sb-125 Confidence Interval NA NA NA NA NA NA NA NA
Sb-125 MDA 7.67 8.90 8.63 8.80 9.32 8.63 11.56 11.10
1-131 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
1-131 Confidence Interval NA NA NA NA NA NA NA NA
1-131 MDA 70.06 86.12 101.20 94.46 121.10 120.50 12.58 12.16
Cs-134 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-134 Confidence Interval NA NA NA NA NA NA NA NA
Cs-134 MDA 2.91 2.81 2.73 2.86 2.77 2.79 3.46 3.26
Cs-137 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Cs-137 Confidence Interval NA NA NA NA NA NA NA NA
Cs-137 MDA 3.44 3.60 3.40 3.27 3.37 3.12 3.82 3.99
Ce-144 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ce-144 Confidence Interval NA NA NA NA NA NA NA NA
Ce-144 MDA 22.35 22.51 22.72 22.76 22.66 22.38 37.85 37.58
Eu-152 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-152 Confidence Interval NA NA NA NA NA NA NA NA
Eu-152 MDA 7.98 7.99 8.24 8.09 7.67 7.66 12.08 12.03
Eu-154 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-154 Confidence Interval NA NA NA NA NA NA NA NA
Eu-154 MDA 5.50 5.69 5.74 5.40 5.41 5.47 9.93 9.78
Eu-155 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Eu-155 Confidence Interval NA NA NA NA NA NA NA NA
Eu-155 MDA 8.02 8.45 8.44 8.04 8.02 7.54 22.51 21.36
Pb-212 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Pb-212 Confidence Interval NA NA NA NA NA NA NA NA
Pb-212 MDA 5.11 6.45 5.81 6.52 6.24 6.25 9.05 9.32
Pb-214 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Pb-214 Confidence Interval NA NA NA NA NA NA NA NA
Pb-214 MDA 6.49 7.14 6.77 6.91 6.76 6.27 10.01 10.17
Ra-226 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ra-226 Confidence Interval NA NA NA NA NA NA NA NA
Ra-226 MDA 81.70 79.06 80.87 81.54 78.13 76.63 111.60 111.60
Ac-228 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Ac-228 Confidence Interval NA NA NA NA NA NA NA NA
Ac-228 MDA 11.72 12.17 13.32 12.98 12.31 12.18 16.96 17.37
U/Th-238 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
U/Th-238 Confidence Interval NA NA NA NA NA NA NA NA
U/Th-238 MDA 58.66 60.54 60.65 58.03 59.17 57.07 133.40 125.00
Am-241 Activity <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Am-241 Confidence Interval NA NA NA NA NA NA NA NA
Am-241 MDA 6.69 7.46 6.80 6.62 7.38 6.84 77.78 75.63
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Location Description GWB17 GWB14 GWB12 GWB15 GWB20X
Collection Date 1/27/2009 2/3/2009 5/26/2009 11/5/2009 12/14/2009
Be-7 Activity <MDA <MDA <MDA <MDA <MDA
Be-7 Confidence Interval NA NA NA NA NA
Be-7 MDA 20.82 21.26 38.62 75.69 46.64
Na-22 Activity <MDA <MDA <MDA <MDA <MDA
Na-22 Confidence Interval NA NA NA NA NA
Na-22 MDA 1.66 2.00 3.56 2.39 2.20
K-40 Activity <MDA <MDA <MDA <MDA <MDA
K-40 Confidence Interval NA NA NA NA NA
K-40 MDA 28.91 30.73 87.61 43.76 45.58
Mn-54 Activity <MDA <MDA <MDA <MDA <MDA
Mn-54 Confidence Interval NA NA NA NA NA
Mn-54 MDA 1.74 1.68 3.23 2.72 2.73
Co-58 Activity <MDA <MDA <MDA <MDA <MDA
Co-58 Confidence Interval NA NA NA NA NA
Co0-58 MDA 2.39 1.94 3.26 5.58 3.92
Co-60 Activity <MDA <MDA <MDA <MDA <MDA
Co-60 Confidence Interval NA NA NA NA NA
Co0-60 MDA 1.49 1.62 3.42 2.28 2.18
Zn-65 Activity <MDA <MDA <MDA <MDA <MDA
Zn-65 Confidence Interval NA NA NA NA NA
Zn-65 MDA 3.99 3.68 7.24 6.31 5.77
Y-88 Activity <MDA <MDA <MDA <MDA <MDA
Y-88 Confidence Interval NA NA NA NA NA
Y-88 MDA 2.39 2.26 3.99 4.42 3.27
Zr-95 Activity <MDA <MDA <MDA <MDA <MDA
Zr-95 Confidence Interval NA NA NA NA NA
Zr-95 MDA 4.15 3.66 6.15 10.84 8.01
Ru-103 Activity <MDA <MDA <MDA <MDA <MDA
Ru-103 Confidence Interval NA NA NA NA NA
Ru-103 MDA 3.04 2.77 4.84 12.47 7.83
Sb-125 Activity <MDA <MDA <MDA <MDA <MDA
Sb-125 Confidence Interval NA NA NA NA NA
Sb-125 MDA 4.75 5.07 10.85 8.20 7.10
1-131 Activity <MDA <MDA <MDA No Data No Data
1-131 Confidence Interval NA NA NA NA NA
1-131 MDA 32.45 19.76 12.94 NA NA
Cs-134 Activity <MDA <MDA <MDA <MDA <MDA
Cs-134 Confidence Interval NA NA NA NA NA
Cs-134 MDA 1.75 1.73 3.47 2.41 2.33
Cs-137 Activity <MDA <MDA <MDA <MDA <MDA
Cs-137 Confidence Interval NA NA NA NA NA
Cs-137 MDA 1.70 1.77 3.69 2.24 2.41
Ce-144 Activity <MDA <MDA <MDA <MDA <MDA
Ce-144 Confidence Interval NA NA NA NA NA
Ce-144 MDA 15.64 16.08 38.38 30.62 28.21
Eu-152 Activity <MDA <MDA <MDA <MDA <MDA
Eu-152 Confidence Interval NA NA NA NA NA
Eu-152 MDA 5.73 5.77 12.08 7.79 8.15
Eu-154 Activity <MDA <MDA <MDA <MDA <MDA
Eu-154 Confidence Interval NA NA NA NA NA
Eu-154 MDA 3.91 4.11 9.93 6.39 5.94
Eu-155 Activity <MDA <MDA <MDA <MDA <MDA
Eu-155 Confidence Interval NA NA NA NA NA
Eu-155 MDA 7.06 7.07 21.73 12.78 12.83
Pb-212 Activity <MDA <MDA <MDA <MDA <MDA
Pb-212 Confidence Interval NA NA NA NA NA
Pb-212 MDA 3.77 4.00 9.33 6.32 6.46
Pb-214 Activity <MDA 10.87 <MDA <MDA <MDA
Pb-214 Confidence Interval NA 4.07 NA NA NA
Pb-214 MDA 4.57 4.00 11.02 6.40 6.16
Ra-226 Activity <MDA <MDA <MDA <MDA <MDA
Ra-226 Confidence Interval NA NA NA NA NA
Ra-226 MDA 56.41 56.23 111.10 76.95 77.76
Ac-228 Activity <MDA <MDA <MDA <MDA <MDA
Ac-228 Confidence Interval NA NA NA NA NA
Ac-228 MDA 8.22 8.72 16.01 10.72 10.04
U/Th-238 Activity <MDA <MDA <MDA <MDA <MDA
U/Th-238 Confidence Interval NA NA NA NA NA
U/Th-238 MDA 50.78 50.04 127.10 77.71 77.01
Am-241 Activity <MDA <MDA <MDA <MDA <MDA
Am-241 Confidence Interval NA NA NA NA NA
Am-241 MDA 11.88 12.57 7548 26.64 25.93
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Location Description GWBS8 GWB9 GWB18 GWB13 GWB19
Collection Date 12/10/2009 12/9/2009 12/10/2009 12/16/2009 12/14/2009
Be-7 Activity <MDA <MDA <MDA <MDA <MDA
Be-7 Confidence Interval NA NA NA NA NA
Be-7 MDA 51.32 56.11 55.30 51.22 53.59
Na-22 Activity <MDA <MDA <MDA <MDA <MDA
Na-22 Confidence Interval NA NA NA NA NA
Na-22 MDA 2.37 1.79 2.09 2.11 2.11
K-40 Activity <MDA <MDA <MDA <MDA <MDA
K-40 Confidence Interval NA NA NA NA NA
K-40 MDA 45.94 47.06 41.71 44.49 44.86
Mn-54 Activity <MDA <MDA <MDA <MDA <MDA
Mn-54 Confidence Interval NA NA NA NA NA
Mn-54 MDA 2.61 2.74 2.45 2.39 2.61
Co-58 Activity <MDA <MDA <MDA <MDA <MDA
Co-58 Confidence Interval NA NA NA NA NA
Co-58 MDA 4.44 4.54 4.52 4.60 3.94
Co0-60 Activity <MDA <MDA <MDA <MDA <MDA
Co-60 Confidence Interval NA NA NA NA NA
C0-60 MDA 2.03 2.39 2.43 2.49 2.19
Zn-65 Activity <MDA <MDA <MDA <MDA <MDA
Zn-65 Confidence Interval NA NA NA NA NA
Zn-65 MDA 5.50 5.64 5.54 5.40 6.23
Y-88 Activity <MDA <MDA <MDA <MDA <MDA
Y-88 Confidence Interval NA NA NA NA NA
Y-88 MDA 3.17 3.18 3.63 3.09 3.15
Zr-95 Activity <MDA <MDA <MDA <MDA <MDA
Zr-95 Confidence Interval NA NA NA NA NA
Zr-95 MDA 8.52 8.74 8.44 8.38 8.68
Ru-103 Activity <MDA <MDA <MDA <MDA <MDA
Ru-103 Confidence Interval NA NA NA NA NA
Ru-103 MDA 9.08 9.06 9.30 8.22 8.80
Sb-125 Activity <MDA <MDA <MDA <MDA <MDA
Sb-125 Confidence Interval NA NA NA NA NA
Sb-125 MDA 7.78 7.54 7.56 7.45 7.61
1-131 Activity No Data No Data No Data No Data No Data
1-131 Confidence Interval NA NA NA NA NA
1-131 MDA NA NA NA NA NA
Cs-134 Activity <MDA <MDA <MDA <MDA <MDA
Cs-134 Confidence Interval NA NA NA NA NA
Cs-134 MDA 2.37 2.46 2.37 2.42 2.35
Cs-137 Activity <MDA <MDA <MDA <MDA <MDA
Cs-137 Confidence Interval NA NA NA NA NA
Cs-137 MDA 2.60 2.37 2.43 2.41 2.49
Ce-144 Activity <MDA <MDA <MDA <MDA <MDA
Ce-144 Confidence Interval NA NA NA NA NA
Ce-144 MDA 29.76 29.60 30.49 29.15 28.32
Eu-152 Activity <MDA <MDA <MDA <MDA <MDA
Eu-152 Confidence Interval NA NA NA NA NA
Eu-152 MDA 8.24 7.70 8.25 7.86 8.28
Eu-154 Activity <MDA <MDA <MDA <MDA <MDA
Eu-154 Confidence Interval NA NA NA NA NA
Eu-154 MDA 6.39 4.85 5.66 5.74 5.73
Eu-155 Activity <MDA <MDA <MDA <MDA <MDA
Eu-155 Confidence Interval NA NA NA NA NA
Eu-155 MDA 12.77 12.84 12.90 13.03 13.38
Pb-212 Activity <MDA <MDA <MDA <MDA <MDA
Pb-212 Confidence Interval NA NA NA NA NA
Pb-212 MDA 6.29 6.35 6.26 6.30 6.75
Pb-214 Activity <MDA <MDA <MDA <MDA <MDA
Pb-214 Confidence Interval NA NA NA NA NA
Pb-214 MDA 6.16 6.33 5.90 6.33 6.30
Ra-226 Activity <MDA <MDA <MDA <MDA <MDA
Ra-226 Confidence Interval NA NA NA NA NA
Ra-226 MDA 78.15 78.51 78.72 77.44 77.96
Ac-228 Activity <MDA <MDA <MDA <MDA <MDA
Ac-228 Confidence Interval NA NA NA NA NA
Ac-228 MDA 9.88 11.36 9.72 10.46 11.09
U/Th-238 Activity <MDA <MDA <MDA <MDA <MDA
U/Th-238 Confidence Interval NA NA NA NA NA
U/Th-238 MDA 75.66 79.60 78.58 78.89 77.56
Am-241 Activity <MDA <MDA <MDA <MDA <MDA
Am-241 Confidence Interval NA NA NA NA NA
Am-241 MDA 27.09 27.03 26.94 26.23 26.70
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Location Description GWES8 GWE11 GWE10 GWE20 GWDuplicate03 GWE16
Collection Date 11/12/2009 11/12/2009 11/12/2009 11/19/2009 11/19/2009 11/19/2009
Be-7 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Be-7 Confidence Interval NA NA NA NA NA NA
Be-7 MDA 64.41 70.52 64.96 61.97 63.59 65.26
Na-22 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Na-22 Confidence Interval NA NA NA NA NA NA
Na-22 MDA 2.31 2.45 2.21 2.24 2.17 2.41
K-40 Activity <MDA <MDA <MDA <MDA <MDA <MDA
K-40 Confidence Interval NA NA NA NA NA NA
K-40 MDA 40.46 45.61 18.55 44.57 44.93 45.36
Mn-54 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Mn-54 Confidence Interval NA NA NA NA NA NA
Mn-54 MDA 2.56 2.52 2.61 2.86 2.64 2.56
Co0-58 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Co-58 Confidence Interval NA NA NA NA NA NA
Co-58 MDA 4.54 5.63 4.92 5.12 5.64 4.61
Co-60 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Co-60 Confidence Interval NA NA NA NA NA NA
C0-60 MDA 2.05 2.17 2.25 2.35 2.11 2.37
Zn-65 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Zn-65 Confidence Interval NA NA NA NA NA NA
Zn-65 MDA 5.61 5.78 6.04 6.60 6.27 5.53
Y-88 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Y-88 Confidence Interval NA NA NA NA NA NA
Y-88 MDA 3.94 3.43 3.85 3.13 4.01 3.56
Zr-95 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Zr-95 Confidence Interval NA NA NA NA NA NA
Zr-95 MDA 9.93 9.12 8.92 9.02 9.42 10.47
Ru-103 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Ru-103 Confidence Interval NA NA NA NA NA NA
Ru-103 MDA 11.53 11.79 11.65 11.67 10.59 11.17
Sb-125 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Sb-125 Confidence Interval NA NA NA NA NA NA
Sb-125 MDA 7.96 7.32 8.03 7.66 7.25 7.58
1-131 Activity No Data No Data No Data No Data No Data No Data
1-131 Confidence Interval NA NA NA NA NA NA
1-131 MDA NA NA NA NA NA NA
Cs-134 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Cs-134 Confidence Interval NA NA NA NA NA NA
Cs-134 MDA 2.41 2.53 2.50 2.52 2.30 2.51
Cs-137 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Cs-137 Confidence Interval NA NA NA NA NA NA
Cs-137 MDA 2.28 2.41 2.71 2.61 2.49 2.56
Ce-144 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Ce-144 Confidence Interval NA NA NA NA NA NA
Ce-144 MDA 30.82 30.67 30.93 31.10 31.12 30.08
Eu-152 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Eu-152 Confidence Interval NA NA NA NA NA NA
Eu-152 MDA 7.87 8.14 8.56 8.81 8.22 8.21
Eu-154 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Eu-154 Confidence Interval NA NA NA NA NA NA
Eu-154 MDA 6.21 6.56 5.93 6.07 5.85 6.44
Eu-155 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Eu-155 Confidence Interval NA NA NA NA NA NA
Eu-155 MDA 12.92 12.82 12.97 13.35 13.38 12.64
Pb-212 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Pb-212 Confidence Interval NA NA NA NA NA NA
Pb-212 MDA 5.49 6.54 6.57 6.48 6.65 6.23
Pb-214 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Pb-214 Confidence Interval NA NA NA NA NA NA
Pb-214 MDA 5.85 6.20 6.11 6.99 6.96 6.32
Ra-226 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Ra-226 Confidence Interval NA NA NA NA NA NA
Ra-226 MDA 76.88 77.10 81.57 81.81 79.23 76.48
Ac-228 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Ac-228 Confidence Interval NA NA NA NA NA NA
Ac-228 MDA 10.39 9.55 10.24 12.74 12.33 10.06
U/Th-238 Activity <MDA <MDA <MDA <MDA <MDA <MDA
U/Th-238 Confidence Interval NA NA NA NA NA NA
U/Th-238 MDA 80.06 76.47 76.54 82.88 77.57 80.26
Am-241 Activity <MDA <MDA <MDA <MDA <MDA <MDA
Am-241 Confidence Interval NA NA NA NA NA NA
Am-241 MDA 26.10 25.88 25.97 25.93 27.05 24.43
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Location Description GWE12 GWE7X GWE14X GWE18 GWDuplicate04
Collection Date 12/1/2009 12/3/2009 12/1/2009 12/3/2009 12/10/2009
Be-7 Activity <MDA <MDA <MDA <MDA <MDA
Be-7 Confidence Interval NA NA NA NA NA
Be-7 MDA 60.04 60.19 63.72 60.05 55.03
Na-22 Activity <MDA <MDA <MDA <MDA <MDA
Na-22 Confidence Interval NA NA NA NA NA
Na-22 MDA 2.20 2.20 2.57 2.32 2.44
K-40 Activity <MDA <MDA <MDA <MDA <MDA
K-40 Confidence Interval NA NA NA NA NA
K-40 MDA 50.64 48.72 49.05 45.09 44.83
Mn-54 Activity <MDA <MDA <MDA <MDA <MDA
Mn-54 Confidence Interval NA NA NA NA NA
Mn-54 MDA 2.48 2.68 2.55 2.69 2.74
Co-58 Activity <MDA <MDA <MDA <MDA <MDA
Co-58 Confidence Interval NA NA NA NA NA
Co-58 MDA 5.04 4.53 4.72 4.74 4.41
Co0-60 Activity <MDA <MDA <MDA <MDA <MDA
Co-60 Confidence Interval NA NA NA NA NA
C0-60 MDA 2.08 2.32 2.27 2.04 2.10
Zn-65 Activity <MDA <MDA <MDA <MDA <MDA
Zn-65 Confidence Interval NA NA NA NA NA
Zn-65 MDA 5.76 5.19 5.35 5.26 6.12
Y-88 Activity <MDA <MDA <MDA <MDA <MDA
Y-88 Confidence Interval NA NA NA NA NA
Y-88 MDA 3.73 3.62 3.66 3.88 3.38
Zr-95 Activity <MDA <MDA <MDA <MDA <MDA
Zr-95 Confidence Interval NA NA NA NA NA
Zr-95 MDA 9.75 9.20 9.67 9.41 8.44
Ru-103 Activity <MDA <MDA <MDA <MDA <MDA
Ru-103 Confidence Interval NA NA NA NA NA
Ru-103 MDA 11.16 10.62 11.38 9.99 9.40
Sb-125 Activity <MDA <MDA <MDA <MDA <MDA
Sb-125 Confidence Interval NA NA NA NA NA
Sb-125 MDA 6.82 7.85 7.97 7.31 7.24
1-131 Activity No Data No Data No Data No Data No Data
1-131 Confidence Interval NA NA NA NA NA
1-131 MDA NA NA NA NA NA
Cs-134 Activity <MDA <MDA <MDA <MDA <MDA
Cs-134 Confidence Interval NA NA NA NA NA
Cs-134 MDA 2.37 2.54 2.34 2.48 2.41
Cs-137 Activity <MDA <MDA <MDA <MDA <MDA
Cs-137 Confidence Interval NA NA NA NA NA
Cs-137 MDA 2.44 2.37 2.51 2.26 2.57
Ce-144 Activity <MDA <MDA <MDA <MDA <MDA
Ce-144 Confidence Interval NA NA NA NA NA
Ce-144 MDA 29.58 30.58 30.63 30.75 29.95
Eu-152 Activity <MDA <MDA <MDA <MDA <MDA
Eu-152 Confidence Interval NA NA NA NA NA
Eu-152 MDA 8.19 8.21 8.43 8.07 8.73
Eu-154 Activity <MDA <MDA <MDA <MDA <MDA
Eu-154 Confidence Interval NA NA NA NA NA
Eu-154 MDA 5.93 5.96 6.95 6.41 6.59
Eu-155 Activity <MDA <MDA <MDA <MDA <MDA
Eu-155 Confidence Interval NA NA NA NA NA
Eu-155 MDA 13.06 12.43 12.90 13.26 12.82
Pb-212 Activity <MDA <MDA <MDA <MDA <MDA
Pb-212 Confidence Interval NA NA NA NA NA
Pb-212 MDA 6.35 6.65 6.65 6.31 6.40
Pb-214 Activity <MDA <MDA <MDA <MDA <MDA
Pb-214 Confidence Interval NA NA NA NA NA
Pb-214 MDA 6.11 6.19 6.25 5.90 6.48
Ra-226 Activity <MDA <MDA <MDA <MDA <MDA
Ra-226 Confidence Interval NA NA NA NA NA
Ra-226 MDA 80.59 78.22 78.41 78.61 79.47
Ac-228 Activity <MDA <MDA <MDA <MDA <MDA
Ac-228 Confidence Interval NA NA NA NA NA
Ac-228 MDA 10.69 10.14 11.26 9.82 10.16
U/Th-238 Activity <MDA <MDA <MDA <MDA <MDA
U/Th-238 Confidence Interval NA NA NA NA NA
U/Th-238 MDA 78.58 76.85 77.99 76.45 76.90
Am-241 Activity <MDA <MDA <MDA <MDA <MDA
Am-241 Confidence Interval NA NA NA NA NA
Am-241 MDA 27.11 27.13 27.20 26.55 25.50
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Location Description M03706 M03707 M03708 M03709 M03131 M03132
Collection Date 3/18/2009 3/17/2009 3/10/2009 3/3/2009 4/8/2009 4/8/2009
Alpha Activity <LLD <LLD
Alpha Confidence Interval 1.26 1.06 1.20 1.17 NA NA
Alpha LLD 1.19 1.22 1.18 1.10 4.86 2.56
Beta Activity <LLD <LLD <LLD <LLD
Beta Confidence Interval NA NA 1.54 1.48 NA NA
Beta LLD 2.52 2.53 2.52 2.49 3.84 3.66
Network Wells
Location Description M03702 M03703 M03704 M03705 M06601 M06602
Collection Date 3/24/2009 4/7/2009 4/7/2009 3/24/2009 2/12/2009 2/12/2009
Alpha Activity <LLD <LLD <LLD <LLD <LLD
Alpha Confidence Interval NA NA NA 1.08 NA NA
Alpha LLD 1.59 5.38 451 1.22 2.58 4.52
Beta Activity <LLD <LLD <LLD <LLD <LLD <LLD
Beta Confidence Interval NA NA NA NA NA NA
Beta LLD 2.60 3.87 3.24 2.52 4.03 4.24
Network Wells
Location Description M06603 M06604 M06605 M06608 M03101 M03104
Collection Date 2/9/2009 2/9/2009 2/4/2009 2/3/2009 2/17/2009 2/25/2009
Alpha Activity <LLD <LLD <LLD <LLD <LLD
Alpha Confidence Interval NA NA NA NA NA 2.53
Alpha LLD 515 4.75 3.25 3.23 3.31 1.93
Beta Activity <LLD <LLD <LLD <LLD <LLD
Beta Confidence Interval NA NA NA 2.09 NA NA
Beta LLD 4.30 4.25 4.12 3.73 4.13 2.63

Network Wells

Location Description Trip Blank 1 | Duplicate 1 | Trip Blank 2 | Duplicate 2
Collection Date 2/3/2009 2/3/2009 4/8/2009 4/7/2009
Alpha Activity <LLD <LLD <LLD <LLD
Alpha Confidence Interval NA NA NA NA
Alpha LLD 2.38 2.93 1.81 5.45
Beta Activity <LLD <LLD <LLD <LLD
Beta Confidence Interval NA NA NA NA
Beta LLD 4.00 4.08 3.53 3.88

Network Wells

Location Description D00383 D02640
Collection Date 5/27/2009 5/27/2009
Alpha Activity

Alpha Confidence Interval 1.30 1.14
Alpha LLD 1.51 1.51
Beta Activity <LLD <LLD
Beta Confidence Interval NA NA
Beta LLD 2.28 2.28

Network Wells
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Location Description GWB12 GWB17 GWB14 GWB15 GWB20X GWB8
Collection Date 5/26/2009 1/27/2009 2/3/2009 11/5/2009 12/14/2009 12/10/2009
Alpha Activity <LLD <LLD <LLD
Alpha Confidence Interval NA NA 3.57 NA 2.07 NA
Alpha LLD 2.03 3.11 5.15 3.61 2.88 1.76
Beta Activity <LLD <LLD <LLD <LLD
Beta Confidence Interval NA NA 2.28 1.22 NA NA
Beta LLD 2.37 411 | 3.88 | 1.96 | 2.21 2.13
Background Wells
Location Description GWDuplicate 04 GWB13 GWB19 GWB9 GWB18
Collection Date 12/10/2009 12/16/2009 12/14/2009 12/9/2009 12/10/2009
Alpha Activity <LLD <LLD <LLD <LLD
Alpha Confidence Interval NA NA NA 1.35 NA
Alpha LLD 1.76 2.07 2.22E+00 1.94 1.90
Beta Activity <LLD <LLD <LLD <LLD <LLD
Beta Confidence Interval NA NA NA NA NA
Beta LLD 2.13 2.16 2.17 2.15 2.15
Background Wells
Location Description GWE11 GWES GWE10 GWE20 GWDuplicate03
Collection Date 11/12/2009 11/12/2009 11/12/2009 11/19/2009 11/19/2009
Alpha Activity <LLD <LLD <LLD
Alpha Confidence Interval NA NA NA 2.05 1.92
Alpha LLD 1.87 1.64 1.63 1.75 1.75
Beta Activity <LLD
Beta Confidence Interval NA 1.13 1.15 1.54 1.52
Beta LLD 1.88 1.86 1.86 2.13 2.13
Perimeter Wells
Location Description GWEL16 GWE12 GWE7X GWE14X GWE18
Collection Date 11/19/2009 12/1/2009 12/3/2009 12/1/2009 12/3/2009
Alpha Activity <LLD <LLD <LLD <LLD
Alpha Confidence Interval NA NA NA 1.25 NA
Alpha LLD 2.43 2.54 2.11 1.65 2.47
Beta Activity <LLD___|[L84i |  <LiD <LLD <LLD
Beta Confidence Interval NA 1.38 NA NA NA
Beta LLD 2.19 2.19 2.17 2.12 2.19

