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The groundwater in the uppermost aquifer beneath the H-Area Hazardous Waste Management 
Facility (HWMF), also known as the H-Area Seepage Basins, at the Savannah River Site (SRS) is 
monitored periodically for various hazardous and radioactive constituents as required by Module 
III, Section D, of the 1995 Resource Conservation and Recovery Act (RCRA) Renewal Permit 
(South Carolina Hazardous and Mixed Waste Permit SCl-890-008-989), effective October 5, 
1995 (hereafter called the RCRA permit). Currently, the H-Area HWMF monitoring network 
consists of 130 wells of the HSB series and 8 wells of the HSL series screened in the three 
hydrostratigraphic units that make up the uppermost aquifer beneath the H-Area HWMF (Figures 
2-5, Appendix B). This report presents the results of the required groundwater monitoring 
program as identified in Section IIID.H.11.c of the RCRA permit and Section C of the Underground 
Injection Control (UIC) permit application (hereafter referred to as the UIC application). 

As shown in Table C-1 (Appendix C), the following constituents or summations exceeded the 
Groundwater Protection Standards (GWPS) in wells at the H-Area HWMF during the second half of 
1998: beta dose, cobalt, lead, mercury, nitrate-nitrite (as N), tin, total radium, tritium, vanadium, 
bis(2-ethylhexyl) phthalate, gross alpha, nonvolatile beta, and the sums of both alpha- and beta
emitting radionuclides. 

In addition, the following radionuclides individually exceeded the standard for e~her sum of alpha 
emitters or sum of beta emitters: carbon-14, iodine-129, radium-226, strontium-90, technetium-99, 
and uranium-233/234. Radium-226 alone exceeded the standard for total radium. 

Tritium was the primary constituent detected above the GWPS; it was elevated in 91 (65%) of the 
wells. Mercury was the only metal that exceeded the GWPS in more than 10 wells. Bis(2-
ethylhexyl) phthalate in three wells was the only organic constituent that definitively exceeded the 
GWPS during the second half of 1998. 

Isoconcentration maps included in Volume II of this report indicate both the concentration or 
activity and the exlent of the contamination during the second half of 1998 in each of the three 
hydrostratigraphic units. 

Tritium, the radionuclide most frequently above the GWPS at the H-Area HWMF, had a maximum 
activity of 8,500 pCilmL in Aquifer Zone liB, (Barnwell/McBean) well HSB137C during fourth 
quarter 1998. Maximum activities for three key radionuclides occurred in Aquifer Zone IIB2 (Water 
Table) wells: nonvolatile beta, 2,700 pCilL in well HSBl15D during fourth quarter, and iodine-129, 
110 pCiIL in well HSBl14D and strontium-90, 930 pCiIL in well HSB115D, both during third 
quarter. The maximum activity for gross alpha, 58 pCilL in HSB102D, occurred in the fourth 
quarter. 

Nitrate-nitrite (as N) had a maximum concentration of 44,000 IlglL in Aquifer Zone liB, 
(Barnwell/McBean) well HSB137C during fourth quarter 1998. Mercury had a maximum 
concentration of 19 Ilg/L in Aquifer Zone IIB2 (Water Table) well HSB106D during third quarter. 

Water-level maps indicate that the groundwater velocities and directions at the H-Area HWMF 
have remained relatively constant since the basins ceased operation in 1988. Groundwater flow 
in Aquifer Zone IIB2 (Water Table) for third and fourth quarter 1998 was south or southwest and in 
Aquifer Zone liB, (Barnwell/ McBean) south to southeast toward Fourmile Branch. Flow in Aquifer 
Unit IIA (Congaree) was northwest toward Upper Three Runs Creek. 

The estimated maximum groundwater velocities during the second half of 1998 ranged from 
approximately 770 to 880 It/year during third quarter and from 690 to 840 ftlyear during fourth 
quarter in Aquifer Zone IIB2 (Water Table). In Aquifer Zone liB, (Barnwell/McBean), velocity 
estimates ranged from 230 to 280 ftlyear during third quarter and from 210 to 230 fVyear during 
fourth quarter. The estimated velocity in Aquifer Unit IIA (Congaree) was 320 It/year for third 
quarter and 310 It/year for fourth quarter 1998. 

H-AreaHWMF 1 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

The H-Area Groundwater Remediation Wastewater Treatment Units (WTU) facility operating 
permit was received on July 7,1997, and shakedown operations began on July 8, 1997. The 
WTUs operated in a shakedown mode through fourth quarter 1998. 
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SRS monitors groundwater quality at the H-Area Hazardous Waste Management Facility (HWMF) 
and provides results of this monitoring to the South Carolina Department of Health and 
Environmental Control (SCDHEC) semiannually as required by the Resource Conservation and 
Recovery Act (RCRA) permit. SRS also performs monthly sampling of the WTU effluent in 
accordance with Section C of the Underground Injection Control (UIC) application. 

The H-Area HWMF is described in the introduction to Module III, Section D, of the RCRA permit. 
The H-Area HWMF well network monitors three distinct hydrostratigraphic units in the uppermost 
aquifer beneath the facility. The hydrostratigraphy at the H-Area HWMF is described in RCRA 
permit Section IIID.H.2, and the groundwater monitoring system is described in IIID.H.4 and 
Appendix IIiD-B. A detailed description of the uppermost aquifer is included in the RCRA Part B 
post-closure care RCRA permit renewal application for the H-Area HWMF submitted to SCDHEC 
in October 1993. 

Sampling and analysis are conducted as required by Section IIID.H.6 for the constituents and at 
the intervals specified in Appendix IIID-D of the RCRA permit. Groundwater quality is compared 
to the Groundwater Protection Standards (GWPS) list described in Appendix IIID-A of the RCRA 
permit. 

System Evaluation 

The H-Area Wastewater Treatment Unit (WTU) continued in a shakedown mode during the third 
and fourth quarter 1998. Consistent flow rates were limited due to ongoing system testing. Full
scale operation was not initiated due to various problems with the WTU. SRS has initiated a 
significant effort to identify and correct the problems that have been encountered during 
shakedown operations. 

A statistical evaluation of water quality and water level data was performed and is included in this 
report (Section IIID.H.11.c.ix). Shewhart-CUSUM charts (Appendix F) are provided in accordance 
with the RCRA permit application. Due to limited operations during 1998, no significant effects 
due to remediation system operation were identified. However, several trends in water quality and 
water levels were identified as discussed in Section IIID.H.11.c.ix. 

Water Quality and Elevation Data Tables (IIID.H.11.c.i) 

Water-quality and water-elevation data for the second half of 1998 for all H-Area HWMF wells are 
presented in Table C-1 (Appendix C). Table C-1 identifies field parameters and modifiers that 
define laboratory accuracy and precision. Definitions of the abbreviations and the modifiers, as well 
as descriptions of holding times, data rounding, and data qualification practices are also provided in 
Appendix C. Constituents that exceeded either the GWPS or United States Environmental 
Protection Agency (US EPA)-approved holding times are denoted by symbols in columns headed ST 
and H, respectively. 

SRS implemented a data filtering process during third and fourth quarter 1998 to better evaluate the 
data collected. This process qualifies certain data ("L", "R", "U", and "J") for the purposes of 
regulatory decision making. The data tables in Appendix C include both a column for all data 
collected and a column for filtered data for comparison purposes. Permission to implement the data 
filtering process was requested from SCDHEC (Cook to Taylor; November 25, 1997) and granted 
(Taylor to Cook; April 21, 1998). 
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Variable-speed pumps have been installed in wells with a history of elevated analytical results for • 
metals. Samples from wells with variable-speed pumps can be collected at a slower rate to 
minimize turbidity, which has been associated with elevated metals levels. The chart below 
identifies those wells that currently have variable-speed pumps as well as those with single-speed 
pumps. 

Variable-Speed Pumps Single-Speed Pumps 

HSB 67,68,69, 84A, 840, 86C, 860, All remaining HSB wells have single-speed 
1010, 1020, 1030,1040, 1050, 1060, pumps 
1070,1080,1100,1110, lllE, 1120, 
112E, 1130, 114C, 1140, 116C, 1160, 
117C, 1250, and 1360 

HSL 10, 20, 3D, 40, 50, 60, 70, and 80 

Analytical Results 

All data received from the laboratories are validated and verified in accordance with Savannah 
River Site (SRS) and US EPA guidelines. Oue to analytical limitations, curium-245/246 activities 
are reported as an upper limit of curium-246 activities, and uranium-233/234 activities are 
reported as an upper limit of uranium-234. 

Oata received from the laboratOries for the following radionuclide analyses were rejected during third 
quarter due to matrix interference: thorium-228 (in wells HSB1020, HSBl12E, HSBl13C, and 
HSBl150) and iodine-129 (in well HSBl160). 

Well HSB141C was abandoned on November 2, 1998. Well HSB141CR had previously replaced 
HSB141C for monitoring purposes. 

Well HSB 65A had maintenance problems for the first two attempts at sampling, on July 1 and 
July 28. Maintenance was performed, and the well was successfully sampled on August 27, 
1998, with no loss of permit-required data. 

Well HSB119 was purged through the sample port to lower turbidity for fourth quarter 1998 
sampling. 

Appendix IX Analyses 

Ouring third quarter 1998, Appendix IX analyses were performed as required by the RCRA . 
renewal permit. Sulfide in well HSB1070 was the only constituent not already on the RCRA 
permit Groundwater Protection Standards list that was reported above its detection limit in H-Area 
wells. Confirmation sampling was performed during January 1999, and laboratory results are 
pending. 

Water Elevations 

Synchronous water elevations were measured during third and fourth quarter 1998 in compliance 
with Section IIIO.H.7 of the RCRA permit. Potentiometric maps are provided in Volume II. A 
Significant water level increase observed in most wells in the spring of 1998 is likely due to increased 
precipitation and associated recharge during this time period. Compared to the uppermost aquifer 
zone, the lower aquifer zones generally have smaller, yet more gradual increases, as would be 
expected from recharge effects. 
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Hydrographs showing the water elevations for the H·Area HWMF are provided in Appendix E. 
Hydrograph data include synchronous water level measurements and water level measurements 
taken during sampling. A significant water level increase in most wells in the spring of 1998 is 
likely due to increased precipitation and associated recharge during this time period. See also 
section IItD.H.11.c.xiii. Compared to the uppermost aquifer zone, the lower aquifer zones 
generally have smaller yet more gradual increases, as would be expected from recharge effects. 

Time vs. Concentration Plots (IIID.H.11.c.iii) 

Appendix 0 contains time series plots of mercury, nitrate/nitrite, gross alpha, iodine-129, nonvolatile 
beta, strontium-90, and tritium data for selected wells. The wells were selected to delineate the 
extent of the constituent distribution, to monitor the migration of the constituents, and to follow trends 
of constituents present at high levels. Constituents reported as below detection were not plotted. 

Isoconcentration Maps (IIID.H.11.c.iv) 

Isoconcentration maps for iodine-129 and strontium-90 in the three hydrostratigraphic units during 
third quarter 1998 and for mercury, nitrate, gross alpha, nonvolatile beta, and tritium during fourth 
quarter 1998 are presented in Volume II. 

Potentiometric Maps (IIID.H.11.c.v) 

Piezometric and potentiometric surface maps for the monitored water·bearing units during third and 
fourth quarter 1998 are located in Volume II. The maps illustrate groundwater flow pattems beneath 
the H·Area HWMF for the third and fourth quarter 1998 . 

Potentiometric Cross Sections and Isoconcentration Cross-Sections 
(IIID.H.11.c. vi) 

Potentiometric and isoconcentration cross·sections, required by RCRA permit Section 
IIID.H.11.c.vi, are located in Appendix B. 

Groundwater Velocity and Direction (IIID.H.11.c.vii) 

Horizontal velocity calculations are used to estimate the transport rate of constituents originating 
from the H-Area HWMF. Velocities in Aquifer Zone liB, (Water Table) and Aquifer Zone liB, 
(Barnwell/McBean) are calculated along two paths (designated flow paths A and B) to 
characterize the approximate maximum and minimum groundwater velocities within these units in 
areas associated with the basins. The velocity is calculated along a single flow path for Aquifer 
Unit IIA (Congaree). 

Velocities are estimated using the following equation: 

Flow (II / day) = Hydraulic Conductivity (II / day) x dh(lI) 
Porosity (unitless) dl(lI) 

The value dh is the difference in head, and d/ is the length of the flow path. Flow path length is 
calculated to the nearest 100 II for path B of Aquifer Zone liB, (Barnwell/ McBean) and to the 
nearest 50 II for the remaining flow paths. Maximum velocity per day is calculated and rounded to 
two significant digits, then multiplied by 365 and rounded to two significant digits to obtain the 
velocity per year. Velocity estimates vary depending upon the vertical gradient between wells, the 
size of the area under consideration, the number of data points, and the length and location of the 
flow path. Because these calculations are based on inferred or estimated parameters, velocity 
estimates are accurate to an order of magnitude only. 
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Maximum horizontal velocity estimates for the hydrostratigraphic units during third and fourth quarter • 
1998 are provided in Table 1. 

Table 1. Horizontal Groundwater Velocities (ft/year) in the H-Area HWMF 

Aquifer Zone IIB2 Aquifer Zone IIB1 Aquifer Unit IIA 
(Water Table) (BamweIl/McBean) (Congaree) 

Kh (ftlday) 20-40 1.5-10 65 

Effective porosity 20% 20% 20% 

d%, Varies varies Varies 

Velocity (ftlyr) (3098) 770-880 230-280 320 

Velocity (ft/yr) (4098) 690-840 210-230 310 

The hydraulic conductivity (K,,) values represent regional average hydraulic conductivities and may 
vary locally. 

During both third and fourth quarter 1998, flow in Aquifer Zones liB, (Water Table) and liB, 
(Barnwell/McBean) was south along both flow paths A and B toward Fourmile Branch. Flow in 
Aquifer Unit IIA (Congaree) was west or northwest toward Upper Three Runs Creek during both 
quarters. 

Extent and Severity of Groundwater Contamination (IIID.H.11.c.viii) 

Constituents that exceeded the GWPS (Table A-1, Appendix A) during third and fourth quarter 1998 • 
in the H-Area HWMF wells are denoted in Table C-1 (Appendix C). 

As shown in Table C-1, the following constituents or summations exceeded the GWPS in wells at the 
H-Area HWMF: beta dose, cobalt, lead, mercury, nitrate-nitrite (as N), tin, vanadium, bis(2-
ethylhexyl) phthalate, gross alpha, nonvolatile beta, total radium, tritium, beta dose, and the sums 
of both alpha- and beta-emitting radionuclides. 

In addition, carbon-14, iOdine-129, radium-226, strontium-90, technetium-99, and uranium-233/234 
individually exceeded the standard for either total alpha emitters or total beta emitters (15 pCilL and 
50 pCi/L, respectively). Radium-226 alone also exceeded the standard for total radium. 

The extent and severity of groundwater contamination is delineated by the contours above the 
GWPS on the isoconcentration maps (Volume II). Tritium is the most widespread contaminant 
and exceeds the GWPS in all three aquifers (Maps 28-30 in Appendix H). Elevated activities 
north of the basins are probably due to tritium sources in the burial grounds. The highest activities 
are downgradient of the basins in the Water Table and the Barnwell/McBean aquifer zones. 
Tritium is also present in the Water Table aquifer zone along the H-Area Inactive Process Sewer 
Line to the basins. Tritium is elevated in some Congaree wells near the western end of the 
basins. 

Nitrate-nitrite (as N) (Maps 16-18) is present in all the aquifer zones under and south of the 
basins. Gross alpha (Maps 4-6), uranium-234 (Maps 31-33), uranium-238 (Maps 34-36), and 
iOdine-129 (Maps 7-9) are present in a few wells, mostly near the western end of the basins. 
Nonvolatile beta and strontium-90 (Maps 19-24) are present in the Water Table aquifer zone 
below and south of the basins. Nonvolatile beta is also present to a lesser extent in the 
Barnwell/McBean aquifer zone. Technetium-99 (Maps 25-27) is present in the Water Table and 
Barnwell/McBean aquifer zones below and south of the western end of the basins. Mercury 
(Maps 13-15) is present in the Water Table and Barnwell/McBean aquifer zones below and south 
of the eastern end of the basins. 
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• Background Results 

• 

• 

Wells HSB 66, 83A, and 85B are the background wells for the H-Area HWMF. They are screened in 
the Water Table, Middle Congaree, and lower Barnwell/McBean aquifer zones, respectively. No 
constituents were found to exceed their GWPS in any of the three background wells during third and 
fourth quarter 1998. 

Tritium has historically been above its GWPS of 20 pCilmL in well HSB 66 during both third and 
fourth quarter of every year since 1993 and during second quarter 1995; however, tritium levels fell 
to 14 in third quarter and 12 in fourth quarter 1998. 

Statistical Evaluation (IIID.H.11.c.ix) 

The H-Area RCRA Permit requires an annual statistical evaluation of water quality and water level 
data to assess significant changes or impacts associated with operation of the H-Area WTU. 
Constituents listed in Appendix IIID-A of the RCRA permit must be evaluated in all Point of 
Compliance (POC) wells and in a representative number of plume assessment wells. 

Control charts have historically been used in industry and laboratories to monitor processes to 
determine whether the monitoring data shows a constituent either "in control" or "out of control." 
For groundwater monitoring, control charts can be used to monitor water quality data and to nag 
anomalous results. The statistical procedure employed by SRS to assess the effectiveness of 
corrective action is the Shewhart-CUSUM control chart, detailed in Appendix F. The chart will be 
used to detect both increasing and decreasing trends and to identify either sudden incursions (a 
contaminant slug) or steady drift (a change in plume concentration or size). Water level data will 
be evaluated similarly. 

The selected wells for this statistical analysis include all POC wells (as listed in Table IIID-B of the 
RCRA permit) and a representative number of plume wells, as follows: 

HSB125D HSB129D HSB137D 

HSB126C HSB135C HSB139C 

HSB126D HSB135D HSB139D 

HSB127C HSB136C HSB145C 

HSB127D HSB136D HSB145D 

HSB129C HSB137C 

For this evaluation, background samples consisted of all samples between the first quarter of 
1991 and the last quarter of 1995. The end of 1995 was chosen as a background cutoff date to 
provide adequate background sample numbers and to provide control plot pOints for at least one 
year prior to startup of remediation operations. 

Plotting of Results 

Shewhart-CUSUM Control Plots are given in Appendix F for those constituent/well pairings that 
made it through the data qualification and treatment process described above. To maintain clarity 
and uniformity in all the control plots, the y-axis ranges have been set to between ~ and +6 
standardized units. 

Due to the limited operation of the WTU and the minimal available trend data since the' 
background time period, the analysis of the control chart statistics cannot be extensive but some 
general comments can be made concerning the indications of gradual increases/decreases or 
sudden breakthroughs (or sudden drops). 
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In general, the charts do not show any effect from the shakedown operations. There are a • 
number of wells that show statistically significant decreases of tritium, nonvolatile beta, and 
nitrate-nitrite as N, but at the same time there are also a number of wells that show statistically 
significant increases of these same constituents. There is no evident spatial correlation to these 
increases or decreases. 

Evaluation of Water Quality and Water Elevation Data (IIID.H.11.c_x) 

Due to the limited remediation operations, the zone of capture and drawdown has not yet been 
determined. No significant trends or changes have been attributed to the operation of the WTU. 

Volume and Rates of Groundwater Pumped (IIID.H.11.c.xi) 

Table 2 summarizes the pump rates, monthly volumes, and total volumes pumped from each 
extraction well during third and fourth quarter 1998. The pump rates represent the average pump 
rate for each well. The individual well volumes (and consequently, the average flow rates) are 
estimated due to instrument errors. The well totals are based on recorded well performance 
(PLC) and extraction totals. The total volumes extracted and injected are based on the totalizers 
on the extraction and injection tanks. Data are collected daily from the totalizers. 

Table 2. Volume Pumped (gallons) During the Second Half of 1998 

Rate July August Sept. October Nov. Dec. 6-Month 
Well (9pm) 1998 1998 1998 1998 1998 1998 Total 
HEX 1 4.7 34,090 146,890 90,210 186,270 6,293 314,525 778,278 
HEX 2 . - - - - - - -
HEX 3 11.9 320,385 343,186 411,831 441,679 25,137 314,650 1,856,868 
HEX 4 6.6 272,505 229,438 387,501 299,772 - 105,710 1,294,926 
HEX 9 5.4 185,937 101.002 262,787 119,209 5,870 172,155 846,960 
HEX 12 5.2 169,632 132,176 192,188 110,551 12,483 141,014 758,044 
HEX 16 9.3 367,992 264,353 399,268 497,793 6,994 183,395 1,719,795 
HEX 17 13.1 490,838 332,462 576,563 527,470 7,011 497,139 2,431,483 
HEX 18 7.8 143,093 147,140 16,758 309,843 616,834 
HEX 19 5.7 156,772 109,731 172,577 114,969 9,747 38,499 602,295 
Total 2,141,244 1,806,378 2.492,925 2,297,713 90,293 2,076,930 10,905,483 

Volume and Rates of Treated Groundwater Injected (IIID.H.11.c.xii) 

Table 3 summarizes the pump rates, monthly volumes, and total volumes pumped to each 
injection well during third and fourth quarter 1998. The pump rates are the average pump rate for 
each well. The individual well volumes (and consequently, the average flow rates) are estimated 
due to instrument errors. The well totals are based on recorded well performance (PLC) and 
injection totals. The total volumes extracted and injected are based on the totalizers on the 
extraction and injection tanks. Data are collected daily from the totalizers, The difference in total 
volume extracted (Table 2) and total volume injected (Table 3) is due to the time delay between 
collecting extraction and injection readings as well as water retention in the WTU. 
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• Table 3. Volume Injected (gal/ons) During the Second Half of 1998 

Well Rate July August Sept. October Nov. Dec. 6·Month 
(gpm) 1998 1998 1998 1998 1998 1998 Total 

HIN 1 5.4 157.867 127,937 235,332 320,089 5,608 145,691 . 992,524 

HIN 2 6.6 105,062 179,561 341,231 389,619 9,834 159,609 1,184,916 

HIN 3 5.4 190,152 105,990 235,332 287,444 8,430 123,750 951,098 

HIN 4 11.1 481,809 177,387 439,286 255,223 32,319 181,550 1,567,574 

HIN 5 7.9 388,512 179,560 352,998 288,702 7,079 194,840 1,411,691 

HIN 6 

HIN 7 

HIN 8 12.0 477,537 269,341 630,421 570,650 7,028 304,548 2,259,525 
HIN 9 2.7 93,006 142,651 125,510 64,865 2,804 34,354 463,190 
HIN 10 3.7 145,555 69,330 113,734 129,731 9,832 76,607 544,789 
HIN 11 0.4 66,075 66,075 
HIN 12 1.1 174,028 174,028 
HIN 13 0.5 82,751 82,751 
HIN 14 1.1 200,155 200,155 

HIN 15 0.9 170,141 170,141 

HIN 16 0.3 50,779 50,779 
HIN 17 4.0 508,755 116,352 625,107 
Tolal 2,039,500 1,760,512 2,473,844 2,306,323 82,934 2,081,230 10,744,343 

• Rainfall and Recharge (IIID.H.11.c.xiii) 

Figure 1 illustrates the rainfall data for H Area during third and fourth quarter 1998. Recharge to 
groundwater is estimated to be 30% of rainfall in the General Separations Area . 

• 
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Figure 1. Rainfall Data for H Area During Third And Fourth Quarter 1998 
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S·,gnificant downtime for the facility was incurred because of lightning strikes in the well fields or in 
the vicinity of the control room programmable logic controller (PLC). The electrical surges 
through the system resulted in damage to well instrumentation, PLC input/output modules, and 
miscellaneous controls. Initial modifications consisted of the addition of in-line fuses to help 
protect electrical components. In addaion, SRS is currently designing improved lightning 
protection system. The additional fuses have been effective in reducing much of the electrical 
damage of lightning strikes. The design is complete and scheduled for installation during second 
quarter 1999. 

Vibration problems that have been identified during this time period will be resolved in the near 
future. The first area of concern is the vibration induced into the system from the positive 
displacement, piston-type, reverse osmosis (RO) pumps. To date, three cracks have developed 
in the "6" RO Pump's stainless steel inlet or outlet piping that may have been aggravated by 
pump vibration. A vibration analysis is being conducted and will be followed by recommendations 
for design modifications, as applicable. Completion of the modifications is estimated for third 
quarter 1999. The second area of concern is the vibration caused by the air-driven diaphragm 
pumps used for sludge transfer from the sludge collection tanks (flocculation tank, clarifrer, or 
filtrate return tank) to the filter press. This vibration has contributed to problems with the system 
surge protectors. SRS is currently designing modifications to the sludge transfer system to 
reduce vibration and improve reliability. Completion of this modification is for third quarter 1999 . 
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The H-Area facility was limited to one-RO operation due to problems associated with the 
clarification and sludge removal systems. Most operations and maintenance downtime problems 
were due to one of the following problems: 

• Clogging, pump, or flow problems with the polymer feed system 

• Clogging, pump, or flow problems with the ferric chloride feed system 

• Clogging, pump, or flow problems with the caustic (NaOH) feed system 

• Excessive carryover of the flocculant and precipitants through the clarifier due to 
incomplete chemical reaction and/or settling 

• pH probe coating or calibration problems 

• Removal of process solids caking on top of the medium in the roughing filters 

• Fouling or platting of the flow control valve in the chemical feed line due to iron settling 
out of solution during low-flow or no-flow operating conditions. 

SRS assumed operation of the WTU from the subcontractor on January 1, 1999. Upon transition 
to SRS operation, several modifications to improve process efficiency and reliability are 
anticipated. 

Appendix G summarizes the operating activities and downtime for third and fourth quarter 1998. 

Minor Modifications to the System (IIID.H.11.c.xv) 

Subsequent to receiving the wastewater permit to operate the modified treatment system on April 
30, 1998, it was determined that numerous process changes would be required to correct the 
problems associated with the effective operation of the treatment system. These approved 
temporary process changes included: installation of additional roughing filters, new Poly Blend 
addition system, and numerous piping reconfigurations. A permit application modification for the 
H-Area WTU, which incorporated these and other temporary changes, was submitted to SCDHEC 
on September 30, 1998. A permit to construct was issued on November 10, 1998. 
Implementation of the permanent changes will commence upon receipt of the permanent roughing 
filters. 

Permanent access platforms for the ion exchangers were fabricated and installed. In addition, a 
permanent platform and stairway for the flocculation/sludge tank was fabricated and installed. 
Eight new injection wells (HIN-11 through HIN-16, HIW-lID. and HIW-21C) were added to the H
Area injection system and became operational in December 1998. 

Effectiveness of the Corrective Action System (IIID.H.11.c.xvi) 

The H-Area WTU operated in a shakedown mode during the third and fourth quarter 1998 but has 
not commenced full-scale operation. Approximately 10.7 million gallons of groundwater were 
treated and injected during this period. A statistical analysis was completed on the POC wells 
and a representative number of plume assessment wells, and this information will serve as a 
baseline for future reports. Due to the limited operations thus far, no direct impact to groundwater 
from operation of the WTU has been established. The statistical analysis did identify groundwater 
trends for a few constituents, and this information is discussed in Section IIIC.H.11.b.ix. 

Underground Injection Control (UIC) Sampling Results 

SRS collected samples to determine compliance with UIC standards as specified in the operating 
permit issued on April 17, 1997. The results of these samples are presented in Appendix C. 

The H-Area WTU was sampled on July 3D, August 20, September 22, October 13, November 23, 
and December 9, 1998, for the suite of contaminants specified in the current UIC permit. Results 
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were reported to SCDHEC both by electronic submittal and by letter. Whenever an exceedance 
was confirmed, SRS immediately notified SCDHEC. In each case, SCDHEC granted approval to 
restart/continue operating the unit based on the proposed corrective actions. 

Starting with the October 1998 samples, a change was implemented in the reporting format for 
UIC sampling results. SRS replaced the AN95 reporting format with the AN98, the most 
significant change being the implementation of a sample-specific quantitation limit (ssEQL) for 
radionuclide results. Radionuclides were previously reported using the method detection limit as 
the quantitation limit. Reported detection limits that appear higher for October, November, and 
December may be attributable to this change. 

The UIC permit divides the compliance suite of constituents into four sections: Section I, 
Inorganics; Section II, Organics; Section III, Radionuclides; and Section IV, Radionuclides. 
Section IV includes speciated radionuclide results, and Section III reports results for gross alpha, 
gross (nonvolatile) beta, and total radium. 

No Section I or Section II constituents exceeded their respective regulatory standards during the 
third and fourth quarters of 1998. Only barium, mercury, cobalt, nickel, and copper regularly . 
exceeded their respective quantitation limits during the third and fourth quarters of 1998. Mercury 
results were between 0.5 ppb and 1 ppb during the third and fourth quarters. 

Gross alpha did not exceed its limit of 15 pCilL; however, the October result showed an elevated 
quantitation limit of 29.18 pCi/L. The October raw result was only 6.03 pCilL, and it is highly 
unlikely that gross alpha was over 15 pCi/L in that month. Gross (nonvolatile) beta and total 
radium were below their respective compliance limits of 50 pCilL and 5 pCi/L for all six months. 
Gross beta reported a slightly elevated quantitation limit in October of 52.8 pC ilL; however, the 
raw result was 15.9 pCi/L, and it is highly unlikely that the sample was higher than 50 pCi/L. 

• 

The alpha-emitting radionuclides americium-241, curium-242, curium-243/244, curium-246, • 
plutonium-238, plutonium-239/240, thorium-228, thorium-230, thorium-232, and uranium-235 
were all below their respective detection limits during the third and fourth quarters of 1998. 
Radium-226 exceeded its detection limit during August but was below the compliance limit of 5 
pC ilL for total radium in both of those months. Uranium-233/234 and uranium-238 exceeded their 
respective detection limits in July, but both remained below their respective detection limits for the 
other five months. The July results for both constituents were well below the sum of the alpha 
compliance limit of 15 pCilL. Consequently, the sum of the alpha contributors standard was not 
exceeded in any month and was above a detection limit only in July and August. Overall, the sum 
of the alpha contributors remained relatively steady at acceptable levels during all six months of 
the third and fourth quarters of 1998. 

Results for the beta-emitting radionucJides cesium-137, cobalt-60, nickel-63, radium-228, and 
technetium-99 were all below their respective detection limits during each of the six months of the 
third and fourth quarters of 1998. Carbon-14 exceeded its detection limit in July, September, 
October, and December, but no result exceeded the 50 pC ilL compliance limit for the sum of the 
beta contributors. lodine-129 was detected in each month except November but remained well 
below the 50 pCi/L compliance limit for the sum of the beta contributors. Strontium-90 exceeded 
its detection limit in July, August, September, and October. During July and October, it exceeded 
its compliance limit of 8 pCi/L but remained below that limit in the other months. Due to the 
August result of 5 79 pCi/L, there was no confirmed exceedance of strontium-90 during the third 
and fourth quarters of 1998. Modifications performed on the H-Area WTU appear to have 
resulted in lower strontium-90 results during the fourth quarter of 1998. The sum of the beta 
contributors exceeded its compliance limit in October, but there was no confirmed exceedance; all 
results ranged between 11.04 pC ilL and 61.49 pCi/L. The most common contributors to that sum 
were iodine-129 and strontium-90. Modifications to the unit designed to control strontium-90 
appear to have been successful relative to the limited operations through the end of 1998. • 

H-AreaHWMF 12 Third and Fourth Quarter 1998 



Appendix A 

Regulatory Standards 

H-AreaHWMF A-1 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



." 

THIS PAGE LEFT BLANK INIENTIONALLY. 

H-AreaHWMF A-2 

WSRC-TR-99-0001 3 
Unclassified 

Third and Fourth Quarter 1998 

e l 



Table A-1. Groundwater Protection Standard 

WSRC· TR·99~13 
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Established for the H-Area Hazardous Waste Management Facility by the 1995 RCRA Renewal Permit 
(SCDHEC, 1995). 

Analyte 

Inorganic Constituents 

Antimony 
Arsenic 
Barium 
Cadmium 

Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Mercury 
Nickel 
Nitrate 
Selenium 
Silver 
Tin 
Vanadium 
Zinc 

Organic Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane (Methylene chloride) 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Radionuclide Constituents 

Gross alpha 
Nonvolatile beta 
Tritium 
Americium-241 
Carbon-14 

Cobalt-60 

Curium-242 
Curium-2431244 
Curium-2451246 
lodine-129 

Nicke1-63f 

H·AreaHWMF 

Concentration/ 

Activity Limit 

6 
50 
2,000 
5 
100 
3a 

1,300 
20b 

15 
2 
100 
10,000 
50 
50 
2.6a 

4a 

5,000 

5 
10C 
5 
5 
5 
5d 

15 
50e 

20,000 
Sum of alphas <15 pCiIl 
Sum of beta dose <4 mremlyr and 
<50 pCiIl 

Sum of beta dose <4 mremlyr and 
<50 pCiIl 
Sum of alphas <15 pCiIl 
Sum of alphas <15 pCiIl 
Sum of alphas <15 pCiIl 
Sum of beta dose <4 mremlyr and 
<50 pCiIl 

Sum of beta dose <4 mremlyr and 

A-3 

Unit 

~g/L 

~g/l 

~g/L 

~g/l 

~g/l 

~gll 

~g/l 

~g/L 

~g/l 

~g/l 

~g/l 

~g/l 

~g/L 

~g/L 

~gll 

~g/l 

~g/l 

~g/l 

~g/l 

~g/l 

~g/L 

~g/l 

~g/l 

pCiIl 
pCiIl 
pCiIl 
pCiIl 
pCiIl 

pCiIl 

pCiIl 
pCiIl 
pCiIl 
pCiIl 

pCiIl 
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a 

b 

Analyte 

Plutonium-238 

Plutonium-2391240 
Radium-226 

Radium-228 

Strontium-90 

T echnetium-99 

Thorium-228 
Thorium-230 

Thorium-232 
Total alpha-emitting radiumg 

Total radium (radium-226 and -228) 

Uranium-2331234 
Uranium-234 

Uranium-235 
Uranium-238 

Concentration! 

Activity Limit 

<50 pCiIL 

Sum of alphas <15 pCilL 
Sum of alphas <15 pCi/l 

Total radium <5 pCilL 

Sum of beta dose <4 mrernlyr and 
<50 pCilL and total radium <5 
pCilL 

Sum of beta dose <4 mremlyr and 
<50 pCi/l and strontium-90 
<8 pCUl 
Sum of beta dose <4 mrernlyr and 
<50 pCill 

Sum of alphas <15 pCiIL 

Sum of alphas <15 pCiIL 
Sum of alphas <15 pCiIL 

5 

5 
Sum of alphas <15 pCiIL 

Sum of alphas <15 pCiIL 

Sum of alphas <15 pCUl 

Sum of alphas <15 pCiIL 

Concentrations are observed background levels. 

Unit 

pCiIL 
pCiIL 

pCiIL 
pCiIL 

pCUl 

pCiIL 

pCiIL 

pCUl 

pCUl 

pCiIL 
pCilL 

pCUl 

pCiIL 

pCiIL 

pCiIL 
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Concentration is the practical quanmation limit (Pal) for EPA Method 335.2 (used by WA) and 335.3 (used by GE). 

c Concentration is the pal for EPA Method 8270 as published in 40CFR Part 264, Appendix IX. 

d Concentration is the pal for EPA Method 8240 as published in 40CFR Part 264, Appendix IX. 

e This is the screening level above which providers of public drinking water should perform analyses for specific man
made radionuclides. The standard for the total dose equivalent from all such radionuclides is 4 mrernlyr. 

The activity of nickel-63 is calculated based on the activity of cobalt-60 until development of a reliable analytical 
method as required by permit condition IIIC.H.6.f. 

g Resu~s reported by this analysis, which does not distinguish among radium-223, radium-224, and radium-226, are 
assumed to be primarily radium-226 and are compared to the GWPs for total radium. 
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Table A-2. Regulatory Limits for UIC Permitted Constituents 

Constituent Reg. Limit Unit 

Section I, Inorganics 

Arsenic 50 lJg/l 

Barium 2,000 lJg/l 

Cadmium 5 lJg/l 

Chromium 100 lJg/L 

Lead 50 lJg/l 

Mercury 2 lJg/l 

Selenium 50 lJglL 

Silver 50 lJg/l 

Section II, Organics 

Antimony 6 lJg/l 

Cobalt 140 lJglL 

Copper 1,300 lJglL 

Cyanide 200,000 lJg/l 

Benzene 5 lJg/l 

Bis(2-ethylhexyl} phthalate 140 lJg/l 

Methylene chloride 5 lJg/l 
(Dichloromethane) 

Nickel 100 lJg/l 

Tetrachloroethylene 5 lJg/l 

Tin 50 lJg/l 

Trichloroethylene 5 lJg/l 

Trichlorofluoromethane 100 lJg/l 

Vanadium 49 lJg/l 

Zinc 5,000 lJg/l 

Section /II, Radionuclides 

Gross Alpha 15 pCi/L 

Gross Beta 50 pCi/L 

Total Radium (226+228) 5 pCi/L 

Section IV, RadionuC/ides 

Americium-241 SOA pCi/L 

Cesium-137 SOB pCi/L 

Curium-242 SOA pCi/L 

Curium-2431244 SOA pCi/L 

Curium-246 SOA pCi/L 
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Constituent Reg. Limit Unit e 
Carbon-14 SOB pCiIL 

Cobatt-60 SOB pCiIL 

lodine-129 SOB pCiIL 
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Figure 6. Hydrogeologic Croes-Sectlon Showing Potentiometric Surfaces at the H-Area HWMF, 
Fourth Quarter 1998 

Figure 7. Hydrogeologic Croes-Section ShOwing Mercury Concentrations at the H-Area HWMF, 
Fourth Quarter 1998 
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Figure 8. Hydrogeologic Cross-Section Showing Nitrate Concentrations at the H-Area HWMF. 
Fourth Quarter 1998 

Figure 9. Hydrogeologic Cross-Sectlon Showing Tritium Activities at the H-Area HWMF. Fourth 
Quarter 1998 
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Figure 10. Hyd,ugluloglc Crun-Sectlon Showlnglodlne-129 Activities at the H-Area HWMF. Third 

Quarter11t8 
Figure 11. Hyd,ugeoIoglc Crun-&ectlon Showing Strontium-tO Activities at the H-Area HWMF. 

Third Quarter 1198 
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Figure 12. Hydrogeologic Cron-Section ShOWIng Grosl Alpha Activities at the H·Area HWMF. 
Fourth Qwrter 1t18 

Figure 13. Hydlogeologlc Cron-Section ShOWIng Nonvolatile Beta Activities at the HoArea HWMF. 
Fourth Quarter 1998 
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AppendixC 

Analytical Results 
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Key to Reading the Tables 

WSRC-TR-99-00013 
Unclassified 

The following abbreviations may appear in the data tables: 

Constituents 

Sp. conductance 

Laboratories 

EM 

GE and GP 

TM 

WA 

Sampling Codes 

A 
B 

C 
D 

L 

N 
P 

S 
T 

W 

x 

Units 

mglL 

msl 

NTU 

pCUL 

pCUmL 

pH 

~g/L 

~S/cm 

H-AreaHWMF 

Specific conductance 

Environmental Protection Department/Environmental Monitoring Section 
(EPD/EMS) Laboratory 

General Engineering Laboratories, Inc. 

Thermo NUtech 

Recra LabNet Philadelphia (was Roy F. Weston, Inc., until June 1997) 

Pump was surging excessively; aerated 

Blank sample was collected 

Well was pumping continuously 

Well was dry 

Well went dry during sampling; insuffiCient water to collect all samples 

Well went dry before sampling began; only depth to water can be 
determined 

Well was not stabilized before sampling began 

Inaccessibility or mechanical failure prevented sample collection and field 
analysis of the water 

No water in standpipe; for water-level events only 

Samples were collected, but some samples were not sent to the 
laboratory due to high turbidity 

Unable to sample well because of stabilization or sampling equipment 
failure; water-level measurements were obtained 

Well went dry during purging; samples were collected after well recovered 

milligrams per liter 

mean sea level 

nephelometric turbidity unit 

picocuries per liter 

picocuries per milliliter 

pH units 

micrograms per liter 

microsiemens per centimeter 
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WSRC-TR-99-00013 
Unclassified 

Data Table Column Headings 

OF 
H 

Mod 

ST 

Other 

es 
E 

PVC 

TOe 

Data Qualification 

dilution factor 

exceeded the holding time 

modifier 

exceeded the GWPS 

carbon steel 

exponential notation (e.g., 1.1 E-09 = 1.1 x 10.9 = 0.0000000011) 

polyvinyl chloride 

top of casing 

The contract laboratories submit sample- or batch-specific quality assurance/quality control 
information either at the same time as analytical results or in a quarterly summary. Properly 
defined and used data modifiers (also referred to as qualifiers) can be a key component in 
assessing data usability. These modifiers appear in the data tables under the column Mod. Data 
for third quarter 1998 were reported by the laboratories in data format AN95, while data for fourth 
quarter 1998 were reported in AN98. One major difference between the two formats is the 
modifiers used. In the data tables, three possible fields for modifiers for each quarter are 
separated by slashes. For AN95 data, result qualifiers (RQ) may appear before the first slash, 
analysis qualifiers (AQ) between the two slashes, and bias modifiers (B) after the second. For 
AN98 data, functional guidance qualifiers (FG) may appear before the first slash, STORET codes 
(SC) between the two slashes, and EMS codes (EC) after the second slash. For further 
information on modifiers and their definitions, contact EMS. 

AN95 Modifiers 

(Blank) 

J 

L 

R 

U 

E 

o 
V 
Y 

4 

H-AreaHWMF 

Data are not qualified. Numbers should be interpreted exactly as reported. 

Value is estimated because quantitation in the sample or in associated quality 
control samples did not meet specifications. (RQ) 

Value is off-scale high. The actual value is not known but is known to be greater 
than the value shown. (RQ) 

Result was rejected because performance requirements in the sample analysis or 
associated quality control analyses were not met. (RQ) 

Material was analyzed for but not detected. Analytical result reported is less than 
the sample quantitation limit. (RQ) 

The detected result is between the sample-specific EQL and the method detection 
limit. (AQ) 

The value in the result field is the instrument reading, not the sample quantitation 
limit. Always used with the result qualifier U. (AQ) 

Surrogate or tracer spike recovery is out of specification. (AQ) 

Analyte was detected in an associated method blank. (AQ) 

Result was obtained from an unpreserved or improperly preserved sample. Data 
may not be accurate. (AQ) 

Matrix interference. Value cannot be determined. Used with RQ R. (AQ) 

C-4 Third and Fourth Quarter 1998 
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WSRC-TR-99-00013 
Unclassified 

AN98 Modifiers 

(Blank) 

J 

R 

u 

C 
I 

K 
L 
Q 

V 
Y 

A 

C 
D 
H 

I 

K 

L 
o 
P 

S 
W 

X 
4 

5 

6 
8 
9 

H-AreaHWMF 

Data are not qualified. Numbers should be interpreted exactly as reported. 
The analyte was positively identified; the associated numerical value is an 

estimated concentration of the analyte in the sample. (FG) 

The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified. (FG) 

Material analyzed for, but not detected. The analyte concentration is <ssEQL. 
(SC) 

The result is calculated. (SC) 
The result is less than the ssEQL, but equal to or greater than the MDL. (SC) 

The actual concentration is known to be less than the reported result. (SC) 
The actual concentration is known to be greater than the reported result. (SC) 
The sample was held beyond the normal holding time prior to analysis. (SC) 
The analyte was detected in both the method blank and the sample. (SC) 
The result is from an unpreserved or incorrectly preserved sample; the data may 
not be accurate. (SC) 
Compound identification criteria were not met. (EC) 
LCS or BS criteria were not met. (EC) 
ICP serial dilution criteria were not met. (EC) 
Intemal standard criteria were not met when the IS was used for quantitation. 
(EC) 
Matrix spike recovery was not within the control limits. (EC) 
A tentatively identified compound is a suspected aldol-condensation product. 
(EC) 
Initial or continuing calibration criteria were not met. (EC) 
Surrogate or tracer spike recovery is out of specification. (EC) 
Graphite fumace atomic absorption QC 
a. Duplicate injection criteria were not met. 
b. Post-digestion spike recovery was not within control limits and the sample 
absorbance is > 50% of the post-digestion spike absorbance. (EC) 
The sample was analyzed by the method of standard additions. (EC) 
Graphite furnace atomic absorption QC: the post-digestion spike recovery is not 

,within control limits and the sample absorbance is < 50% of the post-digestion 
spike absorbance. (EC) 
The laboratory duplicate RPD or MS/MSD RPD was not within control limits. (EC) 
Matrix interference is present. (EC) 

Matrix spike concentration was < 0.25x the sample concentration, and the 
percent recovery cannot be determined. (EC) 

The analyte was detected in both the sample and associated field blank. (EC) 
The analyte was detected in both the sample and associated trip blank. (EC) 
The field duplicate RPD was not within control limits. (EC) 
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Results below Detection 

WSRC-TR-99-00013 
Unclassified 

For radiological analyses, the analytical result field contains the result recorded on the analytical 
instrument and reported by the laboratory, even if it is negative. For nonradiological analyses, if 
the analyte is not detected, the sample-specific estimated quantitation limit (EQL) is entered into 
the result field and is reported with a less than [<] sign. The EQL is defined as the lowest concen
tration that can be achieved reliably within specified limits of precision and accuracy during routine 
laboratory operating conditions. The sample-specific EQL is modified for sample concentration or 
dilution or unusual aliquot size that affects analytical sensitivity. 

Data Filtering 

Data in the column headed Fill. have been filtered to clarify their usability. In this column, Rej. is 
used to indicate rejected data. 

For nondetects, this column contains the less-than symbol and the sample-specific method 
detection limit or sample-specific minimum detectable activity. For chemical analyses, this is the 
same numeric value as appears in the unfiltered result column with a few exceptions, generally 
data that were qualified as nondetects during validation because of contamination in an 
aSSOCiated blank. 

For data qualified with the result qualifier (third quarter 1998) or field guidance code (fourth quarter 
1998) J, indicating an estimated quantity, the Fill. column contains the letters NOD, meaning that 
these data are considered not "decision" data. 

Holding Times 

Standard analytical methods include a limit, called holding time, on the maximum elapsed time 
between sample collection and ex1raction or analysis by the laboratory. In the data tables, a large 
bullet (0) in the H (holding time) column indicates that holding time was exceeded. Analyses 
performed beyond holding times may not yield valid results. 

The laboratory procedure used for the determination of specific conductance allows one day to 
elapse between sampling and analysis. Thus, laboratory specific conductance measurements 
may exceed the holding time criterion. 

Data Rounding 

A constituent result in the analytical results tables that is not marked in the ST column but appears 
to equal an Appendix A standard is below the standard in the database. Values stored in the 
database contain more significant digits than the reported results. Apparent discrepancies in the 
tables are due to the rounding of reported results. 

Sampling Dates 

Samples for field data are collected once each quarter, but samples for analytical data may be 
collected more than once each quarter. Because the results tables present the highest analytical 
results for each quarter, the date of collection for reported analytical results may not coincide with 
the date of collection for field data. 

H-AreaHWMF C-6 Third and Fourth Quarter 1998 
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Table C-1. Groundwater Monitoring Results for Individual Wells 

WELL HSB 65 

SRS Coorel. 

N72425.6 
E58432.0 

$AMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LatlLongitude 

33.281296 ON 
81.653622 "W 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,100 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/06/98 

~ 

233.8 
4.5 
34 
22.5 
o 
1 
5.3 

Screen Zone Elevation 

242.4-212.4 ft msl 

237.0 (09117198) 

UJ/ll1 < 0.20 

N! 

Top of Casing 

272 ft msl 

11120198 

4Q98 

233.7 
4.9 
30 
19.9 
o 
1 
4.2 

234.1 (12122198) 

GE <0.36 UN! 

GE 1,400 II 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

Casing Pump 

4" PVC S 

<0.20 

WSRC-TR-99-o0013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

ftmsl 
pH 
jJS/cm 
'C 
mglL 
NTU 
well vol 

ftmsl 

GE ~glL 

GE ~glL 
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WELL HSB 65 (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon~14 

Cobalt-SO 
Curiurn-242 
CUrium-243/244 
Curiurn-245/246 
Gross alpha 
lodine-129 
Nickel-S3 
Nonvolatile beta 
Plutonium·238 
Plutonium-239/240 
Radium.226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-2331234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

1.3E+OO 

<4.8E-01 

1.5E+-02 

II GP <S.7E-01 

UIII < 0.8750 GP <1.0E+OO 

161 • GP 8.SE+02 

• = exceeded groundwater protection or monitoring constituent standard (See Append'ix A.) 

H-AreaHWMF C-8 

UII 

UII 

II 

<4AE-01 

<1.0E+OO 

WSRC-TR-99-00013 
Unclassified 

GE pCuL 

GE pCuL 

• GE pCilml 
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WELL HSB 6SA 

SRS Coord. LaVLongitude Screen Zone Elevation 

N72436.2 33.281326 aN 73.2-62.5 ft msl 
ES8436.0 81.653633 OW 

SAMPLE DATE 08/27/98 

FIELD DATA 

Constituents 3098 

Water elevation 169.4 
pH 7.2 
Sp. conductance 200 
Water temperature 20.2 
Alkalinity as CaC03 61 
Turbidity 3 
Volumes purged 2.2 
Sampling code 
Syncnronous water level 172.1 (09/17/98) 

ANALYTlCALDATA 

Inorganic Constituents 

Constituents ~ Mod Fitt. 5T t! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.088 J/EJ NOD 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nnrite as nitrogen <50 UII < 50 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod Filt. STt! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOI:2 of Casing Casing 

273.6 ft msl 4"PVC 

10/05/98 

~ 

172.0 
7.6 
160 
20.2 
90 
1 
2.2 

171.9 (12122196) 

OF ~ 4Q98 Mod Filt. 

GE <0.20 UII <0.20 

GE <30 UNI <50 

OF Lab 4098 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

L Congaree (IIA) 

Unit 

flmsl 
pH 
.Slcm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !i OF ~ Unit 

GE 1J9/L 

GE "giL 

ST !i OF lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 65A (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. §It! DF Lab ~ ~ Filt. ST t! DF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.1E+OO If GP <1.2E+OO U/I <9.0E-01 GE pCi/L 
lodine-129 
Nicke/-63 
Nonvolatile beta 1.6E+OO II GP <1.3E+OO UII <1.1E+OO GE pei/l 
Plutonium-238 
Plutonium·239t240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <1.9E-01 UIII <S.8E-01 GP <-2.4E-02 Ulf <S.3E-01 GE pCi/ml 
Uranium-2331234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB65B 

SRS Coord. lat/longitude Screen Zone Elevation 

N72445.6 33.281352 oN 133.3-123.3 ft mst 
E58439A 81.653642 "VII 

SAMPLE DATE 07/06/98 

FIELD DATA 

Constituents 3098 

Water elevation 226.9 
pH 7.1 
Sp. conductance 190 
Water temperature 22.6 
Alkalinity as CaC03 87 
Turbidity 2 
Volumes purged 2.3 
Sampling code 
Synchronous water level 226.0 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Fill. ST!:! 

Antimony, total recoverable 
Arsenic, total recoverable <3.0 UII < 3.0 
Barium, total recoverable 19 II 
Cadmium, total recoverable <1.0 UII < 1.0 
Chromium, total recoverable 4.6 II 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 0.36 J/Ei NOD 
Mercury, total recoverable <0.18 UJ/IVl1 < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 60 NI 
Selenium, total recoverable <5.0 UII < 5.0 
Silver, total recoverable <1.0 UII < 1.0 
lin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod .El!L ST1:i 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOQ of Casing 

273.7 ft mst 

10/05/98 

4098 

225.8 
8.0 
180 
20.3 
10 
3 
2.1 

224.5 (12122198) 

OF Lab ~ Mod 

GE 
GE 
GE 
GE 

1 GE 
GE <0.20UI/ < 

GE <40 UNI 
GE 
GE 

OF Lab ~ M29 

Casing Pump 

4"PVC S 

Fill. 

<50 

Filt. 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

McBean (1181) 

!l!Jl! 

ftmsl 
pH 
IJS/cm 
·C 
mglL 
NTU 
well vol 

ftmsl 

ST !! OF Lab Unit 

IJg/L 
~g/l 

1J9/L 
1J9/L 

~g1L 
GE ~g1L 

GE IJg/L 
1J9/L 
1J9/L 

g !! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 65B (cont.) e 
Radioactive Constituents 

Constituents ~ Mod B!1 ST!:! OF ~ 4Q98 Mod Filt. ST !:! QE Lab Unit 

Americium-241 
Carbon·14 
Cobalt-BO 
Curiurn-242 
Curium-243/244 
Curium-245/246 
Gross alpha <4.0E-02 UIII < 0.93 TM <2.3E-01 UII <5.SE-01 GE pCi/L 
todine-129 
Nickel-63 
Nonvolatile beta <1.3E-01 UIII < 1.4 GP 
Plutonium-238 

<2.6E-01 UII <1.1E+OO GE pCuL 

Plutonium-239,1240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-23D 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.8E+OO II TM <-2.8E-01 UII <S.2E-01 GE pCi/mL 
Uranium-2331234 
Uranium-235 
Uraniurn-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB 65e 

SRS Coord. Lat/longitude Screen Zone Elevation 

N72439.6 33.281351 oN 218.6-207.8 ft msl 
ES8447.1 81.653610 "W 

SAMPLE DATE 07/01/98 

FIELD DATA 

Constituents 3Q98 

Water elevation 240.1 
pH 4.5 
Sp. conductance 77 
Water temperature 21.7 
Alkalini1y as CaCOS 0 
Turbidity 0 
Volumes purged 3.2 
Sampling code 
Synchronous water level 237.6 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constittlents 3Q98 Mod Filt. STtl 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium. total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 5,100 II 
Selenium, total recoverable 
Silver. total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod Fill. STl! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichtoromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

To~ of Casing Casing 

273.6 n msl 4" PVC 

10/05/98 

4Q98 

237.2 
4.9 
160 
21.4 
0 
1 
2.3 

234.7 (12122/98) 

OF Lab 4Q98 M2S! Fitt 

GE <0.20 UII <0.20 

3 GE 13,000 II 

OF Lab ~ M2!! .Ei!l. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

!J!!!! 

ftmsl 
pH 
jJS/cm 
·C 
mg/L 
NTU 
wellvot 

ftmsl 

ST l! OF Lab Y!!!! 

GE ~glL 

• 5 GE ~g/l 

ST l! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
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WELL HSB sse (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST .Ii OF ill 4098 M2Q Filt. ST t! QE Lab Unit 

Ameticium·241 
Carbon-14 
Cobalt·BO 
Curium-242 
Curium-243/244 
Curium-2451246 
Gross alpha 1.5E+OO /I GP 4.2E+OO /I GE pCi/l 
lodine-129 
Nickel-63 
Nonvolatile beta 3.0E+OO /I GP 3.1E+OO /I GE pC", 
Plutonium·238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 3.5E+02 /I • GP 2.DE+03 /I • GE pCilml 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-14 Third and Fourth Quarter 1998 



WELL HSB 66 

SRS COOrd. laULongilude Screen Zone Elevation 

N72429.2 33.278850 oN 228.1-198.1 ftmsJ 
E56928.3 81.657589 'W 

SAMPLE DATE 07/06/98 

FiElD DATA 

Constituents 3Q98 

Water elevation 225.8 
pH 4.5 
Sp. conductance 31 
Water temperature 21.1 
Alkalinity as CaG03 
Turbidity 1 
Volumes purged 4.8 
Sampling code 
Synchronous water level 226.1 (09117/98) 

ANAL YTlCAl DATA 

Inorganic Constituents 

Constituents ~ M22 Filt ST!! 
Antimony. total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UJIll1 < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-njtrite as nitrogen 1,700 Nt 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanad·lum, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod Filt. §It! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichtoromethane 
T etrachbroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

280.2 ft msl 4"PVC 

10/06/98 

4Q98 

226.1 
4.7 
2. 
20.3 
0 
2 
2.6 

225.1 (12122198) 

OF ~ ~ Mod f!!l. 

3.0 " 
1.0 " 

9.6 " GE 0.0070 JIIIC NOD 

GE 1,800 " 5.0 " 

OF ~ 4Q98 Mod E!!L 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ft msl 
pH 
!-IS/em 
·C 
mgtl 
NTU 
well vol 

ttmsl 

ST !! OF lab Unit 

GE ~gJl 

GE ~gJl 

GE IJg/L 
GE ~gJl 

GE ~gJL. 
GE ~gJl 

ST ti DF ~ Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-15 Third and Fourth Quarter 1998 



WELL HSB 66 (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-BO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
PJutonium-238 
Plutonium-239f240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded hOlding time 

1.0E+OD 

<2.1E-01 

1.4E+01 

II GP <8.SE-01 

UIII <: 0.8380 GP <9.2E-01 

II GP 1.2E+01 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-16 

Uti <3.5E-01 

UII <1.DE+OO 

II 

WSRC-TR-99-00013 
Unclassified 

GE pCi/L 

GE pCi/l 

GE pCilmL 

Third and Fourth Quarter 1998 



WELL HSB 67 

SRS Coord. 

N71505.Q 
E58424.3 

SAMPLE DATE 

FJELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

Latllong itude 

33.279247 ON 
81.651855 QW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable 1.7 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 7,200 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2~tt1ylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/09/98 

3Q98 

210.9 
4.0 
98 
19.8 
o 
1 
11 

Screen Zone Elevation 

230,7·200.7 ft msl 

210.9 (09/17/98) 

1/ 

NI 5 

TOp of Casing 

237.8 ft ms! 

10/13/98 

4Q98 

222.8 
4.0 
82 
20.6 
o 
o 
4.6 

222.8 (12122198) 

GE 4.5 1/ 

GE 6,700 1/ 

4" PVC V 

• 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

ftmsl 
pH 
~S/cm 
'C 
mg/l 
NTU 
weJlvol 

ftmsl 

5 GE ~g/l 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-17 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB 67 (cont.) e 
Radioactive Constituents 

Constituents 3098 M2Q Filt. STli ill: Lab 4Q98 Mod Filt. ST li DF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-BO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 2.8E+01 II • GP 1.4E+01 II GE pCifL 
Jodine-129 
Nickel-63 
Nonvolatile beta 6.9E+02 II • GP S.BE+02 II • GE pCi/l 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.4E+02 II • GP 
Uranium-233/234 

5.1E+02 II • GE pCilml 

Uranium·235 
Uranium-238 

Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitOring constituent standard (See Appendix A.) 

H-AreaHWMF C-18 Third and Fourth Quarter 1998 



WELL HSB68 

SRS Coord. lat/Longitude Screen Zone Elevation 

N71528.0 33.276813 oN 243.3-213.3 n msl 
E5690tO 81.655911 oW 

SAMPLE DATE 07/07/98 

FIELD DATA 

Constituents 3098 

Water elevation 221.9 
pH 3.8 
Sp. concuctance 100 
Water temperature 18.3 
Alkalinity as CaC03 0 
Turbidity 1 
Volumes purged 8.7 
Sampling code 
Synchronous water level 220.9 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 MQ!! Filt. 5Tti 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.80 /I 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 8,800 N/ 
Selenium, total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Fill. STl! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluorornethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

250.1 ft mst 4"PVC 

10113198 

409B 

220.5 
4.0 
130 
18.9 
0 
2 
7.8 

219.7 (12122198) 

DF Lab ~ Mod Filt. 

GE 0.98 /I 

5 GE 13,000 /I 

DF Lab 4098 Mod Fill. 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsl 
pH 
~S/crn 
'C 
mg/L 
NTU 
well vol 

ftmsl 

ST t! DF ~ Unit 

GE "giL 

• 5 GE "gIL 

ST t! DF .!&.Q Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-19 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB 68 (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Fift. ST!:! OF ~ 4Q98 Mod Filt. ST !:! OF ~ Unit 

Americium·241 
Carbon-14 
Cobalt-SO 
Curiurn-242 
Curium-2431244 
Curium-245/246 
Gross alpha 4.7E+01 II • GP 2.9E+01 II • GE pCuL 
lodine-129 
Nickel-63 
Nonvolatile beta 1.BE+03 II • GP 2.4E+03 II • GE pCuL 
Plutonium-238 
Plutonium·239f240 
Radium-226 
Radium-22B 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.BE+02 II • GP 3.4E+02 II • GE pCi/ml 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-20 Third and Fourth Quarter 1998 



WELL HSB 6SA 

SRS Coord. 

N71526.9 
E56892.1 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. cooouctance 

Lat/longitude 

33.276796 ON 
81.655932 oW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic. total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverabJe 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, lotal recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <20 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bls(2-ethylhexyJ) phthalate 
OichJoromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/02198 

~ 

172.1 
6.2 
120 
20.4 
11 
1 
3.5 

Screen Zone Elevation 

58.0-47.5 ft msJ 

172.8 (09/17/98) 

UJ/I/1 < 0.20 

UNI < 50 

Top of Casing 

249.4 ft msl 

10105/98 

4Q98 

172.7 
6.6 
110 
19.7 
54 
1 
1.9 

172.5 (12122198) 

GE <0.20 UI/ 

GE <30 UNI 

4"PVC S 

<0.2 

<50 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

l. Congaree (IIA) 

ft msl 
pH 
IJSJcm 
·C 
mg/L 
NTU 
well vol 

ft msl 

GE IJg/L 

GE IJQ/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB 6SA (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-24S/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium·2391240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

<2.BE-01 

2.6E+QO 

<3.2E-01 

UIII <. 0.5770 GP <4.7E-01 

II GP <2.SE+OO 

UIII <S.8E-01 GP <6.4E-01 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-22 

UII <6.3E-01 

UII <1.3E+OO 

UII <S.3E-01 

WSRC-TR-99-00013 
Unclassified 

GE pCilL 

GE pCilL 

GE pCi/mL 

Third and Fourth Quarter 1998 

-



WELL HS8 688 

SRS Coord. LaULongitude Screen Zone Elevation 

N71S2S.5 33.27Sne oN 134.5-123.5 ft msl 
E568821 81.655956 oW 

SAMPLE DATE 07/02/98 

FIELD DATA 

Constituents 3098 

Water elevation 218.8 
pH 7.4 
Sp. conductance 220 
Water temperature 21.4 
Alkalinity as CaC03 83 
Turbidity 8 
Volumes purged 2.4 
Sampling code 
Synchronous water level 217.0 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST!:!. 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UJ/II1 < 0.20 
Nick.eI, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 250 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod Filt. 5T !! 

Benzene 
Bis{2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Tal:! of Casing Casing 

250 ft msl 4"PVC 

10/05/98 

4098 

217.1 
7.5 
210 
20.7 
108 
10 
2.1 

216.0 (12122198) 

OF ~ 4098 Mod Filt. 

GE <0.20 UII <0.2 

GE 270 II 

OF Lab 4Q98 M2Q Fill. 

Pump 

5 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

McBean (1181) 

Unit 

ftmsl 
pH 
!.IS/em 
·C 
mglL 
NTU 
well vol 

ftmsl 

g !! OF heQ Unit 

GE 1J9/L 

GE IJg/L 

ST !! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C·23 Third and Fourth Quarter 1998 



WELL HS8 688 (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243J244 
Curium-24S/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-23B 
Plutonium-239/240 
Radium-22S 
Radium~228 

Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233J234 
Uranium-235 
Uranium-23B 

Notes: 
• = exceeded holding time 

B.4E-01 

2.7E+OO 

1.4E+01 

Ii GP <B.3E-01 

Ii GP <7.BE-01 

Ii GP 1.SE+01 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·24 

Uli <7.3E-01 

Uli <1.4E+OO 

Ii 

WSRC· TR·99'()0013 
Unclassified 

GE pCi/L 

GE pCi/L 

GE pCilmL 

Third and Fourth Quarter 1998 



WELL HSB68C 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N71S24.1 33.276758 oN 179.5-168.4 ft msf 
E56872.7 81.655978 "W 

SAMPLE DATE 07/13/98 

FIELD DATA 

Constituents 3098 

Water elevation 218.4 
pH 4.9 
Sp. conductance 130 
Water temperature 20.5 
Alkalinity as CaC03 25 
Turbidity 2 
Volumes purged 0.030 
Sampling code XN 
Synchronous water level 217.9 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 309B Mod Filt. STl:! 

Antimony. total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Merc\lry, total recoverable 0.42 II 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 12,000 Nt • 
Selenium, total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod Filt. §It! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• := exceeded holding time 

Tog; of Casing Casing 

250.1 ft msl 4" PVC 

10/05/98 

4Q98 

217.7 
5.3 
110 
20.6 
9 
5 
0.062 
XN 
216.8 (12122/98) 

OF ~ 4Q98 Mod Filt. 

GE 0.40 II 

5 GE 12,000 /I 

OF Lab 4098 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Bamwell (liB,) 

Unit 

flmsl 
pH 
IJS/cm 
·C 
mgfL 
NTU 
well vol 

ftmsl 

ST l:! OF ~ Unit 

GE "giL 

• 5 GE "giL 

g l:! OF ~ b!!:!J! 

• := exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-25 Third and Fourth Quarter 1998 



"=m_" 1 
Unclassified 

WELL HSB 6SC (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Ei!L STji OF h2e 4Q98 MQQ Ei!L ST ji OF Lab Unit 

Americiurn-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-2451246 
Gross alpha <7,7E-01 urll <; 1.0500 GP <1.4E+OO U/I <6.DE-01 GE pCvL 
Jodine-129 
Nickel-53 
Nonvolatile beta 7.4E+OO /I GP 6.7E+OO /I GE pCilL 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-SIS 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.6E+03 /I • GP 
Uranium-2331234 

1.9E+03 /I • GE pCUmL 

Uranium-235 
Uranium-238 

• Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protedion or monitoring constituent standard (See Appendix A.) 
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WELL HSB 69 

SRS Coord. LatILongitude Screen Zone Elevation 

N71546.9 33.276160 oN 229.0-199.0 ft msl 
ES647S.f 81.657069 "W 

SAMPLE DATE 07/07/98 

FIELD DATA 

Coosti1uents 3098 

Water elevation 219.1 
pH 4.2 
Sp. conductance 54 
Water temperature 19.8 
Alkalinity as CaC03 0 
Turbidity 1 
Volumes PUrged 4.0 
Sampling code 
Synchronous water level 218.4 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ MQQ. ill S1.!::! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 Uil < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2.500 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod Filt. ST!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richloroftuoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

236 ft msl 4" PVC 

10/13/98 

4098 

218.1 
4.0 
45 
20.8 
0 
1 

3.6 

217.5 (12122198) 

DF ill 4Q98 Mod m 

GE 0.16 JIll NDD 

2 GE 2,300 " 

DF Lab 4Q98 M<!2 Filt. 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsl 
pH 
~S/cm 

'C 
mg/L 
NTU 
well vol 

ftmsl 

ST !:! DF Lab 1m!! 

GE jJg/l 

GE "giL 

ST !:! DF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC·TR·99·00013 
Unclassified 

WELL HSB 69 (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST1:i DF Lab ~ MQ2 Filt. ST !! QE Lab Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curiurn-243/244 
Curium-245/246 
Gross alpha 9.9E+OO /I GP <2.6E+OO UI/ <1.1 E+OO GE pC,L 
lodine-129 
Nickel-63 
Nonvolatile beta S.3E+02 /I • GP S.4E+02 /I • GE pC,L 
Plutonium-238 
Plutonium-239/240 
Radiurn-226 
Radiurn-228 
Strontium-SO 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 2.SE+01 /I • GP 2.6E+01 /I • GE pCi/ml 
Uraniurn-2331234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·28 Third and Fourth Quarter 1998 



WELL HSB 69A 

SRS Coord. 

