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1.0 Introduction

The aquifers of the South Carolina Coastal Plain are relatively enriched in natural radioactivity, yet
there are few systematic studies of background concentrations and the origin of naturally occurring
radionuclides in local groundwater. Periodically, public supply wells in Perry, Silver Springs and
nearby Jackson, SC, exhibit elevated radium concentrations. Moreover, the recent discovery of
high uranium concentration in residential wells in the upstate of South Carolina has generated
further interest within South Carolina€ps Department of Health and Environmental Control in
understanding the origin of elevated radioactivity in groundwater throughout the state.

Most previous studies have relied on sampling residential drinking water wells or city water
supply wells. The P-well clusters at Savannah River Site (SRS) provide an excellent opportunity

for assessing 226Ra, 228Ra, and 238U concentrations in groundwater using wells of similar
construction with accurately defined screen zones that sample each of the major aquifers. In
addition, the sediment cores taken during construction of the P-wells are available for sampling
and may allow correlation of the sediment mineralogy and chemistry with concentrations of
natural radionuclides in groundwater. The availability of sediment core over a large area from
principal aquifers is unique to the SRS and may provide a basis for understanding elevated

concentrations of 226Ra, 228Ra, and 238U in Coastal Plain groundwater.

2.0 Objectives

The objective of this investigation is to obtain baseline data for naturally occurring Ra and U from
the water table, Gordon, Crouch Branch, and McQueen Branch Aquifers, which provide drinking
water for private and city supply wells in the region. Background wells onsite (P-wells) and nearby
offsite wells (C-Wells) will be sampled in this study. Wells that may be sampled are shown on
Figure 1 and listed on Table 1 and 2.
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The P-Wells were installed at SRS in the late 1980€ps as part of the SRP Baseline Hydrogeological
Investigation for the purpose of updating and improving the current knowledge and understanding
of the hydrogeological systems underlying the SRS (Bledsoe 1984; Bledsoe 1987; Bledsoe 1988).
Wells are screened in all identified aquifer systems and archived core for most of the P-Wells is
available for sampling. The C-Wells were installed by South Carolina€s Department of Natural
Resources (SCDNR) as part of the Lower Savannah River Project to better understand the
hydrogeologic conditions in west-central South Carolina. These wells fringe the SRS and are also
screened in identified aquifer systems.

3.0 Sampling Plan

Each well will be sampled once and analyzed for 226Ra, 228Ra, and 238U. Samples will also be
collected for elemental analysis by inductively coupled plasma emission spectroscopy (ICP-ES)
and for anion analysis by ion chromatography (IC). Before sampling, each well will be purged in
excess of two well volumes, and field parameters (pH, conductivity, temperature, oxygen
reduction potential, dissolved oxygen and turbidity) will be recorded in five-minute intervals to
confirm stabilization. Samples collected will be filtered using in-line 0.45 micron filters. For a set
of 5 samples, which will be chosen based on gross alpha measurements reported in Strom and
Kaback (1992), unfiltered samples will also be analyzed. A YSI Series 6 Water Quality Logging
system will be used to measure the water quality parameters. A flow through cell will be used to
create a closed system for water quality measurements. A DRT-15 turbidimeter will be used to
measure turbidity. In addition, one duplicate sample will be collected and analyzed.

Based on the radiological results of the groundwater samples, sediment samples will be collected
from P-Well core either near or at the same depths as the screen zones. Potential analyses of the
sediments include: x-ray fluorescence and petrographic microscopy to determine overall
chemistries and mineralogy of the core; heavy mineral separation to separate mineral grains; x-ray
diffraction and/or scanning electron microscopy to analyze the mineralogy and chemistry of
separate grains; and fission track mapping to analyze minerals containing uranium. Comparisons
among wells of water chemistries, sediment mineralogy and chemistries, and geophysical logs will
be completed to try to determine origins of the natural radioactivity and provide information
regarding potential methods of predicting areas that may have a higher occurrence or concentration
of natural radionuclides.

4.0 Sample and Field Data Management

This project is a non-baseline scoping activity and will be conducted under Savannah River
Technology Center (SRTC) Conduct of Research and Development. Operation and calibration of
field instruments will follow Manual L14.1 Environmental Science Section Procedures (U),
Procedures 2-141 and 2-131. Sampling protocols and procedures (including chain-of-custody) in
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addition to shipping, handling, and holding requirements are provided in the WSRC
Hydrogeologic Data Collection Procedures (U) (WSRC 1997). The technical oversight will act as
the health and safety officer during fieldwork. SRTC will provide radiological, elemental, and
anion analyses of all groundwater samples and perform analyses of sediment samples.

A chain-of-custody (COC) record shall be maintained to document the possession of collected
groundwater samples from the time they are obtained until received by contract laboratory
personnel.

The record will consist of the following information:

Project name and number

Signature of sampler(s)

Sample identification number

Sampling date and time

Sample type

Number of containers per sample

Remarks or comments

Signature of the person relinquishing the sample and the person receiving the sample
Date and time the transfer occurred

An original COC form will accompany each shipment. The original COC record will be returned
to the Project Manager after the laboratory receives samples. Custody will be maintained for all
sample containers and shipping containers. Field notes will be recorded in a WSRC controlled
logbook. The following data will be recorded in the field notebook at each sample location: date
and time, water level, total amount purged, sample ID, comments/observations and water quality
parameters.