Perimeter Wells
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Location Description M03131 MO03132 MO03703 MO03704 M03101 MO03104
Collection Date 4/8/2009 4/8/2009 4/7/2009 4/7/2009 2/17/09 2/25/2009
Tritium Activity <248 <248 <248 <248 <185 <183
Tritium Confidence Interval NA NA NA NA NA NA
Tritium LLD 248 248 248 248 185 183
Location Description MO03709 MO03708 MO03707 MO03706 MO03705 MO03702
Collection Date 3/3/2009 3/10/2009 3/17/2009 3/18/2009 3/24/2009 3/24/2009
Tritium Activity <183 <183 <183 <183 <183 <183
Tritium Confidence Interval NA NA NA NA NA NA
Tritium LLD 183 183 183 183 183 183
Location Description MO06601 M06602 MO06603 M06604 MO06605 MO06608
Collection Date 2/12/2009 2/12/09 2/9/09 2/9/09 2/4/09 2/3/09
Tritium Activity <185 <185 <185 <185 <185 <185
Tritium Confidence Interval NA NA NA NA NA NA
Tritium LLD 185 185 185 185 185 185
Location Description Trip Blank 1 Duplicate 1 Trip Blank 2 Duplicate 2
Collection Date 2/3/09 2/3/2009 4/8/2009 4/7/2009
Tritium Activity [ 192 ] <185 <248 <248
Tritium Confidence Interval 86 NA NA NA
Tritium LLD 185 185 248 248
C Wells
Location Description GWB12 GWB17 GWB14 GWDuplicate04
Collection Date 5/26/2009 1/27/2009 2/3/2009 12/10/2009
Tritium Activity <190 <185 <185 <191
Tritium Confidence Interval NA NA NA NA
Tritium LLD 190 185 185 191
Location Description GWB18 GWBS8 GWB13 GWB9
Collection Date 12/10/2009 12/10/2009 12/16/2009 12/9/2009
Tritium Activity <191 <191 <191
Tritium Confidence Interval NA NA NA 93
Tritium LLD 191 191 191 191
Location Description GWB19 GWB20X GWB15
Collection Date 12/14/2009 12/14/2009 11/5/2009
Tritium Activity <191 <191 <185
Tritium Confidence Interval NA NA NA
Tritium LLD 191 191 185

Background Wells
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Location Description GWES8 GWE11 GWE10 GWE20
Collection Date 11/12/2009 11/12/2009 11/12/2009 11/19/2009
Tritium Activity <185 <185 <185
Tritium Confidence Interval NA 86 NA NA
Tritium LLD 185 185 185 185
Location Description GWDuplicate03 GWE16 GWE12 GWE14X
Collection Date 11/19/2009 11/19/2009 12/1/2009 12/1/2009
Tritium Activity <185 <185 <185
Tritium Confidence Interval NA NA NA 90
Tritium LLD 185 185 185 185
Location Description GWET7X GWE18
Collection Date 12/3/2009 12/3/2009
Tritium Activity <185 <185
Tritium Confidence Interval NA NA
Tritium LLD 185 185
Perimeter Wells
Location Description D00383 D02640
Collection Date 5/27/2009 5/27/2009
Tritium Activity
Tritium Confidence Interval 92 94
Tritium LLD | 190 | 190
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Location Description M06601 MO06602 M06603 M06604 M06605 M06608 M03101
Collection Date 2/12/2009 2/12/2009 2/9/2009 2/9/2009 2/4/2009 2/3/2009 2/17/2009
Field Water Quality Data
pH 5.06 4.27 6.33 5.25 5.21 5.32 7.32
Conductivity 0.020 0.158 0.207 0.162 0.087 0.074 0.103
Turbitity 0.00 4.00 0.00 0.00 0.00 0.00 3.00
Dissolved Oxygen 6.78 5.40 -1.24 -0.07 -0.27 -0.91 0.59
Temperature © 19.30 19.40 20.10 20.20 19.40 22.40 25.40
Analyte
Alkalinity (mg/L) 6.200 95.000 110.000 83.000 33.000 22.000 42.000
Phenolphthalein Alkalinity (mg/L) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Hardness (mg/L) 7.000 78.000 96.000 67.000 33.000 13.000 3.800
Specific Conductivity (UMHOS) 27.000 180.000 230.000 180.000 96.000 78.000 120.000
Total Dissolved Solids (mg/L) 28.000 110.000 160.000 140.000 67.000 57.000 92.000
Total Organic Carbon (mg/L) <2.0 <2.0 <2.0 <2.0 <2.0 No data <2.0
Chloride (mg/L) 2.500 4.400 2.100 2.000 1.600 1.400 15.000
Fluoride (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nitrite (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate/Nitrite (mg/L) 0.280 0.069 <0.020 No data <0.020 <0.020 <0.020
Ammonia (mg/L) <0.050 <0.050 <0.050 No data <0.050 <0.050 <0.050
Total Kjeldahl Nitrogen (mg/L) <0.10 <0.10 <0.10 <0.10 0.150 0.200 3.400
Ortho Phosphate (mg/L) <0.020 <0.020 0.035 0.023 0.073 0.039 0.021
Sulfate (mg/L) <5.0 <5.0 5.900 5.900 11.000 12.000 11.000
Aluminum (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Barium (mg/L) <0.050 <0.050 <0.050 <0.050 <0.050
Boron (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chromium (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Calcium (mg/L) 2.500 30.000 37.000 25.000 12.000 4.600 1.000
Cobalt (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Copper (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Iron (mg/L) 0.025 0.110 0.060 0.360 0.600 0.510 0.051
Magnesium (mg/L) 0.190 0.660 1.000 1.200 0.650 0.400 0.320
Manganese (mg/L) <0.010 <0.010 <0.010
Mercury (mg/L) <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Nickel (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Potassium (mg/L) <1.0 <1.0 1.600 1.800 2.200 4.200 2.200
Silicon (mg/L) 3.200 5.100 12.000 12.000 6.000 6.700 10.000
Silver (mg/L) <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Sodium _(mg/L) 1.000 1.700 1.600 1.400 1.200 1.500 19.000
Vanadium (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Zinc (mg/L) <0.010 <0.010 <0.010
pH (SU) 6.000 7.900 7.900 7.500 7.100 6.900 7.800
Selenium (mg/L) <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Cadmium (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Lead (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Antimony (mg/L) <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Thallium (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Vinyl Chloride (mg/L) <0.00500 <0.00500 <0.00500 <0.0050 <0.0050 <0.0050 <0.00500
Trichloroethene (mg/L) <0.00500 <0.00500 <0.00500 <0.0050 <0.0050 <0.0050 <0.00500
Tetrachloroethene (mg/L) <0.00500 <0.00500 <0.00500 <0.0050 <0.0050 <0.0050 <0.00500
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Location Description Trip Blank 1] Duplicate 1 M03104 M03709 M03708 M03707 M03706
Collection Date 2/3/2009 2/3/2009 2/25/2009 3/3/2009 3/10/2009 3/17/2009 3/18/2009
Field Water Quality Data
pH No data No data 5.43 6.78 4.40 6.01 5.91
Conductivity No data No data 0.237 0.066 0.081 0.158 0.145
Turbitity No data No data 0.00 0.00 4.00 0.00 0.00
Dissolved Oxygen No data No data -1.60 1.18 -1.46 2.11 1.54
Temperature © No data No data 21.20 22.40 19.50 21.80 21.60
Analyte
Alkalinity (mg/L) <1.0 22.000 120.000 16.000 36.000 35.000 31.000
Phenolphthalein Alkalinity (mg/L) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Hardness (mg/L) <1.0 15.000 110.000 10.000 26.000 28.000 31.000
Specific Conductivity (UMHOS) 0.670 80.000 270.000 73.000 99.000 100.000 93.000
Total Dissolved Solids (mg/L) 3.500 67.000 180.000 54.000 78.000 75.000 62.000
Total Organic Carbon (mg/L) No data No data <2.0 <2.0 <2.0 <2.0 <2.0
Chloride (mg/L) <1.0 1.300 5.100 1.300 1.300 2.100 2.400
Fluoride (mg/L) <0.10 <0.10 | 0:d00 0000 |00 | <0.10 <0.10
Nitrite (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate/Nitrite (mg/L) <0.020 <0.020 <0.020 No data <0.020 <0.020 <0.020
Ammonia (mg/L) <0.050 0.082 <0.050 <0.050 <0.050 0.060 <0.050
Total Kjeldahl Nitrogen (mg/L) 0.150 0.200 No data <0.10 <0.10 <0.10 0.100
Ortho Phosphate (mg/L) <0.020 0.032 <0.020 <0.020 0.052 0.082 0.077
Sulfate (mg/L) <5.0 12.000 9.000 12.000 12.000 10.000 10.000
Aluminum (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Barium (mg/L) <0.050
Boron (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chromium (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Calcium (mg/L) <0.050 5.400 39.000 2.800 7.600 9.000 11.000
Cobalt (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Copper_(mg/L) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Iron (mg/L) <0.020 0.570 0.370 0.900 0.540 0.380 0.690
Magnesium (mg/L) <0.050 0.470 3.200 0.760 1.800 1.300 0.930
Manganese (mg/L) <0.010
Mercury (mg/L) <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Nickel (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Potassium (mg/L) <1.0 5.000 3.200 4.900 6.400 3.400 2.000
Silicon (mg/L) <0.050 6.700 No data No data 6.400 7.400 6.300
Silver (mg/L) <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Sodium (mg/L) 0.140 1.800 2.600 3.300 2.900 1.600 1.400
Vanadium (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Zinc (mg/L) <0.010
pH (SU) 5.000 6.900 8.000 6.900 7.100 6.700 6.800
Selenium (mg/L) <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Cadmium_(mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic_(mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Lead (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Antimony (mg/L) <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.004 <0.0030
Thallium (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Vinyl Chloride (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Trichloroethene (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tetrachloroethene (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
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Location Description M03702 M03705 M03131 M03132 M03703 M03704 Duplicate 2
Collection Date 3/24/2009 3/24/2009 4/8/2009 4/8/2009 4/7/2009 4/7/2009 4/7/2009
Field Water Quality Data
pH 6.99 5.71 No data No data 10.18 7.45 No data
Conductivity 0.253 0.153 No data No data 1.150 0.346 No data
Turbitity 1.00 0.00 No data No data 2.00 0.00 No data
Dissolved Oxygen 7.16 1.34 No data No data 3.77 0.93 No data
Temperature © 19.60 21.00 No data No data 19.70 19.70 No data
Analyte
Alkalinity (mg/L) 83 34 99 43 44 110 38
Phenolphthalein Alkalinity (mg/L) 0 0 0 0 5 0 10
Hardness (mg/L) 78 36 87 6.7 110 110 120
Specific Conductivity (UMHOS) 170 100 220 120 99 240 93
Total Dissolved Solids (mg/L) 110 78 150 77 66 150 65
Total Organic Carbon (mg/L) <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2
Chloride (mg/L) 2.2 2.1 2.2 1.9 1.9 0.1 No data
Fluoride (mg/L) <0.10
Nitrite (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate/Nitrite (mg/L) 0.055 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Ammonia (mg/L) <0.050 <0.050 <0.050 No data 0.058 <0.050 0.086
Total Kjeldahl Nitrogen (mg/L) 0.62 <0.10 No data No data <0.10 <0.10 <0.10
Ortho Phosphate (mg/L) <0.020 0.044 <0.020 <0.020 <0.020 <0.020 <0.020
Sulfate (mg/L) <5.0 11 11 0.17 8.2
Aluminum (mg/L) <0.10 <0.10 <0.10 <0.050
Barium (mg/L) <0.050
Boron (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chromium_(mg/L) <0.010 <0.010 <0.010 <0.010 <0.0050 <0.0050 <0.0050
Calcium_(mg/L) 30 13 32 2 40 39 45
Cobalt (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Copper_(mg/L) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Iron_(mg/L) <0.020 1 0.36 0.053 0.021 0.24 0.048
Magnesium (mg/L) 0.67 0.94 1.7 0.42 1.6 2.9 15
Manganese (mg/L) <0.010 <0.010 <0.010 <0.010
Mercury (mg/L) <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Nickel (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Potassium (mg/L) <1.0 2.4 2.1 3.4 4.2 2.2 4.5
Silicon (mg/L) 6.2 6.8 12 6.4 9 12 8.7
Silver (mg/L) <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Sodium _(mg/L) 1.3 1.4 1.9 17 3.9 2 4.2
Vanadium (mg/L) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Zinc (mg/L) <0.010 <0.010
pH (SU) 8 6.6 7.8 8.2 9 8 9.4
Selenium (mg/L) <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Cadmium_(mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 No data <0.00010
Arsenic_(mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Lead (mg/L) <0.0050 <0.0050 <0.0050 <0.0050
Antimony (mg/L) <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Thallium_(mg/L) <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.00050
Vinyl Chloride (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Trichloroethene (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tetrachloroethene (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
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Location Description Trip Blank 2 D00383 D02640
Collection Date 4/8/2009 5/27/2009 5/27/2009
Field Water Quality Data
pH No data No data No data
Conductivity No data No data No data
Turbitity No data No data No data
Dissolved Oxygen No data No data No data
Temperature © No data No data No data
Analyte
Alkalinity (mg/L) <1.0 No data No Data
Phenolphthalein Alkalinity (mg/L) 0 No data No data
Hardness (mg/L) <1.0 No data No data
Specific Conductivity (UMHOS) 0.64 No data No data
Total Dissolved Solids (mg/L) <10 No data No data
Total Organic Carbon (mg/L) <2.0 No data No data
Chloride (mg/L) <1.0 No data No data
Fluoride (mg/L) <0.10 No data No data
Nitrite (mg/L) <0.020 No data No data
Nitrate/Nitrite (mg/L) <0.020 No data No data
Ammonia (mg/L) <0.050 No data No data
Total Kjeldahl Nitrogen (mg/L) No data No data No data
Ortho Phosphate (mg/L) <0.020 No data No data
Sulfate (mg/L) <5.0 No data No data
Aluminum (mg/L) <0.050 No data No data
Barium (mg/L) <0.050 No data No data
Boron (mg/L) <0.10 No data No data
Chromium (mg/L) <0.0050 No data No data
Calcium (mg/L) 0.11 No data No data
Cobalt (mg/L) <0.020 No data No data
Copper (mg/L) <0.010 No data No data
Iron (mg/L) <0.020 No data No data
Magnesium (mg/L) 0.014 No data No data
Manganese (mg/L) <0.010 No data No data
Mercury (mg/L) <0.00020 No data No data
Nickel (mg/L) <0.020 No data No data
Potassium (mg/L) <1.0 No data No data
Silicon (mg/L) <0.050 No data No data
Silver (mg/L) <0.030 No data No data
Sodium (mg/L) 0.17 No data No data
Vanadium (mg/L) <0.020 No data No data
Zinc (mg/L) <0.010 No data No data
pH (SU) 5.2 No data No data
Selenium (mg/L) <0.0020 No data No data
Cadmium (mg/L) <0.00010 No data No data
Arsenic (mg/L) <0.0050 No data No data
Lead (mg/L) <0.0050 No data No data
Antimony (mg/L) <0.0030 No data No data
Thallium (mg/L) <0.00050 No data No data
Vinyl Chloride (mg/L) <0.0050 <0.00500 <0.00500
Trichloroethene (mg/L) <0.0050 <0.00500 <0.00500
Tetrachloroethene (mg/L) <0.0050 <0.00500 <0.00500
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Notes:
1. N/A = Not Applicable
2. LLD = Lower Limit of Detection
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Location Description Description Alpha (pCi/L) Beta (pCi/L) Tritium (pCi/L)
GWE11 Random Perimeter <1.87 <1.88
GWE14X Random Perimeter <2.12
GWE20 Random Perimeter
GWES Random Perimeter
GWE10 Random Perimeter
GWE12 Random Perimeter
GWB9 Random Background
GWB14 Random Background
GWB20X Random Background
GWB15 Random Background
Random Background Random Perimeter
Mean  Std Dev. Median Mean | Std Dev. [ Median
Alpha (pCi/L) 4.74 3.18 3.71 Alpha (pCi/L) 6.04 4.83 6.04
Beta (pCi/L) 4.81 3.10 4.81 Beta (pCi/L) 3.35 1.62 2.89
Tritium (pCi/L) 303 N/A 303 Tritium (pCi/L)| 239.5 65.76 239.5
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Ambient Groundwater Data
2009 Ambient Groundwater Monitoring Summary Statistics

Location Description Alpha (pCi/L) Beta (pCi/L) Tritium (pCi/L)
MO03706 <LLD <LLD
M03707 <LLD <LLD
MO03708 <LLD
M03709 <LLD
MO03705 <LLD <LLD
M03104 <LLD <LLD
MO06608 <LLD
D00383
D02640

Trip Blank1 <LLD

C Wells and Network Wells
Mean Std Dev. | Median
Alpha (pCi/L) 3.30 2.12 2.82

Beta (pCi/L) | 3.98 0.70 4.09

Tritum (pCi/L)| 309 52.33 309
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2.2 Drinking Water Quality Monitoring

2.2.1 Summary

The Environmental Surveillance and Oversight Program (ESOP) Drinking Water Monitoring
Project, as part of South Carolina Department of Health and Environmental Control
(SCDHEC), evaluates drinking water quality in communities that could be impacted by
Savannah River Site (SRS) operations. ESOP provides assurance to the public that
radiological constituents have not impacted community drinking water systems adjacent and
downstream to the SRS. Additionally, ESOP provides analytical data from this project for
comparison to published Department of Energy-Savannah River (DOE-SR) data. The project
objectives are to collect monthly composite surface water samples from water treatment plants
using the lower portion of the Savannah River, and to collect semi-annual grab samples from
selected community drinking water systems within 30 miles of SRS. SCDHEC analyzes
samples for gross alpha, non-volatile beta, gamma-emitting radionuclides, and tritium.

The study area was established as a 30-mile radius circle centered in the SRS. Using SCDHEC
geographical information system, 18 groundwater fed and four surface water fed community
drinking water systems were selected (Section 2.2.2, Map 4). These systems serve
approximately 281,000 customers with approximately 100,000 receiving their water from
groundwater sources (Section 2.2.3, Table 1). None of the drinking water samples collected
originated from the SRS drinking water system.

During 2009, DOE-SR collected water samples from four surface water locations (North
Augusta, Purrysburg, Beaufort and Savannah) that are colocated with the ESOP surface water
fed drinking water systems.

Historically, tritium has been the main environmental release due to operations at the SRS.
Tritium was produced as a nuclear weapon enhancement component. The majority of tritium
releases came from the production reactors and the separation areas (Till et al 2001). In addition
to SRS activities, tritium can be attributed to releases from nuclear facilities within close
proximity of the study area.

Man-made gamma-emitting radionuclides, such as iodine-131, cesium-137, and cobalt-60, were
products of SRS activities. These radionuclides were produced by fission in reactor fuels. They
were primarily released in surface streams in the 1960s or into the atmosphere in the separation
areas (WSRC 1998). There have been no detections of gamma-emitting radionuclides in water
systems since ESOP began testing drinking water in 2002. Currently, DOE-SR does not conduct
drinking water sampling off-site from groundwater fed wells.
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Results and Discussion

Surface Water System Fixed Network Results

Tritium

Tritium oxide, the form of most concern, is generally indistinguishable from normal water and
can move rapidly through the environment in the same manner as water. Tritium is naturally
present in surface waters at about 10 to 30 picocuries per liter (pCi/L) (ANL 2007). The
maximum contaminant level (MCL) developed by the United States Environmental Protection
Agency (USEPA) for tritium in drinking water supplies is 20,000 pCi/L (ANL 2007). Tritium
continues to be the most abundant radionuclide detected in public drinking water in the study
area. Detected in both groundwater and surface water systems, the ESOP tritium detectable
average was 202 pCi/L for groundwater systems and 390.65 pCi/L for surface water systems.
The DOE-SR detectable average for surface water systems was 291.15 (+ 156.98) pCi/L. These
tritium activities, however, were quite low when compared to the USEPA drinking water MCL
of 20,000 pCi/L (USEPA 2002).

The primary tritium releases originated from processes associated with the reactors (R, P, K, L,
and C), separation facilities (F-area and H-area), the heavy water facility (D-area), and tritium
recovery in the tritium facilities. The two main types of tritium releases come from direct
releases from site facilities and migration from seepage basins in F-area and H-area, the burial
ground, and the K-area containment basin. In the early operational years, almost 100% of the
releases to streams were related to direct releases. After the cessation of operational activities,
most releases were a result of migration from the seepage basins. Since the mid 1970s, migration
and outcropping to streams have accounted for most of the SRS tritium released to surface water
(Till etal. 2001).

Based on a review of the surface water data from the Savannah River, tritium was detected above
the lower limit of detection (LLD) in approximately 70% of surface water composite samples.
Detectable tritium activity in these samples yielded an average of 390.65 (+ 80.93) pCi/L and
ranged from 186 to 906 pCi/L. These tritium activities are measurable but not significant when
compared with the 20,000 pCi/L USEPA MCL (USEPA 2002). Of the 12 upstream North
Augusta surface water composites, there were two detections above the LLD. Tritium activity in
the North Augusta samples ranged from 186 to 391 pCi/L and averaged 288.50 (+ 144.96) pCi/L.
Of the 36 composite samples collected down stream from SRS, 32 samples had a tritium activity
slightly above the MDA. The tritium activity in these three downstream intakes, Chelsea Plant,
Purrysburg Plant, and City of Savannah had a range of 192 to 906 and averaged 424.69 (+ 64.51)
pCi/L. Figure 1 of Section 2.2.3 illustrates the trending data for surface water fed systems over
the past five years.

Gamma-emitting Radionuclides

Gamma-emitting radionuclides of concern (Section 2.2.3, Table 2) were not detected above the
minimum detectable activity (MDA) and have not been detected for any of the surface water
samples collected by ESOP or DOE-SR since 2002.
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Gross Alpha and Non-volatile Beta

Gross alpha-emitting radionuclides were released to liquid effluent from the reactor materials
area (M-area), separations areas (F- area and H-area), and the reactor areas. The primary stream
affected by the M-area releases was Tims Branch, which ultimately flows into Upper Three
Runs. Fourmile Creek is the stream most affected by releases coming from the separation areas.
Releases from the reactor areas affected all streams with the exception of Upper Three Runs
(Till et al 2001). Gross beta-emitting radionuclides were released to liquid effluent from the
separations areas (F-area and H-area). The stream primarily affected by these releases was
Fourmile Creek (Till et al. 2001). The aforementioned streams ultimately flow directly or
indirectly into the Savannah River.

Gross alpha was detected at Purrysburg in July 2009 with an activity of 3.30 pCi/L. Non-volatile
beta was detected a three locations (Chelsea, Savannah and Purrysburg). These three locations
revealed non-volatile beta detections that averaged 2.99 (+ 1.04) pCi/L and ranged from 2.13 to
4.12 pCi/L. Speciation is not conducted for gross alpha or non-volatile beta unless there is
detection above the USEPA MCL of 15 pCi/L or 8 pCi/L, respectively (USEPA 2002). Alpha
and beta activity is likely attributable to naturally occurring radionuclides.

Section 2.2.3 (Figures 1, 2 and 3) illustrate the trends in tritium, gross alpha and non-volatile beta
concentrations since the year 2005. Although there are several detections identified during the
2009 sampling event, none of these analytes have exceeded the EPA established MCL for each
of these contaminants. As a result, these concentrations are not considered to be known health
risks for humans.

Groundwater System Fixed Network Results

Tritium

Based on a review of the analytical data, only one of the 18 groundwater fed systems sampled
had tritium activities above the LLD. This tritium detection located at the Elko public water
system yielded an activity of 202 pCi/L. This tritium activity is measurable but not significant
when compared to the 20,000 pCi/L USEPA MCL (USEPA 2002). Figure 1 in Section 2.2.3
shows trending data from the past five years for the samples from groundwater fed systems that
showed detections.

Gamma-emitting Radionuclides

Gamma-emitting radionuclides of concern were not detected above the MDA in any groundwater
samples tested in eight years of testing by ESOP. As a result of the history on non-detections for
gamma-emitting radionuclides, no summary statistics were calculated.

Gross Alpha and Non-volatile Beta

Gross alpha was detected in two of the 18 groundwater systems (Jackson and College Acres)
tested in 2009. The range for gross alpha activity was 2.12 to 4.46 pCi/L with an average
activity of 2.80 (+ 0.96) pCi/L. All gross alpha samples were below the USEPA MCL of 15
pCi/L (USEPA 2002). Speciation is not conducted for gross alpha unless there is a detection
above the USEPA MCL of 15 pCi/L. Summary statistics for groundwater fed systems are
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located in Section 2.2.5. There was a single detection for non-volatile beta located at the Bath
water district and yielded an activity of 2.74 pCi/L. Although this concentration is detectable, it
is well below the EPA established MCL of 8 pCi/L.

The SCDHEC Drinking Water Monitoring Project continues to be an important source of
essential data for assessing human health exposure pathways. SCDHEC will continue sampling
to provide the public with an independent source of radiological data for drinking water systems
within the SRS study area.

ESOP and DOE-SR Data Comparison

DOE-SR conducts monthly composite sampling at the four water treatment plants (North
Augusta, Purrysburg, Beaufort and Savannah) that use Savannah River surface water to supply
drinking water for the local population.