N71549.4 
E56465,1 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LaVLongilude 

33.276149 oN 
81.657100 "W 

Water temperature 
Alkalinity as CaG03 
Turbidity 
Volumes purged 
Sampling code 
synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 10 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• .::: exceeded holding time 

07101/98 

3098 

173.2 
6A 
140 
21.4 
36 
1 
3.0 

Screen Zone Elevation 

93.1-83.1 ft msl 

173.3 (09/17/98) 

UII < 0.20 

JIEi NDD 

Top of Casing 

236.6 ft msl 

10/06198 

4098 

173.0 
6A 
140 
20.0 
68 
o 
1.9 

152.8 (12122198) 

GE <0.20 JUfUC 

GE 90 II 

Casing Pump 

4" PVC S 

<0.20 

WSRC-TR-99-00013 
Unclassified 

Sereen Zone 

M. Congaree (IlA) 

ftmsl 
pH 
IoIS/em 
'C 
mg/L 
NTU 
well vol 

ftmsl 

GE 1J9/L 

• .::: exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 69A (cont.) e 
Radioactive Constituents 

Constituents ~ Mod .E!!L §It! OF Lab 4098 ~ Filt ST !! Q£ Lab Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-2451246 
Gross alpha <S.lE-Dl UIII <: 0.7810 GP 
Jodine-129 

<6.sE-Dl UII <7.DE-Ol GE pCuL 

Nickel-S3 
Nonvolatile beta 1.3E+QO II GP 
Plutonium·23B 

<1.2E+OO UII <1.3E+OO GE pCifL 

Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <1.SE_01 UIII <5.8E_01 GP 
Uranium-233/234 

-<:-4.4E-02 Ull <6.4E-01 GE pCilmL 

Uranium-23S 
Uranium-23B 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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• 

WELL HSB 70 

SRS Coord. Latllongitude Screen Zone Elevation 

N72606.9 33.277336 oN 235.7·205.7 ft msl 
ES5758.9 81.661013 oW 

SAMPLE DATE 07106198 

FIELD DATA 

Constituents 3098 

Water elevation 224.1 
pH 4.7 
Sp. conductance 64 
Water temperature 19.0 
Alkalinity as CaC03 0 
Turbidity 5 
Volumes purged 9.4 
Sampling code 
Synchronous water level 223.0 (09117/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod E!!.t STt!. 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UJIII1 < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 150 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
T etrachbroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

242.8 ftmsl 4"PVC 

10/05/98 

4Q98 

222.4 
5.0 
58 
19.0 
0 
1 
2.9 

221.3 (12122/98) 

OF Lab ~ Mod Fill. 

GE <0.20 UII <0.2 

GE 220 II 

Qf Lab 4Q98 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

!!!ill 
ft msl 
pH 
~S/cm 
'C 
mg/l 
NTU 
well vol 

ftmsl 

ST !:! OF Lab Unit 

GE ~glL 

GE ~glL 

ST !:! Qf b2Q Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 70 (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. STl:! QE Lab 4Q98 MQ2 Filt. ST l:! DF Lab Unit 

Americium~241 

Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-24S/246 
Gross alpha 2.0E+OO /I GP 
lodine-129 

1.8E+OO /I GE pCi/L 

Nickel-63 
Nonvolatile beta 8.4E+OO /I GP B.5E+OO /I GE pCi/l 
Plutonium·238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-gO 
Technetiurn-99 
Thorium-228 
Thorium-23D 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.0E+01 /I GP 2.7E+01 /I • GE pCifmL 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Apoendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB70C 

SRS Coord. lat/Longitude Screen Zone Elevation TOQ of Casing Casing Pump Screen Zone 

N72597.3 33.277311 oN 174.9-164.9 ft mst 243.1 ftmsl 4"PVC S Bamwell (IIB1) 
E55757.1 81.660999 OW 

SAMPLE OATE 07128/98 11/05/98 

FIELD DATA 

Constituents 3098 ~ Unit 

Water elevation 222.8 221.1 ftmsl 
pH 10.2 7.5 pH 
Sp. conductance 480 410 !-IS/em 
Water temperature 19.8 15.7 ·C 
Alkalinity as CaC03 56 29 mglL 
Turbidity 2.9 1 NTU 
Volumes purged 0.63 0.027 well vol 
Sampling code XN XN 
SynChronous water level 222.02 (09/17/98) 220.3 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Filt. STll OF Lab ~ Mod Filt. ST II OF Lab Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE ~gJL 
Arsenic, total recoverable <3.0 U/I < 3.0 GE ~gJL 
Barium, total recoverable 110 II GE jJg/L 
Cadmium, total recoverable 0.54 J/Ei NOO GE ~gJL 
Chromium, total recoverable O.BO J/Ei NOO GE ~gJL 
Cobalt, total recoverable 0.74 II GE ~gJL 
Copper, total recoverable 0.55 II GE ~glL 
Cyanide <10 UII <10 GE ~gJL 
Lead, total recoverable 0.91 J/EVI NOO GE ~gJL 
Mercury. total recoverable 0.070 J/Ei NOO GE <0.20 UII <0.2 GE ~gJL 
Nickel. total recoverable 4.9 II GE ~gJL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 39,000 NI • 25 GE 38,000 II • 25 GE ~gJL 
Selenium, total recoverable <5.0 UII < 5.0 1 GE ~gJL 
Silver, total recoverable <1.0 UII < 1.0 GE ~gJL 
Tin, total recoverable <2.0 UII < 2.0 GE ~gJL 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~gJL 
Zinc, total recoverable 18 II GE ~gJL 

Organic Constituents 

Constituents ~ Mod Filt. STt! OF Lab 4098 Mod Filt. ST II OF Lab Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE ~gJL 
Bis(2-ethylhexyl) phthalate <10 UII <10 GE ~gJL 
Oichloromethane 5.8 J/O/1 NOD GE ~gJL 
Tetrachloroethylene <1.0 UJ/OJ1 < 1.0 GE ~gJL 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE ~gJL 
T lichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE ~gJL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 70C (cont.) e 
Radioactive Constituents 

Constituents 3098 MQg B!L STl:! DF Lab 4Q98 Mod Filt. ST l:! DF Lab Unit 

Americium-241 <3.7E-02 UIII < 0,1670 GP pCVL 
Beta dose 2.75 • pCi/L 
Carbon-14 3.0E+02 1/ • GP pCi/l 
Cobalt-SO <2.SE-01 UIII <: 3.5100 GP pCi/L 
Curium-242 <3.SE-02 UIII <: 0.2550 GP pCi/L 
Curium-243/244 <8.0E-02 UIII <: 0.1980 GP pCi/L 
Curium-245/246 <O.OE+OO UW < 0.0951 GP pCi/L 
Gross alpha 4.9E+OO 1/ GP <3.9E+OO UI/ <2.6E+OO GE pCi/L 
lodine-129 2.4E+OO 1/ GP pCj/l 
Nickel-63 <2.6E-01 UI < 3.5100 pCi/l 
Nonvolatile beta 1.1E+02 1/ • GP 1.BE+01 1/ GE pCi/l 
Plutonium-238 <-7.2E-03 UIII < 0.2910 GP pCi/L 
Plutonium-239/240 <-B.SE-03 UIII < 0.1900 GP pCi/l 
Radium-226 4.2E+OO 1/ GP pCi/L 
Radium-228 <-2.2E-D1 UIII < 1.2100 GP pCifL 
Strontium-SO <4.2E-01 UIJ/U GP pCifL 
Technetiurn-99 1.8E+02 1/ • GP pCVL 
Thorium-228 <O.OE+OO UIJ/C/ GP pCi/L 
Thorium-230 7.9E-01 J/CI NDD GP pCVL 
Thorium-232 <O.OE+OO UIJ/CI GP pCVL 
Sum of alphas 7.9E-01 pCUL 
Sum of betas 4.8E+02 • pCVL 
Total radium 4.2E+00 pCf/L 
Tritium 4.SE+03 /I • GP 4.7E+03 /I • GE pCilmL 
Uranium-233/234 <1.1E-01 Ull1 < 0.1800 GP pCilL 
Uranium-235 <2.0E-02 UlII < 0.1370 GP pCVL 
Uranium-238 <7.2E-03 Ull1 < 0.1800 GP pCilL 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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• 

WEll HSB 71 

SRS Coord. 

N7287S.9 
ESS279.2 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LaVLongitude 

33.277148 oN 
81.662799 oW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANAL Y11CAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, lotal recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury. total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 190 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/08/98 

~ 

223.0 
4.6 
27 
19.4 
2 
5 
3.6 

Screen Zone Elevation 

234.8-204.8 ft msl 

223.7 (09/17/98) 

UII < 0.20 

NI 

Top of Casing 

241.4 ft msl 

10/05/98 

4Q98 

222.6 
5.1 
29 
20.0 
3 
3 
2.4 

225.9 (12122198) 

GE <0.20 Ull 

GE 320 II 

4" PVC S 

<0.2 

WSRC· TR·99..(}0013 
Unclassified 

Screen Zone 

Water Table (1182) 

ftmsl 
pH 
IJS/em 
·C 
mglL 
NTU 
well vol 

ftmsl 

GE 1J9/l 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 71 (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Firt ST!i OF Lab 4Q98 ~ Fill. ST !:! OF ~ Unit 

Americium·241 
Carbon-14 
Cobalt-BO 
Curium·242 
Curium-243/244 
Curiurn-245/246 
Gross alpha <5.0E·01 UII/ <: 0.525 GP <-S.3E-02 UII <5.8E-01 GE pCi/l 
lodine-129 
Nickel-63 
Nonvolatile beta 1.4E+OO II GP <-S.3E-01 UII <S.8E-01 GE pC,L 
Plutonium-238 
Plutonium-239/24D 
Radium-226 
Radiurn-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.4E+01 II • GP 3.7E+01 II • GE pCilmL 
Uranium-2331234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WELL HSB 71C 

SRS Coord, latllongitude Screen Zone Elevation 

N72866.6 33.277131 oN 181.9-171.9 ft msl 
E55281.5 81.662775 oW 

SAMPLE DATE 07/13/98 

FIELD OATA 

Constituents 3098 

Water elevation 222.3 
pH 5.5 
Sp. conductance 220 
Water temperature 21.5 
Alkalinity as CaC03 10 
Turbidity 4 
Volumes purged 0.030 
Sampling code XN 
Synchronous water level 222.2 (09117/98) 

ANAL YTlCAL DATA 

Inorgan;c Constituents 

Constituents 3Q98 Mod Filt. ST!:! 

Antimony, total recoverable 
Arsenic. total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
MefCUf'j, total recoverable 0.33 I{ 

Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate.nitrite as nitrogen 24,000 NI • 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 M9!1 Filt. §I!i 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

To!;! of Casing Casing 

241.Bftmsl 4"PVC 

11105198 

4Q98 

221.1 
5.7 
200 
19.1 
16 
2 
0.90 
XN 
219.6 (12122198) 

OF Lab ~ Mod Filt. 

GE 0.10 JnI NOD 

25 GE 21,000 /I 

OF Lab ~ M9!1 Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (1181) 

Unit 

ftmsl 
pH 
!-IS/em 
·C 
mgIL 
NTU 
well vol 

ftmsl 

§]: !! OF lab Unit 

GE ~g/L 

• 10 GE ~g!l 

§I !! OF ~ .!:ml! 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 71C (cont.) e 
Radioactive Constituents 

Constituents ~ Mod E!!t ST!:! OF Lab 4Q98 Mod Filt. ST !:! OF Lab Ylill 
Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curiurn-243/244 
Curium-245/246 
Gross alpha 4.8E+OO II GP <4.2E+OO Uti <2.2E+OO GE pC"L 
lodine-129 
Nickel-63 
Nonvolatile beta 2.3E+01 II GP 2.7E+Q1 /I GE pCIIL 
Plutonium-23B 
Plutonium.239l240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.SE+03 /I • GP 
Uranium-2331234 

2.4E+03 /I • GE pCi/mL 

Uranium-23S 
Uranium-23B 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WELL HSB 83A 

SRS Coord. 

N71648.6 
E58606.1 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. concluctance 

latllongitude 

33.279861 oN 
81.651655 "W 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Banum, total recoverable 
Cadmium, totar recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury. total recoverable <0.20 
Nickel. total recoverable 
Nitrate as nitrogen 
Nitrate.nitrite as nitrogen 20 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/01198 

3Q98 

174.3 
6.6 
160 
20.4 
53 
1 
2.8 

Screen Zone Elevation 

76.0-65.2 ft msl 

174.2 (09/17/98) 

U/I < 0.20 

J/El NDD 

Top of Casing 

237.3 ft msl 

10106198 

174.0 
7.1 
170 
19.8 
84 
1 
2.2 

173.7 (12122/98) 

GE <0.20 JUlUC 

GE <20 UNI 

Casing Pump 

4"PVC S 

<2.0 

<50 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

M. Congaree (IIA) 

ftmsl 
pH 
~SJcm 
'C 
mg/l 
NTU 
well vol 

ftmsl 

GE 1J9/L 

GE IJg/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendjx A) 

H-AreaHWMF C-39 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB 83A (cont) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!:i OF Lab ~ Mod Filt. ST !! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243/244 
Curium-24S/246 
Gross alpha 1.0E+OO /I GP 
lodine--129 

<4.8E-01 UI/ <8.CE-D1 GE pCi/L 

Nickel-53 
Nonvolatile beta 1.SE+OO /I GP <9.6E-01 Uti <1.2E+OQ GE pCi/L 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <2.4E-02 UIII <5.8E-01 GP <-1.4E-01 Uti <6.SE-01 GE pCilmL 
Uranium-233/234 
Uranium-235 
Uranium..238 

Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB83B 

SRS Coord. Latllongitude Screen Zone Elevation 

N71639,6 33.279823 ON 132.1-121.2 ft msl 
E58594.9 81.651667 oW 

SAMPLE DATE 07/01198 

FIELOOATA 

Constituents 3098 

Water elevation 224.8 
pH 6.0 
Sp. conductance 100 
Water temperature 20.5 
Alkalinity as CaGOa 12 
TUrbidity 1 
VOlumes purged 3.0 
Sampling code 
Synchronous water level 223.9 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Ei!L ST!i 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
CObalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 U/I < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 20 JIEJ NOD 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. §It! 

Benzene 
BiS(2-ethylhexyl) phthalate 
Diehloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• :: exceeded holding time 

TOI2 of Casing Casing 

237 n msl 4" PVC 

10/06/98 

4098 

223.6 
6.8 
100 
19.8 
40 
1 
2.0 

222.3 (12122198) 

OF ~ 4Q98 Mod Filt. 

GE <0.20 JU/UC 

GE <40 UNI <50 

OF Lab 4Q98 Mod ill 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

McBean (liB,) 

Unit 

ftmsl 
pH 
~S/cm 
·C 
mglL 
NTU 
well vol 

ftmsl 

ST !! OF ~ Unit 

GE ~glL 

GE ~glL 

ST !! DF Lab Unit 

.:: exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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W5RC· TR·99·00013 
Unclassified 

WELL HSB 83B (cont.) e 
RadioactiVe Constituents 

Constituents 3Q98 ~ E!!L ST !! ill: Lab 4Q98 ~ Filt. ST l:l OF Lab ~ 
Americium·241 
Carbon-14 
Cobalt-60 
Curium-242 
Curiurn-243f244 
Curiuffi-245/246 
Gross alpha <2.3E-01 UIII <: 0.6890 GP <2.6E-01 UII <6.4E-01 GE pCill 
lodine-129 
Nickel-53 
Nonvolatile bela <7.1E-01 urll <: 1.1700 GP <1.1 E-01 U/I <1.3E+OO GE pC,L 
Plutonium-238 
Plutonium-239124Q 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thoriurn-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 8_5E-01 /I GP 
Uranium-233/234 

<1.1E+OO UII <6.4E-01 GE pCi/ml 

Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB 83e 

SRS Coord. LatfLongitude Screen Zone Elevation 

N71636.9 33.279849 oN 171.2-160.2 ft msl 
E58614.8 61.651609 OW 

SAMPLE DATE 07/01/98 

FiElD DATA 

Constituents 3098 

Water elevation 227.0 
pH 4.8 
Sp. conductance 22 
Water temperature 21.2 
Alkalinity as CaC03 2 
Turbidity 1 
Volumes purged 3.7 
Sampling code 
Synchronous water level 225.9 (09117/98) 

ANALYTICAL DATA 

Inorgan;c Constituents 

Constituents 3098 Mod B!l. STt! 

Antimony, total recoverable 
Arsenic. total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 50 J/EI NOO 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

organic Constituents 

Constituents 3098 Mod B!!:. ST.!:! 

Benzene 
Bis{2-ethylhexyl) phthalate 
Dichlorornethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

237.1 ft msl 4"PVC 

10/06/98 

4Q98 

225.6 
5.1 
23 
20.3 
2 
0 
2.2 

224.2 (12122/98) 

OF Lab 4098 Mod fl!1 

GE <0.20 JU/UC <0.20 

GE 60 II 

QE Lab 4098 Mod Filt. 

Pump 

S 

WSRC· TR·99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

Unit 

ftmsl 
pH 
IJSlcm 
'C 
mg/L 
NTU 
wellvoJ 

ftmsl 

ST t! OF Lab Unit 

GE ~g1L 

GE ~g1L 

ST t! QE Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C-43 Third and Fourth Quarter 1998 



WSRC· TR·99'()OO13 
Unclassified 

WELL HSB 83e (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Fill. STt:! DF Lab 4098 Mod Fi!t. ST !! QE Lab Unit 

Americium·241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-2431244 
Curium-245/246 
Gross alpha 4.BE-Ol II GP <4.0E-01 UII <B.SE-Q1 GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta <B.SE-C1 UIII < 1.0700 GP 
Plutonium-238 

<4.8E-01 UII <1.3E+OO GE pCi/L 

Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-gO 
Tecnnetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium <2.SE-01 UIII <5.9E_01 GP <7.0E-02 WI <6.4E-01 GE pCilml 
Uranium-233/234 
Uranium-235 
Uranium-23S 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF CM Third and Fourth Quarter 1998 



e WEll HSB 830 
SRS Coord. laULongitude Screen Zone Elevation 

N71628,1 33.279809 oN 228.7-198.7 ft msl 
E58601.7 81.651627 "W 

SAMPLE DATE 07/02198 

FIELD DATA 

Constituents ~ 

Water elevation 225.4 
pH 5.0 
Sp. conductance 70 
Water temperature 20.4 
Alkalinity as CaC03 2 
Turbidity 1 
Volumes purged 4.6 
Sampling code 
Synchronous water level 225.2 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 M!l!! Filt. ST!:! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.45 UJ/IVI1 < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,500 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

TOE of Casing Casing 

237 ft msl 4"PVC 

10/06198 

4Q98 

224.8 
4.9 
58 
21.9 
0 
1 
2.0 

223.7 (12122/98) 

OF lab 4Q98 Mod Filt. 

GE 0.93 J/UC NOD 

2 GE 4,200 /I 

OF lab 4Q98 Mod .El!!:. 

Pump 

S 

WSRC· TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ft msl 
pH 
IJS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !:! OF beE Unit 

GE ~g/L 

3 GE "gil 

ST !:! OF ~ Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H·AreaHWMF C-45 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB 830 (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Flit. STti OF Lab ~ Mod Filt. ST !! OF Lab Unit 

Arnericium-241 
Carbon·14 
Cobalt·SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.7E+OO 1/ GP 
Jodine-129 

<9.4E-01 Uil < GE pC,L 

Nickel-63 
Nonvolatile beta 4.3E+01 1/ GP 2.2E+01 1/ GE pCifL 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.7E+02 1/ • GP 1.9E+02 II • GE pCilmL 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-46 Third and Fourth Quarter 1998 



WELL HSB 84A 

SRS Coord. LatfLongitude Screen Zone Elevation 

N71S86.2 33.276057 oN 75.9-64.7 ft mst 
ES6359.1 81.657450 OW 

SAMPLE DATE 07/01198 

FIELD DATA 

Constituents W! 
Water elevation 173.0 
pH 5.9 
Sp. conductance 120 
Water temperature 20.8 
Alkalinity as CaC03 28 
Turbidity 0 
Volumes purged 2.2 
Sampling code 
Synchronous water level 172.9 (09117/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. STtl 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 50 JIEI NDD 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic ConsUtuents 

Constituents W!! Mod Filt. ST.!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Tog; of Casing Casing 

22B.7 ft msl 4"PVC 

10/27/98 

4Q98 

172.6 
6.5 
100 
19.8 
38 
1 
2.' 

172.2 (12/22198) 

QE Lab 4Q98 Mod Filt. 

GE 0.062 Jill NDD 

GE 100 II 

DF lab 4Q9B M2!1 Filt. 

Pump 

V 

WSRC. TR.99·00013 
Unclassified 

Screen Zone 

L Congaree (IIA) 

Unit 

ftms! 
pH 
~S/cm 
'C 
mglL 
NTU 
well vol 

ftmsl 

ST t! OF Lab Unit 

GE ~glL 

GE J..I9/L 

ST t! DF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C-47 Third and Fourth Quarter 1998 



WELL HSB 84A (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243f244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium·238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-2331234 
Uranium.235 
Uranium-23S 

Notes: 
• = exceeded holding time 

B.6E-01 

1.7E+01 

4.SE+OO 

/I GP 2.2E+QO 

/I GP 2.6E+01 

/I GP 4.0E+OO 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-48 

JIll NOD 

/I 

/I 

WSRC-TR-99-00013 
Unclassified 

TM pCi/l 

TM pCi/L 

1M pCi/mL 

Third and Fourth Quarter 1998 

• 



WELL HSB 84B 

SRS Coord. lat/longitude Screen Zone Elevation 

N71603.3 33.276084 oN 132.9-121.8 ft msl 
E56352.4 81.657501 oW 

SAMPLE DATE 07/01/98 

FielD DATA 

Constituents 3098 

Water elevation 211.1 
pH 7.0 
Sp. conductance 170 
Water temperature 21,6 
Alkalinity as CaC03 51 
Turbidity 1 
Volumes purged 2.2 
Sampling code 
Synchronous water level 210.7 (09/1719B) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. §.!!:i 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium. total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, totar recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 600 II 
Selenium. total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic CO(Istituents 

Constituents 3098 Mod Flit. ST!:! 

Benzene 
Bis(2-e\hylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOI2 of Casing Casing 

228.9 ft msl 4"PVC 

10/06198 

4Q98 

210.7 
8.5 
150 
20.1 
73 
1 
0.034 
XN 
209.7 (12122J98) 

DF .!:!Q ~ Mod Bll 

GE <0.20 JUfUC 

GE 1,200 II 

DF Lab ~ Mod Filt. 

Pump 

S 

WSRC- TR-99-00013 
Unclassified 

Screen Zone 

McBean (IIB1) 

Unit 

ftmsf 
pH 
1J5/cm 
·C 
mg/L 
NTU 
well vol 

1\msl 

§! !:! OF lab 1!!li! 

GE ~g/l 

GE ~g/L 

ST !:! DF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-49 Third and Fourth Quarter 1998 



WSRC· TR-99-00013 
Unclassified 

WELL HSB 84B (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST!:! OF Lab 4Q98 Mod .E& ST !:! OF lab Unit 

Americium-241 
Cartxm·14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha <3.3E-01 UIII <: 0.7290 
lodine-129 

GP <6.6E-01 UI/ GE pCi/l 

Nickel-63 
Nonvolatile beta 3.8E+OO /I GP 
Plutonium.238 

5.2E+OO /I GE pCi/l 

Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-gO 
Tectmetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.1E+01 /I • GP 3,9E+01 /I • GE pCilmL 
Uraniurn-233/234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H·AreaHWMF C-50 Third and Fourth Quarter 1998 



WELL HSB84C 

SRS Coord. lat/Longitude Screen Zone Elevation 

N71597.1 33.276083 oN 181.8-170.9 ft msl 
ES6360.1 81.657469 OW 

SAMPLEOATE 07(01/98 

FiElD DATA 

Constituents 3Q98 

Water elevation 214.1 
pH 7.3 
Sp. conductance 110 
Water temperature 22.4 
Alkalinity as CaC03 15 
Turbidity 3 
Volumes purged 0.035 
Sampling code XN 
Synchronous water level 213.3 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Filt. 5T.!::!. 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,300 II 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST1:i 

Benzene 
Bis{2..ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes' . 
• = exceeded holding time 

TOQ of Casing Casing 

229.1 ft ms[ 4" PVC 

10fOS/SS 

4Q98 

213.3 
6.6 
78 
20.9 
22 
2 
0.072 
XN 
212.3 (12122198) 

OF ~ ~ Mod E!!.t 

GE <0.20 JU/UC <0.20 

2 GE 3,300 II 

OF b!Q 4098 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (liB,) 

Unit 

ftmsl 
pH 
~S/cm 
·C 
mgll 
NTU 
well vol 

f1msl 

ST !! QE~ Unit 

GE j.Jg/L 

3 GE "gil 

ST !! DF ~ Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-S1 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB 84C (cant.) e 
Radioactjve Constituents 

Constituents 3098 Mod Filt. ST!:! DF Lab ~ Mod Filt. ST !:! OF Lab Unit 

Americiurn-241 
Carbon·14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha <S.1E-01 UJII <: 0.6280 GP <S.OE-D1 UI/ <4.6E-01 GE pCilL 
lodine-129 
Nickel-63 
Nonvolatile beta 9.0E+DO /I GP 4.0E+OO /I GE pCuL 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 4.2E+02 /I • GP 4.0E+02 /I • GE pCi/mL 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-52 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

e WEll HSB 840 

SR$ Coord. LatlLongitude Screen Zone Elevation TOI2 of Casing Casing Pump Screen Zone 

N71583.9 33.276037 oN 219.5-199.5 ft mst 228.8 ft mst 4"PVC V Water Table (IIB2) 
E56349.9 81.657470 oW 

SAMPLE DATE 07/08/98 10/13/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 218.4 217.6 ftmsl 
pH 4.2 4.' pH 
Sp. conductance 50 45 ~S/crn 
Water temperature 19.4 19.8 'C 
Alkalinity as CaC03 0 0 mgfl 
Turbidity , 0 NTU 
Volumes purged 4.8 3.4 well vol 
Sampling code 
Synchronous water level 217.9 (09/17/98) 217.2 (12122/98) ft mst 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. 5T!::! OF Lab 4096 Mod Filt. ST !! OF Lab Y!l!! 
Antimony, total recoverable <0.20 Uti < 0.20 GE ~g/L 
Arsenic, total recoverable <3.0 Uti < 3.0 GE "gil Barium, total recoverable 7.3 II GE ~g/L 
Cadmium, total recoverable <1.0 UII < 1.0 GE J,Jg/L 
Chromium, total recoverable 0,65 J/E/ NOD GE jJg/l 
Cobalt, total recoverable '.0 II GE jJg/l 
Copper, total recoverable <3.9 UN! < 0.20 GE Ilg/L 
Cyanide <'0 UII <'0 GE "giL 
Lead, total recoverable <0.092 UNI < 2.0 GE jJg/l 
Mercury, total recoverable <0.20 UII < 0.20 GE 0.13 Jill NOD GE 1J9f l 
Nickel, total recoverable <3.4 UNI < 0.20 GE Ilgfl 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2,800 N! GE 2,000 II GE Ilg/l 
Selenium, total recoverable <S.O UI/ < 5.0 GE jJg/l 
Silver, total recoverable <1.0 UII < 1.0 GE jJg/l 
TIn, total recoverable <0.13 UNI < 2.0 GE Ilg/l 
Vanadium, total recoverable <2.0 UII < 2.0 GE jJg/l 
Zinc, total recoverable <'0 UN! < 5.0 GE ]Jg/L 

OrganiC Constituents 

Constituents 3098 Mod Filt. ST.!:! OF lab 4Q98 MQQ. Filt. ST !! OF Lab !l!!!! 
Benzene <1.0 UJ/O/1 < 1.0 GE "giL 
Bis(2-ethylhexyl) phthalate <9.9 UII < 9.9 GE ]Jg/l 
Dichloromethane <2.4 UJ/OV/1 < 1.0 GE "giL 
Tetrachloroethylene 0.76 J/EOI1 NOD GE "giL 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE "giL 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE "giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-53 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB 840 (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Fill. ST!:! DF Lab 4Q98 Mod Filt. 5T !! DF Lab Unit 

Americium-241 <S.BE-02 UII/ < 0.1180 GP pCi/L 
Beta dose 16.46 • pCill 
Carbon-14 <-4.7E-01 UIII < 8.9500 GP pCi/L 
Cobalt-50 6.9E+OO /I GP pC,L 
Curium-242 <3.0E-02 UII/ < 0.1240 GP pCifL 
Curium-2431244 <-9.1E-03 UJ/I < 0.1180 GP pC,L 
Curium-245/246 <O.OE+OO UJII < 0.0570 GP pC,L 
Gross alpha S.4E+OO /I GP <2.4E+OO Ull <7.4E-Ol GE pCill 
lodine-129 <B.3E-01 UJIf < 1.3100 GP pCill 
Nickel-S3 6.9E+OO II pCilL 
Nonvolatile beta 3.0E+02 /I • GP 2.SE+02 /I • GE pCi/L 
Plutonium-23B <-9.SE-02 UIII < 0.1910 GP pCi/L 
Plutonium-239/240 <-S.2E-03 UIII < 0.0989 GP pCi/L 
Radium-226 1.BE+OO II GP pC,L 
Radiurn-228 4.0E+OO J/Jl2 NDD GP pCi/l 
Strontium-gO 1.3E+02 II • GP pCi/L 
Technetium-99 <1.4E+01 UII/ < 20.4000 GP pCilL 
Thorium-228 <2.8E-01 UIII < 0.9530 GP pCi/L 
Thorium-230 <7.2E-02 UJI/ < 0.5010 GP pCilL 
Thorium-232 <O.OE+OO UIII < 0.2850 GP pC,L 
Sum of alphas 1.1E+OO pCilL 
Sum of betas 1.5E+02 • pCilL 
Total radium S.SE+OO pCilL 
Tritium 1.2E+02 /I • GP 9.0E+01 II • GE pCilmL 
Uranium-233/234 S.SE-01 Nt GP pC,L 
Uranium-235 <1.1E-01 UIII < 0.1180 GP pC,L 
Uranium-238 4.1E-01 II GP pCilL 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-54 Third and Fourth Quarter 1998 



WEll HSB 85A 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N73791.9 33.285152 oN 71.1-61.1 ftms! 
E58943.4 81.654930 "VII 

SAMPLE DATE 07/08/98 

FJELD DATA 

Constituents 3098 

Water elevation 169.5 
pH 7.1 
Sp. conductance 160 
Water temperature 20.9 
Alkalinity as CaC03 64 
Turbidity 0 
Volumes purged 2.9 
Sampling code 
Synchronous water level 169.5 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST.t:! OF 

Antimony, total recoverable <1.0 UII < 1.0 5 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable <1.0 UII < 1.0 
Chromium. total recoverable 
Cobalt, total recoverable 0.64 JIEJ NOD 5 
Copper, total recoverable 5.8 NI 5 
Cyanide 
lead, total recoverable 4.0 JI8I1 NOD 5 
Mercury, total recoverable <0.20 UII < 0.20 1 
Nickel, total recoverable <2.1 UN! <: 1.0 5 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 22 II 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 7.7 J/EVI NOD 5 
Vanadium, total recoverable 13 NI • 5 
Zinc, total recoverable 12 J/EVI NOD 5 

Organic Constituents 

Constituents 3098 Mod Fill. ST~ OF 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

TOQ of Casing 

294.4 ft msl 

11/12/98 

4Q98 

169.3 
6.9 
180 
19.5 
78 
1 
2.8 

169.2 (12122198) 

!:!!! ~ Mod 

GE <27 U/I 
<40 UII 
29 II 

GE <1.0 UII 
<7.0 UII 

GE 
GE 3.3 JIll 

GE 0.81 J/II 
GE 1.2 II 
GE <26 UII 

WA <20 UN! 
<66 UII 
<5.0 UII 

GE <70 Uli 
GE 
GE <53 Uli 

~ 4098 Mod 

<5.0 UII 

<5.0 U/I 
<5.0 U/I 
<5.0 UII 
<5.0 Ull 

Casing Pump 

4" PVC S 

Filt. 

<27 
<40 

<1.0 
<7.0 

NOD 

NOD 

<26 

<50 
<66 
<5.0 
<70 

<53 

flit 
<5.0 

<5.0 
<5.0 
<5.0 
<5.0 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

U. Congaree (IrA) 

Unit 

ftmsl 
pH 
~S/cm 
·C 
rrglL 
NTU 
well vol 

ftmsl 

ST !:! OF Lab Unit 

WA ~glL 
WA ~g/L 
WA ~g/L 
GE 1J9/L 
WA ~glL 

~glL 
WA ~g/l 

GE 1J9/l 
GE IJg/l 
WA 1J9/l 

GE ~g/l 
WA ~g/l 
WA 1J9/l 
WA ~glL 

~glL 
WA ~glL 

ST !:! OF Lab Unit 

WA ~glL 

WA ~glL 
WA ~g/l 

WA ~glL 
WA ~glL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-55 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB 85A (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod .E!!L ST!::! DF Lab 4098 MQg Filt. H !:! DF Lab Unit 

Americium-241 
Carbon-14 <S.OE+01 UII <1.8E+02 1M pCi/L 
Cobalt-BO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.9E+OO II 1M 1.3E+OO JIll NDD 1M pCi/L 
lodine-129 
NickeJ-63 
Nonvolatile beta 2.SE+OO II 1M <1.2E+OO UII <1.1E+OO GE pCi/L 
Plutonium-23S 
Plutonium-2391240 
Radium. total atpha-emitting <1.5E-01 UII <8.BE-C1 1M pCi/L 
Radium-226 
Radium-228 
Strontiurn--90 1.9E+OO JIll NDD 1M pCUL 
Technetium..99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 1.9E+OO pCi/L 
Tritium <·1.2E-01 UIII < 1.3E+OO 1M <3.4E-02 Ull <6.4E-01 GE pCi/ml 
Uranium·233/234 
Uranium-235 
Uranium-23S 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-56 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

e WELL HSB85B 

SRS Coord. latlLongitude Screen Zone Elevation Top of Casing Casing Pump Screen Zone 

N73789,3 33.285162 oN 143.2-133.2 ft msl 294.5 ft msl 4" PVC S McBean (1181) 
E58953,3 81.654898 oW 

SAMPLE DATE 07/06/98 10130/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 236.1 234.5 ftmsl 
pH 10.5 10.5 pH 
Sp. conductance 270 470 IJSfcm 
Water temperature 21.7 22.3 ·C 
Alkalinity as CaC03 52 52 mg/L 
Turbidity 1 2 NTU 
Volumes purged 0.030 0.015 welt vol 
Sampling code XN XN 
Synchronous water level 235.2 (09117/98) 233.7 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod f.i!t ST!:! OF Lab ~ Mod Filt. ST !:! OF Lab Unit 

Antimony, total recoverable <27 Uil <27 WA "giL 
Arsenic, total recoverable <40 UII < 40 WA "giL 
Barium, total recoverable 26 II WA "giL 
Cadmium, total recoverable <4.7 UII <4.7 WA "giL 
Chromium, total recoverable 3.4 JAI NO~ WA "giL 
Cobalt, total recoverable 
Copper, total recoverable <15 UII <15 WA JJ9/L e Cyanide 
Lead, total recoverable <47 UII <47 WA "giL 
Mercury, total recoverable <0.20 UJIIII < 0.20 GE <0.20 UII <0.2 GE "gIL 
Nickel, total recoverable <26 UII <26 WA 1J9/L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 700 NI GE 1,100 II GE JJg/L 
Selenium, total recoverable <66 UII <66 WA ~glL 
Silver, total recoverable <5.0 UII <5.0 WA JJ9/L 
Tin, total recoverable <70 UII <70 WA IJg/L 
Vanadium, total recoverable 
Zinc, total recoverable <53 UII <53 WA JJ9/L 

Organic Constituents 

Constituents 3098 M£Q Filt. ST!:! QE Lab 4098 Mod Filt. ST !:! DF Lab Unit 

Benzene <5.0 Uti 
Bis(2-ethylhexyl) phthalate 

<5.0 WA IJglL 

Oichloromethane <2.8 UNI <5.0 WA "giL 
Tetrachloroethylene <5.0 UII <5.0 WA IJglL 
Trichloroethylene <5.0 UII <5.0 WA "giL 
Trichlorofluoromethane <5.0 UII <5.0 WA "giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC·TR·99-00013 
Unclassified 

WELL HSB 85B (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt. STt! OF b!2 4Q98 Mod Filt. §I t! OF Lab Unit 

Americium-241 
Carbon-14 <8.7E+01 UII <1.7E+02 TM pCi/L 
Cobalt-60 
Curium-242 
Curium-243f244 
Curium-2451246 
Gross alpha <-1.1E-02 UIII < 0.8580 GP <2.QE-01 Uti <1.2E+OO TM pCi/l 
lodine-129 
Nickel-S3 
Nonvolatile beta <7AE-01 UIII < 1.1900 
Plutonium-238 

GP 3.2E+OO II GE pCi/L 

Plutonium-239/240 
Radium, total alpha-emitting <-1.sE-01 UII 
Radium-226 

<1.SE+OO TM pCilL 

Radium-228 
Strontium-90 <2.4E-01 Uti 
Technetiurn-99 

<1.5E+OO TM pCuL 

Thorium-228 
Thoriurn-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 3.0E+OO II GP 9.3E+OO II TM pCi/ml 
Uranium-2331234 
Uranium-23S 
Uranium-23B 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WELL HSB sse 
SRS Coord. laVLongitude Screen Zone Elevation 

N73B02.3 33.285182 ~N 224.2-214.2 ft msl 
E58947.4 81.654939 'W 

SAMPLE DATE 07/06198 

FIELD DATA 

Constituents 3098 

Water elevation 243.2 
pH 4.2 
Sp. conductance 41 
Water temperature 22.2 
Alkalinity as CaCOS 0 
Turbidity , 
Volumes purged 3.5 
Sampling code 
Synchronous water level 242.4 (09/17/98) 

ANALYTICAL DATA 

Inorgan;c Constituents 

Constituents 3098 Mod Filt. STti DF 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 UJI1J1 < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2,600 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST!:! DF 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

To~ of Casing 

294.1 ft msl 

11112198 

~ 

241.2 
4.7 
35 
20.4 
0 
1 
4.1 

24D.6 (12122198) 

Lab ~ M2!1 
<27 U/I 
<40 U/I 
12 II 
0.56 Jill 
<7.0 UII 

80 II 

<47 Ull 
GE 0.31 /I 

<2. UII 

GE 2,600 II 
<66 UII 
<5.0 UII 
<70 UII 

<53 UII 

Lab 4098 M2!1 
<5.0 UII 

<5.0 UII 
<5.0 U/I 
<5.0 UII 
<5.0 UII 

Casing Pump 

4"PVC S 

Fitt. 

<27 
<40 

NOD 
<7.0 

<47 

<2. 

<66 
<5.0 
<70 

<53 

.E!!t. 
<5.0 

<5.0 
<5.0 
<5.0 
<5.0 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

Y.!!!! 
ftmsl 
pH 
!-IS/em 
'C 
mglL 
N,U 
weUvol 

ftmsl 

S, !:! DF Lab Unit 

WA ~g1L 
WA ~g1L 
WA 1J9/L 
WI< \JgfL 
WA 1J9/L 

WA ~glL 

WA ~g1L 
GE ~g1L 
WA 1J9/l 

GE 1J9/l 
WA IJg/l 
WA ~g1L 
WA ~g1L 

WI< ~g1L 

s, !:! DF Lab Unit 

WA 1J9/l 

WA ~g1L 
WA IJg/l 
WA IJg/l 
WA 1J9/l 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB sse (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Fjlt. ST !! DF Lab ~ Mod fill:. §I ti DF Lab Unit 

Americium-241 
Carbon-14 <-7.2E+DO UI/ <1.8E+02 1M pei/l 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 3.4E+OD /I GP 3.SE+oo /I 1M pei/l 
lodine-129 
Nickel-53 
Nonvolatile beta 2.0E+OO /I GP 3.4E+oo JIll NOD 1M pC'L 
Plutonium-238 
Plutonium-239/240 
Radium, total alpha-emining 2.5E+OO /I 1M pC'L 
Radium-226 
Radium-228 
Strontium·gO <-7.SE-01 UI/ <1.5E+OO 1M pei/l 
Technetium-99 
Thorium-228 
Thorium-230 
Thorlum-232 
Sum of alphas 
Sum of betas 
Tritium 1.0E+01 /I GP 1.3E+01 /I 1M pCi/mL 
Uranium-233/234 
Uraniurn-235 
Uranium-238 

• Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-60 Third and Fourth Quarter 1998 



WELL HSB 86A 

SRS Coord. latlLongitude Screen Zone Elevation 

N72520.2 33.277514 oN 73.9-63.1 ft msl 
E55985.9 81.660247 ~ 

SAMPLE DATE 07/01/98 

FIELD DATA 

Constituents 3098 

Water elevation 169.7 
pH 8.0 
Sp. conductance 120 
Water temperature 20.8 
Alkalinity as CaC03 46 
Turbidity 1 
Volumes purged 2.2 
Sampling code 
Synchronous water level 169.6 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt ST!i 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
CObalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 Ull < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 10 J/E/ NOD 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST±! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing 

262.4 ft msl 

10/06198 

4098 

169.4 
6.5 
110 
20.6 
51 
0 
2.1 

169.4 (12121/98) 

Q.E Lab 4Q98 Mod 

GE <0.20 JU/UC 

GE <10 UNI 

OF Lab 4098 ME!! 

Casing Pump 

4"PVC 5 

E!!1 

<50 

Filt. 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

l. Congaree (IIA) 

Unit 

ftmsl 
pH 
j.lS/cm 
·C 
rng/l 
NTU 
well vol 

ftmsl 

5T !i OF Lab Unit 

GE ~g1L 

GE ~g1L 

5T !i OF ~ Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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--- ---------------... 

WSRC-TR-99-00013 
Unclassified 

WELL HSB 86A (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!:! OF lab 4098 ~ ill ST !! OF .b.e£ Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.2E+OO J/C! NO~ GP <S.7E-01 UII <B.9E-01 GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta 1.9E+OO II GP <1.SE+OO Uti <1.2E+OO GE pCul 
Plutonium-238 
Plutonium-239!240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 7.9E-01 /I GP <7.SE-01 UII <6.SE-01 GE pCi/mL 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB 86B 

SRS Coord. laVLongitude Screen Zone Elevation 

N72519.0 33.277497 oN 124.0·113.8 ft msl 
E55976.9 81.660269 "W 

SAMPLE DATE 07/01198 

FIELD DATA 

Constituents ~ 

Water elevation 221.8 
pH 7.6 
Sp. conductance 180 
Water temperature 21.9 
Alkalinity as CaCOS 41 
Turbidity 1 
Volumes purged 1.S 
Sampling code 
SynChronous water level 220.5 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST!! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel. total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 40 J/EJ NOD 
Selenium, total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc. total recoverable 

Organic Constituents 

Constituents ~ Mod Fill. §1!:i 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOr:! of Casing Casing 

261.9 ft msl 4"PVC 

10/06198 

4098 

221.0 
7.4 
210 
20.9 
106 
6 
2.0 

218.8 (1212l1S8) 

QE Lab 4Q98 Mru! El!t 

GE <0.20 JU/LIC 

GE <40 UNI <50 

OF Lab 4098 Mod Filt. 

Pump 

S 

WSRC. TR·99.00013 
Unclassified 

Screen Zone 

McBean (IIB1) 

Unit 

ftmsl 
pH 
j.JS/cm 
·C 
mglL 
NTU 
well vol 

ftmsl 

ST t! OF Lab Unit 

GE IJg/l 

GE 1J9/L 

ST t! OF lab .\J.!l!1 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 86B (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Fill. ST!! DF lab ~ Mod Fill. ST !! DF lab Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha <6.8E-01 UIII <: 0.9870 GP <S.3E-01 UII <9,6E-01 GE pCi/L 
todine-129 
Nickel-63 
Nonvolatile bela 1.7E+OO II GP <1.3E+OO Ull <1.2E+OO GE pCi/L 
Plutonium-23S 
Plutonium-239/240 
Radiurn-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <5.2E-01 UIII <S.9E-01 GP <1.9E-01 UII <6.SE-01 GE pCilmL 
Uranium-2331234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB sse 
SRS Coord. Latflongitude Screen Zone Elevation 

N72S29.7 33.277533 oN 199.4-189.4 n mst 
ES5984.6 81.660269 "VII 

SAMPLE DATE 07/13/98 

FIELD DATA 

Constituents 3098 

Water elevation 222.7 
pH 4.6 
Sp. conductance 320 
Water temperature 20.0 
Alkalinity as CaG03 0 
Turbidity 1 
Volumes purged 3A 
Sampling code 
Synchronous water level 221.9 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod B!t STt! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 1.7 II 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 39,000 NI • 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST!:i 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichloronuoromethane 

Notes: 
• = exceeded holding time 

To!?; of Casing Casing 

262.9 ft mst 4"PVC 

10/14/98 

4098 

221.3 
4.5 
300 
19.6 
0 
0 
2.9 
N 
220.5 (12121198) 

OF Lab 4Q9B Mod Filt. 

GE 1.1 /I 

25 GE 40,000 /I 

OF Lab 4098 Mod FiJt. 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

Unit 

ft mst 
pH 
!-IS/em 
·C 
m;JL 
NTU 
well vol 

ft mst 

ST t:! OF b!£ Unit 

GE ~gtL 

• 25 GE 1J9/L 

ST t:! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB S6C (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST1:i OF ~ 4098 Mod Flit. ST !! OF !&Il Unit 

Americium·241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-2431244 
Curiurn-2451246 
Gross alpha 2.7E+01 /I • GP 2.7E+01 /I • GE pCi/L 
IOdine-129 
Nickel-53 
Nonvolatile beta 4.7E+02 /I • GP 3.7E+02 /I • GE pCilL 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-90 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 8.4E+03 /I • GP 8.4E+03 /I • GE pCilmL 
Uranium-2331234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WELL HSB 860 

SRS Coord. 

N72S22.1 
E55996.5 

SAMPLE DATE 

FiElD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

Latllongitude 

33.2nS36 ON 
81.660223 W 

Water temperature 
Alkalinity as CaG03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 12,000 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/13/98 

4.2 
100 
19.5 
o 
2 

Screen Zone Elevation 

236.6-206.6 ft msl 

221.9 (09/17/98) 

J/EJ NDD 

NI • 5 

TOp of Casing 

263 ft msl 

10/14/98 

4Q98 

221.2 
4.4 
140 
20.6 
o 
1 
3.1 
N 
220.6 (12121/98) 

GE <0.20 UII 

GE 17,000 II 

Casing Pump 

4~ PVC V 

<0.20 

• 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

water Table (1182) 

ftmsl 
pH 
IJS/cm 
·c 
mgIL 
NTU 
weU vol 

ftmsl 

GE ~g1L 

10 GE IJg/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB 860 (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod .Ei!t ST!::! OF lab 4098 .MQQ Filt. ST t! QE lab Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 9.0E+QO /I GP 1.2E+01 II GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta 4.6E+02 /I • GP S.3E+02 /I • GE pCi/L 
Plutonium-238 
Plutonium-239J240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 9.9E+02 /I • GP 1.7E+03 /I • GE pCilmL 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB100C 

SRS Coord. LatILongitude Screen Zone Elevation To~ of Casing Casing Pump Screen Zone 

N72077.2 33.281136 ON 163.0-153.0 ft mst 260.2 ft rnsl 4"PVC S Barnwell (lIB1) 
E5880B.5 81.651960 W 

SAMPLE DATE 07/09198 10/07/98 

FIELD DATA 

Constituents 3Q98 4098 Unit 

Water elevation 229.1 227.9 ftmsl 
pH 4.7 5.3 pH 
Sp. condiJctance 33 30 !-IS/em 
Water temperature 21.5 21.0 'C 
Alkalinity as CaC03 4 7 mg/L 
Turbidity 0 1 NTU 
Volumes purged 3.1 2.1 well vol 
Sampling code 
Synchronous water level 229.1 (09/17/98) 226.4 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. STt! OF Lab 4Q98 M2!! Filt. ST !:J OF Lab Unit 

Antimony, total recoverable <2.0 UII < 2.0 10 GE ~gJL 
Arsenic, total recoverable <30 WI < 30.0000 10 GE ~gJL 
Barium, total recoverable 4.8 II 10 GE 1J9/L 
Cadmium, total recoverable <10 UII < 10 10 GE ~gJL 
Chromium, total recoverable <30 UII < 30.0000 10 GE ~gJL 
Cobalt, total recoverable <2.0 UII < 2.0 10 GE ~gJL 
Copper, total recoverable 2.1 II 10 GE Il9/L e Cyanide <10 UII <10 1 GE 1J9/L 
Lead, total recoverable 0.65 J/E/ NOO 10 GE ~gJL 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 UII <0.20 GE IJg/L 
Nickel, total recoverable 2.6 NI 10 GE ~glL 
Nitrate as nitrogen 
Nitrate--nitrite as nitrogen 140 NI 1 GE 140 II GE ~glL 
Selenium, total recoverable 19 J/E/ NOO 10 GE ~gJL 
Silver, total recoverable <10 UII <10 10 GE ~gJL 
Tin, total recoverable <20 Ull < 20.0000 10 GE 1J9/L 
Vanadium, total recoverable <20 UII < 20.0000 10 GE 1J9/L 
Zinc, total recoverable <50 WI <50 10 GE 1J9/L 

Organic Constituents 

Constituents 3098 Mod .Ell!. ST!! OF Lab 4Q98 Mod Filt. .§I !:J Q!'. Lab Unit 

Benzene <1.0 Ull < 1.0 GE 1J9/L 
Bis(2-ethythexyt) phthalate <10 UII "-< 10 GE 1J9/L 
Dichloromethane <1.0 UII < 1.0 GE 1J9/L 
Tetrachloroethylene <1.0 UII < 1.0 GE 1J9/L 
Trichloroethylene <1.0 UII < 1.0 GE 1J9/L 
Trichlorofluorometl1ane <1.0 UII < 1.0 GE ~gJL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB100C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!! OF Lab 4Q98 Mod .Ell!. 2! !! OF Lab .!:!!li! 
Americium·241 <-1.7E-02 UIII < 0.1410 GP pCi/l 
Carbon-14 <3.4E+OO UlI! <: 9.2300 GP pCi/l 
Cobalt-SO <-lAE-01 UlII <: 3.0400 GP pCilL 
Curium-242 <-3.SE-03 UIII < 0.1420 GP pCUL 
Curiurn-243/244 <2.9E-02 UIIJ <: 0.0870 GP pCilL 
Curium-245/246 <1.7E-02 UIII <: 0.0494 GP pCill 
Gross alpha <-2.9E-02 UIII <: 0.7260 GP <3.3E-01 UI! <B.DE-01 GE pCi/L 
/odine-129 <9.SE-01 UII! < 1.3600 GP pCi/l 
Nickel-S3 <-1.4E-01 UI <: 3.0400 pCi/l 
Nonvolatile beta <6.1 E-01 UIII < 1.2100 GP <9.7E-01 UI! <1.1E+OO GE pCi/L 
Plutonium-238 <1.7E-02 UlIl < 0.0500 GP pCi/L 
PJutonium-239/240 <1.7E-02 UIII < 0.0499 GP pCUL 
Radium-22S <3.SE-01 UIII < 0.6360 GP pCUL 
Radium-228 <1.3E-01 UIII <: 0.9360 GP pCi/L 
Strontium-90 <-S.BE-C1 UIJ/U GP pCUL 
Technetium-99 <-8.6E+OO UII! < 27.8000 GP pCilL 
Thorium-228 <1.3E-01 UIII < 0.5560 GP pCi/L 
Thorium-230 <5.6E-02 UII! < 0.0841 GP pCi/L 
Thorium-232 <-1.4E-02 UIII < 0.1740 GP pCi/L 
Sum of alphas 
Sum of betas 
Tritium 1.2E+OO II GP 1.SE+OO " GE pCi/ml 
Uraniurn-2331234 <2.6E-01 UNI < 0.0647 GP pCi/L 
Uranium-235 <2.2E-02 UIII < 0.0649 GP pCi/L 
Uranium-238 <3.8E-02 UIII < 0.1140 GP pCi/L 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitOring constituent standard (See Appendix A) 
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WSRC-TR-99-OO013 
Unclassified 

WELL HSB100D 

SRS Coord. LatlLongitude Screen Zone Elevation Tal:! of Casing Casing Pump Screen Zone 

N72073.a 33.281113 oN 236.9-216.9 ft msl 260.1 ft msl 4"PVC S Water Table (1182) 
E58796.9 81.651978 oW 

SAMPLE DATE 07/07/98 10/07/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 238.0 236.6 ft msl 
pH 4.8 5.1 pH 
Sp. conductance 78 68 !-IS/em 
Water temperature 21.1 20.6 ·C 
Alkalinity as CaCOa 6 4 mgll 
Turbidity 5 2 NTU 
Volumes purged 4.5 2.5 well vol 
Sampling code 
Synchronous water level 237.2 (09117/98) 234.4 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt §!1:i DF ill 4Q98 Mod B!h ST !! DF lab !l!!!! 
Antimony, total recoverable <0.20 UII < 0.20 GE I-Ig/l 
Arsenic, total recoverable <3.0 UII < 3.0 GE ~gll 
Barium, total recoverable 15 II GE 1J9/l 
Cadmium, total recoverable <1.0 UII < 1.0 GE 1J9/l 
Chromium, total recoverable <3.0 UII < 3.0 GE ~gll 
Cobalt, total recoverable 0.17 JIEJ NDD GE ~gll 
Copper, total recoverable 21 II GE ~gll 
Cyanide <10 UII <10 GE ~gll 
lead, total recoverable 3.1 NI GE 1J9/l 
Mercury, total recoverable <0.20 UII .:;: 0.20 GE <0.20 UII <0.20 GE 1J9/l 
Nickel, total recoverable 0.77 II GE ~gll 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,800 NI 3 GE 3,600 II 2 GE ~gll 
Selenium, total recoverable <5.0 UII < 5.0 1 GE ~gll 
Silver, total recoverable <1.0 UII < 1.0 1 GE ~gll 
Tin, total recoverable <2.0 U/I < 2.0 GE ~gll 
Vanadium, total recoverable <Z.O UII < 2.0 GE ~gll 
Zinc, total recoverable 48 II GE ~gll 

Organic Constituents 

Constituents 3098 ~ Firt. STl! DF lab 4098 Mod Firt. ST l! DF lab Unit 

Benzene <1.0 U/I < 1.0 GE ~gll 
Bis(z-ethylhexyl) phthalate <9.9 UII < 9.9 GE ~gll 
Dichloromethane <0.79 UN8! < 1.0 GE ~gll 
Tetrachloroethylene <1.0 UII < 1.0 GE P9/l 
Trichloroethylene <1.0 U/I < 1.0 GE ~gll 
TrichJorofluoromethane <1.0 UII < 1.0 GE ~gll 

Notes: 
• = exceeded holding time 
• -=- exceeded groundwater protection or monitc:ring consti1.uent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB100D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!! QE Lab 4Q98 Mod Filt. ST !! OF Lab Unit 

Americium-241 <1.6E-02 Ullf <: 0.1020 GP pC"L 
Beta dose B.19 • pC"L 
Carbon-14 <8.1E+OO UII! <: 8.8000 GP pC"L 
CobalHO <-9.DE-D1 UII! <: 5.1300 GP pCi/L 
Curium·242 <O.OE+OO UJI/ < 0.0519 GP pC"L 
Curium-243/244 <O.DE+OO UIII <: 0.0491 GP pCilL 
Curiurn-245/246 <O.OE+OO UII! <: 0.0490 GP pC"L 
Gross alpha 3.6E+OO /I GP <2.1E+OO Ull <B.9E-D1 GE pCilL 
lodine-129 <2.7E-01 UIII <: 0.8360 GP pCill 
Nickel-63 <-9.DE-D1 UI <: 5.1300 pC"L 
Nonvolatile beta 1.4E+02 /I • GP 1.2E+02 /I • GE pC"L 
Plutonium-238 <1.9E-02 UII! <: 0.2160 GP pCi/L 
Plutonium·2391240 <4.3E-03 UIII <: 0.1070 GP pC"L 
Radium-226 <7.BE-Q1 UN! <: 0.6410 GP pCi/L 
Radium-228 2.BE+OO /I GP pCi/L 
Strontium-90 6.1 E+G1 /I • GP pCifL 
Technetium-99 <9.0E+OQ UIII <: 20.7000 GP pC"L 
Thorium-228 <2.SE-01 UIII <: 0.6150 GP pC"L 
Tholium-230 <6.7E-02 UIII < 0.3630 GP pC"L 
Thorium-232 <4.0E-02 UIII < 0.2760 GP pC"L 
Sum of alphas 
Sum of betas 6.4E+01 • pCilL 
Total radium 2.8E+OO pC"L 
Tritium 8.2E+01 /I • GP 8.9E+01 /I • GE pCilmL 
Uranium-2331234 <1.8E-01 UN! < 0.1040 GP pCilL 
Uranium-235 <4.2E-02 UIII < 0.1040 GP pCilL 
Uranium-238 <1.3E-02 UIII < 0.0878 GP pC,L 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB101C 

SRS Coord. latlLongitude Screen Zone Elevation 

N72001,9 33.280640 oN 176.3·166.3 ft msl 
E58604.4 81.652346 "VII 

SAMPLE DATE 07107/98 

FiElD DATA 

Constituents 3098 

Water elevation 227.8 
pH 5.0 
Sp. conductance 41 
Water temperature 20.9 
Alkalinity as CaC03 6 
Turbidity 1 
Volumes purged 2.9 
Sampling code 
Synchronous water level 233.4 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. S1t! 

Antimony, total recoverable <0.085 UN! < 0.20 
Arsenic, total recoverable <3.0 UI! < 3.0 
Barium, total recoverable 12 I! 
Cadmium, total recoverable 0.16 J/EJ NOD 
Chromium, total recoverable 3.5 I! 
Cobalt, total recoverable <0.20 Ull < 0.20 
Copper, total recoverable 0.58 II 
Cyanide 4.8 JfElf2 NOD 
Lead, total recoverable <2.0 UII < 2.0 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 1.2 ·11 

Nitrate as nitrogen 
Nitrate·nitrite as nitrogen 910 NI 
Selenium, total recoverable 0.96 J/EJ NDD 
Silver, total recoverable <1.0 UII < 1.0 
Tin, total recoverable <2.0 Ull < 2.0 
Vanadium, total recoverable <2.0 Ull < 2.0 
Zinc, total recoverable 7.8 II 

Organic Constituents 

Constituents ~ Mod Filt. STt!, 

Benzene <1.0 Ull < 1.0 
Bis(2-.ethylhexyl) phthalate <9.9 Ull < 9.9 
Dichloromethane <1.0 UII < 1.0 
Tetrachloroethylene <1.0 UII < 1.0 
Trichloroethylene <1.0 UII < 1.0 
Trichlorofluoromethane <1.0 UII < 1.0 

Notes: 
• = exceeded holding time 

TOI2 of Casing Casing 

258.5 ft msl 4"PVC 

10/30/98 

~ 

232.4 
6.2 
340 
19.4 
42 
3. 
0.023 
XN 
230.9 (12121/98) 

OF lab 4Q98 Mod B!h 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 4.8 II 
GE 

GE 29,000 II 
GE 
GE 
GE 
GE 
GE 

DF lab 4Q98 Mod B!1 
GE 
GE 
GE 
GE 
GE 
GE 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (liS,) 

Unit 

ftmsl 
pH 
J,lS/cm 
'C 
mg/l 
NTU 
well vol 

ftmsl 

ST !! OF lab Unit 

J,lg/L 
1J9/L 
J,lg/L 
1J9/L 
1J9/L 
~g/l 
1J9/L 
~g/L 
~g1l 

• GE ~g1l 
J..I9/L 

• 25 GE J..I9/l 
1J9/L 
~g1l 
~g/l 
~g/l 
~g/l 

ST !! DF lab Ynn 
~g/l 

~g/l 
~g/l 
~g/l 
~g/l 

~g/l 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB101C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. STti OF Lab 409B ~ Filt. ST !:! OF ~ !li!!! 
Americium-241 <1.SE-02 UIII <: 0.0757 GP pCifL 
Carbon-14 <2.SE+OO UIII <: 8.9100 GP pCuL 
Cobalt-SO <-1.6E+OO UIII < 3.3200 GP pCuL 
Curium-242 <-S.4E-03 UIII < 0.1410 GP pCilL 
Curium-243/244 <7.0E-02 UIII <: 0.1330 GP pCi/L 
Curium-245/246 <-S.lE-03 UIII <: 0.1330 GP pCi/L 
Gross alpha <B.1E-D1 UIII <: 0.6300 GP <9.1E+OO Ull <2.9E+OO GE pCi/L 
lodine-129 <-3.DE-D1 UIII < 0.9360 GP pCi/L 
Nickel-63 <-1.6E+OO UI < 3.3200 pCuL 
Nonvolatile beta <1.1E+OO UIII <: 1.7300 GP 7.BE+01 II • GE pCilL 
Plutonium-238 <6.1E-04 UIII < 0.1150 GP pCi/L 
Plutonium-239f240 <-1.BE-02 UIII <: 0.1230 GP pCuL 
Radium-226 <4.9E-01 UNI <: 0.1890 GP pCi/L 
Radiurn-228 <S.9E-01 UIII <: 1.2100 GP pCilL 
Strontium-90 <9.4E-01 UI/I <: 1.7600 GP pCuL 
Technetium-99 <2.9E-01 UIII < 20.7000 GP pCifL 
Thorium-228 <1.8E-01 Ulf! < 0.8440 GP pCifL 
Thorium-230 <1.9E-01 Ulf! < 0.5180 GP pCuL 
Thorium-232 <4.4E-02 UIl! < 0.3030 GP pCuL 
Sum of alphas 
Sum of betas 
Tritium 1.0E+01 " GP 2.9E+03 II • GE pCilmL 
Uranium-233f234 <;1.6E.<l2 UI/! <; 0.1120 GP pCifl 
Uranium-235 <2.1E-02 Ulf! < 0.0640 GP pCifL 
Uranium-238 <1.6E-02 UIII < 0.1120 GP pCifL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protectlon or monitoring constituent standard (See Appendix A.) 
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WELL HSB1 01 D 

SRS Coord. Latllongitude Screen Zone Elevation 

N71997.5 33.280614 oN 236.1-216.1 ftmsl 
E58594.8 81.652362 ow 

SAMPLE DATE 07/27198 

FIELD DATA 

Constituents 3098 

Water elevation 257.7 
pH 21.5 
Sp. conductance 7 
Water temperature 280 
Alkalinity as CaC03 124 
Turbidity 
Volumes purged 0.0 
Sampling code 6 
SynChronous water level 227.2 (09/17/9B) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. STtt 

Antimony, total recoverable 0.19 JIEJ NOD 
Arsenic, total recoverable 39 NI 
Barium, lotal recoverable 3.1 /I 
Cadmium, total recoverable <1.0 UII < 1.0 
Chromium, total recoverable 2.0 J/EI NOD 
Cobalt, total recoverable 0,13 JIEJ NOD 
Copper, total recoverable 0.40 II 
Cyanide <10 UII < 10 
Lead, total recoverable <2.0 UII < 2.0 
Mercury, total recoverable 2.4 II • 
Nickel, total recoverable <0.20 WI < 0.20 
Nitrate as nitrogen 
Nitrate·nitrite as nitrogen 17,000 NI • 
Selenium, total recoverable <5,0 WI < 5.0 
Silver, total recoverable <1.0 UII < 1.0 
Tin, total recoverable <2.0 UII < 2.0 
Vanadium, total recoverable 140 II • 
Zinc, total recoverable <5.0 UII < 5.0 

Organic Constituents 

Constituents 3098 Mod ill 51!::!. 

Benzene <1.0 UJ/O/1 < 1.0 
Bis(2-ethylhexyl) phthalate <10 UII < 10 
Oichloromethane <16 UJ/OV/1 < 1.0 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 
Trichloroethylene <1.0 UJ/O/1 < 1.0 
1richlorofluoromethane <1.0 UJ/O/1 < 1.0 

Notes: 
• = exceeded holding time 

TOQ of Casing 

258.7 ft msl 

'1/05f98 

~ 

226.2 
9.3 
95 
18.2 
9 
2 
2.4 
N 
225.5 (12121/98) 

OF Lab 4Q98 Mod 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE <0.20 VII 
GE 

10 GE 600 II 
1 GE 

GE 
GE 
GE 
GE 

OF Lab 4098 Mod 

GE 
GE 
GE 
GE 
GE 
GE 

Casing Pump 

4"PVC V 

Filt 

<0.20 

Filt. 