5.0 Waste Disposition

The P-Wells were installed as background wells and are located along the perimeter of the SRS
and near SRS facilities. The P-well clusters located near facilities were all placed upgradient of
known contaminant sources. No contaminants have been detected in the wells listed in this
sampling and analysis plan (Strom and Kaback 1992). Consequently, no containerization will be
required and the purge water will be returned to the ground. Disposition of water from the C-Wells
will be determined by SCDNR.
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Table 1 P-Well Information

WELL |WELL NO. Well Location Siratigrap hic Hydrostatigrap hic | mid-screen | mi-screen
CLUSTER SRS Coordinates Interval Unit elevation dep th
N E (fi) (fi)
Flé P-16B 982302 BAI0T 5 IcBean (3 antee) WT "L ower" 186 -74
Flé P-164 082194 522710 Congaree Gordon 126 -134
Flé P-16TC 082106 §22000 Black Creek Crouch Branch -125 -385
Flé P-16TA 982220 §23180 Mliddendodf McDueen Branch -354 -614
P17 P-17B 631960 109223 & Congaree Gordon 127 =207
FL7 P-17TC 632100 109818 7 Black Creek Crouch Branch -283 6135
P17 P-17TA 631991 1097910 Middendodf McJueen Branch -522 -354
P23 P-23B 48101 .2 309253 Congaree Gordon 46 -1335
P23 P-23TC 48085 4 309000 Black Creek Crouch Branch -402 -583
P23 P-23TA 48063 .0 309310 Middendodf MeQueen Braneh -626 -507
P24 P-244 431422 BE569.7 Congaree Gordon 4 -311
Fi4 P-24TC 431253 B6558 2 Peedee Crouch Branch 276 -89
Fi4 P-24TA 4309 2 B6565 .2 Middendodf MeQueen Branch 645 -648
P26 P-26B 71906 2 180309 McEean WT "L owet" Th -75
P26 P-264 720104 180559 Congaree Gordon 26 -125
P26 P-26TC 1987 7 18062.5 Peedee Crouch Branch -228 -382
P26 P-26TA T1058 6 18051 .5 Middendodf MeQueen Braneh -533 -84
P28 FC-2D 02670 554230 McEean WT "L owet" 162 -125
P28 FC-2C 792600 554240 . Congares Gordon 132 -157
P28 FC-2B 792510 5542400 L. Congaree Gordon g2 -209
P28 P-28TE 70296 4 55514 % Peedee Crouch Branch -120 -411
P28 P-28TA 2840 554410 Middendodf McJueen Branch -478 -FEd
P29 P-29B B6478.1 42763 7 Congaree Gordon 72 -193
P29 P-29TD 64557 42761 .5 Peedee Crouch Branch 152 -1135
P2 P-29TA B6453.0 42796 10 Middendodf MeQueen Braneh -414 678
P30 P-30B O8DES S 57103 % Congaree Gordon 130 -227
P30 P-30TC 98RTA S ST1IT S Black Creek Crouch Branch -100 -457
P30 P-30TA 98330 571050 Middendodf MeQueen Branch -340 694
FL5 P-15C 47205 & 51408 4 McEean WT 9% -157
FL5 P-15B 47025 2 515321 Congaree Gordon 53 -203
FL5 P-15TC 47381 .9 512710 BElack Creek Crouch Branch -362 6135
Fl3 P-15TA 47005 0 502640 Middendodf MeQueen Branweh 628 581
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Table 2 C-Well Information

WELL [|WELL NO. Well Location Siratigraphic Hydrostatigrap hic | mid-screen | mid -screen
CLUSTER SRS Coordinates Interval Unit elevation dep th

N E (fi) (i)
1l ATE-2378 121649 16 3540035 Black Creek Crouch Branch Al 175
1 ATK-2379 121649 16 3540035 Black Creek Crouch Branch -21 156
1 ATK-2380 121679.96 35528 66 Mliddendodf hlcQueen Branch -140 375
1 AIK-DO2 121679.06 35528 66 Middendof MeQueen Branch -266 501
c2 AIK-B25 130437 57 £3530.48 Black Creek Crouch Branch 197 8 221
c2 AIK-B24 130427 .05 A3462.34 Black Creek Crouch Branch 636 355
2 AIK-B18 139518 85 6350056 Middendof Meueen Branch 3.3 415
2 AIK-B17 13956922 H3522.42 Middendof Meueen Branch -106.1 525
3 ATE-848 118496 .82 15615309 Steel Creek Crouch Branch 1787 131
3 AIK-B47 11857826 15621295 Black Creek Crouch Branch 116 183
3 AIK-B46 118546.95 156084 89 Black Creek Crouch Branch 528 245
3 AIK-B45 118709.83 156204 62 Middendof MeQueen Branch -49.1 346
3 AIK-B26 115153224 156100 89 Middendof MeQueen Branch -195.1 490
C5 BRIN-359 39526.6 127590 5 C ongares/F owrmile Grordon 61.5 204
5 BRN-367 3040533 127462 20 | Congares/Fouwmile Gordon -11.2 275
5 BRIN-368 30413 86 127402 49 Steel Creek Crouch Branch -167.9 433
5 BRN-365 3940533 127462 29 Black Creek Crouch Branch -265.5 529
5 BRN-366 39415386 127402 49 Black Creek MlcQueen Branch -438.3 705
5 BRN-358 3041586 127402 49 Mliddendodf hlcQueen Branch -571.4 837
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