Based on the DOE-SR 2009 annual report, tritium in the three downstream water intakes
averaged 368.33 (+ 34.99) pCi/L ranging from 329.0 to 396.0 pCi/L while ESOP downstream
detections averaged 424.70 (+ 64.52) pCi/L ranging from 350.27 to 464.72 pCi/L. Figure 4 and
Figure 5 illustrate DOE-SR finished water tritium detection averages over a five year time
period. DOE-SR had an overall detected tritium average of 291.15 (+ 156.99) pCi/L for all
surface water samples collected in 2009. This was lower than the ESOP detected tritium average
of 390.65 (£ 80.93) pCi/L for the same period. The ESOP calculated average tritium activity for
North Augusta is 288.50 pCi/L. This average is lower than the averages for the other down
stream locations due to the fact North Augusta is located up stream from the SRS (Table 3). All
samples were within one standard deviation as well as being lower than the USEPA MCL of
20,000 pCi/L (USEPA 2002). Tritium continues to be the most abundant radionuclide in the
Savannah River. Tritium activity in 2009 is within one standard deviation of the running 5 year
average. These activity levels are well below the USEPA MCL.

Gamma-emitting radionuclides were not detected in DOE-SR or ESOP samples in 2009.
DOE-SR and ESOP detected non-volatile beta in surface water samples. The DOE-SR non-
volatile beta average (for all four locations) of 2.20 (+ 0.19) pCi/L was slightly less than the
single ESOP detection of 4.12 pCi/L located at the city of Savannah. DOE-SR reported an
average gross alpha activity (for all four locations) of 0.08 (+ 0.07) pCi/L. ESOP had a single
surface water gross alpha detection at the Purrysburg plant of 3.30 pCi/L. Naturally occurring
radionuclides may account for variability in tritium activities. All detections were less than the
established USEPA MCL for gross alpha and non-volatile beta in drinking water (USEPA 2002).

Alphas (or betas) are not directly comparable due to the unknown nature (species) of the
contributing alphas (or betas) in any two compared samples.

Conclusions and Recommendations

Tritium continues to be the most abundant radionuclide detected in public drinking water
supplies potentially impacted by SRS. Tritium was detected in both groundwater and surface
water systems. However, these tritium activities were low considering the USEPA 20,000 pCi/L
MCL for drinking water. Detections of gross alpha, non-volatile beta and gamma-emitting
radionuclides of concern were all below their respective MCL’s. Comparative analysis with
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DOE-SR for groundwater systems cannot be performed because DOE-SR does not sample
groundwater systems off the Savannah River Site.

SCDHEC will continue sampling to provide the public with an independent source of
radiological data for surface water and groundwater fed water systems. Additional background
samples will be taken in the future to give a better idea of what ambient radioactivity levels are
present in South Carolina. The data from these samples will be used in statistical analysis with
the routine samples.

TOC
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Chapter 2
2.2.2 Maps

Map 4. SCDHEC ESOP Drinking Water Network TOC
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2.2.3 Tables and Figures

Drinking Water Quality Monitoring

Table 1. Drinking Water systems Sampled by ESOP

System System Name Number of | Population
Number Taps Served
0210001 Aiken 18,443 42,374
0210002 Jackson 1,309 3,602
0210007 New Ellenton 2,231 5,303
0220001 Langley Water District 367 838
0220002 College Acres Public Water District 529 1,350
0220003 Bath Water District 314 1,064
0220004 Beech Island 3,094 7,436
0220005 Talatha Water District 571 1,553
0220006 Breezy Hill Water District 5,080 12,495
0220008 Montmorenci Water District 1,396 3,428
0220012 Valley Public Service Authority 3,409 7,803
0310001 Allendale 1,521 4,052
0610001 Barnwell 2,494 6,727
0610002 Williston 1,650 3,307
0610003 Blackville 1,141 2,973
0610004 Hilda 131 466
0610005 Elko 150 462
0670075 Healing Springs 1 6*
0210003F | North Augusta Surface Water 12,022 31,506
0720003F | Chelsea B/J Plant Surface Water canal
intake
0720004F | Purrysburg B/J Plant Surface Water SR 44,221 133,353
intake
SAVF City of Savannah Surface Water 35 10,619
(Industrial)
TOTAL 100,115 280,717
Approx. Groundwater 43,831 105,239
Approx. Surface water 56,284 175,478

*This number is likely higher due to public access to the natural spring.
Information Updated June 2008

Note: Information was updated August 2009. Data was obtained from SC DHEC EFIS database.
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Tables and Figures

Radiological Monitoring of Drinking Water Adjacent to the Savannah River Site

Table 2. Gamma Analyte Table

Radioisotope

Abbreviation

Actinium-228 Ac-228
Americium-241 Am-241
Berylium-7 Be-7

Cerium-144 Ce-144
Cobalt-58 Co-58
Cobalt-60 Co-60

Cesium-134 Cs-134

Cesium-137 Cs-137

Europium-152 Eu-152
Europium-154 Eu-154
Europium-155 Eu-155
lodine-131 1-131
Potassium-40 K-40
Manganese-54 Mn-54

Sodium-22 Na-22
Lead-212 Pb-212
Lead-214 Pb-214

Radium-226 Ra-226

Ruthenium-103 Ru-103

Antimony-125 Sh-125

Thorium-234 Th-234
Yttrium-88 Y-88
Zinc-65 Zn-65
Zirconium-95 Zr-95

Note: Units are reported in pCi/g.
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Tables and Figures
Radiological Monitoring of Drinking Water Adjacent to the Savannah River Site

Table 3. DOE-SR and ESOP Data Comparisons

ESOP Tritium | DOE-SR Tritium | ESOP Gross Alpha | DOE-SR Gross Alpha | ESOP NV Beta | DOE-SR NV Beta
North Augusta 288.50 59.60 <MDA 0.06 <MDA 2.03
Beaufort Jasper 459.10 380.00 <MDA 0.05 2.34 2.31
Purrysburg 464.72 396.00 3.30 0.03 2.58 2.04
Savannah 350.27 329.00 <MDA 0.19 4.04 241
Average 390.65 291.15 3.30 0.08 2.99 2.20
ToC
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2.2.3 Tables and Figures

Drinking Water Quality Monitoring

Figure 1. ESOP Yearly Tritium Averages in Drinking Water Systems

ESOP Tritium Detections 2005-2009
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Figure 2. ESOP Yearly Gross Alpha Averages in Drinking Water Systems

ESOP Gross Alpha Detection Averages 2005-2009
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Note: Missing data for 2006 indicates no surface water detections were found for that year.
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Tables and Figures

Drinking Water Quality Monitoring

Figure 3. ESOP Yearly Non-Volatile Beta Averages in Drinking Water Systems

ESOP Non-Volatile Beta Detections 2005-2009
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Note: Missing data for 2007 and 2008 indicates no groundwater detections were found for those years.

Figure 4. DOE-SR Yearly Tritium Averages in Drinking Water

DOE Tritium Detections 2005-2009
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Note: Purrysburg was first collected as a new sampling location in 2006.
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Drinking Water Quality Monitoring

Figure 5. ESOP/DOE-SR Comparison of 2009 Averages of Tritium in Drinking Water

ESOP/DOE-SR Tritium Detections at the Beaufort/Jasper, Chelsea

Surface Water intake
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2.2.4 Data

Radiological Monitoring of Drinking Water Adjacent to the Savannah River Site

2009 Radiological Data for Surface Water SYStEMS .......ccuviiiiiiiee i e e e e e e e 93
2009 Radiological Data for Groundwater SYSTEMS .......cccciiiiiiiee et e e s sereerr e e e e s e s e e e e e e e e e enns 94
Notes:

1. Bold numbers denote detection.

2. A blank field following +2 SIGMA occurs when the sample is <LLD.

3. LLD= Lower Limit of Detection

4, MDA= Minimum Detectable Activity

5. No Media = No Drinking Water Sample was Available in the Quadrant

6. NV = Non-volatile
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Drinking Water Data
2009 Radiological Data for Surface Water Systems

Sample Number: DWO0210003F
Sample Name: North Augusta Surface Water
Date: Jan-09 | Feb-09 | Mar-09 | Apr-09 [ May-09 | Jun-09 Jul-09 Aug-09 | Sep-09 | Oct-09 | Nov-09 | Dec-09
Gross Alpha  (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(LLD) 2.36 2.35 1.77 1.77 2.57 2.45 3.26 3.36 1.85 1.87 3.36 3.39
NV Beta (pCilL) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(LLD) 2.79 2.79 2.34 2.34 2.59 2.58 4.01 4.02 1.88 1.88 3.79 3.79
Tritium (pCilL) _ <206 <206 <180 <180 <184 <184 <185 <185 <177 <177
+2 (sigma) 85 94 NA NA 85 94 NA NA NA NA NA NA
(LLD) 182 182 206 206 180 180 184 184 185 185 177 177
Cesium-137 (pCi/L) | <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(MDA) 2.33 3.70 1.95 1.78 2.50 2.48 2.27 2.26 3.99 3.98 3.99 3.99
Sample Number: DWO0720003F
Sample Name: Chelsea B/J Surface Water Canal Intake
Date: Jan-09 | Feb-09 | Mar-09 | Apr-09 | May-09 | Jun-09 Jul-09 Aug-09 | Sep-09 | Oct-09 Nov-09 | Dec-09
Gross Alpha  (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(LLD) 2.61 2.66 1.92 1.91 2.75 2.78 4.04 3.76 2.06 2.11 3.93 3.89
NVBeta (pCil) |_<LLD | <LLD | <LLD | <LLD | <LLD | <LLD | <LLD | <LLD H <LLD | <LLD | <LLD
+2 (sigma) NA NA NA NA NA NA NA NA 1.17 NA NA NA
(LLD) 2.83 2.83 2.36 2.36 2.61 2.62 4.06 4.04 1.90 1.90 3.82 3.82
Tritium (pCilL) <206 <206
+2 (sigma) 97 94 NA NA 97 94 100 97 105 102 96 87
(LLD) 182 182 206 206 180 180 184 184 185 185 177 177
Cesium-137 (pCi/L) | <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(MDA) 2.47 3.36 1.76 1.91 2.50 2.51 2.44 2.56 3.99 3.99 3.98 3.99
Sample Number: DWSAVF
Sample Name: City of Savannah Surface Water (Industrial)
Date: Jan-09 | Feb-09 | Mar-09 | Apr-09 | May-09 | Jun-09 Jul-09 Aug-09 | Sep-09 | Oct-09 | Nov-09 [ Dec-09
Gross Alpha  (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(LLD) 3.57 1.25 2.89 2.21 2.22 2.99 3.96 2.14 2.14 3.39 3.02 3.56
NVBeta (pCill) |_<LLD | <LLD <LLD | <LLD <LLD H <LLD | <LLD | <LLD | <LLD
+2 (sigma) NA NA 2.03 NA NA 2.01 NA 1.98 NA NA NA NA
(LLD) 4.16 2.53 3.69 2.56 2.56 3.61 4.05 3.55 3.55 3.71 3.69 3.80
Tritium (pCilL) <182
+2 (sigma) NA 87 95 89 90 90 103 102 99 100 89 89
(LLD) 182 182 200 193 193 179 184 192 192 185 185 177
Cesium-137 (pCi/L) | <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(MDA) 1.91 3.80 1.66 3.98 3.99 2.51 2.46 2.02 1.94 4.00 3.99 3.99
Sample Number: DWO0720004F
Sample Name: Purrysburg B/J Plant Surface Water SR Intake
Date: Jan-09 | Feb-09 | Mar-09 | Apr-09 | May-09 | Jun-09 Jul-09 Aug-09 | Sep-09 | Oct-09 | Nov-09 | Dec-09
Gross Alpha  (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA 1.67 NA NA NA NA NA
(LLD) 2.64 2.63 1.82 1.87 2.60 2.77 2.02 3.44 1.97 2.00 3.64 3.64
NV Beta (pCil) |_<LLD | <LID | <LD | <LD | <LLD | <LLD | <LLD | <LLD m <[LD | <LLD
+2 (sigma) NA NA NA NA NA NA NA NA 1.14 1.22 NA NA
(LLD) 2.83 2.83 2.34 2.35 2.60 3.54 4.03 1.89 1.89
Tritium (pCilL)
+2 (sigma) 99 100 98 NA NA 87 105 102 114 97 86 91
(LLD) 182 182 206 206 180 180 184 184 185 185 177 177
Cesium-137 (pCi/L) | <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA NA NA
(MDA) 2.45 3.73 1.68 1.66 2.30 2.42 2.38 2.35 3.99 3.99 3.98 3.98
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Drinking Water Data

2009 Radiological Data for Groundwater Systems TOC
System Number: DW0210001 DW0210002 DW670075 DW0210007 DW0220001
System Name: Aiken Jackson Healing Springs New Ellenton Langley Water
Date: Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09
Gross Alpha  (pCi/L) <LLD <LLD 2.12 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA 1.24 NA NA NA NA NA NA NA
(LLD) 2.56 2.52 1.75 2.32 2.53 2.97 2.02 2.65 2.66 2.79
NV Beta (pCilL) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 2.50 2.54 2.33 2.53 2.43 2.37 2.60 2.55 2.51 2.56
Tritium (pCilL) <177 <232 <177 <232 <177 <182 <177 <232 <177 <232
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 177 232 177 232 177 182 177 232 177 232
Cesium-137  (pCi/L) <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(MDA) 2.87 2.60 3.39 2.52 3.62 1.99 3.17 2.51 2.90 2.60
System Number: DW0220005 DW0220006 DW0220008 DW0220012 DW0310001
System Name: Talatha Water Breezy Hill Montmorenci Valley PSA Allendale
Date: Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09
Gross Alpha  (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 2.51 2.42 2.50 3.29 3.60 2.46 3.38 3.48 3.17 4.27
NV Beta (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 2.49 2.54 2.49 4.05 2.53 2.54 2.58 2.60 2.47 2.62
Tritium (pCi/L) <177 <232 <177 <232 <177 <232 <177 <232 <177 <232
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 177 232 177 232 177 232 177 232 177 232
Cesium-137 _ (pCi/L) <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(MDA) 3.23 2.61 3.44 2.46 2.29 2.59 3.36 2.52 3.52 2.41
System Number: DW0610004 DW0610001 DW0220003 DW0220002 DW0610002
System Name: Hilda Barnwell Bath Water Dist. College Acres Williston
Date: Apr-09 Nov-09 | Apr-09 Nov-09 | Apr-09 Nov-09 | Apr-09 Nov-09 | Apr-09 Nov-09
Gross Alpha_ (pCilL) <LLD <LLD <LLD <LLD <LLD <LLD 2.50 4.46 <LLD <LLD
+2 (sigma) NA NA NA NA NA NA 1.32 1.81 NA NA
(LLD) 1.95 2.55 2.17 3.22 3.43 2.05 1.84 2.51 2.09 3.61
NV Beta (pCi/L) <LLD <LLD <LLD <LLD <LLD 2.74 <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA 1.31 NA NA NA NA
(LLD) 2.36 2.55 2.39 2.59 2.58 2.16 2.57 2.54 2.38 4.07
Tritium (pCi/L) <177 <232 <177 <232 <177 <232 <177 <232 <177 <232
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 177 232 177 232 177 232 177 232 177 232
Cesium-137 _ (pCi/L) <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(MDA) 3.25 2.40 3.10 2.52 3.24 2.47 2.46 2.56 3.12 2.55
System Number: DWO0610005 DW0610003 DW0220004 DWDuplicate 01 DWDuplicate 02
System Name: Elko Blackville Beech Island
Date: Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09 Apr-09 Nov-09
Gross Alpha  (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 2.31 2.75 2.97 4.08 2.37 2.47 3.41 2.80 3.47 2.13
NV Beta (pCi/L) <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(LLD) 2.41 2.36 2.46 2.62 2.48 2.54 2.58 2.36 2.58 2.31
Tritium (pCi/L) <177 202 <177 <232 <177 <232 <177 <182 <177 <182
+2 (sigma) NA 86 NA NA NA NA NA NA NA NA
(LLD) 177 182 177 232 177 232 177 182 177 182
Cesium-137  (pCi/L) <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
+2 (sigma) NA NA NA NA NA NA NA NA NA NA
(MDA) 3.59 1.74 3.35 2.30 3.27 2.21 2.41 1.86 2.39 1.89
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2.2.5

Summary Statistics

Radiological Monitoring of Drinking Water Adjacent to the Savannah River Site

2009 Surface Water Fed SUMMaAry StatiStICS ..ouuuuuiiiieeiiiiiiiiiii e s r e e e e e s e e e e e e e e e e

2009 Groundwater Fed SUMMaAry StatiStiCS .....uuuiiiiieeiiiiiiiiiire e e e e e s r e e e e e e eneees

Notes:

arwONE

N/A = Not Applicable

Min. = Minimum

Max. = Maximum

Num = Number of Detections
NV = Non-volatile
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Summary Statistics

2009 Surface Water Fed Summary Statistics TOC

Radionuclide: Gross Alpha (pCi/L) Statistical Analysis

System Name: System Number: Median Avg. St. Dev. Max Min Num
Purrysburg DW0720004F 3.30 3.30 N/A 3.30 3.30 1
Yearly Average of Detectable gross alpha 3.30

Standard Deviation N/A

Radionuclide: Gross NV Beta (pCi/L) Statistical Analysis

System Name: System Number: Median Avg. St. Dev. Max Min Num
Chelsea B/J SW DWO0720003F 2.34 2.34 N/A 2.34 2.34 1
Purrysburg B/J SW  |DW0720004F 2.58 2.58 0.63 3.02 2.13 2
City of Savannah DWSAVF 4.06 4.04 0.10 412 3.93 3
Yearly Average of Detectable non-volatile (NV) beta 2.99

Standard Deviation 1.04

Radionuclide: Tritium (pCi/L) Statistical Analysis

System Name: System Number: Median Avg. St. Dev. Max Min Num
North Augusta SW DW0210003F 288.50 288.50 144.96 391 186 2
Chelsea B/J SW DWO0720003F 472.50 459.10 127.20 674 262 10
City of Savannah DWSAVF 308.00 350.27 146.40 610 192 11
Purrysburg B/J SW |DW0720004F 460.00 464.72 201.20 906 251 11
Yearly Average of Detectable Tritium 390.65

Standard Deviation 80.93

Radiological Monitoring of Drinking Water Adjacent to the Savannah River Site
Groundwater Fed Summary Statistics

Radionuclide: Gross Alpha (pCi/L) Statistical Analysis

System Name: System . Median Avg. St. Dev. Max Min Num
Number:

Jackson DW0210002 2.12 2.12 N/A 2.12 2.12 1

College Acres DW0220002 3.48 3.48 1.39 4.46 2.50 2

Yearly Average of Detectable gross alpha 2.80

Standard Deviation 0.96

Radionuclide: Gross NV Beta (pCi/L) Statistical Analysis

System Name: System . Median Avg. St. Dev. Max Min Num
Number:

Bath Water District |DW0220003 2.74 2.74 N/A 2.74 2.74 1

Yearly Average of Detectable gross alpha 2.74

Standard Deviation N/A

Radionuclide: Tritium (pCi/L) Statistical Analysis

System Name: System Median Avg. St. Dev. Max Min Num
Number:

Elko DW0610005 202 202 N/A 202 202 1

Yearly Average of Detectable Tritium 202

Standard Deviation N/A
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2.3 Radiological Monitoring of Surface Water

2.3.1 Summary

The U.S. Atomic Energy Commission established the Savannah River Site (SRS) in 1950 to
produce plutonium, tritium, and other materials for national defense and civilian purposes (Till et
al. 2001). Due to the large number of materials that could potentially be released from SRS, the
Centers for Disease Control and Prevention (CDC) performed a site assessment to determine the
potential health effects of any released radionuclides to the offsite public. In 1992, CDC hired
Radiological Assessments Corporation (known as Risk Assessment Corporation as of 1998) to
perform screening procedures to determine the key radionuclides released to the environment.
These screening methods indicated that the main radionuclides released to surface water were
tritium (H3) and cesium-137 (Cs-137). Other radionuclides of interest are strontium-90 (Sr-90),
cobalt-60 (Co-60), americium-241 (Am-241), and uranium (U). The five production reactors (R,
K, P, L, and C) were the primary sources for these radionuclide releases directly to onsite
streams. Additionally, effluent from the separation areas (F-Area and H-Area) was discharged
into storage tanks and seepage basins, but not directly into streams. However, some releases
from these areas occurred due to leaks in cooling coils, which contained water pumped from
deep wells into site streams. The fuel fabrication area (M-Area), heavy water reprocessing
facility (D-Area), and the administration area (A-Area) also contributed radionuclides to liquid
effluent. Onsite streams affected by these releases are Upper Three Runs Creek, Beaver Dam
Creek, Fourmile Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek. All of these
SRS streams are tributaries to the Savannah River (Till et al. 2001).

Tritium was one of the principle nuclear materials produced at SRS to multiply the firepower of
plutonium in nuclear weapons (Till et al. 2001). The primary tritium releases originated from
processes associated with the reactors, F-Area and H-Area, D-Area, and tritium recovery in the
tritium facilities. The two main types of tritium releases come from direct site facility releases
and migration from seepage basins in F-Area and H-Area, the burial ground, and the K-Area
containment basin. In the early operational years, almost 100% of the releases to streams was
related to direct releases. After the cessation of active reactor activities, most releases were a
result of migration from the seepage basins. Since the mid 1970s, migration and outcropping to
streams have accounted for most of the SRS tritium released to surface water (Zeigler et al. 1985,
Murphy et al. 1991, Murphy and Carlton 1991). After 1988, the Effluent Treatment Facility
(ETF) went into operation and the F-Area and H-Area basins were not used (CDC 2006). The
primary purpose of ETF was to process low level radioactive wastewater from the separation
areas (SRS 2008). Periodically, ETF has controlled tritium releases to Upper Three Runs Creek.
Additionally, tritium occurs naturally from the cosmic interaction of radiation with atmospheric
gases (USEPA 2008a) and also as a result of past nuclear testing (Till et al. 2001).

Most of the radiocesium at SRS was formed as a byproduct of the nuclear fuel and targets during
operation of the five production reactors. Cesium-137 is an important radionuclide to monitor
due to its 30 year half-life. Additionally, the biological behavior of Cs-137 is similar to
potassium, which is essential to the function of living cells (USEPA 2008b). Therefore, the
potential for Cs-137 uptake into humans is important considering the potential health effects.
The streams that were largely affected by Cs-137 are Fourmile Branch, Pen Branch, Steel Creek,
and Lower Three Runs Creek, with Steel Creek showing the highest activity (Till et al. 2001).
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Alpha-emitting radionuclides were released to liquid effluent from M-Area, F-Area and H-Area,
and the reactor areas. The primary stream affected by the M-area releases was Tims Branch,
which ultimately flows into Upper Three Runs Creek. Fourmile Branch is the stream most
affected by releases coming from the separation areas. Releases from the reactor areas affected
all streams with the exception of Upper Three Runs Creek (Till et al. 2001).

Beta-emitting radionuclides were released to liquid effluent from F-Area, H-Area and the
reactors. Fourmile Branch is the stream primarily affected by releases from the separations
areas. Steel Creek, Pen Branch, and Lower Three Runs Creek were mainly affected by releases
from the reactors. Strontium-90 is a main contributor of beta activity and came primarily from
the reactors (Till et al. 2001).

The previously mentioned SRS surface water bodies, as well as the Savannah River, continue to
be the focus for monitoring and surveillance activities of the Radiological Monitoring of Surface
Water (RSW) project that is part of the South Carolina Department of Health and Environmental
Control (SCDHEC) Environmental Surveillance and Oversight Program (ESOP). Since the
Savannah River is the primary drinking water source for downstream communities, it is
important to ensure radionuclide concentrations in the river are well below limits considered safe
for human consumption. Surface water samples are collected and analyzed for radionuclides,
and the results are compared to Department of Energy-Savannah River (DOE-SR) data. DOE-
SR has conducted surveillance and monitoring activities for the following purposes: determining
concentrations and migration of radionuclides in the aquatic environment, detecting and
verifying accidental releases, characterizing concentration trends, and determining associated
impacts on human health and the environment. ESOP supports DOE-SR’s objectives to ensure
the primary goal of drinking water safety is established and met. Project databases were
expanded and data trends for radionuclides in streams are given (Section 5.0, Tables and Figures,
Section 6.0, Data Tables, and Section 7.0, Summary Statistics). These activities will allow the
RSW project to generate independent data that can be shared with the public.

Section 5.0, Table 1 identifies sample ID, location, rationale, and frequency. The RSW Project
continues to collect surface water samples from 13 specific locations within and outside of the
SRS boundary as part of an ambient sampling network (Section 4.0, Map 1.). Seven of these
locations use ISCO™ automatic water samplers to collect aliquots every 30 minutes to produce a
composite. Grab samples are collected from the remaining six locations. Samples are collected
three days per week from the locations that have the automatic water samplers.. Tritium, gross
alpha, gross beta and gamma analyses are dependent on sample location and sampling frequency.
Some locations were chosen because they are considered to be public access locations. The
public access locations are downstream of SRS and provide a potential means for exposure to
radionuclides. Prior to 2009, quarterly samples were collected for tritium analysis from the five
creeks that flow from SRS directly into the Savannah River (Upper Three Runs Creek, Beaver
Dam Creek, Fourmile Branch, Steel Creek, and Lower Three Runs Creek). Pen Branch is not
sampled because the flow for this creek is interrupted by the Savannah River Swamp and there is
no creek mouth access. In 2009, ESOP switched from quarterly to monthly sampling of these
creek mouth locations. This modification was implemented to collect additional creek mouth
data that would provide a better comparison to the weekly DOE-SR creek mouth sampling
regimen.
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An enhanced surface water monitoring program is implemented to provide downstream drinking
water customers with advance notice of the potential for increased tritium levels in the Savannah
River due to an SRS release. This early detection facet is possible because of the ongoing
monitoring of the six SRS streams that flow to the Savannah River. Samples for tritium analysis
are collected from the seven locations with automatic water samplers. Additionally, a grab
sample is collected from Johnson’s boat landing (SV-2080) on the Savannah River. The primary
sampling location for the enhanced monitoring program is located at United States (US)
Highway 301 and the Savannah River (SV-118). Sampling devices at this location consist of an
ISCO™ composite sampler and a 24 bottle carousel sampler. The composite sampler is utilized
to collect composite samples over a 48 hour period (Monday through Wednesday and
Wednesday through Friday) or a 72 hour period (Friday through Monday). The carousel sampler
provides hourly samples collected for the same respective time frame as the composite sampler.
This gives the program a more accurate timeline for detecting potential tritium concentrations.
Samples are analyzed at the Region 5 Environmental Quality Control (EQC) tritium laboratory
on the day of collection and results from the tritium analysis are used to project tritium activity in
the Savannah River. Results from the enhanced program are considered to be unofficial results
and are used only for notification purposes. All RSW tritium analysis is conducted at the Region
5 EQC laboratory.