WSRC· TR·99·00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

flmsl 
pH 
I-IS/em 
·C 
mglL 
NTV 
well vol 

flmsl 

ST J:j OF Lab !ill!! 
~glL 
~glL 
~glL 
~glL 
~glL 
~g/L 

~g/L 
~g/L 
~g/L 

GE 1-19/L 
~g/L 

GE ~g/L 
~g/L 

~glL 
~g/L 

~g/L 
~glL 

ST J:j OF Lab !ll!!! 
~g/L 

~glL 
~glL 
~g/L 
~g/L 
~g/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99-00013 
Unclassified 

WELL HSB101D (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST.!:!. OF Lab 4Q98 Mod .Ellt ST !:! DF Lab Unit 

Americium-241 <3.0E-02 UII/ < 0.0297 GP pCvL 
Beta dose B.03 • pCvL 
Carbon-14 S.8E+OZ /I • GP pCvL 
Cobalt..sO <-1,SE+OO UVI <: 3.4200 GP pCi/L 
Curium-242 <1.1E-02 UII/ < 0.0316 GP pCi/L 
Curium-2431244 <1.SE-D2 UIII < 0.0626 GP pCi/L 
Curiurn-245/246 <O.DE+CO UIII <: 0.0297 GP pCi/l 
Gross alpha 9.5E-01 /I GP <3.4E-01 WI <1.1E+OO GE pCi/L 
lodine-129 S.2E+OO /I GP pCvL 
Nickel..s3 <-1.SE+OO UI < 3.4200 pCi/L 
Nonvolatile beta 1.0E+01 /I GP <1.SE+OO UI/ <1.8E+OO GE pCi/L 
Plutonium-238 <O.DE+CO UII! <: 0.0246 GP pCvL 
Plutonium-239f240 <1.6E-02 UIII .. 0.0245 GP pCilL 
Radium-226 1.6E+OO /I GP pCvL 
Radium-228 <-2.6E-01 UIII <: 1.0900 GP pCvL 
Strontium-gO 2.0E+01 /I • GP pCvL 
Technetium-99 3.9E+01 /I GP pCvL 
Thorium-228 <1.2E-01 UIJ/CI <0.659 GP pCilL 
Thorium-230 <-6.8E-02 UIJ/CI <0.652 GP pCilL 
Thorium.232 <-4.SE-02 UIJ/CI <0.584 GP pCvL 
Sum of alphas 3.3E+OO pCvL 
Sum of betas 6.4E+02 • pCilL 
Total radium 1.6E+OO pCvL 
Tritium 1.2E+03 /I • GP 6.6E+OO /I GE pCilml 
Uranium-233/234 1.3E+OO /I GP pCi/L 
Uranium-235 2.5E-01 1/ GP pCilL 
Uranium-238 1.8E+OO /I GP pCilL 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB102C 

SRS Coord. laVLongitude Screen Zone Elevation To!:! of Casing Casing Pump Screen Zone 

N71960.1 33.280213 oN 176.7-166.7 ft msl 259 ft msl 4" PVC S Bamwell (1181) 
ES8399.7 81.652803 OW 

SAMPLE DATE 07/07/98 10107/98 

FIELD DATA 

Constituents ~ ~ Unit 

Water elevation 226.7 225.7 ftmsl 
pH 5.6 5.5 pH 
Sp. conductance 1aO 170 !-IS/em 
Water temperature 21.5 21.3 ·C 
Alkalinity as CaC03 34 16 mglL 
Tu(bidity 3 1 NTU 
Volumes purged 3.0 2.1 well vol 
Sampling code 
Synchronous water level 226.0 (09117/98) 224.3 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 !:!Q!1 Filt. §It! DF ~ 4098 !:!Q!1 Filt. §! t! QE Lab Unit 

Antimony, total recoverable <0.068 UN! < 0.20 GE I-lg/L 
Arsenic, total recoverable <3.0 Ull < 3.0 GE ~glL 
Barium, total recoverable 45 /I GE ~glL 
Cadmium, total recoverable 0.46 J/EI NDD GE ~glL 
Chromium, total recoverable 1.2 J/EI NDD GE ~glL 
Cobalt, total recoverable 1.6 /I GE ~glL 
Copper, total recoverable 0.61 /I GE ~g/L 
Cyanide <10 VI/ < 10 GE ~g/L 
Lead, total recoverable <:2.0 U/I <: 2.0 GE ~g/L 
Mercury, total recoverable 0.40 /I GE 0.43 /I GE ~g/L 
Nickel, total recoverable 5.5 /I GE ~glL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 16,000 NI • 25 GE 14,000 /I • 5 GE ~glL 
Selenium, total recoverable 1.' JfEl NDD GE ~glL 
Silver, total recoverable <:1.0 UI/ <: 1.0 GE ~g/L 
Tin, total recoverable 0.19 J/EI NDD GE ~g/L 
Vanadium, total recoverable <:2.0 UI/ <: 2.0 GE ~glL 
ZinC, total recoverable 2a /I GE ~g/L 

organic Constituents 

Constituents ~ Mod B!t. STt! DF Lab 4098 Mod Filt ST t! QE ~ Unit 

Benzene <:1.0 UI/ <: 1.0 GE ~glL 
Bis(2-ethylhexyl) phthalate <10 UI/ < 10 GE ~g/L 

Dichloromethane <:1.0 Ull <: 1.0 GE ~g/L 
Tetrachloroethylene <:1.0 VI/ <: 1.0 GE ~g/l 
Trichloroethylene <:1.0 UI/ <: 1.0 GE ~g/L 
T richlorofJuoromethane <:1.0 UI/ <: 1.0 GE ~glL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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W5RC· TR·99"()OO13 
Unclassified 

WELL HSB102C (cont.) e 
Radioactive Constituents 

Constituents 3Q98 ~ .El!L STt!. Qf Lab ~ M22 FHt. ST !! DF Lab Unit 

Americium~241 <-9.3E-03 UtI! < 0.0474 GP pCi/L 
Beta dose 0.58 pCi/L 
Carbon-14 <3.3E+OO UII! <: 9.0100 GP pCi/L 
Cobalt-SO <-1.1E+OO UtI! < 4.0800 GP pCi/L 
Curium-242 <4.7E-03 UlI! < 0.1160 GP pCi/l 
Curium-243/244 <1.6E-02 utI! < 0.0474 GP pCi/L 
Curium-245/246 <O.OE+OO UII! <: 0,0474 GP pCi/L 
Gross alpha 3.3E+OD 1/ GP 1.9E+OO 1/ GE pCi/L 
lodine-129 <8.3E-01 UtI! <: 0.9600 GP pCi/L 
Nickel-63 <-1.1E+OO UI <: 4.0800 pCVL 
Nonvolatile beta S.BE+OO 1/ GP 3.7E+OO 1/ GE pClIL 
Plutonium-238 <B.DE-03 UtI! <: 0.1220 GP pCi/l 
Plutonium-239f240 <-6.SE-03 UJI! < 0.0886 GP pCi/L 
Radium-226 2.1E+OO 1/ GP pCi/L 
Radium-228 1.4E+OO 1/ GP pCi/l 
Strontium-gO 2.4E+OO 1/ GP pCi/L 
Technetiurn-99 <1.7E+OO Utll < 19.8000 GP pCVL 
Thorium-228 <-1.9E-01 UIII < 0.7590 GP pCifL 
Thorium-230 <8.3E-02 UII/ < 0.3730 GP pCi/l 
Thorium-232 <-9.2E-03 UIII < 0.3730 GP pCi/l 
Sum of alphas 
Sum of betas 3.8E+OO pCi/l 
Total radium 3.5E+OO pCi/l 
Tritium 1.5E+02 1/ • GP 1.7E+02 1/ • GE pCi/ml 
Uranium-2331234 <4.2E-02 UIII < 0.1280 GP pCifl 
Uranium-235 <4.7E-02 UII! < 0.1150 GP pCi/l 
Uranium-238 <1.4E-02 UIII < 0.0974 GP pCi/l 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitOring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB1020 

SRS Coord. LatlLongitude Screen Zone Elevation TeQ of Casing Casing Pump Screen Zone 

N71952.4 33.280186 oN 236.3·216.3 fl msl 258.6 ft msJ 4"PVC V Water Table (1182) 
ES8393.4 81.652805 OW 

SAMPLE DATE 07121198 10/13/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 231.2 230.1 ft msl 
pH 3.6 3.3 pH 
Sp. conductance 120 170 !.IS/em 
Water temperature 20.0 18.2 ·C 
Alkalinity as CaCOs 0 0 mg/L 
Turbidity 5 7 NTU 
Volumes purged 0.10 0.0 well vol 
Sampling code XN XN 
Synchronous water level 232.7 (09/17198) 228.3 (12121198) flmsl 

ANALYTICAL DATA 

Inorganic, Constituents 

Constituents 3098 ~ Flit. ST!:! DF Lab 4098 Mod Flit. ST t! DF Lab .Y.!ill 
Antimony, total recoverable <0.20 WI < 0.20 GE 1J9/L 
Arsenic, total recoverable <3.0 UII < 3.0 GE 1J9/l 
Barium, total recoverable " II GE "giL 
Cadmium, total recoverable 0.34 J/E/ NDD GE "giL 
Chromium, total recoverable 1.1 J/E/ NOD GE "giL 
Cobalt, total recoverable 1.5 II GE 1l9/L 
Copper, total recoverable 9.0 II GE 1l9/L 
Cyanide <10 Ull <10 GE 1l9fL 
Lead, total recoverable 4.5 II GE IJg/L 
Mercury. total recoverable 0.64 II GE 0.41 II GE 1J9/L 
Nickel. total recoverable 6.5 II GE "giL 
Nitrate as nitrogen 
Nitrate-nITrite as nitrogen 10.000 J/IV/1 NDD 5 GE 13,000 II • 5 GE "giL 
Selenium, total recoverable <5.0 UII < 5.0 GE 1J9/L 
Silver, total recoverable <1.0 UII < 1.0 GE "giL 
Tin, total recoverable <2.0 UII < 2.0 GE "giL 
Vanadium, total recoverable <2.0 UII < 2.0 GE "giL 
Zinc, total recoverable 38 II GE "giL 
Organic Constituents 

Constituents 3098 Mod B!h STt! OF Lab 4Q98 Mod Filt. ST t! Q£ Lab Unit 

Benzene <1.0 UJ/O/l < 1.0 GE "giL 
Bis(2.-ethylhexyl) phthalate <9.6 WI < 9.6 GE "giL 
Oichloromethane <1.5 UJ/08/1 < 1.0 GE 1J9/L 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 GE ~glL 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE IJg/L 
Trichloroftuoromethane <1.0 UJ/O/l < 1.0 GE 1J9/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-79 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB102D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Flit. STl:! OF Lab 4Q98 Mod Filt. ST l:! OF ill Unit 

Americium-24 t <7.4E-02 UIII <: 0.138 GP pCi/L 
Beta dose 93.71 • pCi/L 
Carbon-14 3.8E+01 /I GP pCi/L 
Cobalt-60 1.3E+01 /I GP pCi/L 
Curium-242 <O.OE+OO UIII <: 0.149 GP pCi/L 
Curium-243/244 <4.6E-02 UVI <: 0.139 GP pCi/L 
Curium-24S/246 <-1.1E-02 UII/ <: 0.243 GP pCilL 
Gross alpha 5.0E+01 /I • GP S.8E+01 /I • GE pC"L 
lodine-129 2.0E+OO /I GP pCifL 
Nickel-63 4.SE+01 /I GP pC"L 
Nonvolatile beta 1.6E+03 /I • GP 2.3E+03 /I • , 1 GE pC"L 
Plutonium-238 <5.2E-02 UIII <: 0.156 GP pCi/l 
Plutonium-239f240 <S.2E-02 UIII <: 0.156 GP pCilL 
Radium-226 2.6E+OO /I GP pCi/L 
Radium-228 3.3E+OO /I GP pCi/L 
Strontium-gO 7.2E+02 /I • GP pCi/L 
Technetium-99 <1.8E+01 UI/I <22.4 GP pCi/L 
Thorium-228 S.OE-01 Rl41 Rej GP pCifL 
Thorium-230 <1.SE-01 UIII <: 0.224 GP pCilL 
Thorium-232 <O.OE+OO UIII < 0.224 GP pCVL 
Sum of alphas 3.0E+01 • pCilL 
Sum of betas S.2E+02 • pCilL 
Total radium 6.0E+OO pCilL 
Tritium 2.6E+02 /I • GP 1.4E+03 /I • GE pCilmL 
Uranium-233/234 1.6E+01 /I • GP pCilL 
Uranium-235 7.9E·01 /I 1 GP pC"L 
Uranium·238 1.3E+01 Ii 1 GP pC"L 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-80 Third and Fourth Quarter 1998 



WSRC-TR_99-00013 
Unclassified 

WELL HSB103C 

SRS Cocrd. LaULongitude Screen Zone Elevation Toe of Casing Casing Pump Screen Zone 

N71593.9 33.279279 oN 169.2-159.2 ft msl 247.4 ft msl 4" PVC 5 Barnwell (1181) 
E58323.6 81.652293 OW 

SAMPLE DATE 07/07/98 10/07/98 

FIELD DATA 

Constituents 3098 4Q98 U'lit 

Water elevation 225.4 224.2 ftmsl 
pH 4.5 4.9 pH 
Sp. conductance 190 180 !-IS/em 
Water temperature 22.2 21.4 °C 
Alkalinity as CaGCa 0 0 mglL 
Turbidity 2 0 NTU 
Volumes purged 2.8 2.2 weJtvol 
Sampling code 
Synchronous water level 224.6 (09/17/98) 223.0 (12121/98) ft msJ 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 ~ Filt. STt! Q.E Lab 4Q98 Mod B!l ST t! OF Lab Unit 

Antimony, total recoverable <D.On UNI < 0.20 GE 1J9/l 
Arsenic, total recoverable 0.62 JIEI NOD GE IJg/L 
Barium, total recoverable 75 II GE IJg/L 
Cadmium, total recoverable 0.64 JIEI NOD GE 1J9/L 
Chromium, total recoverable 0.64 JIEI NOD GE ~glL 
Cobalt, total recoverable 15 /I • GE ~g/L 
Copper, total recoverable 0.96 /I GE ~glL 
Cyanide <10 UII <10 GE ~g/L 
Lead, total recoverable <2.0 U/I < 2.0 GE ~g/L 
Mercury, total recoverable 1.3 II GE 1.2 /I GE 119/L 
Nickel, total recoverable 6.0 /I GE ~glL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 20,000 NI • 25 GE 21,000 II • 25 GE ~g/L 
Selenium, total recoverable 0.95 JIEI NOD 1 GE ~glL 
Silver, total recoverable <1.0 UII < 1.0 1 GE ~g/L 
TIn, total recoverable <2.0 UII < 2.0 1 GE ~glL 
Vanadium, total recoverable <2.0 UII < 2.0 1 GE ~glL 
Zinc, total recoverable 21 II 1 GE ~g/L 

Organic Constituents 

Constituents 3Q98 ~ Filt. STt! OF Lab 4Q98 Mod El!1 ST t! OF Lab Unit 

Benzene <1.0 U/I < 1.0 GE ~glL 
Bis(2..ethylhexyl) phthalate <9.9 UII < 9.9 GE ~glL 
Oichloromethane <1.0 U/I < 1.0 GE ~g/L 

Tetrachloroethylene <1.0 UII < 1.0 GE ~glL 
Trichloroethylene 3.8 II GE ~g/L 
Trichlorof\uoromethane <1.0 UII < 1.0 GE ~g/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB103C (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Ell!:. ST!:! OF Lab 4Q98 Mod Filt. ST !:! OF Lab Unit 

Americium-241 <-9.3E-03 Ulfl < 0.0637 GP pCi/l 
Beta dose 4.93 • pCi/l 
Carbon-14 1.3E+01 /I GP pCi/l 
Cobalt-SO <-1.BE-01 UIII < 4.3500 GP pCi/L 
Curium-242 <O.OE+OO UIII < 0.0673 GP pCUL 
Curium-243/244 <2.1 E-02 UIII < 0.0637 GP pCiiL 
Curium-24S/246 <O.OE+OO UtI! < 0.0636 GP pCUL 
Gross alpha 4.4E+OO /I GP 4.6E+OO /I GE pCUL 
Jodine-129 4.9E+OO NI GP pCi/L 
Nickel-63 <-1.8E-01 UI < 4.3500 pCi/l 
Nonvolatile beta 1.3E+01 II GP 1.3E+01 /I GE pCi/L 
Plutonium-238 <2.6E-02 UtI! < 0.0771 GP pCi/l 
Plutonium-2391240 <-3.SE-03 UIII <; 0.0771 GP pCi/L 
Radiurn-226 2.2E+OO /I GP pCUL 
Radium-228 <8.1E-01 UIII < 1.1200 GP pCilL 
Strontium-gO <1.2E+OO UIII < 1.8800 GP pCUL 
Technetium-99 2.4E+01 II GP pCilL 
Thorium-228 <3.4E-01 UlI! < 0.6350 GP pCUL 
Thorium-230 <4.9E-02 UIII < 0.1470 GP pCill 
Thorium-232 <-3.5E-02 UIII < 0.3400 GP pCUL 
Sum of alphas 9.7E-02 pCUL 
Sum of betas 4.2E+01 pCi/l 
Total radium 2.2E+00 pCi/l 
Tritium 4.4E+02 II • GP 5.5E+02 /I • GE pCi/ml 
Uranium-233/234 <7.7E-02 UIII < 0.0855 GP pCi/l 
Uranium-235 <3.3E-02 Ull1 <: 0.0487 GP pCi/l 
Uranium-238 9.7E-02 II GP pCi/l 

e, 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB103D 

SRS Coord. Latllongitude Screen Zone Elevation TOI2 of Casing Casing Pump Screen Zone 

N71588.1 33.279253 GN 233.7-213.7 ft msl 247.Sft msl 4"PVC V Water Table (IIB2) 
E58315.6 81.652302 oW 

SAMPLE DATE 07114/98 10/13/98 

FIELD DATA 

Constituents ~ ~ Unit 

Water elevation 226.6 225.6 ft msl 
pH 4.4 4.7 pH 
Sp. conductance 120 150 IJSicm 
Water temperature 20.3 17.6 ·C 
Alkalinity as CaC03 0 0 mg/L 
Turbidity 2 14 NTU 
Volumes purged 4.4 0.0 well vol 
Sampling code XN 
Synchronous water level 226.0 (09/17/98) 224.1 (12121/98) ft msl 

ANALYTICAL DATA 

Inorgan;c Constituents 

Constituents ~ ME!! fl!t ST.!::!. DF lab 4098 ME!! f!! ST !! OF ill Unit 

Antimony. total recoverable <0.20 U/I < 0.20 GE 1J9/L 
Arsenic. total recoverable <3.0 UII <: 3.0 GE ~g1l 
Barium, total recoverable 26 II GE ~g1l 
Cadmium, total recoverable 0.26 J/EJ NO~ GE 1J9/L 
Chromium, total recoverable 1.3 J/EJ NOD GE j.Jg/L 
Cobalt, total recoverable 1.3 II GE ),lg/L 

I e Copper total recoverable 2.3 II GE ),lg/L 
Cyanide <10 UII <10 GE ~g1l 
Lead, total recoverable 0.64 J/EJ NO~ GE ~g1l 
Mercury, total recoverable 2.5 II • GE 7.7 II • GE ~g1l 
NiCkel, total recoverable 3.2 II GE ~g1l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 14,000 NI • 10 GE 15,000 II • 10 GE ~g1l 
Selenium, total recoverable <5.0 UII < 5.0 1 GE ~g1l 
Silver, total recoverable <1.0 UII < 1.0 1 GE ~g1l 
Tin, total recoverable <2.0 UII < 2.0 GE ~g1l 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~g1l 
Zinc, total recoverable 9.1 II GE ~g1l 

Organic Constituents 

Constituents ~ ME!! B!t ST!! OF lab 4Q98 Mod ill ST !! QE lab Unit 

Benzene <1.0 UJ/Of1 < 1.0 GE ~g1l 
Bis(2-ethylhexyl) phthalate <10 UJ/QI < 10 • GE ~g1l 
Dichloromethane <1.9 UJNOBl1 < 1.0 GE ~g1l 
T etrach~{oethylene <1.0 UJfO/1 < 1.0 GE ~gIl 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE ~g1l 
Trichlorofluoromethane <1.0 UJ/Of1 < 1.0 GE ~g1l 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB103D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Fill. STt! OF Lab 4098 Mod Fill. §It! DF Lab Unit 

Americium-241 <9.SE-02 Ull/ <: 0.2810 GP pCi/L 
Beta dose 81.43 • pCvL 
Carbon-14 7.2E+Ol /I • GP pCifL 
Cobalt-60 <2.SE+OO UIII < 5.9700 GP pCvL 
Curium-242 <O.OE+OO UIII <: 0.1500 GP pCvL 
Curiurn-2431244 <4.SE-02 UIII < 0.1360 GP pCifL 
Curium-245/246 <O.OE+OO UIII < 0.1360 GP pCi/L 
Gross alpha l.4E+Ol /I GP 9.4E+OO /I GE pCi/L 
lodine-129 7.SE+OO /I GP pCi/L 
Nickel-63 <2.BE+OO UI < 5.9700 pCi/L 
Nonvolatile beta 1.0E+03 /I • GP 1.1E+03 /I • GE pCi/L 
Plutonium·238 <-3.4E-02 UIII < 0.3290 GP pCi/L 
Plutonrum-239/240 <1.SE-03 UIII < 0.3570 GP pCvL 
Radium-226 3.4E+OO /I GP pCilL 
Radiurn-228 <B.SE-C1 U11I <: 1.1100 GP pCvL 
Strontium-SO 5.9E+02 II • GP pCi/L 
Technetium-99 3.6E+01 /I GP pCilL 
Thorium-228 <4.9E-Ol UIII <: 0.6380 GP pCi/L 
Thorium-230 <-1.7E-02 UJI/ < 0.3800 GP pCi/L 
Thorium-232 <O.OE+OO UIII < 0.2730 GP pCvL 
Sum of alphas 1.4E+OO pCvL 
Sum of betas 7.1E+02 • pCill 
Total radium 3.4E+OO pCVL 
Tritium 5.5E+02 /I • GP 1.1E+03 /I • GE pCVml 
Uranium-233/234 1.1E+OO /I GP pCvL 
Uranium-235 <O.OE+OO UIII < 0.1800 GP pCvL 
Uranium-238 3.0E'()1 /I GP pCilL 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB104C 

SRS Coord. LaVLongitude Screen Zone Elevation TOI:! of Casing Casing Pump Screen Zone 

N71376.8 33.278406 oN 173.5-163.5 ft msl 247.9 n msl 4"PVC S Barnwell (1181) 
E58082.6 81.652506 'W 

SAMPLE DATE 07/07198 10/07198 

FIELD DATA 

Constituents ~ ~ Unit 

Water elevation 221.8 220.9 ftmst 
pH 9.1 9.8 pH 
Sp. conductance 150 160 J,lSJcm 
Water temperature 22.6 21.2 ·C 
Alkalinity as Cae03 44 46 mglL 
Turbidity 0 0 NTU 
Volumes purged 2.4 2.1 well vol 
Sampling code 
Synchronous water level 221.3 (09/17/98) 219.7 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Fill ST!:! OF lab 4Q98 Mod Filt. ST !! OF lab Unit 

Antimony, total recoverable <0.010 UNI < 0.20 GE 1-l9/L 
Arsenic, total recoverable <3.0 UII < 3.0 GE "gIL 
Barium, total recoverable 85 II GE I-lg/l 
Cadmium, total recoverable <1.0 U/I < 1.0 GE IJg/L 
Chromium, total recoverable 1.7 JIEI NOD GE 1J9/L 
Cobalt, total recoverable 0.18 JIEI NOD GE "gIL 
Copper, total recoverable 0.48 II GE 1J9/L 
Cyanide <10 UII <10 GE 1J9/L 
Lead. total recoverable <2.0 U/I < 2.0 GE ~gll 
Mercury, total recoverable <0.20 UII "'" 0.20 GE <0.20 UII <0.20 GE "gil Nickel. total recoverable 0.66 1/ GE ~gll 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 7.200 NI 5 GE 4,800 II 2 GE ~gll 
Selenium, total recoverable 1.5 JIEI NOD GE ~gll 
Silver, total recoverable <1.0 U/I < 1.0 GE ~g/l 
Tin. total recoverable <2.0 UII < 2.0 GE ~gll 
Vanadium, total recoverable <2.0 UII < 2.0 GE 1J9/L 
Zinc, total recoverable 6.7 II GE ~gll 

Organic Constituents 

Constituents 3Q9B Mod Filt. ST.!::!. OF lab 4Q98 Mod Filt. §! !! OF ill Unit 

Benzene <1.0 UII < 1.0 GE IJg/L 
Bis(2-etllylhexyl) phthalate <9.8 UII < 9.8 GE ~gll 
Dichloromethane <0.79 UN8I < 1.0 GE 1J9/L 
Tetrachloroethylene <1.0 UII < 1.0 GE "gil 
Trichloroethylene 0.67 JIEI NOD GE "gil 
Trichlorof[uoromethane <1.0 UII < 1.0 GE 1J9/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB104C (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Flit. ST!:! DF Lab 4Q98 MQQ. Fitt. ST !:! DF Lab Unit 

Americium-241 <-1.4E-02 UI1I < 0.1120 GP pCi/l 
Beta dose 0.69 pCi/l 
Carbon-14 <8.0E+OO UIII < 8.7500 GP pCi/l 
Cobalt-SO <4.0E-01 UI/I .: 2.6100 GP pCi/L 
Curium-242 <4.SE-02 VIII < 0.0675 GP pCi/L 
Curium·243/244 <1.6E-02 UII/ < 0.1120 GP pCi/l 
Curium-24S/246 <1.6E-02 VIII < 0.1120 GP pCi/L 
Gross alpha 2.2E+OO /I GP <8.7E-01 Ull <6.4E-01 GE pCi/L 
lodine-129 <2.SE-01 VIII .: 0.7380 GP pCi/L 
Nickel-53 <4.DE-01 UI < 2.6100 pCilL 
Nonvolatile beta 1.1E+01 /I GP 1.2E+01 /I GE pCilL 
Plutonium-238 <1.SE-02 VIII < 0.1340 GP pCi/L 
Plutonium-2391240 <-1.4E-02 VIII "" 0.1080 GP pCilL 
Radium-226 1.SE+OO /I GP pCUL 
Radium-228 1.3E+OO /I GP pCi/L 
Strontium-90 3.4E+OO /I GP pCi/L 
Technetium·99 <1.1 E+01 UIII < 20.9000 GP pCi/l 
Thorium·228 <9.9E·02 UIII < 0.4480 GP pCUL 
Thorium·230 <-4.5E-02 UIIl < 0.3500 GP pCill 
Thorium·232 <O.OE+OO UIII < 0.1390 GP pCUL 
Sum of alphas 
Sum of betas 4.7E+00 pCill 
Total radium 2.9E+OO pCUL 
Tritium 1.9E+02 /I • GP 2.3E+02 /I • GE pCilml 
Uranium·233/234 <2.8E·02 UIII < 0.1150 GP pCUL 
Uranium·235 <1.9E·02 UIII < 0.1400 GP pCill 
Uranium·238 <1.4E~02 UIII < 0.0972 GP pCill 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB104D 

SRS Coord. lat/longitude Screen Zone Elevation T 012 of Casing Casing Pump Screen Zone 

N71370.2 33.278380 oN 230.6-210.6 ft msl 
E58075.8 81.652511 "W 

247.8 ftmsl 4"PVC V Water Table (1182) 

SAMPLE OATE 07/08/98 10/12/98 

FielD DATA 

Constituents 3098 4098 Unit 

Water elevation 225.3 224.7 ftmsl 
pH 4.4 4.4 pH 
Sp. conductance 64 60 IJS/cm 
Water temperature 20.2 21.7 ·C 
Alkalinity as CaC03 0 0 mg/L 
Turbidity 2 3 NTU 
Volumes purged 3.7 3.6 well vol 
Sampling code 
Synchronous water level 218.0 (09117/98) 222.9 (12121/98) ftms\ 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Filt. STt! OF Lab 4Q98 M.Qg Filt ST !i OF Lab Unit 

Antimony, total recoverable <0.20 UI/ < 0.20 GE "giL 
Arsenic, total recoverable <3.0 UI/ < 3.0 GE "giL Barium, total recoverable 16 /I GE 1J9/L 
Cadmium, total recoverable <1.0 Uti < 1.0 GE J,Jg/l 
Chromium, total recoverable <3.0 UI/ < 3.0 GE IJg/l 
Cobalt, total recoverable 1.0 /I GE 1J9/l 
Copper, total recoverable <2.7 UNI < 0.20 GE "gIL 
Cyanide <10 UI/ < 10 GE ~IL 
lead, total recoverable 0.53 J/EVI NOD GE "giL 
Mercury, total recoverable 1.8 /I GE 5.7 /I • GE "giL 
Nickel, total recoverable <2.4 UNI < 0.20 GE jJg/l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,100 N! 3 GE 2,900 /I GE "giL 
Selenium, total recoverable <5.0 UI/ < 5.0 1 GE "giL 
Silver, total recoverable <1.0 UI/ < 1.0 1 GE 1J9/l 
Tin, total recoverable <0.17 UN! < 2.0 GE "giL 
Vanadium, total recoverable <2.0 WI < 2.0 GE "giL 
Zinc, total recoverable <11 UNI < 5.0 GE J,Jg/l 

Organic Co"stituents 

Constituents 3098 Mod Filt. ST!i OF Lab ~ Mod Filt. ST !i OF Lab Unit 

Benzene <1.0 UJ/OI1 < 1.0 GE ~L 
Bis(2-ethylhexyl) phthalate <9.9 WI < 9.9 GE 1J9/l 
Dichloromethane <2.4 UJ/OVl1 < 1.0 GE "giL 
Tetrachloroethylene 1.6 J/O/1 NOD GE IJg/l 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE 1J9/l 
Trichloroftuoromethane <1.0 UJ/O/1 < 1.0 GE 1J9/l 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB104D (cont.) e 
Radioactive Constituents 

Constituents ~ M2Q Fill. ST!:! DF Lab 4Q98 Mod Fill. ST !:! DF b@ Unit 

Americium-241 <1.2E-01 UII/ < 0.1460 GP pCill 
Beta dose 36.20 • pCuL 
Carbon-14 <7.1E+OO UIII < 8.8400 GP pCilL 
Cobalt-60 <2.7E+OO UIII < 3.7900 GP pCi/L 
CUrium-242 <-7.9E-03 UII! < 0.1530 GP pCi/L 
Curium-243/244 <4.3E-02 UIII < 0.1060 GP pCi/l 
Curium-24S/246 <O.OE+OO UIII < 0.0508 GP pCuL 
Gross alpha 7.1E+OO II GP 4.4E+OO II GE pCi/l 
lodine-129 1.2E+OO II GP pCi/L 
Nickel-63 <2.7E+OO UI .:; 3.7900 pCi/L 
Nonvolatile beta 6.3E+02 II • GP 3.3E+02 II • GE pCilL 
Plutonium-238 <-3.SE-02 UII/ < 0.2050 GP pCi/l 
Plutonium-2391240 <2.4E·02 UIII < 0.0604 GP pCi/L 
Radium-226 1.3E+OO II GP pCi/L 
Radium-22S <-3.4E-01 UIII .:; 1.1200 GP pCi/L 
Strontium-so 2.BE+02 II • GP pCi/L 
TeChnetium-99 <1.3E+01 UIII < 21.3000 GP pCi/L 
Thorium·228 <8.2E-02 UIII < 0.8260 GP pCuL 
Thorium-230 <-3.7E-02 UI/i < 0.3580 GP pCi/L 
Thorium-232 <-1.2E-02 UIII < 0.2720 GP pCi/L 
Sum of alphas 9.2E-01 pCi/L 
Sum of betas 2.8E+02 • pCUL 
Total radium 1.3E+00 pCi/L 
Tritium 2.1E+02 Ii • GP 2.8E+02 Ii • GE pCiJmL 
Uranium-2331234 7.5E-01 Ii GP pCi/L 
Uranium-235 <O.OE+OO UII! < 0.0567 GP pCi/L 
Uranium-238 1.7E-01 II GP pCuL 

e 

Notes: 
• = exceeded Ilolding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC· TR·99·00013 
Unclassified 

WELL HSB105C 

SRS Coord. LaVLongitude Screen Zone Elevatior. To~ of Casing Casing Pump Screen Zone 

N71447.3 33.278237 oN 162.2-152.2 ft msl 249.5 ft msl 4"PVC S Barnwell (IIB1) 
E57883.8 81.653166 OW 

SAMPLE DATE 07/09/98 10112/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 220.7 219.8 ftmsl 
pH 5.3 5.5 pH 
Sp. conductance 100 91 ~S/cm 
Water temperature 20.2 19.3 ·C 
Alkalinity as CaC03 30 5 mg/L 
Turbidity 1 a NTU 
Volumes purged 2.8 0.90 well vol 
Sampling code 
Synchronous water level 220.2 (09/17/98) 218.8 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. §It! DF Lab 4098 Mod Filt. ST !! DF Lab Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE ~glL 
Arsenic, total recoverable <3.0 WI < 3,0 GE ~glL 
Barium, total recoverable 8.6 II GE ~glL 
Cadmium, total recoverable <1.0 UII < 1.0 GE ~glL 
Chromium, total recoverable <3.7 UNI < 3.0 GE jJg/L 
Cobalt, total recoverable <0.20 UII < 0.20 GE jJg/L 
Copper, total recoverable 2.9 II GE jJg/L 
Cyanide 8.0 J/Ei NDD GE jJg/L 
Lead, total recoverable 0.39 J/Ei NDD GE ~g/L 
Mercury, total recoverable <0.20 WI < 0.20 GE 0.084 JIll NDD GE ~g/L 
Nickel, total recoverable 1.7 NI GE jJg/L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 4,400 NI 5 GE 4,800 II 3 GE jJg/L 
Selenium, total recoverable 0.59 J/Ei NDD GE ~glL 
Silver, total recoverable <1.0 UII < 1.0 GE ~glL 
Tin, total recoverable <0.36 UNI < 2.0 GE ~g1L 
Vanadium, total recoverable <2.0 UII < 2.0 GE jJg/L 
Zinc, total recoverable 16 II GE ~glL 

Organic Constituents 

Constituents 3098 Mod Filt. ST!! DF Lab 4Q98 Mod Filt. ST !! DF Lab Unit 

Benzene <1.0 UII < 1.0 GE ~glL 
Bis(2-ethylhexyl) phthalate <10 Ull < 10 GE ~glL 
Dichloromethane <1.0 UII < 1.0 GE ~glL 
Tetrachloroethylene <1.0 UII < 1.0 GE ~glL 
Trichloroethylene <1.0 UII < 1.0 GE ~glL 
Trichlorofluoromethane <1.0 UII < 1.0 GE ~gIL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C-89 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB105C (cont.) e 
Radioactive Constituents 

Constituents 3098 Moo Filt. STt! QE Lab 4098 Moo Filt. §! !! OF Lab Unit 

Americium-241 <4.4E-02 UIII <; 0.1330 GP pCilL 
Carbon-14 <6.BE+OO UI/I <; 9.0400 GP pCi/l 
Cobalt-SO <-6.2E-02 UIII <; 3.2900 GP pCi/L 
Curium-242 <9.SE-03 UtI! < 0.1170 GP pCi/L 
Curium·243/244 <-4.2E-03 Uf/f < 0.0928 GP pGi/L 
Curium-245/246 <-4.2E-03 urI! <; 0.0927 GP pC"L 
Gross alpha 9.2E-Q1 II GP <4.2E-01 UI! <7.2E-01 GE pCi/L 
lodine-129 <3.BE-01 UIII <; 0.6940 GP pC"L 
Nickel-63 <-6.2E-02 UI < 3.2900 pCilL 
Nonvolatile beta <B.DE-Ol UIII < 1.2100 GP <2.6E+OO UI! <1.3E+OO GE pC"L 
Plutonium-238 <B.6E-03 UIII <; 0.1020 GP pC"L 
Plutonium-239f240 <..4.0E-03 UIII < 0.08S8 GP pC"L 
Radium-226 S.2E-01 I! GP pCi/L 
Radium-228 <6.3E-Ol urI! < 1.1400 GP pC"L 
Strontium-gO <1.1E-02 UIJ/U GP pCilL 
Technetium-99 <-1.4E+01 UUI < 31.2000 GP pC"L 
Thorium-228 <2.8E-01 UIII < 0.4190 GP pCi/L 
Thorium-230 <1.lE-01 UIII < 0.1630 GP pCi/L 
Thorium-232 <O.OE+OO UIII < 0.0645 GP pCVL 
Sum of alphas 4.9E+OO pC"L 
Sum of betas 
Total radium 5.2E-01 pCi/L 
Tritium 8.9E+01 I! • GP 9.2E+01 I! • GE pCVmL 
Uranium-2331234 1.4E+OO I! GP pC"L 
Uranium-235 2.3E-01 I! GP pC"L 
Uranium-238 3.3E+00 I! GP pCVL 

• Notes' 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-90 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB1050 

SRS Coord. latiLongitude Screen Zone Elevation TOr;! of Casing Casing Pump Screen Zone 

N71454,8 33.278244 oN 231.8-211.8 ft mst 249.5 ft msl 4"PVC V Water Table (IIB2) 
E57877.4 81.653197 "W 

SAMPLE DATE 07/08/98 10/12198 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 222.9 225.3 ftmsl 
pH 4.0 3.9 pH 
Sp. conductance 100 130 ~SJcm 
Water temperature 21.8 21.6 ·C 
Alkalinity as CaC03 0 0 "'J/l 
Turbidity 2 1 NTU 
Volumes purged 5.6 4.3 well vol 
Sampling code 
Synchronous water level 225.9 (09/17/98) 223.1 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. STt! DF lab 4Q98 Mod Filt. ST !i DF lab !!!ill 
Antimony, total recoverable <0.20 UII < 0.20 GE ~g1l 
Arsenic, total recoverable <3.0 UII < 3.0 GE ~g1l 
Barium, total recoverable 25 II GE ~g1l 
Cadmium, total recoverable 0.22 J/E/ NDD GE 1J9/L 
Chromium, total recoverable 1.7 J/E/ NDD GE ~g1l 
Cobalt, total recoverable 5.3 II • GE ~glL 
Copper, total recoverable 12 NI GE ~g1l 
Cyanide <10 UII <10 GE ~g1l 
Lead, total recoverable 3.0 NI GE ~g/L 
Mercury, total recoverable 5.3 II • GE 3.5 II • GE ~g1l 
Nickel, total recoverable <6.3 UNI < 0.20 GE ~g1l 
Nitrate as nitrogen 
Nitrate.-nitrite as nitrogen 12,000 NI • 5 GE 13,000 /I • 5 GE 1J9/L 
Selenium, total recoverable <5.0 UII < 5.0 GE ~g1l 
Silver, total recoverable <1.0 UII < 1.0 GE ~g1l 
Tin, total recoverable <0.41 UNI < 2.0 GE ~g1l 
Vanadium, total recoverable <2.0 UII <:: 2.0 GE 1J9IL 
Zinc, total recoverable 53 NI GE IJg/l 

Organic Constituents 

Constituents 3098 Mod Filt. ST!:! DF lab 4Q98 Mod Filt. ST !i DF ~ Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE ~g1l 
Bis(2-ethylhexyl) phthalate <10 UII < 10 GE ~g1l 
Dichloromethane <2.5 UJ/OV/1 <:: 1.0 GE ~g1l 
Tetrachloroethylene 1.3 J/O/1 NDD GE ~g1l 
Trichloroethylene <1.0 UJ/O/1 <:: 1.0 GE ~g1l 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE ~g1l 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-91 Third and Fourth Quarter 1998 



WSRC· TR·99·00013 
Unclassified 

WELL HSB105D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. §Ill P.E Lab 4Q98 Mod El!t ST II OF ill Unit 

Americium-241 <3.6E-02 UW <: 0.1520 GP pCi/L 
Beta dose 64.16 • pCi/L 
Carbon-14 3.7E+01 /I GP pCVL 
Cobalt-SO 1.3E+01 /I GP pGi/l 
Curium-242 <1.4E-02 UIII <: 0.0977 GP pCi/L 
Curiurn-243/244 <2.7E-02 UII/ <: 0.1090 GP pCi/L 
Curium-245/246 <O.OE+OO UIII <: 0,0533 GP pCVL 
Gross alpha 1.7E+01 /I • GP 1.2E+01 /I GE pCilL 
lodine-129 1.0E+01 /I GP pCi/l 
Nickel-S3 1.3E+01 II pCilL 
Nonvolatile beta 1.0E+03 II • GP 1.0E+03 II • GE pCVL 
Plutonium-238 <-7.9E-03 UNI GP pCVL 
Plutonium-2391240 <-4.0E-03 UIII <: 0.1730 GP pCVL 
Radium-226 2.SE+OO II GP pCVL 
Radium-228 <4.6E-01 UIII <: 0.7290 GP pCilL 
Strontium-SO 4.3E+02 II • GP pCi/L 
Technetium-S9 <1.9E+01 UW <: 21.0 GP pCi/l 
Thorium-228 <3.4E-02 UI/I <: 0.4910 GP pCi/L 
Thorium-230 <8.4E-02 UIII <: 0.2080 GP pCi/l 
Thorium-232 <O.OE+OO UI/J < 0.1000 GP pCVL 
Sum of alphas 1.5E+00 pCi/L 
Sum of betas 5.0E+02 • pCi/L 
Total radium 2.5E+OO pCi/l 
Tritium 1.6E+03 II • GP 1.3E+03 /I • GE pCi/ml 
Uranium-233/234 1.3E+00 NI GP pCill 
Uranium-235 <2.BE-02 U1IJ < 0.1150 GP pCVL 
Uranium-238 2.1E-01 II GP pCVL 

e' 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB106C 

SRS Coord. LatILongitude Screen Zone Elevation To~ of Casing Casing Pump Screen Zone 

N71720.9 33.278464 oN 168.7~158.7 ft mst 252.9 ft mst 4" PVC S Barnwell (liB,) 
E57651.5 81.654309 OW 

SAMPLE DATE 07/09/98 10/12198 

FtElDDATA 

Constituents 3098 4098 Unit 

Water elevation 223.3 222.0 ftmsl 
pH 4.8 5.3 pH 
Sp. conductance 7. 78 "Sicm 
Water temperature 23.9 19.6 ·C 
Alkalinity as CaC03 6 2 mglL 
Turbidity 1 0 NTU 
Volumes purged 2.8 2.3 well vol 
Sampling code 
Synchronous water level 222.5 (09117198) 221.0 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST!::! OF Lab ~ Mod Filt. §! !:! OF Lab Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE "giL 
Arsenic, total recoverable <3.0 UII .::: 3.0 GE ~g/L 
Barium, total recoverable ,. II GE "giL 
Cadmium, total recoverable <1.0 Uti < 1.0 GE "giL 
Chromium, total recoverable <2.0 UNI < 3.0 GE jJg/L 
Cobalt, total recoverable 0.089 JIEf NOD GE "giL 
Copper, total recoverable 0.89 II GE "giL 
Cyanide <10 Uti <10 GE "giL 
Lead, total recoverable 0.19 J/EI NOD GE "giL 
Mercury, total recoverable 0.59 II GE 0.57 II GE jJg/L 
Nickel, total recoverable 1.8 NI GE 1J9/L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 5,800 NI 5 GE 6,400 II 3 GE "giL 
Selenium, total recoverable <5.0 Uti < 5.0 GE "giL 
Silver, total recoverable <1.0 UII < 1.0 GE "giL 
Tin, total recoverable <0.16 UNI < 2.0 GE "giL 
Vanadium, total recoverable <2.0 UII < 2.0 GE "giL 
Zinc, total recoverable 12 II GE IJg/L 

Organic Constituents 

Constituents 3098 MEQ Fill. ST!:! QE Lab 4098 Mod Filt. ST !:! OF Lab !!!!l! 
Benzene <1.0 UII < 1.0 GE "giL 
Bis(2-ethylhexyl) phthalate 59 II • GE "gIL 
Dichloromethane <1.0 UII < 1.0 GE IJg/L 
Tetrachloroethylene <1.0 U/I < 1.0 GE "giL 
Trichloroethylene <1.0 UII < 1.0 GE "giL 
T richlorofluoromethane <1.0 UII < 1.0 GE "giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB106C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!:! OF Lab 4Q98 Mod Filt. ST !! !If!d2 lilll! 
Americium-241 <3.1E-02 UIII < 0.1500 GP pCi/L 
Beta dose 0.01 pC,L 
Carbon-14 1.1E+01 1/ GP pCi/L 
Cobalt-SO <2.3E-01 UUI <: 3.7300 GP pCi/L 
Curium-242 <-1.SE-02 UIII < 0.1470 GP pCifL 
Curium-243J244 <3.SE-02 UIII <: 0.1050 GP pCilL 
Curium-245/246 <2.0E-02 UIII < 0.0594 GP pCill 
Gross alpha 7.SE-Q1 1/ GP 8.1 E-01 J/IKlC NDD TM pCi/L 
lodine-129 <B.2E-Dl UIII <: 1.2200 GP pC,L 
Nickel-S3 <2.3E-01 UI <: 3.7300 pC,L 
Nonvolatile beta 2.0E+OD 1/ GP 3.6E+OO 1/ TM pCill 
Plutonium·23B <7.4E-02 UIII < 0.1020 GP pC,L 
Plutonium-239/240 <2.9E-02 UIII <: 0.0863 GP pCilL 
Radium-226 <6.DE-01 UN! < 0.5580 GP pC,L 
Radium-228 Q.2E-01 UJ/I < 1.2700 GP pCi/L 
Strontium-SO <-S.3E-02 UIJIU GP pC,L 
Technetium-99 <-1.0E+01 UIII <: 22.1000 GP pC,L 
Thorium-228 <9.7E-02 UJII < 0.3990 GP pCi/L 
Thorium-230 <9.8E-02 UIII < 0.1340 GP pC,L 
Thorium-232 <2.2E-02 UIII < 0.0648 GP pCi/L 
Sum of alphas 
Sum of betas 1.1E+01 pCi/l 
Tritium 1.6E+02 1/ • GP 1.8E+02 1/ • GE pCilmL 
Uranium-233/234 <1.3E-01 UNI < 0.1160 GP pC,L 
Uranium-235 <6.6E-02 UIII < 0.0662 GP pCi/L 
Uranium-238 <3.9E-02 UIII < 0.1160 GP pCilL 

e' 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB106D 

SRS Coord. LaVLongitude Screen Zone Elevation TOI2 of Casing Casing Pump Screen Zone 

N71727.8 33.278468 oN 230.7~210.7 ft msJ 252.9 ft msl 4"PVC V Water Table (1/82) 
E57644.8 81.654340 oW 

SAMPLE DATE 07/08/98 10/14/98 

FIELD DATA 

Constituents ~ 4Q98 Unit 

Water elevation 228.6 226.0 ftmsJ 
pH 4.2 3 .• pH 
Sp. conductance 88 81 I-IS/em 
Water temperature 19.5 18.2 ·C 
Alkalinity as CaC03 0 0 mglL 
Turbidity 1 1 NTU 
Volumes purged 4.0 3.7 well vol 
Sampling code 
Synchronous water level 226.6 (09/17198) 224.5 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. ST!:! DF ~ 4Q98 ~ Filt. ST !::' DF Lab .tl!!i! 
Antimony. total recoverable <0.20 UII < 0.20 GE ~gll 
Arsenic, total recoverable <3.0 UII < 3.0 GE ~glL 
Barium, lotal recoverable 20 II GE 1J9iL 
Cadmium, total recoverable 0.19 J/EJ NDD GE ~gll 
Chromium, total recoverable 0.63 J/EJ NDD GE !-I9fL 
Cobalt, total recoverable 2.2 II GE 1-19/l 
Copper, total recoverable 8.0 NI GE 1-19/l 
Cyanide <10 UII < 10 GE I-Ig/l 
lead, total recoverable 1.5 J/EVI NDD GE I-Ig/l 
Mercury, total recoverable ,. II • 2 GE 6.3 II • GE I-Ig/l 
Nickel, total recoverable <5.3 UN! < 0.20 1 GE I-Ig/l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 7,300 NI 5 GE 10,000 II • 5 GE I-Ig/l 
Selenium, total recoverable <5.0 UII < 5.0 1 GE "giL 
Silver, total recoverable <1.0 UII < 1.0 1 GE 1-19/l 
TIn, total recoverable <0.54 UN! < 2.0 1 GE ~glL 
Vanadium, total recoverable <2.0 UII < 2.0 1 GE ~g/L 
Zinc, total recoverable <24 UN! < 5.0 1 GE ~glL 

Organic Constituents 

Constituents 3Q98 Mod Filt. ST!:i DF Lab 4Q98 Mod E!!h §! !::' DF .!:!Q Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE "giL 
Bis(2-ethylhexyl) phthalate <10 UJ/QI < 10 • GE "giL 
Dichloromethane <2.3 UJ/OV/1 < 1.0 GE 1-19/l 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 GE 1-19/l 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE "giL 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE ~glL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99·00013 
Unclassified 

WELL HSB106D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod FiJt ST!:! OF Lab ~ Mod Filt. ST !:! OF Lab Unit 

Americium·241 2.2E-01 /I GP pCi/L 
Beta dose 29.61 • pCi/l 
Carbon-14 2.2E+01 /I GP pCi/L 
Cobalt-SO <1.4E+OO UIII <: 4.7000 GP pCi/L 
Curium-242 <-1.0E-02 UIII <: 0.1330 GP pCi/L 
Curium-243/244 <1.4E-01 UN! < 0.1070 GP pGeL 
Curium-245/246 <-4.9E-03 UII/ <: 0.1070 GP pCi/L 
Gross alpha 7.0E+OO /I GP 4.7E+OO /I GE pCi/L 
locline-129 7.1E+OO /I GP pCi/L 
Nickel-63 <1.4E+OO UI <: 4.7000 pGeL 
Nonvolatile beta 4.SE+02 /I • GP S.2E+02 /I • GE pGeL 
Plutonium·238 <2.gE-03 UJlI <: 0.1620 GP pGeL 
Plutonium-239/240 <1.2E-02 UIII <: 0.0505 GP pCi/l 
Radium-226 2.1E+OO /I GP pGeL 
Radium-228 <-1.7E-01 UIII <: 1.3400 GP pGeL 
Strontium-90 1.BE+02 /I • GP pCi/L 
Tecnnetiurn-99 <2.DE+OO UII/ <: 20.7000 GP pCi/L 
Thorium-228 <S.lE-01 UIII <: 0.8490 GP pCi/L 
Thorium-230 <4.6E-02 UIII <: 0.3210 GP pGeL 
Thorium-232 <:1.2E-01 UIII <: 0.1820 GP pCi/L 
Sum of alphas 1.4E+00 pCi/L 
Sum of betas 2.0E+02 • pCi/L 
Total radium 2.1E+00 pGeL 
Tritium 2.9E+02 /I • GP 7.1E+02 /I • GE pCi/mL 
Uranium-2331234 9.9E-01 NI GP pCilL 
Uranium-235 <:6.2E-02 UIII <: 0.0618 GP pCi/L 
Uranium-238 2.0E-Ol /I GP pCi/L 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB107C 

SRS Coord. latflongitude Screen Zone Elevation T012 of Casing Casing Pump Screen Zone 

N71698,5 33.278056 oN 169.3-159.3 ft msl 261.6 ft msl 4"PVC S Barnwell (1181) 
E57432.0 81.654844 "W 

SAMPLE DATE 07/22198 10'12198 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 220.0 219.3 ftmsl 
pH 6.7 6.5 pH 
Sp. conductance 120 140 ~S/cm 
Water temperature 21.4 20.5 ·C 
Alkalinity as CaC03 16 25 mglL 
Turbidit'y 3 0 NTU 
Volumes purged 2 .• 2.3 well vol 
Sampling code 
Synchronous water level 219.6 (09/17/98) 218.3 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod f.!!t 5T.!::!. OF Lab 4098 Mod Filt. ST !! OF ~ Unit 

Antimony, total recoverable <0.14 UN! < 0.20 GE "giL 
Arsenic, total recoverable <3.0 UII < 3.0 GE "giL 
Barium, total recoverable 38 II GE "giL 
Cadmium, total recoverable 0.36 J/EJ NOO GE ~g/l 
Chromium, total recoverable 0.8. J/EJ NOO GE ~g/L 
Cobalt, total recoverable <0.20 UII < 0.20 GE 1J9/L 
Copper, total recoverable 0.89 II GE "giL 
Cyanide <10 UII < 10 GE IJg/L 
Lead, total recoverable <2.0 U/I < 2.0 GE 1J9/L 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 WI <0.20 GE "giL Nickel, total recoverable 2 .• II GE "gIL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 7,900 NI 5 GE 8,000 II 3 GE "giL 
Selenium, total recoverable <5.0 U/I < 5.0 1 GE "gil Silver, total recoverable <1.0 U/I < 1.0 1 GE "giL 
Tin, total recoverable <2.0 UII < 2.0 GE "giL 
Vanadium, total recoverable <2.0 UII < 2.0 GE "giL 
Zinc, total recoverable 12 II GE "giL 

Organic Constituents 

Constituents 3098 Mod B!L 5T!:! OF Lab 4098 Mod Filt. ST !! OF ~ Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE "giL 
Bis(2-ethylhexyl) phthalate <11 UII < 11 GE 1J9/L 
Oichloromethane <1.0 UJ/OI1 < 1.0 GE 1-19/L 
Tetrachloroethylene <1.2 UJ/O/1 < 1.0 GE IJg/L 
Trichloroethylene <1.4 UJ/O/1 < 1.0 GE IJg/L 
Trichlorofluoromethane 4.4 J/O/1 NOO GE "giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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~----~ -~-----------

WSRC-TR-99-QOO13 
Unclassified 

WELL HSB107C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod ill §!!i Q.E Lab 4Q98 Mod Filt. ST !i Q.E h!Q 1m!! 
Americium-241 <-1.3E-01 UIII <: 0.2930 GP pCi/l 
Beta dose 0.20 pCi/L 
Carbon-14 <4.6E+OO UIII <: 8.5100 GP pCi/L 
Cobalt-SO <2.1E-01 UIII < 3.5100 GP pCi/l 
Curiurn-242 <O.OE+OO UIII <: 0.0665 GP pCi/L 
Curium-243/244 <4.2E-02 UJ/I <; 0.0632 GP pCi/L 
Curium-2451246 <-1.SE-02 UIII <; 0.1460 GP pCi/L 
Gross alpha 9.4E-Ol /I GP <8.1 E-Q1 UI/ <S.2E-01 GE pGi/L 
lodine-129 <-l.SE-Ol UIII <; 0.7400 GP pCi/L 
Nickel-63 <2.1E-Ol UI < 3.5100 pCi/L 
Nonvolatile beta S.1E+OO /I GP S.3E+OO /I GE pCi/L 
Plutonium-23S <-2.6E-02 UIII <: 0.1310 GP pCi/L 
Plutonium-2391240 <1.7E-02 UIII < 0.0999 GP pC,L 
Radium-226 <3.4E-Ol UN! <; 0.1540 GP pCi/L 
Radium-228 <1.0E+OO UIII < 1.2600 GP pCi/L 
Strontium-90 1.6E+OO /I GP pC,L 
Technetium-99 <2.1E+00 UII/ < 24.2000 GP pC,L 
Thorium-228 <9.1E-02 UIII < 0.4050 GP pCi/L 
Thorium-230 3.7E-01 /I GP pC,L 
Thorium-232 <2.8E-02 UIII < 0.1970 GP pCi/L 
Sum of alphas 3.7E-01 pCilL 
Sum of betas 1.SE+00 pCilL 
Tritium 3.2E+02 /I • GP 4.1E+02 /I • GE pCilmL 
Uranium-233/234 <2.5E-01 UIII < 0.3480 GP pCilL 
Uranium-235 <6.6E-02 UIII < 0.1980 GP pCilL 
Uranium-238 <1.3E-01 UIII < 0.1980 GP pC,L 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WELL HSB107D 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N71696.6 33.278019 GN 235.1-215.1 ft msl 
ES7412.2 81.654892 oW 

SAMPLE DATE 07/08198 

FIELD DATA 

Constituents 3098 

Water elevation 225.7 
pH 4.6 
Sp. conductance 120 
Water temperature 20.0 
Alkalinity as CaGOs 0 
Turbidity 1 
Volumes purged 6.1 
Sampling code 
Synchronous water level 224.7 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Fill. STt!. 

Antimony, total recoverable <0.20 UII < 0.20 
Arsenic, total recoverable <3.0 Uil < 3.0 
Barium, total recoverable 34 II 
Cadmium, total recoverable <1.0 UII < 1.0 
Chromium, total recoverable 0.74 J/EJ NDD 
Cobalt, total recoverable 1.7 II 
Copper, total recoverable <3.3 UN! < 0.20 
Cyanide <10 UII < 10 
lead, total recoverable <0.42 UNI < 2.0 
Mercury, total recoverable 4.8 II • Nickel, total recoverable <3.1 UNI < 0.20 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 13,000 N! • Selenium, total recoverable <5.0 Uil < 5.0 
Silver, total recoverable <1.0 UII < 1.0 
Tin, total recoverable <0.27 UNI < 2.0 
Vanadium, total recoverable <1.7 UNI < 2.0 
Zinc, total recoverable <16 UNI < 5.0 

Organic Constituents 

Constituents 3Q98 Mod Filt. ST.!:! 

Benzene <1.0 UJ/O/1 < 1.0 
Bis(2-ethylhexyl) phthalate <10 U/I < 10 
Dichloromethane <3.0 UJ/OV/1 < 1.0 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 
Trichloroethylene <1.0 UJ/Of1 < 1.0 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 

Notes: 
• = exceeded holding time 

TOI2 of Casing Casing 

262.3 ft msl 4"PVC 

101l3/9a 

4Q98 

224.3 
4.6 
120 
18.0 
0 
1 
7.2 

223.0 (12121/98) 

QE Lab 4098 Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 3.6 II 
GE 

25 GE 12,000 II 
GE 
GE 
GE 
GE 
GE 

DF Lab 4098 Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 

Pump 

V 

WSRC-TR-99-Q0013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsl 
pH 
I-IS/em 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST t! DF Lab Unit 

jJg/L 
~gJL 
~gJL 
~gJL 

~gJL 
~gJL 
~gJL 
~gJL 
~gJL 

• GE jJg/l 
1J9/l 

• 10 GE ~g/l 
~gJL 
jJg/l 
~gJL 

1J9/l 
IJg/l 

ST t! DF Lab Unit 

1J9/l 
IJg/l 
1J9/l 
1J9/l 
IJg/l 
~gJL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-99 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB107D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Eill.:. ST!! OF Lab 4Q98 Mod B1l ST !! OF .b!Q Unit 

Americium-241 <2.9E-02 UIII < 0.1170 GP pCi/L 
Beta dose 65.73 • pCi/L 
Carbon-14 <2.0E+OO UIII < 9.0100 GP pCill 
Cobalt-60 1.DE+Ol /I GP pCi/l 
Curium-242 <O.OE+OO UIII < 0.0540 GP pCifL 
Curiurn-243/244 <6.3E-02 UI/{ < 0.0889 GP pCiil 
Curium·245/246 <-4.0E-03 UIII < 0.0887 GP pCi/L 
Gross alpha 1.DE+01 /I GP 1.0E+01 /I GE pCi/L 
lodine-129 S.4E+OO /I . GP pCi/l 
Nickel-S3 1.0E+01 /I pCi/L 
Nonvolatile beta 1.2E+03 /I • GP 1.1E+03 /I • GE pCi/l 
Plutonium-238 <O.OE+OO urJ/CI GP pCi/L 
Plutonium-2391240 <9.1E-03 UJJ/Cf GP pCi/L 
Radium-226 1.BE+OO /I GP pCifL 
Radium·228 <S.3E-Ol UIII < 1.0800 GP pCi/L 
Strontium-90 4.BE+02 II • GP pCuL 
Technetium-99 3.0E+Ol /I GP pCilL 
Thorium-228 <1.SE-01 UIII < 0.5250 GP pCill 
Thorium-230 <2.7E-02 UIII < 0.2410 GP pCuL 
Thorium-232 <3.0E-02 UII/ < 0.0911 GP pCill 
Sum of alphas 4.3E+00 pCill 
Sum of betas S.3E+02 • pCi/l 
Total radium 1.8E+OO pCill 
Tritium 3.6E+02 /I • GP 4.SE+02 /I • GE pCilml 
Uranium-233/234 3.DE+OD NI GP pCill 
Uranium-23S 7.SE-01 NI GP pCi/l 
Uranium-238 S.2E-01 /I GP pCi/l 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-100 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB108C 

SRS Coord. Lat/Longitude Screen Zone Elevation TOQ of Casing Casing Pump Screen Zone 

N716SB.7 33.277583 oN 196.0-186.0 ft msl 266.2 ft msl 4"PVC S Barnwell (liB,) 
E57155.5 81.655553 ~w 

SAMPLE DATE 07/22198 10/12198 

FIELD DATA 

Constituents ~ ~ Unit 

Water elevation 219.1 218.3 ftmsl 
pH 7.1 6.7 pH 
Sp. conductance 120 125 ,",S/cm 
Water temperature 22.3 20.0 ·C 
Alkalinity as CaC03 47 48 mg/L 
Turbidity 1 1 NTU 
Volumes purged 4.1 2.8 well vol 
Sampling code 
Synchronous water level 218.7 (09/17/98) 217.4 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod f1!l. ST!! OF Lab 4098 ~ Filt. ST !! OF Lab Unit 

Antimony, total recoverable <0.21 UN! < 0.20 GE JJ9/L 
Arsenic, total recoverable <3.0 U/I < 3.0 GE ~gJL 
Barium, total recoverable 9.7 II GE 1J9/L 
Cadmium, total recoverable <1.0 UII < 1.0 GE 1J9/L 
Chromium, total recoverable 3.8 II GE ~g/L 
Cobalt, total recoverable 0.047 J/EJ NOD GE I-Ig/L 
Copper, total recoverable 3.8 II GE ~gJL 
Cyanide <10 U/I <10 GE ~g/L 
Lead, total recoverable 3.4 II GE jJg/L 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 UII <0.20 GE "'9/L 
Nickel, total recoverable 2.0 II GE ~gJL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,800 NI GE 1,800 II GE IJg/L 
Selenium, total recoverable <5.0 U/I < 5.0 GE jJg/L 
Silver, total recoverable <1.0 U/I < 1.0 GE 1J9/L 
Tin, total recoverable <2.0 UII < 2.0 GE "'9/L 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~gJL 
Zinc, total recoverable 12 II GE jJg/L 

Organic Constituents 

Constituents 3Q98 Mod Fill. ST!! OF Lab 4098 Mod Filt. ST !! OF Lab Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE 1J9/L 
Bis(2-ethylhexyl) phthalate <10 UII < 10 GE \-19ft 
Oichloromethane <1.0 UJfOfl < 1,0 GE IJgfL 
Tetrachloroethylene <1.0 UJfOf1 < 1.0 GE jJg/L 
Trichloroethylene <1.0 UJ/O/l < 1.0 GE ~g/L 
Trichlorofluoromethane <1.0 UJ/Of1 < 1.0 GE ~gJL 

Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-101 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB108C (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST!:! DF Lab ~ Mod Flit. ST !:! DF Lab Unit 

Americium-241 <3.2E-D2 UIII <. 0.0621 GP pCuL 
Beta dose 2.40 • pCuL 
Carbon-14 <3.1E+OO UIII <. 8.7700 GP pCuL 
Cobalt-SO <·1.0E+QO UIII <. 3.1800 GP pCifL 
Curium·242 <O,DE+OO UIII < 0.0653 GP pCuL 
Curium-2431244 <3.SE-02 UIII <. 0.1090 GP pCuL 
Curiurn-24S1246 <O.OE+OO UIII <. 0.0620 GP pCi/L 
Gross alpha 4.9E-01 II GP <5.8E-01 UII <7.DE-01 GE pCi/l 
lodine-129 2.4E+OO II GP pCilL 
Nickel-63 <-1.0E+OD UI <. 3.1800 pCuL 
Nonvolatile beta <8.1 E-01 UIII <. 1.1400 GP 6.2E+OO II GE pCuL 
Plutonium-238 1.DE-01 II GP pCuL 
Plutonium-239f240 1.4E..Q1 II GP pCuL 
Radium-226 <1.SE-01 UIII < 0.4880 GP pCuL 
Radium-228 <1.7E+OO UN! < 1.0600 GP pCuL 
Strontium-90 <-2.SE-02 UIII < 2.3700 GP pCuL 
Technetium-99 <S.8E+OO UIII < 23.9000 GP pCuL 
Thorium-228 <1.3E-01 UIII <. 0.2810 GP pCuL 
Thorium-230 <1.3E-01 UIII <. 0.1790 GP pCuL 
Thorium-232 <2.6E-02 UIII < 0.1790 GP pCuL 
Sum of alphas 2.4E-01 pCuL 
Sum of betas 2.4E+OO pCilL 
Tritium 1.3E+02 II • GP 1.5E+02 II • GE pCilmL 
Uranium-2331234 <4.3E-02 UIII < 0.3000 GP pCuL 
Uranium-235 <1.6E-01 UIII < 0.3010 GP pCill 
Uranium-238 <4.0E-01 UN! < 0.1710 GP pCuL 

.' Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-102 Third and Fourth Quarter 1998 



WELL HSB108D 

SRSCoord. LaVlongitude Screen Zone Elevation 

N716S8.0 33.277566 <IN 232.0-212.0 ft msl 
E57145.6 81.655577 "W 

SAMPLE DATE 07/14/98 

FiElD DATA 

Constituents ~ 

Water elevation 224.2 
pH 4.8 
Sp. conductance 76 
Water temperature 20.0 
Alkalinity as CaC03 0 
Turbidity 1 
Volumes purged 5.9 
Sampling code 
Synchronous water level 223.2 (09/17/98) 

ANAL'mCAL DATA 

Inorganic Constituents 

Constituents 3a98 Mod .El!h ST!:! 