An additional component of the RSW Project is the Supplemental Surface Water Monitoring
Program implemented in 2005. The purpose of this sampling program is to monitor any
potential releases of gross alpha/beta emitting radionuclides primarily along Upper Three Runs
and Fourmile Branch. Sample locations are established along Upper Three Runs Creek,
McQueen Branch, and Fourmile Branch. The primary focus of this monitoring is the Saltstone
facility, F-Area, and H-Area. The Saltstone facility is responsible for stabilizing and disposing of
low-activity liquid radioactive waste produced on SRS (SRS 2009). Samples are collected on
Monday , prepped the same day, and analyzed the next day as part of a quick scan early detection
procedure.

ESOP began random sampling in 2004 to include more random coverage of perimeter samples
(those within 50 miles of the SRS center point) and background samples (those greater than 50
miles from the SRS center point). This sampling program was implemented to allow future
probabilistic comparisons of SRS perimeter and South Carolina (SC) background contaminant
levels. These locations were randomly selected from a quadrant system established by the U.S.
Department of Interior on a 7.5 topographical map of SC revision 10/92. Quadrants were
established based on longitude and latitude limits (USDOI 1992). These quadrant locations are
shown in Section 4.0, Map 2. ESOP collected surface water samples in 2009 from four
perimeter sites and 13 background sites.

During August of 2007, ESOP began collecting samples from a location at SC Highway 125 and
Lower Three Runs Creek. This sampling was conducted in response to elevated tritium levels
detected in groundwater samples near the Chem-Nuclear facility in Snelling, SC. The purpose of
adding this location was to determine any potential tritium contributions to Lower Three Runs
from Chem-Nuclear. This sampling location was moved to a location (Lower Three Runs Creek
and Patterson Mill Road, SV-328) closer to the source during November of 2007. Samples were
collected from this location during 20009.
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Quarterly sampling for iodine-129 (1-129) and technetium-99 (Tc-99) was conducted at the
ambient location on Fourmile Branch due to concerns that these are possible constituents related
to effluent from the burial grounds.

The automatic water samplers located at SV-118 are powered by alternating current. This power
source can be interrupted at times due to power outages most often associated with seasonal
thunderstorms. Although this interruption of power typically is not frequent, only a partial
sample may be collected in the composite sampler. Additionally, the sampling program in the
carousel sampler may be halted, resulting in missed samples during a sampling event.

RESULTS AND DISCUSSION

SCDHEC ESOP Surface Water Data

All monitoring data are in Section 6.0 and summary statistics are in Section 7.0. All sampling
locations are in Section 5.0, Table 1.

Tritium

In 2009, tritium activity was detected at all ambient locations where weekly samples were
collected (Section 7.0, Summary Statistics). Average tritium activity in upstream background
ambient locations (Jackson Boat Landing, SV-2010 and Upper Three Runs Creek at USFS Rd E-
2, SV-2027) was lower than average tritium activity at the other ambient sample locations. The
2009 tritium average for the two background ambient locations was 237 (£51) picocuries per
liter (pCi/L) for SV-2010 and 240 (+51) pCi/L for SV-2027. Fourmile Branch at USFS Rd. 13.2
(SV-2039) and Pen Branch at USFS Rd. 13.2 (SV-2047) continue to yield the highest levels of
tritium activity (Section 7.0, Summary Statistics). SV-2039 had an average tritium activity of
46,226 (+7,613) pCi/L and SV-2047 had an average tritium activity of 37,750 (x12,315) pCi/L.
Tritium activity ranged from 237 (x 51) pCi/L at SV-2010 to 46,226 (+ 7,613) pCi/L at SV-
2039. Section 5.0, Figure 1 shows trending for 2005-2009 tritium averages. All sampling
locations showed a decrease in average tritium activity from 2008 to 2009.

Tritium activity in the Savannah River at the confluences of the five SRS streams was scheduled
for monitoring on a monthly basis in 2009 (Section 7.0, Summary Statistics). Three samples
were collected at Fourmile Branch (SV-2015): one from the creek mouth, one from 30 feet
downstream of the creek mouth, and one from 150 feet downstream of the creek mouth.
Samples were taken at these three intervals to show the effect of the mixing zone created by the
Savannah River flow. Samples collected directly at the creek mouth of Fourmile Branch (SV-
2015a) had the highest average tritium activity (43,526 (£9,628) pCi/L) of all creek mouth
locations.

Seventeen random background and perimeter samples were collected during the first and fourth
quarter in 2009. Tritium was detected in only one random background sample in 2009 (Section
6.0, Random Sample Data). This sample was collected in Berkley County (RWB56) and yielded
a detection of 192 (+2 Standard Deviations (SD) 84) pCi/L.

Since random sampling began in 2004, there have been only four detections out of 49 perimeter

samples collected and four detections out of 66 background samples collected. For the period of
2004-2009, there were only two years where tritium was detected in perimeter samples. There
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was one detection of 230 (x2SD 92) pCi/L in 2006 and one detection of 265 (x2SD 91) pCi/L in
2007. Furthermore, for the same time period, there were only three years where tritium was
detected in background samples. There was one detection of 247 (£2SD 91) pCi/L in 2004, an
average of 242 (£53) pCi/L for two detections in 2007, and the 2009 single detection of 192
(x2SD 84) pCi/L. The 2004-2009 tritium average for background and perimeter samples was
231 (x40) pCi/L and 436 (x427) pCi/L, respectively. The 2004-2009 background average is
within one standard deviation of the 2004-2008 perimeter average and is much lower than the
perimeter average.

Gamma

As part of a gamma spectroscopy analysis, samples were analyzed for gamma-emitting
radionuclides (Section 5.0, Table 2) at the Radiological Environmental Monitoring Division
(REMD) Laboratory in Columbia, SC. Cesium-137 was detected in a sample collected from SV-
2039 (4.85 (x2SD 2.02) pCi/L) in November 2009 (Section 7.0, Summary Statistics). Cesium-
137 has been detected in samples collected from SV-2039 in 2003, 2005, 2006 and 2008, in
addition to Lower Three Runs Creek at SRS Road B (SV-2053) in 2002 (SCDHEC 2003, 2004,
2006, 2007, 2009). Fourmile Branch was affected by releases from reactor activities, so periodic
Cs-137 detections are likely in samples collected from this location. In 2008, Co-60 and Am-
241 results were incorporated in the RSW project report for comparison purposes with SRS data.
There were no detections for Co-60 and Am-241 in ambient samples collected in 2009. There
was a single detection for lead-214 (Pb-214) of 22.71 (x2SD 4.68) pCi/L in a sample collected
from Upper Three Runs Creek at SC Highway 125 (SV-325) in August. Lead-214 has never
been detected at this location and may be attributed to unspecified Naturally Occurring
Radioactive Material (NORM). All other radionuclides from the gamma analysis were below
detection. There were no detections of Cs-137 for the 49 perimeter and 66 background samples
collected from 2004-2009 and no detections for Co-60 and Am-241 for 2009 random samples
(SCDHEC 2005-2009).

Alpha

Alpha-emitting radionuclides were detected at all locations where monthly composite samples
were collected with the exception of Steel Creek Boat Landing (SV-2018) (Section 7.0,
Summary Statistics). The sampling locations at SV-2047 and Lower Three Runs at SRS Rd. B
(SV-2053) had one detection out of 12 samples (3.33 (x2SD 1.69) pCi/L and 2.49 (x2SD 1.45)
pCi/L, respectively). Average activity for the other locations ranged from 4.31 (+3.83) pCi/L at
SV-2039 to 23.18 (£19.48) pCi/L at SV-325. SV-325 had detections for 11 of 12 samples
collected. Historically, SV-325 yields detections for alpha activity (SCDHEC 2000, 2001c,
2002-2009). Tims Branch, which flows into Upper Three Runs Creek, was the primary stream
affected by M-Area releases (Till et al. 2001). This may account for the common occurrence of
alpha detections at this location. The 2009 average alpha activity at SV-325 was well above the
United States Environmental Protection Agency (USEPA) Maximum Contaminant Level (MCL)
of 15 pCi/L (USEPA 2002). There is a high standard deviation associated with this average that
indicates a broad range of alpha activity occurring in samples collected from this location during
the year. During a five month period (June to October), alpha activities ranged from 30.3
(x4.16) pCi/L to 58.4 (x6.63) pCi/L. The increase in alpha detections may be explained by a
sudden increase in turbidity at the sampling location. Samples collected at this location
exhibited larger particles of sediment and detritus. This increase in turbidity could be related to
storm events that occurred during this time frame. Samples with high turbidity can have
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potential interferences during alpha/beta analysis. Alpha particles, and to a lesser extent, beta
particles, are attenuated by salts and solids dried onto a planchet (USEPA 2010). Furthermore,
samples submitted to the REMD underwent a shorter turnaround for analysis during this period.
This could have resulted in the detection of short lived radionuclides that had not decayed
sufficiently. A rerun of some of these samples resulted in lower activities which may indicate
the presence of short lived radionuclides. To counteract the issue of turbidity, the sampling line
at SV-325 was modified using two inch PVC pipe to prevent the strainer from sitting on the
bottom of the creek. Samples collected during November and December had lower alpha
activities than samples collected from June to October. This sampling location will be monitored
during 2010 to ensure that turbidity is not a concern in collected samples.

Ambient monitoring average annual alpha trends for 2005-2009 are shown in Section 5.0, Figure
2. All averages were below the USEPA MCL of 15 pCi/L for gross alpha-emitting particles in
drinking water (USEPA 2002) with the exception of SV-325. Average alpha activity in 2009
was higher than average activity in 2008 at all locations that had more than one detection. SV-
2053 had only one detection in 2009 (2.49 (£2SD 1.45) pCi/L), which was lower than the 2008
average of 3.66 (£2.74) pCi/L.

Alpha-emitting radionuclides were detected in one random sample in 2009 (Section 6.0, Random
Sample Alpha/Beta Data). This sample was a background sample collected in Richland County
(RWB63) and yielded a detection of 1.81 (x2SD 1.13) pCi/L. This sample represents one
detection out of 13 background samples collected. There were no detections for gross alpha in
perimeter samples collected in 2009. For the entire sampling period of 2004-2009, there were
only four detections out of 66 background samples and seven out of 49 perimeter samples
(SCDHEC 2005-2009). The 2004-2009 alpha average for background and perimeter samples
was 2.50 (+1.05) pCi/L and 3.92 (£2.28) pCi/L, respectively. The 2004-2009 background
average is within one standard deviation of the 2004-2009 perimeter average and is slightly
lower than the perimeter average. These few alpha detections could be attributed to unspecified
NORM.

Beta

Beta-emitting radionuclide activity was detected in eight of nine locations where monthly
composite samples were collected, with no detections at Beaver Dam Creek in D-Area (SV-
2040) (Section 7.0, Summary Statistics). There was one location (SV-2047) that had only one
detection out of 12 samples collected (4.58 (£1.51) pCi/L). For the other locations with multiple
detections, the average activity ranged from 3.12 (x1.10) pCi/L at SV-2010 to 11.74 (£6.50)
pCi/L at SV-325. The sampling location at SV-2039 yielded 11 detections out of 12 samples
collected with an average of 5.16 (£1.51). Fourmile Branch was primarily affected by releases
from the separations areas, so gross beta detections can be expected at this location. The high
average recorded for SV-325 could be related to the same issues reported in the alpha section
pertaining to this location.

Ambient monitoring average annual beta trends for 2005-2009 are shown in Section 5.0, Figure
3. The USEPA screening MCL for gross beta-emitting particles for drinking water systems is 50
pCi/L (USEPA 2002), and all averages were below this limit. Average beta activity in 2009 was
lower than the 2008 average beta activity at all locations except SV-325. There was only one
detection (5.38 (£1.29) pCi/L) at SV-118 in 2008. The 2009 average at this location was higher
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than the 2008 single detection. There were no detections at Beaver Dam Creek (SV-2040).

Beta-emitting radionuclides were detected in five random samples collected in 2009 (Section 6.0,
Random Sample Alpha/Beta Data). One random perimeter sample collected in Orangeburg
County (RWE48) yielded a detection of 2.62 (+2SD 1.33) pCi/L. Four background samples
yielded an average of 3.71 (£2.41) pCi/L (Section 7.0, Summary Statistics, Beta Data for
Random Samples) For the sampling period of 2004-2009, there were 13 detections out of 66
background samples collected and six detections out of 49 perimeter samples collected
(SCDHEC 2005-2009). The 2004-2009 beta average for background and perimeter samples was
3.80 (+1.45) pCi/L and 5.35(x2.02) pCi/L, respectively. The 2004-2009 background average is
within one standard deviation of the 2004-2009 perimeter average and is slightly lower than the
perimeter average. These few beta detections could be attributed to unspecified NORM.

lodine-129 and Technetium-99

Samples collected during the first quarter of 2009 had detections for 1-129 (2.28 (x1.35) pCi/L)
and Tc-99 (4.21 (x1.92) pCi/L) (Section 6.0). Samples collected from the other three quarters in
2009 were below detection limits.

SCDHEC/DOE-SR DATA COMPARISON

Data from 2009 reported in this project were compared to DOE-SR reported results (Section 5.0,
Tables 3, 4, 5). DOE-SR reports all values, including values that are negative and ones that are
below detection. Therefore, DOE-SR reports an average for all locations derived from detections
and nondetection values. The ESOP and DOE-SR colocated sampling sites were Upper Three
Runs Creek and SC Highway 125, Fourmile Branch and United States Forestry Service (USFS)
Road 12.2, Pen Branch and USFS Road 13.2, Steel Creek and SC Highway 125, Lower Three
Runs Creek and SRS Road B, and US Highway 301 Bridge at the Savannah River.

Tritium

SCDHEC and DOE-SR had detections for tritium at all colocated sample locations (Section 5.0,
Table 3). DOE-SR average tritium activities for all colocated sites were within one SD of
SCDHEC average tritium activities. SCDHEC and DOE-SR samples indicate that Fourmile
Branch (46,226 (x£7,613) pCi/L and 45,208 (x7,512) pCi/L (SRNS 2009), respectively) and Pen
Branch (37,750 (x12,315) pCi/L and 36,483 (£11,820) pCi/L (SRNS 2009), respectively) have
the highest tritium activity of all SRS streams. The 2009 SCDHEC and DOE-SR tritium results
appear to be consistent with historically reported data values (Section 5.0, Figures 4-9)
(SCDHEC 2000-2007, WSRC 2000-2008, SRNS 2009).

Gamma

DOE-SR detected Cs-137 (9.30 (£2SD 3.45) at Pen Branch and reported a nondetection average
of .256 (£.650) pCi/L (SRNS 2009) at this location. SCDHEC did not detect Cs-137 at this
location. SCDHEC had one Cs-137 detection (4.85 (x2SD 2.20) pCi/L) at Fourmile Branch in
November, 2009. DOE-SR had a nondetection average of 1.62 (+.625) at this location. The
DOE-SR average is within two SD of the SCDHEC single detection.
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Alpha

SCDHEC detected gross alpha activity at all of the colocated sample locations with DOE-SR
(Section 5.0, Table 4). DOE-SR average gross alpha activities were within one SD of the
SCDHEC average gross alpha activities at Upper Three Runs Creek, Fourmile Branch, and Steel
Creek. The DOE-SR average gross alpha activity was within two SD of the SCDHEC average
gross alpha activity at Highway 301. DOE-SR reported an average of 1.49 (x1.34) pCi/L at Pen
Branch (SRNS 2009). SCDHEC had only one detection, 3.33 (x2SD 1.69) pCi/L, at this
location. Additionally, DOE-SR reported an average of 0.77 (x0.70) pCi/L at Lower Three Runs
(SRNS 2009). SCDHEC had only one detection, 2.49 (£2SD 1.45) pCi/L, at this location. The
DOE-SR average was within 2SD of the SCDHEC single detection at both locations. SCDHEC
and DOE-SR samples collected from Upper Three Runs Creek at SC Highway 125 exhibited the
highest gross alpha average concentration (23.18 (+19.48) pCi/L and 8.96 (+4.96) pCi/L (SRNS
2009), respectively).

Beta

SCDHEC and DOE-SR detected gross beta activity at all of the colocated sampling locations
(Section 5.0, Table 5). DOE-SR average gross beta activities were within one SD of SCDHEC
average gross beta activities at Upper Three Runs Creek, Pen Branch, and Highway 301 Bridge.
DOE-SR average beta activities were within two SD of SCDHEC average beta activities at
Fourmile Branch and Lower Three Runs. The DOE-SR average beta activity was within three
SD of the SCDHEC average beta activity at Steel Creek. DOE-SR reported a monthly average,
3.07 (x4.70) pCi/L (SRNS 2009), at Pen Branch. SCDHEC had only one detection, 4.58 (+2SD
1.51), at this location. The DOE-SR average was within one SD of the SCDHEC single
detection at Pen Branch. DOE-SR samples collected from Fourmile Branch exhibited the
highest gross beta average activities, 7.78 (£0.86) pCi/L (SRNS 2009). SCDHEC samples
collected from Highway 301 had the highest average beta activity, 8.31 (£6.86) pCi/L.
However, this average is highly influenced by a single detection of 21.2 pCi/L. Removing this
value gives an average of 5.73 (£3.01) pCi/L, which is closer to historical values (Section 5.0,
Figure 3). Furthermore, this would make the SCDHEC Fourmile Branch average the highest
reported average. SCDHEC and DOE-SR collectively reports Fourmile Branch as having the
highest beta activity average over the past five years (SCDHEC 2005, 2006, 2007, 2008, 2010).
It should be noted that it is difficult to compare gross beta analyses due to the unknown nature of
the contributing betas in collected samples.

CONCLUSIONS AND RECOMMENDATIONS

All tritium results for the public access locations downstream from SRS were below the EPA
MCL annual average of 20,000 pCi/L for drinking water (USEPA 2002). However, data
generated from samples collected at the mouth of Fourmile Branch (SV-2015) indicate that the
public could come into contact with tritium activity greater than the MCL at that location.

ESOP utilizes Minimum Detectable Activities (MDAS) in reporting radioactivity and does not
report anything below MDA. DOE-SR, however, incorporates all values, including those below
the MDA and negative numbers. This approach accounts for seemingly large differences
between average values, which yields DOE-SR averages that are greater than three SDs from the
SCDHEC average. Also, differences could be attributed, in part, to the nature of the water
medium and the specific point and time when the sample was collected.
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Differences in analytical results for tritium activity at sampling sites colocated with DOE-SR
showed DOE-SR results were within one SD of SCDHEC results. Typically, ESOP samples do
not exhibit Cs-137 on an annual basis. The single Cs-137 detection within the particular sample
from Fourmile Branch at USFS Rd. 13.2 (SV-2039) may be attributed to sediment disturbance
due to storm events. Also, a comparison of gross alpha data identified DOE-SR results within
one SD of SCDHEC results at three locations (Upper Three Runs Creek, Fourmile Branch, and
Steel Creek) and within two SDs at three locations (Pen Branch, Highway 301, and Lower Three
Runs Creek). ESOP only had one detection for gross alpha at Pen Branch and Lower Three
Runs Creek. DOE-SR gross beta average activities were within one SD at three locations (Upper
Three Runs Creek, Pen Branch, and Highway 301). DOE-SR average beta activities were within
two SD at two locations (Fourmile Branch and Lower Three Runs) and three SD at one location
(Steel Creek). ESOP and DOE-SR typically detect gross alpha emitting radionuclides from
samples collected from the Upper Three Runs Creek location. Samples collected from this
stream may continue to yield alpha detections due to past site operations in M-Area. ESOP only
had one detection for gross beta at Pen Branch. ESOP had 11 detections out of 12 samples and
DOE-SR had 12 detections out of 12 samples for the sampling location at Fourmile Branch.
These beta detections are most likely attributed to past activities that occurred in the separation
areas (F-Area and H-Area). This sampling location historically yields multiple gross beta
detections.

The ESOP RSW Project will continue to independently collect and analyze surface water on and
adjacent to SRS. This monitoring effort will provide an improved understanding of radionuclide
levels in SRS surface waters and valuable information relative to human health exposure
pathways. The RSW project will periodically evaluate modifications of the monitoring activities
to better accomplish the project’s goals and objectives. Potential expansion of the RSW project
may result in additional sampling locations being incorporated into the ambient or enhanced
monitoring regimes. Furthermore, some historic locations may be removed due to the cessation
of operational procedures at specific SRS facilities. This will only be considered if there is no
potential for radionuclide exposure to the public at the specified location based on previously
accumulated data. Monitoring will continue as long as there are activities at the SRS that create
the potential for contamination entering the environment. Continued monitoring will provide an
improved understanding of radionuclide activity in SRS surface waters and the Savannah River,
which will provide valuable information to human health exposure pathways. This comparison
of data results allows for independent data evaluation of DOE-SR monitoring activities.

TOC
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2.3.2 Radiological Monitoring of Surface Water on and Adjacent to the SRS
Map 5. Surface Water Sampling Locations for 2009
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2.3.3 Tables and Figures
Radiological Monitoring of Surface Water on and Adjacent to the SRS

Table 1. 2009 Surface Water Sampling Locations and Frequency

Ambient Monitoring Locations

ID Location Rationale Frequency
Accessible to public; Above all SRS \’(AV(?:II:]I?/ '1?‘;/
SV-2010 Savannah River at RM 170.5 (Jackson Boat Landing) operations; Near Jackson population Gam);na ’
center; Upriver control; River monitoring .
Composite
Weekly H3 /
SV-325 Upper Three Runs Creek at SC 125 (SRS Road A) W'th.m SRS perllme_ter; Below SRS Monthly AB,
operations areas; Tributary monitoring Gamma
Composite
SV-2012 Savannah River at RM 170.5 (TNX Boat Landing) Adjacent to SRS perimeter; River Weekly H3
monitoring
Weekly H3 /
SV-2040 Beaver Dam Creek at D-Area W'th.m SRS perlmgter; Below SRS Monthly AB,
operations areas; Tributary monitoring Gamma
Composite
Weekly H3 /
SV-2039 Fourmile Branch at Road A-13.2 Within SRS perimeter; Below SRS Monthly AB,
operations areas; Tributary monitoring Gamma
Composite
Weekly H3 /
SV-2047 Pen Branch at Road A-13.2 Within SRS perimeter; Below SRS Monthly AB,
operations areas; Tributary monitoring Gamma
Composite
Weekly H3 /
SV-327 Steel Creek at SC 125 (SRS Road A) Within SRS perimeter; Below SRS Monthly AB,
operations areas; Tributary monitoring Gamma
Composite
Accessible to public; Adjacent to SRS Xxg:tlﬂ?/ 1?"3/
SV-2018 Savannah River at RM 141 (Steel Creek Boat Landing) perimeter; Below SRS operations and Gam)lfna ’
tributaries; River monitoring .
Composite
SV-2019 Savannah River at RM 134.5 (Little Hell Boat Landing) Accessible FO pupllc;. B?IOW SRS. operatlons Weekly H3
and tributaries; River monitoring
SV-2080 Svannah River at RM 125 (Jackson Boat Landing) Accessible FO pUb.“C;_ B?IOW SRS. operatlons Triweekly H3
and tributaries; River monitoring Grab
Weekly H3 /
SV-118 Savannah River at RM 118.8 (Highway 301 Bridge) |/\CceSSible to public; Below SRS operations|  Monthly AB,
and tributaries; River monitoring Gamma
Composite
Within SRS perimeter; Below SRS
SV-328 Lower Three Runs Creek at Patterson Mill Rd. operations areas and PAR pond; Tributary Weekly H3
monitoring
Within SRS perimeter; Below SRS Xﬂvgr?tlﬂ?/ '1?;3/
SV-2053 Lower Three Runs Creek at Road B operations areas and PAR pond; Tributary Gamyma '
monitoring .
Composite
Within SRS perimeter; Upstream from SRS
SV-2027 Upper Three Runs Creek at SRS Road 2-1 operations; Upstream control; Tributary Weekly H3
monitoring
Notes:

agrwONE

ID is Sampling Location Identification Code Number
RM is River Mile

H3 is Tritium

AB is Alpha/Beta

SV-2080 is an enhanced sampling location that is collected three times per week
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Tables and Figures
Radiological Monitoring of Surface Water on and Adjacent to the SRS

Table 1. (Cont.)