Antimony, total recoverable <0.11 UNI <: 0.20 
Arsenic, total recoverable <3.0 UII <: 3.0 
Barium, total recoverable 15 II 
Cadmium, total recoverable 0.30 J/EI NOD 
Chromium, total recoverable <2.0 UNI <: 3.0 
Cobalt, tolal recoverable 1.8 II 
Copper, total recoverable 38 II 
Cyanide <10 UII <10 
lead, total recoverable 3.7 II 
Mercury, total recoverable 2.8 II • 
Nickel, to1al recoverable 5.9 II 
Nitrate as nitrogen 
Nitrate.nitrite as nitrogen 6,900 " Selenium, total recoverable <5.0 UII < 5.0 
Silver, total recoverable <0.093 UJfCVI < 1.0 
TIn. total recoverable <0.43 UNI < 2,0 
Vanadium, total recoverable <2.0 U/I < 2,0 
Zinc, total recoverable 48 II 

Organic Constituents 

Constituents 3098 Mod Filt. ST!i 

Benzene <1.0 UJfO/1 < 1.0 
Bis(2-ethylhexyl) phthalate <9.9 UII < 9.9 
Dichloromethane <2.4 UJN08/1 < 1.0 
Tetrachloroethylene <1.0 UJ/Of1 < 1.0 
Trichloroethylene <1.0 UJ/Of1 < 1.0 
TrichlorofkJoromethane <1.0 UJ/Of1 < 1.0 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

26B.3ft mst 4"PVC 

10/13/98 

~ 

222.8 
4.9 
65 
19.4 
0 
1 
5.8 

221.8 (12121/98) 

OF Lab 4098 Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 2.9 II 
GE 

3 GE 6,400 " 1 GE 
1 GE 

GE 
GE 
GE 

OF Lab 4098 Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

Unit 

ft mst 
pH 
IJS/cm 
·C 
mg/l 
NTU 
well vol 

ft mst 

ST t! OF Lab Unit 

~g/L 
~g1L 
~g1L 

1J9/L 
IJg/l 
~g1L 
J,JgfL 
J,Jgfl 
J,Jgfl 

• GE J,Jgfl 
J,Jgfl 

5 GE ~g/L 
J,Jgfl 
J,Jgfl 
J,JgfL 
~g1L 
~g1L 

ST t! OF Lab Unit 

~g1L 
~g1L 

~g1L 
~g1L 
~g1L 
~g/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB108D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 MQ5! Filt. ST!:! OF Lab 4Q98 Mod B!h ST !:! OF Lab Unit 

Americium-241 <4.4E-03 UIII < 0.2950 GP pCi/L 
Beta dose 50.32 • pCill 
Carbon-14 2.SE+01 J/X/ NOO GP pCi/l 
Cobalt-SO 7.4E+OO /I GP pCifL 
Curium-242 <O.OE+QO UIII <: 0.20 GP pCUL 
Curium-243/244 <O.OE+OO UIII <: 0.1920 GP pei/l 
Curium-245/246 <O.OE+OO UI/I <: 0.1920 GP pCifL 
Gross alpha 1.SE+01 /I • GP 1.2E+01 /I GE pCUL 
lodine-129 2.6E+OO /I GP pCUL 
Nickel-S3 7.4E+OO /I pCi/l 
Nonvolatile bela 9.2E+02 /I • GP 9.9E+02 /I • GE pCifL 
Plutonium-238 <O.OE+OO UJII <: 0.1850 GP pCi/L 
Plutonium-239l240 <-1.SE-02 UIII <: 0.3250 GP pei/l 
Radium-226 1.7E+Ol /I • GP pCUL 
Radium-228 <-1.2E-02 UIII <: 1.3800 GP pCUL 
Strontium·90 3.BE+02 1/ • GP pCUL 
Technetium-99 c-9.1E+OO Ul/i < 22.3000 GP pCUL 
Thorium-228 <S.2E-02 UIII <: 0.1890 GP pCUL 
Thorium-230 <S.3E-02 UIII <: 0.0606 GP pCUL 
Thorium-232 <-9.7E-03 UIII < 0.0737 GP pCUL 
Sum of alphas 1.1E+OO pCilL 
Sum of betas 4.2E+02 • pCUL 
Total radium 1.7E+01 pCilL 
Tritium 2.3E+02 1/ • GP 3.7E+02 /I • GE pCilmL 
Uranium-233/234 1.1E+OO 1/ GP pCi/L 
Uranium-235 <-4.5E-03 UIII < 0.0998 GP pCi/L 
Uranium-238 <3.8E-02 UIII < 0.0566 GP pCilL 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-104 Third and Fourth Quarter 1998 



WSRC-TR-99'()OO13 
Unclassified 

WELL HSB109C 

SRS Coord. lat/Longitude Screen Zone Elevation TOI:! of Casing Casing Pump Screen Zone 

N71684.8 33.277151 oN 178.4-168.4 ft ms[ 261.6 ft msl 4"PVC S Barnwell (1181) 
ESS89S.S 81.£56229 "W 

SAMPLE DATE 07122198 10/12/98 

FIELD DATA 

Constituents 3098 ~ Unit 

Water elevation 219.5 218.6 ftmsl 
pH 6.2 5.3 pH 
Sp. conductance 54 52 jJS/cm 
Water temperature 22.7 20,4 'C 
Alkalinity as CaC03 13 2 mglL 
Turbidity 1 0 NTU 
Volumes purged 3.5 2.2 well vol 
Sampling code 
Synchronous water level 219.0 (09/17/98) 217.7 (12121/98) ttmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Eilt ST!! DF Lab ~ Mod Filt. ST li OF Lab Unit 

Antimony, total recoverable <0.20 U/I <: 0.20 GE ",gIL 
Arsenic, total recoverable <3.0 UII <: 3.0 GE ~g/L 
Barium, total recoverable 4.9 II GE 1J9/L 
Cadmium, total recoverable <1.0 UII < 1.0 GE ~glL 
Chromium, total reCOverable 1.4 J/EI NDD GE ~glL 
Cobalt, total recoverable <0.20 uti < 0.20 GE ~g/L 
Copper, total recoverable 2.4 II GE ~L 
Cyanide <10 UII < 10 GE ~glL 
Lead, total recoverable 0.41 J/EI NDD GE ~glL 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 UII <0.20 GE ~gIl 
Nickel, total recover3ble 0.90 II GE "gil 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,800 NI GE 1,900 II GE ~g/L 
Selenium, total recoverable <5.0 UII < 5.0 GE ~g/L 
Silver, total recoverable <1.0 UII < 1.0 GE "giL 
Tin, total recoverable <2.0 UII < 2.0 GE ~g/L 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~g/L 
Zinc, total recoverable <5.0 UII < 5.0 GE ~g/L 

Organic Constituents 

Constituents ~ Mod E!!h ST!:!. DF Lab 4Q98 Mod Filt. g li QE Lab Unit 

Benzene <1.0 UJ/Q/1 < 1.0 GE ~glL 
Bis(2-ethylhexyl) phthalate <11 UII <11 GE I)g/L 
Dichloromettlane <1.0 UJ/Of1 < 1.0 GE ~9/L 
Tetrachloroethylene <1.0 UJ/Of1 < 1.0 GE ~g/L 
Trichloroethylene <1.0 UJ/O/l < 1.0 GE ~g/l 
Trichlorofluoromettlane <1.0 UJ/O/1 < 1.0 GE ~glL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB109C (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt STt! DF Lab 4098 Mod Filt. ST t! DF Lab Unit 

Americiurn-241 <3.BE-03 UIII <: 0.1560 GP pCill 
Carbon-14 <1.2E-01 UIII <: 8.6100 GP pCi/l 
Cobalt-BO <-3.4E-02 UIII <: 3.4800 GP pC,L 
Curium-242 <O.OE+OO UIII < 0.0793 GP pCi/l 
Curium-243/244 <S.OE-02 UIII < 0.0754 GP pCi/L 
Curium-245/246 <S.OE-02 Uitl <: 0.0753 GP pCi/L 
Gross alpha <2.2E-01 UIII <: 0.3720 GP <S.3E-01 Ull <6.4E-01 GE pCi/L 
lodine-129 <B.1E-D1 UJ/J <: 0.8900 GP pCi/L 
Nickel-S3 <-3.4E-02 UI <: 3.4800 pCi/L 
Nonvolatile beta <9.9E-01 UIII <: 1.0500 GP B.2E+OO II GE pCi/L 
Plutonium-238 <2.3E-02 Ulfl <: 0.0706 GP pCi/L 
Plutonium·239/240 <1.6E-02 UI/J . <: 0.0934 GP pGi/L 
Radium-226 <2.BE-01 UIII <: 0.3830 GP pCi/L 
Radiurn-228 <4.7E-01 UIII <: 1.1100 GP pCi/L 
Strontium-SO <-1.3E-01 UI!! <: 1.6300 GP pCi/L 
Technetium-99 <-1.SE+01 UIII < 24.2000 GP pCi/L 
Thorium-22B <1.7E-01 UIII < 0.2320 GP pCi/L 
Thorium-230 <1.7E-Ol UIII < 0.1920 GP pCi/L 
Thorium-232 <-B.BE-03 UIII < 0.1920 GP pCi/L 
Sum of alphas 
Sum of betas 
Tritium 4.1E+01 II • GP 4.9E+01 1/ • GE pCi/mL 
Uranium-2331234 <2.3E-01 UIII < 0.1690 GP pCi/L 
Uranium-235 <4.3E-02 UIII < 0.2980 GP pCi/L 
Uranium-238 <1.7E-01 UIII < 0.1690 GP pCi/L 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB1090 

SRS Coord. LaVLongitude Screen Zone Elevation TOI2 of Casing 

N71685.6 33.277136 GN 233.0-213.0 ft msl 261.2 ft msl 
E56885.5 81.656257 oW 

SAMPLE DATE 07/09198 10'12198 

FIELD DATA 

Constituents 3Q98 ~ 

Water elevation 221.4 221.7 
pH 4.2 4.4 
Sp. conductance 46 40 
Water temperature 21.8 23.2 
Alkalinity as CaC03 0 0 
Turbidity 1 0 
Volumes purged 5.3 2.5 
Sampling code 
Synchronous water level 222.0 (09/17/98) (12121198) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3096 Mod Filt. ST !i DF b!e 4Q98 Mod 

Antimony, total recoverable <0.20 UII < 0.20 GE 
Arsenic, total recoverable <3.0 UII < 3.0 GE 
Barium, total recoverable 14 II GE 
Cadmium, total recoverable <1.0 uti < 1.0 GE 
Chromium, total recoverable <1.0 UNI < 3.0 GE 
Cobalt, total recoverable 1.3 II GE 
Copper, total recoverable 3.5 II GE 
Cyanide <10 UII < 10 GE 
Lead, total recoverable 1.4 J/Ei NDD GE 
Mercury, total recoverable 0.64 II GE 0.73 II 
Nickel, total recoverable 3.3 N! GE 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2,800 NI GE 2,800 II 
Selenium, total recoverable <5.0 UII < 5.0 GE 
Silver, total recoverable <1.0 UII < 1.0 GE 
Tin, total recoverable <0.22 UN! < 2.0 GE 
Vanadium, total recoverable <2.0 UII < 2.0 GE 
Zinc, total recoverable 13 II GE 

Organic Consthuents 

Constituents 3098 Mod Filt. ST!:! OF Lab 4Q98 Mod 

Benzene <1.0 UII < 1.0 GE 
Bis(2-ethythexyl) phthalate <9.8 UII < 9.8 GE 
Dichloromethane <1.0 WI < 1.0 GE 
T etrachtoroethylene <1.0 UII < 1.0 GE 
Trichloroethylene <1.0 UII < 1.0 GE 
T richJorofluoromethane <1.0 WI < 1.0 GE 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C·107 

Casing Pump 

4"PVC S 

.Ei!t 

Filt. 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsJ 
pH 
IJS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !i OF Lab Unit 

~g1L 
~g1L 
~g1L 
~g/L 

~g1L 
~g1L 
~g1L 

~g1L 
~g1L 

GE ~g1L 
~g1L 

2 GE ~g1L 

~g1L 
~g1L 
~g1L 

1J9/l 
j.Jg/l 

ST !i OF lab Unit 

~g/L 
j.Jg/L 
j.Jg/L 
j.Jg/L 
IJg/L 
j.Jg/L 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB109D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod .Ei!L STl:! OF Lab 4Q9B Mod Filt. ST l:! OF Lab Unit 

Americium-241 <4.9E-03 UII! < 0.1430 GP pCi/L 
Carbon-14 <7.0E+OO UII/ < 9.4500 GP pCuL 
Cobalt-SO <2.3E+OO UIII <: 2.7600 GP pCUL 
Curium-242 <3.3E-02 Uifl <: 0.0994 GP pCifL 
Curium-243/244 <9.2E-03 UIII <: 0.1100 GP pCuL 
Curium-245/246 <-4.2E-03 UIII < 0.0930 GP pCuL 
Gross alpha 5.1E+OO /I GP <1.2E+OO U/I <4.1E-01 GE pCifL 
lodine-129 <4.7E-01 UIII < 1.2200 GP pCuL 
Nickel-63 <2.3E+OO UI < 2.7600 pCifL 
Nonvolatile beta 1.9E+02 /I • GP 1.2E+01 /I GE pCUL 
Plutonium-238 <O.OE+OO UII/ < 0.0449 GP pCifL 
Plutonium-2391240 <1.1 E-02 UIII < 0.0788 GP pCi/l 
Radium-226 2.9E+OO /I GP pCifL 
Radium-22B <1.0E+OO UJ/J < 1.1700 GP pCUL 
Strontium-SO 9.SE+01 JIU NO~ GP pCifL 
Technetium-99 <-1.0E+01 Ull/ < 20.9000 GP pCill 
Thorium-228 <1.7E-01 UIII <: 0.4400 GP pCilL 
Thorium-230 <3.6E-02 UIII < 0.1970 GP pCi/l 
Thorium-232 <1.9E-02 UIII < 0.0560 GP pCi/l 
Sum of alphas 1.4E+00 pCi/l 
Sum of betas 9.5E+01 • pCill 
Total radium 2.9E+OO pCill 
Tritium 3.1E+Ol /I • GP 6.7E+01 /I • GE pCilml 
Uranium-233/234 8.4E-01 /I GP pCill 
Uranium-235 3.0E-01 /I GP pCill 
Uranium-238 2.4E-01 /I GP pCuL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-108 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB110C 

SRS Coord. Lat/Longitude Screen Zone Elevation TOI:! of Casing Casing Pump Screen Zone 

N71779.3 33.277009 ~N 181.4-171.4 ft msl 255.7 ft msl 4"PVC S Barnwell (JIB,) 
E56S80.7 81.656979 "W 

SAMPLE DATE 07123/98 1 0'12198 

FIELD DATA 

Constituents 3098 ~ Unit 

Water elevation 219.8 218.8 ft msl 
pH 5.6 6.8 pH 
Sp. conductance 26 30 "Slcm 
Water temperature 20.8 20.4 ·C 
Alkalinity as CaC03 2 1 mg/l 
Turbidity 1 2 NTU 
Volumes purged 2.1 0.064 well vol 
Sampling code XN 
Synchronous water level 219.2 (09/17/98) 217.9 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST!::! QE ~ 4Q98 Mod Filt. ST !! OF Lab Unit 

Antimon~, total recoverable <0.20 UII <: 0.20 GE "giL 
Arsenic, total recoverable <3.0 UII < 3.0 GE "giL 
Barium, total recoverable 5.3 II GE IJg/l 
Cadmium, total recoverable <1.0 UII < 1.0 GE "giL 
Chromium, total recoverable 2.3 J/EI NOD GE ~g/L 
Cobalt, total recoverable 0.12 J/EI NOD GE "giL 
Copper, total recoverable 5.6 II GE "giL 
Cyanide <10 UII <10 GE ~g/L 
Lead, total recoverable 3.3 /I GE ~g/L 
Mercury, total recoverable <0.20 Uti < 0.20 GE <0.20 UII <0.20 GE ~g/L 
Nickel, total recoverable 1.2 II GE ~g/l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 530 J/IVl1 NOD GE 530 II GE ~g/L 
Selenium, total recoverable <5.0 UII < 5.0 GE "giL 
Silver, total recoverable <1.0 UII < 1.0 GE ~g/l 
Tin, total recoverable <2.0 UII < 2.0 GE jJg/l 
Vanadium, total recoverable <2.0 UII < 2.0 GE jJg/L 
Zinc, total recoverable 8.8 II GE "giL 

Organic Constituents 

Constituents 3Q98 ~ Filt. STti OF Lab 4Q98 Mod Filt. ST !! QE Lab Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE jJg/L 
Bis(2-ethylhexyl) phthalate 32 II • GE ~g/L 
Oichloromethane <1.5 UJN0811 < 1.0 GE ~g/L 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 GE "giL 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE ~g/l 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE ~g/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-109 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB110C (cont.) e 
Radioactive Constituents 

Constituents 3098 1@!! Filt. ST,!:! OF ~ 4Q98 Mod Filt. ST !! OF Lab Unit 

Americium..241 <S.9E-02 VIII < 0.0680 GP pCi/L 
Carbon·14 <3.0E+OO UIII <: 8.4900 GP pCi/L 
Cobalt-60 <7.BE-01 Ulfl <: 3.6000 GP pCi/L 
Curium-242 <O.OE+OO UIII < 0.0713 GP pCVL 
Curiurn-243/244 <S.7E-02 UIII <: 0.1410 GP pCVL 
Curium-245/246 <O.OE+OO VIII <: 0.0680 GP pCilL 
Gross alpha <3.3E-01 UIII < 0.4320 GP <1.SE-01 UII <S.3E-01 GE pCilL 
lodine-129 <1.9E-01 VIII <: 0.5930 GP pCi/L 
Nickel-63 <7.BE-01 UI < 3.6000 pCi/L 
Nonvolatile beta <4.4E-01 UIII < 0.9690 GP <1.2E+QO uti <1.0E+QO GE pCVL 
Plutonium-238 <-4.5E-02 VIII < 0.2170 GP pCVL 
Plutonium-2391240 <8.9E-02 UIII < 0.3250 GP pCi/L 
Radium-226 ""7.BE-01 UIII <: 0.B050 GP pCilL 
Radium-22B <B.9E-D1 UIII < 1.3000 GP pCVL 
Strontium-90 <3.SE-02 UIJ/CJ GP pCiJL 
Technetium-99 <-2.1E+00 UI/J <22.0 GP pCi/L 
Thorium-228 <1.6E-02 UIII < 0.1860 GP pCifL 
Thorium-230 <1.6E-01 UI/J < 0.2510 GP pCVL 
Thorium-232 <-2.8E-02 uur < 0.2210 GP pCilL 
Sum of alphas 
Sum of betas 
Tritium 7.1E+00 II GP 1.1E+01 II GE pCi/mL 
Uranium-2331234 <2.0E-03 UII! < 0.3760 GP pCi/L 
Uranium-235 <-2.4E-02 UIII < 0.3100 GP pCi/L 
Uranium-238 <5.0E-02 UI!! < 0.1490 GP pCi/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB110D 

SRS Coord. Latflong itude Screen Zone Elevation 

N7178S.2 33.2n008 oN 231.4-211.4 ft msl 
ES6672.1 81.657013 OW 

SAMPLE DATE 07123198 

FIELD DATA 

Constituents 3098 

Water elevation 222.1 
pH 4.3 
Sp. conductance 42 
Water temperature 20.6 
Alkalinity as CaC03 0 
Turbidity 0 
Volumes purged 2.7 
Sampling code 
Synchronous water level 221.3 (09117/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. §It! 

Antimony, total recoverable <0.20 UII <: 0.20 
Arsenic, total recoverable <3.0 UII < 3.0 
Barium. total recoverable 3.9 II 
Cadmium, total recoverable <1.0 UII <: 1.0 
Chromium, total recoverable 1.2 JIEI NOD 
Cobalt, total recoverable 2.9 II 
Copper, total recoverable 2.0 II 
Cyanide <10 WI <10 
Lead, total recoverable <2.0 WI < 2.0 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel. total recoverable 1.6 II 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,500 JIIV/1 NOD 
Selenium, total recoverable <5.0 UII < 5.0 
Silver, total recoverable <1.0 UII < 1.0 
Tin, total recoverable <2.0 UII < 2.0 
Vanadium, total recoverable <2.0 UII < 2.0 
Zinc, total recoverable <5.0 UII < 5.0 

Organic Constituents 

Constituents 3098 Mod filL STl! 

Benzene <1.0 UJ/O/1 < 1.0 
Bis(2-ethylhexyl) phthalate <10 UII < 10 
DiChloromethane <1.6 UJN08/1 < 1.0 
TetraChloroethylene <1.0 UJ/O/1 < 1.0 
TriChloroethylene <1.0 UJ/O/1 < 1.0 
T richlorofiuoromethane <1.0 UJ/O/1 < 1.0 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

255.6 ft msl 4~ PVC 

10/28/98 

4098 

22o.s 
4.4 
35 
20.5 
0 
0 
2.0 

220.2 (12121/98) 

OF lab 4Q98 Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE <0.20 UII <0.20 
GE 

GE 1,400 II 
GE 
GE 
GE 
GE 
GE 

OF lab ~ Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 

Pump 

V 

WSRC-TR-99-Q0013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsl 
pH 
IJS/cm 
·C 
mgtL 
NTU 
well vol 

ftmsl 

ST l! OF lab Unit 

1J9/L 
J,lg/L 
~gll 

~gll 
1J9/L 
1J9/L 
~gll 
IJg/L 
~gll 

GE ~gll 
~glL 

GE ~gll 
~gll 

~gtl 
~gll 
~gll 

~gtl 

ST l! OF lab Unit 

1J9/L 
1J9/L 
~gll 

~gll 
~gll 
~gll 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB110D (cont.) 
_ 

Radioactive Constituents 

Constituents 3098 Mod Filt. ST !! DF Lab 4Q98 Mod ill ST !! DF Lab Unit 

Amerlcium-241 <-3.1E-OS UlIl <: 0.4200 GP pCi/L 
Carbon-14 <1.4E+OD UIII < 8.7600 GP pCi/l 
Cobalt-SO <6.BE-01 UIII <: 2.8700 GP pCi/L 
Curium-242 <1.9E-01 UIII < 0.3590 GP pCi/L 
Curium-243/244 <4.6E-01 Ullf <: 0.6190 GP pCi/L 
Curium-245/246 <6.DE-02 UIII <: 0.1800 GP pCi/L 
Gross alpha 1.SE+OO J/CI NDD GP <2.2E+OO uti <B.OE·01 GE pCi/L 
lodine-129 <S.1E-01 UIII <: 0.8240 GP pCi/L 
Nickel-63 <O.OE+OO UIII <: 24.0000 GP pCUL 
Nonvolatile beta 6.4E+01 Ii • GP 5.8E+01 Ii • GE pCUL 
Plutonium-238 <-4.1E-03 UIII <: 0.08S1 GP pCilL 
Plutonium-2391240 <2.0E-02 Ulli <: 0.1140 GP pCUL 
Radium-226 8.1E-01 Ii GP pCill 
Radiurn-228 <1.4E+OO UNI <: 0.8250 GP pCUL 
Strontium-90 3.0E+01 J/CI NDD GP pCilL 
Technetium-99 <1.4E+OO UIII < 20.3000 GP pCUL 
Thoriurn-228 <1.7E-02 UIII < 0.2080 GP pCUL 
Thorium-230 <1.3E-01 UI!! < 0.0978 GP pCUL 
Thorium-232 <3.3E-02 UIII < 0.0978 GP pCifl 
Sum of alphas 4.6E-01 pCi/l 
Sum of betas 3.0E+01 pCi/l 
Total radium 8.1 E-01 pCill 
Tritium 1.5E+01 /I GP 1.8E+01 /I GE pCi/ml 
Uranium-233/234 4.6E-01 /I GP pCi/l 
Uranium-235 <O.OE+OO UIII < 0.2050 GP pCi/l 
Uranium-238 <5.2E-02 UI/! < 0.3600 GP pCifl 

-, 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-112 Third and Fourth Quarter 1998 



WELL HSB111C 

SRS Coord. Latllongitude Screen Zone Elevation 

N71919.4 33.277027 oN 150.7·140.7 ft mst 
E56501.9 81.657722 "'IN 

SAMPLE DATE 07/22198 

FIELD DATA 

Constituents 3098 

Water elevation 220.8 
pH 5.2 
Sp. conductance 100 
Water temperature 20.6 
Alkalinity as CaC03 
Turbidity 1 
Volumes purged 3.4 
Sampling code 
Synchronous water level 220.0 (09/17/98) 

ANALYTICAL DATA 

Inorgan;c Constituents 

Constituents 3098 ~ Ell!:. ST!:! 

Antimony, total recoverable <0.20 Uil < 0.20 
Arsenic, total recoverable <3.0 UI/ < 3.0 
Barium. total recoverable 9.9 /I 
Cadmium, total recoverable 0.35 JIEJ NOD 
Chromium, total recoverable 1.9 JIEJ NOD 
Cobalt, total recoverable 0.75 /I 
Copper, total recoverable 2.7 /I 
Cyanide <10 UI/ < 10 
Lead, total recoverable 0.36 JIEJ NOD 
Mercury. total recoverable <0.20 UI/ < 0.20 
Nickel, total recoverable 3.4 1/ 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 12,000 NI • 
Selenium, total recoverable <5.0 UI/ < 5.0 
Silver, total recoverable <1.0 UI/ < 1.0 
Tin, total recoverable <2.0 UI/ <: 2.0 
Vanadium, total recoverable <2.0 UI/ < 2.0 
Zinc, total recoverable 16 /I 

Organic Constituents 

Constituents ~ Mod E1!l. STt! 

Benzene <1.0 UJfO/1 < 1.0 
Bis(2-ethylhexyl) phthalate <10 Ull < 10 
Dichloromethane <1.0 UJ/O/1 < 1.0 
Tetrachloroethylene <1.0 UJfO/1 < 1.0 
Trichloroethylene <1.0 UJ/O/1 < 1.0 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 

Notes: 
• = exceeded holding time 

TOE of Casing Casing 

256 ft mst 4"PVC 

10/12/98 

~ 

219.7 
4.9 
110 
20.3 
0 
0 
2.0 

218.7 (12121/98) 

OF Lab 4098 Mod Fill. 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE <0.20 Ull <0.20 
GE 

5 GE 11,000 /I 
GE 
GE 
GE 
GE 
GE 

Q.E Lab 4Q98 Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

Unit 

ftmsl 
pH 
!-IS/em 
'C 
mglL 
NTU 
well vol 

ftmsl 

§I !:! OF Lab Unit 

~g1L 
~g1L 

~gIL 

1J9/L 
~glL 

1J9/L 
1J9fL 
IJgfL 
~g1L 

GE ~g1L 
~g1L 

• 6 GE ~g1L 
~g1L 

~g1L 
~g1L 

1J9fL 
~g1L 

ST !:! OF lab 1!!!l! 

1J9fL 
~gIL 
IJg/L 
1J9fL 
IJg/L 
IJgfL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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-----------------

WSRC-TR-99-00013 
Unclassified 

WELL HSB111C (cont_) 
_ 

Radioactive Constituents 

Constituents 3Q98 Mod Filt. ST!:! OF Lab ~ Mod Filt. ST !:! DF lab Unit 

Americiurn-241 <9.6E-03 UIII <: 0.0566 GP pCi/L 
Beta dose 0.06 pCi/L 
Carbon-14 <S.OE+OO UI/I <: 8.6700 GP pCifl 
Cobalt-SO <3.0E-01 UIII < 3.3500 GP pCi/l 
Curium-242 <-4,SE-03 UIII < 0.1050 GP pCilL 
Curium-243/244 <1.9E-02 UIII <: 0.0566 GP pCifL 
Curium-245/246 <O.OE+OO UIII <: 0.0566 GP pCjlL 
Gross alpha 8.BE-01 /I GP 1.2E+OO J/IKlC NOD TM pCilL 
IOOine-129 <1.BE-01 UIII <: 1.1800 GP pCuL 
Nickel-53 <3.DE-01 UI < 3.3500 pCuL 
Nonvolatile beta 1.BE+01 /I GP 2.9E+01 /I TM pCill 
Plutonium-238 <5.7E-02 UIII <: 0.0821 GP pCilL 
Plutonium-2391240 <1.SE-02 UIII < 0.0458 GP pCill 
Radiurn-226 <3.1E-01 UIII <: 0.3780 GP pCuL 
Radium-228 <S.3E-01 UIII < 0.9320 GP pCilL 
Strontium-SO <2.3E+OO UIII < 4.6300 GP pCuL 
Technetium-99 5.5E+01 /I • GP pCuL 
Thorium-228 <1.9E-02 UIII < 0.3160 GP pCifl 
Thorium-230 <1.4E-01 UIII < 0.1600 GP pCill 
Thorium-232 <O.OE+OO Uill < 0.0907 GP pCifl 
Sum of alphas 
Sum of betas 5.5E+01 • pCifl 
Tritium 1.2E+03 II • GP 1.4E+03 /I • GE pCifml 
Uranium-233/234 <5.5E-02 Utll < 0.1640 GP pCuL 
Uranium-235 <4.2E-02 UUI < 0.2890 GP pCifl 
Uranium-238 <-1.3E-02 UUI < 0.2880 GP pCill 

_I 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB111D 

SRS Coord. 

N71926.2 
E56494.5 

LaVlongitude 

33.2n030 ON 
81.657754 ·W 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 
Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 
Selenium. total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
DiChloromethane 
TetraChloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded hOlding time 

3098 

<0.20 
<3.0 
11 
<1.0 
2.1 
0.70 
2.5 
<10 
0.60 
<0.20 
1.7 

25,000 
<5.0 
<1.0 
<2.0 
<2.0 
10 

3098 

<1.0 
<10 
<15 
<1.0 
<1.0 
<1.0 

07/27/98 

3098 

221.6 
5.0 
220 
20.8 
6 
0.8 
3.7 

Screen Zone Elevation 

195.7·185.7 ft msl 

220.8 (09/17/98) 

!::12!! Filt. ST.!:! 

UII < 0.20 
Ull <: 3.0 
II 
Ull <: 1.0 
J/EJ NOD 
II 
II 
UII <10 
J/EJ NOD 
UII < 0_20 
II 

NI • 
UII < 5.0 
UII < 1.0 
UII < 2.0 
UII < 2.0 
II 

Mod Filt. STli 

UII < 1.0 
WI < 10 
UNI < 1.0 
UII < 1.0 
UII < 1.0 
UII < 1.0 

QE 

10 
1 
1 
1 
1 
1 

OF 

Top of Casing 

256ft msl 

Lab 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 

GE 
GE 
GE 
GE 
GE 
GE 

~ 

GE 
GE 
GE 
GE 
GE 
GE 

10/15/98 

4098 

220.0 
5.0 
220 
19.6 
1 
o 
2.2 
N 
219.5 (12121/98) 

~ Mod 

<0.20 UII 

24,000 II 

4098 Mod 

Casing Pump 

4" PVC V 

Filt. 

<0.20 

Fill. 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

ftmsl 
pH 
!-IS/em 
·C 
mglL 
NTU 
well vol 

ftmsl 

ST li OF 

• 10 

.§! li OF 

~ Unit 

I-Ig/l 
IJg/l 
1J9/L 
~g1L 
1J9/L 
~g1L 
~g/L 

~9/L 
~g/L 

GE iJg/L 

~g1L 

GE ~g1L 
~g1L 

~g1L 
~g1L 

~g1L 
~g1L 

~ Unit 

~g1L 
~g1L 
~g1L 

~g1L 
~g1L 

~g1L 

• = exceeded groundwater protection or monitoring constituent standard (see Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB111D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!:! OF Lab 4098 Mod Filt. ST !:! OF Lab Unit 

Americiurn-241 <2.5E-02 UI!! <: 0.0625 GP pCilL 
Beta dose 4.06 • pCvL 
Carbon-14 4.BE+01 /I GP pCvL 
Cobalt-GO <4.7E-01 UIII <: 3.3900 GP pCi/L 
Curium-242 <O.OE+OO UIII <: 0.0317 GP pCi/l 
Curium-243/244 <9.9E-03 UIII <: 0.0298 GP pCi/L 
Curium-245/246 <O.OE+OO UIII <: 0.0297 GP pCi/L 
Gross alpha 4.2E+OO II GP <1.6E+OO UI/ <1.7E+OO GE pCi/L 
lodine-129 3.9E+OO /I GP pCifL 
Nickel-63 <4.7E-01 Ul <: 3.3900 pCvL 
Nonvolatile bela 4.8E+01 /I GP 2.0E+01 /I GE pCi/L 
Plutonium-238 <O.OE+OO UII/ <: 0.0317 GP pCvL 
Plutonium-239/240 <1.1E-02 UIII <: 0.0317 GP pCifL 
Radium-226 2.BE+OO /I GP pCill 
Radium-228 <-2.SE-01 Viii <: 1.3300 GP pCifL 
Strontium-SO <3.1E-01 Ull/ <: 1.2300 GP pCi/l 
Technetium-99 1.2E+02 /I • GP pCvL 
Thorium-228 <3.7E-03 UIJ/CI GP pCvL 
Thorium-230 <-2.2E-02 UIJ/CI GP pCill 
Thorium-232 <O.OE+OO UIJ/CI GP pCi/l 
Sum of alphas 4.2E-01 pCi/l 
Sum of betas 1.7E+02 • pCifl 
Total radium 2.8E+OO pCifl 
Tritium 3.0E+03 1/ • GP 3.2E+03 1/ • GE pCi/ml 
Uranium-233/234 2.6E-01 1/ GP pCi/l 
Uranium-23S <8.0E-02 UIII < 0.1840 GP pCi/l 
Uranium-238 1.SE-01 /I GP pCifl 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC. TR·99-00013 
Unclassified 

WELL HSB111E 

SRS Coord. lat'longitude Screen Zone Elevation TOt! of Casing Casing Pump Screen Zone 

N71932.B 33.277033 "N 231.7-211.7 ft msl 255.9 ft msl 4"PVC V Water Table (1182) 
ES6487.2 81.6Sn86 OW 

SAMPLE DATE 07/09/98 10/14/98 

FIELD DATA 

Constituents 3098 ~ Unit 

Water elevation 217.9 220.3 ftmsl 
pH 4.4 4.3 pH 
Sp. conductance 42 40 ~S/cm 
Water temperature 20.5 lB.7 ·C 
Alkalinity as CaC03 0 0 mgIl 
Turbidity 1 1 NTU 
Volumes purged 8.8 5.0 well vol 
Sampling code N 
Synchronous water level 220.9 (09/17198) 219.5 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt gt! OF lab ~ Mod Bll. ST l! OF lab Unit 

Antimony, total recoverable <0.20 U/I < 0.20 GE ~g/L 
Arsenic, total recoverable <3.0 U/I < 3.0 GE "gil 
Barium, total recoverable 5.1 /I GE "gil 
Cadmium. total recoverable <1.0 uti < 1.0 GE "gil 
Chromium, total recoverable <1.9 UNI < 3.0 GE 1J9/l 
Cobalt, total recoverable 0.41 ff GE "gil 
Copper. total recoverable 1.5 ff GE IJg/l 
Cyanide <10 Uff < 10 GE IJg/l 
lead. total recoverable 0.40 J/EJ NDD GE 1J9/l 
Mercury, lotal recoverable <0.20 Uff < 0.20 GE <0.20 Uti <0.20 GE 1J9/l 
Nickel, total recoverable 1.1 NI GE ~g/L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2,300 NI GE 3,200 ff 3 GE "gil 
Selenium. total recoverable 0.60 J/EJ NOD GE "giL 
Silver, total ret;Overable <1.0 Uff < 1.0 GE IJg/l 
Tin, total recoverable <0.23 UNI < 2.0 GE 1J9/L 
Vanadium, total recoverable <2.0 Uff < 2.0 GE "gil 
Zinc, total recoverable 4.7 J/EJ NOD GE "gil 

Organic Constituents 

Constituents 3098 Mod Filt. STl! OF lab ~ Mod Filt. ST l! OF ~ Unit 

Benzene <1.0 Uff < 1.0 GE "gil 
Bis(2-ethylhexyl) phthalate <10 Uti < 10 GE 1J9/l 
Dichloromethane <1.0 Uff < 1.0 GE 1J9/l 
Tetrachloroethylene <1.0 Uff < 1.0 GE IJg/l 
Trichloroethylene <1.0 Uff < 1.0 GE "gil 
Trichlorofluoromethane <1.0 Uff < 1.0 GE "gil 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99·00013 
Unclassified 

WELL HSB111E (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Fill. ST1:i DF Lab ~ Mod Filt. ST !! DF Lab Unit 

Americium-241 <-2.1E-02 UIII 0:: 0.1500 GP pCi/L 
Beta dose 0.28 pCi/L 
Carbon-14 <-1.2E+OO UIII 0:: 8.9300 GP pCi/L 
Cobalt-60 <1.4E+OO UIII <: 4.9100 GP pCi/L 
Curium-242 <-S.2E-03 UII! 0:: 0.1360 GP pCi/L 
Curium-243/244 <1.4E.Q2 UII! 0:: 0.1660 GP pCi/L 
Curium-245/246 <O.OE+OO UIII < 0.0725 GP pCilL 
Gross alpha 4.2E+OO /I GP 3.4E+OO Jill NDD GE pCUL 
lodine-129 <2.1E-01 UIII 0:: 0.7810 GP pCuL 
Nickel-63 <1.4E+OO UI < 4.9100 pCuL 
Nonvolatile beta 1.6E+02 /I • GP 1.2E+02 /I • GE pCuL 
Plutonium-238 <O.OE+OO UIII 0:: 0.0527 GP pCi/L 
Plutonium-239f240 <O.OE+OO UlII < 0.0527 GP pCi/L 
Radium-226 S.7E+OO /I • GP pCi/L 
Radium-228 1.4E+OO /I GP pCi/L 
Strontium-90 B.3E+01 JIU NOD GP pCi/L 
Technetium-99 <-S.5E+OO UII! < 21.60 GP pCi/L 
Thorium-228 <2.BE-02 UIII < 0.495 GP pCi/L 
Thorium-230 <1.1E-01 UIII < 0.199 GP pCi/L 
Thorium-232 <1.2E-02 UUI < 0.144 GP pCi/L 
Sum of alphas 7.0E-01 pCi/L 
Sum of betas 8.4E+01 • pCi/L 
Tritium 4.1E+03 II • GP 7.9E+02 /I • GE pCilmL 
Uranium-2331234 5.3E-01 /I GP pCi/L 
Uranium-235 1.BE-01 /I GP pCi/L 
Uranium-238 <7.7E-02 UII! < 0.1080 GP pCi/L 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-OOO13 
Unclassified 

WELL HSB112C 

SRS Coarct latlLoneitude Screen Zone Elevation To~ of Casing Casing Pump Screen Zone 

N721S6.4 33.277413 oN 150.6-140.6 ft msl 254.9 ft msl 4" PVC 5 Barnwell (ItB1) 
E56417.4 81.658404 "W 

SAMPLE DATE 08/03198 10/12198 

FIELD DATA 

Constituents 3098 ~ Unit 

Water elevation 222 220.6 ftmsl 
pH 7.0 7.2 pH 
Sp. conductance 92 82 !.IS/em 
Water temperature 20.7 20.8 ·C 
Alkalinity as CaC03 6.0 9 mg/L 
Turbidity 7 0 NTU 
Volumes purged 0.75 2.1 well vol 
Sampling code 
Synchronous water level 220.9 (09117198) 219.6 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. §It! DF Lab 4098 M2!! Filt. §I !! DF Lab Unit 

Antimony, total recoverable 0.24 II GE 1J9/L 
Arsenic, total recoverable <3.0 Uli < 3.0 GE )JgJL 
Barium, total recoverable 14 Ii GE IJg/l 
Cadmium, total recoverable 0.37 JIEi NDD GE ~g1l 
Chromium, total recoverable 1.6 JIEI NDD GE ~g1l 
Cobalt, total recoverable 0.54 Ii GE ~g1l 
Copper, total recoverable 1.5 Ii GE ~g1l 
Cyanide <10 UII <10 GE ~l 
Lead, total recoverable 0.40 JIEI NDD GE ~g1l 
Mercury, total recoverable 0.070 JIEI NDD GE <0.20 Uil <0.20 GE ~g1l 
Nickel. total recovelClble 2.7 II GE ~gIl 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 5,900 NI 5 GE 4,300 /I 3 GE "gil 
Selenium, total recoverable <5.0 Uil < 5.0 GE "giL 
Silver, total recoverable 0.74 JIEI NDD GE ~g1l 
Tin, total recoverable 4.0 /I • GE ~gIl 
Vanadium, total recoverable <2.0 Uil < 2.0 GE ~g1l 
Zinc, total recoverable 32 /I GE ~g1l 

Organic Constituents 

Constituents 3Q98 M2!! E!!h §It! DF ~ 4Q98 Mod Filt. ST !! Qt: Lab ~ 
Benzene <1.0 UJIOl1 < 1.0 GE ~gll 
Bis(2-ethylhexyl) phthalate <10 UJIQI < 10 • GE ~gll 
Dichloromethane <1.0 UJ/O/1 < 1.0 GE ~gll 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 GE ~g/L 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE ~g/L 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE ~g1l 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB112C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!:! QE Lab 4098 M2£ Filt. §! !:! DF Lab Unit 

Americium-241 <6.2E-02 UIJI < 0.0681 GP pCi/L 
Beta dose 0.34 pCill 
Carbon-14 2.6E+01 II GP pCi/L 
Cobalt-SO <-3.4E-02 UIII <: 3.2500 GP pCi/L 
Curiurn-242 <2.4E-02 UIII < 0.0733 GP pCi/L 
Curium-243/244 <4.7E-03 UII! < 0.1620 GP pCi/L 
Curium-245/246 <2.3E-02 UIII <: 0.0681 GP pCi/L 
Gross alpha <6.2E-01 UIII < 1.2100 GP <2.SE-01 UII <S.1E-01 GE pCi/l 
lodine-129 <3.9E-02 UIII <: 1.3000 GP pCUL 
Nickel..f)S <-3.4E-02 UI <: 3.2500 pCUL 
Nonvolatile beta 1.1E+01 II GP <6.7E-01 UII <1.1E+OO GE pCilL 
Plutonium-238 <3.8E-02 UIII < 0.1140 GP pCilL 
Plutonium-239l240 <6.7E-02 UIII < 0.20 GP pCUL 
Radium-226 <4.SE-01 UN! <: 0.4140 GP pCilL 
Radium-228 1.4E+OO II GP pCUL 
Strontium-90 <1.2E+OO UIJ1CI GP pCilL 
Technetium-99 4.2E+01 II GP pCUL 
Thorium-228 <8.7E·02 UIII < 0.2930 GP pCi/l 
Thorium-230 <1.0E·01 UIII < 0.1000 GP pCUL 
Thorium--232 <·8.0E-03 UIII < 0.1760 GP pCi/L 
Sum of alphas 1.4E+01 pCi/l 
Sum of betas 6.9E+01 • pCi/L 
Total radium 1.4E+OO pCill 
Total radium 7.1E+OO pCi/l 
Tritium 8.5E+02 II • GP 4.8E+02 II • GE pCilml 
Uranium-2331234 8.4E+OO II GP pCi/l 
Uranium-235 8.6E-01 II GP pCi/l 
Uranium·238 4.4E+OO II GP pCi/L 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB112D 

SRS Coord. LatlLongitude Screen Zone Elevation Tog; of Casing Casing Pump Screen Zone 

N72161.6 33.2n410 aN 196.3-1 8S.3 ft msl 255.1 ft msl 4"PVC V Water Table (1162) 
ESS40B.1 81.658439 ow 

SAMPLE DATE 08/03198 10/28198 

FiElD DATA 

Constituents ~ ~ Unit 

Water elevation 222.6 220.9 ftmsl 
pH 6.8 5.5 pH 
Sp. conductance 80 80 J.lS/cm 
Water temperature 19.6 19.6 ·C 
Alkalinity as CaC03 1 2 mg/L 
Turbidity 0.3 0 NTU 
Volumes purged 2.0 2.2 weJlvol 
Sampling code 
Synchronous water level 221.7 (09/17/9B) 220.2 (12121198) ftm~ 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. 51.!:! DF Lab ~ Mod E!lh !IT !! DF ~ Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE "gil Arsenic, total recoverable <3.0 UII < 3.0 GE IJg/L 
Barium, total recoverable 1.7 II GE "giL 
Cadmium, total recoverable <1.0 uri < 1.0 GE "giL 
Chromium, total recoverable 1.4 JIB NDD GE J,lg/L 
Cobalt, total recoverable 0.21 II GE "giL 
Copper, total recoverable 0.74 II GE "giL 
Cyanide <10 UIJ < 10 GE "giL 
Lead, total recoverable <2.0 UII < 2.0 GE "giL 
Mercury, total recoverable <0.20 uri < 0.20 GE <0.20 UII <0.20 GE "giL 
Nickel. total recoverable <0.20 UIJ < 0.20 GE "giL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 5,800 NI 5 GE 6,300 II 5 GE "giL 
Selenium, total recoverable <5.0 uri < 5.0 GE "giL 
Silver, total recoverable 0.33 JIB NDD GE "giL 
TIn, total recoverable 4.4 II • GE "giL 
Vanadium, total recoverable <2.0 uri < 2.0 GE "giL 
Zinc, total recoverable <5.0 uri < 5.0 GE "giL 
Organic Constituents 

Constituents ~ Mod Fit!. 5T !i DF Lab ~ Mod Fill. ST !! OF .b!2 Unit 

Benzene <1.0 UJIOI1 < 1.0 GE "gil 
Bis(2-ethylhexyl) phthalate <10 UII < 10 GE "gil Dichloromethane <1.0 UJ/Ol1 < 1.0 GE "gil 
Tetrachloroethylene <1.0 UJIOl1 < 1.0 GE ",gIL 
Trichloroethylene <1.0 UJIO/1 < 1.0 GE jJgIL 
Trichlorofluoromethane <1.0 UJIO/1 < 1.0 GE "giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB112D (cont.) e 
Radioactive Constituents 

Constituents 3098 MQg Filt. ST!::!. DF Lab 4098 Mod Fill. g !! DF Lab Unit 

Americium-241 <6.9E-02 Ull! <: 0.1590 GP pCi/L 
Beta dose 4.72 • pCi/l 
Carbon-14 <8.9E+OO UII/ <: 9.1200 GP pCuL 
CobaJt-60 <-S.3E-02 UIII < 3.3700 GP pCill 
Curium-242 <5.0E-02 UII! <: 0.1870 GP pCi/l 
Curiurn-243/244 <3. 1 E-02 UIII <: 0.2420 GP pCi/L 
Curium-245f246 <O.OE+OO UII! <: 0.0686 GP pCill 
Gross alpha <S.3E-02 UJII <: 0.6600 GP 3.1E+OO /I GE pCi/L 
lodine-129 4.7E+OD NI GP pCi/L 
Nickel-63 <-B.3E-02 UI <: 3.3700 pCi/l 
Nonvolatile beta 2.1E+OO /I GP 4.0E+OO /I GE pCuL 
Plutonium-238 <O.OE+OO UIII <: 0.1240 GP pCi/L 
Plutonium-2391240 <8.3E-02 UIII <: 0.1240 GP pCi/L 
Radiurn-226 7.BE-01 /I GP pCi/L 
Radium-228 <1.2E+OO UIII <: 1.2900 GP pCi/L 
Strontium-eO <9.7E-02 UIJ/CI GP pCi/L 
Technetium-99 1.6E+01 /I GP pCi/L 
Thorium-228 <-6.7E-03 UIII < 0.4120 GP pCi/L 
Thorium-230 <6.2E-02 UIII < 0.2550 GP pCi/L 
Thorium-232 <O.OE+OO UII/ < 0.1230 GP pCi/L 
Sum of alphas 1.7E-01 pCi/L 
Sum of betas 2.1E+01 pCilL 
Total radium 7.6E-Ol pCuL 
Tritium 7.9E+02 /I • GP 7.9E+02 /I • GE pCilmL 
Uranium-233/234 <1.5E-01 UNI < 0.1260 GP pCi/L 
Uranium-235 <4.0E-02 UIII < 0.0596 GP pCilL 
Uranium-238 1.7E-01 /I GP pCuL 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-OO013 
Unclassified 

WELL HSB112E 

SRS Coord. Lat/Longitude Screen Zone Elevation Toe of Casing Casing Pump Screen Zone 

N72166.6 33.277407 oN 231.7·211.7 ft msl 255.1 ft msl 4"PVC V Water Table (1182) 
E56399.5 81.658471 OW 

SAMPLE DATE 07123/98 10128198 

FIELD DATA 

Constituents ~ 4Q98 Unit 

Water elevation 222.6 220.7 ftmsl 
pH 5.4 5.0 pH 
Sp. conductance 52 45 ~S/cm 
Water temperature 26.1 20.1 ·C 
Alkalinit( as CaC03 5 0 mglL 
Turbidity 21 5 NTU 
Volumes purged 0.14 0.17 well vol 
Sampling code XN XN 
Synchronous water level 221.5 (09/17/98) 220.1 (12121/98) ftmsl 

ANAL YTlCAL DATA 

Inorganic Constituents 

Constituents 3098 M!l!1 Fitt. ST!:! OF Lab 4Q98 Mod fJ!h ST !:! OF Lab Unit 

Antimony. total recoverable 0.28 II GE ~g/L 
Arsenic, total recoverable <3.0 U/I < 3.0 GE 1J9/L 
Barium, total recoverable 14 II GE "giL 
Cadmium, total recoverable 0.39 JIEI NOD GE IJg/L 
Chromium, total recoverable 0.78 J/EJ NOD GE "giL 
Cobalt total recoverable 2.5 1/ GE J.l9/L 
Copper, total recoverable 7.9 II GE j.Jg/L 
Cyanide <10 UII <10 GE J.lg/L 
Lead, total recoverable 2.5 II GE "giL 
Mercury, total recoverable <0.20 U/I < 0.20 GE <0.20 UII <0.20 GE "giL 
Nickel, total recoverable 3.6 II GE J.l9/l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,500 J/IV/1 NOD 2 GE 3,300 II 3 GE J.l9/l 
Selenium, total recoverable <5.0 UII < 5.0 GE "giL 
Silver, total recoverable 0.57 J/EJ NOD GE "giL 
Tin, total recoverable <2.0 U/I < 2.0 GE "giL 
Vanadium, total recoverable <2.0 U/I < 2.0 GE "giL 
Zinc, total recoverable 12 II GE "gIL 

Organic Constituents 

Constituents ~ Mod Filt. g!! OF Lab 4098 Mod fill:. ST Ii OF Lab ~ 
Benzene <1.0 UJ/O/1 < 1.0 GE "giL 
Bis(2-ethylhexyl) phthalate <11 UII < 10 GE IJg/L 
Oichloromethane <1.5 UJN08/1 < 1.0 GE "giL 
T elrachloroethylene <1.0 UJ/O/1 < 1.0 GE "giL 
Trichloroethylene <1.0 UJ/OI1 < 1.0 GE "giL 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE "gil 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB112E (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. STli DF !:!!2 4Q98 Mod Filt. §! li DF Lab Unit 

Americium-241 <5.2E-02 UI!! < 0.1510 GP pCuL 
Beta dose 1.60 • pCuL 
Carbon-14 <2.8E+Ol UN! < 9.4300 GP pCi/L 
Cobalt-60 <9.9E-Ol UIII < 2.9300 GP pCi/l 
Curium-242 <O.OE+OO UJ/! < 0.0765 GP pCilL 
Curium-243/244 <-S.BE-03 Ullf < 0.1290 GP pCi/L 
Curium-245/246 <O.OE+OO UIII < 0.0730 GP pCuL 
Gross alpha 2.1E+OO J/CI NDD GP <2.7E+OO Ulf <1.2E+OO GE pCi/L 
lodine-129 1.6E+OO If GP pCuL 
Nickel-63 <9.9E-Ol UI < 2.9300 pCuL 
Nonvolatile beta B.4E+Ol If • GP 9.7E+Ol If • GE pCuL 
Plutonium-238 <-1.SE-02 UIII < 0.1350 GP pCuL 
Plutonium-2391240 <-1.1E-04 UIII < 0.1470 GP pCuL 
Radiurn-226 1.6E+OO If GP pCilL 
Radium-228 <2.3E+OO UNI < 1.1900 GP pCi/L 
Strontium-90 3.6E+Ol J/Cf NDD GP pCuL 
Technetium-99 <3.BE+OO UIII < 21.2000 GP pCi/L 
Thorium-228 1.9E+OO Rl41 Rej GP pCi/L 
Thorium-230 <4.0E-02 UIII < 0.2910 GP pCi/L 
Thorium-232 <1.2E..Q1 UIII < 0.1150 GP pCi/L 
Sum of alphas 
Sum of betas 3.7E.f.01 pCilL 
Total radium t.6E+OD pCi/L 
Tritium 3.5E+D1 " • GP 3.9E+01 " • GE pCilmL 
Uranium-2331234 <1.0E-D1 UIII < 0.1510 GP pCi/L 
Uranium-235 <1.DE-01 UIII < 0.1520 GP pCi/L 
Uranium-238 <t.DE-D1 UIII < 0.1510 GP pCuL 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB113C 

SRS Coord. LaVLongitude Screen Zone Elevation TOQ of Casing Casing Pump Screen Zone 

N72312.3 33.277339 oN 161.7·151.7 ft mst 261 ft msl 4"PVC S Barnwell (IIB1) 
E56160A 81.659384 OW 

SAMPLE DATE 07128/98 10112198 

FIELD DATA 

Constituents 3098 4098 Unit 

Water elevation 222.0 220.6 ft msl 
pH 5.2 4.6 pH 
Sp. conductance 100 100 ~S/cm 
Water temperature 22.4 20.9 ·C 
Alkalinity as CaC03 1 0 mgll 
Turbidity 2 0 NTU 
Volumes purged 2.8 2.2 weU vol 
Sampling code 
Synchronous water level 220.9 (09/17/98) 219.4 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST!:::!. OF lab 4Q98 Mod Filt. ST !:! OF ~ Unit 

Antimony, total recoverable <0.20 Uti <: 0.20 GE ~g/L 
Arsenic, total recoverable <3.0 UI/ < 3.0 GE "gil 
Barium, total recoverable 24 /I GE "gil 
Cadmium, total recoverable 0.33 J/EI NOD GE "gil 
Chromium, total recoverable 0.68 JIE! NOD GE ~g/L 
Cobalt, total recoverable 1.3 /I GE "gil 
Copper, total recoverable 1.1 /I GE ~g/L 
Cyanide <10 Uli <10 GE ~g/L 
Lead, total recoverable 0.42 J/EVI NOD GE ~g/L 
Mercury, total recoverable 0.13 JIE! NOD GE <0.20 Uti <0.20 GE j.Jg/L 
Nickel, total recoverable 2.7 /I GE j.Jg/L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 12,000 Nt • 5 GE 12,000 /I • 5 GE "gil 
Selenium. total recoverable <5.0 UI/ < 5.0 GE jJg/l 
Silver, total recoverable <1.0 Uli < 1.0 GE "gil 
Tin, total recoverable <2.0 UI/ < 2.0 GE "gil 
Vanadium, total recoverable <2.0 UI/ < 2.0 GE ~g/l 
Zinc, total recoverable 22 /I GE j.Jg/l 

Organic Constituents 

Constituents 3Q98 M2!! Filt. STt! QE lab 4Q98 Mod Filt. ST !:! OF ~ Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE "gil 
Bis(2-ethylhexyl) phthalate <10 UI/ < 10 GE "gil 
Dichloromethane <5.1 UJN08/1 < 1.0 GE "gil 
Tetrachloroethylene <1.0 UJ/OI1 < 1.0 GE "gil 
Trichloroethylene <1.0 UJ/O/l < 1.0 GE "gil 
Trichlorofiuoromethane <1.0 UJ/O/1 < 1.0 GE "gil 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitorlng constituent standard (See Appendix A.) 
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WSRC· TR·99·00013 
Unclassified 

WELL HSB113C (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Flit. ST!:! OF Lab 4098 Mod Filt. ST !:! QE .!:.@ Unit 

Americium-241 <-2.SE-01 UIII < 0.5460 GP pCifL 
Beta dose 0.10 pCi/l 
Carbon-14 1.0E+02 1/ • GP pCi/L 
Cobalt-SO <-7.3E-01 UIII <: 3.5600 GP pGi/L 
Curiurn-242 <-2.7E-02 UII/ < 0.2620 GP pCi/L 
Curium-243/244 <-7.8E-02 UIII <: 0.4120 GP pCill 
Curium·245/246 <1.9E-02 UlII <: 0.2290 GP pCi/l 
Gross alpha 9.SE-01 1/ GP 2.SE+OO 1/ GE pCi/L 
lodine-129 <1.0E+OO UIII < 1.3000 GP pCi/L 
Nickel-63 <-7.3E-01 UI < 3.5600 pCi/l 
Nonvolatile beta 2.1E+01 1/ GP 2.2E+02 1/ • GE pCi/L 
Plutonium-238 <O.OE+OO UIII <: 0.0537 GP pCi/l 
Plutonium-239/240 <4.3E-03 Utll <: 0.0945 GP pCi/L 
Radium-226 S.7E-D1 1/ GP pCi/L 
Radium-228 <6.9E-C1 UJ/I <: 0.9960 GP pCi/L 
Strontium-90 <2.3E-01 UIJ/CI GP pCi/L 
Technetium-99 4.9E+01 1/ GP pCuL 
Thoriurn-228 2.1E-01 RJ41 Rej GP pCilL 
Thorium-230 1.7E-01 II GP pCuL 
Thorium-232 <O.OE+OO UIII < 0.1020 GP pCilL 
Sum of alphas 1.7E-01 pCilL 
Sum of betas 1.SE+02 • pCi/L 
Total radium 6.7E-01 pCi/L 
Tritium 9.9E+02 II • GP 1.3E+03 II • GE pCi/mL 
Uranium-2331234 <3.SE-02 UIII < 0.4240 GP pCi/L 
Uranium-235 <O.OE+OO UIII < 0.2050 GP pCilL 
Uranium-238 <O.OE+OO UI/I < 0.1690 GP pCi/L 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB113D 

SRS Coord. latllong itude Screen Zone Elevation To~ of Casing Casing Pump Screen Zone 

N72302.7 33.277324 ON 236.2~216.2 ft msl 260.9 fI msl 4"PVC V Water Table (UB2) 
E56164.3 81.659355 oW 

SAMPLE DATE 07114/98 11/10/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 221.7 220.7 ftmsl 
pH 3.8 3.7 pH 
Sp. conductance 240 250 ~SJcm 
Water temperature 22.3 19.1 ·C 
Alkalinity as CaC03 0 0 mg/L 
Turbidity 1 7 NTU 
Volumes purged 3.6 2.0 well vol 
Sampling code XN 
Synchronous water level 220.9 (09/17/98) 219.7 (12121/98) ftmsl 

ANAL YTlCAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. STt!. QE Lab 4Q98 Mod FBt. ST !! DF lab ~ 
Antimony, total recoverable 0.21 /I GE ~g1l 
Arsenic, total recoverable <3.0 UI/ < 3.0 GE ~g1l 
Barium, 10tal recoverable 50 /I GE ~g1l 
Cadmium, total recoverable 0.30 J/EI NDD GE ~g1l 
Chromium, total recoverable 2.3 J/EI NDD GE ~g1l 
Cobalt, total recoverable 5.5 /I • GE ~g1l 
Copper, total recoverable 12 /I GE ~g1l 
Cyanide <10 Uti <10 GE ~g1l 
Lead, total recoverable 1.8 JIEI NDD GE ~g1l 
Mercury, total recoverable 0.71 /I GE 0.38 /I GE ~g1l 
Nickel, total recoverable 11 II GE ~g1l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 26,000 NI • 25 GE 25,000 /I • 25 GE ~g1l 
Selenium, total recoverable <5.0 Uti < 5.0 GE ~g1l 
Silver, total recoverable <1.0 Uti < 1.0 GE ~g1l 
Tin, total recoverable <2.0 Uti < 2.0 GE ~g1l 
Vanadium, total recoverable <2.0 UI/ < 2.0 GE ~g1l 
Zinc, total recoverable 77 /I GE ~g1l 

Organic Constituents 

Constituents 3098 Mod Fill. ST!! Q.E lab 4098 Mod Fill. ST !! DF lab Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE ~g1l 
Bis(2-ethylhexyl) phttlalate <10 UJ/QI < 10 • GE ~g1l 
Dichloromethane <1.9 UJN08J1 < 1.0 GE ~g1l 
Tetrachloroethylene <1.0 UJ/Of1 < 1.0 GE ~g1l 
Trichloroethylene <1.0 UJ/O/l < 1.0 GE ~g1l 
Trichlorofluoromethane <1.0 UJ/Oll < 1.0 GE ~g1l 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

. H-Are. HWMF C-127 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB113D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod E!!l ST.!:! OF Lab 4Q98 Mod Filt. ST !! OF Lab Unit 

Americium·241 3.4E·01 /I GP pCi/L 
Beta dose 111.74 • pC,L 
Carbon-14 1.3E+02 /I • GP pC,L 
CobaJt-60 3.3E+01 /I GP pC,L 
Curium.242 <-1.2E-02 UIII < 0.261 GP pCVL 
Curium-243/244 1.3E+OO /I GP pC,L 
Curium-245/246 <4.SE-02 UI1I < 0.134 GP pCill 
Gross alpha 2.1E+01 /I • GP 2.9E+01 /I • GE pC,L 
lodine-129 4.SE+01 /I GP pCill 
Nickel-53 3.3E+01 /I pC,L 
Nonvolatile beta 9.2E+02 /I • GP 9.3E+02 /I • GE pCill 
Plutonium-238 <-1.2E-02 UJI/ < 0.273 GP pCill 
Plutonium-239/240 <3.9E-02 UIII < 0.273 GP pC,L 
Radium-226 9.7E+OO /I • GP pC,L 
Radium-228 3.0E+OO /I GP pC,L 
Strontium-SO S.2E+02 /I • GP pCi/l 
Technetium-99 7.7E+01 /I • GP pC,L 
Thorium-228 <2.DE-01 UIII < 0.799 GP pC,L 
Thorium-230 <3.7E-01 UIII < 0.374 GP pCilL 
Thorium-232 <1.3E-01 UIII < 0.374 GP pCilL 
Sum of alphas 4.0E+OO pCifl 
Sum of betas 8.4E+02 • pGill 
Totar radium 1.3E+01 pCilL 
Tritium 2.2E+03 /I • GP 1.1E+03 /I • GE pCi/mL 
Uranium-233/234 1.3E+OO 1/ GP pCilL 
Uranium-235 2.8E-01 /I GP pCi/L 
Uranium-238 8.1 E-Ol /I GP pCilL 

e 

• Notes: 
• = exceeded hording time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99-00013 
Unclassified 

WELL HSB114C 

SRS Coord. LatlLongitude Screen Zone Elevation To!'2 of Casing Casing Pump Screen Zone 

N72464.S 33.277589 GN 195.6·185.6 ft msl 263.8 ft mst 4" PVC V Barnwell (IIB1) 
E56107.0 81.659820 oW 

SAMPLE DATE 07129/98 11105/98 

FIELD DATA 

Constituents 3Q9B 4Q98 Y!!!! 
Water elevation 222.8 221.1 ftmsl 
pH 4.6 4.1 pH 
Sp. conductance 200 200 IJS/cm 
Water temperature 19.9 17.8 ·C 
Alkalinity as CaC03 0 0 mg/L 
Turbidity 0.9 1 NTU 
Volumes purged 2.0 3.0 well vol 
Sampling code N 
Synchronous water level 221.61 (9/17/98) (12121/98) ft mst 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 ME!! Filt. ST!:! OF Lab 4Q98 Mod .E!! ST !! OF Lab Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE IJg/L 
Arsenic, total recoverable <3.0 UII < 3.0 GE ~gJL 
Barium, total recoverable 25 II GE 1J9/l 
Cadmium, total recoverable 0.52 JIE! NOO GE lJg/L 
Chromium, total recoverable 0.87 JIE! NOO GE iJg/L 
Cobalt, total recoverable 2.0 II GE ~g/L 
Copper, total recoverable 2.4 II GE ~g/L 

e Cyanide <10 UII < 10 GE )Jg/L 
Lead, total recoverable <2.0 Ull < 2.0 GE 1J9/L 
Mercury, total recoverable 0.73 II GE <0.20 Ull <0.20 GE ~9/L 
Nickel, total recoverable 4.0 II GE ~gJL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 22,000 NI • 25 GE 20,000 II • 10 GE ~L 
Selenium, total recoverable <5.0 UII < 5.0 1 GE ~g/L 
Silver, total recoverable <1.0 UII < 1.0 1 GE 1J9/L 
Tin, total recoverable <2.0 Ull < 2.0 GE ~gJL 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~g/L 
Zinc, total recoverable 20 II GE ~gJL 

Organic Constituents 

Constituents ~ Mod Fill. ST!! OF Lab ~ Mod Filt. ST !! OF Lab Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE ~glL 
Bis(2-ethylhexyl) phthalate <10 Ull < 10 GE ~g/L 
Oichloromethane 5.5 J/O/1 NOO GE ~g/L 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 GE ~g/L 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE ~glL 
Trichlorofiuorotnethane <1.0 UJ/Of1 < 1.0 GE J,lg/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB114C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod FiJt. ST!:! DF ~ 4Q98 Mod FlIt. ST !:! DF .b!Q Unit 

Americium-241 <9.3E-02 UIII <: 0.2370 GP pCilL 
Beta dose 3.52 • pCi/L 
Carbon-14 8.6E+01 /I • GP pCi/L 
Cobalt-SO <-S.BE-01 UIII <: 3.7500 GP pCi/l 
Curium-242 <-1.4E-02 Ulil <: 0.2660 GP pCi/l 
Curium-243/244 <8.2E-02 UIII <: 0.2370 GP pCi/l 
Curium-245/246 <O.OE+OO UIII <: 0.0876 GP pCi/L 
Gross alpha 4.4E+OO /I GP <4.4E+OO UI/ <1.4E+OO GE pCi/l 
Jodine-129 3.4E+OO /I GP pCi/L 
Nickel..e3 <-5,6E-01 UI <: 3.7500 pCVL 
Nonvolatile beta 2.SE+01 /I GP 1.6E+01 /I GE pCVL 
Plutonium-238 <8.7E-02 UIII <: 0.3220 GP pCi/l 
Plutonium-239/240 <6.SE-02 UIII <: 0.2650 GP pCi/L 
Radium-226 1.DE+01 /I • GP pCill 
Radium-228 <-S.BE-01 UIII <: 1.2700 GP pCi/L 
Strontium.-90 <2.4E-01 UIJIU GP pCi/l 
Tectmetium-99 7.1E+01 /I • GP pCi/L 
Thorium-228 <8.3E-02 UIJJCJ GP pCVL 
Thorium-230 5.4E-01 J/CI NDD GP pCilL 
Thorium-232 <3.6E-02 UIJ/CI GP pCVL 
Sum of alphas 5.4E-01 pCUL 
Sum of betas 1.6E+-02 • pCilL 
Total radium 1.0E+01 pCi/L 
Tritium 2.2E+03 /I • GP 2.6E+03 /I • GE pCi/mL 
Uranium-233/234 <8.2E-02 UII! < 0.2360 GP pCi/L 
Uranium-235 <8.1E-02 UII! < 0.1540 GP pCi/L 
Uranium-238 <1.4E-01 UIII < 0.1540 GP pCi/L 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB114D 

SRS Coord. LaVLongitude Screen Zone Elevation Tog; of Casing Casing Pump 

N724742 33.277606 oN 232.8-212.81\ ms\ 264 ft ms1 4"PVC V 
E56104.6 81.659845 "W 

SAMPLE DATE 07114/98 10/14198 

FIELD DATA 

Constituents 3098 4Q98 

Water elevation 222.3 220.9 
pH 3.8 4.0 
Sp. conductance 260 320 
Water temperature 20.6 19.5 
Alkalinity as CaC03 0 0 
Turbidity 0 2 
Volumes purged 10 2.3 
Sampling code N 
Synchronous water level 221.5 (09/17/9B) 220.4 (12121/96) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Flit. ST!:! OF bm! 4098 Mod Flit. 

Antimony, total recoverable 0.19 JIEJ NOD GE 
Arsenic, total recoverable <3.0 Uil < 3.0 GE 
Barium, total recoverable 77 II GE 
Cadmium, total recoverable 0.65 JIEJ NOD GE 
Chromium, total recoverable 0.95 JIEJ NOD GE 
Cobalt, total recoverable 16 II • GE 
Copper, total recoverable 11 II GE 
Cyanide <10 UII < 10 GE 
Lead, total recoverable 1.6 JIEJ NOD GE 
Mercury, total recoverable 0.64 II GE 0.050 Jill NOD 
Nickel. total recoverable 25 II GE 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 28,000 NI • 25 GE 41,000 II 
Selenium, total recoverable <5.0 UII < 5.0 1 GE 
Silver, total recoverable <1.0 UII < 1.0 1 GE 
nn, total recoverable <2.0 UII < 2.0 GE 
Vanadium, total recoverable <2.0 Ull < 2.0 GE 
Zinc, total recoverable 77 II GE 

Organic Constituents 

Constituents ~ Mod Fill. 5T!! OF bm! 4098 Mod Fill. 

Benzene <1.0 UJ/O/1 < 1.0 GE 
Bis(2-ethylhexyl) phthalate <10 UJ/Of < 10 • GE 
Dichloromethane <2.5 UJN08f1 < 1.0 GE 
Tetrachloroethylene <1.0 UJ/Of1 < 1.0 GE 
Trichloroethylene <1.0 UJ/Of1 < 1.0 GE 
Trichlorofluoromethane <1.0 UJ/Of1 < 1.0 GE 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

WSRC· TR·99-00013 
Unclassified 

Screen Zone 

Water Table (IlB2) 

!!!!i! 
ftmsl 
pH 
~Slcm 
'C 
mg/L 
N,U 
well vol 

ftmsl 

ST !! OF Lab Unit 

~91L 
~g/L 

~g/L 
~g/L 
~g/L 
~g/L 
~g/L 

~g/L 
~g/L 

GE ~91L 
"giL 

• 25 GE ~g/L 
~g/L 

~g/L 
~g/L 

~g/L 
~g/L 

ST !! OF Lab Unit 

~g/L 

~g/L 
~91L 
~g/L 

~g/L 
~g/L 
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WSRC·TR·99·00013 
Unclassified 

WELL HSB114D (cant.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. STt! OF Lab 4Q98 ~ Filt. ST t! QE Lab Unit 

Americium-241 <1.0E-01 UIII <: 0.2340 GP pCvL 
Beta dose 208.64 • pCi/L 
Carbon-14 1.3E+02 /I • GP pCi/l. 
Cobalt-60 4.SE+01 /I GP pCi/L 
Curium-242 <O.OE+OO UIII <: 0.1470 GP pCi/L 
Curium-243/244 2.2E-01 /1 GP pCi/L 
Curium-24S/246 <O.OE+OO UIII <: 0.1330 GP pCi/l 
Gross alpha 3.SE+01 // • GP 2.SE+01 // • GE pCi/L 
lodine-129 1.1E+02 /I • GP pCilL 
Nickel-53 4.SE+Ol // pCilL 
Nonvolatile beta 1.BE+03 /I • GP 1.2E+03 // • GE pCi/L 
Plutonium-238 <O.OE+OO UIII " 0.1590 GP pCi/l 
Plutonium-239J240 <1.1E-01 UIII < 0.1590 GP pCi/L 
Radium-226 1.6E+Ol /I • GP pCi/l 
Radiurrr-22B 4.SE+OO // GP pCi/l 
Strontium-gO 7.7E+02 /I • GP pCi/L 
Technetium-99 9.7E+Ol // • GP pCi/L 
Thoriurn-22B <4.3E-Ol UIJI < 0.8000 GP pCi/l 
Thoriurn-230 B.SE-01 // GP pCi/L 
Thorium-232 <-2.0E-02 UIII < 0.4340 GP pCi/l 
Sum of alphas 4.5E+00 pCi/l 
Sum of betas 1.2E+03 • pCi/l 
Total radium 2.1E+01 pCill 
Tritium 4.1E+03 /I • GP S.1E+03 /I • GE pCi/mL 
Uranium-2331234 2.4E+OO // GP pCvL 
Uranium-235 <5.1E-02 UII/ < 0.1520 GP pCill 
Uranium-238 1.3E+OO /I GP pCi/L 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB115C 

SRS Coord. LatlLongitude Screen Zone Elevation 

N72653.2 33.2ns02 oN 192.8-182.8 ft mst 
E5604'3.2 81.660355 oW 

SAMPLE DATE 07129/98 

FIELD DATA 

Constituents 3098 

Water elevation 223.8 
pH 5.8 
Sp. conductance 180 
Water temperature 21.2 
Alkalinity as CaC03 9 
Turbidity 0.8 
Volumes purged 5 
Sampling code 
Synchronous water level 222.88 (9/17/98) 

ANAlYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod E!!h STtl 

Antimony, total recoverable <0.20 UII < 0.20 
Arsenic, total recoverable <3.0 UII < 3.0 
Barium, total recoverable 21 II 
Cadmium, total recoverable 0.62 J/EI NDD 
Chromium, total recoverable 0,61 J/EI NDD 
CObalt. total recoverable 1.7 II 
Capper, total recoverable 1.7 /I 
Cyanide <10 U/I <10 
Lead, total recoverable 0.76 J/EVI NDD 
Mercury, total recoverable <0.20 uti < 0.20 
Nickel, total recoverable 2.0 II 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 17,000 NI • 
Selenium, total reCO\ferable <5.0 UII < 5.0 
Silver, total recoverable <1.0 UII < 1.0 
Tin, total recoverable <2.0 UII < 2.0 
Vanadium, total recoverable <2.0 UII < 2.0 
Zinc, total recoverable: <5.0 UII < 5.0 

Organic Constituents 

Constituents ~ Mod El!L STt! 

Benzene <1.0 UJ/O/l < 1.0 
Bis(2-ethylhexyl) phthalate 31 II • 
Oichloromethane 5.9 J/O/1 NDD 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 
Trichloroethylene <1.0 UJIO/1 < 1.0 
T richlorofluoromethane <1.0 UJ/O/l < 1.0 

Notes: 
• = exceeded holding time 

TOI:! of Casing 

269.3 ftmsl 

10/19198 

~ 

222.1 
5.5 
170 
20.0 
7 
0 
3.5 
N 
221.2 (12121/98) 

DF Lab ~ Mod 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE <0.20 uti 
GE 

25 GE 17,000 /16 
1 GE 
1 GE 
1 GE 
1 GE 
1 GE 

DF ~ 4Q98 Mod 

GE 
GE 
GE 
GE 
GE 
GE 

Casing Pump 

4"PVC S 

Filt. 

<0.20 

B!h 

WSRC-TR-99-OO013 
Unclassified 

Screen Zone 

Barnwell (1161) 

Unit 

ftmsl 
pH 
~S/cm 
·C 
mglL 
NTU 
well vol 

ttmsl 

ST !! DF Lab Unit 

~g1L 
~g1L 

1J9/l 
~g1L 
~g1L 

1J9/L 
~g1L 

~gIl 
~gIl 

GE ~glL 
~g/L 

• 10 GE ~g/L 
~g1L 

1J9/L 
~g1L 
~g1L 
~g/L 

ST !! DF Lab !:!nl! 
~g1L 

~g1L 

~g1L 
IJg/L 
IJg/L 
~g1L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB115C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod FiJt. STl:! OF ~ 4098 Mod Fi!t. ST !! OF l&.E Y!ill 
Americiurn-241 <4.9E-02 Ulf/ <:: 0.2480 GP pCi/L 
Beta dose 8.77 • pCi/L 
Carnon-14 S.7E+01 II • GP pCi/l 
Cobalt-60 <S.SE-01 UIII <:: 3.8200 GP pCill 
Curium-242 <S.7E-03 UII! < 0.2420 GP pCVL 
Curiurn-2431244 <1.SE-Q1 UIII 0:: 0.1730 GP pCVL 
Curium-2451246 <3.3E-02 UIII <:: 0.0984 GP pClll 
Gross alpha S.1E+OO II GP S.9E+OO II TM pCill 
lodine-129 B.7E+OO II GP pCifl 
Nickel-53 <S.SE-01 UI <:: 3.8200 pCifL 
Nonvolatile beta 3.1E+01 II GP S.3E+01 II • TM pCill 
Plutonium-238 <1.2E-01 UII! <:: 0.3590 GP pCi/l 
Plutonium-239/240 <-8.7E-02 UIII < 0,4660 GP pCilL 
Radium-226 3.8E+OO II GP pCi/l 
Radium-228 <-1.2E+OO UIII <:: 1.2000 GP pCi/L 
Strontium-SO S.SE+OO JIU NOD GP pCi/l 
Technetium-99 3.9E+01 II GP pCi/l 
Thorium-228 <-S.BE-03 UIJ/CI GP pCi/l 
Thorium-230 2.3E~01 J/CI NOD GP pCi/l 
Thorium-232 <8.7E~02 UIJ/CI GP pCi/l 
Sum of alphas 2.3E~01 pCi/l 
Sum of betas 1.1E+02 • pCi/l 
Total radium 3.8E+OO pCi/L 
Tritium 2.4E+03 /I • GP 2.7E+03 /I • TM pCi/mL 
Uranium~2331234 <1.4E~01 UII/ < 0.2760 GP pCi/L 
Uranium·235 <-2.0E~02 UII! < 0.1960 GP pCi/L 
Uranium·238 <·3.4E·02 UtI! < 0.2270 GP pCi/L 

e 

• Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB115D 

SRS Coord. Lat/longitude Screen Zone Elevation Tog; of Casing Casing Pump Screen Zone 

N72662.3 33.277916 oN 233.9-213.9 ft msl 269.1 ft msl 4" PVC S Water Table (HB2) 
E56039.8 81.660381 oW 

SAMPLE DATE 09/29/98 10/14198 

FIElD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 222.4 222.1 ftmsl 
pH 3.9 4.0 pH 
Sp. conductance 280 250 /.IS/em 
Water temperature 23.3 26.0 °C 
Alkalinity as CaC03 0 0 mglL 
Turbidity 3 12 NTU 
Volumes purged 2.9 1.3 well vol 
Sampling code XN XN 
Synchronous water level 222.6 (09/17/98) 221.2 (12121/98) ft msl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. 5T!:! OF Lab ~ Mod Filt. ST !! OF Lab !!!!i! 
Antimony, total recoverable 0.61 1/ GE 1J9/L 
Arsenic, total recoverable <3.0 UI/ < 3.0 GE "giL 
Barium, total recoverable 63 1/ GE "giL 
Cadmium, total recoverable 0.77 JIEJ NOD GE "giL 
Chromium, total recoverable 3.5 1/ GE "giL 
Cobalt, total recoverable 7.3 II • GE "giL 
Copper, total recoverable 27 II GE jJg/l 
Cyanide 2.3 JIEJ NOD GE jJg/l 
lead, total recoverable 21 II • GE jJg/l 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 Ull <0.20 GE jJg/l 
Nickel, total recoverable 77 /I GE "gil 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 9,100 NI 5 GE 31,000 II • 25 GE jJg/l 
Selenium, total recoverable <5.0 UII < 5.0 GE "giL 
Silver, total recoverable <1.0 UII < 1.0 GE jJg/l 
Tin, total recoverable <2.0 UII < 2.0 GE "giL 
Vanadium, total recoverable 3.9 II GE jJg/l 
Zinc, total recoverable 45 II GE jJg/l 

Organic Constituents 

Constituents 3098 Mod B!t ST.!:! OF Lab 4098 Mod Filt. §I !! OF lab Y!!i! 
Benzene <1.0 UJ/O/1 < 1.0 GE jJg/l 
Bis(2-ethylhexyl) phthalate <10 UJIQ! < 10 • GE jJg/l 
Dichloromethane <2.6 UJN08/1 < 1.0 GE jJg/l 
TetraChloroethylene <1.0 UJ/O/1 < 1.0 GE jJg/l 
Trichloroethylene <1.0 UJ/OI1 < 1.0 GE jJg/l 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE jJg/l 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99·00013 
Unclassified 

WELL HSB115D (cont.) e 
RadioactiVe Constituents 

Constituents 3098 Mod Fill. ST1:i DF ~ 4Q98 ~ Fill. ST !! DF Lab !l!!!! 
Americium-241 <-1.9E-02 UIII <: 0.1380 GP pCvL 
Beta dose 123.88 • pCi/L 
Carbon-14 3.2E+01 /I GP pCi/L 
Cobalt-SO 2.8E+01 /I GP pCi/L 
Curiurn-242 <O.OE+OO UIII <: 0.1530 GP pCi/l 
Curium-243/244 <-1.1E-02 UIII <: 0.2440 GP pCilL 
Curium-245/246 <O.OE+OO UIII <: 0.1380 GP pCilL 
Gross alpha 1.4E+01 /I GP 3.SE+01 /I • GE pCi/L 
todine-129 5.8E+OO /I GP pCilL 
Nickel-S3 2.8E+01 /I pCvL 
Nonvolatile beta 1.7E+03 /I • GP 2.7E+03 /I • GE pCill 
Plutonium-23B <3.3E-02 UIII <: 0.2290 GP pCvL 
PJutonium-2391240 <-3.1 E-02 UIII <: 0.3010 GP pCvL 
Radium-226 6.0E+OO /I • GP pCvL 
Radium-228 4.6E+OO /I GP pCill 
Strontium-SO 9.3E+02 /I • GP pCvL 
Technetium-99 4.SE+01 /I GP pCilL 
Thorium-228 7.4E-01 R14! Rej GP pCvL 
Thorium-230 <O.OE+QO UIII " 0.3060 GP pCi/L 
Thorium-232 <O.OE+OO UIII < 0.3060 GP pCi/l 
Sum of alphas 1.8E+00 pCvL 
Sum of betas 1.1E+03 • pCi/l 
Total radium 1.1E+01 pCi/l 
Tritium 2.8E+02 /I • GP 4.2E+03 /I • GE pCi/ml 
Uranium-2331234 1.3E+00 /I GP pCill 
Uranium-235 <1.2E-01 UlII < 0.1730 GP pCi/l 
Uranium-238 5.0E-01 /I GP pCill 

e' 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H·AreaHWMF C·136 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB116C 

SRS Coord. Lat/Longitude Screen Zone Elevation TOQ of Casing Casing Pump Screen Zone 

N72888.1 33.278333 GN 190.5-180.5 ft msl 257.5 fI: msl 4"PVC V Barnwell (tlB,) 
ES5989.1 81.660953 OW 

SAMPLE DATE 07/23/98 10/28/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 225.2 223.5 ftmsl 
pH 5.0 5.2 pH 
Sp. conductance 92 85 ~Slcm 
Water temperature 20.2 19.5 ·C 
Alkalinity as CaC03 2 0 mg/L 
Turbidity 1 0 NTU 
Volumes purged 2.1 2.6 well vol 
Sampling code 
Synchronous water level 224.5 (09117/98) 222.7 (12121/98) Omsl 

ANAlYTlCALOATA 

Inorganic Constituents 

Constituents ~ Mod Filt STt! DF Lab 4Q98 Mod Filt §! !:i QE Lab Unit 

Antimony, total recoverable <0.20 Ull < 0.20 GE ~glL 
Arsenic, total recoverable <3.0 Ull < 3.0 GE ~glL 
Barium, total recoverable 6.9 II GE ~glL 
Cadmium, total recoverable <1.0 Ull < 1.0 GE ~glL 
Chromium, total recoverable <3.0 UII < 3.0 GE ~glL 
Cobalt, total recoverable 3.8 II • GE ~glL 
Copper, total recoverable 0.65 II GE ~glL 
Cyanide <10 UII < 10 GE ~glL 
Lead, total recoverable <2.0 UII < 2.0 GE ~glL 
Mercury, total recoverable 0.28 II GE 0.24 II GE ~glL 
Nickel, total recoverable 0.85 II GE ~glL 
Nitrate as nitrogen 
Nitrate-mtrite as nitrogen 8,800 JfIV/1 NDD 5 GE 8,900 II 3 GE ~glL 
Selenium, total recoverable <5.0 U/I < 5.0 1 GE ~glL 
Silver, total recoverable <1.0 UII < 1.0 1 GE ~glL 
Tin, total recoverable <2.0 Uil < 2.0 GE ~glL 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~glL 
Zinc, total recoverable <5.0 Ull < 5.0 GE ~g/L 

Organic Constituents 

Constituents 3098 MQ£ Filt. STt!. DF Lab 4Q98 Mod .Ei!l. ST !:i OF Lab Unit 

Benzene <1.0 UJ/Of1 < 1.0 GE ~glL 
Bis(2-ethylhexyl) phthalate <10 Ull < 10 GE ~glL 
Dichloromethane <1.5 UJN08l1 < 1.0 GE ~gIL 
Tetrachloroethylene <1.0 UJfOf1 < 1.0 GE ~gIL 
Trichloroethylene <1.0 UJ/Of1 < 1.0 GE ~gfL 
Trichlorofluoromethane <1.0 UJ/Of1 < 1.0 GE ~glL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-137 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB116C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt ST!:! DF Lab ~ Mod Filt. ST !:! DF Lab Yr!!! 
Americium-241 <3.4E-D2 UIII < 0.0642 GP pCifl 
Beta dose 2.44 • pCi/L 
Carbon-14 <S.BE+OO UIII <. 8.4100 GP pCi/L 
Cobalt-SO <7.2E-01 UJI/ <: 4.0500 GP pCi/l 
Curiurn-242 <-1.1E-02 UIII < 0.1400 GP pCVL 
Curium-243J244 <O.OE+OO UIII <; 0.0642 GP pCUL 
Curium-245/246 <O.OE+OO UII! < 0.0642 GP pCUL 
Gross alpha 1.1E+OO J/CI NDD GP <1.4E+OO UII <1.0E+OO GE pCi/L 
lodine-129 2AE+OO II GP pCi/l 
Nickel.e3 <7.2E-01 UI < 4.0500 pCi/L 
Nonvolatile beta 7.1E+QO II GP <2.4E+OO UII <1.6E+QO GE pCi/L 
Plutonium-236 <O.OE+OD UlII <. 0.0521 GP pCi/L 
Plutonium-239/240 <1.7E-02 UIII <. 0.0520 GP pCiIL 
Radium-226 1.SE+OO II GP pCUL 
Radium-228 <7.SE-01 UNI < 0.7220 GP pCUL 
Strontium-SO <-1.3E-01 UIJ/CI GP pCi/L 
Technetium-99 3.2E+Ol II GP pCi/L 
Thorium-228 <-2.6E-02 UIII < 0.2500 GP pCi/L 
Thorium-230 1.BE-01 II GP pCi/L 
Thorium-232 <O.OE+OO UI!! < 0.1050 GP pCi/L 
Sum of alphas 1.8E-01 pCi/L 
Sum of betas 3.4E+01 pCilL 
Total radium 1.5E+00 pCUL 
Tritium 1.lE+03 II • GP 1.0E+03 II • GE pCilmL 
Uranium-233/234 <2.0E-01 UIII < 0.5990 GP pCUL 
Uranium-235 <1.1E-Ol UIII < 0.5150 GP pCilL 
Uranium-23B <6.8E-02 UIII < 0.5990 GP pCilL 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB116D 

SRS Coord. laVLongitude Screen Zone Elevation Toe: of Casing Casing Pump Screen Zone 

N72898.1 33.278354 oN 234.5-214.5 ft mst 256.8 ft mst 4"PVC V Water Table (1182) 
ES5988.2 81.660975 OW 

SAMPLE DATE 07/22/98 10/14/98 

FIELD DATA 

Constituents 3098 4Q98 !!!ill 
Water elevation 225.5 223.8 ftmsl 
pH 4.2 4.0 pH 
Sp. conductance 94 93 ~S/cm 
Water temperature 20.2 17.8 ·C 
Alkalinity as CaC03 0 0 mg/L 
Turbidity 1 2 NTU 
Volumes purged 5.0 2.9 well vol 
Sampling code 
Synchronous water level 224.5 (09/17/98) 222.6 (12121198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST!::! D' Yill 4Q98 Mod Filt. ST !! D. Lab Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE "giL 
Arsenic, total recoverable <3.0 UII < 3.0 GE "giL 
Barium, total recoverable 27 II GE ~glL 
Cadmium. total recoverable <1.0 UII < 1.0 GE ~glL 
Chromium, total recoverable 3.6 II GE "giL 
Cobalt. total recoverable 1.4 II GE ~glL 
Copper, total recoverable 4.4 II GE ~glL 
Cyanide <10 UII <10 GE jJg/L 
Lead, total recoverable 2.2 II GE jJg/L 
Mercury, total recoverable 0.047 J/Ei NOD GE 0.18 Jill NDD GE )Jg/l 
Nickel, total recoverable 4.2 II GE jJg/l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 8,500 NI 5 GE 8,800 II 5 GE jJg/L 
Selenium, total recoverable <5.0 UII <: 5.0 GE ~glL 
Silver, total recoverable <1.0 UII < 1.0 GE 1J9/L 
Tin, total recoverable <2.0 UII < 2.0 GE jJg/L 
Vanadium, total recoverable <2.0 U/I < 2.0 GE jJg/L 
Zinc, total recoverable 13 II GE J,Jg/L 

Organic Constituents 

Constituents ~ Mod Filt. ST!:!. DF Lab 4Q98 Mod .E!!L ST !:! O' Lab Unit 

Benzene <1.0 UJ/Oll < 1.0 GE "giL 
BiS(2-ethylhexyl} phthalate <9.9 UJIQI < 9.0 • GE "giL 
Dichloromethane <1.0 UJ/Oll < 1.0 GE ~glL 
Tetrachloroethylene <1.0 UJ/OJl < 1.0 GE ~glL 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE ~glL 
Trichlorofluoromethane <1.0 UJ/O/1 < 1.0 GE ~glL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB116D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Flit. ST !i OF Lab 4Q98 M.QQ Filt. ST !:! DF Lab Unit 

Americium-241 <-1.4E-02 UIII <: 0.1090 GP pCilL 
Beta dose 85.48 • pC,L 
Carbon-14 <1.2E+01 VN! <: 8.5000 GP pC,L 
Cobalt-60 1.SE+01 II GP pCi/L 
Curiurn-242 <O.OE+OO VIII <: 0.0651 GP pCi/L 
Curium-243/244 <2.1E-02 VIII <: 0.0618 GP pCi/l 
Curium-245/246 <O,OE+OO VIII <: 0.0617 GP pCi/L 
Gross alpha 1.2E+01 II GP 1.0E+01 " GE pCilL 
lodine-129 1.2E+OO Rl4! Rej GP pC,L 
Nickel-63 1.BE+01 II pC,L 
Nonvolatile beta 7.7E+02 II • GP 1.0E+03 " • GE pC,L 
PJutonium-238 <-1.2E-02 UIII <: 0.1100 GP pCilL 
Plutonium-239/240 <:1.2E-02 UIII < 0.0832 GP pC,L 
Radium-226 3.0E+OO II GP pCilL 
Radium-22B <1.7E+OO VN! <: 0,8390 GP pCi/L 
Strontium-gO 6.BE+02 II • GP pCi/L 
Technetium-99 <2.9E+OO UIII <: 24.6000 GP pCi/L 
Thorium-228 <8.1E-02 VIII < 0.2800 GP pC,L 
Thorium-230 <6.3E-02 UIII < 0.1930 GP pCi/L 
Thorium-232 <O.OE+OO VIII < 0.0833 GP pCilL 
Sum of alphas 1.2E+00 pC,L 
Sum of betas 7.1E+02 • pC,L 
Total radium '3.0E+OO pC'lll 
Tritium 1.1E+02 II • GP 8.3E+01 II • GE pCilmL 
Uranium-233/234 1.2E+OO II GP pCilL 
Uranium-235 <-2.8E-02 UIII < 0.3660 GP pC,L 
Uranium-238 <1.BE-01 UIII < 0.1760 GP pC,L 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB117A 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N72733.6 33.276655 oN 94.8-84.S ft msl 
ESS170.1 81.662810 "W 

SAMPLE DATE 07/16/98 

FIELD DATA 

Constituents 3Q98 

Water elevation 167.3 
pH 7.0 
Sp. conductance 140 
Water temperature 19.7 
Alkalinity as CaC03 60 
Turbidity 1 
Volumes purged 2.3 
Sampling code 
Synchronous water level 167.2 (09117/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Filt. ST!! 

Antimony. total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.11 JIEi NO~ 

Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 10 J/EJ NOD 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constnuents 

Constituents 309S ~ Fill ST!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOQ of Casing Casing 

237.3 ft msl 4"PVC 

10128198 

4Q98 

167.0 
6.5 
125 
19.3 
46 
1 
1.9 

166.8 (12122/98) 

OF Lab 4098 Mod Filt. 

GE <0.20 UII <0.20 

GE 20 JIll NOD 

OF Lab ~ Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

M. Congaree (IIA) 

Unit 

f1msl 
pH 
IJS/cm 
·C 
mg/L 
NTU 
well vol 

f1msl 

ST !! OF Lab Unit 

GE ~g1L 

GE ~g1L 

ST !! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB117A (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod B!!. ST !! DF Lab 4Q98 Mod B!!. ST !! DF Lab .!:l.!J1! 

Americium-241 
Carbon-14 
Cobalt-60 
Curiurn-242 
Curium-.243/244 
Curium-245/246 
Gross alpha 1.1E+OO II GP <S.SE-01 UII <1.4E+OO GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta 2.4E+OO II GP 
Plutonium-238 

<2.6E+OO Ull <1.9E+OO GE pCi/L 

Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Tholium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <-6.4E-01 UJII <B.9E-01 GP 
Uranium-233/234 

<-3.7E-D1 Ull <B.3E-01 GE pCi/mL 

Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB117C 

SRS Coord. LatiLongitude Screen Zone Elevation TOE!: of Casing Casing Pump Screen Zone 

N72740.7 33.276659 ~N 175.1-165.1 "msl 237.4 ft msl 4"PVC V Barnwell (1181) 
E55162.9 81.662842 "VII 

SAMPLE DATE 07127/98 10/19/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 237.1 219.3 ftmst 
pH 18.5 4.3 pH 
Sp. conductance 5 300 I-lS/cm 
Water temperature 300 19.5 ·C 
Alkalinity as CaC03 16 0 mglL 
Turbidity 1 NTU 
Volumes purged 0.0 3.4 well vol 
Sampling code 6 N 
Synchronous water level 220.7 (09/17198) 218.0 (12122/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. 5T!:!. DF Lab 4Q98 Mod Filt. ST t! DF Lab Unit 

Antimony, total recoverable <0.20 UI/ < 0.20 GE ~glL 
Arsenic, total recoverable <3.0 UI/ < 3.0 GE ~glL 
Barium, lotal recoverable 62 /I GE 1J9/L 
Cadmium, total recoverable <1.0 UI/ < 1.0 GE IJg/L 
Chromium, total recoverable <3.0 UI/ < 3.0 GE ~glL 

Cobalt, total recoverable 3.9 /I • GE ~g/L 
Copper, total recoverable 0.94 /I GE ~glL 
Cyanide <10 Ull <10 GE ~glL 
Lead, total recoverable <2.0 UI/ < 2.0 GE ~glL 
Mercury, total recoverable 0.20 /I GE 0.12 JIll NDD GE ~glL 
Nickel, total recoverable 3.0 /I GE "giL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 37,000 NI • 25 GE 36,000 /I • 25 GE ~glL 
Selenium, total recoverable <5.0 UI/ < 5.0 GE ~glL 

Silver, total recoverable <1.0 UI/ < 1.0 GE ~glL 
Tin. total recoverable <2.0 UI/ < 2.0 GE ~glL 
Vanadium, total recoverable <2.0 UI/ < 2.0 GE ~glL 
Zinc, total recoverable 10 /I GE I'9IL 

Organic Constftuents 

Constituents 3098 Mod Filt. ST!:! DF Lab 4098 Mod Filt. ST t! DF Lab Unit 

Benzene <1.0 UI/ < 1.0 GE ~g/L 
Bis(2-ethylhexyl) phthalate <10 UI/ < 10 GE ~glL 
Dichloromethane <17 UNI < 1.0 GE ~g/L 
Tetrachloroethylene <1.0 UI/ < 1.0 GE ~g/L 
Trichloroethylene <1.0 UI/ < 1.0 GE ~gIL 
Trichlorofluoromethane <1.0 UI/ < 1.0 GE ~glL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB117C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST !i DF Lab 4Q98 ME!! B!L ST t! DF .b!e Unit 

Americium-241 1.1E-01 1/ GP pCi/L 
Beta dose 4.72 • pCi/L 
Carbon-14 S.2E+01 1/ • GP pCi/L 
Cobalt-SO <-S.DE-C1 UIII < 2.4400 GP pCi/L 
Curium-242 <Q,QE+QO UII! < 0.0526 GP pCi/L 
Curium-243/244 <O.OE+OO UII/ < 0.0495 GP pCvL 
Curium-24S/246 1.SE-01 1/ GP pCvL 
Gross alpha 8.8E+OO 1/ GP <7.SE+OO UI/ <4.2E+OO GE pCvL 
lodine-129 4.1E+OO II GP pCVL 
Nickel-63 1.9E+01 1/ GP pCVL 
Nonvolatile beta 2.9E+01 1/ GP 3.2E+01 " GE pCvL 
Plutonium-238 <O.OE+OO Ull! < 0.1500 GP pCi/l 
PJutonium-239/240 <O.OE+OO UIII < 0.1500 GP pCi/l 
Radiurn-226 6.4E+OO " • GP pCvL 
Radium-228 <-1.SE-01 UIII < 1.0900 GP pCi/L 
Strontium-SO <1.SE-Q1 UII! < 1.5300 GP pCi/L 
Technetiurn-99 1,9E+02 1/ • GP pCilL 
Thorium-228 <-7.3E-02 UIJ/CI GP pCvL 
Thorium-230 <1.1E-01 UIJ/CI GP pCifL 
Thorium-232 <O.OE+OO UIJ/CI GP pCVL 
Sum of alphas 1.2E+OO pCVL 
Sum of betas 2.7E+02 • pCVL 
Total radium 6AE+OO pCifL 
Tritium 4.6E+03 " • GP S.OE+03 " • GE pCifmL 
Uranium-233J234 3.7E·01 " GP pCi/L 
Uranium-235 2.2E-01 " GP pCvL 
Uranium-238 3.SE-01 " GP pCilL 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WELL HSB117D 

SRS Coord. laVLongitude Screen Zone Elevation 

N72747.6 33.276662 oN 220.3·200.3 ft mst 
E55155.6 81.662875 OW 

SAMPLE DATE 07/16/98 

FIELD DATA 

Constituents ~ 

Water elevation 222.2 
pH 3.9 
Sp. conductance 30 
Water temperature 18.7 
Alkalinity as CaCOs 0 
Turbidity 1 
Volumes purged 3.3 
Sampling code 
Synchronous water level 222.9 (09/17/9B) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 ~ Filt. ST!! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, lotal recoverable 
Copper, total recoverable 
Cyanide 
Lead. total recoverable 
Mercury, total recoverable 0.13 J/EI NDD 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 680 /I 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod Filt. ST!! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

237.6 ft msl 4"PVC 

10/28/98 

4098 

220.5 
5.2 
25 
20.0 
0 
1 
3.3 

219.2 (12122198) 

DF ill ~ Mod Filt. 

GE <0.20 Uti <0.20 

GE 720 II 

DF Lab 4098 Mod Filt. 

Pump 

S 

WSRC-TR-99.o0013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsl 
pH 
IJS/cm 
·C 
mglL 
NTU 
well vol 

flmsl 

ST !! DF Lab Unit 

GE J.l9/L 

GE ~glL 

ST !! DF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB117D (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt ST!:! OF Lab 4Q98 Mod Filt. ST !:! OF Lab !!!!!! 
Arnericium-241 
Carbon-14 
Cobalt·GO 
Curium-242 
Curium-243/244 
Curium-245/2.(6 
Gross alpha <S.OE-01 Uti! < 0.6090 GP <1.6E-01 Ulf <S.1E-01 GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta <7.3E-01 UlII < 1.1100 GP <6.SE-01 Ulf <l.SE+OO GE pCUL 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-90 
Technetiurn-99 
Thoriurn-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.6E+01 II • GP 2.2E+01 II • GE pCi/mL 
Uranium-2331234 
Uraniurn-235 
Uraniurn-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99"()OO13 
Unclassified 

WELL HSB118A 

SRS Coord. Lat/Longitude Screen Zone Elevation TOI:! of Casing Casing Pump Screen Zone 

N72696.4 33.277561 oN 101.0-91.0 ft msl 247.3 ft msl 4"PVC S U. Congaree (IIA) 
E55775.6 81.661143 OW 

SAMPLE DATE 07/28198 10/19/98 

FIELD DATA 

Constituents ~ 4Q98 Unit 

Water elevation 168.5 168.3 ft mst 
pH 7.2 6.7 pH 
Sp. conductance 160 160 ~S/cm 
Water temperature 20.6 20.6 ·C 
Alkalinity as CaC03 30 47 mg/L 
Turbidity 1.5 0 NTU 
Volumes purged 7.5 2.6 well vol 
Sampling code N 
Synchronous water level 168.51 (9/17/98) 168.2 (12122198) nmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. §It! DF Lab 4098 Mod Ell!:. ST !:! DF Lab !:!ill! 
Antimony, total recoverable <0.20 Ull < 0.20 GE ~g/L 
Arsenic, total recoverable 1.7 J/EI NDD GE ~g/L 
Barium, total recoverable 27 II GE "giL 
Cadmium, total recoverable <1.D UII < 1.0 GE "giL 
Chromium, total recoverable <3.0 UII < 3.0 GE "giL 
Cobalt, total recoverable 0.11 J/EI NDD GE "giL 
Copper, total recoverable 0.50 II GE "giL 
Cyanide <10 UII < 10 GE "giL 
Lead, total recoverable 0.66 J/EVI NDD GE ~g/L 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 UII <0.20 GE "giL 
Nickel. lotal recoverable <0.20 UII < 0.20 GE \Jg/L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,500 Nt 3 GE 3,500 II 2 GE 1J9/L 
Selenium, total recoverable <5.0 UII < 5.0 1 GE 1J9/L 
Silver, total recoverable <1.0 UII < 1.0 1 GE 1J9/L 
Tin, total recoverable <2.0 UII < 2.0 GE "giL 
Vanadium. total recoverable <2.0 UII < 2.0 GE "giL 
Zinc, total recoverable <5.0 UII < 5.0 GE "giL 

Organic Constituents 

Constituents 3Q98 MQ!! Ei!t. STt!. DF ~ 4Q98 Mod B!t ST !:! QE Lab Unit 

Benzene <1.0 UJ/on < 1.0 GE "gil 
Bis(2-ethylhexyl) phthalate <9.9 Uif < 9.9 GE ~g/L 
Dichloromethane 6.1 J/O/1 NDD GE "giL 
Tetrachloroethylene <1.0 UJ/0/1 < 1.0 GE "giL 
Trichloroethylene <1.0 UJ/0/1 < 1.0 GE ~L 
Trichlorofluoromethane <1.0 UJ/0/1 < 1.0 GE "giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-147 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB118A (cant.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST!:!. DF ~ 4Q98 Mod Filt. ST !! DF Lab Unit 

Americium-241 <7.4E-02 UIII <: 0.2660 GP pCill 
Beta dose 0.01 pCill 
Carbon-14 1.0E+01 II GP pCifl 
Cobalt-SO <.2.0E-03 UIII <: 3.7700 GP pCi/l 
Curium-242 <S.3E-02 UIII <: 0.2170 GP pCifL 
Curium-243/244 <2.1E-01 UIII < 0.2290 GP pCi/L 
Curium-245/246 <O.OE+OO UIII <: 0.0986 GP pCi/L 
Gross alpha <6.BE-01 UIII <: 0,6960 GP <2.2E+OO UII <1.6E+QO GE pCi/L 
lodine-129 <4.SE-01 UIII < 0.8190 GP pCi/L 
Nickel-63 <-2.0E-03 UI < 3.7700 pCi/L 
Nonvolatile beta 3.6E+OO II GP 1.1E+01 II GE pCi/L 
Plutonium·238 <2.2E-03 Ulff <: 0.4060 GP pCi/L 
Plutonium-239/240 <-3.9E-02 UIII <: 0.3720 GP pCi/l 
Radium-226 <S.7E-01 UIII < 0.7510 GP pCi/L 
Radium-228 <-6.SE-01 UIII <: 1.3100 GP pCi/l 
Strontium-90 <-3.6E-01 UIJ/U GP pCill 
Technetium-99 <-8.3E+00 UIII < 15.8000 GP pCuL 
Thorium-228 <1.8E-02 UIJ/CI GP pCilL 
Thorium-230 3.3E-01 J/CI NDD GP pCill 
Thorium-232 <O.OE+OO UIJ/CI GP pCill 
Sum of alphas 3.3E-01 pCUL 
Sum of betas 1.0E+01 pCill 
Tritium 1.1E+03 1/ • GP 1.1E+03 II • GE pCilml 
Uranium-233/234 <5.0E-02 UIII < 0.2250 GP pCill 
Uranium-235 <4.9E-02 UIII < 0.1470 GP pCUL 
Uranium-238 <-6.7E-03 UIII < 0.1470 GP pCuL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-14B Third and Fourth Quarter 199B 



WSRC-TR-99-00013 
Unclassified 

WELL HSB119A 

SRS Coord. LatiLongitude Screen Zone Elevation TOI2; of Casing Casing Pump Screen Zone 

N73082.5 33.278944 oN 103.3-93.3 ft msl 257.1 ft msl 4"PVC S U. Congaree (IIA) 
E56100.2 81.661038 oW 

SAMPLE DATE 07/28/98 10/28/98 

FIELD DATA 

Constituents 3Q98 4096 Unit 

Water elevation 167.6 167.3 ftmsl 
pH 6.6 6A pH 
Sp. conductance 100 125 IJS/cm 
Water temperature 21.9 20.6 ·C 
Alkalinity as CaC03 45 23 mgIL 
Turbidity 1 3 NTU 
Volumes purged 3.3 0.041 well vol 
Sampling code XN 
Synchronous water level 167.8 (09/17/98) 167.5 (12121/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Filt STt! OF Lab ~ Mod filh ST J:j OF lab Unit 

Antimony, total recoverable <0.20 UII <: 0.20 GE "gil 
Arsenic, total recoverable 2.2 JIEJ NOD GE "gil 
Barium, total recoverable 13 II GE "gil 
Cadmium, total recoverable <1.0 UII <: 1.0 GE \Jg/L 
Chromium, total recoverable 0.86 JIE! NOD GE "gil 
Cobalt. total recoverable 0.072 J/E! NOD GE "gil 

... 
v 

Copper, total recoverable 0.72 II GE "gil 
Cyanide <10 UII < 10 GE ~g/L 
Lead, total recoverable <2.0 UII < 2.0 GE "gil 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 Ull <0.20 GE 1J9/L 
Nickel, total recoverable 2.1 II GE "giL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 5,400 NI 3 GE 5,800 116 3 GE "gil 
Selenium, total recoverable <5.0 UII < 5.0 1 GE "gil 
Silver, total recoverable <1.0 Ull < 1.0 1 GE 1J9/L 
Tin, total recoverable <2.0 Ull < 2.0 GE 1J9/l 
Vanadium. total recoverable <2.0 UII < 2.0 GE "gil 
Zinc, total recoverable 16 II GE IJg/L 

Organic Constituents 

Constitue(lts 3098 M22 Filt. ST.!:! OF Lab ~ Mod Filt. ST J:j OF lab .!:In!! 
Benzene <1.0 UJ/0/1 < 1.0 GE 1J9/L 
Bis(2-ethylhexyJ) phthalate <10 UII <10 GE "gil 
Dichloromethane <4.6 UJN0811 < 1.0 GE 1J9/L 
Tetrachloroethylene <1.0 UJ/0/1 < 1.0 GE "gil 
Trichloroethylene <1.0 UJ/011 < 1.0 GE "gil 
Trichlorofluoromethane <1.0 UJ/Ofl < 1.0 GE jJg/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitOring constituent standard (See Appendix A.) 

H-AreaHWMF C-149 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB119A (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Fill. ST!:! OF lab ~ Mod Filt. ST !:! DF lab !:!.!Jl1 
Americium-241 <5.2E-03 UIII <: 0.1000 GP pCi/L 
Beta dose 0.08 pCi/L 
Carbon-14 B.3E+01 /I • GP pCi/l 
Cobalt-BO <-1.SE+OD UIII <: 2.9500 GP pCi/L 
CurilJm-242 <O.OE+OO UIII <: 0.0584 GP pCi/L 
Curium-243/244 <1.4E-02 UIII <: 0.1000 GP pCi/L 
Curium-245/246 <O.OE+OD UIII <: 0.0568 GP PCilL 
Gross alpha 1.1E+OO /I GP 2.BE+OO /I GE pCilL 
lodine-129 <-2AE-01 UIII <: 0.9910 GP pCi/L 
Nickel-63 <-1.6E+OO UI < 2.9500 pCilL 
Nonvolatile beta B.3E+QO /I GP 2.3E+01 /I TM pCilL 
Plutonium-238 <O.DE+OO UIII <; 0.0529 GP PCilL 
Plutonium-2391240 <1.BE-02 UIII <; 0.0528 GP pCiiL 
Radium-226 1.7E+oo /I GP pCilL 
Radium-228 <2.BE-01 UII! <: 0.9450 GP pCill 
Strontium-gO <4.BE-02 UIJ/CI GP PCi/L 
Technetiurn-99 3.SE+01 /I GP pCifL 
Thorium-228 <-1.9E-02 UII/ <: 0.2470 GP PCilL 
Thorium-230 <3.9E-02 UIII < 0.1170 GP pCi/l 
lhorium-232 <3.9E-02 UW < 0.1170 GP pCilL 
Sum of alphas 
Sum of betas 1.2E+02 • pCi/l 
Total radium 1.7E+OO pCi/L 
Tritium 3.7E+02 1/ • GP 5.0E+02 /I • TM pCi/ml 
Uranium-233/234 <O.OE+oo UII/ < 0.2180 GP PCi/L 
Uranium-235 <O.OE+OO UIII < 0.2180 GP PCi/L 
Uranium-238 <3.8E-02 UIII < 0.4510 GP pCi/l 

e 
I 

• Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-150 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB120A 

SRS Coord, latllongitude Screen Zone Elevation Tog: of Casing Casing Pump Screen Zone 

N7339S.1 33.280177 oN 101.0-91.0 ft msl 268.2 ft msJ 4"PVC S U. Congaree (HA) 
E56431.9 81.660772 ·W 

SAMPLE DATE 07/23/98 10/28/98 

FIELD DATA 

Constituents 3098 4098 Unit 

Water elevation 167.1 166.9 ftmsl 
pH 7.1 7.2 pH 
Sp. conductance 210 200 )..IS/em 
Water temperature 20.7 19.2 ·C 
Alkalinity as CaG03 25 86 mglL 
Turbidity 0 1 NTU 
Volumes purged 2.2 2.2 well vol 
Sampling code 
Synchronous water level 167.0 (09/17/98) 166.7 (12121198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST.!::! OF ~ 4Q98 Mod Filt ST !! OF .!:!E Unit 

Antimony, total recoverable <0.20 UII <: 0.20 GE ~glL 
Arsenic, total recoverable 1.2 JIEJ NOD GE ~glL 
Barium, total recoverable 31 II GE ~gIL 
Cadmium, total recoverable 0.47 J/E/ NDD GE ~glL 
Chromium, total recoverable o.n J/E/ NDD GE ~g/L 
Cobalt, total recoverable 0.042 J/E/ NDD GE ~glL 
Copper, total recoverable 1.1 II GE ~glL 
Cyanide <10 UII <10 GE ~glL 
lead, total recoverable <2.0 UII < 2.0 GE ~g/l 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 UII <0.20 GE ~g1L 
Nickel, total recoverable <0.20 UII < 0.20 GE ~glL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <40 UJ/IV/1 <50 GE <50 UII <50 GE J.I9/l 
Selenium, total recoverable <5.0 UII < 5.0 GE ~9/L 
Silver, total recoverable <1.0 UII < 1.0 GE ~glL 
Tin, total recoverable <2.0 UII < 2.0 GE ~g/l 
Vanadium. total recoverable <2.0 UII < 2.0 GE ~g/l 
Zinc, total recoverable <5.0 UII < 5.0 GE ~9/L 

Organic Constituents 

Constituents 3098 Mod Fill. STti DF Lab 4Q98 Mod Fill. §I !! Q£ ~ Unit 

Benzene <1.0 UJ/O!1 < 1.0 GE ~glL 
Bis(2-ettlylhexyl) phthalate <10 U/I < 10 GE ~glL 
Oichloromethane <1.6 UJN08/1 < 1.0 GE ~g1L 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 GE ~g1L 
TriChloroethylene <1.0 UJ/Ofl < 1.0 GE ~9/l 
Trichlorofluoromethane <1.0 UJ/Ofl < 1.0 GE ~glL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-151 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB120A (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Flit. STti OF Lab ~ Mod Filt. §! !! OF Lab 1l!:!ll 
Americium-241 <4.2E-02 UII! <: 0.0515 GP pCilL 
Carbon-14 <-1.BE+OO UIII < 8.7000 GP pCi/l 
Cobalt-BO <-1.1E-01 VIII <: 3.2600 GP pCi/L 
Curium-242 <O.OE+OO UIII <: 0.0540 GP pCilL 
Curium-243/244 <1.7E-02 UIII <: 0.0515 GP pCifL 
Curium-245/246 <-S.3E-03 urI! < 0.1610 GP pCi/l 
Gross alpha 1.SE+OO J/CI NOD GP <1.9E+QO UI! <8.3E-Q1 GE pCi/l 
lodine-'t29 <3.SE-01 VIII <: 0.5330 GP pCi/l 
Nickel-53 <-1.1E-01 UI <: 3.2600 pCUL 
Nonvolatile beta 1.6E+OO I! GP 2.9E+OD I! GE pCilL 
Plutonium-238 <O.OE+OO Uitl < 0.0799 GP pCi/l 
Plutonium-239/240 <-6.SE-03 UJII <: 0.2300 GP pCi/L 
Radium-226 <9.0E-01 UIII <: 0.9670 GP pCi/L 
Radium-228 <6.1E-02 VIII < 0.6960 GP pCi/L 
Strontium-gO <'l.DE-01 UIJ/CJ GP pCUL 
Technetiurn-99 <3.SE+OO UIII < 22.6000 GP pCilL 
Thorium-228 <3. 1 E-02 UtI! < 0.3580 GP pCilL 
Thorium-230 5.3E-01 I! GP pCi/L 
Thorium-232 <-1.7E-02 U11I < 0.2210 GP pCi/L 
Sum of alphas 5.3E-01 pCilL 
Sum of betas 
Tritium <-3.2E-01 UlII <6.3E-01 GP <-2.4E-01 U/I <6.3E-01 GE pCi/mL 
Uranium-23312S4 <6.2E-02 UUI < 0.1870 GP pCilL 
Uranium-235 <4.8E-02 UUI < 0.3310 GP pCilL 
Uranium-238 <1.9E-01 UUI < 0.1870 GP pCi/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-152 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB121A 

SRS Coord. Latllongitude Screen Zone Elevation Tog; of Casing Casing Pump Screen Zone 

N72024.8 33.278709 oN 98.3-88.3 ft msl 274.6 ft msl 4"PVC S U. Congaree (ItA) 
E57389.6 81.655589 "W 

SAMPLE DATE 08103/98 10/05/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation 172.5 172.0 ftms[ 
pH 7.9 7.2 pH 
Sp. conductance 220 200 ~SJcm 
Water temperature 20.2 20.3 ·C 
Alkalinity as CaC03 90 93 mglL 
Turbidity 0.3 1 NTU 
Volumes purged 2.1 4.3 wellvoJ 
Sampling code 
Synchronous water level 172.49 (9/17/98) 172.1 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt ST!::! QE b:!!! ~ Mod Filt. ST !! OF L.b Unit 

Antimony, total recoverable <0.20 U/I <: 0.20 GE !-I9fL 
Arsenic, total recoverable 1.9 J/EI NOD GE !-I9fL 
Barium. total recoverable 39 II GE !-I9fL 
Cadmium, total recoverable <1.0 U/I <: 1.0 GE 1J9/L 
Chromium, total recoverable <3.0 U/I < 3.0 GE IJg/l 
Cobalt, total reooverable 0.63 J/EI NOD WA IJg/l 
Copper, total recoverable <0.43 U/61 < 0.20 GE ~glL 
Cyanide <10 UII <10 GE ~glL 
Lead, total recoverable <2.0 UII < 2.0 GE 1J9/l 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 U/I <0.20 GE ~glL 
Nickel, total recoverable 0.84 
Nitrate as nitrogen 

II GE ~glL 

Nitrate-nitrite as nitrogen <22 UN! < 20.0000 WA <20 UN! <50 GE ~glL 
Selenium. total recoverable <5.0 UII < 5.0 GE ~glL 
Silver, total recoverable <1.0 UII < 1.0 GE ~glL 
Tin, total recoverable <2.0 Uti < 2.0 GE ~glL 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~glL 
Zinc, total recoverable 10 J/EI NOD WA ~glL 

Organic Constituents 

Constituents 3098 f):1M Filt. ST!! OF b:!!! 4098 Mod Filt. ST !! OF Lab Unit 

Benzene <1.0 UII < 1.0 GE ~glL 
Bis(2-ettlylhexyl} phthalate <3.6 UNI <10 WA 1J9/L 
Dichloromethane <1.0 UII < 1.0 GE ~glL 
Tetrachloroethylene <1.0 UII < 1.0 GE ~glL 
Trichloroethylene <1.0 UII < 1.0 GE 1J9/L 
Trichlorofluoromethane <1.0 U/I < 1.0 GE ~glL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-153 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB121A (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST!:! OF ~ ~ MQQ filL ST !:! OF lab Unit 

Americium-241 <1.6E-02 UIII <: 0.1900 GP pCilL 
Carbon-14 <1.7E+OO UIII < 9.4200 GP pCi/L 
Cobalt·BO <t.7E-Ot Uti! <: 6.9600 TM pCi/L 
Curium-242 <-2.BE-02 UJJI <: 0.2360 GP pCi/l 
Curium-243/244 <2.4E-02 Ullf <: 0.2100 GP pCi/l 
Curium-24S/246 <O.DE+OO UIII <: 0.0687 GP pCi/L 
Gross alpha 2.0E+OO /I TM <:9.SE-01 uti <7.SE-01 GE pCi/L 
lodine-129 <1.2E-01 urI! <: 0.9960 GP pCi/L 
Nickel-63 <1.7E-01 UI <: 6.9600 pCill 
Nonvolatile beta 8.4E+OO JIXI NOD TM <1.1E+OO UI/ <1.1E+OO GE pCilL 
Plutonium-238 <-9.BE-03 urI! <: 0.2100 GP pCi/l 
Plutonium·2391240 <O.OE+OO Ullf <: 0.1190 GP pCill 
Radium-226 1.2E+OO /I GP pCill 
Radium-228 <-S.7E-01 UIII <: 2.9200 TM pCi/L 
Strontium-SO <O.OE+OO UIII <: 2.0300 TM pCi/L 
Technetium·99 <·3.9E·01 UIII < 6.5300 GP pCi/L 
Thorium·228 2.9E-01 /I GP pCi/L 
Thorium·230 1.1E+OO /I TM pCul 
Thorium-232 <O.OE+OO UIII < 0.0900 GP pCilL 
Sum of alphas 1.4E+00 pCi/L 
Sum of betas 
Total radium 1.2E+00 pCi/L 
Tritium <1.7E·01 UIII < 1.2000 TM <2.5E-01 uti <5.3E-01 GE pCi/mL 
Uranium-2331234 <1.3E·01 UN! < 0.0895 GP pCi/L 
Uranium·235 <1.7E-02 UIII < 0.0499 GP pCi/L 
Uranium·238 <3.6E-02 UIII < 0.0533 GP pCi/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-154 Third and Fourth Quarter 1998 



WELL HSB122A 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N7219S.9 33.279671 oN 95.4-85.4 ft mst 
ES7747.4 81.654979 oW 

SAMPLE DATE 07/24/98 

FIELD DATA 

Constituents 3Q98 

Water elevation 172.3 
pH 6.5 
Sp. conductance 190 
Water temperature 21.1 
Alkalinity as CaC03 69 
Turbidity 1 
Volumes purged 3.9 
Sampling code 
Synchronous water level 172.3 (09117196) 

ANALYTICAL DATA 

Inorgan;c Constituents 

Constituents 3Q98 Mod Filt. STl::! 

Antimony, total recoverable <0.20 UII < 0.20 
Arsenic, total recoverable <3.0 Uil < 3.0 
Barium, total recoverable 24 /I 
Cadmium, total recoverable <1.0 Uil < 1.0 
Chromium, total recoverable <3.0 UII < 3.0 
Cobalt, total recoverable <0.20 UII < 0.20 
Copper, total recoverable 0.36 II 
Cyanide <10 Uil < 10 
lead, total recoverable <2.0 Uil < 2.0 
Mercury, total recoverable 0.039 JIEJ NOD 
Nickel, total recoverable 1.3 /I 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <20 UJIIV/l < 50 
Selenium, total recoverable <5.0 Uil < 5.0 
Sliver. total recoverable <1.0 UII < 1.0 
TIn, total recoverable <2.0 UII < 2.0 
Vanadium. total recoverable <2.0 UII < 2.0 
Zinc, total recoverable 9.2 /I 

Organic Constituents 

Constituents ~ Mod Filt. ST!:! 

Benzene <1.0 UJ/O/l < 1.0 
Bis(2-ethylhexyl) phthalate <9.9 Uil < 9.9 
Dichloromethane <1.0 UJ/O/1 < 1.0 
Tetrachloroethylene <1.0 UJ/O/l < 1.0 
Trichloroethylene <1.0 UJ/O/l < 1.0 
T richlorofluoromethane <1.0 UJ/O/1 < 1.0 

Notes: 
• = exceeded holding time 

To~ of Casing Casing 

271.6 ft msl 4" PVC 

10/05/98 

4098 

171.7 
6.8 
180 
20.3 
78 
1 
5.3 

172.1 (12122/96) 

OF ~ ~ Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE <0.20 Ull <0.20 
GE 

GE <10 UNI < 
GE 
GE 
GE 
GE 
GE 

OF Lab ~ Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

U. Congaree (IIA) 

Unit 

f1msl 
pH 
J,lS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !:! OF Lab Unit 

~g/L 

~glL 
~glL 

1-19/L 
1-19/L 
"giL 
~glL 
~g/l 
~g/l 

GE ~g/L 

"giL 

GE ~g/L 

~glL 
~glL 

1J9/l 
~glL 
1J9/L 

ST !:! QE Lab Unit 

1J9/L 
1J9/L 
1J9/l 
1J9/L 
~glL 

~glL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB122A (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt. ST t! OF Lab 4Q98 Mod Flit. §! t! OF Lab Unit 

Americium-241 <1.SE-02 UII/ 0::: 0.0724 GP pCUL 
Carbon-14 <-2.0E+OO UII! 0::: 9,8500 GP pCUL 
Cobalt-SO <-1.3E-01 Ull! < 3.5100 GP pCUL 
Curium-242 <O.OE+OO UIII 0::: 0.0756 GP pCi/L 
Curium-243/244 <4.3E-02 UIII < 0.1270 GP pCi/L 
Curium-24S/246 <2.4E-02 Ulf/ 0::: 0.0723 GP pCi/L 
Gross alpha <3.SE-01 UIII 0::: 0.8560 GP <4.3E-01 Uil <7.BE-01 GE pCi/L 
lodine-129 <4.2E-01 UIII < 1.1000 GP pCi/L 
Nickel-63 <-1.3E-01 UI 0::: 3.5100 pCi/L 
Nonvolatile beta <9.9E-01 UIII 0::: 1.1700 GP <1.SE+OO UII <1.2E+OQ GE pCi/L 
Plutonium-238 <O.OE+OO UIII < 0.0589 GP pCUL 
Plutonium·239/240 <2.2E-02 UIII 0::: 0.0666 GP pCUL 
Radium-226 <8.DE-01 UIII 0::: 0.9600 GP pCilL 
Radium-228 <6.4E-01 UIII 0::: 0.8810 GP pCUL 
Strontium-90 <6.SE-02 UIJ/CI GP pCUL 
Technetium-99 <5.0E+OO UIII < 21.2000 GP pCill 
Thorium-228 <1.6E·01 UIJI < 0.2130 GP pCill 
Thorium-230 1.7E-01 /I GP pCill 
Thorium-232 <O.OE+OO UUI < 0.1000 GP pCi/l 
Sum of alphas 1.7E·01 pCi/l 
Sum of betas 
Tritium <-9.3E·02 UIII <5.9E-01 GP <1.0E-01 UII <5.3E-01 GE pCi/ml 
Uranium·233/234 <9.0E·02 UIII < 0.4900 GP pCi/l 
Uranium-235 <·1.7E·02 Ulfl < 0.3730 GP pCi/L 
Uranium-238 <7.1E-02 UIII < 0.2120 GP pCi/l 

Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-OO013 
Unclassified 

WELL HSB123A 

SR$ Coord. Latflongitude Screen Zone Elevation To!:! of Casing Casing Pump Screen Zone 

N72189.8 33.280273 oN 103.6·93.6 n mst 265.7 ft mst 4" PVC S U. Congaree (IIA) 
E58124.8 81.653973 GW 

SAMPLE DATE 07124/98 10/05/98 

FIELD DATA 

Constituents 3098 4096 !:ffi.i! 
Water elevation 173.4 174.3 ftmsl 
pH 10.9 10.9 pH 
Sp. conductance 1000 700 ~S/cm 
Water temperature 22.2 27.3 ·c 
Alkalinity as CaC03 151 92 mg/L 
Turbidity 1 1 NTU 
Volumes purged 0.0 0.019 well vol 
Sampling code XN XN 
Synchronous water level 174.0 (09117/98) 173.0 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. ST!:::!. OF lab 4098 Mod Bll:. ST !! QE Lab Unit 

Antimony, total recoverable <0.20 Ull < 0.20 GE 1J9/L 
Arsenic, total recoverable <3.0 UII < 3.0 GE J.l9/L 
Barium. total recoverable 310 II GE jJg/L 
Cadmium, total recoverable <1.0 UII < 1.0 GE 1J9/L 
Chromium, total recoverable <3.0 UII < 3.0 GE 1J9/L 
Cobalt, total recoverable 0.060 J/E/ NOD GE 1J9/L 
Copper, lotal recoverable 0.43 1/ GE IJg/L 
Cyanide <10 Uil < 10 GE ~g/L 
Lead, total recoverable 2.7 II GE ~g1L 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 UII <0.20 GE ~g1L 
Nickel, total recoverable 1.2 II GE ~g1L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <40 UJIIV/1 < 50 GE 120 II GE ~g1L 
Selenium, total recoverable <5.0 UII < 5.0 GE ~g1L 
Silver, total recoverable <1.0 UII < 1.0 GE ~g1L 
TIn. total recoverable <2.0 UII < 2.0 GE ~g1L 
Vanadium, total recoverable <2.0 Ull < 2.0 GE ~g1L 
Zinc, total recoverable 25 II GE ~g1L 

Organic Constituents 

Constituents 3098 Mod Filt. ST!:! OF lab 4098 Mod ill 5T !:! OF Lab Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE ~g1L 
Bis(2-ethylhexyl) phthalate <9.8 UII < 9.8 GE ~g1L 
Oichloromethane <1.0 UJ/OJ1 < 1.0 GE ~g1L 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 GE ~gIL 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE IJg/L 
T richlorofluoromethane <1.0 UJ/O/1 < 1.0 GE 1J9/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB123A (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Fill. ST !! !lE lab 4Q98 Mod Fill ST !! OF lab Unit 

Americium-241 <2.SE-01 UNI c:: 0.1630 GP pCVl 
Beta dose 0.20 pCVl 
Carbon-14 <-2.7E+OO UIII <: 9.2200 GP pCVl 
Cobalt-SO <1.0E+OO urI! <: 3.0400 GP pCVl 
Curium-242 <O.OE+OO UtI! <: 0.1830 GP pCVl 
Curium-243/244 <-S.3E-02 UUI <: 0.4140 GP pCi/L 
Curium-245/246 <S.4E-02 UIII <: 0.1630 GP pCi/L 
Gross alpha 2.4E+OO I! GP <2.9E+OO UI! <9.BE-01 GE pCVl 
todine-129 <3.3E-01 UtI! <: 0.6190 GP pCilL 
Nickel-S3 <1.0E+OO ur <: 3.0400 pCVl 
Nonvolatile beta 3.3E+OO I! GP S.1E+OO I! GE pCilL 
Plutonium-238 <O.OE+OO UtI! <: 0.0600 GP pCi/L 
Plutonium-239/240 <O.OE+OD Uill <: 0.0599 GP pCill 
Radium-226 6.4E+OO I! • GP pCVl 
Radium-228 1.0E+OO I! GP pCVl 
Strontium-SO <5.1E-02 UIJ/CI GP pCi/l 
Technetium-99 <1.2E+OO urI! <: 21.2000 GP pCVl 
Thorium-228 <9.8E-02 UtI! < 0.2430 GP pCifL 
Thorium~230 1.6E~01 II GP pCi/L 
Thorium~232 <3.1E~02 UlII < 0.0942 GP pCi/L 
Sum of alphas 1.BE-01 pCi/l 
Sum of betas 1.0E+00 pCVl 
Total radium 7.SE+00 pCi/L 
Tritium <-7.7E-03 UU! <B.3E-01 GP <9.3E-02 Uti <5.3E-01 GE pCi/mL 
Uranium-233/234 <5. 1 E·02 UIII < 0.3520 GP pCi/L 
Uranium-235 <5.1E-02 UIII < 0.3530 GP pCill 
Uranium-238 <S.1E-02 urll < 0.3520 GP pCi/L 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99-00013 
Unclassified 

WELL HSB124AR 

SRS Coord. Latllongilude Screen Zone Elevation TOI:! of Casing Casing Pump Screen Zone 

N72202.7 33.280965 oN 104.6-94.6 ft msl 266.8 ft msl 4"PVC S U. Congaree (11A) 
E58531.7 81.652927 'W 

SAMPLE DATE 08/03/98 10/05/98 

FIELD DATA 

Constituents ~ 4Q98 Unit 

Water elevation 172.6 172.4 ftmsl 
pH 7.4 6.8 pH 
Sp. comiuctance 230 180 ~Slcm 
Water temperature 20.9 20.9 ·C 
Alkalinity as CaCOS 75 70 mg/L 
Turbidity 4 1 NTU 
Volumes purged 2.3 4.6 wetlvol 
Sampling code 
Synchronous water level 172.73 (9/17/98) 172.4 (12122198) ftmsl 

ANAlmCALDATA 

Inorganic Constituents 

Constituents 3098 Mod .El!!:. ST!:::! OF Lab 4Q98 Mod Fill. ST !! OF Lab !:!!!l! 
Antimony, total recoverable <0.20 UII < 0.20 GE ~glL 
Arsenic, total recoverable 1.1 J/Ei NOD GE 1-l9/l 
Barium, total recoverable 33 II GE ~glL 
Cadmium, total recoverable <1.0 UII <: 1.0 GE 1J9/L 
Chromium, total recoverable <3.0 UII < 3.0 GE ~gIL 
Cobalt, total recoverable 0.16 J/Ei NOD GE 1J9/l 
Copper, total recoverable 0.42 II GE 1J9/l 
Cyanide <10 UII < 10 GE ~gIL 
lead, total recoverable 0.79 JIEi NOD GE ~glL 
Mercu'Y, total recoverable 0.77 II GE <0.20 Ull <0.20 GE ~glL 
Nickel, total recoverable 1.1 II GE ~glL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <30 UNI < 50 GE <20 UN! <50 GE ~glL 
Selenium, total recoverable <5.0 UII < 5.0 GE ~glL 
Silver, total recoverable <1.0 UI/ < 1.0 GE ~glL 
Tin, total recoverable <2.0 UII < 2.0 GE ~glL 
Vanadium, total recoverable <2.0 UII < 2.0 GE ~glL 
Zinc, total recoverable <5.0 UII < 5.0 GE ~glL 

Organic Constituents 

Constituents 3098 Mod B.!!:. ST.!:i DF Lab ~ Mod Filt. ST !! DF ~ Unit 

Benzene <1.0 UII < 1.0 GE "giL 
Bis(2-ethylhexyl) phthalate <9.9 UII < 9.9 GE "giL 
Dichlorcmethane <1.4 UN! < 1.0 GE "giL 
Tetrachloroethylene <1.0 UII < 1.0 GE "giL 
Trichloroethylene <1.0 UII < 1.0 GE ~glL 
Trithlorcfluoromethane <1.0 UI/ < 1.0 GE "giL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB124AR (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!:! DF Lab ~ Mod Fill. §! !:! DF Lab Unit 

Americium-241 <1.BE-02 UIII < 0.2180 GP pCill 
Beta dose 0.19 pC"L 
Carbon-14 <1.SE+OO UIII < 9.2700 GP pCi/L 
Cobalt-60 <9.9E-01 UIII < 3.7400 GP pCi/L 
Curium-242 <-1.2E-02 UIII < 0.1550 GP pCi/L 
Curium-243/244 <-1.1E-02 UIII < 0.1440 GP pCilL 
Curium-24S/246 <O.OE+OO UIII < 0.0693 GP pC"L 
Gross alpha 1.2E+OO II GP <1.1E+OO UII <B.2E-D1 GE pCill 
lodine-129 <4.4E-01 UI/l < 0.5740 GP pC"L 
Nickel-63 <9.9E-01 UI < 3.7400 pCi/l 
Nonvolatile beta <1.BE+OO UIII < 1.9000 GP <1.1E+OO UII <1.3E+OO GE pC"L 
Plutonium-238 <-B.9E-03 UIII < 0.1960 GP pC"L 
Plutonium-239/240 <:3.7E-02 UIII < 0.1110 GP pCilL 
Radium-226 S.3E-01 II GP pCi/L 
Radium-228 9.3E-01 II GP pCi/L 
Strontium-90 <4.2E-Q1 UIJ/CI GP pCi/L 
Technetium-99 <-S.8E-01 UUI < 6.S800 GP pCi/L 
Thorium-228 <9.1 E-03 Ullf < 0.2250 GP pCi/L 
Thorium-230 <5.6E-02 UII! < 0.1670 GP pC"L 
Thorium-232 <-7.6E-03 UII/ < 0.1670 GP pCilL 
Sum of alphas 
Sum of betas 9.3E-01 pCill 
Total radium 1.5E+00 pCtll 
Tritium <-2.2E-01 UlII <5.6E-01 GP <-7.6E-02 UII <5.3E-01 GE pCi/mL 
Uranium-233/234 <1.4E-01 UNI < 0.0970 GP pCtll 
Uranium-235 <8.5E-03 UIII < 0.1150 GP pCtll 
Uranium-238 <6.7E-02 UIII < 0.0970 GP pCi/l 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB125C 

SRS Coord. 

N71503.6 
E58592.8 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

Lat/Longitude 

33.279519 oN 
81.651408 oW 

Water temperature 
Alkalinity as CaCOs 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganfc Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total reco .... erable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 120 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents· 

Benzene 
Bis(2-ettJylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

07/20/98 

~ 

225.0 
4.9 
35 
21.6 
3 
2 
2.4 

Screen Zone Elevation 

155.6-145.6 ft msl 

224.5 (09/17/98) 

UII < 0.20 

NI 

Top of Casing 

231.9 ft msl 

10/28/98 

223.B 
5.3 
25 
20.0 
2 
1 
2.5 

223.0 (12122/98) 

GE <0.20 UII 

GE <90 UII6 

Casing Pump 

4" PVC S 

<0.20 

<50 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

flmsJ 
pH 
jJS/crn 
·C 
mg/L 
NTU 
well vol 

ftmsl 

GE J,lg/L 

GE J,lg/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WELL HSB125C (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-245f246 
Gross alpha 
lodine-129 
Nickel-S3 
Nonvolatite beta 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uraniurn-238 

Notes: 
• = exceeded hOlding time 

<2.6E-01 

<1.9E-02 

2.3E+OO 

Ulfl < 0.6130 GP <2.2E-01 

UIII < 1.3600 GP <--2.SE-01 

II GP 2.4E+OO 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-162 

UII <8.7E-01 

UII <1.8E+OO 

II 

WSRC-TR-99-00013 
Unclassified 

1M pCuL 

TM pCi/l 

GE pCilmL 
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WSRC-TR-99-OO013 
Unclassified 

WELL HSB125D 

SRS Coord. LatlLongitude Screen Zone Elevation To~ of Casing Casing Pump Screen Zone 

N71498.2 33.279492 ON 219.4-199.4 ft msl 231.7 ft msl 4"PVC V Water Table (1182) 
E58584.1 81.651421 ·W 

SAMPLE DATE 08103/98 10/28/98 

FIELD DATA 

Constituents 3098 4098 Unit 

Water elevation 220.7 220.4 ft msl 
pH 6.' 5.6 pH 
Sp. conductance 150 ,.5 ~S/cm 
Water temperature 19.2 19.5 ·C 
Alkalinity as CaC03 9 9 mglL 
Turbidity 0.' 0 NTU 
Volumes purged 2.' 2.5 well vol 
Sampling code 
Synchronous water level 220.67 (9/17/98) 220.0 (12122198) ft msl 

ANALYTlCAl DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. STt! OF Lab ~ Mod Filt. ST !! OF Lab !l!!tt 
Antimony, total recoverable <0.20 UI! < 0.20 GE ~glL 
Arsenic, total recoverable <3.0 UI! < 3.0 GE ~g/L 
Barium, total recoverable 13 I! GE ~g/L 
Cadmium, total recoverable <1.0 UI! < 1.0 GE ~glL 
Chromium, total recoverable 2.4 J/Ei NO~ GE ~glL 
Cobalt, total recoverable 2.8 I! GE ~g/L 
Copper, total recoverable 0.84 I! GE ~glL 
Cyanide <10 UI! <10 GE ~glL 
Lead, total recoverable <2.0 UI! <: 2.0 GE ]Jg/l 
Mercury, total recoverable 1.2 I! GE 0.46 I! GE ~g/L 
Nickel, total recoverable 2.8 I! GE jJg/l 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 8,800 NI 5 GE 11,000 1!6 • 5 GE ~g/L 
Selenium, total recoverable <5.0 VII < 5.0 GE jJg/L 
Silver, total recoverable <1.0 UI! < 1.0 GE ~glL 
Tin, total recoverable <2.0 UI! <: 2.0 GE ~glL 
Vanadium, total recoverable <2.0 VII <: 2.0 GE ~glL 
Zinc, total recoverable <5.0 VII < 5.0 GE jJg/L 

Organic Constituents 

Constituents 3098 Mod Filt. ST!! OF b!2 4098 M29 fllt ST !! OF Lab !:!!ill 
Benzene <1.0 UJ/O/l < 1.0 GE jJg/l 
Bis(2-ethylhexyl) phthalate <9.9 VII < 9.9 GE jJg/l 
Oiehloromethane <1.0 UJ/O/l < 1.0 GE ~glL 
Tetrachloroethylene <1.0 UJ/O/l < 1.0 GE ~glL 
Trichloroethylene <1.0 UJIO/1 < 1.0 GE ~glL 
Trichlorofluoromethane <1.0 UJ/O/l < 1.0 GE "giL 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB125D (cont.) 
_ 

RadioactiVe Constituents 

Constituents 3098 !'!Wl Flit. ST!:! OF Lab ~ Mod Filt. ST !i OF lab !l!ill 
Americium-241 <-2.0E-02 UIII <: 0.1740 GP pCVl 
Beta dose 0.64 pCVl 
Carbon-14 4.BE+01 1/ GP pCifL 
Cobalt-SO <-9.SE-Ol UIII <: 3.2200 GP pCifl 
Curium-242 <-S.8E-02 Ullf <: 0.2860 GP pCVl 
Curium-243/244 <9.9E-02 Uifl <: 0.1750 GP pCilL 
Curium-245/246 <-S.7E-03 UII! < 0.1480 GP pCi/L 
Gross alpha <1.SE-01 UII/ <: 0.6660 GP <1.6E+OO UI! <7.3E-01 GE pCifL 
lodine-129 <2.SE+OQ UN! <: 0.6110 GP pCi/L 
Nickel-63 <-1.9E-01 UII! <: 19.0000 GP pCi/L 
Nonvolatile beta 1.9E+OO 1/ GP B.1E+OO 1/ GE pCi/L 
Plutonium-238 <3.0E-02 U11I <: 0.2050 GP pCi/L 
Plutonium-239/240 <-1.9E-02 UIII <: 0.2420 GP pCi/l 
Radium-226 1.2E+OO 1/ GP pCi/L 
Radiurn-228 3.0E+OO 1/ GP pCifl 
Strontium-gO 1.2E+OO J/C! NDD GP pCVl 
Technetium-99 1.3E+01 1/ GP pCVl 
Thorium-228 <1.3E-02 UIII < 0.3300 GP pCifL 
Thorium-230 <1.3E-01 UIII < 0.2450 GP pCVl 
Thorium-232 <2.4E-02 UW < 0.2890 GP pCi/L 
Sum of alphas 2.6E-Ol pCVl 
Sum of betas 6.5E+01 • pCilL 
Total radium 4.2E+00 pCVl 
Tritium 7.1E+02 1/ • GP 9.9E+02 /I • GE pCifmL 
Uranium-233/234 <2.8E-01 UN! < 0.0594 GP pCifL 
Uranium-235 <4.9E-02 UIII < 0.1270 GP pCi/L 
Uranium-238 2.6E-01 /I GP pCi/L 

-, 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB126C 

SRS Coord. LaVlongitude Screen Zone Elevation 

N70627.7' 33.275273 oN 181.3-176.3 tt msl 
E57178.2 81.653432 oW 

SAMPLE DATE 07/20/98 

FIELD DATA 

Constituents 3Q98 

Water elevation 204.7 
pH 6.8 
Sp. conductance 270 
Water temperature 19.6 
Alkalinity as CaC03 79 
Turbidity 1 
Volumes purged 5.1 
Sampling code 
Synchronous water level 204.6 (09/17/98) 

ANAlYTlCAl DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. STt!. 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead. total recoverable 
Mercury. total recoverable <0.20 UII <: 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 12,000 NI • 
Selenium, total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium. total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod Filt. STtl 

Benzene 
BiS(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOI2 of Casing Casing 

212.6 tt msl 4"PVC 

10/05198 

4Q98 

204.4 
7.1 
240 
18.7 
55 
1 
3.9 

204.0 (12122198) 

OF Lab 4Q98 Mod B!l 

GE <0.20 UII < 

5 GE 12,000 II 

OF Lab 4098 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

Unit 

ftmsl 
pH 
!-IS/em 
·C 
mg/l 
NTU 
well vol 

ftmsl 

ST tl OF Lab Unit 

GE 1J9/L 

• 5 GE 1J9/L 

ST tl OF ~ Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB126C (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt. ST!::! OF Lab 4Q98 Mod Filt. ST !::! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curiurn-242 
Curium-243/244 
Curium-2451246 
Gross alpha <7.SE-Q1 UJlI < 1.0500 GP <1.SE-01 Ull <9.6E-01 GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta 3.SE+OD /I GP 6.4E"'OO /I GE pCilL 
Plutonium-238 
Plutonium-239!240 
Radium-226 
Radiurn-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 4.4E+02 /I • GP 
Uranium-233/234 

S.3E+02 /I • GE pCi/mL 

Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitOrin~ constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB126D 

SRS Coord. Lat/Longitude Screen Zone Elevation Toe of Casing Casing Pump Screen Zone 

N70633.4 33.275272 oN 200.5·190.5 ft mst 212.7 ft msl 4" PVC S Water Table (1182) 
E57169.6 81.653466 oW 

SAMPLE DATE 07/31/98 10/05/98 

FIELD DATA 

Constituents 3098 ~ Unit 

Water elevation 204 204.9 ftmsl 
pH 5.0 5.0 pH 
Sp. conductance 15- 240 J,iS/cm 
Water temperature 19.2 20.9 ·C 
Alkalinity as CaC03 9 6 mg/L 
Turbidity 0.4 42 NTV 
Volumes purged 3.8 0.11 well vol 
Sampling code XN XN 
Synchronous water level 205.03 (9/17/98) 204.6 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod El!L ST.t! OF h<!! 4Q98 Mod fl!h ST !! DF ill Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE ~g/l 
Arsenic, total recoverable <3.0 UII < 3.0 GE ~g1l 
Barium, total recoverable 56 II GE ~glL 
Cadmium, total recoverable <1.0 UII < 1.0 GE ~glL 
Chromium, total recoverable 1.1 J/EI NOD GE ~gIL 
Cobalt, total recoverable 2.0 II GE ~glL 
Copper, total recoverable 3.4 II GE ~g1L 
Cyanide <10 UII <10 GE ~g1L 
Lead, total recoverable 2.6 NI GE ~g1L 
Mercury, total recoverable 0.090 J/EI NOD GE 0.61 II GE ~g1l 
Nickel. total recoverable 3.0 II GE ~glL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 29,000 NI • 25 GE 32,000 II • 25 GE ~glL 
Selenium, total recoverable <5.0 UII < 5.0 GE jJg/L 
Silver, total recoverable <1.0 UII < 1.0 GE ~g/l 
Tin, total recoverable <2.0 UII < 2.0 GE ~glL 
Vanadium, total reooverable <2.0 UII < 2.0 GE jJg/L 
Zinc, total recoverable 10 II GE ~g/L 

Organic Constituents 

Constituents 3Q98 Mod Flit. ST.!:!. OF Lab ~ Mod Filt. ST !! OF ill Unit 

Benzene <1.0 UII < 1.0 1 GE ~g1L 
Bis(2-ethylhexyl) phthalate 140 J/OI NOD • 4 GE ~g1L 
Dichloromethane <1.0 UII < 1.0 1 GE ~g1l 
Tetrachloroethylene 0.74 J/EI NOD 1 GE ~g1L 
Trichloroethylene <1.0 UII < 1.0 1 GE ~g1L 
Trichlorofluoromethane <1.0 Uil < 1.0 1 GE ~g1L 

Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB126D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt. ST t! DF Lab 4098 Mod Filt. ST !! DF 1@ Unit 

Americium-241 <1.SE-01 urN < 0.1720 GP pCVL 
Beta dose 10.55 • pCifL 
Carbon-14 3.SE+01 /I GP pCVL 
Cobalt-SO <2.4E+OO UI!! < 4.9000 GP pCVL 
Curium-242 <1.3E-02 UI/I < 0.2050 GP pCilL 
Curium-243/244 <B.2E-02 UIII < 0.2320 GP pCi/L 
Curium-24S/246 <O.OE+OO UII/ < 0.0681 GP pCi/L 
Gross alpha 1.3E+OO /I GP 4.0E+OO /I GE pCi/L 
lodine-129 1.0E+01 NI GP pCi/L 
Nickel-63 <2.4E+OO UI < 4.9000 pCi/L 
Nonvolatile beta 9.SE+QO /I GP 1.2E+01 1/ GE pCill 
Plutonium·238 <-7.SE-03 UtI! < 0.1670 GP pCi/l 
Plutonium-239/240 <O.OE+OO UtI! < 0.1790 GP pCifl 
Radiurn-226 1.2E+OO 1/ GP pCifl 
Radium-228 2.6E+OO /I GP pCVL 
Strontium-SO <3.7E-01 UIJ/CLI GP pCi/l 
Technetium-99 3.1 E+01 1/ GP pCi/l 
Thorium-228 <-1.1E-02 UIII < 0.2200 GP pCifl 
Thorium-230 <4.2E-01 UNI < 0.1330 GP pCifl 
Thorium-232 <-6.1E-03 UIII <: 0.1330 GP pCi/l 
Sum of alphas 
Sum of betas 7.SE+01 • pCi/l 
Total radium 3.SE+00 pCi/l 
Tritium 1.6E+03 /I • GP 1.SE+03 /I • GE pCi/mL 
Uranium-233/234 <1.0E-01 UII/ < 0.1110 GP pCi/L 
Uranium-235 <O.OE+OO UIII < 0.0632 GP pCi/L 
Uranium-23S <1.6E-02 UIII <: 0.1110 GP pCi/l 

e 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-168 Third and Fourth Quarter 1998 



WELL HSB127C 

SRS Coord. latILongitude Screen Zone Elevation 

N71210.1 33.275932 oN 158.4·148.4 ft mst 
E56792.1 81.655580 OW 

SAMPLE DATE 07/21/98 

FiElD DATA 

Constituents 3Q98 

Water elevation 210.8 
pH 6.9 
Sp. conductance 250 
Water temperature 20.2 
Alkalinity as CaC03 78 
Turbidity 1 
Volumes purged 3.2 
Sampling code 
Synchronous water level 210.3 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST!! 