Creek Mouth Locations

1D Location Rationale Frequency
Accessible to public; Adjacent to SRS;
SV-2011 Upper Three Runs Creek Mouth at RM 157.4 Below SRS operations areas; Tributary Monthly H3
monitoring
Accessible to public; Adjacent to SRS;
SV-2013 Beaver Dam Creek Mouth at RM 152.3 Below SRS operations areas; Tributary Monthly H3
monitoring
Accessible to public; Adjacent to SRS;
SV-2015a Fourmile Branch at RM 150.6 (Creek Mouth) Below SRS operations areas; Tributary Monthly H3
monitoring
) , Accessible to public; Adjacent to SRS;
SV-2015b Fourmile Branch at RM 150.6 (30 * downstream from Below SRS operations areas; Tributary Monthly H3
Creek Mouth) -
monitoring
Fourmile Branch at RM 150.6 (150' downstream from Accessible to pub|_|c; Adjacer.wt tq SRS;
SV-2015¢ Below SRS operations areas; Tributary Monthly H3
Creek Mouth) -
monitoring
Accessible to public; Adjacent to SRS;
SV-2017 Steel Creek Mouth at RM 141.5 Downstream from SRS operations; Monthly H3
Tributary monitoring
Accessible to public; Adjacent to SRS;
SV-2020 Lower Three Runs Creek Mouth at RM 129.1 Downstream from SRS operations; Monthly H3
Tributary monitoring
Supplemental Locations
1D Location Rgtionale Frequency
SV-2069 McQueen Branch off Monroe Owens Rd. Downstream from SRS operations; Z-Area Weekly AB
SV-2071 Upper Three Runs Creek at Road C-4 Downstream from F- & H-Area HLW Tanks Weekly AB
SV-2075 Upper Three Runs Creek at Road C Downstream from F- & H-Area HLW Tanks Weekly AB
SV-2039 Fourmile Branch at Road A-12.2 Downstream from F- & H-Area HLW Tanks Weekly AB
Notes:

1. ID is Sampling Location Identification Code Number
2. RM s River Mile

3. H3is Tritium

4. AB is Alpha/Beta
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Tables and Figures
Radiological Monitoring of Surface Water On and Adjacent to the SRS

Table 2. Radiological analytes for gamma spectroscopy analysis

Radioisotope Abbreviation

Actinium-228 Ac-228
Americium-241 Am-241
Berylium-7 Be-7
Cerium-144 Ce-144
Cobalt-58 Co-58
Cobalt-60 Co-60
Cesium-134 Cs-134
Cesium-137 Cs-137

Europium-152 Eu-152
Europium-154 Eu-154
Europium-155 Eu-155

lodine-131 -131
Potassium-40 K-40
Manganese-54 Mn-54

Sodium-22 Na-22

Lead-212 Pb-212

Lead-214 Pb-214

Radium-226 Ra-226

Ruthenium-103 Ru-103
Antimony-125 Sh-125

Thorium-234 Th-234
Ytrium-88 Y-88
Zinc-65 Zn-65
Zirconium-95 Zr-95
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Tables and Figures
Radiological Monitoring of Surface Water On and Adjacent to the SRS

Table 3. 2008 Tritium Data Comparison for SCDHEC and DOE-SR Colocated Sampling Locations

Average Standard Median Minimum Maximum Number of | Number of
Sample Location Concentration | Deviation (PGiL) Concentration | Concentration Samples Detects
(pCilL) (pCilL) (pCilL) (pCilL)

Upper Three Runs Creek (SV-325) 1,348 628 1,302 393 3,087 52 49
U3R-4 at Road A 1,241 448 NA 641 2,290 12 12
Fourmile Branch (SV-2039) 46,226 7,613 46,417 25,532 61,849 52 52
FM-6 at Road A-12.2 45,208 7,512 NA 33,500 59,500 12 12
Pen Branch (SV-2047) 37,750 12,315 35,279 13,502 57,145 52 52
PB-3 at Road 13.2 36,483 11,820 NA 20,000 54,600 12 12
Steel Creek (SV-327) 2,935 825 3,019 1,556 4,382 52 52
SC-4 Steel Creek at Road A 2,688 835 NA 1,320 3,810 12 12
Highway 301 Bridge (SV-118) 593 409 443 204 1,991 52 39
River Mile 118.8 492 305 NA 114 405 52 51
Lower Three Runs Creek at

Patterson Mill Rd. (SV-328) 2,259 976 1,990 302 4,183 52 52
L3R-2 at Patterson Mill Rd 2,338 812 NA 1,080 3,970 12 12
Lower Three Runs Creek (SV-2053) 326 60 325 216 458 52 44
L3R-1A at Road B 316 197 NA 37 668 12 5

Notes:
1. Shaded areas represent SCDHEC data and unshaded areas represent DOE-SR data
2. DOE-SR data is from the SRS Environmental Data Report for 2009 (SRNS 2009)
3. NAis Not Applicable
4. DOE-SR sampling locations:

U3R-4: Upper Three Runs at SC Highway 125

FM-6: Fourmile Branch at USFS Road A-12.2

PB-3: Pen Branch at USFS Road 13.2

SC-4: Steel Creek at SC Highway 125

L3R-2: Lower Three Runs at Patterson Mill Road

L3R-1A: Lower Three Runs at SRS Road B
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Tables and Figures
Radiological Monitoring of Surface Water On and Adjacent to the SRS

Table 4. 2008 Alpha Data Comparison for SCDHEC and DOE-SR Colocated Sampling Locations

Average Standard Minimum Maximum Number of Number
Sample Location Concentration Deviation | Median (pCi/L) Concentration | Concentration samples of

(pCi/L) (pCi/L) (pCi/lL) (pCilL) Detects
Upper Three Runs Creek (SV-325) 23.18 19.48 15.4 4.48 58.4 12 11
U3R-4 at Road A 8.96 4.96 NA 3.00 18.5 12 12
Fourmile Branch (SV-2039) 4.31 3.83 2.14 2.06 8.74 12 3
FM-6 at Road A-12.2 0.64 0.70 NA 0.04 2.51 12 12
Pen Branch (SV-2047) 3.33¢ 1.69* NA NA NA 12 1
PB-3 at Road 13.2 1.49 134 NA 0.25 4.35 12 5
Steel Creek (SV-327) 4.56 1.79 3.58 2.81 6.93 12 5
SC-4 Steel Creek at Road A 3.71 5.28 NA 0.81 19.6 12 12
Highway 301 Bridge (SV-118) 6.95 3.99 6.09 3.45 11.3 12 &
River Mile 118.8 0.30 0.36 NA -0.17 1.14 52 3
Lower Three Runs Creek (SV-2053) 2.49* 1.45*% NA NA NA 12 1
L3R-1A atRoad B 0.77 0.70 NA 0.05 2.6 12 3

Table 5. 2008 Beta Data Comparison for SCDHEC and DOE-SR Colocated Sampling Locations

Average Standard Minimum Maximum Number of Number
Sample Location Concentration Deviation | Median (pCilL) Concentration | Concentration Samples of
(pCi/L) (pCi/L) (pCi/L) (pCi/L) P Detects

Upper Three Runs Creek (SV-325) 3.12 1.10 3.12 2.34 3.90 12 2
U3R-4 at Road A 3.63 1.91 NA 1.29 7.84 12 7
Fourmile Branch (SV-2039) 5.16 1.51 5.11 3.24 8.36 12 11
FM-6 at Road A-12.2 7.78 0.86 NA 6.24 8.95 12 12
Pen Branch (SV-2047) 458 151% NA NA NA 12 1
PB-3 at Road 13.2 3.07 4.70 NA 0.13 18 12 7
Steel Creek (SV-327) 3.65 0.47 3.65 3.31 3.98 12 2
SC-4 Steel Creek at Road A 2.52 2.89 NA 0.78 11.2 12 11
Highway 301 Bridge (SV-118) 8.31 6.86 7.06 2.57 21.2 12 6
River Mile 118.8 241 0.75 NA 1.66 4.38 52 48
Lower Three Runs Creek (SV-2053) 2.52 0.12 2.52 2.43 2.60 12 2
L3R-1A at Road B 2.30 0.75 NA 0.68 3.46 12 11
Notes:
1. Shaded areas represent SCDHEC data and unshaded areas represent DOE-SR data
2. DOE-SR data is from the SRS Environmental Data Report for 2009 (SRNS 2009)
3. NAis Not Applicable
4. ND is No Detects
5. NR is Not Reported
6. * denotes actual value and uncertainty (+2sd) for one detection for sampling location
7. DOE-SR sampling locations:

U3R-4: Upper Three Runs at SC Highway 125
FM-6: Fourmile Branch at USFS Road A-12.2
PB-3: Pen Branch at USFS Road 13.2

SC-4: Steel Creek at SC Highway 125

L3R-2: Lower Three Runs at Patterson Mill Road
L3R-1A: Lower Three Runs at SRS Road B
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Tables and Figures
Radiological Monitoring of Surface Water On and Adjacent to the SRS

Figure 1. SCDHEC Average Tritium Trends for 2005-2009 (SCDHEC 2006-2009).
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Tables and Figures
Radiological Monitoring of Surface Water On and Adjacent to the SRS

Figure 2. SCDHEC 2005-2009 Average Alpha Data (SCDHEC 2006-2009)
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1. No detections at Jackson Landing in 2006, 2007, and 2008
2. No detections at Beaver Dam Creek 2007

3. No detections at Fourmile Branch in 2007

4. No detections at Lower Three Runs Creek in 2009
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Tables and Figures
Radiological Monitoring of Surface Water On and Adjacent to the SRS

Figure 3. SCDHEC 2005-2009 Average Beta Data (SCDHEC 2006-2009)
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Radiological Monitoring of Surface Water On and Adjacent to the SRS

Figure 4. Average Tritium Data Trends For SCDHEC and DOE-SR at Upper Three Runs Creek and
SC Highway 125 (WSRC 2000-2008, SRNS 2009, SCDHEC 2000-2008).
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Radiological Monitoring of Surface Water On and Adjacent to the SRS

Figure 5. Average Tritium Data Trends For SCDHEC and DOE-SR at Fourmile Branch and USFS

Road 12.2 (WSRC 2000-2008, SRNS 2009, SCDHEC 2000-2008).
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Radiological Monitoring of Surface Water On and Adjacent to the SRS

Figure 6. Average Tritium Data Trends For SCDHEC and DOE-SR at Pen Branch and USFS Road
13.2 (WSRC 2000-2008, SRNS 2009, SCDHEC 2000-2008).
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Figure 7. Average Tritium Data Trends For SCDHEC and DOE-SR at Steel Creek and SC Highway
125 (WSRC 2000-2008, SRNS 2009, SCDHEC 2000-2008).
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Figure 8. Average Tritium Data Trends For SCDHEC and DOE-SR at Lower Three Runs Creek and
SRS Road B (WSRC 2000-2008, SRNS 2009 SCDHEC 2000-2008).
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Figure 9. Average Tritium Data Trends For SCDHEC and DOE-SR at the Savannah River and US

Highway 301 Bridge (WSRC 2000-2008, SRNS 2009, SCDHEC 2000-2008).
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2.3.4 Data Tables
Radiological Monitoring of Surface Water On and Adjacent to the SRS

A0 (0L AN a ] o T 1 A = = N 122
A0 (0L O =T QY Lo LU d T D= - 135
2009 RANAOM SAMPIE DALA ....eiieiiiiiieiiiiiie ettt ettt ettt e e s st e e e st bt e e e anbbe e e e abbeeeesasbeessnbeeeeeans 136
2009 lodine-129 and TeChNEtiUM=99 DaAta...........oiiiuuiiiiie et e e e e e e e e s e e e e baaaas 138
Notes

1 Bold numbers indicate detections

2. “MDA" is Minimum Detectable Activity
3. “NA” is Non applicable

4 “NS” is No Sample

5 “LLD" is Lower Limit of Detection
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Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Tritium Data

SV-2010 Jackson Boat Landing SV-325 Upper Three Runs and SC Highway 125
Tritium Tritium
Tritium  Confidence  Tritium Tritium  Confidence  Tritium
Collection  Activity Interval LLD Collection  Activity Interval LLD
Month Date (pCilL) (pCi/L) (pCi/L) Month Date (pCi/L) (pCilL) (pCilL)
January 1/7/2009 <LLD NA 186 January 1/7/2009 545 103 186
1/14/2009 174 82 173 1/14/2009 1021 116 173
1/21/2009 <LLD NA 197 1/21/2009 2169 155 197
1/28/2009 237 88 182 1/28/2009 1251 126 182
February 2/4/2009 <LLD NA 203 February 2/4/2009 1210 130 203
2/11/2009 <LLD NA 190 2/11/2009 1591 138 190
2/18/2009 201 88 188 2/18/2009 824 113 188
2/25/2009 234 89 183 2/25/2009 1682 139 183
March 3/4/2009 <LLD NA 198 March 3/4/2009 1913 148 198
3/11/2009 <LLD NA 193 3/11/2009 2560 163 193
3/18/2009 <LLD NA 185 3/18/2009 1682 139 185
3/25/2009 <LLD NA 185 3/25/2009 2514 161 185
April 4/1/2009 <LLD NA 180 April 4/1/2009 1551 134 180
4/8/2009 <LLD NA 188 4/8/2009 2071 151 188
4/15/2009 223 91 191 4/15/2009 2059 151 191
4/22/2009 <LLD NA 186 4/22/2009 2037 149 186
4/29/2009 <LLD NA 188 4/29/2009 1437 131 188
May 5/6/2009 <LLD NA 248 May 5/6/2009 <LLD NA 248
5/13/2009 <LLD NA 210 5/13/2009 <LLD NA 210
5/20/2009 <LLD NA 202 5/20/2009 792 116 202
5/27/2009 <LLD NA 181 5/27/2009 771 109 181
June 6/3/2009 <LLD NA 194 June 6/3/2009 1397 132 194
6/10/2009 <LLD NA 184 6/10/2009 1712 139 184
6/17/2009 <LLD NA 188 6/17/2009 2057 149 188
6/24/2009 <LLD NA 198 6/24/2009 699 111 198
July 7/1/2009 206 87 183 July 7/1/2009 1715 139 183
7/8/2009 <LLD NA 183 7/8/2009 1988 147 183
7/15/2009 <LLD NA 183 7/15/2009 1886 145 183
7/22/2009 <LLD NA 183 7/22/2009 3087 174 183
7/29/2009 <LLD NA 178 7/29/2009 1460 130 178
August 8/5/2009 <LLD NA 174 August 8/5/2009 648 102 174
8/12/2009 234 88 183 8/12/2009 514 100 183
8/19/2009 <LLD NA 182 8/19/2009 393 %] 182
8/26/2009 <LLD NA 179 8/26/2009 565 106 179
September 9/3/2009 341 87 167 September 9/3/2009 1352 125 167
9/9/2009 197 84 178 9/9/2009 1885 143 178
9/16/2009 <LLD NA 190 9/16/2009 1590 136 190
9/23/2009 <LLD NA 179 9/23/2009 1086 119 179
9/30/2009 286 87 174 9/30/2009 759 106 174
October 10/7/2009 241 87 179 October 10/7/2009 1079 119 179
10/14/2009 <LLD NA 185 10/14/2009 991 118 185
10/21/2009 <LLD NA 185 10/21/2009 826 113 185
10/28/2009 <LLD NA 184 10/28/2009 997 117 184
November 11/4/2009 <LLD NA 292 November 11/4/2009 <LLD NA 292
11/11/2009 <LLD NA 206 11/11/2009 648 113 206
11/18/2009 <LLD NA 194 11/18/2009 564 105 194
11/25/2009 <LLD NA 199 11/25/2009 59 109 199
December 12/2/2009 208 89 189 December 12/2/2009 993 120 189
12/9/2009 <LLD NA 199 12/9/2009 1830 148 199
12/16/2009 348 97 180 12/16/2009 1302 128 180
12/23/2009 239 95 190 12/23/2009 672 109 190
12/30/2009 187 92 186 12/30/2009 1058 123 186
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Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Tritium Data

SV-2012 TNX Boat Landing D-Area SRS SV-2040 Beaver Dam Creek D-Area
Tritium Tritium
Tritium  Confidence  Tritium Tritium  Confidence  Tritium
Collection  Activity Interval LLD Collection  Activity Interval LLD
Month Date (pCilL) (pCi/L) (pCi/L) Month Date (pCi/L) (pCilL) (pCilL)
January 1/7/2009 206 88 186 January 1/7/2009 379 9% 186
1/14/2009 389 92 173 1/14/2009 274 86 173
1/21/2009 <LLD NA 197 1/21/2009 <LLD NA 197
1/28/2009 254 89 182 1/28/2009 317 91 182
February 2/4/2009 <LLD NA 203 February 2/4/2009 <LLD NA 203
2/11/2009 <LLD NA 190 2/11/2009 273 92 190
2/18/2009 336 94 188 2/18/2009 268 91 188
2/25/2009 326 93 183 2/25/2009 301 91 183
March 3/4/2009 289 96 198 March 3/4/2009 <LLD NA 198
3/11/2009 249 93 193 3/11/2009 294 95 193
3/18/2009 198 87 185 3/18/2009 <LLD NA 185
3/25/2009 303 92 185 3/25/2009 379 95 185
April 4/1/2009 277 90 180 April 4/1/2009 251 88 180
4/8/2009 305 94 188 4/8/2009 256 91 188
4/15/2009 <LLD NA 191 4/15/2009 <LLD NA 191
4/22/2009 650 106 186 4/22/2009 209 83 186
4/29/2009 <LLD NA 188 4/29/2009 228 89 188
May 5/6/2009 <LLD NA 248 May 5/6/2009 <LLD NA 248
5/13/2009 <LLD NA 210 5/13/2009 <LLD NA 210
5/20/2009 <LLD NA 202 5/20/2009 <LLD NA 202
5/27/2009 <LLD NA 181 5/27/2009 <LLD NA 181
June 6/3/2009 <LLD NA 194 June 6/3/2009 <LLD NA 194
6/10/2009 194 87 184 6/10/2009 408 95 184
6/17/2009 283 92 188 6/17/2009 <LLD NA 188
6/24/2009 <LLD NA 198 6/24/2009 <LLD NA 198
July 7/1/2009 <LLD NA 183 July 7/1/2009 251 89 183
7/8/2009 <LLD NA 183 7/8/2009 236 88 183
7/15/2009 <LLD NA 183 7/15/2009 <LLD NA 183
7/22/2009 <LLD NA 183 7/22/2009 <LLD NA 183
7/29/2009 218 85 178 7/29/2009 330 90 178
August 8/5/2009 277 87 174 August 8/5/2009 <LLD NA 174
8/12/2009 219 87 183 8/12/2009 <LLD NA 183
8/19/2009 <LLD NA 182 8/19/2009 <LLD NA 182
8/26/2009 <LLD NA 179 8/26/2009 218 86 179
September 9/3/2009 231 82 167 September 9/3/2009 228 82 167
9/9/2009 207 85 178 9/9/2009 212 85 178
9/16/2009 <LLD NA 190 9/16/2009 197 89 190
9/23/2009 186 84 179 9/23/2009 <LLD NA 179
9/30/2009 194 83 174 9/30/2009 212 84 174
October 10/7/2009 234 86 179 October 10/7/2009 295 89 179
10/14/2009 269 90 185 10/14/2009 350 9% 185
10/21/2009 <LLD NA 185 10/21/2009 <LLD NA 185
10/28/2009 236 88 184 10/28/2009 301 92 184
November 11/4/2009 <LLD NA 292 November 11/4/2009 <LLD NA 292
11/11/2009 292 100 206 11/11/2009 <LLD NA 206
11/18/2009 <LLD NA 194 11/18/2009 <LLD NA 194
11/25/2009 <LLD NA 199 11/25/2009 <LLD NA 199
December 12/2/2009 236 90 189 December 12/2/2009 289 93 189
12/9/2009 343 99 199 12/9/2009 204 93 199
12/16/2009 270 89 180 12/16/2009 349 92 180
12/23/2009 <LLD NA 190 12/23/2009 <LLD NA 190
12/30/2009 230 89 186 12/30/2009 259 91 186
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Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Tritium Data

SV-2039 Fourmile Branch at USFS Rd. 13.2 SV-2047 Pen Branch at USFS Rd. 13.2
Tritium Tritium
Tritium  Confidence  Tritium Tritium  Confidence  Tritium
Collection  Activity Interval LLD Collection  Activity Interval LLD
Month Date (pCilL) (pCi/L) (pCi/L) Month Date (pCi/L) (pCGilL) (pCilL)
January 1/7/2009 57804 680 186 January 1/7/2009 33642 514 177
1/14/2009 54761 662 173 1/14/2009 33167 519 173
1/21/2009 57773 679 197 1/21/2009 34880 531 197
1/28/2009 55983 667 182 1/28/2009 32924 513 182
February 2/4/2009 59343 691 203 February 2/4/2009 35540 536 203
2/11/2009 61307 701 190 2/11/2009 36677 544 190
2/18/2009 61849 705 188 2/18/2009 35018 528 188
2/25/2009 59188 690 183 2/25/2009 35765 536 183
March 3/4/2009 47544 617 198 March 3/4/2009 30471 498 198
3/11/2009 50771 630 193 3/11/2009 32490 508 193
3/18/2009 51950 640 185 3/18/2009 30199 491 185
3/25/2009 52862 647 185 3/25/2009 32420 509 185
April 4/1/2009 49701 627 180 April 4/1/2009 29919 491 180
4/8/2009 36220 540 188 4/8/2009 19181 399 188
4/15/2009 41128 573 191 4/15/2009 21148 417 191
4/22/2009 42733 580 186 4/22/2009 25732 456 186
4/29/2009 52192 637 188 4/29/2009 32530 505 188
May 5/6/2009 50011 631 248 May 5/6/2009 31536 506 248
5/13/2009 41185 573 210 5/13/2009 23736 442 210
5/20/2009 45949 603 202 5/20/2009 23885 441 202
5/27/2009 39787 557 181 5/27/2009 25612 454 181
June 6/3/2009 46610 607 194 June 6/3/2009 31004 499 194
6/10/2009 43122 584 184 6/10/2009 30913 497 184
6/17/2009 46940 608 188 6/17/2009 36545 537 188
6/24/2009 46639 608 198 6/24/2009 13502 334 198
July 7/1/2009 46223 604 184 July 7/1/2009 24500 440 183
7/8/2009 41038 573 183 7/8/2009 38649 556 183
7/15/2009 41446 576 183 7/15/2009 43716 589 183
7/22/2009 47004 612 183 7/22/2009 49272 625 183
7/29/2009 45516 600 178 7/29/2009 47305 611 178
August 8/5/2009 42261 580 174 August 8/5/2009 51126 633 174
8/12/2009 37362 547 183 8/12/2009 43209 587 183
8/19/2009 36715 543 182 8/19/2009 47824 611 182
8/26/2009 40825 569 179 8/26/2009 52392 644 179
September 9/3/2009 43590 588 167 September 9/3/2009 56166 666 167
9/9/2009 44580 501 178 9/9/2009 54824 657 178
9/16/2009 41684 574 190 9/16/2009 56910 669 190
9/23/2009 35241 533 179 9/23/2009 45679 595 179
9/30/2009 39251 561 174 9/30/2009 51912 641 174
October 10/7/2009 42549 583 179 October 10/7/2009 56298 668 179
10/14/2009 49654 630 185 10/14/2009 57145 673 185
10/21/2009 41962 582 185 10/21/2009 52643 648 185
10/28/2009 49815 626 184 10/28/2009 56315 664 184
November 11/4/2009 53781 665 292 November 11/4/2009 52625 654 292
11/11/2009 49589 633 206 11/11/2009 53732 658 206
11/18/2009 47664 618 194 11/18/2009 51674 641 194
11/25/2009 47438 619 199 11/25/2009 42399 583 199
December 12/2/2009 50169 634 189 December 12/2/2009 42814 588 189
12/9/2009 39233 565 199 12/9/2009 27456 475 199
12/16/2009 35845 542 180 12/16/2009 22671 433 180
12/23/2009 34441 529 190 12/23/2009 19295 401 190
12/30/2009 25532 458 186 12/30/2009 16013 368 186
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Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Tritium Data

SV-327 Steel Creek at SC Highway 125 SV-2018 Steel Creek Boat Landing
Tritium Tritium
Tritium  Confidence  Tritium Tritium  Confidence  Tritium
Collection  Activity Interval LLD Collection  Activity Interval LLD
Month Date (pCilL) (pCi/L) (pCi/L) Month Date (pCi/L) (pCilL) (pCilL)
January 1/7/2009 2208 154 186 January 1/7/2009 810 112 186
1/14/2009 2025 146 173 1/14/2009 542 98 173
1/21/2009 2256 157 197 1/21/2009 1007 122 197
1/28/2009 1892 144 182 1/28/2009 696 105 182
February 2/4/2009 2010 152 203 February 2/4/2009 704 113 203
2/11/2009 2460 161 190 2/11/2009 1369 131 190
2/18/2009 2439 160 188 2/18/2009 596 105 188
2/25/2009 2376 158 183 2/25/2009 515 101 183
March 3/4/2009 1922 148 198 March 3/4/2009 <LLD NA 198
3/11/2009 2175 152 193 3/11/2009 870 116 193
3/18/2009 1853 143 185 3/18/2009 <LD NA 185
3/25/2009 1875 144 185 3/25/2009 865 114 185
April 4/1/2009 1917 144 180 April 4/1/2009 1395 133 180
4/8/2009 1556 136 188 4/8/2009 1095 124 188
4/15/2009 2843 169 191 4/15/2009 818 114 191
4/22/2009 3250 177 186 4/22/2009 592 104 186
4/29/2009 4013 192 188 4/29/2009 476 9 188
May 5/6/2009 2462 174 248 May 5/6/2009 264 115 248
5/13/2009 2247 160 210 5/13/2009 525 110 210
5/20/2009 2099 154 202 5/20/2009 324 9 202
5/27/2009 3423 180 181 5/27/2009 1196 123 181
June 6/3/2009 3979 194 194 June 6/3/2009 970 120 194
6/10/2009 2835 167 184 6/10/2009 581 103 184
6/17/2009 3650 185 188 6/17/2009 346 99 188
6/24/2009 3255 180 198 6/24/2009 348 929 198
July 7/1/2009 4037 192 183 July 7/1/2009 426 9% 183
7/8/2009 3952 191 183 7/8/2009 348 93 183
7/15/2009 3732 187 183 7/15/2009 297 91 183
7/22/2009 4205 197 183 7/22/2009 277 90 183
7/29/2009 4073 193 178 7/29/2009 <LLD NA 178
August 8/5/2009 3123 172 174 August 8/5/2009 <LLD NA 174
8/12/2009 3668 186 183 8/12/2009 <LD NA 183
8/19/2009 3383 179 182 8/19/2009 207 86 182
8/26/2009 4033 192 179 8/26/2009 1914 144 179
September 9/3/2009 4002 190 167 September 9/3/2009 1012 113 167
9/9/2009 4382 198 178 9/9/2009 571 100 178
9/16/2009 4211 201 190 9/16/2009 5768 227 190
9/23/2009 3467 179 179 9/23/2009 441 95 179
9/30/2009 3651 184 174 9/30/2009 385 91 174
October 10/7/2009 3576 183 179 October 10/7/2009 306 89 179
10/14/2009 3369 180 185 10/14/2009 357 A 185
10/21/2009 3221 179 185 10/21/2009 295 93 185
10/28/2009 3523 182 184 10/28/2009 348 93 184
November 11/4/2009 1858 174 292 November 11/4/2009 <LLD NA 292
11/11/2009 3090 179 206 11/11/2009 256 93 206
11/18/2009 2997 173 194 11/18/2009 287 %} 194
11/25/2009 2599 165 199 11/25/2009 4807 214 199
December 12/2/2009 3042 173 189 December 12/2/2009 1159 125 189
12/9/2009 1989 151 199 12/9/2009 2246 158 199
12/16/2009 2278 154 180 12/16/2009 7153 251 180
12/23/2009 2273 157 190 12/23/2009 6545 243 190
12/30/2009 1844 144 186 12/30/2009 5122 219 186
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Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Tritium Data