Antimony, total recoverable 
Arsenic, total recoverable 
Banum,rotal~v~~e 

Cadmium. total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.060 J/EJ NOD 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 9,600 NI 
Selenium, total recoverable 
Silver, total recoverable 
nn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod ill ST!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

225.7 ft msl 4"PVC 

10/05198 

4098 

210.1 
7.2 
240 
19.9 
74 
1 
3.2 

209.7 (12122198) 

OF Lab 4098 ME2 Filt. 

GE <0.20 U/I <0.20 

5 GE 9,700 /I 

OF Lab 4098 Mod Filt. 

Pump 

S 

WSRC-TR_99_00013 
Unclassified 

Screen Zone 

Barnwell (liB,) 

!!!ill. 
ftmsl 
pH 
IJS/cm 
'C 
mg/l 
NTU 
well vol 

ftmsl 

ST !! OF Lab !:!!!!! 

GE ~g1L 

5 GE ]Jg/L 

g !! OF J:ru2 Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99·00013 
Unclassified 

WELL HSB127C (cont.) e 
Radioactive Constituents 

Constituents 3098 M2!! Fill. ST!:! OF Lab 4098 Mm! Fill. ST !:! OF ~ Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 9.3E-01 /I GP 1.SE+OO /I GP pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta 3.4E+OO /I GP 9.9E+OO /I GE pCilL 
Plutonium-238 
Plutonium-239/240 
Radiurn-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thoriurn-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium B.8E+02 /I • GP 1.0E+03 /I • GE pCi/ml 
Uranium-233/234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·170 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB127D 

SRS Coord. Lat/Longitude Screen Zone Elevation TOI2 of Casing Casing Pump Screen Zone 

N71218.9 33.275945 ~N 217.8-197.8 ft msl 226.1 ft msl 4"PVC S Water Table (1IB2) 
E56788.D 81.655608 'OW 

SAMPLE DATE 07130/98 10/14/98 

FIELD DATA 

Constituents 3Q98 ~ Unit 

Water elevation 217.4 216.2 ftmsl 
pH 6.4 4.7 pH 
Sp. conductance 150 100 ~SJcm 
Water temperature 19.2 19.7 'C 
Alkalinity as CaC03 9 0 mgll 
Turbidity 0.4 1 NTU 
Volumes purged 8.0 7.0 well vol 
Sampling code 
Synchronous water level 215.68 (9/17/98) 216.4 (12/22/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST.t! OF lab 4Q98 M!l!! Filt. §I !! OF lab Unit 

Antimony, total recoverable <0.20 UII <: 0.20 GE ~glL 
Arsenic, total recoverable <3.0 Ull <: 3.0 GE 1J9/L 
Barium, total recoverable 10 II GE ~gll 
Cadmium, total recoverable 0.81 JIEJ NOD GE "gil 
Chromium, total recoverable 0.93 JIEJ NOD GE ",gIL 
Cobalt, total recoverable 4.4 II • GE "gil 
Copper, total recoverable 6.1 II GE 1J9/L 
Cyanide <10 UII <10 GE 1J9/L 
Lead, total recoverable 0.59 J/EI NOD GE 1J9/L 
Mercury, total recoverable 4.5 II • GE 2.6 II • GE 1J9/L 
Nickel, total recoverable 4.6 1/ GE IJg/L 
Nitrate as nitrogen 
Nitrate-nrtrite as nitrogen 12,000 NI • 5 GE 8,400 II 5 GE 1J9/L 
Selenium, total recoverable <5.0 UII < 5.0 GE IJg/L 
Silver, total recoverable <1.0 U/I < 1.0 GE "gIL 
TIn, total recoverable <2.0 UII < 2.0 GE "gIL 
Vanadium, total recoverable <2.0 UI/ < 2.0 GE ~glL 
Zinc, total recoverable <5.0 U/I < 5.0 GE ~gll 

Organic Constituents 

Constituents . 3098 Mod B!L ST!! OF lab ~ Mod Fill. ST !! DF ~ !:!Dl! 
Benzene <1.0 UII < 1.0 GE ~gll 
Bis(2-ethylhexyl) phthalate <10 UII < 10 GE "gil 
Oichloromethane <1.0 UII < 1.0 GE ~g/l 
Tetrachloroethylene <1.0 UII < 1.0 GE 1J9/L 
Trichloroethylene <1.0 UI/ < 1.0 GE 1J9/L 
Trichlorofluoromethane <1.0 UII < 1.0 GE IJg/L 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB127D (cont.) e 
Radioactive Constituents 

Constituents ~ MM Filt STli DF 1:.@ 4Q98 Mod Filt. ST li OF .b!Q Unit 

Americium-241 <2.6E-02 UIJ/C/ GP pCVL 
Beta dose 5.46 • pCVL 
Carbon-14 4.1E+01 II GP pCVL 
Cobalt-SO <2.SE+OO UIII < 3.2700 GP pCVL 
Curium-242 <O.OE+OO UIII < 0.0621 GP pCi/l 
Curium-2431244 <2.0E-02 UIII < 0.0593 GP pCi/l 
Curium-245/246 <2.0E-02 UII! < 0.0592 GP pCi/L 
Gross alpha 1.7E+OO II GP <2.0E+OO UII <1.SE+OQ GE pCi/L 
lodine-129 S.OE+OO II GP pCi/L 
Nickel-53 <2.SE+OO UI < 3.2700 pCilL 
Nonvolatile beta 1.0E+01 II GP 1.1E+02 II • GE pCi/L 
PJutonium-238 <2.0E-02 UVI < 0,0593 GP pCVL 
PJutonium·2391240 <O.OE+OO UIII < 0.0592 GP pCVL 
Radium-226 3.7E+OO /I GP pCVL 
Radium-228 2.1E+OO /I GP pCilL 
Strontium-SO 6.7E+OO J/C! NDD GP pCVL 
Technetium-99 2.2E+OI /I GP pCi/L 
Thoriurn-228 <2.DE-01 UIII .::: 0.1980 GP pCVL 
Thorium-230 <O.OE+OO UII! .::: 0.2020 GP pCi/L 
Thorium-232 <O.OE+OO UIII < 0.2020 GP pCifl 
Sum of alphas 1.0E+00 pCi/l 
Sum of betas 7.7E+01 • pCi/l 
Total radium 5.7E+00 pCi/l 
Tritium 5.6E+02 /I • GP 2.9E+02 /I • GE pCi/ml 
Uranium-233/234 1.0E+OO /I GP pCi/l 
Uranium-235 <2.1E-02 UII! < 0.0643 GP pCVL 
Uranium-238 <4.3E-02 UIII < 0.0641 GP pCi/l 

e 

.' Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-172 Third and Fourth Quarter 1998 



WELL HSB129C 

SRS Coorct LatlLongitude Screen Zone Elevation 

N71830A 33.274559 oN 157.8·147.8 ft msl 
E55110.0 81.661214 OW 

SAMPLE DATE 07/13/98 

FIELD DATA 

Constituents 3098 

Water elevation 205.1 
pH 4.9 
Sp. conductance 270 
Water temperature 20.7 
Alkalinity as CaC03 3. 
Turbidity 1 
Volumes purged 2.2 
Sampling code 
Synchronous water level 205.5 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 Mod Eltt ST.t! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 30,000 NI • 
Selenium. total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc. total recoverable 

Organic Constituents 

Constituents 3098 M.25! Filt ST1:i 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

215.1 ftmsl 4"PVC 

10/19/98 

4Q98 

205.1 
5.3 
200 
19.6 
13 
3 
0.027 
XN 
204.5 (12122198) 

OF Lab 4Q98 Mod Filt. 

GE <0.20 UII <0.20 

25 GE 25,000 II 

OF ~ 4Q98 M!!!! Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IlB1) 

Unit 

ftmsl 
pH 
!-IS/em 
·C 
mglL 
NTU 
weUvol 

flmsl 

ST t! OF Lab Unit 

GE "giL 

• 25 GE "giL 

ST t! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB129C (cont.) e 
Radioactive Constituents 

Constituents ~ MgQ Filt. ST!! DF Lab ~ Mod Filt. ST !! DF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 5.0E+OO /I GP 
lodine-129 

<4.2E+OO Uti <2.1E+OO GE pCi/L 

Nickel..a3 
Nonvolatile beta S.3E+01 /I • GP 
Plutonium-23S 

S.SE+01 /I • GE pCi/L 

Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.SE+03 /I • GP 2.2E+03 /I • GE pCVmL 
Uranium-233/234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• ;: exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB129D 

SRS Coord, 

N71837.1 
E551 03.4 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

lat/longitude 

33.274563 ~N 
81.661244 "'IN 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury. total recoverable 0.060 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 16,000 
Selenium, total recoverable 
Silver, total recoverable 
TIn. total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

07/21/98 

3098 

208.5 
4.3 
170 
20.2 
o 
1 
3.1 

Screen Zone Elevation 

205.2-185.2 ft msl 

207.7 (09117/98) 

JIEl NOD 

NI • 

Top of Casing 

214.7 ft msl 

10/08198 

~ 

207.2 
4.6 
140 
20.7 
o 
1 
5.3 

206.2 (12122198) 

GE 0.10 JIll 

10 GE 17,000 II 

Casing Pump 

4" PVC S 

NOD 

WSRC-TR-99-OO013 
Unclassified 

• 

Screen Zone 

Water Table (1182) 

ftmsl 
pH 
J-lS/cm 
'C 
mg/L 
NTU 
well vol 

ftmsl 

GE ~glL 

15 GE ~glL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC·TR·99·00013 
Unclassified 

WELL HSB129D (cont.) e 
Radioactive Constituents 

Constituents 3a98 ~ Filt. STt! DF ~ ~ Mod Filt. g t! DF ill Unit 

Americlum-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.7E+OO 1/ GP <1,6E+OO JUJU] GE pCifL 
lodine-129 
Nickel.e3 
Nonvolatile beta 14E+01 II GP 1.6E+01 JIUI NDD GE pCUL 
Plutonium-23S 
Plutonium-239124Q 
Radium-226 
Radium-228 
Strontium-eO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.5E+03 1/ • GP 
Uranium-233/234 

1.SE+03 II • GE pCi/mL 

Uraniurn-235 
Uranium-23B 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·176 Third and Fourth Quarter 1998 



WELL HSB130C 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N70762.4 33.271436 oN 169.9-159.9 ft msl 
E54643.6 81.660367 "VII 

SAMPLE DATE 07/16/98 

FIELD DATA 

Constituents 3098 

Water elevation 200.5 
pH 7.3 
Sp. conductance 150 
Water temperature 19.6 
Alkalinity as CaC03 49 
Turbidity 1 
Volumes purged 2.7 
Sampling code 
Synchronous water level 200.5 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. 5T!! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
CObalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.11 J/EJ NOD 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 230 II 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 M22 Filt. ST!:! 

Benzene 
Bis(2-etnylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

T012 of Casing Casing 

218.3 ft mst 4"PVC 

10/08/98 

4Q98 

200.4 
7.5 
102 
19.2 
67 
1 
4.8 

200.0 (12121/98) 

OF Lab 4Q98 M22 Filt. 

GE <0.20 UII <0.20 

GE 220 II 

OF b!!l ~ Mod Flit. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (1181) 

Unit 

ftmst 
pH 
",S/cm 
'C 
mglL 
NTU 
well vol 

ftmsl 

ST !! OF lab Unit 

GE ~g1L 

GE ~g1L 

ST !! QE Lab Unit 

• = exceeded grounctNater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99-00013 
Unclassified 

WELL HSB130C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. STti OF Lab ~ Mod Filt. ST !i OF ill Unit 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243/244 
Curium-24S1246 
Gross alpha 1.1E+OO II GP <1.4E-02 JUJUI GE pCi/l 
lodine-129 
Nickel-63 
Nonvolatile beta <9.7E-01 UIII < 1.3000 GP <B.DE-01 JUlUI GE pCVL 
Plutonium-238 
Plutonium-239f240 
Radiurn-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-23D 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <3.SE-01 UIII <6.9E-01 GP <9.1E-01 UII <6.3E-01 GE pCi/mL 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H·AreaHWMF C·178 Third and Four1h Quarter 1998 



WELL HSB130D 

SRS Coord. LatlLongitude Screen Zone Elevation 

N707S7.2 33.271438 oN 202.1-182.1 ft msl 
E54651.7 81.660336 "W 

SAMPLE DATE 07/16/98 

FIELD DATA 

Constituents 3098 

Water elevation 200.9 
pH 5.5 
Sp. conductance 61 
Water temperature 18.9 
Alkalinity as CaC03 32 
Turbidity 1 
Volumes purged 3.0 
Sampling code 
Synchronous water level 200.5 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod B&. STti 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead. total recoverable 
Mercury, total recoverable 0.11 J/EJ NOD 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-.nrtrite as nitrogen 350 II 
Selenium, total recoverable 
Silver. total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. STl! 

Benzene 
Bis{2-ett1ylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

TOE: of Casing Casing 

218.6 ft msl 4"PVC 

10/08/98 

4098 

200.1 
5.9 
44 
19.2 
1B 
1 
3.2 

200.1 (1212119B) 

OF ~ 4Q98 Mod Fill. 

GE <0.20 UII <0.20 

GE 460 II 

OF Lab 4Q98 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

Unit 

ftmsl 
pH 
J,lS/cm 
·C 
mglL 
NTU 
well vol 

ftmsl 

g !:! OF Lab Unit 

GE ~glL 

GE ~glL 

ST !:! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSB130D (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243f244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-239!240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-2331234 
Uraniurn-235 
Uranium-238 

Notes: 
• = exceeded holding time 

<4.6E-01 

<8.3E-02 

B.2E+OO 

UIII 

UIII 

II 

< 0.4750 GP <B.DE-01 JU/UI 

< 1.1700 GP <1.0E+OO JUJU] 

GP 7.5E+OO II 

<NOD 

<NOD 

WSRC-TR-99-00013 
Unclassified 

GE pCi/L 

GE pClIL 

GE pCi/mL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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WEll HSB131C 

SRS Coord. 

N70374.7 
E56894.9 

SAMPLE DATE 

FiElD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LatlLongitude 

33.274252 oN 
81.653687 "W 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water Jevel 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium. total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead. total recoverable 
Mercury, total recoverable 0.10 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,300 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis{2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/16/98 

3Q98 

204.3 
7.0 
170 
19.1 
79 
1 
2.7 

Screen Zone Elevation 

158.5-148.5 ft msl 

204.3 (09/18198) 

JIEi NOD 

/I 2 

Top of Casing 

211.7ftmsl 

10/12198 

4Q98 

204.2 
7.5 
160 
18.2 
77 
1 
9.4 

203.7 (12121198) 

GE <0.20 Ull 

GE 3,200 /I 

Casing Pump 

4" PVC S 

<0.20 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Bamwell (IIB1) 

ftmsl 
pH 
,Slcm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSB131C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. §I)j OF Lab 4098 Mod .EUL ST )j DF lab Unit 

Americium-241 
Carbon-14 
Cobalt·SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.3E+OO II GP <3.1E-01 UII <9.SE-01 GE pei/l 
lodine-129 
NickeJ.-63 
Nonvolatile beta <1.1E+OO UIII <: 1.2300 GP <6.4E-01 UII <1.4E+OO GE pei/l 
Plutonium·238 
Plutonium-2391240 
Radiurn-226 
Radium-228 
Strontium-SO 
Tecnnetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.3E+02 II • GP 1.SE+02 II • GE pCi/mL 
Uranium-233/234 
Uranium-23S 
Uranium-23B 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-1B2 Third and Fourth Quarter 199B 



WELL HSB131D 

SRS Coord. 

N7036S.0 
E56891.1 

SAMPLE DATE 

FIELD DATA 

Constituents 

water elevation 
pH 
Sp. conductance 

Lat/longitude 

33.274224 oN 
81.653678 OW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium. total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, IOtal recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.10 
Nickel, total recoverable 
Nltrate as nitrogen 
Nitrate-nitrite as nitrogen 190 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/16/98 

3Q98 

205.4 
4.1 
32 
20.9 
o 
3 
4.9 

Screen Zone Elevation 

205.7-195.7 ft msl 

205.3 (09/18/98) 

JIEI NOD 

/I 

TOp of Casing 

212.1 ft msl 

10/12198 

4Q98 

204.9 
4.7 
24 
22.5 
o 
1 
5.5 

204.7 (12121198) 

GE <0.20 U/I 

GE 260 /I 

Casing Pump 

4" PVC S 

<0.20 

WSRC- TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

ftmsl 
pH 
~S/cm 
·C 
mglL 
NTU 
well vol 

fimsl 

GE ~g1L 

GE ~g/L 

• = exceeded groundwater protection or monitOring constituent standard (See Appendix A) 

H-AreaHWMF C-183 Third and Fourth Quarter 1998 



WELL HSB131D (cont.I 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thoriurn-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uraniurn-238 

Notes: 
• = exceeded holding time 

1.4E+OO 

<1.0E+OO 

S.4E+OO 

/I GP <1.1E+OO 

UIII < 1.3600 GP <2.0E+OO 

II GP S.OE+OO 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-1B4 

U/I <5.6E-01 

U/I <1.1E+QO 

II 

WSRC-TR-99-00013 
Unclassified 

GE pC'L 

GE pC'L 

GE pCilmL 

Third and Fourth Quarter 199B 



WELL HSB132C 

SRS Coord. 

N71472.4 
E5a787.7 

SAMPLE DATE 

FJELD DATA 

Constituents 

water elevation 
pH 
Sp. conductance 

Latllongitude 

33.279768 oN 
81.650835 "'IN 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-.nitrite as nitrogen <50 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/30/98 

3098 

231.8 
5.0 
120 
19.9 
o 
1.0 
2.5 

Screen Zone Elevation 

178.6-168.6 ft msl 

220.93 (9/17/98) 

UII < 0.20 

Ull <50 

Top of Casing 

240.5 ft msl 

10/07/98 

4098 

220.7 
4.6 
18 
20.0 
o 
1 
2.3 

220.2 (12122198) 

GE <0.20 UII 

GE <40 UNI 

Casing Pump 

4"PVC S 

< 

< 

WSRC-TR-99-O()013 
Unclassified 

Screen Zone 

Bamwell (IIB1) 

ftmsl 
pH 
jJS1cm 
·C 
mg/L 
NTU 
well vol 

ft msl 

GE jJg/L 

GE ~g/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-185 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB132C (cant.) e 
Radioactive Constituents 

Constituents 3098 MQ!! FiJt. ST!:! OF Lab 4098 Mod Filt. ST !:! OF Lab .!:!.ill! 
Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curiurn-245/246 
Gross alpha <1.3E-01 UIII < 0.5710 GP <4.0E-02 JUfUI <NDD GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta <S.7E-01 UIII < 1.2900 GP 
Plutonium-238 

<-2.1 E-01 JUJUI <NDD GE pCi/L 

Plutonium-239/240 
Radium-226 
Radiurn-228 
Strontium-SO 
Tecl1netium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <8.4E-02 UIII <6.3E-01 GP <5.2E-02 UII <6.2E-01 GE pCilml 
Uranium-233/234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-186 Third and Fourth Quarter 1998 



WELL HSB132D 

SRS Coord. Latflongitude Screen Zone Elevation 

N71469.5 33.279780 oN 226.5-206.5 ft msJ 
E58799.3 81.650798 oW 

SAMPLE DATE 07/30/98 

FIELD DATA 

Constituents ~ 

Water elevation 220.5 
pH 5.0 
Sp. conductance 20 
Water temperature 23.2 
Alkalinity as CaC03 2 
Turbidity 4.1 
Volumes purged 2.9 
Sampling code 
Synchronous water level 220.26 (9/17198) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3Q98 M2!! Filt. ST!:! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 U/I < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 630 NI 
Selenium. total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod Filt. ST !i 
Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOI2 of Casing Casing 

240.7 ft msl 4"PVC 

10/07/98 

4098 

218.0 
4.5 
16 
20.0 
0 
2 
3.3 

219.7 (12122198) 

OF Lab i92!! Mod Filt. 

GE <0.20 UI/ <0.20 

GE 650 /I 

OF Lab 4Q98 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Y.!!l! 

ft msl 
pH 
,",S/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !i OF Lab Unit 

GE "giL 

GE "giL 

ST !i OF Lab !:!!ill 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-187 Third and Fourth Quarter 1998 



WELL HSB132D (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt..60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-S3 
Nonvolatile beta 
Plutonium-23S 
PJutonium-239f240 
Radium-226 
Radiurn-228 
Strontium-SO 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-23S 
Uranium-23B 

Notes: 
• = exceeded holding time 

q..3E-01 

<9.0E-01 

1.1E+01 

urI} < 0.6840 GP <7.SE-01 

UIII < 1.1300 GP <8.2E-01 

/I GP 1.3E+01 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-188 

JU/UI <NOD 

JU/UI <NOD 

/I 

WSRC-TR-99-00013 
Unclassified 

GE pCuL 

GE pCi/L 

GE pCilmL 

Third and Fourth Quarter 1998 

-



WELL HSB133C 

SRS Cooro. lat/Longitude Screen Zone Elevation 

N71949.5 33.281349 oN 183.3-173.3 ft msl 
E59110.3 81.650912 oW 

SAMPLE DATE 07/14/98 

FIELD DATA 

Constituents 3098 

Water elevation 232.8 
pH 5.3 
Sp. conductance 43 
Water temperature 20.5 
Alkalinity as CaC03 11 
Turbidity 3 
Volumes purged 0.026 
Sampling code XN 
Synchronous water level 232.2 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Flit. ST!:! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium. total recoverable 
Cobalt, total recoverable 
Copper, lotal recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 50 J/EJ NOD 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST.!::!. 

Benzene 
Bis(2-etl1ylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

To~ of Casing Casing 

255.6 ft msl 4"PVC 

10/12/98 

4Q9B 

231.6 
5.4 
24 
19.9 
8 
2 
3.0 

230.2 (12122198) 

OF lab ~ Mod Filt. 

GE <0.20 UII <0.20 

GE 40 Jill NOD 

OF lab 4Q98 Mod Fill. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

Unit 

ftmsl 
pH 
IlS/cm 
'C 
mg/L 
NTU 
wellvot 

ftmsl 

ST !:! OF .beQ Unit 

GE ~gJl 

GE ~gJl 

ST !:! OF lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-189 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB133C (cont.) e 
Radioactive Constituents 

Constituents S098 Mod Filt. ST!:! OF Lab ~ MQQ Filt. ST !:! OF Lab Unit 

Americium-241 
Carbon·14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curiurn-245/246 
Gross alpha <2.SE-01 Utll < 0.6370 GP <1.BE-01 UII <B.1E-D1 GE pCi/L 
todine-129 
Nickel.-6S 
Nonvolatile beta 1.SE+OO II GP 
Plutonium-23S 

<9.1E-01 uti <1.2E+OO GE pCi/l 

Plutonium·239124Q 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <-2.3E-01 UVI <B.2E-D1 GP 
Uraniurn-233/234 

<1.9E-02 UII <6.SE-01 GE pCilmL 

Uranium-235 
Uranium-23B 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-190 Third and Fourth Quarter 1998 



WELL HSB133D 

SRS Coord. 

N71943.5 
E59102.~ 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

latiLongitude 

33.281323 ON 
81.650021 ~W 

Water temperature 
Alkalinity as CaCOJ 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 660 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis{2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

Screen Zone Elevation 

228.5-208.5 fl msl 

07/14/98 

3098 

237.8 
5.1 
51 
19.8 
4 "-
1 

3.3 

237.4 (09/17/98) 

UI/ < 0.20 

1/ 

Top of Casing 

255.3 ft msl 

10/12198 

~ 

236.8 
4.9 
44 
19.4 
o 

4.0 

235.0 (12122/98) 

GE <0.20 UII 

GE 530 1/ 

Casing Pump 

4" PVC S 

<0.20 

WSRC-TR-99·00013 
Unclassified 

Screen Zone 

Water Table (1182) 

ftmsl 
pH 
~S/cm 
'C 
mglL 
NTU 
well vol 

ftmsl 

GE ~g/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-191 Third and Fourth Quarter 1998 



WSRC· TR·99·00013 
Unclassified 

WELL HSB133D (cont.) e 
Rad;oactive Constituents 

Constituents 3098 Mod Filt. STt!. OF Lab 4Q98 Mod Ei!t §! !! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-BO 
Curium-242 
Curium-2431244 
Curium-245/246 
Gross alpha <7.2E-01 Uifl <; 0.8840 GP <2.SE-01 U/I <7.7E-01 GE pCuL 
lodine-129 
Nickel-63 
Nonvolatile beta <9.3E-01 UJ/I < 1.1800 GP <3.3E-01 UII <1.1E+OO GE pCi/L 
Plutonium-238 
Plutonium-239f240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thoriurn-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.7E+01 II GP 
Uranium-233f234 

2.1 E+01 II • GE pCi/mL 

Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·192 Third and Fourth Quarter 1998 



WELL HSB134C 

SR$ Coord. lat/longitude Screen Zone Elevation 

N71210.3 33.278376 ~N 159.1-149.1 ftmsl 
E58289.9 81.651636 OW 

SAMPLE DATE 07/22198 

FIELD DATA 

Constituents ~ 

Water elevation 221.9 
pH 5.5 
Sp. conductance 58 
Water temperature 20.5 
Alkalinity as CaC03 1 
Turbidity 1 
Volumes purged 2.1 
Sampling code 
Synchronous water level 221.6 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. STt! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 Uil < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nrtrite as nitrogen 1,200 J/1V6/1 NOD 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod Filt. ST t! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

238.4 ft mst 4"PVC 

10112198 

4Q98 

221.1 
5.3 
36 
19.5 
6 
1 
3.5 

220.1 (12122198) 

QE Lab 4Q98 ME!1 Filt. 

GE <0.20 UII <0.20 

GE 1,200 II 

OF Lab ~ Mod El!1 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Bamwell (IIB1) 

Unit 

ftmsl 
pH 
IJS/cm 
·C 
mg/L 
NTU 
well vol 

ftm~ 

ST !! DF Lab !l!!l! 

GE ~g1L 

GE ]Jg/L 

ST !! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-193 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB134C (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST1:i DF Lab 4Q98 Mod Filt. ST !:! DF Lab Unit 

Americiurn-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-2451246 
Gross alpha <3.BE-01 UIII <: 0.5110 GP 
lodine-129 

<1.2E-01 UI/ <6.1E"()1 GE pCi/L 

Nickel-S3 
Nonvolatile beta 1.7E+Oa /I GP <7.SE-01 uti <1.2E+OO GE pCilL 
Plutonium-23B 
Plutonium·239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thoriurn-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.4E+Ol /I • TM 2.SE+01 /I • GE pCi/mL 
Uranium-233/234 
Uraniurn-235 
Uranium-23S 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-194 Third and Fourth Quarter 1998 



WSRC. TR·99-00013 
Unclassified 

WELL HSB134D 

SRS Coore:!. latlLongitude Screen Zone Elevation Toe of Casing Casing Pump Screen Zone 

N71217.3 33.278402 oN 225.8--205.8 ft msl 
E58296.5 81.651633 'W 

238.1 ft msJ 4"PVC S Water Table (1IB2) 

SAMPLEOATE 07IG919B 1()/14i98 

FIELD DATA 

Constituents 3a96 4a98 Unit 

Water elevation 212.8 220.8 ftmsl 
pH 4.0 3.9 pH 
Sp. conductance 88 120 ,S1cm 
Water temperature 19.7 18.8 'C 
Alkalinity as Cae03 0 0 mglL 
Turbidi~ 1 1 NTU 
Volumes purged 10 3.6 well vol 
Sampling code 
Synd'lronous water level 221.3 (09/17/98) 220.1 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. STt! QE ill 4Q98 M2!! Fill. ST t! OF Lab Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE ,giL 
Arsenic, total recoverable <3.0 UII < 3.0 GE ~g/L 
Barium, total recoverable 50 II GE jJg/L 
Cadmium, total recoverable 0.20 J/EI NO~ GE ,giL 
Chromium, total recoverable <2.1 UNI < 3.0 GE ,gIL 
Cobalt, total recoverable 2.5 II GE ,giL 
Copper, total recoverable 5.7 II GE ~glL 
Cyanide 8.' J/EI/2 NO~ GE ,giL 
Lead, total recoverable 3.1 II GE ,giL 
Mercury, total recoverable 0.65 J/KIC NO~ GE ~g/L 
Nickel, total recoverable 3.6 NI GE ,giL 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 6,900 NI 5 GE 11,000 /I • 5 GE ~9fL 
Selenium, total recoverable <:5.0 U/I < 5.0 GE ~g/L 
Silver, total recoverable <1.0 UII < 1.0 GE ,giL 
Tin, total recoverable <1.2 UNI < 2.0 GE ,giL 
Vanadium, total recoverable <2.0 UII < 2.0 GE ,giL 
Zinc, total recoverable 22 II GE ,giL 

Organic Constituents 

Constituents ~ Mod Filt. STt! OF Lab 4098 Mod Filt. ST t! DF Lab Unit 

Benzene <1.0 UII < 1.0 GE ,giL 
Bis(2-ettlylhexyl) phthalate <9.8 U/I < 9.8 GE ,giL 
Dichloromethane <1.0 UII < 1.0 GE ,giL 
Tetrachloroethylene <1.0 UII < 1.0 GE ,giL 
Trichloroethylene <1.0 U/I < 1.0 GE ,giL 
Trichlorofluoromethane <1.0 U/I < 1.0 GE ,giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·195 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB134D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt. ST.!:!. OF Lab 4Q98 Mod Filt. ST !:i OF Lab Unit 

Americium-241 <1.0E-01 UIII < 0.1430 GP pCVL 
Beta dose 5.50 • pCilL 
Carbon-14 <3.3E+OO UIII < 14.8000 GP pCifl 
Cobalt-SO <-B.SE-01 UIII <: 3.5600 GP pCifL 
Curium-242 <-2.0E-02 U[!I < 0.2090 GP pCVL 
Curium-243/244 <6.3E-02 UIII < 0.1560 GP pCi/L 
Curium-245/246 <O.OE+OO UW < 0.0618 GP pCVL 
Gross alpha 1.1E+01 1/ GP <2.2E+OO UI/ <7.SE-01 GE pGi/L 
lodine-129 5.SE+OO II GP pCVL 
Nickel-63 <O.OE+OO UIII <220.0000 GP pCVL 
Nonvolatile beta 7.3E+02 1/ • GP 1.8E+02 1/ • GE pCilL 
Plutonium-238 <O.OE+OO UIII < 0.0525 GP pCVL 
Plutonium-2391240 <-B.4E-03 UIII <: 0.1090 GP pCifL 
Radium-226 2.8E+OO 1/ GP pCVL 
Radium-228 <-3.6E..Q2 UIII < 0.8800 GP pCilL 
Strontium-gO 2.6E+02 J/U NOD GP pCVL 
Technetium-99 <-9.7E+OO UII/ <: 23.1000 GP pCVL 
Thorium-228 <S.3E-02 UIII < 0.3780 GP pCVL 
Thorium-230 <:O.OE+OO UIII <: 0.0665 GP pCVL 
Thorium-232 <:2.2E-02 UIII <: 0.0665 GP pCilL 
Sum of alphas 1.3E+OO pCVL 
Sum of betas 2.6E+02 • pCilL 
Total radium 2.8E+OO pCilL 
Tritium 3.5E+02 1/ • GP 8.3E+02 1/ • GE pCi/mL 
Uranium-233/23-4 1.0E+00 1/ GP pCi/L 
Uranium-235 <4.4E-02 UIII <: 0.0662 GP pCVL 
Uranium-238 2.9E-01 1/ GP pCilL 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-196 Third and Fourth Quarter 1998 



• 

WELL HSB135C 

SRS Coord. 

N71390.2 
E56560.8 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LaVLongitude 

33.275953 oN 
81.656539 OW 

Water temperature 
Alkalinity as Cae03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 430 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents . 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/14/98 

~ 

207.1 
7.3 
160 
19.9 
64 
9 
3.0 

Screen Zone Elevation 

157.3-147.3 ft msl 

207.1 (09117/98) 

UII < 0.20 

II 

TOp of Casing 

232 ft msl 

10/12/98 

4Q98 

206.9 
7.6 
180 
19.1 
85 
7 
3.7 

206.5 (12122198) 

GE <0.20 Uil 

GE 540 /I 

Casing Pump 

4" PVC S 

<0.20 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Bamwell (IIB1) 

Unit 

ft msl 
pH 
1J$/cm 
·C 
mglL 
NTU 
well vol 

ftmsl 

GE 1J9/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-197 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB135C (cant.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. STt! DF Lab 4Q98 Mod Filt. ST !! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt..60 
Curiurn-242 
Curiurn-243/244 
Curium-245/246 
Gross alpha 6.9E-01 II GP <1.1E-01 uti <7.6E-01 GE pCilL 
lodine-129 
Nickel-S3 
Nonvolatile beta 1.4E+OO II GP <1.1E+OO UII <1.2E+OO GE pCi/L 
Plutonium·23S 
Plutonium-239/240 
Radiurn-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.0E+01 II GP 3.3E+01 /I • GE pCi/mL 
Uranium-233/234 
Uranium-23S 
Uranium-23S 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-198 Third and Fourth Quarter 1998 



WELL HSB135D 

SRS Coord. 

N71396.7 
E56552.8 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

lat/Longitude 

33.275954 -N 
81.656572 "W 

Water temperature 
Alkalinity as CaCOS 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,500 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

07/14/98 

3Q98 

217.6 
4.3 
26 
20.1 
1 
1 
4.3 

Screen Zone Elevation 

219.9·199.9 ft msl 

217.2 (09/17/98) 

UII < 0.20 

II 

TOp of Casing 

232.3 ft msJ 

10/12/98 

4Q98 

216.8 
4.7 
26 
19.6 
o 
1 
7.2 

216.6 (12/22198) 

GE 0.10 Jill 

GE 2,100 II 

Casing Pump 

4" PVC S 

NDD 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

ft msl 
pH 
~S/cm 
·C 
mg/L 
NTU 
wellvot 

ft msJ 

GE ~g1L 

GE ~g/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-199 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB135D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST.!::!. DF Lab 4Q98 Mod Filt. ST !! DF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha B.2E-01 1/ GP <3.9E-01 Ull <B.3E-01 GE pCi/L 
lodine-129 
Nickel-S3 
Nonvolatile beta 3.2E+OO 1/ GP 4.1E+OO 1/ GE pCi/L 
Plutonium-238 
Plutonium·239/240 
Radium-226 
Radium-22B 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.4E+01 1/ • GP 3.3E+01 1/ • GE pCilmL 
Uranium-233f234 
Uraniurn-235 
Uraniurn-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-200 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB136C 

SRS Coord. LaVLongitlJde Screen Zone Elevation Toe of Casing Casing Pump Screen Zone 

N71900.3 33.276084 oN 170.5-160.5 ft msl 227.9 ft msl 4"PVC S Barnwell (1161) 
E55949.6 81.659139 oW 

SAMPLE DATE 07/28198 10/12/98 

FIELD DATA 

Constituents 3098 4098 ~ 

Water elevation 215.2 214.6 ftmsl 
pH 8.8 9.8 pH 
Sp. condLlctance 320 200 .,sIcm 
Water temperature 18.7 22.7 ·C 
Alkalinity as CaG03 2. 35 mgll 
Turbidity 1.9 6 NTU 
Volumes purged .02 
Sampling code XN XN 
Synchronous water level 214.8 (9/17/98) 214.7 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST!! OF ~ 4Q98 Mod Flit. ST !! !!E ~ Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE ~g/l 
Arsenic, total recoverable <3.0 UII < 3.0 GE "gil 
Barium, total recoverable 87 II GE "giL 
Cadmium, total recoverable <1.0 UII < 1.0 GE !-I9fL 
Chromium, total recoverable 1.0 JIEJ NO~ GE "gil 
CObalt, total recoverable 0.55 II GE "gil 
Copper, total recoverable 0.62 II GE "gil 

e Cyanide <10 UII < 10 GE 1J9/L 
Lead, total recoverable 0.55 J/8J1 NOD GE ~g/L 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 Uil <0.20 GE ~g/L 
Nickel, total recoverable 1.5 II GE ~g/L 

Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 30,000 NI • 25 GE 28,000 II • 25 GE "91L 
Selenium, total recoverable <5.0 UII < 5.0 1 GE ~g/L 
Silver, total recoverable <1.0 UII < 1.0 1 GE "gil 
Tin, total recoverable <2.0 Uil < 2.0 1 GE "giL 
Vanadium, total recoverable <2.0 UII < 2.0 GE "gIL 
Zinc, total recoverable 9.2 II GE "gIL 

Organic Constituents 

Constituents 3098 M2!! FilL STt1 !!E Lab 4Q98 Mod Fill. ST !! QE~ Unit 

Benzene <1.0 UJ/O/1 < 1.0 GE "gil 
Bis(2-ethylhexyl) phthalate <10 UII < 10 GE "gil 
Dichloromethane 5.4 J/O/1 NO~ GE "giL 
Tetrachlcroethylene <1.0 UJ/O/l < 1.0 GE 1J9/L 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE "gil 
Trichlorolluoromethane <1.0 UJ/O/1 < 1.0 GE "giL 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring consfltuent standard (See Appendix A) 

H-AreaHWMF C-201 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB136C (cont.) e 
Radioactive ConsUtuents 

Constituents 3098 MQ2 Filt. ST !! Q.E Lab 4Q98 Mod Fill. g !! OF lab !dni! 

Americlum-241 <S.2E-02 UII! <: 0.1750 GP pCUL 
Beta dose 38.23 • pCi/L 
Carbon-14 1.SE+02 /I • GP pCi/L 
Cobalt-SO <-1.3E+OO UI/I <: 2.9200 GP pCUL 
Curium·242 <8.4E-03 UIII < 0.2070 GP pCUL 
Curium-2431244 1.7E-01 /I GP pCUL 
Curium-245/246 <O.OE+OO Ulil < 0.1100 GP pCUL 
Gross alpha S.OE+OO /I GP <3.3E+OO U/I <1.5E+OO GE pCUL 
lodine-129 3.SE+01 /I GP pCUL 
Nickel-63 <-1.3E+OO UI <: 2.9200 pCUL 
Nonvolatile beta 7.3E+01 /I • GP 4.3E+01 /I GE pCUL 
Plutonium-23B <7.3E-02 UtI! < 0.2200 GP pCilL 
Plutonium-239f240 <O.OE+OO urll < 0.1250 GP pCUL 
Radium-226 2.SE+OO II GP pCill 
Radium-228 <S.SE-01 UIII <: 1.1400 GP pCUL 
Strontium-SO <9.SE-01 UIJ/U GP pCUL 
Technetium-99 1.4E+02 /I • GP pCUL 
Thorium-228 <7.6E-02 UIJ/CI GP pCUL 
Thorium-23D 4.0E-01 J/CI NDD GP pCilL 
Thorium-232 <O.OE+OO UIJ/CI GP pCUL 
Sum of alphas S.7E-01 pCilL 
Sum of betas 3.2E+02 • pCi/l 
Total radium 2.SE+OO pCUL 
Tritium 4.6E+03 1/ • GP 3.8E+03 /I • GE pCilmL 
Uranium-2331234 <1.7E-02 UIII < 0.3040 GP pCi/L 
Uranium-23S <5.SE-02 UI!! < 0.0830 GP pCi/L 
Uranium-238 <-3.7E-02 UIII < 0.2700 GP pCilL 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-202 Third and Fourth Quarter 1998 



WELL HSB136D 

SRS Coarct. LatILongitude Screen Zone Elevation 

N71906.0 33.276084 ~N 220.2·200.2 tt msl 
E55941.7 81.659171 "W 

SAMPLE DATE 07/13198 

FIELD DATA 

Constituents 3098 

Water elevation 219.8 
pH 3.8 
Sp. conductance 220 
Water temperature 21.0 
Alkalinity as CaC03 0 
Turbidity 1 
Volumes purged 10 
Sampling code 
Synchronous water level 219.1 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt STt! 

Antimony, total recoverable <0.20 UII < 0.20 
Arsenic. total recoverable <3.0 UII < 3.0 
Barium, total recoverable 61 II 
Cadmium, total recoverable 0.39 J/Ei NOD 
Chromium, total recoverable <3.0 UII < 3.0 
Cobalt, total recoverable 5.0 II • 
Copper, total recoverable 2.7 /I 
Cyanide <10 UII < 10 
lead, total recoverable 0.37 J/Ei NOD 
Mercury, total recoverable 0.29 /I 
Nickel, total recoverable 7.5 II 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 28,000 NI • 
Selenium, total recoverable <0.42 UNI < 5.0 
Silver, total recoverable <1.0 UII < 1.0 
TIn, total recoverable 0.20 J/Ei NOD 
Vanadium, total recoverable <2.0 UII < 2.0 
Zinc, total recoverable 36 /I 

Organic Constituents 

Constituents 3098 Mod Filt. STt! 

Benzene <1.0 UJ/O/1 < 1.0 
Bls(2-ethylhexyl) phthalate <9.8 UJ/Q/ < 9.8 • 
Oichloromethane <2.2 UJN08/1 < 1.0 
Tetrachloroethylene <1.0 UJ/O/1 < 1.0 
Trichloroethylene <1.0 UJ/O/1 < 1.0 
T richloro1luoromethane <1.0 UJ/O/1 < 1.0 

Notes: 
• = exceeded holding time 

To~ of Casing Casing 

228 ft msl 4"PVC 

10/14/98 

4Q98 

218.8 
4.2 
200 
19.8 
0 
0 
3.7 
N 
218.3 (12122198) 

OF Lab 4098 Mod Flit. 

GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 0.12 JIll NOD 
GE 

25 GE 30,000 II 
GE 
GE 
GE 
GE 
GE 

OF Lab ~ Mod Filt. 

GE 
GE 
GE 
GE 
GE 
GE 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

water Table (1182) 

Unit 

ftmst 
pH 
~Slcm 
·C 
mg/l 
NTU 
well vol 

ftmsl 

ST t! OF Lab Unit 

~g1L 
~g1L 
~g1L 

~g1l 
~g1l 
~g/l 
~g1l 
~gll 
~g1l 

GE ~gll 

"gIL 

• 25 GE 1J9/l 
~g1l 
~g1l 
~g1l 

~g1l 
~g/l 

ST !! OF Lab Unit 

~g1l 
~g1l 
~g1l 
IJg/l 
~g1l 
~g1l 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-203 Third and Fourth Quarter 1998 



WSRC· TR·99·00013 
Unclassified 

WELL HSB136D (cont.) e 
Radioactive Constituents 

Constituents 3098 !,1Q2 Filt. STli OF Lab 4Q98 Mod Filt. ST li OF Lab Unit 

Americium·241 <3.2E·02 UIII <: 0.1520 GP pCi/L 

Beta dose 110.28 • pC,L 

Carbon-14 1.SE+02 1/ • GP pC,L 

Cobalt-50 3.0E+01 II GP pC,L 

Curium-242 <O.OE+OO UIII <: 0.1690 GP pCifL 

Curium-243/244 <3.9E-02 UIII < 0.2680 GP pCifL 

Curium-245/246 <O.OE+OO UIII < 0.1520 GP pCi/L 

Gross alpha 4.1 E+01 II • GP 3.6E+01 1/ • GE pCilL 
lodine-129 3.7E+01 1/ GP pCi/L 

Nickel-63 3.0E+01 II pCi/L 

Nonvolatile beta 1.1E+03 1/ • GP 1.2E+03 /I • GE pCi/L 

Plutonium-238 <-1.1E-02 UIII < 0.2330 GP pCi/L 

Plutonium-2391240 <-3.2E-02 UIII <: 0.3070 GP pC,L 

Radium-226 2.2E+01 /I • GP pe'L 
Radium-228 4.8E+OO /I GP pe,L 
Strontium-90 S.7E+02 II • GP pCi/L 
Technetium-99 8.2E+01 /I • GP pCi/L 

Thorium-228 <S.SE-01 UIII < 0.6830 GP pCilL 
Thorium-230 <1.SE-01 UIII < 0.2630 GP pCVL 
Thorium-232 <o.oe+oo UJII < 0.2630 GP pCi/L 

Sum of alphas 2.4E+OO pCilL 
Sum of betas 9.0E+02 • pCilL 
Total radium 2.7E+01 pCilL 

Tritium 4.3E+03 II • GP 5.3E+03 II • GE pCilmL 
Uranium-233/234 1,5E+OO /I GP pC,L 
Uranium-235 <8.3E-02 Ul11 < 0.3380 GP pCilL 
Uranium-238 9.1E-01 II GP pCi/L 

e 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constjtuent standard (See Appendix A.) 

H·AreaHWMF C·204 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB137C 

SRS Coord. laVlongitude Screen Zone Elevation TOI:! of Casing Casing Pump Screen Zone 

N72269.9 33.276494 oN 173.8-163.8 ft msl 236 ft msl 4"PVC S Barnwell (1IB1) 
E55700.2 81.660513 QW 

SAMPLE DATE 07/28/98 10/15/98 

FIELD DATA 

Constituents 3098 ~ Unit 

Water elevation 218.0 217.1 ftmsl 
pH 5.8 6.1 pH 
Sp. conductance 400 400 ~S/cm 
Water temperature 20.8 20.5 ·C 
Alkalinity as CaC03 7.0 12 mg/L 
Turbidity 0.8 1 NTU 
Volumes purged 2.3 0.086 wellvoJ 
Sampling code XN 
Synchronous water level 217.57 {9f17198) 217.1 (12122/98) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. STt! DF b@ ~ Mod Filt. §It! OF Lab !!!Jl! 
Antimony, total recoverable <0.20 Ull < 0.20 GE Ilg/L 
Arsenic, total recoverable <3.0 UII ... 3.0 GE "giL 
Barium, total recoverable 40 II GE "gil 
Cadmium, total recoverable 0,53 JIEI NDD GE "gil 
Chromium, total recoverable 1.2 J/Ei NDD GE jJg/l 
Cobalt, total recoverable 0.70 II GE "giL 
Copper, total recoverable 1.1 II GE Ilg/l 
Cyanide <10 UII <10 GE ~g/L 
Lead, total recoverable 0.50 J/EVI NOD GE ~gJL 
MereuI)', total recoverable 0.30 II GE <0.20 UII <0.20 GE ~g/L 
Nickel, total recoverable 3.5 II GE ~g/L 
Nitrate as nitrogen 
Nitrate.nitrite as nitrogen 42,000 Ni • 25 GE 44,000 II • 25 GE ~g/L 
Selenium, total recoverable <5.0 UII < 5.0 1 GE "gil 
Silver, total recoverable <1.0 UII < 1.0 GE "giL 
Tin, total recoverable <2.0 U/I < 2.0 GE "giL 
Vanadium, total recoverable <2.0 UII < 2.0 GE "giL 
Zinc, total recoverable 24 II GE "giL 

Organic Constituents 

Constituents 3098 Mod Fill. ST1:i DF Lab ~ Mod Filt. §I t! DF lab Unit 

Benzene <1.0 UJ/O!1 < 1.0 1 GE "giL 
Bis{2-e1hylhexy\) phthalate <10 UII < 10 1 GE "gil 
Dichloromethane 5.8 JIO/1 NDD 1 GE ~gIl 
Tetrachloroethylene <1.0 UJIOl1 < 1.0 1 GE "giL 
Trichloroethylene <1.0 UJIO!1 < 1.0 1 GE ~gll 
Trichlorofluoromethane <1.0 UJIOl1 < 1.0 1 GE ~gll 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-20S Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB137C (cont.) e 
Radioactive Constituents 

Constituents ~ ~ Flit. ST!:! OF Lab 4Q98 Mod Filt. ST !:! OF Lab Unit 

Americium-241 <-1.1E-01 Ullf < 0.3680 GP pCuL 

Beta dose 9.43 • pCi/l 
Carbon-14 1.3E+02 If • GP pCuL 
Cobalt-BO <-6.BE-C1 Uti! <: 3.0300 GP pCuL 
Curium-242 <-4.BE-02 UII! < 0.3100 GP pCuL 
Curium·243/244 <1.8E-01 UIII < 0.2730 GP pCi/L 
Curium-2451246 <1.1E-01 UI!! < 0.1080 GP pCi/L 
Gross alpha 7.4E+OO If GP <4.4E+OO Ull <2.1E+OO GE pCi/L 
lodine-129 9.2E+OO If GP pCi/L 
Nickel-63 <-2.4E-01 UIII < 17.9000 GP pCill 
Nonvolatile beta 7.3E+01 If • GP 3.4E+01 If GE pCuL 
Plutonium-238 <1.4E-02 UIII < 0.3800 GP pCilL 
Plutonium-2391240 <3.4E-02 UIII < 0.3400 GP pCuL 
Radium-226 1.8E+OO If GP pCilL 
Radium-228 <1.8E-01 UIII < 1.1600 GP pCuL 
Strontium-90 <2.4E-01 UIJ/U GP pCilL 
Technetium·99 1.SE+02 If • GP pCuL 
Thorium-228 <1.1E-01 UIJ/Ct GP pCuL 
Thorium-230 3.BE-01 J/CI NO~ GP pCi/L 
Thorium-232 <O.OE+OO UIJ/CI GP pCi/L 
Sum of alphas 3.BE-Ol pCifL 
Sum of betas 2.9E+02 • pCilL 
Total radium 1.BE+00 pCuL 
Tritium 7.9E+03 " • GP B.5E+03 " • GE pCi/mL 
Uranium-2331234 <1.5E-01 UIII < 0.1950 GP pCi/L 
Uranium-235 <-4.7E.Q2 Ulil <: 0.2540 GP pCi/L 
Uranium-23B <:3.BE-02 UIII < 0.2960 GP pCi/L 

e· 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-206 Third and Fourth Quarter 1998 



WELL HSB137D 

SRS Coord. 

N72278.9 
E55696.1 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

laVLongitude 

33.276508 oN 
81.660542 oW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 14,000 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

07/13198 

3098 

220.8 
4.5 
150 
19.1 
o 
1 
4.7 

Screen Zone Elevation 

225.3-205.3 ft msl 

220.3 (09/17198) 

UII < 0.20 

Nt • 5 

Top of Casing 

236.6 ft msl 

10/15/98 

~ 

219.6 
5.1 
150 
18.9 
o 
o 
3.3 
N 
218.9 (12122198) 

GE <0.20 UII 

GE 14,000 II 

Casing Pump 

4"PVC 5 

<0.20 

WSRC-TR-99-Q0013 
Unclassified 

• 

Screen Zone 

Water Table (1182) 

ftmsl 
pH 
IJSlem 
·C 
mg/L 
NTU 
well vol 

flmsl 

GE IJg/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-207 Third and Fourth Quarter 1998 



WSRC-TR-99-OO013 
Unclassified 

WELL HSB137D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod E!!t ST1:i OF Lab ~ ~ Filt. ST !:! OF Lab 1@! 

Americium-241 
Carbon-14 
Cobalt-BO 
Curiurn-242 
Curium-243/244 
Curium-245/246 
Gross alpha 2.5E+OD II GP <3.8E+OO UII <1.4E+OD GE PGiJl 
lodine-129 
Nickel-S3 
Nonvolatile beta 4.4E+01 II GP 4.6E+01 /I GE pCi/L 
Plutonium-23S 
Plutonium·2391240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.4E+03 1/ • GP 2.5E+03 /I • GE pCi/ml 
Uranium-233/234 
Uraniurn-235 
Uranium-23S 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-208 Third and Fourth Quarter 1998 



WELL HSB138D 

SRS Coord. 

N731SO.2 
E55260.7 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LaVLongitude 

33.27n46 oN 
81.663400 "VII 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper. total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,500 
Selenium. total recoverable 
SHver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

07121/98 

3Q98 

224.7 
4 .• 
41 
19.5 
4 
1 
2 .• 

Screen Zone Elevation 

228.1-208.1 ft msl 

223.8 (09117/98) 

UII < 0.20 

NI 

Top of Casing 

252.4 ft msl 

10/08/98 

4098 

223.1 
4.7 
26 
19.9 
o 
6 
0.10 
XN 
221.5 (12122198) 

GE <0.20 UII 

GE 420 II 

Casing Pump 

4" PVC S 

<0.20 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

ftmsl 
pH 
IJS/em 
·C 
mglL 
NTU 
well vol 

ftmsl 

GE 1J9/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-209 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB138D (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. STt! OF lab 4Q98 Mod Filt. ST t! OF Lab Unit 

Americiurn-241 
Carbon-14 
Cobatt-60 
Curium-242 
Curium-243J244 
Curium-245/246 
Gross alpha <4.sE-01 Ulfl < 0.5980 GP <7.1E-01 Ju/lIl <NOD GE pCUl 
lodine-129 
Nickel-63 
Nonvolatile beta <6.4E-01 UIII < 1.3600 GP <1.1E+OO Ju/lIl <NOD GE pCUl 
Plutonium-238 
Plutonium-239f240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.4E+01 /I • GP 2.0E+01 II GE pCifmL 
Uranium-233/234 
Uraniurn-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-210 Third and Fourth Quarter 1998 



WELL HSB139A 

SRSCoord. 

N71127.4 
E57365.4 

SAMPLE DATE 

FIELD DATA 

Constituents 

water elevation 
pH 
Sp. conductance 

Latllongitude 

33.276684 oN 
81.653910 "VII 

Water temperature 
Alkalinity as caC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony. total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead. total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 64 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichlorornethane 
Tetrachloroethylene 
T richioroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/24/98 

~ 

174.6 
6.9 
210 
20.3 4. 
1 
3.1 

Screen Zone Elevation 

97.6~87.6 ft msl 

174.5 (09/17/98) 

U/I < 0.20 

J/IVYI2 NDD 

TOp of Casing 

233.7 ft msl 

10/12/98 

174.2 
7.2 
160 
19.8 
94 
1 
5.2 

174.1 (12122198) 

GE <0.20 U/I 

WA 50 

Casing Pump 

4"PVC S 

<0.20 

NDD 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

U. Congaree (IIA) 

ftmsl 
pH 
~S/cm 
'C 
mg/L 
NTU 
well vol 

ftmsl 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-211 Third and Fourth Quarter 1998 



WSRC· TR·99·00013 
Unclassified 

WELL HSB139A (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Fill. §It! DF Lab ~ Mod rn ST t! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curiurn-243/244 
Curium-24S/246 
Gross alpha <3.2E-01 UIII < 1.3900 TM <2.9E-01 UII <6.7E-01 GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta 1.SE+OO II GP <8.BE-01 UII <1.2E+OO GE pCi/L 
Plutonium-238 
Plutonium-239J240 
Radiurn-226 
Radium-228 
Strontium-SO 
Technetiurn-99 
Thorium-22B 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <5.1E-02 UI/! <6.0E-01 GP <4.SE-01 UII <6.SE-01 GE pCi/mL 
Uranium-233/234 
Uranium-235 
Uraniurn-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·212 Third and Fourth Quarter 1998 



Ie 

WELL HSB139C 

SRS Coord. Latllongitude Screen Zone Elevation 

N71129.8 33.276704 oN 158.5-148.5 ft msl 
E57374.5 81.653890 "W 

SAMPLE DATE 07/13/98 

FIELD DATA 

Constituents ~ 

Water elevation 214.6 
pH 4.5 
Sp. conductance 330 
Water temperature 18.8 
Alkalinity as CaC03 29 
Turbidity 0 
Volumes purged 0.023 
Sampling code XN 
Synchronous water level 214.4 (09/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. §It! 

Antimony, total recoverable 0.52 JIEI NOD 
Arsenic, total recoverable <15 UII < 15.0 
Barium, total recoverable 73 II 
Cadmium, total recoverable 0.69 JIEI NOD 
Chromium, total recoverable 5.0 JIEl NOD 
Cobalt, total recoverable 7.3 Ii • 
Copper, total recoverable 2.9 Ii 
Cyanide 
Lead, total recoverable 1.1 JIEI NOD 
Mercury, total recoverable 0.97 II 
Nickel, total recoverable ,. II 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 37,000 NI • 
Selenium, total recoverable 6A JIEVI NDD 
Silver, total recoverable <5.0 UII < 5.0 
Tin, total recoverable 0.83 JIEI NOD 
Vanadium, total recoverable <10 UII <10 
Zinc, total recoverable 120 Ii 

Organic Constituents 

Constituents 3098 Mod Filt §I!! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofiuoromethane 

Notes: 
• = exceeded holding time 

TOI:! of Casing 

233.8 ft msl 

11/05/98 

4098 

214.0 
5.1 
330 
18.3 
4 
1 
0.023 
XN 
213.3 (12122198) 

ill: b!Q ~ Mod 

5 GE 
5 GE 
5 GE 
5 GE 
5 GE 
5 GE 
5 GE 

5 GE 
1 GE 1.5 II 
5 GE 

25 GE 37,000 II 
5 GE 
5 GE 
5 GE 
5 GE 
5 GE 

ill: be!! 4Q98 Mod 

Casing Pump 

4"PVC S 

Filt 

Filt. 

WSRC-TR-99-OO013 
Unclassified 

Screen Zone 

Barnwell (1181) 

Unit 

ft msl 
pH 
IJS/cm 
·C 
rrglL 
NTU 
well vol 

ftmsl 

ST !! OF Lab Unit 

"giL 
1J9/L 
"giL 
"giL 
"giL 
"giL 
"giL 

"giL 
GE "giL 

"giL 

• 25 GE "giL 
"giL 
"giL 
"giL 
"giL 
"giL 

ST !! OF Lab Unit 

• = exceeded groundwater protection aT monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-213 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB139C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST !i OF Lab 4Q98 Mod Filt. ST !i OF Lab Unit 

Americiurn-241 
Carbon-14 
Cobalt-SO 
Curiurn-242 
Curium-243/244 
Curium-245/246 
Gross alpha 3.0E+OO I! GP <4.4E+OO UI! <1.9E+OO GE pCUL 
lodine-129 
Nickel-63 
Nonvolatile beta 1.7E+01 I! GP 1.2E+01 I! GE pCUL 
PJutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 2.3E+03 I! • GP 2.3E+03 /I • GE pCilmL 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H·AreaHWMF C-214 Third and Fourth Quarter 1998 



WELL HSB139D 

SRS Coord. 

N71133.2 
E57384.4 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

Latltongitude 

33.276728 oN 
81.653871 'W 

Water temperature 
Alkalinity as CaeOa 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituems 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 3,200 
Selenium. total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

07/20/98 

3Q98 

221.9 
4.3 
66 
18.6 
o 
3 
6.3 

Screen Zone Elevation 

226.7-206.7 ft msl 

221.4 (09/17/98) 

UII < 0.20 

NI 3 

Top of Casing 

233.8 ft msl 

10/12198 

~ 

220.5 
4.5 
32 
19.8 
o 
1 
5.7 

219.6 (12122198) 

GE <0.20 UII 

GE 2,400 II 

4" PVC S 

<0.20 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

ft msl 
pH 
~SJcm 
·C 
mglL 
NTU 
well vol 

ft msl 

• = exceeded groundWater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-215 Third and Fourth Quarter 1998 



V 
WSRC-TR-99-00013 

Unclassified 

WELL HSB139D (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST!:! DF ~ ~ MQQ Ei!t ST !:! DF Lab Unit 

Americium-241 
Caroon-14 
Cobalt-SO 
Curium-242 
Curiurn-243/244 
Curium-24S/246 
Gross alpha 2.6E+OO II GP 2.2E+OO II GE pCuL 
lodine--129 
Nickel-S3 
Nonvolatile beta 5.2E+01 II • GP 9.2E+01 II • GE pCi/L 
Plutonium-23B 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.2E+02 /I • GP 7.4E+01 II • GE pCi/mL 

Uranium-233/234 
Uranium-23S 
Uranium-23S 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-216 Third and Fourth Quarter 1998 



WELL HSB140A 

SRS Coord. 

N70050.3 
E56535.4 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

Lat/longitude 

33.272948 oN 
81.654003 "W 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <20 
Selenium, total recoverable 
Silver, total recoverable 
nn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
T etraCtlloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/20/98 

3098 

176.6 
6.6 
160 
20.7 
66 

·1 
2.9 

Screen Zone Elevation 

91.0-81.0 ft msl 

176.4 (09/18/98) 

UII < 0.20 

UN! < 50 

Top of Casing 

235.9 ft msl 

10/07/98 

176.1 
6.7 
140 
20.3 
31 
2 
3.2 

176.0 (12121/98) 

GE <0.20 UII 

GE <20 UN! 

Casing Pump 

4"PVC S 

<0.20 

<50 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

U. Congaree (IIA) 

ftmsl 
pH 
JJS/cm 
·C 
mg/L 
NTU 
weJlvol 

ft msl 

GE "gil 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-217 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB140A (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Fill. ST1:i DF lab 4Q98 Mod Filt ST !i OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.1E+OO /I GP <1.9E-01 JU/UI GE pC,L 
lodine-129 
Nickel-63 
Nonvolatile beta <1.1E+OO UII! <:: 1.1100 GP <6.9E-01 JUIUI GE pC,L 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <-7.4E-02 UIII -=5.9E-01 GP <1.BE-01 Ull <S.3E-01 GE pCi/mL 
Uraniurn-2331234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-218 Third and Fourth Quarter 1998 

------~-~-----



WELL HSB140C 

SRS Coord. LaVLongitude Screen Zone Elevation 

N70049.2 33.272972 oN 171.6·161.6 ft msl 
E56551.8 81.653958 "W 

SAMPLE DATE 07/20/98 

FJELD DATA 

Constituents 3098 

Water elevation 207.3 
pH 5.5 
Sp. conductance 37 
Water temperature 21.9 
Alkalinity as CaC03 3 
Turbidity 2 
Volumes purged 2.8 
Sampling code 
Synchronous water levet 206.5 (09/18/98) 

ANAL meAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST!::! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 510 NI 
Selenium, total recoverable 
Silver, total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod Filt. ST!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

To~ of Casing Casing 

235.6 ft mst 4"PVC 

10/07/98 

~ 

199.1 
5.5 
22 
20.1 
6 
1 
3.6 

205.5 (12121/98) 

OF lab 4098 M22 Filt. 

GE <0.20 UII <0.20 

GE 540 II 

OF lab 4098 Mod Filt. 

Pump 

S 

WSRC· TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (JlB1) 

Unit 

ftmsl 
pH 
IJS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !:! OF 1.!e Unit 

GE ~g1l 

GE ~g1l 

ST !:! OF lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·219 Third and Fourth Quarter 1998 



WELL HSB140C (cont.) 

Radioactive Constituents 

Constituents 

Americlum-241 
Carbon-14 
Cobalt·60 
Curium-242 
Curium-243/244 
Curium-24S/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutoniurn-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium·gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-23S 
Uranium-238 

Notes: 
• = exceeded holding time 

<4.SE-01 

<7.9E-01 

3.0E+OO 

UIII 

UII! 

/I 

< 0.6420 GP <3.4E-02 JUJUI 

< 1.0600 GP <1.1E+OO JUJUI 

GP 3.3E+OO /I 

<NOD 

<NDD 

WSRC· TR·99-00013 
Unclassified 

GE pCi/L 

GE pCUL 

GE pCi/ml 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·220 Third and Fourth Quarter 1998 



WELL HSB140D 

SRS Coarct LavLongilude Screen Zone Elevation 

N70036.D 33.272957 oN 214.1-194.1 ftmsl 
ES6560.6 81.653909 "W 

SAMPLE DATE 07120/98 

FIELD DATA 

Constituents ~ 

Water elevation 216.3 
pH 4.7 
Sp. conductance 29 
Water temperature 21.0 
Alkalinity as Cae03 0 
Turbidity 1 
Volumes purged 3.7 
Sampling code 
Synchronous water level 215.4 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt STt!. 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper. total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-n~rite as nitrogen 400 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. STtl 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

236.2 ft msl 4"PVC 

10/07198 

~ 

211.0 
4.6 
18 
20.8 
0 
1 
9.0 

213.1 (12121/98) 

OF lab 4Q98 ~ flit. 

GE <0.20 U/I <0.20 

GE 450 II 

DF lab 4098 Mod Fill. 

Pump 

S 

WSRC-TR-99"()0013 
Unclassified 

Screen Zone 

Water Table (r1B2) 

!ill!! 

ftmsl 
pH 
J,lS/cm 
°C 
mglL 
NTU 
well vol 

ftmsl 

g !:! OF Lab i!!!!! 

GE ~glL 

GE jJg/L 

ST !:! DF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-221 Third and Fourth Quarter 1998 



WELL HSB140D (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon·14 
Cobalt-60 
Curium·242 
Curium·243/244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-239/240 
Radiurn-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233J234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

1.3E+OO 

1.6E+OO 

1.1E+01 

1/ GP <8.6E-01 

1/ GP <9.SE-01 

1/ GP 1.2E+01 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-222 

JUIUI 

JUtUI 

1/ 

WSRC-TR-99-00013 
Unclassified 

GE pCifL 

GE pCi/L 

GE pCilmL 

Third and Fourth Quarter 1998 



WELL HSB141A 

SRS COOrd. 

N71213.6 
E59168.7 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LatlLongitude 

33.279817 GN 
81.649329 GW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANAL Y1lCAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, lotal recoverable 
Barium. total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable 0.10 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 110 
Selenium, total recoverable 
Silver. total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2..ethylhexyJ) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

08/03/98 

3Q98 

175.5 
11.2 
1200 
24.1 
216 
7 
0.160 
XN 

Screen Zone Elevation 

90.6·80.6 ft msl 

175.6 (9/17/98) 

J/EJ NOD 

NI 

Top of Casing 

254.6 ftmsl 

10/07/98 

4Q98 

175.4 
11.3 
1000 
22.8 
226 
1 
0.016 
XN 
175.3 (12122196) 

GE <0.20 UII 

GE 100 II 

4"PVC 

<0.20 

Pump 

S 

WSRC-TR-99-DOO13 
Unclassified 

Screen Zone 

U. Congaree (11A) 

flmsl 
pH 
]JS/cm 
·C 
mg/l 
NTU 
well vol 

ftmsl 

GE J.I91l 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-223 Third and Fourth Quarter 1998 



WELL HSB141A (cont.) 

Radioactive Constituents 

Constituents 

Americium·241 
Carbon-14 
Cobalt-SO 
Curiurn-242 
Curium-243/244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-53 
Nonvolatile beta 
Plutonium.238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphaS 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

<1.4E-01 

1.6E+OO 

1.6E .... OO 

UIII < 0.9300 GP 1.7E+OO 

/I GP 2.9E+OO 

/I GP 3.3EoI-OO 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-224 

JIll NDD 

JIll NDD 

/I 

WSRC-TR-99-00013 
Unclassified 

TM pCUl 

TM pCilL 

1M pCilmL 

Third and Fourth Quarter 1998 



WELL HSB141CR 

SRS Coord. Latllongrtude Screen Zone Elevation 

N71226.7 33.279843 GN 162.1-152.1 ftrnsJ 
E59167.2 81.649358 oW 

SAMPLE DATE 08103198 

FIELD DATA 

Constituents 3098 

Water elevation 229.3 
pH 5.2 
Sp, conductance 34 
Water temperature 21.7 
Alkalinity as CaC03 7.0 
Turbidity 0.7 
Volumes purged 2.3 
Sampling code 
Synchronous water level 229.21 (9/17198) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod El!L ST.!:::!. 

Antimony. total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 200 NSf 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 MQQ Ei!t STl! 

Benzene 
Bis(2.-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

TOQ of Casing Casing 

254.3 ft msl 4"PVC 

10107/98 

4098 

228.5 
5.1 
20 
20.2 
0 
2 
4.1 

227.0 (12122198) 

OF b!!! ~ Mod Filt. 

GE <0.20 UII <0.20 

GE 150 II 

OF b!!! ~ Mod Filt. 

Pump 

S 

WSRC· TR·99.()(J013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

Unit 

f1msl 
pH 
IJS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !! OF Lab Unit 

GE 1J9/L 

GE "giL 

ST !! Q!: Lab Unit 

• = exceeded groundwater protection or monitOring constituent standard (See Appendix A) 

H-AreaHWMF C·225 Third and Fourth Quarter 1998 



WSRC-TR-99-OO013 
Unclassified 

WELL HSB141CR (cont.) e 
Radioactive Constituents 

Constituents 3098 !!!l!2 Filt. ST!::!. OF Lab 4098 Mod Filt. ST !:! DF Lab Unit 

Americium·241 
Carbon-14 
Cobalt-SO 
Curium·242 
Curium-243/244 
Curium-245/246 
Gross alpha B.SE-01 1/ TM <3.9E-01 JUJUI <NOD GE pCi/l 
lodine-129 
Nickel-53 
Nonvolatile beta 3.0E+OO 1/ TM <S.6E-01 JUJUI <NOD GE pC,L 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radiurn-228 
Strontium-gO 
Technetium-99 
Thoriurn-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.4E+OO 1/ TM <7.SE-01 UII <6.3E-01 GE pCi/ml 
Uranium-2331234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-226 Third and Fourth Quarter 1998 



WELL HSB141D 

SRS Coord. Lat/longitude Screen Zone Elevation 

N71184.4 33.279756 oN 237.8-217.8 ft msl 
E59170.9 81.649266 "W 

SAMPLE DATE 08103/98 

FIELD DATA 

Constituents 3098 

Water elevation 239 
pH 4.9 
Sp. conductance 39 
Water temperature 23.3 
Alkalinity as CaCOs 3 
Turbidity 14.6 
Volumes purged 0.72 
Sampling code XN 
Synchronous water level 239.68 (9/17/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. 5T.!::!. 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, lotal recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, tolal recoverable 
Mercury, total recoverable <0.20 UN < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate·nitrite as nitrogen 190 NSf 
Selenium, total recoverable 
Silver, total recoverable 
Tin. total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 ME!! Filt. STt! 

Benzene 
Bis(2-ethythexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

T ae of Casing Casing 

254.8 tt msl 4"PVC 

10/07/98 

4Q9B 

238.2 
5.3 
32 
25.3 
3 
12 
0.075 
XN 
234.1 (12122/98) 

OF ~ 4Q9B Mod Filt. 

GE <0.20 UN <0.20 

GE 140 /I 

OF Lab 4Q98 ME!! Filt. 

Pump 

S 

WSRC· TR.99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

Unit 

ftmsl 
pH 
~S/cm 
·C 
mglL 
NTU 
well vol 

ftmsl 

ST !! QE Lab Unit 

GE ~gJL 

GE ~glL 

ST !! QE Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C-227 Third and Fourth Quarter 1998 



WELL HSB141D (cont.I 
Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curlum-243/244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-53 
Nonvolatile beta 
Plutonium·23B 
Plutonium-239J240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-23B 

Notes: 
• = exceeded holding time 

1.7E+OO 

<8.6E-01 

1.2E+01 

/I 

UIIJ < 1.8800 

/I 

GP <2.6E+OO JUlUI 

GP <9,5E-01 JU/UI 

GP 1.3E+01 /I 

<NOD 

<NOD 

WSRC· TR·99·00013 
Unclassified 

GE pCi/L 

GE pCi/L 

GE pCi/mL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·228 Third and Fourth Quarter 1998 

• 



WELL HSB142C 

SRSCoord. 

N73119.0 
E53505.3 

SAMPLE DATE 

FiElD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

lat/Longitude 

33.274791 oN 
81.667942 OW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 310 
Selenium. total recoverable 
Silver. total recoverable 
TIn, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/14/98 

197.4 
4.8 
21 
17.9 
1 
1 

3.2 

Screen Zone Elevation 

171.6-161.6 ft msl 

144.9 (09/18/98) 

UII < 0.20 

II 

Top of Casing 

204 ft msl 

10/06/98 

4Q98 

198.1 
4.9 
20 
18.2 
o 
2 
6.3 

195.9 (12122198) 

GE <0.20 JU/UC 

GE 910 II 

Casing Pump 

4"PVC S 

<NO~ 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Bamwell (118,) 

ftmsl 
pH 
jJS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-229 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB142C (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt. 5T.!:! DF lab 4Q98 MQ!! Filt. ST !i DF lab Unit 

Americiurn-241 
Carbon-14 
Cobalt-60 
Curium·242 
Curium-243/244 
Curiurn-245/246 
Gross alpha <1.9E-02 UIII < 0.6150 GP <1.0E+OO UI/ <S.3E-01 GE pCUl 
lodine-129 
Nickel-63 
Nonvolatile beta <8.7E-01 UI/I < 1.1400 GP 4.1E+OO /I GE pCUl 
Plutonium-238 
PJutonium·239/240 
Radium-226 
Radiurn-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 6.9E+-OO /I GP 3.1E+02 /I • GE pCilmL 
Uranium-233/234 
Uraniurn-235 
Uranium-238 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-230 Third and Fourth Quarter 1998 



WELL HSB142D 

SRS Coord. Let/Longitude Screen Zone Elevation 

N73't13.0 33.274758 oN 199.7·189.7 ft msl 
E53493.1 81.667962 "W 

SAMPLE DATE 07114198 

FIELD DATA 

Constituents 3Q98 

Water elevation 195.8 
pH 4.9 
Sp. conductance 59 
Water temperature 20.4 
Alkalinity as CaC03 35 
Turbidity 12 
Volumes purged 0.0 
Sampling code XN 
Synchronous water level 197.0 (09/18/98) 

ANAL YTlCAL DATA 

Inorganic Constituents 

Constituents ~ M22 Filt. ST!::! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0,20 Uil < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 500 /I 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST.t:!. 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
TetraChloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

Top of Casing Casing 

204.2 ftmsl 4"PVC 

10/06/98 

4Q98 

196.8 
4.7 
30 
21.7 
0 
70 
0.0 
XN 
196.6 (12122198) 

OF Lab 4Q98 Mod Filt. 

GE <0.20 JU/UC <NOD 

GE 330 /I 

OF b@ 4098 Mod Filt. 

Pump 

S 

WSRC-TR-99-o0013 
Unclassified 

Screen Zone 

Water Table (tlB2) 

1m!! 
ftmsl 
pH 
~Slcm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !! OF Lab Unit 

GE ~glL 

GE ~glL 

ST !:j OF b2!! YD.!! 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-231 Third and Fourth Quarter 1998 



WSRC· TR·99·00013 
Unclassified 

WELL HSB142D (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST.!:! OF Lab 4098 Mod Filt. ST !i DF lab Unit 

Arnericiurn-241 
Carbon-14 
Cobalt-BO 
Curium-242 
Curium-2431244 
Curium-245/246 
Gross alpha <3.SE-01 Ultl < 1.0500 GP <-3.9E-03 Ull <6.SE-01 GE pC,L 
lodine-129 
Nickel-63 
Nonvolatile beta 2.4E+OO II GP <7.4E-01 UII <:1.1E+OO GE pCifL 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 3.4E+02 /I • GP e.3E+OO II GE pCi/ml 
Uranium-233/234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·232 Third and Fourth Quarter 1998 



WELL HSB143C 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N73738.2 33.27 4966 ~N 179.1-169.1 ftmsl 
E52n3.2 81.671072 ·W 

SAMPLE DATE 07/14/98 

FIELD DATA 

Constituents 3098 

Water elevation 209.4 
pH 4.4 
Sp. conductance 45 
Water temperature 20.2 
Alkalinity as CaC03 2 
Turbidity 0 
Volumes purged 3.4 
Sampling code 
Synchronous water level 209.4 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST.t:i 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.11 J/EJ NO~ 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 540 II 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod Filt, ST!! 

Benzene 
Bis(2~ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

To!;! of Casing Casing 

222.2 ft msl 4"PVC 

10/05/98 

4098 

209.0 
4.7 
44 
18.9 
0 , 
9.7 

208.5 (12121/98) 

Qf. Lab ~ Mod Filt. 

GE <0.20 UII <0.20 

GE 540 II 

OF Lab ~ Mod Filt 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (lIB,) 

Unit 

ftmsl 
pH 
loiS/em 
·C 
mglL 
NTU 
well vol 

ft msl 

ST !! OF Lab Unit 

GE J.lg/l 

GE J.l9/l 

ST !! OF ~ Unit 

• = exceeded groundwater protection or monitOring constituent standard (See Appendix A) 

H-AreaHWMF C-233 Third and Fourth Quarter 1998 



WELL HSB143C (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-24S/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

<1.SE-01 Ulf! 

<1.1 E+OD UIII 

6.SE+OO II 

< 0.7460 GP <7.SE-01 

< 1.3000 GP <S.3E-01 

GP 8.1E+OO 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-234 

UII 

UII 

II 

<S.9E-01 

<1.2E+OO 

WSRC-TR-99-00013 
Unclassified 

GE pCvL 

GE pCvL 

GE pCilmL 

Third and Fourth Quarter 1998 

• 



WELL HSB143D 

SRS Coord. 

N73754.0 
E52774.5 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

lat/Longitude 

33.275003 oN 
81.671099 '"W 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable 
Chromium. total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.11 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 390 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2..ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/14/98 

3Q98 

213.5 
4.1 
22 
20.4 
o 
3 
3.8 

Screen Zone Elevation 

216.9-196.9 ft msl 

213.4 (09/1819B) 

J/Ei NOD 

II 

Top of Casing 

222.9 ft msl 

10/05/98 

4Q9B 

213.4 
4.4 
19 
19.5 
o 
1 
9.2 

210.0 (12121/98) 

GE <0.20 UII 

GE 560 II 

Casing Pump 

4"PVC S 

<0.20 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

ftmsl 
pH 
IJS/cm 
·C 
mglL 
NTU 
well vol 

ftmsl 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-235 Third and Fourth Quarter 1998 



WELL HSB143D (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243/244 
Curium-245/24S 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-22B 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium.2331234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

1.4E+OO 

<6.1E-01 

7.1E+OO 

II GP <1.1E+OO 

UIII < 1.2000 GP <8.1E-01 

II GP 9.1E"'OO 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-236 

UII 

UII 

II 

<6.BE-D1 

<1.1E+OO 

WSRC-TR-99-00013 
Unclassified 

GE pCi/L 

GE pCilL 

GE pCilmL 

Third and Fourth Quarter 1998 

• 



WELL HSB144A 

SRS Coord. 

N7't892" 
E56200.5 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

lat/longitude 

33.276475 oN 
81.658462 "W 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 180 
Selenium, lotal recoverable 
Silver, total recoverable 
Tin. total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/20/98 

~ 

171.6 
6.5 
150 
19.9 
53 
1 
2.7 

Screen Zone Elevation 

68.6-78.6 ft msl 

171.5 (09/17/98) 

UII < 0.20 

NI 

TOp of Casing 

23-5.6 ft msl 

10/06/98 

4098 

171.2 
6.3 
120 
19.8 
41 
1 

4.3 

171.0 (12122198) 

GE <0.20 JU/UC 

GE 80 II 

Casing Pump 

4"PVC S 

<NOD 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

U. Congaree (IIA) 

ftmsl 
pH 
IJSlcm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

GE IJg/L 

GE ).Jg/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-237 Third and Fourth Quarter 1998 



WSRC-TR-99-QOO13 
Unclassified 

WELL HSB144A (cont.) e 
Radioactive Constituents 

Constituents ~ Mod Filt. ST.!:i OF Lab 4Q98 Mod Filt. ST !i OF ~ !lUl! 

Americium-241 
Carbon-14 
Cobalt·SO 
Curium-242 
Curiurn-243/244 
Curium-24S/246 
Gross alpha <S.OE-01 UII! < 0.6190 GP <7.1E-01 UII <9.OE-01 GE pCi/L 
lodine-129 
Nickel-S3 
Nonvolatile beta 3.7E+OO II GP <9.6E-01 UII <1.3E+OO GE pCi/L 
Plutonium-23S 
Plutonium-239f24D 
Radiurn-226 
Radium-228 
Strontium-gO 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.6E+03 II • GP 2.8E.f.01 II • GE pCi/mL 
Uranium-2331234 
Uranium-23S 
Uranium-23S 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-238 Third and Fourth Quarter 1998 



WELL HSB145C 

SRS Coord. 

N71098.9 
ESn69.0 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

latlLongitude 

33.2n280 oN 
81.652792 "W 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANAL YTlCAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable 0,99 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 33,000 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

07/20/98 

3098 

214.0 
5.4 
340 
21.2 
34 
o 
2.5 

Screen Zone Elevation 

174.7-164.7 ft msl 

213.7 (09/17/98) 

1/ 

Ni • 

Top of Casing 

235.7 ft msl 

10106/98 

4Q98 

213.3 
5.5 
280 
20.2 
9 
2 
3.2 

212.6 (12122198) 

GE 1.4 J/UC 

25 GE 36,000 1/ 

Casing Pump 

4" PVC S 

NOD 

WSRC-TR-99-00013 
Unclassified 

• 

Screen Zone 

Bamwell (IIB1) 

ftmsl 
pH 
)JS/cm 
·c 
mglL 
NTU 
well vol 

ftmsl 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-239 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB145C (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!! OF Lab 4Q98 Mod Filt. ST !! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-60 
Curium-242 
Curiurn-243/244 
Curium-2451246 
Gross alpha 3.6E+OO II GP <1.4E+OO Uti <1.1E+OO GE pCUL 
lodine-129 
Nickel-63 
Nonvolatile beta 3.0E+01 II GP 3.0E+01 II GE pCill 
Plutonium-238 
Plutonium-2391240 
Radium.-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 3.7E+01 II • GP 1.6E+03 II • GE pCilmL 
Uraniurn-233/234 
Uranium-235 
Uranium-23S 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-240 Third and Fourth Quarter 1998 



WELL HSB145D 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N71088.0 33.277231 oN 194.2-184.2 ft msl 
E57753.9 81.652810 oW 

SAMPLE DATE 07/13/98 

FIELD DATA 

Constituents 3098 

Water elevation 219.4 
pH 4.8 
Sp. conductance 220 
Water temperature 20.9 
Alkalinity as CaC03 3 
Turbidity 
Volumes purged 5.4 
Sampling code 
Synchrooous water level 219.3 (09117198) 

ANAL YTlCAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. 5T.!::!. 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper. total recoverable 
Cyanide 
lead, to1al fet.O'Jerable 
Mercury, total recoverable 2.1 II • 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 25,000 NI • 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod B.!t ST!:! 

Benzene 
Bis(2..ethylhexyl) phthalate 
Oichloromethane 
T etrachloroetnylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Ca.sing Casing 

236.2 ft msl 4"PVC 

10/13/98 

4Q98 

218.8 
5.0 
200 
20.7 
0 
1 
2.6 
N 
217.7 (12122198) 

DF Lab ~ Mod Filt. 

GE 2.7 JIKJC NDD 

25 GE 29,000 II 

DF Lab 4Q98 Mod Ei!.t 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

Unit 

ftmsl 
pH 
~S/cm 
·C 
mg/L 
NTU 
well vol 

ftms\ 

ST !:! DF Lab Unit 

GE "giL 

• 25 GE "giL 

ST !:! DF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-241 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB145D (cont.) e 
Radioactive Constituents 

Constituents 3098 Mod Filt. ST!! OF Lab 19M Mod Filt. ST !! OF Lab !!rr!! 
Americium-241 
Carbon-14 
Cobalt..sO 
Curiurn-242 
Curium-243/244 
Curiurn-2451246 
Gross alpha 4.BE+01 /I • GP 3.9E+01 /I • GE pCilL 
lodine-129 
Nickel-63 
Nonvolatile beta S.SE+02 /I • GP 5.2E+02 /I • GE pCuL 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.7E+03 /I • GP 
Uranium-233/234 

1.8E+03 /I • GE pCilmL 

Uranium-235 
Uranium-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-242 Third and Fourth Quarter 1998 



e 

WELL HSB146A 

SRS Coord, Lat/Longitude Screen Zone Elevation 

N70478.9 33.277026 oN 95.5-85.5 ft msl 
E58454.0 81.6497S4 oW 

SAMPLE DATE 08/03198 

FIELD DATA 

Constituents 3098 

Water elevation 176.6 
pH 7.1 
Sp, conductance 170 
Water temperature 20 
Alkalinity as CaC03 63 
Turbidity 0.9 
Volumes purged 3.1 
Sampling code 
Synchronous water level 176.67 (9117/98) 

ANALYTiCAl DATA 

Inorganic Constituents 

Constituents 3098 Mod fill:. STl:! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, totar recoverable <0.040 U/6! < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 43 NY61 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Bl.t. ST!:!. 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing 

251.6 ft msl 

10/06198 

4Q98 

176.5 
6.8 
140 
20.0 
48 
1 
3.7 

176.3 (12122198) 

DF Lab 4Q98 Mod 

GE <0.20 JU/UC 

WA <20 UNt 

DF Lab 4098 Mod 

Casing Pump 

4"PVC S 

FiJt. 

<50 

Fill 

WSRC· TR·99-()()013 
Unclassified 

Screen Zone 

U. Congaree (IlA) 

Unit 

ftmsl 
pH 
,Slcm 
'C 
mglL 
NTU 
well vol 

ftmsl 

ST l:! QE Lab Unit 

GE ,giL 

GE )Jg/L 

ST l:! QE Lab Y!m 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C·243 Third and Fourth Quarter 1998 



WSRC· TR-99-00013 
Unclassified 

WELL HSB146A (cont.) e 
Radioactive Constituents 

Constituents 3Q98 ~ Flit. §It! OF Lab 4Q98 Mod Filt. ST t! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curium-2451246 
Gross alpha 1.2E+OO 1/ TM <S.2E-01 Ull <7.3E-01 GE pCi/L 
lodine.129 
Nickel-63 
Nonvolatile beta 1.4E+OO 1/ GP <5,SE-01 Ull <1.3E+OO GE pCi/L 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radiurn-228 
Strontium-gO 
Technetium-99 
Thoriurn-22B 
Thorium·230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium <-1.2E-01 UIII <S.SE-01 GP <1.3E-01 Ull <S.SE-01 GE pCi/mL 
Uraniurn-233/234 
Uranium-235 
Uranium-238 

• Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C-244 Third and Fourth Quarter 1998 



WELL HSB146C 

SRS Coord. 

N70471.6 
ES8473.1 

SAMPLE DATE 

FiElD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LaVlongitude 

33.277041 ON 
81.649719 OW 

Water temperature 
Alkalinity as Cae03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANAL YTleAl DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <610 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

08/03198 

3098 

210.0 
8.1 
77 
19.5 
21 
0.4 
2.6 

Screen Zone Elevation 

162.3-152.3 ft rnsJ 

209.97 (9/17/98) 

U/I < 0.20 

UN6i < 50 

Top of Casing 

252.3 ft msi 

10/06/98 

~ 

209.7 
6.9 
66 
20.0 
23 
2 
3.2 

209.3 (12122/98) 

GE <0.20 JUJUC 

GE 650 /I 

Casing Pump 

4" PVC S 

<NOD 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

ftmsl 
pH 
]JS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

GE IJg/L 

• = exceeded groundwater protection or monitOring constituent standard (See Appendix A.) 

H-AreaHWMF C-24S Third and Fourth Quarter 1998 



WELL HSB146C (cont.) 

Radioactive Constituents 

Constituents 

Americium·241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium-243/244 
Curiurn-2451246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radiurn-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded hOlding time 

1.2E+OO 

9.3E+OO 

II GP <1.1E+OO 

II GP <1.1E+OO 

II GP 1.1E+01 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-246 

UII 

Ull 

II 

<S.lE-01 

<1.1E+OO 

WSRC-TR-99-00013 
Unclassified 

GE pCi/L 

GE pC,L 

GE pCi/mL 

Third and Fourth Quarter 1998 

• 



------------------_ .... _--

WELL HSB146D 

SRS Coord. lat/Longitude Screen ~one Elevation To~ of Casing 

N70469.7 33.277069 ~N 224.1-204.0 It msl 253.1 ft msl 
E58493.0 81.649663 OW 

SAMPLE DATE 08/03/98 10/06/98 

FIELD DATA 

Constituents 3098 ~ 

Water elevation 223.6 222.2 
pH 4.9 5.1 
Sp. conductance 17 24 
Water temperature 19.2 24.2 
Alkalinity as CaC03 0 4 
Turbidity 1.3 24 
Volumes purged 3.6 0.17 
Sampling code XN 
Synchronous water level 222.54 (9117/98) 220.6 (12122/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod B!b ST.!:i OF J:!t2 4098 Mod 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 

e Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 GE <0.20 JU/UC 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen <360 UN61 < 50 GE 260 II 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod B!!:. ST!:! OF Lab 4Q98 M2!! 
Benzene 
Bis(2-elhylhexyJ) phthalate 
Oichlaromethane 
T etrachloroethyJene 
Trichloroethylene 
T richlorofluaromethane 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection ar monitoring constituent standard (See Appendix A.) 

Casing Pump 

4" PVC S 

Fill. 

<NOD 

Filt. 

WSRC-TR-99-OO013 
Unclassified 

Screen Zone 

Water Table (1182) 

!:!!!!! 

ft msl 
pH 
~SJcm 
'C 
mglL 
NTU 
weU vol 

ft msl 

ST !:! OF ~ Unit 

GE ~glL 

GE ~glL 

ST !:! OF Lab Unit 

H-AreaHWMF C-247 Third and Fourth Quarter 1998 



WELL HSB146D (cont.) 

RadioactiVe Constituents 

Constituents 

Americium·241 
Carbon-14 
Cobalt·SO 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-22B 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

<7.SE-01 

1.1E+01 

UI/I < 0.4950 GP <2.7E+OQ 

UIII < 1.1200 GP <1.4E+OO 

/I GP 1.2E+01 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-248 

Uil 

Uil 

/I 

<9.7E-01 

<2.2E+OO 

WSRC-TR-99-00013 
Unclassified 

GE pCi/l 

GE pCuL 

GE pCi/mL 

Third and Fourth Quarter 1998 



WELL HSB147D 

SRS Coord. 

N73827.9 
E55804A 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

Lat/Longitude 

33.280110 oN 
81.663265 OW 

Water temperature 
Alkalinity as CaC03 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 350 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichloroftuoromethane 

Notes: 
• = exceeded holding time 

07/22198 

3Q98 

232.1 
5.7 
34 
18.9 
3 
162 
0.090 
XN 

Screen Zone Elevation 

235.2-215.2 ft msl 

231.1 (09/17/98) 

UII < 0.20 

NI 

Top of Casing 

267.3 ft msl 

10/06/98 

4Q98 

230.5 
5.1 
2. 
22.5 

14 

XN 
228.8 (12122198) 

GE <0.20 JUlUC 

GE 310 II 

Casing Pump 

4" PVC S 

<NOD 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

ftmsl 
pH 
~S/cm 
·c 
mglL 
NTU 
well vol 

ftmsl 

GE ~g/L 

GE ~g/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-249 Third and Fourth Quarter 1998 



WELL HSB147D (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Garbon-14 
Cobalt-60 
Curium-242 
Curiurn-243/244 
Curium-2451246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uraniurn-2331234 
Uranium-235 
Uranium-238 

Notes: 
• = exceeded holding time 

2.0E+OO 

1.9E+OO 

9.0E+OO 

Ii 

Ii 

Ii 

GP <1.3E+OO UII <1.1E+QO 

GP <9.9E-01 UII <2.4E+OO 

GP 1.1E+01 Ii 

WSRC-TR-99-00013 
Unclassified 

GE pCilL 

GE pCilL 

GE pCi/mL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-2S0 Third and Fourth Quarter 1998 



WELL HSB148C 

SRS Coord. LaVlongitude Screen Zone Elevation 

N70151.5 33.271228 ~N 168.9·158.9 ft rnsl 
ES5344.2 81.657336 OW 

SAMPlEOATE 07/21/98 

FIELD DATA 

Constituents 3098 

Water elevation 202.0 
pH 10.3 
Sp. conductance 100 
Water temperature 20.1 
Alkalinity as CaC03 32 
Turbidity 1 
Volumes PUrged 0.035 
Sampling code XN 
Synchronous water level 201.9 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST!! 

Antimony, total recoverable 
Arsenic. total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
NiCkel, total recoverable 
Nitrate as nitrogen 
Nitrate.nitrite as nitrogen 510 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST1:i 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichlorometnane 
Tetrachloroethylene 
T rictlloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

250.9ft msl 4"PVC 

10/06198 

4098 

201.7 
9.4 
98 
21.9 
13 
4 
0.036 
XN 
201.4 (12121/98) 

OF lab 4Q98 Mod Ei!.t 

GE <0.20 JUlUC <NOD 

GE 540 II 

OF lab 4Q98 Mod Ei!t 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

~ 

ftmsl 
pH 
I-IS/em 
·C 
mgll 
NTU 
well vol 

ftmsl 

ST !! OF Lab Unit 

GE M9/L 

GE ~g/L 

ST !! OF !:2Q !:k!J! 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-251 Third and Fourth Quarter 1998 



WELL HSB148C (cont.) 

Radioactive Constituents 

Constituents 

Americium·241 
Carbon-14 
Cobalt·BO 
Curiurn-242 
Curium-243/244 
Curium·245/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uraniurn-238 

Notes: 
• = exceeded holding time 

1.2E+OO 

3.0e+oo 

1.SE+OO 

" GP <1.2E+OO VII 

" GP 2.6E+OO " 

" GP 1.8E+OO " 

<6.4E-01 

WSRC-TR-99-00013 
Unclassified 

GE pC"L 

GE pCilL 

GE pCilmL 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-252 Third and Fourth Quarter 1998 



WEll HSB148D 

SRS Coord. Lat/Longitude Screen Zone Elevation 

N70160.9 33.271268 oN 218.1-198.1 ftmsl 
ES53SS.7 81.657324 OW 

SAMPLE DATE 07/21/98 

FIELD DATA 

Constituents 3098 

Water elevation 214.2 
pH 8.1 
Sp. conductance 140 
Water temperature 19.3 
Alkalinity as CaCOs 67 
Turbidity ,. 
Volumes purged 0,095 
Sampling code XN 
Synchronous water level 213.3 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ M2l! Filt. 5T.!::! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 70 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 M2l! Fill. ST!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichlorcmethane 
Tetrachloroethylene 
Trichk>roe1h'j1ene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

Tal:! of Casing Casing 

251.1 ftmsl 4"PVC 

10/06/98 

4Q98 

213.0 
7.4 
100 
19.6 
48 
20 
0.10 
XN 
212.5 (12/21/98) 

OF Lab 4098 Mod Filt. 

GE <0.20 JUIUC <NO~ 

GE <40 UNI <50 

QE ~ 4Q98 Mod Filt. 

Pump 

S 

WSRC-TR-99-Q0013 
Unclassified 

Screen Zone 

Water Table (1182) 

!L!!!! 
ftmsl 
pH 
~S/cm 
'C 
mglL 
NTU 
well vol 

ftmsl 

g !! QE ~ Unit 

GE "gIL 

GE jJg/L 

ST !:! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-253 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB148D (cont_) e 
Radioactive Constituents 

Constituents ~ Mod Filt. STt! OF Lab ~ Mod Filt. ST t! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt .. E)Q 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.SE+01 /I • GP 8.9E+OO /I GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta 1.7E+01 /I GP 8.SE+OO /I GE pCilL 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 9.4E+OO /I GP 1.2E+01 /I GE pCi/mL 
Uranium-233/234 
Uranium-235 
Uranium-238 

\ 

Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-254 Third and Fourth Quarter 1998 



WELL HSB149D 

SRS Coord. 

N71338.8 
E57286,3 

SAMPLE DATE 

FIELD DATA 

Constituents 

Water elevation 
pH 
Sp. conductance 

LaVLongitude 

33.277023 oN 
81.654529 OW 

Water temperature 
Alkalini1y as CaCOS 
Turbidity 
Volumes purged 
Sampling code 
Synchronous water level 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium. total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
CObalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable <0.:20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 220 
Selenium. total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 

Benzene 
Bis(Z-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

07/21/98 

3098 

223.1 
5.0 
18 
20.7 
o 
3 
6.4 

Screen Zone Elevation 

227.0·207.0 ft msl 

222.2 (09/17/98) 

UII < 0.20 

NI 

Top of Casing 

240 fl msl 

10/05/98 

222.0 
4.3 
17 
23.0 
o 
3 
4.1 

220.7 (12122198) 

GE <0.20 UII 

GE 280 II 

4" PVC S 

<0.20 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

ftmsl 
pH 
~SJcm 
·C 
mglL 
NTU 
well vol 

ftmsl 

GE 1J9/L 

GE 1J9/L 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-255 Third and Fourth Quarter 1998 



WSRC-TR-99-DOO13 
Unclassified 

WELL HSB149D (cont.) e 
Radioactive Constituents 

Constituents 3Q98 Mod Filt. ST.!:!. OF lab 4Q98 Mod Flit ST !::! OF lab Unit 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243/244 
Curium-24S/246 
Gross alpha 7.1E-01 II GP <S.9E-01 UII <3.1E-01 GE pCi/L 
lodine-129 
Nickel-53 
Nonvolatile beta <6.6E-01 UIII < 1.1500 GP <7.7E-01 UII <1.1E+OO GE pCi/L 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-ge 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.9E+01 II GP 2.4E+01 II • GE pCi/mL 
Uranium-233/234 
Uranium-235 
Uraniurn-238 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-256 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified .1 WELL HSB150D 

SRS Coord. LaUlongitude Screen Zone Elevation TOI2 of Casing Casing Puml2 Screen Zone 

N71692.6 33.280100 ON 226.9-206.9 ft msl 239 ft msl 4" PVC S Water Table (IIB2) 
E58692.8 81.651512 oW 

SAMPLE DATE 08/03/98 10/12198 

FIELD DATA 

Constituents ~ 4098 Unit 

Water elevation 224.8 225.4 It msl 
pH 5.1 4.7 pH 
Sp. conductance 49 38 jJSlcm 
Water temperature 21.1 22.3 ·C 
Alkalinity as CaC03 0 0 mglL 
Turbidity 8.2 63 NTU 
Volumes purged 0.086 0.082 well vol 
Sampling code XN XN 
Synchronous water level 225.9 (9/17/98) 224.6 (12122198) ft msl 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod B!!. STtl OF Lab 4098 Mod Filt. ST !! OF Lab Unit 

Antimony, total recoverable <0.20 UII < 0.20 GE "giL 
Arsenic, total recoverable <3.0 UII < 3.0 GE "giL 
Barium, total recoverable 7.5 11 GE "giL 
Cadmium, total recoverable <1.0 UII < 1.0 GE "giL 
Chromium, total recoverable 6.9 11 GE jJg/l 
Cobalt, total recoverable 0.30 11 GE "giL '. Copper, total recoverable 13 11 GE "giL 
Cyanide <10 UII < 10 GE "giL 
Lead, total recoverable 1.7 J/EJ NO~ GE "giL 
Mercury, total recoverable 0.060 J/EJ NOD GE <0.20 UII <0.20 GE "giL 
Nickel, total recoverable 5.0 II GE jJg/L 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2,500 NI GE 1,900 II GE 1J9/l 
Selenium, tolal recoverable <5.0 UII < 5.0 GE IJg/l 
Silver. total recoverable <1.0 UII < 1.0 GE jJg/L 
Tin. lotal recoverable <2.0 UII < 2.0 GE "giL 
Vanadium, total recoverable <2.0 UII < 2.0 GE 1J9/l 
Zinc, total recoverable <5.0 UII < 5.0 GE "giL 

Organic Constituents 

Constituents 3098 Mod Filt. STtl OF Lab 4098 Mod Filt. ST !! OF Lab Unit 

Benzene <1.0 UII < 1.0 GE "giL 
BiS{2-ethylhexyl) phthalate <9.9 UII < 9.9 GE "giL 
Dichloromethane <1.0 UII < 1.0 GE "giL 
Tetrachloroethylene <1.0 Ull < 1.0 GE "giL 
Trichloroethylene <1.0 UII < 1.0 GE jJ9/l 
Trichlorofluoromethane <1.0 Ull -< 1.0 GE 1J9/L 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-2S7 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB150D (cont.) • Radioactive Constituents 

Constituents ~ Mod Fitt. ST!:! OF Lab 4Q98 Mod Filt. ST !i OF Lab Unit 

Americium·241 <·B,SE-03 UIII < 0.0977 GP pCill 
Beta dose 0,30 pCill 
Carbon-14 <1.2E-Q1 UlII < 8.9700 GP pC'L 
Cobalt-SO <4.7E-01 UlIl < 4.0700 GP pCilL 
Curium·242 <a,QE+DO UIII < 0.1060 GP pCill 
Curium-243/244 <-S.9E-03 UIII < 0.1620 GP pC'L 
Curiurn-245/246 <O.DE+DO UIII < 0.0976 GP pCilL 
Gross alpha <S.2E-01 UIII < 0.7920 GP <9.BE-C1 UII <1.0E+OO GE pC'L 
todine·129 <1.1E+OO UN! < 0.7300 GP pCilL 
Nickel-63 <4.7E-01 UI < 4.0700 pC'L 
Nonvolatile beta 2.SE+OO II GP <2.4E+OO UII <1.SE+OO GE pCill 
Plutonium-238 <-1.7E-02 UIII < 0.2230 GP pC'L 
Plulonium·239/240 <2.7E-02 Uitl < 0.1690 GP pCilL 
Radium-226 <4.7E-01 UIII < 0.6340 GP pCilL 
Radium-228 1.SE+OO II GP pCilL 
Strontium-90 <6.SE-02 UIJ/CI GP pC'L 
Technebum-99 <S.8E+00 UIII < 6.6000 GP pCilL 
Thorium-228 <1.1E-02 UIII < 0.2810 GP pCilL 
Thorium-230 <1.9E-01 UIII < 0.2090 GP pC'L 
Thorium-232 <-1.9E-02 UIII < 0.2470 GP pC ilL 
Sum of alphas 
Sum of betas 1.5E+00 pCilL 
Total radium 1.5E+00 pCilL 
Tntium 5.8E+01 II • GP 6.4E+01 1/ • GE pCilmL 
Uranium-233/234 <3.4E-02 UIII < 0.1360 GP pCilL 
Uranium-235 <O.OE+OO UIII < 0.0546 GP pCilL 
Uramum-238 <2.7E-02 UIII < 0.1160 GP pCilL 

• 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-258 Third and Fourth Quarter 1998 



• 

• 

• 

WELL HSB151C 

SRS Coord. Latllongitude Screen Zone Elevation 

N72997.9 33.275355 QN 180.6-170.6 ft msl 
ES4014.9 81.666365 ow 

SAMPLE DATE 07/21/98 

FIELD DATA 

Constituents 3098 

Water elevation 207.4 
pH 4.5 
Sp. conductance 97 
Water temperature 20.5 
Alkalinity as CaC03 0 
Turbidity 1 
Volumes purged 4.6 
Sampling code 
Synchronous water level 207.3 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. ST!:! 

Antimony, lotal recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable 
Chromium. total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, totallecoverable 
MereuI)'. tolal recoverable ..:0.20 UII ...: 0.20 
Nickel. total recoverable 
NItrate as nitrogen 
Nitrate-nitrile as nitrogen 8.100 NI 
Selenium, lotal recoverable 
Silver. tolal recoverable 
Tin. tolal recoverable 
Vanadium, total recoverable 
Zinc, lolal recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST!! 

Benzene 
Bis(2-elhylhexyl) phlhalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
TriChlorofluoromethane 

Notes: 
• = exceeded holding time 

Toe of Casing Casing 

213.6 n msl 4" PVC 

10/08/98 

4Q98 

207,4 
4.6 
78 
18.9 
0 
2 
4.4 

206.3 (12122198) 

OF Lab 4098 Mod B!t 

GE 0.096 JIll NDO 

5 GE 8,700 II 

OF Lab 4098 Mod Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (IIB1) 

Unit 

n msl 
pH 
IJSlcm 
·C 
mgfl 
NTU 
well vol 

nmsl 

ST !:! OF Lab Unit 

GE ~g/L 

5 GE "giL 

5T !:! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-259 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB151C (cont.) • Radioactive Constituents 

Constituents 3098 Mod Filt. §It! DF Lab 4098 Mod Filt. ST t! DF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curiurn-243/244 
Curium-24S/246 
Gross alpha 1.9E+OO II GP 9.6E-01 J/LII NDD GE pCi/l 

lodine-129 
Nickel-63 
Nonvolatile beta g,1E+OO II GP 6.BE+OO J/LII NDD GE pCill 
Plutonium-238 
Plutonium-239/240 
Radiurn-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thoriurn-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 9.aE+02 /I • GP 1.1 E+03 /I • GE pCilmL 

Uraniurn-233/234 
Uraniurn-235 
Uranium-238 

• 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 

H-AreaHWMF C-260 Third and Fourth Quarter 1998 



• 

• 

• 

WELL HSB151D 

SRS Coord. laUlongitude Screen Zone Elevation 

N72997.8 33.275373 ~N 207.6-197.6 n msl 
E54026.4 81.666334 ~ 

SAMPLE DATE 07/21/98 

FiElD DATA 

Constituents 3098 

Water elevation 206.6 
pH 4.3 
Sp. conductance 41 
Water temperature 21.0 
Alkalinity as CaCOS 0 
Turbidity 5 
Volumes purged 6.9 
Sampling code 
Synchronous water level 206.6 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. 5T.!:! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, lotal recoverable 
Cadmium, total recoverable 
Chromium. total recoverable 
Cobalt, total recoverable 
Copper. total recoverable 
Cyanide 
Lead. total recoverable 
Mercury, total recoverable <0.20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,700 NI 
Selenium, total recoverable 
Silver, total recoverable 
Tin, total recoverable 
Vanadium, total recoverable 
Zinc. total recoverable 

Organic Constituents 

Constituents 3Q96 Mod Fill. ST!! 

Benzene 
Bis(2-elhylhexyl) phthalate 
Olchloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichloronuoromethane 

Notes: 
• = exceeded holding time 

Tog; of Casing Casing 

213.6 ft msl 4"PVC 

10/08/98 

4098 

206.0 
4.7 
24 
21.5 
0 
4 
7.1 

205.4 (12122196) 

OF Lab 4098 Mod Filt. 

GE <0.20 UII <0.20 

GE 1,600 II 

OF Lab 4Q96 Mod .E!!L 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (IIB2) 

Unit 

It msl 
pH 
!-IS/em 
·C 
mglL 
NTU 
well vol 

ftmsl 

ST t! OF Lab Unit 

GE ~glL 

GE 1J9/L 

ST t! OF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-261 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB151D (cont.) • Radloacflve Constituents 

Constituents 3Q98 Mod Filt. STt! DF lab 4098 Mod Filt. §I t! DF lab !JL!!! 

Americium-241 
Carbon·14 
Cobalt-60 
Curium·242 
Curium-2431244 
Curium-24S/246 
Gross alpha 1.0E+OO /I GP <1.SE-01 JU/VI <NOD GE pCill 
lodine-129 
Nickel-63 
Nonvolatile beta 1.8E+OO /I GP <1.0E+OO JUJUI <NOD GE pCi/L 
Plutonium-238 
Plutonium·239/240 
Radium-226 
Radium-228 
Strontium-SO 
Technetium-99 
Thoriurn-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tntium 4.4E+01 /I • GP 4.3E+01 /I • GE pCilmL 
Uranium-233/234 
Uranium-235 
Uranium-238 

• 

• Notes: 
• = exceeded holding lime 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-262 Third and Fourth Quarter 1998 



• 

• 

• 

WELL HSB152C 

SRS Coord LatJLongitude Screen Zone Elevation 

N72012.Q 33.273716 oN 183.1-173.1 ftmsl 
E54346.7 81.663576 oW 

SAMPLE DATE 07/21/98 

FIELD DATA 

Constituents 3098 

Water elevation 199.0 
pH 4.3 
Sp. conductance 140 
Water temperature 18.7 
Alkalinity as CaG03 a 
Turbidity 3 
Volumes purged 5." 
Sampling code 
Synchronous water level 199.0 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ Mod Filt. ST !! 

Antimony, total recoverable 
Arsenic. tolal recoverable 
Barium, total recoverable 
Cadmium, total recoverable 
Chromium, total recoverable 
Cobalt, total recoverable 
Copper, tolal recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.10 J/EJ NOD 
NiCkel. total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 12.000 NI • 
Selenium. total recoverable 
Silver. total recoverable 
Tin, lotal recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents ~ Mod Filt. ST !! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes· 
• = exceeded holding time 

Toe of Casing Casing 

214.1 n mst 4" PVC 

10/06198 

4Q98 

198.9 
4.5 
100 
18.6 
a 
2 
SA 

198.5 (12122/98) 

OF Lab 4Q98 M22 Fill. 

GE 0.22 " 
5 GE 12,000 " 

OF Lab 4098 M22 Filt. 

Pump 

S 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Barnwell (liB,) 

!!!ill 

ft msl 
pH 
!-IS/em 
·C 
mg/L 
NTU 
well vol 

ft msl 

ST !i OF Lab Unit 

GE "gil 

• 5 GE "gil 

ST !i OF lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-263 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB152C (cont.) • Radioactive Constituents 

ConstItuents 3098 MOO Filt. STt:! OF Lab 4Q98 Mod Filt. ST !! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-50 
Curiurn-242 
Curium-243/244 
Curiuffi-245/246 
Gross alpha 1.6E+OO II GP <1.BE+OO UII <6.2E-Ol GE pCifL 

lodine-129 
Nickel-63 
Nonvolatile beta 2.6E+01 II GP 1.7e+01 II GE pCi/L 

Plutonium-238 
Plutonium·239/24Q 
Radium-226 
Radiurn-228 
Strontium-gO 
Technetium-99 
Thoriurn-228 
Thoriurn-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.1E+03 II • GP '.3E+03 II • GE pCi/mL 

Uranium-233/Z34 
Uraniurn-235 
Uraniurn-238 

• 

• Notes: 
• = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-Area HWMF. ' C-264 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

• WELL HSB152D 

SRS Coord. LaUlongitude Screen Zone Elevation Toe of Casing Casing Pump Screen Zone 

Nn011.? 33.273740 oN 207.0·197,0 tt msl 214.1 ft msl 4"PVC S Water Table (1182) 
ES4362.1 81.663535 OW 

SAMPLE DATE 07(22198 10/06/98 

FIELD DATA 

Constituents 3098 4Q98 Unit 

Water elevation ft msl 
pH 4.6 5.0 pH 
Sp. conductance 54 36 IJS/cm 
Water temperature 29.7 22.3 ·C 
Alkalinity as CaC03 2 0 mg/l 
Turbidity 13 110 NTU 
Volumes purged well vol 
Sampling code NSX NSX 
Synchronous water level (09/18/98) (12122198) ft msl 

ANALYTICAL OATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. STIi OF Lab 4098 Mod Filt. ST Ii OF Lab Unit 

Antimony. lOtal recoverable 
Arsenic, tolal recoverable 
Barium. lotal recoverable 
Cadmium. total recoverable 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, lotal recoverable 

• Cyanide 
Lead, lotal recoverable 
Mercury, total recoverable <0.20 UI/ < 0.20 GE <0.20 UI/ <0.20 GE "giL 
Nickel, tolal recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2,100 N! GE 700 /I GE "giL 
Selenium. total recoverable 
Silver. lotal recoverable 
Tin. total recoverable 
Vanadium, total recoverable 
Zinc. total recoverable 

Organic Constituents 

Constituents 3Q96 Mod Fill. ST !! OF Lab 4Q96 Mod Filt. Sf Ii OF Lab Unit 

Benzene 
Bis(2-elhylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-265 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSB152D (cont.) • Radioactive Constituents 

Constituents ~ Mod Filt. ST!! OF Lab 4Q98 Mod Filt. ST !! OF Lab Unit 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243/244 
Curium-24S/246 
Gross alpha 2.6E+OO II GP 3.1E+01 II • GE pCi/L 
IOOioe-129 
Nickel-53 
Nonvolatile bela 4.2E+OO II GP <1.6E+Ol UII <9.3E+OO GE pCi/l 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1.6E+02 /I • GP 1.8E+02 /I • GE pCilmL 

Uranium-233/234 
Uranium-235 
Uranium-238 

• 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-266 Third and Fourtl!. Quarter 1998 



• 

• 

• 

WELL HSL 10 
SRS Coord LaUlongitude Screen Zone Elevation 

N72179.6 33.281556 oN 239.8·219.8 ft msl 
E58925.0 81.651846 oW 

SAMPLE OATE 07/21198 

FIELD DATA 

Constituents 3098 

Water elevation 233.0 
pH 40 
Sp. conductance 52 
Water temperature 21.5 
Alkalinity as CaC03 0 
Turbidity 1 
Volumes purged 13 
Sampling code 
Synchronous water level 238.3 (09/17/9B) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Filt. ST!:! 

Antimony, tolal recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable <1.0 UII < 1.0 
Chromium, tolal recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 0.48 JtE/ NOD 
Mercury, total recoverable <0.20 uti < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2,900 Nt 
Selenium, lotal recoverable 
Silver, total recoverable 
Tin. total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Fill. ST !! 

Benzene 
Bis(2·ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• = exceeded holding time 

To!:! of Casing Casing 

264 ft mst 2"PVC 

10/19/98 

4098 

237.3 
3.8 
50 
21.5 
0 
1 
3.1 

235.4 (12/21198) 

OF Lab 4Q98 Mod Filt. 

GE 

GE 
GE <0.20 UII <0.20 

2 GE 3,500 II 

OF Lab 4098 Mod Fill. 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

It msl 
pH 
~Slcm 
·C 
mglL 
NTU 
well vol 

n msl 

ST !! OF Lab Unit 

~glL 

~glL 
GE ~glL 

3 GE ~glL 

ST !! DF Lab Unit 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H-AreaHWMF C-267 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

WELL HSL 1 D (cent.) • Radioactive Constituents 

Constituents 3098 Mod B!!. ST!:i OF Lab 4098 Mod Fill. ST !i OF Lab Unit 

Americium·241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium.243/244 
Curium-245/246 
Gross alpha S.6E+OO II GP 4.8E+OO II GE pCi/l 

lodine-129 
Nickel-63 
Nonvolatile beta 1.6E+Q1 II GP 1.8E+01 II GE pCi/L 

Plutonium-238 
Plutonium-239f240 
Radiurn-226 
Radiurn-228 
Strontium-gO 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 7.7E+01 /I • GP 1.2E+02 II • GE pCi/mL 

Uranium-233/234 
Uranium-235 
Uranium-238 

• 

• Notes: 
• = exceeded holding lime 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 

H·AreaHWMF C-268 Third and Fourth Quarter 1998 



• 

• 

• 

WELL HSL 20 
SRS Coord. latllongitude Screen Zone Elevation TOI2 of Casing 

N72190.8 33.282394 oN 245.3-225.2 ft msl 265.5 ft msl 
E59423.5 81.650556 "W 

SAMPLE DATE 07/24/98 10/19198 

FiElD DATA 

Constituents 3098 ~ 

Water elevation 244.2 242.6 
pH 4.8 4.4 
Sp. conductance 59 38 
Water temperature 21.6 20.0 
Alkalinity as CaC03 3 0 
Turbidity 2 1 
Volumes purged 10 3.9 
Sampling code 
Synchronous water level 243.6 (09/18198) 240.6 (12122198) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents ~ M2!! EllL ST.t! DF Lab 4098 Mod 

Antimony, total recoverable 
Arsenic, lotal recoverable 
Barium, total recoverable 
Cadmium, total recoverable <1.0 UII < 1.0 GE 
Chromium. lotal recoverable 
Coball, lotal recoverable 
Copper, lotal recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable 0.046 J/EJ NDD GE <0.20 UII 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate·nitrite as nitrogen 980 NI GE 890 II 
Selenium, total recoverable 
Silver, total recoverable 
Tin. total recoverable 
Vanadium. total recoverable 
Zinc. total recoverable 

Organic Constituents 

Constituents ~ M2!! B!L §Iti DF Lab 4Q98 Mod 

Benz.ene 
Bis(2·elhylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes: 
• == exceeded holding time . 
• == exceeded groundwater protection 01 monitoring constituent standard (See Appendi:)(. A.} 

Casing Pump 

2" PVC V 

Filt. 

<0.20 

Filt. 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Y!!!! 

nmsl 
pH 
\.IS/em 
'C 
mglL 
NTU 
well vol 

ft msl 

ST !! DF ~ Unit 

"giL 

GE "giL 

GE "giL 

.§I !! 'Qf Lab !!!!!! 
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WSRC· TR·99·00013 
Unclassified 

WELL HSL 20 (cont.) • Radioactive Constituents 

Constituents 3098 f&! B!L ST!j OF ill 4Q98 Mod fl!h ST ti· OF lab ~ 

Americium-241 
Carbon-14 
Cobalt·GO 
Curium-242 
Curium-2431244 
Curium-2451246 
Gross alpha <S.6E-01 VII! <: 0.6100 GP <1.0E+OO UII <:6.4E-01 GE pCi/L 
lodine-129 
Nickel-63 
Nonvolatile beta <9.OE-Ot VIII <: 1.1900 GP <1.8E+OO UII <1,2E+OO GE pCi/L 
Plutonium·238 
Plutonium-239/240 
Radium-226 
Radium-228 
$trontium.90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 2.SE'+"01 II • GP 2.7E+01 II • GE pCilml 
Uranium-233J234 
Uranium-235 
Uranium-238 

• 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC· TR·99·00013 
Unclassified 

• WEllHSl 30 

SRS Coord. latlLongitude Screen Zone Elevation TOI2 of Casing Casing Pump Screen Zone 

N72251.5 33.283094 oN 253.8-233.7 ft msl 267.6 ft msl 2"PVC V Water Table (1182) 

E59770.6 81.649759 'W 

SAMPLE DATE 07128198 10119/98 

FIELD DATA 

Constituents ~ ~ !:!D!! 

Water elevation 251.4 249.8 ftmsl 

pH 4.6 4.2 pH 

$p. conductance 36 26 IJS/cm 

Water temperature 21.1 23.0 ·c 
Alkalinity as CaC03 0 0 mg/l 

Turbidity 8.2 3 NTU 
Volumes purged 14.4 4.9 well vol 

Sampling code 
Synchronous water le'lel 251,04 (9f18f98) 247.6 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Const/tue"ts 

Constituents ~ ~ El!h STt! Q[ ill. ~ ~ Ei!t g t! Q[ ~ !l!!!! 

Antimony. total recoverable 
Arsenic, total recoverable <3.0 UII < 3.0 GE "gil 

Barium, total recoverable 
Cadmium, lotal recoverable <1.0 UII < 1.0 GE "giL 
Chromium, total recoverable <3.0 Uf/ < 3.0 GE "giL 
CObalt. total recoverable 
Copper. total recoverable 

• Cyanide 
Lead, total recoverable 0.92 J/EVI NOD GE "gil 

MereuI)'. total recoverable <0.20 UII < 0.20 GE <0.20 uri <0.20 GE "gil 

Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,500 NI GE 1,700 II GE \JgfL 

Selenium, total recoverable 
Silver, total recoverable <1.0 Uti <: 1.0 GE \-Ig/L 

Tin, total recoverable 
Vanadium, total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constlluents ~ ~ E!!t §Ilj Q[ b!Q ~ Mod Ei!1. g t! QE ~ ~ 

Benzene <1.0 UJ/011 <: 1.0 GE ~glL 

8is(2-ethylhexyl) phthalate 
Dichloromethane 
Tetrachloroethylene <1.0 UJ/0/1 <: 1.0 GE \-Igfl 

TriChloroethylene <1,0 UJ/O/1 <: 1.0 GE "giL 
T rich!arofluO(omelhane 

• Notes: 
• = exceeded holding time • = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELLHSL 3D (cont.) • Radioactive Constituents 

Constituents. ~ M2H B!h §It! Q.E ~ ~ MQ1 E!!k §I t! 'Q.E ~ !dn!! 

Ameticium·241 
Carbon-14 
Cobalt-60 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.BE+OO 1/ GP <1.1E+OD UI/ <7.6E-01 GE peril 
lodine-129 
Nickel-53 
Nonvolatile beta 2.1E+OO 1/ GP <1.1 E+OO U/I <1.2E+OQ GE pei/l 
Plulonium·238 
Plulonium-239!240 
Radium-226 
Radium-228 
Strontium-gO 
Technetium-99 
Thorium-228 
Thorium·230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 9.9E+01 1/ • GP 1.2E+02 1/ • GE pCVmL 
Uranium-2331234 
Uranium-235 
Uranium-2'3S 

• 

• Notes: 
• = exceeded holding time 
• = exceeded groundWater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unolassified 

• WELLHSL 40 
SRS Coord. latiLongitude Screen Zone Elevation Top of Casing Casing Pump Screen Zone 

N72453.7 33.284196 oN 265.1-245.0 ft mst 273.2 n mst Z' PVC V ~aler Table (1182) 
E60171.9 81.649095 "'W 

SAMPLE DATE 07/22198 10/14/98 

FIELD DATA 

Constituent§: ~ 4Q98 Unit 

Water elevation 263.6 262.0 n mst 
pH 5.4 5.3 pH 
Sp COnductance 66 70 IJS/cm 
Water temperature 22.0 22.9 'C 
Alkalinity as CaC03 16 1 mglL 
Turbidity 1 1 NTU 
Volumes purged 12 3.2 weJlvol 
Sampling code 
Syochronous water lellel 263.4 (09/18/98) 258.5 (12122198) ftmsl 

ANALYTICAL DATA 

Inorganic Constituents 

Conslltuen~ 3096 ~ Filt. ST !i !lE Lab ~ ~ B!1:. ST !i OF ~ Unit 

AntimonV, total recoverable 
Arsenic. total recoverable <3.0 UII < 3.0 GE "giL 
Barium, total recoverable 
Cadmium, total reoo.llerable <1,0 UII < 1.0 GE "giL 
CI1romium, total recoverable <3.0 UII < 3.0 GE "giL 
Cobalt, total recoverable 
Copper, total recoverable 

• Cyanide 
lead, total recoverable 0.72 JIEi NOD GE "gil 
Mercury, total recoverable 0.083 JIEi NOD GE 0.080 J/IKlC NO~ GE "giL 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nItrite as nitrogen 710 NI GE 430 /I GE "giL 
Selenium, total recoverable 
Silver, total recoverable <1.0 U/I < 1.0 GE ~g/l 
Tin. total recoverable 
Vanad1um, total recoverable 
Zinc, total recoverable 

Organic Constl1uents 

Constituents 3Q98 Mod Filt. ST!::!. !lE Lab ~ Mod .B!t 5T !i OF Lab Unit 

Benzene <1.0 UJ/O/l < 1.0 GE "giL 
BiS(2-ethylhexyl) phthalate 
Dichloromethane 
TetraChloroethylene <1.0 UJ/O/1 < 1.0 GE "giL 
Trichloroethylene <1.0 UJ/O/1 < 1.0 GE "giL 
T richlorofluoromethane 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC- TR-99-00013 
Unclassified 

WELL HSL 40 (cont.I 

Radioactive Constituents • 
Constituents 3Q98 Moo Filt. §It! DF Lab 4Q98 Moo Ei!L §1 !:! Q.E Lab Unit 

Americiurn-241 
Carbon-14 
Cobalt-SO 
Curium..242 
Curium-243/244 
Curium-2451246 
Gross alpha 1.3E+OO 1/ GP <1.5E+OO Ull <6.1E-01 GE pCi/l 
lodine--129 
Nickel-53 
Nonvolatile beta 6.9E+01 1/ • GP 6.4E+01 1/ • GE pCuL 
Plutonium·238 
Plutonium-239/240 
Radiurn-226 
Radium-22B 
Strontium-gO 
Technetiurn-99 
Thorium-228 
Thoriurn-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 3.3E+01 1/ • GP 3.SE+01 1/ • GE pCilml 
Uranium-233/234 
Uraniurn-235 
Uranium-238 

• 

• Notes: 
• = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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• 

• 

• 

WELL HSL 50 
SRS Coord. LaVLongilude Screen Zone Elevation 

N72562.2 33,284709 oN 267.7-247.8 n msl 
E60339.4 81 ,648865 OW 

SAMPLE DATE 07f22198 

FIELD DATA 

Constituents 3098 

Water elellation 267.9 
pH 5.0 
Sp. conductance 48 
Water temperature 29.8 
Alkalinity as CaC03 5 
Turbidity 3 
Volumes purged 7.9 
Sampling code 
Synchronous water level 266.7 (09118/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3a98 Mod Filt. §It:! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium. total recoverable <1.0 UII < 1.0 
Chromium, total recoverable 
Cobalt, tolal recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0.20 Uil < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 1,400 J/1VI1 NO~ 

Selenium, total recoverable 
Silver, total recoverable 
Tin. tolal recoverable 
Vanadium. total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3Q98 Mod ill STl::! 

Benzene 
Bis(2-ethyihexyl) phthalate 
Dlchloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromelhane 

Notes: 
• = exceeded holding time 

Top of Casing Casing 

276.6 ft msl 2"PVC 

10/14/98 

~ 

265.8 
4.8 
50 
27.2 
a 
2 
6.4 

257.3 (12122198) 

OF lab 4Q98 Mod B!L 

GE 

GE <0.20 UII <0.20 

GE 2,200 II 

DF lab 4Q98 Mod fl!t 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsl 
pH 
IJS/cm 
·C 
mg/L 
NTU 
well vol 

ftmsl 

ST !! OF lab Unit 

"gil 

GE "gil 

GE "gil 

ST !! OF lab UnIt 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSL 50 (cont.) • Radioactive Constituents 

Constituents ~ Mod Fill. STt!. DF ~ 4Q98 ~ E!!L ST !:! 'DF 'aO Unit 

Americium-241 
Carbon-14 
Cobalt-50 
Curium-242 
Curium-243/244 
Curium-245/246 
Gross alpha 1.6E+OO /I GP <6,3E-D1 UI/ <6.7E-01 GE pCill 
IOOine-129 
Nickel-53 
Nonvolatile beta 1.3E+Ol /I GP 2.1E+01 /I GE pC,L 
Plutonium-238 
Plutoniurn-239/24Q 
Radium-226 
Radiurn-228 
Strontium-SO 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 1 5E+Ol /I GP 3.6E+01 /I • GE pCilmL 
Uranium-233/234 
Uranium-235 
Uranium-238 

• 

Notes: • • = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A) 
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• 

• 

• 

WELL HSL 60 
SRS Coord. laUlongitude Screen Zone Elevation 

N72659.7 33.285238 oN 264.0-243.9 It msl 
ES0531.1 81.648549 OW 

SAMPLE DATE 07/23/98 

FJELD DATA 

Constituents 3098 

Water elevation 262.8 
pH 4.4 
Sp. conductance 58 
Water temperature 20.5 
Alkalinity as CaC03 0 
Turbidity 2 
Volumes purged 13 
Sampling code 
Synchronous water level 262.S (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. §.Itt 
Antimony, lotal recoverable 
Arsenic, tolal recoverable 
Barium, total recoverable 
Cadmium, total recoverable <1.0 UII < 1.0 
Chromium. total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
lead, total recoverable 
Mercury, total recoverable <0,20 UII < 0.20 
Nickel, total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 510 J/1VI1 NDD 
Selenium, lotal recoverable 
Silver. total recoverable 
Tin. total recoverable 
Vanadium, total recoverable 
Zinc, tolal recoverable 

Organic Constituents 

Constituents 3098 Mod Fill. ST.!:! 

Benzene 
Bis(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
T richlorofluoromethane 

Notes: 
• = exceeded holding time 

Top of Casing Casing 

280 ft msl 2"PVC 

10/14/98 

4098 

260.6 
4.2 
60 
22.0 
0 
5 
6.2 

256.9 (12122198) 

DF Lab ~ Mod Filt. 

GE 

GE <0.20 UII <0.20 

GE 730 /I 

QE Lab 4Q98 Mod FijI. 

Pump 

V 

WSRC· TR·99·00013 
Unclassified 

Screen Zone 

Water Table (1182) 

Unit 

ftmsl 
pH 
~S/cm 
·C 
mgIL 
NTU 
well vol 

ftmsl, 

ST !! DF Lab 1!!!l! 

"giL 

GE "giL 

GE "giL 

ST !! DF Lab !:l!!!! 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSL 60 (cont.) • Radioactive Constituents 

Constituents 3098 Mod Filt. STt! OF laO 4Q98 Mod FiJt. ST t! OF lab Unit 

Americium·241 
Carbon-14 
Cobalt·60 
Curiurn-242 
Curium-243/244 
Curium.245/246 
Gross alpha 3.3E+QO J/CI NDD GP 2.3E ... OO 1/ GE pCi/L 
lodine·129 
Nickel-53 
Nonvolatile beta 3.9E+01 1/ GP 4.3E"'01 1/ GE pCi/L 
Plutonium-238 
Plutonium-239/24Q 
Radium-226 
Radium-22B 
Strontium-gO 
Technetium-99 
Thoriurn-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 4.1E+01 1/ • GP 4.6E"'Ol 1/ • GE pCi/mL 
Uranium-233/234 
Uranium-235 
Uranium-238 

• 

Notes: • • = exceeded hOlding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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• 

• 

• 

WELL HSL 70 
SRS Coord. Latllongitude Screen Zone Elevation 

N72674.4 33.285583 oN 262.4-242.3 n msl 
E60723.0 81.648073 oW 

SAMPLE DATE 07/23/98 

FIELD DATA 

Constituents ~ 

Water elevation 262.3 
pH 4.6 
Sp. conductance 48 
Water temperature 19.8 
Alkalinity as Cae03 0 
Turbidity 1 
Volumes purged 8.5 
Sampling code 
Synchronous water level 261.9 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constituents 

Constituents 3098 Mod Fill. ST!:! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable <1.0 UII < 1.0 
Chromium, IOtal recoverable 
Cobalt. tolal recoverable 
Copper. total recoverable 
Cyanide 
lead. total recoverable 
Mercury. total recoverable 0.045 J/Ei NOO 
Nickel. total recoverable 
Nitrate as nitrogen 
Nitrate-nitrite as nitrogen 2.100 J/IVI1 NOO 
Selenium. total recoverable 
Silver. total recoverable 
Tin. total recoverable 
Vanadium. lotal recoverable 
Zinc. tolal recoverable 

Organic Constituents 

Constituents 3098 Mod El!h ST!! 

Benzene 
Bls(2-ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Tnchlorofluoromethane 

Notes: 
• = exceeded holding time 

Top of Casing Casing 

283.8 n msl 2"PVC 

10/14198 

4Q98 

260.5 
43 
38 
22.2 
0 
1 
3.0 

257.5 (12122/98) 

OF lab ~ Mod Filt. 

GE 

GE <0.20 UII <0.20 

GE 2.400 II 

OF lob 4098 Mod Fin. 