SV-2019 Little Hell Landing SV-118 US Highway 301 Bridge
Tritium Tritium
Tritium  Confidence  Tritium Tritium  Confidence  Tritium
Collection  Activity Interval LLD Collection  Activity Interval LLD
Month Date (pCilL) (pCi/L) (pCi/L) Month Date (pCi/L) (pCilL) (pCilL)
January 1/7/2009 276 91 186 January 1/7/2009 499 101 186
1/14/2009 <LLD NA 173 1/14/2009 463 eV 173
1/21/2009 233 94 197 1/21/2009 5% 108 197
1/28/2009 206 86 182 1/28/2009 635 103 182
February 2/4/2009 <LLD NA 203 February 2/4/2009 260 96 203
2/11/2009 <LLD NA 190 2/11/2009 314 93 190
2/18/2009 <LLD NA 188 2/18/2009 204 89 188
2/25/2009 <LLD NA 183 2/25/2009 443 98 183
March 3/4/2009 <LLD NA 198 March 3/4/2009 225 9% 198
3/11/2009 <LLD NA 193 3/11/2009 565 106 193
3/18/2009 1207 125 185 3/18/2009 423 97 185
3/25/2009 369 95 185 3/25/2009 378 95 185
April 4/1/2009 <LLD NA 180 April 4/1/2009 424 97 180
4/8/2009 <LLD NA 188 4/8/2009 340 95 188
4/15/2009 206 89 191 4/15/2009 966 120 191
4/22/2009 282 91 186 4/22/2009 523 101 186
4/29/2009 276 91 188 4/29/2009 402 9% 188
May 5/6/2009 <LLD NA 248 May 5/6/2009 <LD NA 248
5/13/2009 <LLD NA 210 5/13/2009 334 103 210
5/20/2009 <LLD NA 202 5/20/2009 375 101 202
5/27/2009 246 88 181 5/27/2009 474 97 181
June 6/3/2009 267 93 194 June 6/3/2009 330 9% 194
6/10/2009 227 88 184 6/10/2009 425 9% 184
6/17/2009 260 91 188 6/17/2009 209 83 188
6/24/2009 <LLD NA 198 6/24/2009 376 100 198
July 7/1/2009 512 100 183 July 7/1/2009 578 102 183
7/8/2009 304 90 183 7/8/2009 1455 132 183
7/15/2009 1117 121 183 7/15/2009 1991 147 183
7/22/2009 846 112 183 7/22/2009 1112 121 183
7/29/2009 267 88 178 7/29/2009 363 92 178
August 8/5/2009 827 108 174 August 8/5/2009 571 9 174
8/12/2009 312 92 183 8/12/2009 532 101 183
8/19/2009 436 96 182 8/19/2009 869 113 182
8/26/2009 378 93 179 8/26/2009 494 98 179
September 9/3/2009 741 103 167 September 9/3/2009 1691 135 167
9/9/2009 718 106 178 9/9/2009 1052 117 178
9/16/2009 322 94 190 9/16/2009 345 95 190
9/23/2009 489 97 179 9/23/2009 1182 121 179
9/30/2009 594 100 174 9/30/2009 439 9% 174
October 10/7/2009 675 104 179 October 10/7/2009 269 88 179
10/14/2009 370 95 185 10/14/2009 490 9 185
10/21/2009 236 90 185 10/21/2009 408 93 185
10/28/2009 <LLD NA 184 10/28/2009 232 89 184
November 11/4/2009 <LLD NA 292 November 11/4/2009 <LLD NA 292
11/11/2009 <LLD NA 206 11/11/2009 <LLD NA 206
11/18/2009 <LLD NA 194 11/18/2009 <LLD NA 194
11/25/2009 1913 151 199 11/25/2009 <LLD NA 199
December 12/2/2009 <LLD NA 189 December 12/2/2009 340 95 189
12/9/2009 296 97 199 12/9/2009 <LLD NA 199
12/16/2009 2682 165 180 12/16/2009 376 94 180
12/23/2009 3419 184 190 12/23/2009 207 0 190
12/30/2009 4765 213 186 12/30/2009 284 R 186
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Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Tritium Data

SV-328 Lower Three Runs at Patterson Mill Rd. SV-2053 Lower Three Runs at SRS Rd. B
Tritium Tritium
Tritium  Confidence  Tritium Tritium  Confidence  Tritium
Collection  Activity Interval LLD Collection  Activity Interval LLD
Month Date (pCilL) (pCi/L) (pCi/L) Month Date (pCi/L) (pCilL) (pCilL)
January 1/7/2009 1320 129 186 January 1/7/2009 267 91 186
1/14/2009 1714 136 173 1/14/2009 387 20 173
1/21/2009 1764 144 197 1/21/2009 253 % 197
1/28/2009 1909 143 182 1/28/2009 216 86 182
February 2/4/2009 1758 146 203 February 2/4/2009 258 9 203
2/11/2009 2174 153 190 2/11/2009 453 9 190
2/18/2009 2148 151 188 2/18/2009 315 93 188
2/25/2009 2419 158 183 2/25/2009 387 95 183
March 3/4/2009 1432 134 198 March 3/4/2009 <LLD NA 198
3/11/2009 1843 144 193 3/11/2009 285 93 193
3/18/2009 1436 131 185 3/18/2009 2% 91 185
3/25/2009 1867 143 185 3/25/2009 309 92 185
April 4/1/2009 1733 139 180 April 4/1/2009 337 91 180
4/8/2009 1592 137 188 4/15/2009 392 93 191
4/15/2009 1093 124 191 4/22/2009 333 93 186
4/22/2009 1645 137 186 4/22/2009 333 93 186
4/29/2009 2373 156 188 4/29/2009 283 91 188
May 5/6/2009 561 125 248 May 5/6/2009 <LLD NA 248
5/13/2009 1825 149 210 5/13/2009 236 93 210
5/20/2009 1515 138 202 5/20/2009 <LLD NA 202
5/27/2009 1969 145 181 5/27/2009 305 0 181
June 6/3/2009 1463 135 194 June 6/3/2009 <LLD NA 194
6/10/2009 2214 152 184 6/10/2009 282 0 184
6/17/2009 2359 156 188 6/17/2009 339 93 188
6/24/2009 1640 140 198 6/24/2009 <LLD NA 198
July 7/1/2009 2970 170 183 July 7/1/2009 284 0 183
7/8/2009 2011 146 183 7/8/2009 274 89 183
7/15/2009 3416 180 183 7/15/2009 330 92 183
7/22/2009 2839 167 183 7/22/2009 282 0 183
7/29/2009 3985 191 178 7/29/2009 282 88 178
August 8/5/2009 3489 180 174 August 8/5/2009 327 83 174
8/12/2009 3049 173 183 8/12/2009 276 20 183
8/19/2009 3291 178 182 8/19/2009 454 97 182
8/26/2009 3823 189 179 8/26/2009 356 92 179
September 9/3/2009 3756 185 167 September 9/3/2009 443 93 167
9/9/2009 4183 195 178 9/9/2009 458 95 178
9/16/2009 3841 191 190 9/16/2009 305 9% 190
9/23/2009 3376 178 179 9/23/2009 348 92 179
9/30/2009 3814 188 174 9/30/2009 359 0 174
October 10/7/2009 3311 177 179 October 10/7/2009 326 0 179
10/14/2009 3186 177 185 10/14/2009 431 97 185
10/21/2009 3337 181 185 10/21/2009 350 9 185
10/28/2009 3073 173 184 10/28/2009 351 93 184
November 11/4/2009 2071 178 292 November 11/4/2009 <LLD NA 292
11/11/2009 302 103 206 11/11/2009 <LLD NA 206
11/18/2009 3R21 98 194 11/18/2009 279 94 194
11/25/2009 2832 171 199 11/25/2009 <LLD NA 199
December 12/2/2009 1572 137 189 December 12/2/2009 340 9 189
12/9/2009 1590 140 199 12/9/2009 313 97 199
12/16/2009 1551 134 180 12/16/2009 349 92 180
12/23/2009 1549 136 190 12/23/2009 223 0 190
12/30/2009 1182 124 186 12/30/2009 325 93 186
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Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Tritium Data

SV-2027 Upper Three Runs at USFS Rd. E-2

Tritium
Tritium  Confidence  Tritium
Collection  Activity Interval LLD
Month Date (pCilL) (pCi/L) (pCi/L)

January 1/7/2009 302 93 186
1/14/2009 379 90 173

1/21/2009 <LLD NA 197

1/28/2009 191 85 182

February 2/4/2009 <LLD NA 203
2/11/2009 205 89 190

2/18/2009 <LLD NA 188

2/25/2009 208 87 183

March 3/4/2009 214 92 198
3/11/2009 <LLD NA 193

3/18/2009 <LLD NA 185

3/25/2009 <LLD NA 185

April 4/1/2009 274 88 180
4/15/2009 233 94 191

4/22/2009 214 88 186

4/22/2009 214 88 186

4/29/2009 <LLD NA 188

May 5/6/2009 <LLD NA 248
5/13/2009 <LLD NA 210

5/20/2009 <LLD NA 202

5/27/2009 244 88 181

June 6/3/2009 <LLD NA 194
6/10/2009 <LLD NA 184

6/17/2009 <LLD NA 188

6/24/2009 <LLD NA 198

July 7/1/2009 229 88 183
7/8/2009 <LLD NA 183

7/15/2009 <LLD NA 183

7/22/2009 <LLD NA 183

7/29/2009 209 85 178

August 8/5/2009 272 86 174
8/12/2009 183 86 183

8/19/2009 230 87 182

8/26/2009 198 85 179

September 9/3/2009 226 81 167
9/9/2009 235 85 178

9/16/2009 204 89 190

9/23/2009 <LLD NA 179

9/30/2009 225 84 174

October 10/7/2009 <LLD NA 179
10/14/2009 228 89 185

10/21/2009 <LLD NA 185

10/28/2009 235 89 184

November 11/4/2009 <LLD NA 292
11/11/2009 <LLD NA 206

11/18/2009 <LLD NA 1%

11/25/2009 <LLD NA 199

December 12/2/2009 <LLD NA 189
12/9/2009 376 101 199

12/16/2009 302 90 180

12/23/2009 <LLD NA 190

12/30/2009 205 88 186
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Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Gamma Data

SV-2010 Jackson Boat Landing

Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment ~ Collection  Activity Interval MDA  Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009  <MDA NA 0.88 <MDA NA 0.93 <MDA NA 9.84
February 1/28/2009 2/25/2009 <MDA NA 2.88 <MDA NA 342 <MDA NA 6.75
March 2/25/2009 3/25/2009  <MDA NA 2.34 <MDA NA 2.38 <MDA NA 24.35
April 3/25/2009 4/29/2009 <MDA NA 311 <MDA NA 347 <MDA NA 77.01
May 4/29/2009 5/27/2009 <MDA NA 147 <MDA NA 1.90 <MDA NA 11.98
June 5/27/2009 6/24/2009 NS NS NS NS NS NS NS NS NS
July 6/24/2009 7/29/2009 <MDA NA 2.27 <MDA NA 2.46 <MDA NA 25.59
August 7/29/2009 8/26/2009  <MDA NA 1.64 <MDA NA 172 <MDA NA 13.49
September  8/26/2009 9/30/2009  <MDA NA 1.61 <MDA NA 1.60 <MDA NA 12.87
October 9/30/2009 10/28/2009  <MDA NA 1.76 <MDA NA 1.59 <MDA NA 13.26
November  10/28/2009 11/25/2009 <MDA NA 1.76 <MDA NA 2.02 <MDA NA 13.97
December 11/25/2009 12/30/2009 <MDA NA 217 <MDA NA 2.35 <MDA NA 27.97
SV-325 Upper Three Runs at SC Highway 125
Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment  Collection Activity Interval MDA Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009 <MDA NA 2.07 <MDA NA 2.32 <MDA NA 22.64
February 1/28/2009 2/25/2009 <MDA NA 2.88 <MDA NA 341 <MDA NA 6.85
March 2/25/2009 3/25/2009 <MDA NA 1.75 <MDA NA 2.01 <MDA NA 23.82
April 3/25/2009 4/29/2009 <MDA NA 3.29 <MDA NA 3.43 <MDA NA 74.25
May 4/29/2009 5/27/2009 <MDA NA 164 <MDA NA 1.74 <MDA NA 12.63
June 5/27/2009 6/24/2009 <MDA NA 2.05 <MDA NA 2.69 <MDA NA 26.31
July 6/24/2009 7/29/2009 <MDA NA 2.30 <MDA NA 2.75 <MDA NA 26.21
August 7/29/2009 8/26/2009 <MDA NA 1.76 <MDA NA 1.99 <MDA NA 15.88
September  8/26/2009 9/30/2009  <MDA NA 1.72 <MDA NA 2.30 <MDA NA 14.20
October 9/30/2009 10/28/2009  <MDA NA 1.69 <MDA NA 1.93 <MDA NA 13.49
November 10/28/2009  11/25/2009 <MDA NA 1.76 <MDA NA 1.98 <MDA NA 1381
December  11/25/2009 12/30/2009 <MDA NA 2.26 <MDA NA 2.50 <MDA NA 25.44
SV-2040 Beaver Dam Creek
Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment  Collection  Activity Interval MDA Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009  <MDA NA 2.02 <MDA NA 2.25 <MDA NA 22.28
February 1/28/2009 2/25/2009  <MDA NA 3.03 <MDA NA 3.87 <MDA NA 6.89
March 2/25/2009 3/25/2009 <MDA NA 2.04 <MDA NA 2.2 <MDA NA 22.48
April 3/25/2009 4/29/2009 <MDA NA 3.14 <MDA NA 3.79 <MDA NA 71.13
May 4/29/2009 5/27/2009 <MDA NA 1.79 <MDA NA 1.73 <MDA NA 12.22
June 5/27/2009 6/24/2009 <MDA NA 2.25 <MDA NA 2.79 <MDA NA 26.55
July 6/24/2009 7/29/2009 <MDA NA 1.93 <MDA NA 2.18 <MDA NA 25.92
August 7/29/2009 8/26/2009 <MDA NA 157 <MDA NA 1.75 <MDA NA 13.88
September  8/26/2009 9/30/2009  <MDA NA 1.45 <MDA NA 1.82 <MDA NA 13.43
October 9/30/2009 10/28/20090 <MDA NA 172 <MDA NA 1.98 <MDA NA 12.75
November  10/28/2009 11/25/2009 <MDA NA 1.60 <MDA NA 1.68 <MDA NA 14.06
December 11/25/2009  12/30/2009  <MDA NA 1.97 <MDA NA 2.67 <MDA NA 26.97

Note: SV-325 had a Pb-214 detection of 22.71 (+2SD 4.68) pCi/L in the August monthly composite sample.
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Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Gamma Data

SV-2039 Four Mile Creek at USFS Rd. A-13

Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment ~ Collection  Activity Interval MDA  Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009  <MDA NA 1.93 <MDA NA 2.35 <MDA NA 22.49
February 1/28/2009 2/25/2009  <MDA NA 351 <MDA NA 3.78 <MDA NA 6.86
March 2/25/2009 3/25/2009  <MDA NA 2.08 <MDA NA 2.81 <MDA NA 25.58
April 3/25/2009 4/29/2009  <MDA NA 3.26 <MDA NA 3.99 <MDA NA 72.89
May 4/29/2009 5/27/2009 <MDA NA 1.77 <MDA NA 219 <MDA NA 12.24
June 5/27/2009 6/24/2009 <MDA NA 2.20 <MDA NA 2.86 <MDA NA 25.33
July 6/24/2009 7/29/2009 <MDA NA 221 <MDA NA 2.37 <MDA NA 25.32
August 7/29/2009 8/26/2009  <MDA NA 1.46 <MDA NA 2.30 <MDA NA 13.33
September  8/26/2009 9/30/2009  <MDA NA 1.50 <MDA NA 2.24 <MDA NA 13.37
October 9/30/2009 10/28/2009  <MDA NA 1.89 <MDA NA 2.27 <MDA NA 1311
November  10/28/2009 11/25/2009 <MDA NA 1.63 4.85 2.02 1.89 <MDA NA 14.25
December 11/25/2009  12/30/2009  <MDA NA 224 <MDA NA 2.29 <MDA NA 25.98
SV-2047 Pen Branch at USFS Rd. A-13
Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment  Collection Activity Interval MDA Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009 <MDA NA 2.19 <MDA NA 2.26 <MDA NA 22.97
February 1/28/2009 2/25/2009 <MDA NA 2.89 <MDA NA 3.30 <MDA NA 7.09
March 2/25/2009 3/25/2009 <MDA NA 1.76 <MDA NA 271 <MDA NA 24.54
April 3/25/2009 4/29/2009 <MDA NA 3.05 <MDA NA 3.46 <MDA NA 77.98
May 4/29/2009 5/27/2009 <MDA NA 181 <MDA NA 1.70 <MDA NA 12.90
June 5/27/2009 6/24/2009 <MDA NA 1.83 <MDA NA 2.62 <MDA NA 26.54
July 6/24/2009 7/29/2009 <MDA NA 213 <MDA NA 2.49 <MDA NA 25.38
August 7/29/2009 8/26/2009 <MDA NA 1.64 <MDA NA 19 <MDA NA 13.40
September  8/26/2009 9/30/2009  <MDA NA 1.68 <MDA NA 1.79 <MDA NA 13.20
October 9/30/2009 10/28/2009  <MDA NA 1.78 <MDA NA 184 <MDA NA 13.13
November 10/28/2009  11/25/2009 <MDA NA 1.63 <MDA NA 1.92 <MDA NA 13.29
December  11/25/2009 12/30/2009 <MDA NA 1.98 <MDA NA 2.61 <MDA NA 26.90
SV-327 Steel Creek at SC Highway 125
Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment  Collection  Activity Interval MDA Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009 <MDA NA 2.10 <MDA NA 2.24 <MDA NA 24.03
February 1/28/2009 2/25/2009  <MDA NA 3.36 <MDA NA 3.65 <MDA NA 6.97
March 2/25/2009 3/25/2009 <MDA NA 2.16 <MDA NA 2.49 <MDA NA 24.28
April 3/25/2009 4/29/2009 <MDA NA 3.36 <MDA NA 3.9 <MDA NA 65.39
May 4/29/2009 5/27/2009 <MDA NA 1.69 <MDA NA 2.16 <MDA NA 12.49
June 5/27/2009 6/24/2009 <MDA NA 234 <MDA NA 2.89 <MDA NA 25.74
July 6/24/2009 7/29/2009 <MDA NA 217 <MDA NA 2.62 <MDA NA 26.61
August 7/29/2009 8/26/2009 <MDA NA 1.46 <MDA NA 2.07 <MDA NA 13.74
September  8/26/2009 9/30/2009 <MDA NA 1.77 <MDA NA 1.98 <MDA NA 11.79
October 9/30/2009 10/28/20090 <MDA NA 1.88 <MDA NA 217 <MDA NA 14.07
November  10/28/2009 11/25/2009 <MDA NA 1.87 <MDA NA 221 <MDA NA 13.35
December 11/25/2009  12/30/2009  <MDA NA 231 <MDA NA 2.45 <MDA NA 26.92
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Ambient Gamma Data

SV-2018 Steel Creek Boat Landing

Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment ~ Collection  Activity Interval MDA  Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009  <MDA NA 2.08 <MDA NA 2.30 <MDA NA 22.50
February 1/28/2009 2/25/2009  <MDA NA 3.06 <MDA NA 3.23 <MDA NA 6.70
March 2/25/2009 3/25/2009  <MDA NA 2.03 <MDA NA 2.37 <MDA NA 24.28
April 3/25/2009 4/29/2009 <MDA NA 2.78 <MDA NA 3.49 <MDA NA 75.71
May 4/29/2009 5/27/2009 <MDA NA 1.83 <MDA NA 1.86 <MDA NA 11.51
June 5/27/2009 6/24/2009 <MDA NA 2.10 <MDA NA 2.57 <MDA NA 24.93
July 6/24/2009 7/29/2009 <MDA NA 2.15 <MDA NA 2.61 <MDA NA 25.26
August 7/29/2009 8/26/2009  <MDA NA 171 <MDA NA 1.87 <MDA NA 12.66
September  8/26/2009 9/30/2009  <MDA NA 1.64 <MDA NA 2.10 <MDA NA 13.75
October 9/30/2009 10/28/2009  <MDA NA 1.75 <MDA NA 1.83 <MDA NA 1331
November  10/28/2009 11/25/2009 <MDA NA 173 <MDA NA 2.06 <MDA NA 13.46
December 11/25/2009  12/30/2009  <MDA NA 229 <MDA NA 2.56 <MDA NA 25.92
SV-118 US Highway 301 at the Savannah River
Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment  Collection Activity Interval MDA Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009 <MDA NA 193 <MDA NA 2.54 <MDA NA 24.24
February 1/28/2009 2/25/2009 <MDA NA 3.55 <MDA NA 291 <MDA NA 6.92
March 2/25/2009 3/25/2009  <MDA NA 2.05 <MDA NA 2.21 <MDA NA 23.66
April 3/25/2009 4/29/2009 <MDA NA 2.64 <MDA NA 3.63 <MDA NA 76.40
May 4/29/2009 5/27/2009 <MDA NA 172 <MDA NA 191 <MDA NA 11.98
June 5/27/2009 6/24/2009 <MDA NA 211 <MDA NA 2.39 <MDA NA 25.12
July 6/24/2009 7/29/2009 <MDA NA 194 <MDA NA 2.57 <MDA NA 26.57
August 7/29/2009 8/26/2009 <MDA NA 172 <MDA NA 1.50 <MDA NA 12.40
September  8/26/2009 9/30/2009  <MDA NA 1.67 <MDA NA 1.76 <MDA NA 12.72
October 9/30/2009 10/28/2009  <MDA NA 1.80 <MDA NA 1.76 <MDA NA 13.13
November 10/28/2009  11/25/2009 <MDA NA 171 <MDA NA 1.70 <MDA NA 13.08
December  11/25/2009 12/30/2009 <MDA NA 241 <MDA NA 2.61 <MDA NA 26.84
SV-2053 Lower Three Runs at SRS Rd. B
Co-60 Cs-137 Am-241
Sample Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Deployment  Collection  Activity Interval MDA Activity Interval MDA  Activity Interval MDA
Month Date Date (pCi/L) (pCi/L) (pCi/lL)  (pCilL) (pCilL) (pCiL)  (pCilL) (pCilL) (pCi/L)
Janurary 12/31/2008 1/28/2009 <MDA NA 1.95 <MDA NA 2.18 <MDA NA 23.04
February 1/28/2009 2/25/2009  <MDA NA 2.80 <MDA NA 3.50 <MDA NA 6.99
March 2/25/2009 3/25/2009 <MDA NA 1.97 <MDA NA 2.59 <MDA NA 24.23
April 3/25/2009 4/29/2009 <MDA NA 3.02 <MDA NA 3.98 <MDA NA 73.83
May 4/29/2009 5/27/2009 <MDA NA 152 <MDA NA 215 <MDA NA 12.46
June 5/27/2009 6/24/2009 <MDA NA 2.15 <MDA NA 2.61 <MDA NA 25.82
July 6/24/2009 7/29/2009 <MDA NA 242 <MDA NA 251 <MDA NA 24.91
August 7/29/2009 8/26/2009 <MDA NA 1.75 <MDA NA 2.02 <MDA NA 1311
September  8/26/2009 9/30/2009  <MDA NA 1.68 <MDA NA 1.76 <MDA NA 12.77
October 9/30/2009 10/28/2009  <MDA NA 151 <MDA NA 2.39 <MDA NA 12.80
November  10/28/2009 11/25/2009 <MDA NA 1.73 <MDA NA 2.38 <MDA NA 14.26
December 11/25/2009  12/30/2009  <MDA NA 2.00 <MDA NA 2.82 <MDA NA 2594
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Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Alpha/Beta Data

SV-2010 Jackson Boat Landing

Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Mo nth Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCi/L) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 3.04 <LLD NA 2.46
February 1/28/2009 2/25/2009 <LLD NA 2.25 <LLD NA 2.35
March 2/25/2009 3/25/2009 2.00 1.05 1.15 <LLD NA 2.51
April 3/25/2009 4/29/2009 <LLD NA 2.18 2.34 1.33 2.30
May 4/29/2009 5/27/2009 <LLD NA 1.78 <LLD NA 2.34
June 5/27/2009 6/24/2009 NS NS NS NS NS NS
July 6/24/2009 7/29/2009 <LLD NA 2.98 3.90 2.05 3.73
August 7/129/2009 8/26/2009 <LLD NA 3.79 <LLD NA 4.06
September  8/26/2009 9/30/2009 6.16 2.46 3.36 <LLD NA 4.02
October 9/30/2009 10/28/2009 <LLD NA 2.23 <LLD NA 2.32
November 10/28/2009 11/25/2009 <LLD NA 2.32 <LLD NA 2.34
December  11/25/2009 12/30/2009 <LLD NA 2.95 <LLD NA 3.65
SV-325 Upper Three Runs and SC Highway 125
Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Month Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 2.63 <LLD NA 2.41
February 1/28/2009 2/25/2009 4.77 1.63 2.03 <LLD NA 2.31
March 2/25/2009 3/25/2009 5.18 1.45 1.04 <LLD NA 2.47
April 3/25/2009 4/29/2009 8.79 2.08 2.02 <LLD NA 2.28
May 4/29/2009 5/27/2009 11.3 2.23 1.70 5.55 1.76 2.73
June 5/27/2009 6/24/2009 30.3 4.16 3.13 7.88 2.48 4.11
July 6/24/2009 7/29/2009 38.8 4.60 1.98 16.4 2.58 3.54
August 7/29/2009 8/26/2009 52.0 7.53 5.26 21.0 3.45 4.12
September  8/26/2009 9/30/2009 58.4 6.63 431 17.7 2.85 4.07
October 9/30/2009 10/28/2009 25.6 3.53 243 8.91 1.87 2.34
November  10/28/2009 11/25/2009 15.4 2.99 2.73 4.72 212 3.67
December  11/25/2009 12/30/2009 4.48 1.92 2.69 <LLD NA 3.64
SV-2040 Beaver Dam Creek
Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Month Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 3.08 <LLD NA 2.46
February 1/28/2009 2/25/2009 3.44 1.64 231 <LLD NA 2.35
March 2/25/2009 3/25/2009 <LLD NA 3.62 <LLD NA 2.54
April 3/25/2009 4/29/2009 <LLD NA 2.11 <LLD NA 2.29
May 4/29/2009 5/27/2009 <LLD NA 1.79 <LLD NA 2.75
June 5/27/2009 6/24/2009 <LLD NA 2.05 <LLD NA 2.54
July 6/24/2009 7/29/2009 <LLD NA 3.07 <LLD NA 3.73
August 7/129/2009 8/26/2009 <LLD NA 3.96 <LLD NA 4.07
September  8/26/2009 9/30/2009 <LLD NA 4.07 <LLD NA 4.06
October 9/30/2009 10/28/2009 11.60 244 2.28 <LLD NA 2.32
November  10/28/2009 11/25/2009 <LLD NA 243 <LLD NA 2.35
December 11/25/2009 12/30/2009 <LLD NA 3.12 <LLD NA 3.67

116



Chapter 2 2009 Water Monitoring

Radiological Monitoring of Surface Water On and Adjacent to the SRS
Ambient Alpha/Beta Data

SV-2039 Four Mile Creek at USFS Rd. A-13

Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Mo nth Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCi/L) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 2.76 5.11 1.56 2.43
February 1/28/2009 2/25/2009 <LLD NA 214 5.19 1.53 2.33
March 2/25/2009 3/25/2009 8.74 2.47 3.43 3.45 1.57 2.52
April 3/25/2009 4/29/2009 2.14 1.32 1.97 431 1.46 2.27
May 4/29/2009 5/27/2009 <LLD NA 1.68 3.24 1.57 2.72
June 5/27/2009 6/24/2009 2.06 1.30 1.92 3.89 1.53 2.51
July 6/24/2009 7/29/2009 <LLD NA 3.14 8.36 2.24 3.74
August 7/129/2009 8/26/2009 <LLD NA 3.60 5.62 2.60 4.04
September  8/26/2009 9/30/2009 <LLD NA 3.33 <LLD NA 4.02
October 9/30/2009 10/28/2009 <LLD NA 212 4.76 1.50 2.31
November  10/28/2009 11/25/2009 <LLD NA 2.29 6.25 1.58 2.34
December  11/25/2009 12/30/2009 <LLD NA 2.85 6.54 2.13 3.65
SV-2047 Pen Branch at USFS Rd. A-13
Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Month Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 2.92 <LLD NA 2.44
February 1/28/2009 2/25/2009 <LLD NA 2.25 4.58 1.51 2.35
March 2/25/2009 3/25/2009 <LLD NA 3.65 <LLD NA 2.54
April 3/25/2009 4/29/2009 <LLD NA 211 <LLD NA 2.29
May 4/29/2009 5/27/2009 <LLD NA 1.87 <LLD NA 2.76
June 5/27/2009 6/24/2009 3.33 1.69 2.33 <LLD NA 2.57
July 6/24/2009 7/29/2009 <LLD NA 3.04 <LLD NA 3.73
August 7/129/2009 8/26/2009 <LLD NA 3.81 <LLD NA 4.06
September 8/26/2009 9/30/2009 <LLD NA 3.39 <LLD NA 4.02
October 9/30/2009 10/28/2009 <LLD NA 2.26 <LLD NA 2.32
November  10/28/2009 11/25/2009 <LLD NA 2.38 <LLD NA 2.35
December  11/25/2009 12/30/2009 <LLD NA 3.08 <LLD NA 3.66
SV-327 Steel Creek at SC Highway 125
Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Month Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 2.93 <LLD NA 2.45
February 1/28/2009 2/25/2009 <LLD NA 2.28 <LLD NA 2.35
March 2/25/2009 3/25/2009 <LLD NA 3.88 <LLD NA 2.56
April 3/25/2009 4/29/2009 <LLD NA 2.09 <LLD NA 2.29
May 4/29/2009 5/27/2009 3.58 1.67 2.10 <LLD NA 2.80
June 5/27/2009 6/24/2009 6.93 2.21 2.48 <LLD NA 2.59
July 6/24/2009 7/29/2009 <LLD NA 3.55 <LLD NA 3.76
August 7/29/2009 8/26/2009 <LLD NA 4.27 <LLD NA 4.08
September  8/26/2009 9/30/2009 <LLD NA 3.82 <LLD NA 4.05
October 9/30/2009 10/28/2009 3.49 1.94 2.84 3.98 1.49 2.36
November  10/28/2009 11/25/2009 2.81 1.71 2.67 3.31 1.43 2.37
December 11/25/2009 12/30/2009 5.99 2.51 3.48 <LLD NA 3.69
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Radiological Monitoring of Surface Water On and Adjacent to the SRS

Ambient Alpha/Beta Data

SV-2018 Steel Creek Boat Landing

Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Mo nth Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCi/L) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 3.01 <LLD NA 2.45
February 1/28/2009 2/25/2009 <LLD NA 2.27 <LLD NA 2.35
March 2/25/2009 3/25/2009 <LLD NA 3.73 <LLD NA 2.55
April 3/25/2009 4/29/2009 <LLD NA 2.12 <LLD NA 2.30
May 4/29/2009 5/27/2009 <LLD NA 1.84 <LLD NA 2.76
June 5/27/2009 6/24/2009 <LLD NA 2.06 <LLD NA 2.54
July 6/24/2009 7/29/2009 <LLD NA 3.00 4.44 2.08 3.73
August 7/129/2009 8/26/2009 <LLD NA 3.86 <LLD NA 4.06
September  8/26/2009 9/30/2009 <LLD NA 3.36 <LLD NA 4.02
October 9/30/2009 10/28/2009 <LLD NA 2.26 <LLD NA 2.32
November  10/28/2009 11/25/2009 <LLD NA 2.40 2.56 1.36 2.35
December  11/25/2009 12/30/2009 <LLD NA 2.99 <LLD NA 3.66
SV-118 US Highway 301 and Savannah River
Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Month Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 3.25 <LLD NA 2.48
February 1/28/2009 2/25/2009 <LLD NA 2.40 2.57 1.38 2.37
March 2/25/2009 3/25/2009 <LLD NA 3.74 <LLD NA 2.55
April 3/25/2009 4/29/2009 <LLD NA 2.17 <LLD NA 2.30
May 4/29/2009 5/27/2009 <LLD NA 1.88 <LLD NA 2.76
June 5/27/2009 6/24/2009 6.09 2.38 2.94 <LLD NA 2.63
July 6/24/2009 7/29/2009 3.45 2.19 341 9.16 2.29 3.75
August 7/129/2009 8/26/2009 <LLD NA 5.10 8.16 2.78 4.12
September  8/26/2009 9/30/2009 <LLD NA 4.35 <LLD NA 4.07
October 9/30/2009 10/28/2009 11.30 2.93 3.11 21.20 2.35 2.37
November  10/28/2009 11/25/2009 <LLD NA 2.40 2.82 1.38 2.35
December  11/25/2009 12/30/2009 <LLD NA 2.98 5.95 211 3.66
SV-2053 Lower Three Runs and SRS Rd.B
Alpha Beta
Sample Alpha Confidence Alpha Beta Confidence
Deployment Collection Activity Interval LLD Activity Interval Beta LLD
Month Date Date (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL)
Janurary 12/31/2008 1/28/2009 <LLD NA 2.73 <LLD NA 2.42
February 1/28/2009 2/25/2009 <LLD NA 2.07 <LLD NA 2.32
March 2/25/2009 3/25/2009 <LLD NA 3.80 <LLD NA 2.55
April 3/25/2009 4/29/2009 <LLD NA 1.93 <LLD NA 2.27
May 4/29/2009 5/27/2009 <LLD NA 1.64 <LLD NA 2.71
June 5/27/2009 6/24/2009 <LLD NA 1.88 <LLD NA 2.51
July 6/24/2009 7/29/2009 <LLD NA 2.68 <LLD NA 3.70
August 7/129/2009 8/26/2009 <LLD NA 3.43 <LLD NA 4.03
September  8/26/2009 9/30/2009 <LLD NA 3.04 <LLD NA 4.00
October 9/30/2009 10/28/2009 2.49 1.45 2.14 2.60 1.38 2.31
November  10/28/2009 11/25/2009 <LLD NA 2.22 2.43 1.34 2.33
December 11/25/2009 12/30/2009 <LLD NA 2.78 <LLD NA 3.64
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Creek Mouth Data
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Radiological Monitoring of Surface Water On and Adjacent to the SRS

Random Sample Tritium Data
Perimeter Locations (<50 Miles from SRS)

Tritium
Tritium Confidence Tritium
Location Collection Activity Interval LLD
Description Date (pCilL) (pCi/L) (pCilL)
RW E48 2/19/2009 <LLD NA 191
RW E49 6/23/2009 <LLD NA 187
RW E40  6/23/2009 <LLD NA 187
RW E64 6/23/2009 <LLD NA 187
Random Sample Tritium Data
Background Locations (> 50 Miles from SRS)
Tritium
Tritium Confidence Tritium
Location Collection Activity Interval LLD
Description Date (pCilL) (pCi/L) (pCi/L)
RW B63  2/19/2009 <LLD NA 191
RW B65  2/19/2009 <LLD NA 191
RW B72  2/19/2009 <LLD NA 191
RW B47 3/3/2009 <LLD NA 191
RW B38 3/3/2009 <LLD NA 191
RW B55 3/3/2009  <LLD NA 191
RW B40 3/3/2009  <LLD NA 191
RW B57 3/3/2009  <LLD NA 191
RW B51 10/22/2009 <LLD NA 179
RW B56  10/22/2009 192 84 179
RW B44  10/22/2009 <LLD NA 179
RW B48 10/22/2009 <LLD NA 179
RW B42 10/22/2009 <LLD NA 179
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Random Sample Gamma Data
Perimeter Locations (< 50 Miles from SRS)

Co-60 Cs-137 Am-241
Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Location Collection  Activity Interval MDA  Activity Interval MDA  Activity Interval MDA
Description Date (pCi/L) (pCGilL) (pCilL) (pCilL) (pCilL) pCilL)  (pCilL) (pCi/L) (pCi/L)
RWE48 2/19/2009 <MDA NA 212 <MDA NA 222 <MDA NA 22.83
RWE49 6/23/2009 <MDA NA 354 <MDA NA 3.99 <MDA NA 86.24
RWE40 6/23/2009 <MDA NA 3.06 <MDA NA 3.99 <MDA NA 83.98

Random Sample Gamma Data
Background Locations (> 50 Miles from SRS)

Co-60 Cs-137 Am-241
Co-60 Confidence Co-60 Cs-137 Confidence Cs-137 Am-241 Confidence Am-241
Location Collection  Activity Interval MDA Activity Interval MDA  Activity Interval MDA
Description Date (pCi/L) (pCilL) (pCilL) (pCilL) (pCilL) pCilL) (pCilL) (pCi/L) (pCilL)
RWBG63 2/19/2009 <MDA NA 1.88 <MDA NA 2.00 <MDA NA 23.50
RWB65 2/19/2009 <MDA NA 1.94 <MDA NA 2.33 <MDA NA 23.14
RWB72 2/19/2009 <MDA NA 1.88 <MDA NA 2.46 <MDA NA 23.56
RWB47 3/3/2009 <MDA NA 1.94 <MDA NA 2.29 <MDA NA 23.77
RWB38 3/3/2009 <MDA NA 1.79 <MDA NA 2.35 <MDA NA 24.19
RWB55 3/3/2009 <MDA NA 1.93 <MDA NA 2.30 <MDA NA 22.92
RWB40 3/3/2009 <MDA NA 1.95 <MDA NA 231 <MDA NA 23.60
RWB57 3/3/2009 <MDA NA 2.15 <MDA NA 2.33 <MDA NA 23.70
RWB56 10/22/2009 <MDA NA 1.76 <MDA NA 1.82 <MDA NA 13.34
RWB44 10/22/2009 <MDA NA 1.52 <MDA NA 1.91 <MDA NA 13.10
RWB48 10/22/2009 <MDA NA 1.56 <MDA NA 1.84 <MDA NA 13.12
RWBA42 10/22/2009 <MDA NA 1.77 <MDA NA 1.80 <MDA NA 12.26
Radiological Monitoring of Surface Water On and Adjacent to the SRS
Random Sample Alpha/Beta Data
Perimeter Locations (< 50 Miles from SRS)
Alpha Beta
Alpha Confidence Alpha Beta Confidence
Location Collection Activity Interval LLD Activity Interval Beta LLD
Description Date (pCilL) (p CilL) (pCilL) (pCilL) (pCilL) (pCilL)
RWE48 2/19/2009 <LLD NA 2.75 2.62 1.33 2.19
RWE49 6/23/2009 <LLD NA 1.81 <LLD NA 2.49
RWE40 6/23/2009 <LLD NA 2.09 <LLD NA 2.54
Random Sample Alpha/Beta Data
Background Locations (>50 Miles from SRS)
Alpha Beta
Alpha Confidence Alpha Beta Confidence
Location Collection Activity Interval LLD Activity Interval Beta LLD
Description Date (pCilL) (p CilL) (p CilL) (p CilL) (pCilL) (pCilL)
RWB63 2/19/2009 1.81 1.13 1.59 <LLD NA 2.70
RWBG65 2/19/2009 <LLD NA 2.76 <LLD NA 2.19
RWB72 2/19/2009 <LLD NA 2.88 <LLD NA 2.20
RWB47 3/3/2009 <LLD NA 2.72 <LLD NA 2.19
RWB38 3/3/2009 <LLD NA 2.60 2.95 1.34 2.17
RWB55 3/3/2009 <LLD NA 2.86 2.22 1.30 2.20
RWB40 3/3/2009 <LLD NA 2.93 <LLD NA 2.21
RWB57 3/3/2009 <LLD NA 2.91 2.39 1.31 2.20
RWB56 10/22/2009 <LLD NA 2.41 <LLD NA 2.40
RWB44 10/22/2009 <LLD NA 4.95 <LLD NA 2.50
RWB48 10/22/2009 <LLD NA 3.49 7.29 1.71 2.46
RWB42 10/22/2009 <LLD NA 3.46 <LLD NA 2.46
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Quarterly lodine-129 and Technetium-99 Data for Fourmile Branch (SV-2039).

lodine-129
lodine-129 Confidence Technetium-99
Collection Activity Interval lodine-129  Technetium-99 Confidence Technetium-99
Date (pCilL) (pCilL) MDA (pCi/L) Activity (pCi/L) Interval (pCi/L) MDA (pCilL)
03/02/2009 2.28 1.35 1.07 4.21 1.92 3.15
5/25/2009 <MDA NA 3.02 <MDA NA 5.15
8/21/2009 <MDA NA 2.70 <MDA NA 5.24
12/15/2009 <MDA NA 4.19 <MDA NA 5.36
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7.0 Summary Statistics
Radiological Monitoring of Surface Water On and Adjacent to the SRS

P24 10T I 1 0 o T 140
200N 1 o - SRR 141
200 I ==Y = 141
Notes:

1) “pCi/L" is “picocuries per Liter”

2) “ND” is “No Detection”

3) “NA” is “Not Applicable”

4) “*" Denotes actual value and uncertainty (+ 2sd) for one detection for sampling location
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Summary Statistics

Tritium Data for Ambient Monitoring Locations

Average Minimum Maximum
Sample Location Concentration gte?/?:t?(;?] Median Concentration Concentration Nsu;nnbﬁgf ng]tzg::f
(pCilL) (pCilL) (pCilL) P
Jackson Landing (SV-2010) 237 51 234 174 348 52 15
Upper Three Runs Creek (SV-325) 1,348 628 1,302 393 3,087 52 49
TNX Boat Landing (SV-2012) 273 88 254 186 650 52 29
Beaver Dam Creek (SV-2040) 277 58 270 197 408 52 28
Fourmile Branch (SV-2039) 46,226 7,613 46,417 25,532 61,849 52 52
Pen Branch (SV-2047) 37,750 12,315 35,279 13,502 57,145 52 52
Steel Creek (SV-327) 2,935 825 3,019 1,556 4,382 52 52
Steel Creek Boat Landing (SV-2018) 1,249 1,716 587 207 7,153 52 46
Little Hell Landing (SV-2019) 773 1,002 369 206 4,765 52 34
Highway 301 Bridge (SV-118) 593 409 443 204 1,991 52 39
Lower Three Runs Creek and Patterson
Mill Rd. (SV-328) 2,259 976 1,990 302 4,183 52 52
Lower Three Runs Creek (SV-2053) 326 60 325 216 458 52 44
Upper Three Runs Creek (SV-2027) 240 51 227 183 379 52 26
Tritium Data for Creek Mouth Locations
Average Minimum Maximum
Sample Location Concentration S:‘/?;?;?} Median Concentration Concentration NSuar?nbe;;;)f Ntsr;:tég;:f
(pCilL) (pCilL) (pCilL) P
Upper Three Runs Creek Creek Mouth 862 0 20 3953 0
(Sv-2011) 1,001 5 411 ) 11 1
Beaver Dam Creek Creek Mouth
(SV-2013) 312 155 272 188 582 11 5
Fourmile Branch Creek Mouth (SV-2015) 43,526 9,628 42,387 29,125 60,258 11 11
Fourmile Branch (SV-2015) 30
downstream from Creek Motth 18,458 11,667 17,347 3,177 36,445 11 11
Fourmile Branch (SV-2015) 150
downstream from Creek Mouth 16,531 12,349 12,031 3,732 48,643 11 11
Steel Creek Creek Mouth (SV-2017) 4,259 1,571 4,632 1,661 6,763 11 11
Lower Three Runs Creek Creek Mouth 1517 1767 1,080 %3 6.418 1 10
(SV-2020) ' ' ' '
Tritium Data for Random Samples
Average Minimum Maximum
Sample Location Concentration S;i?:t?;?] Median Concentration Concentration Ngar:]nb?zf Nggltzzs()f
(pCilL) (pCilL) (pCilL) P
Random Perimeter (< 50 Miles) NA NA NA NA NA 4 0
Random Background (>50 Miles) 192* 84* NA NA NA 13 1
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Radiological Monitoring of Surface Water On and Adjacent to the SRS
Summary Statistics

Alpha Data for Ambient Monitoring Locations

Average Minimum Maximum
Sample Location Concentration gtei?:t?é?] Median Concentration Concentration Ngarr%b;gf NBZZE;?
(pCi/L) (pCilL) (pCilL)
Jackson Landing (SV-2010) 4.08 294 4.08 2.00 6.16 12 2
Upper Three Runs Creek (SV-325) 2318 19.48 15.40 448 58.4 12 11
Beaver Dam Creek (SV-2040) 7.52 5.77 7.52 344 11.60 12 2
Fourmile Branch Creek (SV-2039) 431 3.83 214 2.06 8.74 12 3
Pen Branch (SV-2047) 3.33 1.69* NA NA NA 12 1
Steel Creek (SV-327) 4.56 1.79 358 2381 6.93 1 5
Steel Creek Boat Landing (SV-2018) ND NA NA NA NA 12 0
Highway 301 Bridge (SV-118) 6.95 3.99 6.09 345 11.30 12 3
Lower Three Runs Creek (SV-2053) 2 4G 1.45* NA NA NA 12 1
Alpha Data for Random Samples
. Average. Standard . Mlnlmum Maxi mum Number of Number of
Sample Location Concentration Deviation Median Concentration Concentration Samples  Detects
(pCi/L) (pCilL) (pCilL)
Random Perimeter (< 50 Miles) ND NA NA NA NA 3 0
Random Background (> 50 Miles) 118 113* NA NA NA 12 1

Beta Data for Ambient Monitoring Locations

Average Minimum Maximum
Sample Location Concentration g;?/?gt?gi Median Concentration Concentration N;;]nbsgf l\lsgt;gsof
(pCilL) (pCilL) (pCilL)
Jackson Landing (SV-2010) 3.12 1.10 312 2.34 3.90 12 2
Upper Three Runs Creek (SV-325) 1174 6.50 8.91 4.72 210 12 7
Beaver Dam Creek (SV-2040) ND NA NA NA NA 12 0
Fourmile Branch (SV-2039) 5.16 151 511 3.24 8.4 12 11
Pen Branch (SV-2047) 458 151* NA NA NA 12 1
Steel Creek (SV-327) 365 047 3.65 331 398 12 2
Steel Creek Boat Landing (SV-2018) 3.50 1.33 350 256 444 12 2
Highway 301 Bridge (SV-118) 8.31 6.86 7.06 257 21.20 12 6
Lower Three Runs Creek (SV-2053) 2.52 0.12 2.52 2.43 2.60 12 2
Beta Data for Random Samples
Average Minimum Maximum
Sample Location Concentration Ste?/r:;?;i Median Concentration Concentration Ng;;b;;)f mDr:tt;gtsf
(pCi/L) (pCilL) (pCilL)
Random Perimeter (< 50 Miles) 2.62¢ 1.33* NA NA NA 3 1
Random Background (> 50 Miles) 3.71 241 2.67 2.22 7.29 12 4

TOC
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2.4 Non-Radiological Monitoring of Surface On and Adjacent To The SRS

241 Summary

The streams located on the Savannah River Site (SRS) receive a wide variety of permitted point
source discharges and nonpoint source run-off from on-site facilities and operations. These
discharges specifically include, but are not limited to, industrial storm water, utility water,
treated industrial and sanitary wastewater, and run-off from land disturbing activities. Data from
SRS Environmental Reports and South Carolina Department of Health and Environmental
Control’s (SCDHEC) Environmental Surveillance Oversight Program’s (ESOP) monitoring
indicate that SRS surface waters meet the Freshwaters Standard guidelines stated in SCDHEC’s
Water Classifications and Standards (Regulation 61-68), (SCDHEC 2008).

The SCDHEC assessed the surface water quality for nonradiological parameters in 2009 at SRS
by sampling the on-site streams for inorganic and organic contaminants. Specific parameters
were analyzed monthly and bi-annually. Sampling locations were strategically chosen to
monitor ambient surface water conditions and detect the nonradiological impact from the
Department of Energy — Savannah River (DOE-SR) operations.

Water quality on the SRS for nonradiological parameters meets the Freshwaters Standard for
South Carolina streams. Streams are tested for these parameters on a monthly interval; pH,
temperature, dissolved oxygen (DO), alkalinity, turbidity, biochemical oxygen demand (BOD),
total suspended solids (TSS), fecal coliform, ammonium, nitrite, nitrate, total phosphorous, and
Total Kjeldahl Nitrogen (TKN). Cadmium (Cd), chromium (Cr), copper (Cu), iron (Fe),
mercury (Hg), manganese (Mn), nickel (Ni), lead (Pb), zinc (Zn), total organic carbon (TOC),
volatile organic carbons (VOC’s), pesticides and polychlorinated biphenyl’s (PCB’s) were
sampled bi-annually. In all, a total of 2656 different analyses were performed and only 39 of
these exceed the state or EPA standards, although the yearly averages remained within these
standards. These are some of the same parameters used to sample streams around South
Carolina (SCDHEC 2005). Data from SCDHEC surface water locations were compared to DOE-
SR data where sample points were colocated (SCDHEC 2006) (WSRC 2008b). There were no
notable differences between the SCDHEC and DOE-SR surface water data.

RESULTS AND DISCUSSION
pH Results

SCDHEC field personnel recorded pH at each sample location during each sampling event. All
surface water data can be found in Section 2.4.4. The freshwater pH standard for South Carolina
is between 6.0 and 8.5 standard units (su) (SCDHEC 2008). All sample location yearly averages
met this standard, although there were 12 individual measurements that were outside of the
standard. The streams encountered at SRS are typical of southeastern streams characterized as
blackwater. A blackwater stream is a stream with a deep, slow moving channel that flows
through forested swamps and wetlands. Decaying vegetation in the water results in the leaching
of tannins from the vegetation, resulting in transparent, acidic water that is darkly stained,
resembling tea or coffee. Low pH is typical for black water streams, such as those sampled at
SRS (USGS 2000). See Figure 1, Section 2.4.3 for a comparison of SCDHEC and DOE-SR data.
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Dissolved Oxygen Results

Dissolved oxygen measurements were recorded at each sample location as part of each sampling
event. Freshwaters DO Standard for South Carolina Streams are to have a daily average no less
than 5.0 milligrams per Liter (mg/L) with a minimum of 4.0 mg/L (SCDHEC 2007). All sample
locations met this requirement. See Figure 2, Section 2.4.3 for comparison data between
SCDHEC and DOE-SR.

Fecal Coliform Results

SCDHEC field personnel collected surface water samples for fecal coliform analysis at each
location during each sampling event. According to the South Carolina freshwater fecal coliform
standard, five consecutive stream samples during any 30-day period shall not exceed a geometric
mean of 200 colonies/100 milliliters (mL), nor shall more than ten percent of total samples
during any 30-day period exceed 400 colonies/100 mL of (SCDHEC 2008). Since SCDHEC
does not collect samples every day of the month, this standard cannot accurately be used to
analyze the results for this parameter. However, none of the locations had an average that exceed
the standard.

Nitrate/Nitrite

There are no official South Carolina freshwater standards for nitrate/nitrite levels; however, there
are federally established drinking water standards. All 2009 sample results for nitrate/nitrite were
below the United States Environmental Protection Agency (USEPA) drinking water standard of
10 mg/L and 1 mg/L, respectively (USEPA 2003). Drinking water standards are designed to
protect the public from consumption and are a conservative measurement for freshwater streams,
yet all data meets this criterion. See figure 3, Section 2.4.3 for comparison data between
SCDHEC and DOE-SR environmental monitoring programs.

Alkalinity Results

Alkalinity is important for fish and other aquatic life in freshwater systems because it buffers pH
changes that occur naturally as a result of photosynthetic activity of the chlorophyll-bearing
vegetation. Components of alkalinity, such as carbonate and bicarbonate, will incorporate some
toxic heavy metals and reduce their toxicity. For these reasons, the National Technical Advisory
Committee recommended a minimum alkalinity of 20 mg/L and that natural alkalinity not be
reduced by more than 25 percent (NAS 1974). The use of the 25 percent reduction avoids the
problem of establishing standards on waters where natural alkalinity is at or below 20 mg/L.
Waters having sufficient alkalinity do not have to be supplemented with artificially added
materials to increase the alkalinity. Alkalinity resulting from naturally occurring materials, such
as carbonate and bicarbonate, is not considered a health hazard in drinking water supplies, and
naturally occurring maximum levels up to approximately 400 mg/L, as calcium carbonate, are
not considered a problem to human health (NAS 1974).

Several SCDHEC sampling locations had measurements that were below the recommended level
SV-324 (3.3 (£0.92) mg/L), SV-325 (2.09 (£0.97) mg/L), SV-2027 (1.20 mg/L), SV-2039 (18.08
(#5.38) mg/L), and SV-2047 (19.08 (+2.47) mg/L). This may be due to naturally low occurring
buffering chemicals in the streams.
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Turbidity Results

The freshwater quality standard for turbidity in South Carolina streams is not to exceed 50
nephelometric turbidity units (NTU) provided existing uses are maintained (SCDHEC 2008).
All SCDHEC monitored streams were in compliance with this parameter.

Total Phosphorus

The freshwater quality standard for total phosphorus in the Piedmont and Southeastern Plains of
South Carolina are to be less than or equal to 0.06 mg/L (SCDHEC 2008). SV-2039 (0.09
(£0.04) mg/L) was the only location that had total phosphorus levels that were above the state
standard. See Figure 4, Section 2.4.3 for a comparison of SCDHEC and DOE-SR data.

Iron Results

The USEPA recommended limit for iron in freshwater streams is 1 mg/L (USEPA 2008). One
SCDHEC sampled stream had iron that was above the recommended limit, SV-324 (4.8 mg/L).
See Figure 5, Section 2.4.3 for comparison data between SCDHEC and DOE-SR environmental
monitoring programs.

Other Parameters

Samples were also analyzed for other parameters; including, but not limited to metals, mercury,
TOC, VOC’s, and pesticides. The results indicate that the SRS streams met the applicable
freshwater standards (SCDHEC 2006). All surface water data are located in Section 2.4.4.
Surface water statistical analyses can be found in Section 2.4.5.

SCDHEC and DOE-SR Data Comparison

The following SCDHEC sampling locations were colocated with DOE-SR sampling locations:
SV-2027, SV-325, SV- 327, SV-328, SV-2047, SV-324, and SV-2039 (Section 4.0, Map 1).
Table 1, Section 2.4.3, defines the geographic locations of the SCDHEC sampling locations and
Table 2 in Section 2.4.3 defines the sampling schedule for surface streams at DOE-SR.
Comparisons were made with the colocated sampling locations to see if there were any
significant statistical differences: pH (Figure 1, Section 2.4.3); dissolved oxygen (Figure 2,
Section 2.4.3); nitrate/nitrite (Figure 3, Section 2.4.3); total phosphorous (Figure 4, Section
2.4.3); iron (Figure 5, Section 2.4.3). All colocated stations had data within one standard
deviation. All data less than lower limit of detections (<LLD) were left out of the graphs for lack
of numerical data. Small discrepancies in data between DOE-SR and SCDHEC can be attributed
to differences in sample collection date and time, sample preservation, and lab analysis.

CONCLUSION/ RECOMMENDATIONS

SRS streams are not influenced significantly, according to the data collected, from any industrial
process to raise concerns above SCDHEC Fresh Water Stream Standards set for surface water
quality (SCDHEC 2008) (USEPA 2008).

The parameters identified that were above or below USEPA or SCDHEC standards or
recommended levels for particular streams will be further evaluated to determine the cause.
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SCDHEC will continue the nonradiological independent monitoring and surveillance of SRS
surface water to verify and validate water quality. Continued monitoring is required because of
increased land disturbance from accelerated clean-up, new facility construction, logging, and
new missions. The locations, numbers of samples, sample frequencies and monitoring
parameters are reviewed and modified annually to maximize available resources and address
SRS mission changes.

T0C
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2.4.2
Map 6. Non-Radiological Surface Water Monitoring Locations

T0C

SV-2027
Bq&'s‘
=" Savannah
& River
Qﬁq Site
L
SV-324
i g
\\\ e
E?
e e e
SV-2039 » O . ¥
o 2 & o
1(& P_'+ G
1y w
N SV-2047,5 . 4
A B,
EBN SV-327
% //
&
.f/’
® MNRSW Sample Locations
SHES Streams
.-'r-
-
f/'
- —— e il ) L
o1 2 4 5 a ’,o/
/"/
w/v
.l'f/
~
,’//
e S ]
oy ’;’
FE Sk
-, =t

.ﬁ'\

130



Chapter 2

2009 Water Monitoring

2.4.3 TABLES AND FIGURES

Table 1. SCDHEC Surface Water Sample Locations

Sample Location |Location Description

Location Rationale

NWSV-2027 Upper Three Runs at Road 2-1

Background sample

NWSV-324 Tims Branch at Road C Downstream from M- & A-Areas
NWSV-325 Upper Three Runs at Road A Downstream from F-Area
NWSV-2039 Fourmile Branch at Road A-13.2 Downstream from F- and H-Areas

NWSV-2047 Pen Branch at Road A-13.2

Downstream from K-Area

NWSV-327 Steel Creek at Road A Downstream from L-Lake
NWSV-175 Lower Three Runs at Highway 125 Downstream from Par Pond
NWSV-328 Lower Three Runs at Patterson Mill Road |Downstream from Par Pond

Table 2. Water Quality Parameter Analyses for SCDHEC

Laboratory |Frequency

Parameter

Turbidity, Alkalinity, Biochemical Oxygen Demand

Alken Monthly (BOD 5), Fecal Coliform, and Total Suspended Solids.
Monthl Ammonia, Nitrate/Nitrite, Total Phosphorus, and Total
Y |Kjeldahl Nitrogen (TKN).
Columbia Lab Semi- Metals, Total Organic Carbon (TOC), and Volatile

annually  |Organic Compounds (VOCs).

Annually

Pesticide Scan, Polychlorinated Biphenyls (PCBs), Base
Neutral Acid Extractable (BNA).

Field Monthly | Temperature, pH, and Dissolved Oxygen (DO).

Table 3. DOE-SR Surface Water Sample Locations

SRS Stream Locations  * = colocated with ESOP site |Savannah River Locations

Tinker Creek near Northeast Site Boundary

River Mile 160

*Tims Branch at Road C

River Mile 150.4

*Upper Three Runs at Road 1-A

River Mile 141.5

*Upper Three Runs at Road A

River Mile 129.1

Beaver Dam Creek at D-Area

River Mile 118.8

Four Mile Creek at Road E

Four Mile Creek at Road C

Four Mile Creek adjacent to D-Area

Pen Branch at Road A-13.2

*Steel Creek at Road A

Lower Three Runs at Patterson Mill Rd.
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Tables and Figures
Figure 1

pH Comparison
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Figure 2
DO Comparison
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Figure 3

Nitrate/Nitrite Comparison
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Figure 4
Total Phosphorus Comparison
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Figure 5

Iron Comparison
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2.44 DATA
Nonradiological Monitoring of Surface Water

[ == 1= o] 1= 151

Notes:

Empty Cells displayed in tables represent time frames that were unable to be sampled due to
adjustments to the project structure in the middle of the year due to access to sampling locations
or due to bi-annual sampling criteria.

AE = Analytical Error

EST = Estimated amount

NTU = Nephelometric Turbidity Units

NO; = Nitrite

NO; = Nitrate

NH3 = Ammonia

NH4 = Ammonium
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DATA TABLES

NWSV-175 Lower Three Runs at Highway 125
January | February| March April May June July | August | September | October | November | December
pH 7.09 7.03 7.7 6.6 74 7.7 6.56 6.28 74 745 7.19 8.12
DO 9.85 8.37 7.14 571 744 6.1 6.29 6.2 6.06 7.29 10.12 8.37
\Water Temperature 7.8 14.2 141 1604 | 1866 | 2405 | 2346 [ 23.06 2121 1843 16.92 9.59
Alkalinity 3B 4 s 27 33 18 0 47 47 48 49 35
Turbidity 2.2 2.3 5.9 34 89 6.2 41 31 47 16 21
BOD <0 25 <20 <0 <20 24 <20 <2.0 <20 2.1 <20 <20
TKN 0.23 0.33 051 04 044 0.35 0.42 <0.10 <0.10 0.37 0.19 0.29
NH3/ NHA 0.054 <0.050 0.076 0.051 0.074 0.096 0.091 | <0.050 0.063 <0.050 0.069 <0.050
NO3/ NO2 0.091 0.037 0029 | 0057 | 0074 55 0.069 0.1 0.1 0.059 0.18 <0.020
Total Phosphorus 0.025 0.032 0.023 0.02 0046 | 004 [ 0046 | 0039 0.031 0.051 0.036 0.03
Fecal Cdliform 140 190 450 100 180 530 200 | 80EST 180 920 140 210
TSS 11 16 39 3 5.6 11 5.8 37 2.7 9.2 0.8 2
Chromium <0.010 [ <0.010 | <0.010 | <0.010 | <0.0050 | <0.0050 | <0.0050 | <0.0050| <0.0050 | <0.0050| <0.0050 | <0.0050
Mercury <0.00020| <0.00020 | <0.00020| <0.00020 <0.00020| <0.00020] <0.00020[ <0.00020| <0.00020 |[<0.00020] <0.00020 | <0.00020
TOC AE 53 AE
Cadmium AE 0.0001 AE
Copper AE <0.010 AE
Iron AE 0.76 AE
Lead AE <0.0020| AE
Manganese AE 0.08L AE
Nickel AE <0.020 AE
2rnc AE 0.031 AE
Acetone <0.0500 <0.0500
Chloromethane <0.00500 <0.00500
Vinyl chloride <0.00500 <0.00500
Bromomethane <0.00500 <0.00500
Chloroethane <0.00500 <0.00500
1,1-Dichloroethene <0.00500 <0.00500
Carbon Disulfide <0.00500 <0.00500
Dichloromethane <0.00500 <0.00500
trans-1,2-Dichloroethene <0.00500 <0.00500
1,1-Dichloroethane <0.00500 <0.00500
2-Butanone <0.00500 <0.00500
cis-1,2-Dichloroethylene <0.00500 <0.00500
Chloroform <0.00500 <0.00500
1,1,1-Trichloroethane <0.00500 <0.00500
Carbon tetrachloride <0.00500 <0.00500
Benzene <0.00500 <0.00500
1,2-Dichloroethane <0.00500 <0.00500
Trichloroethene <0.00500 <0.00500
1,2-Dichloropropane <0.00500 <0.00500
Bromodichloromethane <0.00500 <0.00500
2-Hexanone <0.00500 <0.00500
cis-1,3-Dichloropropene <0.00500 <0.00500
Toluene <0.00500 <0.00500
trans-1,3-Dichloropropene <0.00500 <0.00500
1,1,2-Trichloroethane <0.00500 <0.00500
4-Methyl-2-Pentanone <0.00500 <0.00500
Tetrachloroethene <0.00500 <0.00500
Dibromochloromethane <0.00500 <0.00500
Chlorobenzene <0.00500 <0.00500
Ethyl benzene <0.00500 <0.00500
m,p-Xylenes <0.0100 <0.0100
o-Xylene <0.00500 <0.00500
Styrene <0.00500 <0.00500
Bromoform <0.00500 <0.00500
1,1,2,2-Tetrachloroethane <0.00500 <0.00500]
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NWSV-324 Tims Branch and Road C
January | February | March April May June July | August | September | October [ November | December
pH 5.9% 592 7.25 6.6 5.74 6.02 5.7 5.65 6.92 7.3 7.29 6.72
DO 1043 9.56 8.55 8.61 7.00 7.02 7.03 6.4 6.22 7.74 10.26 9.01
Water Temperature 8.27 1257 1331 | 1631 | 1844 | 2367 | 2283 | 23.78 21 18.98 14.78 9.83
Alkalinity 18 2 2.8 4 3.6 45 2.3 32 34 34 42 44
Turbidity 4.6 75 8.3 6 9.5 13 95 17 8.2 7.1 5.3 3.8
BOD <20 <20 <20 4.2 <20 <20 <20 2 <20 31 <20 <20
TKN 0.23 0.32 0.48 0.47 0.7 0.79 0.4 0.38 0.34 0.6 0.84 0.39
NH3/ NHA 0.1 0.14 0.07 0.11 0.13 0.13 0.15 0.13 0.097 0.11 <0.050 0.082
NO3/ NO2 0.088 0.025 0.071 0.05 0.053 0.08 0.033 | <0.020 0.2 0.023 <0.020 <0.020
Total Phosphorus 0034 0.044 0028 | 0032 | 0057 [ 0029 | 0082 0.14 0.052 0.075 0.068 0.039
Fecal Cdliform 20EST | 2EST 15 19 61 3B 170 | 160 EST 200 520 150 110
TSS 2.8 5.8 5.8 6.6 12 1 11 33 9.6 8.8 79 45
Chromium <0010 | <0.010 | <0.010 | <0.0050| <0.0050 | <0.0050 [ <0.0050 | <0.0050 | <0.0050 | <0.0050( <0.0050 | <0.0050
Mercury <0.00020| <0.00020 | <0.00020| <0.00020| <0.00020[ <0.00020( <0.00020] <0.00020] <0.00020 [<0.00020 <0.00020 | <0.00020
TOC AE 10 AE
Cadmium AE <0.00010] AE
Copper AE <0.010 AE
Iron AE 4.8 AE
Lead AE <0.0020| AE
Manganese AE 0.26 AE
Nickel AE <0.020 AE
2nc AE 0.012 AE
Acetone <0.0500 <0.0500
Chloromethane <0.00500 <0.00500
\inyl chloride <0.00500 <0.00500
Bromomethane <0.00500 <0.00500
Chloroethane <0.00500 <0.00500
1,1-Dichloroethene <0.006500 <0.00500
Carbon Disulfide <0.00500 <0.00500
Dichloromethane <0.00500 <0.00500
trans-1,2-Dichloroethene <0.00500 <0.00500
1,1-Dichloroethane <0.00500 <0.00500
2-Butanone <0.00500 <0.00500
cis-1,2-Dichloroettylene <0.00500 <0.00500
Chloroform <0.00500 <0.00500
1,1,1-Trichloroethane <0.00500 <0.00500
Carbon tetrachloride <0.00500 <0.00500
Benzene <0.00500 <0.00500
1,2-Dichloroethane <0.00500 <0.00500
Trichloroethene <0.00500 <0.00500
1,2-Dichloropropane <0.00500 <0.00500
Bromodichloromethane <0.00500 <0.00500
2-Hexanone <0.00500 <0.00500
cis-1,3-Dichloropropene <0.00500 <0.00500
Toluene <0.00500 <0.00500
trans-1,3-Dichloropropene <0.00500 <0.00500
1,1,2-Trichloroethane <0.00500 <0.00500
4-Methyl-2-Pentanone <0.00500 <0.00500
Tetrachloroethene <0.00500 <0.00500
Dibromochloromethane <0.00500 <0.00500
Chlorobenzene <0.00500 <0.00500
Ethyl benzene <0.00500 <0.00500
m,p-Xylenes <0.0100 <0.0100
o-Xylene <0.00500 <0.00500
Styrene <0.00500 <0.00500
Bromoform <0.00500 <0.00500
1,1,2,2-Tetrachloroethane <0.00500 <0.00500
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DATA TABLES

NWSV-325 Upper Three Runs and Road A
January | February| March | April May June July | August | September | October | November | December
pH 6.31 6.55 7.16 5.93 6.18 6.18 6.04 6.12 7.28 7.17 6.73 7.8
DO 9.55 9.11 7.9 7.66 6.58 7.7 6.48 6.35 441 755 1043 897
Water Temperature 9.11 1331 14.37 16.48 18.57 2.87 241 247 20.96 1847 14.75 10.36
Alkalinity 17 19 <10 22 18 17 <10 2.7 0 25 38 26
Turbidity 2.3 2.6 5.2 4.1 6.8 48 6.9 5.8 4.6 14 33 24
BOD <20 <20 <20 25 <20 <20 <20 <20 <20 4.2 <20 <20
TKN 0.19 0.2 0.3 <0.10 0.17 0.37 0.82 <0.10 <0.10 0.54 0.26 0.21
NH3/NH4 0058 | 0067 0082 | <0050 | <0.050 | 0053 | 0.069 | <0050 | <0.050 <0.050 0.056 <0.050
NC3/ NO2 0.19 0.13 0.084 0.12 0.15 0.2 0.15 0.3 0.25 0.15 0.18 0.1
Total Phosphorus 0.02 0028 | <0020 | <0.020 [ 0034 | <0.020 [ 0.043 | 0.037 0.022 0.054 0.04 0.028
Fecal Caliform 150 37 180 38 300 87 120 [ 35EST 170 1300EST| 320 100
TSS 18 3.2 49 5.1 9.2 6.4 7.4 5.7 5.2 13 3.6 19
Chromium <0.010 | <0.010 | <0.010 [ <0.010 | <0.0050 | <0.0050| <0.005 [ <0.0050| <0.0050 | <0.0050 [ <0.0050 [ <0.0050
Mercury <0.00020| <0.00020 [ <0.00020] <0.00020( <0.00020] <0.00020[ <0.00020] <0.00020| <0.00020 [ <0.00020| <0.00020 | <0.00020
TOC AE 25 AE
Cadmium AE <0.00010[ AE
Copper AE <0.010 AE
Iron AE 0.52 AE
Lead AE <0000 AE
Menganese AE 0.018 AE
Nickel AE <0.020 AE
2nc AE 0.011 AE
Acetone <0.0500 <0.0500
Chloromethane <0.00500 <0.00500
Vinyl chloride <0.00500 <0.00500
Bromomethane <0.00500 <0.00500
Chloroethane <0.00500 <0.00500
1,1-Dichloroethene <0.00500 <0.00500
Carbon Disulfide <0.00500 <0.00500
Dichloromethane <0.00500 <0.00500
trans-1,2-Dichloroethene <0.00500 <0.00500
1,1-Dichloroethane <0.00500 <0.00500
2-Butanone <0.00500 <0.00500
cis-1,2-Dichloroethylene <0.00500 <0.00500
Chloroform <0.00500 <0.00500
1,1,1-Trichloroethane <0.00500 <0.00500
Carbon tetrachloride <0.00500 <0.00500
Berzene <0.00500 <0.00500
1,2-Dichloroethane <0.00500 <0.00500
Trichloroethene <0.00500 <0.00500
1,2-Dichloropropane <0.00500 <0.00500
Bromodichloromethane <0.00500 <0.00500
2-Hexanone <0.00500 <0.00500
cis-1,3-Dichloropropene <0.00500 <0.00500
Toluene <0.00500 <0.00500
trans-1,3-Dichloropropene <0.00500 <0.00500
1,1,2-Trichloroethane <0.00500 <0.00500
4-Methyl-2-Pentanone <0.00500 <0.00500
Tetrachloroethene <0.00500 <0.00500
Dibromochloromethane <0.00500 <0.00500
Chlorobenzene <0.00500 <0.00500
Ethyl benzene <0.00500 <0.00500
m,p-Xylenes <0.0100 <0.0100
o-Xylene <0.00500 <0.00500
Styrene <0.00500 <0.00500
Bromoform <0.00500 <0.00500
1,1,2,2-Tetrachloroethane <0.00500 <0.00200
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DATA TABLES

NWSV-327 Steel Oreek at Road A
January | February| March April Mey June July | August | September | October | November | December
pH 7.26 7.06 7.72 6.67 6.97 6.82 6.51 6.21 7.21 7.59 752 7.73
DO 10.08 845 881 8.13 6.8 6.15 7.07 6.64 6.14 7.21 7.9 8.23
Water Temperature 6.69 12.88 1302 | 1602 | 1802 | 2612 | 2404 | 2451 2. 19.16 16.49 10.79
Alkalinity 2 23 17 20 20 2 21 17 26 2 25 2
Turbidity 22 2.6 41 3.6 6.8 32 46 29 22 47 22 19
BOD <20 <20 <20 26 3.7 <20 <20 <20 <20 <20 <20 <20
TKN <0.10 0.26 04 0.27 0.25 0.24 0.28 0.2 <0.10 0.48 0.42 0.24
NH3/ NHA <0.050 0.11 0.068 0.06 0.058 0.06 0.071 | <0.050 0.072 0.065 0.059 <0.050
NO3/NO2 0.064 0.042 0.051 0.03 0076 | 0072 [ 0085 0.54 0.09%5 0.26 0.028 0.037
Total Phosphorus <0.020 [ <0.020 | <0.020 | <0.020 [ 0032 | <0.020 | 002 0.025 <0.020 0.028 0.028 <0.020
Fecal Cdliform 110 66 86 110 110 | 45EST 83 65 EST 210 240 160 60
TSS 12 24 44 4.2 9.3 38 6.8 28 2 6.6 14 18
Chromum <0.010 [ <0.010 | <0.010 | <0.010 | <0.0050 | <0.0050 | <0.0050 [ <0.005 | <0.0050 | <0.0050| <0.0050 | <0.0050
Mercury <0.00020| <0.00020 | <0.00020] <0.00020{ <0.00020| <0.00020] <0.00020] <0.00020| <0.00020 |[<0.00020] <0.00020 | <0.00020
TOC AE 33 AE
Cadmium AE <0.00010[ AE
Copper AE <0.010 AE
Iron AE 044 AE
Lead AE <0.0020| AE
Manganese AE 0.042 AE
Nickel AE <0.020 AE
2rnc AE <0.010 AE
Acetone <0.0500 <0.0500
Chloromethane <0.00500 <0.00500
\inyl chioride <0.00500 <0.00500
Bromomethane <0.00500 <0.00500
Chloroethane <0.00500 <0.00500
1,1-Dichloroethene <0.00500 <0.00500
Carbon Disulfide <0.00500 <0.00500
Dichloromethane <0.00500 <0.00500
trans-1,2-Dichloroethene <0.00500 <0.00500
1,1-Dichloroethane <0.00500 <0.00500
2-Butanone <0.00500 <0.00500
cis-1,2-Dichloroethylene <0.00500 <0.00500
Chloroform <0.00500 <0.00500
1,1,1-Trichloroethane <0.00500 <0.00500
Carbon tetrachloride <0.00500 <0.00500
Benzene <0.00500 <0.00500
1,2-Dichloroethane <0.00500 <0.00500
Trichloroethene <0.00500 <0.00500
1,2-Dichloropropane <0.00500 <0.00500
Bromodichloromethane <0.00500 <0.00500
2-Hexanone <0.00500 <0.00500
cis-1,3-Dichloropropene <0.00500 <0.00500
Toluene <0.00500 <0.00500
trans-1,3-Dichloropropene <0.00500 <0.00500
1,1,2-Trichloroethane <0.00500 <0.00500
4-Methyl-2-Pentanone <0.00500 <0.00500
Tetrachloroethene <0.00500 <0.00500
Dibromochloromethane <0.00500 <0.00500
Chlorobenzene <0.00500 <0.00500
Ethyl benzene <0.00500 <0.00500
m,p-Xylenes <0.0100 <0.0100
o-Xylene <0.00500 <0.00500
Syrene <0.00500 <0.00500
Bromoform <0.00500 <0.00500
1,1,2,2-Tetrachloroethane <0.00500 <0.00500
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DATA TABLES

NWSV-328 Lower Three Runs at Patterson Ml Road
January | February| March April Mey June July | August | September | October | November | December
pH 7.09 711 7.77 6.88 7.22 7.06 6.59 6.28 6.2 743 6.63 7.82
DO 9.85 8.65 8.58 7.97 6.84 6.25 6.6 6.9 7.21 7.35 9.66 8.19
Water Termperature 7.8 14.11 1358 15.72 18.23 23.73 23.16 21.08 6.76 17.93 1894 11.11
Alkalinity 40 51 30 3 35 33 3B 47 54 4 50 42
Turbidity 16 24 2.6 24 2.6 11 38 33 2.8 32 2 2
BOD <20 <20 <20 26 <20 26 <20 <20 <20 <20 <20 <20
TKN 0.21 0.42 044 0.27 0.17 0.26 0.26 <0.10 <0.10 042 0.28 0.3
NH3/ NH4 0052 | <0050 | 0071 | <0.060 | 0057 [ <0050 | 0.05 0.084 <0.050 0.06 0.056 <0.050
NO3/ NO2 0.08 0.05 13 0042 | 0056 0.19 0073 | 0075 0.17 0.08 0.36 0.025
Total Phosphorus 0.021 0032 | <0020 | <0020 | 0039 | 0057 | 0.032 0.03 0.024 0.038 0.038 0.031
Fecal Cdliform T1I0EST| 160 140 74 120 560 190 170 230 450 400 300
TSS 14 2.8 34 38 6.2 20 5.8 42 36 6.7 15 14
Chromum <0010 | <0.010 | <0.010 | <0.010 | <0.0050 | <0.0050 | 0.0069 | <0.005 | <0.0050 | <0.0050| <0.0050 | <0.0050
Mercury <0.00020| <0.00020 | <0.00020] <0.00020{ <0.00020| <0.00020] <0.00020| <0.00020| <0.00020 |[<0.00020] <0.00020 | <0.00020
TOC AE 49 AE
Cadmium AE 0.0005 AE
Copper AE <0.010 AE
Iron AE 1 AE
Lead AE <0.0020 AE
Manganese AE 013 AE
Nickel AE <0.020 AE
2rnc AE 0.014 AE
Acetone <0.0500 <0.0500
Chloromethane <0.00500 <0.00500
\inyl chioride <0.00500 <0.00500
Bromomethane <0.00500 <0.00500
Chloroethane <0.00500 <0.00500
1,1-Dichloroethene <0.00500 <0.00500
Carbon Disuifide <0.00500 <0.00500
Dichloromethane <0.00500 <0.00500
trans-1,2-Dichloroethene <0.00500 <0.00500
1,1-Dichloroethane <0.00500 <0.00500
2-Butanone <0.00500 <0.00500
cis-1,2-Dichloroethylene <0.00500 <0.00500
Chloroform <0.00500 <0.00500
1,1,1-Trichloroethane <0.00500 <0.00500
Carbon tetrachloride <0.00500 <0.00500
Benzene <0.00500 <0.00500
1,2-Dichloroethane <0.00500 <0.00500
Trichloroethene <0.00500 <0.00500
1,2-Dichloropropane <0.00500 <0.00500
Bromodichloromethane <0.00500 <0.00500
2-Hexanone <0.00500 <0.00500
cis-1,3-Dichloropropene <0.00500 <0.00500
Toluene <0.00500 <0.00500
trans-1,3-Dichloropropene <0.00500 <0.00500
1,1,2-Trichloroethane <0.