Pump 

V 

WSRC· TR·99-QOO13 
Unclassified 

Screen Zone 

Water, Table (IIB2) 

Unit 

ft msl 
pH 
IJS/cm 
·C 
mgll 
NTU 
well vol 

ftmsl 

ST !! OF lab Unit 

"gil 

GE "gil 

GE "gil 

§! !:! DC lab Unil 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WSRC-TR-99-00013 
Unclassified 

WELL HSL 7D (cont.) • Radioactive Constituents 

Constituents 3098 Mod El!h ST!:! OF L.b 4Q98 Mod Filt. ST !! OF L.b Unit 

Americium-241 
Carbon-14 
Cobalt-SO 
Curium-242 
Curium·243/244 
Curium-245/246 
Gross alpha 1.4E+OO JIG! NOD GP 1.6E+OO 1/ GE pCi/L 
lodine-129 
Nickel·63 
Nonvolatile beta 1.4E+OO 1/ GP <1.9E+OO UI/ <9.BE-01 GE pCifL 

Plutonium·238 
Plutonium·239f240 
Radium-226 
Radium·228 
Strontium·gO 
Technelium·99 
Thorium-228 
Thorium-230 
Thorium-232 
Sum of alphas 
Sum of betas 
Tritium 3.4E+01 1/ • GP 3.8E+01 1/ • GE pCilml 
Uranium-233/234 
Uranium-235 
Uranium-238 

• 

Notes: • • = exceeded holding time 
• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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• 

• 

• 

WELLHSL 80 
SRS Coord. LaULongitude Screen Zone Elevation 

N7268S.1 33.286257 oN 268A-248.4 ft mst 
E6l11?1 81.647061 oW 

SAMPLE DATE 07/22198 

FiElD DATA 

Constituents 3098 

Waler elevation 263.3 
pH 4.8 
Sp, conductance 160 
Water temperature 24.5 
Alkalinity as CaC03 2 
Turbidity 7 
Volumes purged 0.41 
Sampling code XN 
Synchronous water level 262.9 (09/18/98) 

ANALYTICAL DATA 

Inorganic Constltuenu 

Constituents 3098 Mod Fill. ST!! 

Antimony, total recoverable 
Arsenic, total recoverable 
Barium, total recoverable 
Cadmium, total recoverable <1.0 Uti < 1.0 
Chromium, total recoverable 
Cobalt. total recoverable 
Copper, total recoverable 
Cyanide 
Lead, total recoverable 
Mercury, total recoverable 0.15 J/E/ NOD 
Nickel, total recoverable 
Nitrate as nItrogen 
Nitrate-nitrite as nitrogen 15,000 J/IV/1 NOD 
Selenium, total recoverable 
Silver, total recoverable 
Tin. total recoverable 
Vanadium. total recoverable 
Zinc, total recoverable 

Organic Constituents 

Constituents 3098 Mod Filt. ST!:! 

Benzene 
Bis(2·ethylhexyl) phthalate 
Oichloromethane 
Tetrachloroethylene 
Trichloroethylene 
Trichlorofluoromethane 

Notes· 
• = exceeded holding time 

Toe of Casing Casing 

288.7 ft mst 2" PVC 

10/14/98 

4Q98 

261.9 
4.5 
98 
24.0 
0 
1 
8.3 

259.5 (12122/98) 

QE Lab 4Q98 Mod f!!h 

GE 

GE 0.32 J/KIC NOD 

5 GE 11,000 " 

OF lab 409B Mod Fill. 

Pump 

V 

WSRC-TR-99-00013 
Unclassified 

Screen Zone 

Waler Table (IIB2) 

Unit 

ftmst 
pH 
~Slcm 
·C 
mg/L 
NTU 
well vol 

ft msl 

ST !! OF Lab Unit 

~g1L 

GE ~gIL 

• 5 GE ~g1L 

ST !! OF Lab U~i~ 

• = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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WELL HSL 80 (cont.) 

Radioactive Constituents 

Constituents 

Americium-241 
Carbon-14 
Cobalt-eO 
Curium-242 
Curiurn-2431Z44 
Curium-24S/246 
Gross alpha 
lodine-129 
Nickel-63 
Nonvolatile beta 
Plulonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-gO 
Technetiurn-99 
Thorium-228 
Thorium-230 
Thoriurn-232 
Sum of alphas 
Sum of betas 
Tritium 
Uranium-233/234 
Uranium-235 
Uranium-238 

Noles: 
• = exceeded holding time 

3.6E+OO 

2.BE+01 

2.1E+02 

/I 

/I 

/I • 

~RC-TR-99-0:l 
Unclassified I 

• 
GP <1.1E+OO UII <S.2E-01 GE pCi/L 

GP 1.4E+01 /I GE pCi/L 

GP 1.4E+02 /I • GE pCilml 

• 

• • = exceeded groundwater protection or monitoring constituent standard (See Appendix A.) 
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• 

• 

• 

H-Area WTU UIC Sample Results: July-December 1998 WSRC- TR-99-00013 
Unclassified 

UIC Pennilted Constituents Reg JUI-98 Aug-98 Sep-98 Oct-98 Nov-98 OeC-98 
Constituent ,Unit ---·i.iiTiit- -Result ~-ResUit- -ReSUit~ Result Result Result 

Section I, INORGANICS .~~~~~-~.~~- ~=-=:.~ .~.:~ I~~~~~'~::~_, __ - ,. __ .. ,_" .. --,,-~ __ =~Z -:'_'~~:'"~t\~t_:::; <.~~-~~_~!L 
Arsenic ug/l 50 <3 <3 <3 <3 <3 <3 
B.rium-------- -:il:g/!:.::'2000 2.66 --3,63 -- ---2.69--- 2:83-- --32.90 -- ----2.07 --
Cadrmum-----· ug/L . ·S- <1 ---<1--- -<1--- ---<-f'~ --- -<1-- --<1---
Chromium ""-~g/L--iiio- -- --<3- --<3-- <3--<~- --<3'-- <3 
Lead -"- ~g/L --"5-0-- -~---- - <2 ---~ ----q--- <2 <2 
Mercury -"--;:;giC -2 0.65 -0:74"- --'1:00- ---<2- -o.~- 0.98 
seiei1iUm----"-- ---- -;Jg/L - 50 <5 <5 <5 - <5- <5 <5 
Silver ---"-- ~gIC-"56- --- --<T' <1 <1 --~- "<1 <1 

--- \-::~'."i:r7"- .. ~'">; --•. -,.--... --.- ;:J""":"""-, ,-, -, T --7' ,--. " .... "i •• r-::--~ "":'"~ ... ~ 
---------- , " '':{:. ",: "-.,".-; ,; : .. ,' :>-:,_:,'t."-,. 

Section 11, ORGANICS .~ .: ... ' ___ -'___ _ _'_ .... __ •. __ . ___ ~ ___ '"_ ___ ,-, __ ~_ 

Antimony ~g/L 6 <0"2 <0,2 <0,2 <0,2 _z..~~_ _<cO;:,~2 __ 1 
Cobali----- _ pg/L 140 " <0"2 0,S3 0,340~49--" 5,15 <0,2 
Coppe-r ----- -" ~g/L "1300 <0.2 -"1:47---- <0,2 -():84'-- -"-f.76--- 4,08 
Cyaiiide--- -----;:;g~"200000 <10 <10 --- <10- - NR--- ------<10 <10 
Benzene "--"giL --5---- ---<1'- - ---;:j-- --<1-- ---<-1-- <1 <1 
BEHP "--;:;gIL-140- -<10"1 -- - <9,9 ~0~2 --",,0.:;--- <10 <10 
Methylene Chloride "--;JglL-"S -- --<1"--- ---<-1-- ~-- <5 <5 <5 
Nickel ---;JglL--WO-- ----;:0,2 - -1-,68"- --2:82- --1:n-- 5_65 <0,2 
Tetrachloroelhylene "-;:;gn::-" 5---- ---<1----- <1 <1 <1 ---<1'-- <1 
TTri--- " ~giC 50 ' -- <2- <2 ---q--' ----q-"" --<2-- <2 
Trichloroethylene ·-~---·--~g/l --S - .. - <1 --<1-- ---.<:1-·---- <1 -----~-- <1 
Trichiorof]uoromettlan-e--' -jJgIL---100 <1 ---'71--- ---<5---'-' ---<5-- ----<5--- ------<5---
Vanadium------------ - . --'~giL "49 <2 --q--- --<-2- ---.cf- ----------q---- ----<2---
Zinc------ --- "---~g/i - "5000 <5- --<5--- ---<5'--- -- -<5- ---64.80-- --- --<5"--
- -- ----~---~-~~-f~;:0~;;· ~J~,~~~~:.~;$!: ~~:~,~-~*jtl {f~·i#-tdf~: ~~It~~jl~ ~,il,1:}.r,i7$i\i~ti ;~tt{J~l!~'_ 
Section III, RAOIONUClIOES . ___ ~~ .j~1!lr!i'{1~:& fs~~p.;~ ~Jlf-;;r~£~1~t ~~ .. ;t -,?t:,. '1!-~4"~.i;.i.:ttt1}#i ~~~h~{ffj1;:t1~ 
Gross Alpha pCi/L 15 <0,781 <0,709 1,24 <29,18 <4,77 <2,46 
G-ross Beta -pCi/C- "50---- "- 9,56 -- --12,80 13.80 --<52.8--- - --16.go----"----;i6"',1~2=---1 
To!~~_"diu'!'Q?6+~28)-":~~i/L :~-5- --" B[)C- 3,19 BOL BOL BOL - BOL 

~"-==~ ---_ .. ----- . - I7~~ .?~_.: ... ~~ .~:.-:~-~_,':, ~_~:~_~'~~~~ -,:,",~; ~~:-?~~:~~-~~~,:j~,i~.~ -T~_~_~\.,~~~~~~',:,; ~},~~~.~~~~ ··i:T0~ 
SectJonlV, RADIONUCUDES .- _ _ __ _._ _~ _. ____ _ _ __ . •• -...:-~~_:.J.:: :;::'.:-~t;:.:';':!..4.:--" 
Americium-241 pcJi. SOA <0.0873 <0,653 <0,237 <0,2098 <1.858 <0.708 
Cesium-;:l? "pCi/L "SOB <3_5 <3,77 <3,49 R -" -- " R"- - - - <7.77---
Curium:242 "pC-ilL" SOA <0.0325 <0,891 <0,334 <0:1369 <0"32? "<o.m--
Curium-:2431244 "pCi/L "SOA <0,0632 <1,19 <0,146 <0"3696 <0_892 <0-.652-"-
Curium-246 "pCi/L "SOA <0.03 <0,504 <0,107 "<0:1242 <0.308 - -<0:208---
Carbon-14- " pC ilL "SOB 24_30 <16,1- -48,50-"- - 42.90-- <33,1 24,10 
Cobalt:SOpCilL "SOB <3,81 <4,07- --<.4,36--- -- <7:41 - <14,87" -"- '<8:11-
lodine-129 - pCilL "SOB 12.40 5,25 11,40 12:iif --<3:5-- . " . -&:20- -
Plutonium-238 - ""Gi/C - "SOA - <0:1"22 -R-- - -<0,251--- -<0,4546 --<0:806 -- "-- --<0:116-
Plulonium-2391240- - - -""Ci/l -"soil <0.0419 -R--- -;'0,203- '<0,5662 ---<0:671---- <0.116 
Nickel-63 -- "pCi/L "SOB <24"2 <18X <14,7 <32,38 -<30.24 '--<29,42-
Radium-22S-- - -- "pciiC SOR <0,17 3.19 -<0,i82 -<1,029 <1.295 <{502 -
RadiUlii-228 "pCilL "SOR <1,19 <1,6"" <1.2 <2,738 <2,876 <2,4-94--
Strontium-90 "pCi/L "SOB 10,10 5,79 9,16 6"39 <5,81 <1:-8~ 
Techneiiurii-::99 "pCiiL-SOB <7.42 "<8,16 - <20,7 <17:27- <41_34 <12:3-8-
Thorium-228 ---- ,. - "pci/C 'soA <0.8i- - --<1.1''1"- -<0:571-- - <0,6068-- <0.525-- '. <0.487 
Thorium-230 "- "- ---"pciiL- "SOA - <0,399 - <0.369-- --- <0,497 "-- - -<1 ,037 - <0,387-- --<0,2454 
ThOriuiii~--- ---""pCilL-" -- SOA "<0.227" -<0:-435-- --- <0,31-- --<ii-197-- -- -<0,272- <0,048 
Uranium-233/234 --- -pC;n:- "SOA- 0.76 <0.717 - <0.309- "- <0,1566 -- -<2.87--- -- <0.231 
Uranium-235 --"pCi/L- SOA <0,192 <0,719-- - <0,189 - - <0,106f- <2,618 <0,1736 
Uranium-238 _-=--~:e.CiIL- -"SOA 0.19 -<O~7~-<0.16-- <0:1265-- - -<1.13- <0,1732 
Sum of Alphas 0,95 3-:-19 - - __ ~D~_- - -SOL --- - - BOL---- BOL 
Sum OfBeiaS - - ,- - "-- . 46.80 1{(i4- 20,56 61.49 -BOC 30:30--
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Time Series Plots 
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Unconnected data points indicate 
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Note: W=WalerTable (IIB2); 8=Barnwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); lC=lower Congaree (IlA) 
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Note: W=Water Table (1182); B=Barnwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=lower Congaree (itA) 
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Nota: W=Water Table (IIB2); 8=Bamwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Mlddle Congaree (UA); lC=lower Congaree (itA) 
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Note: W=Water Table (IIB2); B=Bamwell (IIB1); M=McBean (1181); UC=Upper Congaree (IIA); MC=Mlddle Congaree (IIA); LC=Lower Congaree (IIA) 
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Note: W=Water Table (UB2); 8=Barnwell (IIB1); M=McBean (IIB1); UC=Upper Congaree (IIA); MC=Mlddle Congaree (IIA); LC=lower Congaree (IIA) 
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Note: W=Water Table (IIB2); 8=Barnwell (UB1); M=McBean (IIB1); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=Lower Congaree (IIA) 
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Note: W=Water Table (1182); 8=8arnweJl (1181); M=McBean (1IB1); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=Lower Congaree {IIA} 
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Note: W=Water Table (1182); B=8arnwetl (1181); M=McBean (1181); UC=Upper Congaree (rIA); MC=Middle Congaree (IIA); LC=lower Congaree (IIA) 
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Note: W=Waler Table (IIB2); 8=8arnwell (IIB1); M=McBean (IIS1); UC=Upper Congaree (IIA); MC=Mlddle Congaree (IIA); LC=Lower Congaree (IIA) 
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Note: W=Water Table (1182); B=Barnwell (1181); M=McBean (1IB1); UC=Upper Congaree (IJA); MC=Mlddle Congaree (IIA); LC=Lower Congaree (itA) 
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Note: W=Water Table (IIB2); B=Bamwell (1181); M=McBean {UB1}; UC=Upper Congaree (IIA); MC=Middle Congaree (HA); lC=Lower Congaree (IIA) 
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H·AreaHWMF E·30 Third and Fourth Quarter 1998 

• e e 



e e 

~ 

iii 
E 
5. 
z 
0 
i= 

~ 
..J 
w 
~ 
w ... 
~ 

240 

230 

220 

210 

200 

190 

180 

b 

Hydrograph 
Well Cluster HSB117 

170 1, x ' , "" - -x-x-x- --)O(-l1<-x-x-»c-xx-»c_*-~)!:-xm-xx-xxx-x-x-xx-x-x-~_>x_>x_~""-»C-x-x-x 

160 

150+1~~·~--I~~~~+-~~~~~~~-C~~--~~~~~4-~~~~ 

1/92 1/93 1/94 1/95 1/96 1/97 1/98 1/99 

TIME (Quarters) 

[-.- HSB117D (W) --,\- HSB117C (B) -x- HSB117A (MC) [ 

Note: W=Water Table (1182); B=Bamwell (IIB1); M=McBean (1181); UC=Upper Congaree (IIA); MC=Mlddle Congaree (IIA); LC==Lower Congaree (IIA) 

e 
WSRC· TR·99·00013 

Unclassified 

H·AreaHWMF E - 31 Third and Fourth Quarter 1998 



169.5 

169 

168.5 

-iii 
E 168 
5. 
z 
0 167.5 
i= 
~ w 167 .... w 
0: 
W 
I- 166.5 
~ 

166 

165.5 

165 I 

1/92 1/93 1/94 

Hydrograph 
Well HSB118A 

1/95 1/96 

TIME (Quarters) 

1 ___ HSB118A (ue) 1 

1197 

Note: W=Water Table (IIB2); B=Barnwell (IIB1); M=McBean (1181); UC=Upper Congaree (IIA); MC=Mjddle Congaree (IIA); lC=Lower Congaree (IIA) 
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Note: W=Water Table (1182); B=Barnwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC:::lower Congaree (IlA) 
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Note: W=Water Table (1182); B=Barnweti (IIB1); M=McBean (IIB1); UC=Upper Congaree (IIA); MC=Mlddle Congaree (IIA); LC=Lower Congaree (IIA) 
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Note; W=Water Table (IIB2); 8=8amwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (ItA); LC=Lower Congaree (IIA) 

H·AreaHWMF E·35 

rt 

1/98 1/99 

e 
WSRC· TR·99·00013 

Unclassified 

Third and Fourth Quarter 1998 



-iii 
E 
!5. 
z 
0 
i= 

~ 
..J 
W 
~ 
w 
I-

~ 

177 

176 

175 

174 

173 

172 

171 

170 

Hydrograph 
Well HSB122A 

WSRC-TR-99-00013 
Unclassified 

169 +-~~~--r-~~~--I--~~~~--~~~--I--~~~-+~~~~-+~--~~~ 

1/92 1/93 1/94 1/95 1/96 1/97 1/98 1/99 

TIME (Quarters) 

r=-. HSB122A(U~1 

Note: W=Water Table (1182); B=Bamwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=Lower Congaree (llA) 

H-AreaHWMF E - 36 Third and Fourth Quarter 1998 

• e e 



e 

180 

175 

-iii 
E 170 
!:. 
z 
~ 
~ 165 
w 
..J 
W 
0:: 
W 
I- 160 
~ 

155 

-- ---- -

e 

Hydrograph 
Well HSB123A 

~ --... ___ .. I .-......--'--_~ 

',~ 

e 
WSRC-TR-99-00013 

Unclassified 

150-~1 ~~~--~~~~~~~~~--~~~~~~~-+~~~~+-~~~~ 

1/92 1/93 1/94 1/95 1/96 1/97 1/98 1/99 

TIME (Quarters) 

[ -+- HSB123A (UC) [ 

Note: W=Water Table (1182); B=Barnwell (1181); M=McBean (1181); UC=Upper Cangaree (IJA); MC=Middle Cangaree (IIA); LC=Lower Cangaree (IIA) 

H-AreaHWMF E - 37 Third and Fourth Quarter 1998 



-OJ 
E 
e. 
z 
0 
i= 
~ 
W 
...J 
w 
II:: 
w 
I-

~ 

174 

173 

172 

171 

170 

169 

168 "-

Hydrograph 
Well HSB124AR 

WSRC-TR-99-00013 
Unclassified 

167+1~~--~~~~~-4-~~~-4~~~~+-~~~-+~~~~~~~~~ 

1/92 1/93 1/94 1/95 1196 1/97 1/98 1/99 

TIME (Quarters) 

1---- HSB124AR (UC) 1 
Note: W=Water Table (1182); B=Barnwell (IIB1); M=McBean (1181); UC=Upper Congaree (HA); MC=Middle Congaree (IIA); lC=Lower Congaree (IIA) 

H-AreaHWMF E - 38 Third and Fourth Quarter 1998 

e e e 



e 

228 

227 

226 

~ 225 
EO 

!!:. 
z 224 -.-
0 
;:: 
~ w 

223 
..I 
w 222 II:: 
w 
I-

~ 221 

220 

219 

218 
1/92 1/93 1/94 

e 
Hydrograph 

Well Cluster HSB125 

-----~------,--------, 

1/95 1/96 1/97 1/98 1/99 

TIME (Quarters) 

1-.- HSB125D (W) -+- HSB125C]B)] 

e 
WSRC-TR-99-00013 

Unclassified 

Note: W::::.Water Table (IIB2); 8=Barnwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=lower Congaree (IIA) 
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Note: W=Water Table (1182); B=Bamwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=MJddle Congaree (IIA); LC=Lower Congaree (l1A) 
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Note: W=WaterTable (1182); B=BamweU (IIB1); M=McBean (IIB1); UC=UpperCongaree (IIA); MC=Middle Congaree (IIA); LC=Lower Congaree (IIA) 
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Note: W=Water Table (1182); B=Bamwell (IIB1); M=McBean (IIB1); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=Lower Congaree (UA) 

H·AreaHWMF E ·62 

• e 

1/98 1/99 

WSRC· TR·99·00013 
Unclassified 

Third and Fourth Quarter 1998 

e 



e 

233 

232 -,-

231 

~ 

iii 230 
E 
!:. 
z 229 
0 
i= 

~ 228 
..J 
w 
II:: 227 
w 
t-

~ 226 

225 

224 -

223 
1/92 1/93 1/94 1/95 

e 

Hydrograph 
Well HSB150D 

1/96 

TIME (Quarters) 

1 __ HSB150D (W) 1 

----(--------, 

1/97 1/98 

Note: W=Waler Table (IIB2); B=Barnwell (1181); M=McBean (IIB1); UC=Upper Congaree (IIA); MC:=Middle Congaree (I1A); lC=Lower Congaree (IIA) 

H·AreaHWMF E - 63 

1/99 

e 
WSRC· TR-99-00013 

Unclassified 

Third and Fourth Quarter 1998 



212 

211 

210 -
~ 
!:. 209 
z o 
i= 

~ 
-' 
W 

0: 207 
~ 
~ 

205 

Hydrograph 
Well Cluster HSB151 

204 I -, 

1/92 1/93 1/94 1/95 1/96 1/97 

TIME (Quarters) 

!-:*-HSB151D(W) -k-HSB151C(B)] 

Note: W=WaterTable (1182); B=Bamwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=MiddJe Congaree (IIA); LC=lower Congaree (IIA) 

H-AreaHWMF E-64 

e e 

1/98 1/99 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

e 



e 

210 

208 

i 
E 206 
=: 

204 1 
.~ -z 

~ 
~ 
-J 
W 
0:: 
~ 202 ~-

~ 

200 

1/92 1/93 1/94 

e 
Hydrograph 

Well Cluster HSB152 

~ 

1/95 1/96 1/97 

TIME (Quarters) 

[--.- HS8152D (W) ~ HS8152C (8) [ 

• 

Note: W=Water Table (1182); B=Bamwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); lC=lower Congaree (IIA) 

H-AreaHWMF E - 65 

1/98 1/99 

e 
WSRC-TR-99-00013 

Unclassified 

Third and Fourth Quarter 1998 



242 

240 

238 
~ 

iii 
E 

= 236 -z 
0 
i= 
~ 
w 

234 
..J 
W 
II:: 232 w 
I-

~ 
230 

228 

226 
1/92 1/93 1/94 1/95 

Hydrograph 
Well HSL 10 

'-.A __ 

1/96 

TIME (Quarters) 

1 __ =-HsL 1 D (W) I 

1/97 

Note: W=WaterTable (IIB2); B:Bamwell (1181); M=McBean (/181); UC=Upper Congaree (IIA); MC=Middle Congaree (HA); LC=Lower Congaree (IIA) 

H-AreaHWMF E -66 

e e 

1/9B 1/99 

WSRC-TR-99-00013 
Unclassified 

Thl,d and Fourth Quarter 1998 

e 



e 

247 

246 

245 

-u; 
E 244 
= -z a 243 j:: 

~ 242 ..J w 
II:: w 
I-

~ 
241 

240 

239 

238 
1/92 1/93 1/94 1/95 

e 

Hydrograph 
Well HSL 20 

1/96 

TIME (Quarters) 

r=-=-HSL2D(W}] 

1/97 

Note: W=Water Table (1182); 8=Barnwell (IIB1); M=McBean (IIB1); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=Lower Congaree (IIA) 

H-AreaHWMF E - 67 

1/98 1/99 

e 
WSRC-TR-99-00013 

Unclassified 

Third and Fourth Quarter 1998 



262 

260 

258 
~ 

'jjj 
E 
= 256 -z 
0 
i= 
~ w 

254 
..J 
W 
0:: 252 w 
I-

~ 
250 

248 

246 J 

1/92 

~ 
1/93 1/94 1/95 

Hydrograph 
Well HSL 3D 

1/96 

TIME (Quarters) 

1 ___ HSL 3D (W) 1 

1/97 

Note: W=Water Table (IIB2); 8=8arnwell (IIB1); M=McBean (IIB1); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); lC=Lower Congaree (IIA) 

H·AreaHWMF E -68 

e tit 

1/98 

~----. 

1/99 

W5RC· TR·99·00013 
Unclassified 

Third and Fourth Quarter 1998 

e 



e 

266 

265 

264 

-iii 
E 263 
5-
z 
0 262 
i= 

~ 261 ..J 
w 
II: 
w 
~ 260 
~ 

259 

258 

257 
1/92 

j\ 

1/93 1/94 1/95 

e 
Hydrograph 

Well HSL 40 

1/96 

TIME (Quarters) 

1---- HSL 4D (W) I 

1/97 

Note: W=Water Table (1182); B=Barnwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Mlddle Congaree (IIA); LC=LowerCongaree (IIA) 

H·AreaHWMF E·69 

1/98 1/99 

e 
WSRC· TR·99·00013 

Unclassified 

Third and Fourth Quarter 1998 



-u; 
E 
5. 
z 
0 
i= 

~ 
..J w 
It: 
W 
l-

~ 

270 

260 

250 

240 

230 

220 

210 

Hydrograph 
Well HSL 50 

~~-. 

WSRC-TR-99-00013 
Unclassified 

200+1~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1/92 1/93 1/94 1/95 1/96 1/97 1/98 1/99 

TIME (Quarters) 

r=-- HSL50 (W) I 
Note: vr-Water Table (IIB2); B=Barnwelt (IIB1); M=McBean (IIB1); UC=Upper Congaree (IIA); MC=Middle Congaree (IIA); LC=lower Congaree (IIA) 
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Note: W=Water Table (1182); B=Bamwell (1181); M=McBean (1181); UC=Upper Congaree (IIA); MC=Middle Congaree (rIA); LC=Lower Congaree (IIA) 
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The 1995 H-Area RCRA Part B Permit requires annual reports on the effectiveness of the corrective action 
program that are to include a 'statistical evaluation of water quality data and water elevation data for significant 
changes." The permit application proposed that 'SRS will use the combined Shewhart-CUSUM charts for 
detecting both increasing and decreasing trends, and to identify either sudden incursions (a contaminant slug) or 
steady drift (a change in plume concentration or size)." The text below reviews the appropriate statistical 
evaluation techniques for monitoring the effectiveness of remediation systems and outlines the technically correct 
procedures for the statistical evaluations. 

Purpose of the Statistical Evaluation 

The purpose of the statistical evaluation is to identify remediation system impacts to the groundwater quality in 
various wells. Identifying impacts requires a statistical evaluation since normal concentration fluctuations and 
trends make a non-statistical approach ineffective. The F&HASB Remediation Projects (F&H) permit application 
proposed the use of combined Shewhart-CUSUM control charts for the statistical evaluation of monitoring well 
data. 

Typically, a control chart is the statistical method used identify intrawell changes, with the combined Shewhart
CUSUM control charts being most useful. Combined Shewhart-CUSUM control charts are designed to provide a 
visual tool to detecting both trends and abrupt changes in concentration levels, and is the method suggested by 
the EPA for intrawell comparisons. However, because F&H data show existing contamination, often with 
exponential trend decreases, the original proposal to use control charts is at odds with EPA recommendations and 
guidance. Specifically: 

'The control chart method is recommended for uncontaminated wells only ... " 

'CAUTIONARY NOTE: Control charts are a useful supplement to other statistical techniques because 
they are graphical and simple to use. However, it is inappropriate to construct a control chart on wells 
that have shown evidence of contamination or an increasing trend (see §264.97(a)(1)(i)) . ...• 

It should be noted, however, that the EPA is referring to only the textbook combined Shewhart-CUSUM control 
chart, which is constructed to identify increasing levels of concentration at a single uncontaminated well over time. 
At F&H, we wish to monitor both increasing and decreasing effects in already contaminated monitoring wells over 
time. Thus, the "textbook" combined Shewhart-CUSUM control chart method can be slightly modified from the 
EPA procedure and the ASTM Provisional Standard Guide for use at F&H to statistically monitor both increasing 
and decreasing changes to our groundwater quality data. The following procedure details the modified combined 
Shewhart-CUSUM control chart method to be used for F- and H-Area statistical analysis of water quality and water 
elevation data. 

Statistical Procedure 
The statistical procedure for constructing and interpreting combined Shewhart-CUSUM control charts for use at 
F&H is described below. The procedure should be followed for each Constituent of Interest (Cal), at each Well of 
Interest (WOI). The procedure has been modified from the control chart procedure recommended by the EPA and 
ASTM to accommodate the prior existence of contamination, and to detect both increasing and decreasing 
changes. 

The procedure is composed of four major tasks: (1) collect monitoring data and select parameters, (2) adjust the 
data to fit the data randomness, independence, and normality assumptions required by the control chart statistics, 
(3) calculate the control chart values, and (4) plot the results. By far, the most complex statistical processes will 
occur in task (2) - adjustment 01 the data. Without proper data adjustment, the control chart results would be 
meaningless. 

For each Cal, for each WOI, do the following: 
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Task (1): Collect Monitoring Data _ 
(1)-1. Collect Analytical Data: From the Geochemical Information Management System (GIMS), extract the_ 

cal sample data for the WOls. As per recent GIMS data guidance for compliance decisions, do not 
extract data with a result qualHier that contains an "R", "J", or "l". Non-detect flags (a result qualifier of 
"U") for each sample data should be retained. 

(1 )-2. Select Parameters: Select the background time-period. For F&H, the background time-period is 
defined as 1/1/91 through 12131/95. Select the control chart parameters and control limits. For F&H, the 
foliowing control chart parametersllimits should be used; k ; 1; h ; 5.0; and SCl ; 4.5, as per EPA 
guidance. 

Task (2): Adjust Data 
(2)-1. Average Samples by Quarter: Control charts require data to be statistically independent. To ensure 

this independence, sampling is recommended at intervals no shorter than quarterly. As F&H monitoring 
data is regularly collected on a quarterly basis (some constituents are sampled less frequently), most 
wells will only be sampled once per quarter. However, for those instances when a well is sampled more 
than once per quarter, quarterly average concentration values need to be calculated. The quarterly 
arithmetic average, X; is to be calculated and stored for each quarter for all the data (the All Dataset). 
The background time-period data becomes the background time-period quarterly averaged dataset (the 
BG Dataset). Non-detects (NDs) should be handled as follows: If only NDs exist for a quarter, then no 
average is calculated (use "0.0" as a placeholder) and flag the average value as "ND". If less than half of 
the samples in the quarter are NDs, then replace the NDs with Yo the practical quantitation limit (Pal) 
(or the method detection limit (MDl) if the pal is not available) and proceed with the averaging 
calculation. If half or more of the samples are NDs (but not all), then do not use the NDs in the average 
calculation. 

(2)-2. Non-Detect Quantity: If the number of NDs in the entire BG Dataset exceeds 50%, then the control 
chart analysis should not be continued. 

(2)-3. Handling of Non-Detects: If the number of NDs in the BG Dataset is less than 15%, then replace the 
NDs with Yo the practical quantification limit (Pal) (or the method detection limit (MDl) if the pal is not 
available). If the number of NDs is greater than 15% (but less than 50%), then Cohen's adjustment to 
the BG Dataset mean and variance will have to be made in a subsequent step. 

(2)-4. Detection and Removal of Outliers: The detection and removal of outliers is still subject to expert 
disagreement. The method described here, the Dixon test, is consistent with that recommended by the 
EPA, the ASTM, and others. To simplify the analysis, a test for a maximum of one high outlier will be 
performed for each set of observations in the All Dataset. 

(2)-4.1. log-transfonm the data. Assume ND values are Yo pal (or MDL). 

(2)-4.2. Calculate the mean, X. and the standard deviation, s, of the log-transformed data. 

(2)-4.3. Calculate the Tstatistic, T ;(x. -x)/s, where Xh represents the sample with the largest positive 

difference from the mean, X. 

(2)-4.4. Compare the T statistic to the critical value given the sample size, n, in Table 1. If a T statistic 
exceeds the critical value from the table, this is evidence that the suspect observation is a 
statistical outlier. Remove the outlier from the All Dataset and repeat the test on the next highest 
value. 

(2)-5. Minimum number of Background Samples: If the BG Dataset contains less than 8 samples, then the 
control chart analysis should not be continued. 

(2)-6. Normalize the Data: Detenmine if the BG Dataset data fits a nonmal distribution by performing the Wilk- • 
Shapiro test. [The Wilk-Shapiro test (sometimes referred to as Shapiro-Wilk test) is valid for sample 

H-AreaHWMF F-4 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

sizes less than or equal to 50. If the sample size is greater than 50, then perform the Shapiro-Francia 
test.) If the data is not normal, perform a logarithm transform and re-check as discussed below. For BG 
Dataset sample sizes of 50 or less, the Wilk-Shapiro test procedure is: 

(2)-6.1. Calculate the denominator of the W test statistic, as follows: 

d = I(y, -l')' 
1 .. 1 

where y; represents each data value in the BG Dataset and Y is the mean of all BG Dataset 
values. 

(2)-6.2. Order the data from smallest to largest value then compute W: 

where k is the greatest integer less than or equal to n/2. The B; coefficients are found in Table 2. 

(2)-6.3. The test statistic, W, is then checked against associated probabilities, which at the Significance 
level of 0.05 results in the following decisions. If the Wvalue is greater than that shown in Table 3, 
then a normal data distribution is indicated and no transformation is necessary. If the W value is 
less than that shown in Table 3, then non-normally distributed data is indicated. The All Dataset 
and BG Dataset data (including PQls) should be transformed via y = In(y), and the new BG 
Dataset should be rechecked for normality. If non-normality is indicated after the InO 
transformation, then the control chart analysis should not be continued. 

(2)-7. Trend Detection and Removal: Control charts require the data to be random, i.e. data that does not 
exhibit a trend. For F&H, many of the monitoring well data will exhibit trends and these trends will need 
to be detected and removed. The Mann-Kendall test is used to determine if a trend exists. If so, the 
best-fit trend (either linear or exponential) will be determined and removed from the data. As the Mann
Kendall test is non-parametric, remaining NDs in the BG Dataset will be temporarily considered to be 
equal to V. PQl (or MDl) for this step. 

(2)-7.1. The Mann-Kendall test has two possible procedures, depending on the number of samples in the 
dataset. Typically if the BG Dataset contains less than 40 values, then an "exact test" is used. For 
F&H, however, we can use the "normal approximation test" (normally used for datasets with 
greater than 40 values) for any BG Dataset as the difference in results will be minor. In addition, 
determination of the test statistic results is more straight-forward using the "normal approximation 
test." 

(2)-7.1.1. Samples from the BG Dataset, ordered by time, are compared in a nested way to 
determine the non-parametric "sign" for each comparison: 

sgn(x j -X)=! ~ 
-\ 

if 
if 
if 

Xj-X,.>ol 
X.-X=O . , ' 
Xj-Xj<O 

(2)-7.1.2. Then, the Mann-Kendall statistic is calculated as: 

,,-I ~ 

S = L. L.sgn(x j -x,) . 
;=1 j=i-+l 

(2)-7.1.3. The test statistic is then calculated as: 
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Z S-I if S>O 
.jvar(S) 

Z=O if S=O 

Z= S+I if S<O 
.jvar(S) 

var(S) n(n -1)(2n + 5) 
18 
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(2)-7.1.4. The test statistic, Z, is then checked against associated probabilities, which at the 
significance level of 0.05 results in the following decisions: If the Z value is greater than 
1.96, then a positive trend is indicated. If the Z value is less than -1.96, then a negative 
trend is indicated. Otherwise, no trend in the data is likely. 

(2)-7.2. If a trend was indicated by the Mann-Kendall test, then the best-fit trend function should be 
determined. Both linear and exponential trends will be tested, and the optimum will be chosen by 
comparing the coefficients of determination. It is expected at F&H that a majority of the trends will 
be exponential. (Note that an exponential trend on non-transformed data will be equal to a linear 
trend on (natural) log-transformed data.) 

(2)-7.2.1. Linear regression is used on the BG Dataset to calculate the slope (~), intercept (a), and _ 
the coefficient of determination (R2) value, as follows: • 

Q=y-fJi 

R' 

where x is the mean difference of the date, X;, (x, - x), and y is the mean difference of 

the sample value, y;, (y, - y). The date can be in any "continuous" framework, i.e., 
decimal years, cumulative quarters, or any other "real" time frame. 

(2)-7.2.2. To calculate the exponential trend parameters (if the data has not been already log
transformed), the BG Dataset data should be transformed by Y = In(y), and the linear 
regression outlined above is to be used to calculate the slope, intercept and coefficient of 
determination for the (x, y) data pairs. 

(2)-7.2.3. The best-fit line would therefore be indicated by the greatest coefficient of determination. 
For a linear trend, the resulting equation is: y = Q +fJx. For an exponential trend, the 

resulting equation is: y = 0'£" • 

(2)-7.3. If applicable, de-trend the All Dataset and the BG Dataset data (including pals) as follows: 
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Ie 

y = Y - a - f3x for linear trend 

y = Y - ae" for exponential trend 
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(2)-8. Seasonality Detection and Removal: Seasonality in the BG Dataset can be detected using the 
Kruskal-Wallis test. However, this test requires at least 4 data points in each season. Thus, if the BG 
Dataset does not contain 4 data points for each season (defined as each quarter), then seasonality 
detection and removal will not be performed. 

(2)-8.1. All the data is ranked according to value (lowest being 1, highest being n). Ties are ranked at the 
average of the tied ranks. (For example, if the ordered dataset was [ND, ND, 1, 2, 2, 2, 3], then 
the rankings would be [1.5, 1.5, 3, 5, 5, 5, 7].) The Kruskal-Wallis statistic, H, is then calculated as 
follows: 

H =[ 12 I. Ri]_3(n+l) 
n(n + 1) ,_, N, 

where n is the total number of samples, i indicates the season, N; is the number of samples in 
each season, and R; is the sum of the ranks for each season. For the F&H data, each quarter 
represents a different season. 

(2)-8.2. If there were ranking ties, then the H'statistic is calculated as follows: 

H' H 

[tT~' 1 1- j:ol 

(n' -n) 

where 9 is the total number of tied groups, and T; is computed for each tied group as: 

T; = (1/ - I;) , where t; are the number of ties in each tied group. 

(2)-8.3.lf either the H or H'statistic exceeds 7.815, then seasonality is indicated and should be removed per 
EPA guidelines as follows: 

(2)-8.3.1. Calculate the arithmetic average concentration for each season, Y;, in the BG Dataset. 

(2)-8.3.2. Calculate the grand mean arithmetic average for all BG Dataset data, Y. 

(2)-8.3.3. Adjust the All Dataset and BG Dataset values, Yq (including pals), using: Z = Yij -Y; +Y; 
where j is the data index, and i represents the corresponding season/quarter. 

Task (3): Compute Control Chart Parameters and Values 
(3)-1. Background Statistics Calculation: The creation of a control chart requires the calculation of 

background statistical moments, as follows: 

(3)-1.1. Calculate the arithmetic mean, Y, and standard deviation, S, of the (de-trended, seasonally 
adjusted, transformed) BG Dataset. 

(3)-1.2. If the ND test in step (2)-3. indicated the need for Cohen's adjustment, perform the adjustment as 
follows: 
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(3)-1.2.1. Compute the arithmetic mean, Yd , and variance, S d 2 , for the BG Dataset data that are -

notNDs. -

(3)-1.2.2. Compute the following parameters: 

h=(n-m)ln 
2 - 2 

r=Sd I(Yd-DL) 

where m is the number of samples above the detection limit, DL, and n is the total number 
of samples in the BG dataset. The value for DL in this equation will be the arithmetic 
average of J,1, the pal's (transformed, detrended, and/or adjusted for seasonality, as 
appropriate) for the ND samples. 

(3)-1.2.3. Determine the parameter I, from Table 4, and estimate the corrected mean and 
standard deviation by using: 

Y=YrI(Yr DL) 

S =~s/ +A(Yd -DL) 

(3)-2. Compute the Control Chart Values: For each non-BG value in the All Dataset, compute the following: 

(3)-2.1. Calculate the standardized value, Z. for each sample, y; 

Zi = (Yi - f>-!;;; I S 

where ni is the number of sample values averaged for the quarter. 

(3)-2.2. Calculate the Positive CUSUM value, S/: 

(3)-2.3. Calculate the Negative CUSUM value, S i - : 

Task (4): Plot the Control Chart 

(4)-1. Plotthe results: Plot Zi, S/, and Si - vs. Ii with the control limits. 
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Tables 
Table 1. Dixon Test Critical Values 

Number of Upper 1% Number of Upper 1% 
ObS.~lons Significance Obse~'lons Significance 

Level Level 
3 1.155 47 3.310 

4 1.492 48 3.319 

5 1.749 49 3.329 
6 1.944 50 3.336 

7 2.097 51 3.345 

8 2.221 52 3.353 

9 2.323 53 3.361 
10 2.410 54 3.368 
11 2.485 55 3.376 

12 2.550 56 3.383 

13 2.607 57 3.391 

14 2.659 58 3.397 

15 2.705 59 3.405 

16 2.747 60 3.411 

17 2.785 61 3.418 

18 2.821 62 3.424 

19 2.854 53 3.430 

20 2.884 84 3.437 

21 2.912 65 3.442 

22 2.939 66 3.449 

23 2.963 67 3.454 
24 2.987 68 3.460 

25 3.009 69 3.466 

26 3.029 70 3.471 

27 3.049 71 3.476 

28 3.066 72 3.482 

29 3.085 73 3.487 

30 3.103 74 3.492 

31 3.119 75 3.496 

32 3.135 76 3.502 

33 3.150 77 3.507 

34 3.164 78 3.511 

35 3.178 79 3.516 

36 3.191 80 3.521 

37 3.204 81 3.525 

38 3.216 82 3.529 

39 3.228 83 3.534 

40 3.240 84 3.539 

41 3.251 85 3.543 

42 3.261 86 3.547 

43 3.271 87 3.551 

44 3.282 88 3.555 

45 3.292 89 3.559 

46 3.302 90 3.563 

H-AreaHWMF F-9 

Number of Upper 1% 
Obse~'ions Significance 

Level 

91 3.567 

92 3.570 

93 3.575 
94 3.579 

95 3.582 

96 3.586 

97 3.589 

98 3.593 

99 3.597 

100 3.600 

101 3.603 

102 3.607 

103 3.610 

104 3.614 
105 3.617 

106 3.620 

107 3.623 

108 3.626 

109 3.629 

110 3.632 

111 3.636 
112 3.639 

113 3.842 

114 3.645 

115 3.847 

116 3.650 

117 3.653 

118 3.656 

119 3.659 

120 3.662 

121 3.665 

122 3.667 

123 3.670 

124 3.672 

125 3.675 
126 3.677 

127 3.680 

128 3.683 

129 3.686 

130 3.688 

131 3.690 

132 3.693 

133 3.695 

134 3.697 
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Number of Upper 1% 

Obse~~io~s Significance 
Level 

135 3.700 

136 3.702 

137 3.704 

138 3.707 

139 3.710 

140 3.712 

141 3.714 

142 3.716 

143 3.719 

144 3.721 

145 3.723 

146 3.725 

147 3.727 
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Table 2. a Coefficients for the Wilk-Shapiro Test 

.7071 .7071 .6872 ,6646 .6431 .6233 .6052 .5888 ,5739 .5601 .547S .5359 .5251 ,5150 .5056 , .. gee .4886 .4808 .4734 ,.4643 .4590 .4542 .'493 

.0000 .1677 .2413 .2806 .3031 .3164 .3244 .3291 .3315 .3325 .3325 .3318 .3306 .3290 .3273 .3253 .3232 .3211 .3185 .3156 .3126 .3098 

.0000 .0875 .1401 .1743 .lg76 .2141 .2260 .2347 .2412 .2460 .2495 .2521 .2S4O .2553 .2561 .2565 .2578 .2571 .2563 ..2554 

.0000 .0561 .0947 .1224 .1429 ,1586 .1707 .1802 .1878 .1939 .1988 .2027 .2059 .2085 .2119 .2131 .2139 ..2145 

.0000 .0399 .069S .0922 .1099 .12-40 .1353 .1447 .1524 .1587 .1641 .1686 .1736 .1764 .1787 .1807 

.0000 .0303 .0539 .0727 .0880 .1005 .110S1 .1197 .1271 .1334 .1399 .1443 .1.cso .1512 

.0000 .0240 .0433 .0593 .0725 .0837 .0932 .1013 .1092 .1150 .1201 .1245 

.0000 .01516 .0359 .0496 .0612 .0711 .08001 .0878 .0941 .09D7 

.0000 .0163 ,0303 .0422 .0530 .0618 .0696 .0764 

.0000 .1040 .0263 .0368 .0459 .053!1 

.0000 .0122 .0228 .0321 

.0000 .1rxn 

.<WJ7 .4366 .4328 .42g1 .4254 .<1220 .4188 .4156 .4127 ,.uJ96 . .f068 .4lND .4015 .3989 .3964 .39'0 .3917 .361.W .3672 .3850 .3830 .3608 .3789 ,3770 

.3043 .3018 .2992 .2968 .28U ,2$21 .2888 .2876 .2854 .2834 .2813 .2794 .2n4 .2755 Z137 .271\1 .2701 ~ !1.fJG1 .2651 .2G35 .2UO .2604 .2589 

.2533 .2522 .2510 .2499 .20487 .20475 .20163 .20451 .2439 .20427 .2<115 .20403 .2391 .2380 .2368 .2357 .2345 .233-4 .2323 .2313 .2302 ~1 .2281 .2271 

.2151 .2152 .2151 .2150 .21048 .21045 .21041 .2137 .2132 .2127 .2121 .2116 .2110 .21004 .2098 .2091 .2085 .2078 .2072 .2065 .2058 .2052 .21)45 .2038 

.1836 .1848 .1857 .186-4 .1870 .1874 .1878 .1880 .1882 .1883 .1883 .1883 .1881 .1880 .1878 .1876 .1874 .1871 .1868 .1865 .1862 .1159 .1855 .1851 

.1563 .1584 .1601 .1616 .1630 .1641 .1651 .1660 .1667 .1673 .1678 .1683 .1686 .1689 .16Rl .1893 .1694 .1695 .1695 .1695 .1695 .1695 .16$3 .1692 

.1316 .1346 .1372 .1liS .10415 .1,," .1449 .10463 .10475 .1487 .14M .1505 .1513 .1520 .1526 .1531 .1535 .1539 .1542 .1545 .1548 .1550 .1551 .1553 

.1089 .1128 .1162 .1192 .12111 .1243 .1265 .1284 .1301 .1317 .1331 .1344 .1356 .1366 .1376 .1384 .1392 .13;8 .1405 .1410 .1415 .1-'20 .1423 .10427 

.0876 .0923 .0G65 .1002 .1036 .1066 .1093 .1118 .1140 .1160 .1179 .1196 .1211 .1225 .1237 .1241 .1259 .1269 .1278 .1286 .1293 .1300 .1306 .1312 

.0672 .0728 .0778 .0822 .0&52 .0699 .0931 .0961 .0988 .1013 .1036 .1056 .T07S .1092 .HOB .H2$ .H36 .ff049 .1160 .1170 .1180 .1189 .1197 .1205 

----------------,------,~,-.0284 .0358 .0424 .0483 .0537 .0585 .0629 .0669 .0706 .0739 .0770 .0798 .0824 .0848 .0870 .0891 .0909 .0927 .1»&3 .0959 .0972 .0986 .0998 .1010 

.0094 .0178 .02S3 .0320 .0381 .0435 .048S .(1530 .0572 .0610 .0645 .06n .0706 .0733 .0759 .0782 .0804 .0824 .0842 .0860 .0876 .0892 .WOO .0911 

.0000 .0084 .0159 .022.7 .0289 .0344 .03tS .0441 .0484 .0523 .0559 .0592 .0622 .0651 .06T7 .0701 .0724 .0745 .0765 .0783 .0801 .0817 .0832 

H-AreaHWMF 

.0000 .0076 .0144 .0206 .0262 .03104 .0361 .0404 .0444 .0481 .0515 .0546 .0575 .0602 .0628 .0651 .0673 .0694 .0713 .0731 .0748 

.0000 .0068 .0131 .0187 .0239 .0287 .0331 .0372 .0409 .0444 .0476 .0506 .0534 .0560 .0584 .0607 .0628 .06'8 .0667 

.0000 .0062 .0119 .0172 .0220 .0264 .0306 .0343 .0379 .0411 .0&42 .0471 .007 .0522 .0546 .0568 .0S88 

.0000 .0057 .0110 .0158 .0203 .0244 .0283 .0318 .0352 .0383 .0412 .0439 .0465 .0489 .0511 

.0000 .0053 .0101 .0146 .0188 .0227 .0263 .0296 .0328 .0357 .0385 .0411 .0436 

F-10 

.0000 .0049 .0094 .0136 .0175 .0211 .02045 .0277 .0307 .0335 .0361 

.0000 .0045 .0087 .0126 .0163 .0197 .0229 .0259 .0288 

.0000 .0042 .0081 .0118 .0153 .0185 .0215 

.0000 .0039 .0076 .0111 .0143 

.0000 .0037 .0071 

.0000 

Third and Fourth Quarter 1998 



Table 3. Wilk-Shapiro Test Critical Values 

Sample Size Value of W 0 0.05 

3 0.707 

4 0.748 

5 0.762 

• 0.7BB 

7 0.803 

8 0.818 

• 0.829 

10 0.842 

It 0.850 

12 0.859 

13 0.866 

14 0.874 

tS 0.881 

I. 0.8S7 

17 0.892 

IS 0.897 

t9 0.901 

20 0.905 

21 D.908 

22 0.911 

23 0.914 

24 0.916 

2' 0.918 

2. 0.920 

H-AreaHWMF F-l1 

Sample Size 

27 

28 

29 

30 

31 

32 

33 

34 

3' 

3. 

37 

38 

39 

40 

41 

42 

43 

44 

4' 

4. 

47 

48 

4' 

50 

Value of W • 0.05 

0.923 

0.924 

0.926 

0.927 

0.929 

0.930 

0.931 

0.933 

0.934 

0.935 

0.936 

0.938 

0.939 

0.940 

0.941 

0.942 

0.943 

0.944 

0.945 

0.945 

0.946 

0.947 

0.947 

0.947 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



Table 4. Cohen's Method X Parameters 

y .01 .05 .10 .15 

.01 .0102 .0530 .1111 .1747 

.05 .0105 .0547 .1143 .1793 

.10 .0110 .0566 .1180 .1848 

.15 .0113 .0584 .1215 .1898 

.20 .0116 .0600 .1247 .1_ 

.25 .0120 .0615 .1277 .1991 
•• 0 .0122 .0630 .1:$06 .2034 
.35 .0125 .0643 .1333 .2075 
.40 .0128 .0657 .1360 .21'4 
.45 .0130 . 0669 .1385 .2152 
.50 .0133 .0681 .1409 .2188 
.55 .0135 .0693 .1432 .2224 
.60 .0137 .0704 .1455 .2258 
.65 .0140 .0715 .1477 .2291 
.70 .0142 .0726 .1499 .2323 
.75 .0144 .0736 .1520 .2355 

:: .0148 .0747 .1540 .2386 
.0148 .0756 .1560 .2416 

.90 .0150 .0766 .1579 2445 

.95 .0152 .0755 .1598 .2474 
1.00 .0153 .0785 .1617 .2502 
1.05 .0155 .0794 .1635 .2530 
1.10 .0157 .0803 .1653 .2557 
1.15 .0159 .0811 .1671 .2584 
1.20 .0u5O .0820 .1688 .2610 
1.25 .0162 .0828 .1705 .2636 
1.30 .0164 .0836 .1722 .2661 
1.35 .0165 .0845 .1738 .2688 
1.40 .0167 .0853 .1754 .2710 
1.45 .0168 .0660 .1710 .2735 
1.50 .0170 .0668 .1786 .2758 
1.55 .0171 .0876 .1801 .2782 
1.60 .0173 .0883 .1817 .2805 
1.65 .0174 .0891 .1832 .2828 
1.70 .0176 .0898 .1846 .2851 
1.75 .0177 .0905 .1861 .2873 
1.80 .0179 .0913 .1816 .2895 
1.85 .0180 .0920 .1890 .2917 
1.90 .0181 .0927 .1904 .2938 
1.95 .0183 .0933 .1918 .2000 
2.00 .0184 .0940 .1932 .2981 
2.05 .0186 .0947 .1945 .3001 
2.10 .0187 .0954 .1959 .3022 
2.15 .0188 .0960 .1972 .3042 
2.20 .0189 .0967 .1986 .3062 
2.25 .0191 .0913 .1999 .3082 
2.30 .0192 .0980 .2012 .3102 
2.35 .0193 .0986 .2025 .3122 
2.40 .0194 .0992 .2M7 .3141 
2.45 .0196 .0998 .2050 .3160 
2.50 .0197 .1005 .2062 .3179 
2.55 .0198 .1011 .2075 .3198 
2.60 .0199 .1011 .2087 .3217 
2.65 .0201 .1023 .2099 .3236 
2.70 .0202 .1029 .2111 .3254 
2.75 .0203 .1035 .2123 .3272 
2.80 .0204 .1040 .2135 .3290 
2.85 .0205 .1046 .2141 .3308 
2.90 . 0206 .1052 .2158 .332 • 
2.95 .0207 .1058 .2170 .3344 
3.00 .0209 .1063 .2182 .3361 
3.05 .0210 .1069 .2193 .3378 
3.10 .0211 .1074 .2204 .3396 
3.15 .0212 .1080 .2216 .3413 
3.20 .0213 .1085 .2227 .3430 
3.25 .0214 .1091 .2238 .3447 
3.30 .0215 .1096 .2249 .3464 
3.35 .0216 .1102 .2260 .3460 
3.40 .0217 .1107 .2270 .3497 
3.45 .0218 .1112 .2281 .3513 

H·AreaHWMF 

Pel'Cflntages of Non-detects 
.20 .25 .30 .35 

.2443 .3205 .4043 .4967 

.2503 .3279 .4130 .5066 

.2574 .3366 .4233 .5184 

.2640 .3448 .4330 .5296 

.2703 .3525 .4422 .5403 

.2763 .3599 .4510 .5506 

.2BH:I .3670 .4595 .5604 

.2874 .3738 .4676 .5699 

.2926 .3803 .4755 .5791 

.297 • .3866 .4831 .5880 

.3025 .3928 .4904 .5967 

.3073 .3987 .4976 .6051 

.3118 .4045 .5046 .6133 

.3163 .4101 .5114 .6213 

.3206 .4156 .5180 .6291 

.3249 .4209 .5245 .6367 

.3290 .4261 .5308 .6441 

.3331 .4312 .5370 .6515 

.3370 .4362 .5430 .6586 

.3408 .4411 .5490 .6856 

.3447 .4459 .5548 .6725 

.3484 .4506 .5605 .6793 

.3521 .4553 .5662 .6860 

.3557 .4598 .5717 .6925 

.3592 .4843 .5771 .6990 

.3627 .4687 .5825 .1053 

.3661 .4730 .5818 .7115 

.3695 .4773 .5930 .1171 

.3728 .4815 .5981 .7238 

.3161 .4856 .6031 .7298 

.3793 .4897 .60$1 .7357 

.3825 .4938 .6130 .7415 

.3856 .4977 .6179 .7472 

.sa87 .5017 .6227 .7529 

.3918 .505S .6274 .7585 

.3948 .5094 .6321 .7641 

.3978 .5132 .8367 .7696 

.4007 .5167 .6413 .7750 

.4036 .5206 .64$8 .7804 

.4085 .5243 .8502 .7857 

.4093 .5279 .6541 .7909 

.4122 .5315 .6590 .7961 

.4149 .5350 .6634 .8013 

.4177 .5385 .6676 .8083 

.4204 .5420 .6719 .8114 

.4231 .5454 .6761 .8164 

.4258 .5488 .6802 .8213 

.4285 .5522 .6844 .8262 

.4311 .5555 .6884 .8311 

.4337 .5588 .6925 .8359 

.4383 .5621 .6965 .8407 

.4388 .5654 .7005 .8454 

.4414 .5686 .7044 .8501 

.4439 .5718 .1083 .8548 

.4464 .5750 .7122 .8594 

.448' .5781 .7161 . ..,39 

.4513 .5812 .7199 .8685 

.4537 .5843 .7237 .8730 

.4562 .5874 .7274 .8ns 

.4585 .5905 .7311 .8819 

.4608 .5935 .7348 .8863 

.4633 .5965 .7385 .8907 

.4656 .590S .7422 .8950 

.4679 .6024 .7458 .8993 

.4703 .6054 .7494 .9036 

.4725 .6083 .7529 .9079 

.4748 .6112 .7565 .9121 

.4771 .6141 .7600 .9163 

.4793 .6169 .7635 .9205 

.4816 .6191 .7670 .9246 

F·12 

.40 

.5989 

.6101 

.6234 

.6361 

.6483 

.6600 

.6713 

.6821 

.6927 

.7029 

.7129 

.7225 

.7320 

.7412 

.7502 

.7590 

.7676 

.7761 

.7844 

.7925 

.8005 

.8084 

.8161 

.8237 

.8312 

.838S 

.8458 

.8529 

.8600 

.8670 

.8738 

.8806 

.8873 

.8939 

.9005 

.9069 

.9133 

.9169 

.9259 

.9321 

.9362 

.9442 

.9502 

.9562 

.9620 

.9679 

.9736 

.9794 

.9850 

.9906 

.9962 
1.0017 
1.0072 
1.0126 
1.0180 
1.0234 
1.0287 
1.0339 
1.0392 
1.0443 
1.0495 
1.0546 
1.0597 
1.0647 
1.0697 
1.0747 
1.0196 
1.0845 
1.0894 
1.0942 

.45 
.7128 
.7252 
.7400 
.7542 
.7678 
.7810 
.7937 
.8060 
.8179 
.8295 
.8408 
.8517 
.8625 
.8729 
.8832 
.8932 
.9031 
.9127 
.9222 
.9314 
.9406 
.9496 
.9584 
.9671 
.9756 
.9841 
.9924 

1.0006 
1.0087 
1.0166 
1.0245 
1.0323 
1.0400 
1.0476 
1.0551 
1.0625 
1.0698 
1.0771 
1.0842 
1.0913 
1.0984 
1.1053 
1.1122 
1.1190 
1.1258 
1.1325 
1.1391 
1.1457 
1.1522 
1.1587 
'.1651 
1.1714 
1.1777 
1.1840 
1.1902 
1.1963 
1.2024 
1.2085 
1.2145 
1.2205 
12264 
1.2323 
1.2381 
1.2439 
1.2497 
1.2554 
1.2611 
1.2668 
1.2124 
1.2779 

WSRC·TR·99-00013 
Unclassified 

.50 
.8403 
.8540 
.8703 
.8860 
.9012 
.9158 
.9300 
.9437 
.9570 
.9700 
.9826 
.9950 

1.0070 
1.0188 
1.0303 
1.0416 
1.0527 
U)636 
1.0743 
1.0841 
1.0951 
1.1052 
1.1152 
1.1250 
1.1347 
1.1443 
1.1537 
1.1629 
1.1721 
1.1812 
1.1901 
1.1989 
1.2076 
1.2162 
'.2248 
1.2332 
1.2415 
12497 
1.2579 
1.2<60 
1.2739 
1.2819 
1.2891 
1.2974 
1.3051 
1.3127 
1.3203 
1.3278 
1.3352 
1.3425 
1.3498 
1.3571 
1.3642 
1.3714 
1.3784 
1.3854 
1.3924 
1.3993 
1.4061 
1.4129 
1.4197 
1.4264 
1.4330 
1.4396 
1.4462 
1.4527 
1.4592 
1.4657 
1.4720 
1.4784 

Third and Fourth Quarter 1998 

• 



Table 4 (continued). Cohen's Method X Parameters 

Percentages of Non-detects 
y .01 .05 .10 .15 .20 .25 .30 

3.50 .0219 .1118 .2292 .3529 .4838 .6226 .n04 
3.55 .0220 .1123 .2303 .3546 .4660 .6254 .7739 
3.60 .0221 .1128 .2313 .3562 .4882 .6282 .7na 
3.65 .0222 .1133 .2324 .3578 .4903 .6309 .7807 
3.70 .0223 .1138 .2334 .3594 .4925 .6337 .7840 
3.75 .0224 .1143 .2344 .360' .4946 .6394 .7874 
3.aO .0225 .1148 .2355 .362' .4968 .6391 .7907 
3.85 .0226 .1153 .2365 .3941 .4989 .6418 .7940 
3.90 .0227 .1158 .2375 .3656 .5010 .9445 .7973 
3.95 .0228 .1163 .2aSS .3672 .5031 .5472 .8006 
4.00 .0229 ."68 .2395 .3687 .S<l5.2 .6496 .8038 
4.05 .0230 .1173 .2405 .3702 .5072 .6525 .8070 
4.10 ,0231 .1178 .2415 .3717 .'093 .6551 .8102 
4.15 .0232 .1183 .2425 .3732 .5113 .ssn .8134 
4.20 .0233 .1188 .2435 .3747 .5134 .6603 .8166 
4.2, .0234 .1193 .2444 .3782 .5154 .662' .8198 
4.30 .0235 .1197 .2454 .37n .5174 .6654 .• 229 
4.35 .0236 .1202 .2484 .3792 .5194 .... 0 .82S0 
4.40 .0237 .1207 .2473 .3806 .5214 .6705 .8291 
4.45 .0238 .1212 .2483 .3821 .5234 .6730 .'322 
4.'" .0239 .1216 .2492 .3836 .5253 .6755 .8353 
4.55 .0240 .1221 .2502 .3850 .'273 .6780 .8384 
4.60 .0241 .1225 .2511 .3894 .5292 .6805 .8414 
4.65 .0241 .1230 .2521 .3879 .5312 .6830 .8445 
4.70 .0242 .1235 .2530 .3893 .5331 .6855 .8475 
4.75 ,0243 .1239 .2539 .3907 .5350 .6879 .8505 
4.80 .0244 .1244 .2546 .3921 .5370 .6903 .8535 
4.85 .0245 .1248 .2558 .3935 .5389 .6928 .8594 
4.90 .0246 .1253 .2567 .394' .5407 .6952 .8594 
4.95 .0247 .1257 .2576 .3963 .5426 .6976 .8623 
5.00 .0246 .1262 .2585 .3on .'44S .7000 .8653 
5." .0249 .1266 .2594 .3990 .'464 .7024 .8602 
5.10 .0249 .1270 .2603 .4004 .'462 .7047 .8711 
5.15 .0250 .1275 .2612 .4018 .5501 .7071 .8740 
5.20 .0251 .1279 .2621 .4031 .5519 .7094 .8768 
,.2, .0252 .1284 .2629 .404' .5537 .7118 .8797 
5.30 .0253 .1288 .2638 .4058 .5556 .7141 .8825 
5.35 .0254 .1292 .2647 .4071 .5574 .7164 .8854 
5.40 .0255 .1296 .2656 .4085 .5592 .7187 .8882 
5.45 .0255 .1301 .2664 .4098 .5610 .7210 .8910 
5.50 .0256 .1305 .2673 .4111 .5628 .7233 .8939 
5.55 .0257 .1309 .2682 .4124 .5946 .7256 .8966 
5.60 .0258 .1313 .2690 .4137 .5663 .7278 .8994 
5.65 .0259 .1318 .2699 .4150 .5681 .7301 .9022 
5.70 .0260 .1322 .2707 .4163 .'699 .7323 .904' 
5.75 .0260 .1326 .2716 .4176 .5716 .7346 .90n 
5.80 .0261 .1330 .2724 .4189 .5734 .7368 .9104 
5.85 .0262 .1334 .2732 .4202 .5751 .7390 .9131 
5.90 .0263 .1338 .2741 .4215 .5769 .7412 .9158 
5.95 .0294 .1342 .2749 .4227 .5786 .7434 .9185 
6.00 .0294 .1348 .2757 .4240 .5803 .7456 .9212 

H-AreaHWMF F-13 

.35 AO 
.9287 1.0990 
.9328 1.1038 
.9369 1.1086 
.9409 1.1133 

.944' 1.1180 

.946' 1.1226 

.952' 1.1273 

.9568 1.1319 

.9607 1.1364 

.9646 1.1410 

.968' 1.1455 

.9723 1.1S00 

.9976 1.1545 

.9800 1.1590 

.9837 1.1634 

.9875 1.1678 

.9913 1.1722 

.9950 1.1765 

.9987 1.1809 
1.0024 1.1852 
1.0060 1.1895 
1.0097 1.1937 
1.0133 1.1980 
1.0169 1.2022 
1.0205 1.2094 
1.0241 1.2106 
1.0277 1.2148 
1.0312 1.2189 
1.0346 1.2230 
1.0383 1.2272 
1.0418 1.2312 
1.0452 1.2353 
1.0487 1.2394 
1.0521 1.2434 
1.0556 1.2474 
1.0590 1.2514 
1.0624 1.2554 
1.0658 1.2594 
1.0691 1.2633 
1.0725 1.2672 
1.0758 '.2111 
1.0792 1.2750 
1.0825 1.2789 
1.0858 1.2828 
1.0891 1.2866 
1.0924 1.2905 
1.0956 1.2943 
1.0989 1.2981 
1.1021 1.3019 
1.1053 1.3057 
1.1085 1.3094 

.45 

1.2835 
1.2690 
1.2945 
1.2999 
1.3053 
1.3107 
1.3160 
1.3213 
1.3266 
1.3318 
1.3371 
1.3423 
1.3474 
1.3526 
1.3577 
1.3827 
1.3678 
1.3728 
1.3778 
1.3828 
1.3878 
1.3927 
1.3976 
1.4024 
1.4073 
1.4121 
1.4169 
1.4217 
1.4265 
1.4312 
1.4359 
1.4406 
1.4453 
1.4500 
1.4546 
1.4592 
1.4638 
1.4684 
1.4729 
1.4775 
1.4620 
1.4865 
1.4910 
1.4954 
1.4999 
1.5043 
1.5087 
1.5131 
1.5175 
1.5218 
1.5262 

WSRC-TR-99-00013 
Unclassified 

.50 

1.4847 
1.4910 
1.4972 
1.5034 
1.5096 
1.5157 
1.5218 
1.5279 
1.5339 
1.5399 
1.5458 
1.5518 
1.55n 
1.5635 
1.5693 
1.5751 
1.5809 
1.5866 
1.5924 
1.5980 
1.6037 
1.6093 
1.6149 
1.6205 
1.6260 
1.6305 
1.6370 
1.6425 
1.6479 
1.6533 
1.6587 
1.6641 
1.6694 
1.6747 
1.6800 
1.6853 
1.6905 
1.6958 
1.7010 
1.7061 
1.71\3 
1.7164 
1.7215 
1.7266 
1.7317 
1.7368 
1.7418 
1.7468 
1.7518 
1.7568 
1.7617 

Third and Fourth Quarter 1998 



Control Charts 

... .. .. a -c .. ... 
= 
d 
S 
~ 

'" (IS 

~ .... ... 

Ii 

" • 
" " • • 

;-- ---

.. 

s l 1 un 

H-AreaHWMF 

--'-._--",- -- - -r - -- - .... - - -- -r- - -- -r- - -- -". ---- -r--' - 1--
, , , " " 

--~-----:-----:-----:--~- ----:-----i-,----;----· , , 

",'" ___ ; _____ ~ _____ (' ___ w ~_ w 

, 

.. .. 

P.lllP Ull lS II 

F-14 

.. .. 

.. .. .. 

• .. .. 

.. .. .. 
• 

.. .. .. 

,.. 
ell 
l1li 
ra:l 
eo-
l1li 
-< .. 
0 -
~ ... 
eo-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



e 

• 

e ... .. ::I 
OIl 

0 ... 
.... 

0 ... .. ... .... 
= E-t 
d 
! 
~ 
• .. .. 

OIl 

i .. 
.d 
rIl 

'= .. 
= -i 
d 

'" .. .. 
" " 
• 

• • • z 

+ 
'" .. .. 
" " · • 

• .. 
t 
· • 
· ,. 
• 

• · • • • 

, , 

.. 

H-AreaHWMF 

.. 
" " .. 

- -r -- - -"; - -- ---r'-- .-. ',- _ .... -. -. '-",--'--' _. , 

, , 
-- ~ - - - -1-'---'-7- w - - -:.,.- ---"---':--- -- --- ",-,--- --, 

... _'_ ... , 

.. ~ • H ~ 

P.JlIPUlIlS U J 

F-15 

.. 
u .... 

.. .. 
"' 

.. .. .. 

.. 

.-
UJ 

= IiIil ... 
= < 
;;;J 
QI -
~ ... ... 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 



-~ ... 
~ 10 

'" ~ 

d ...:l -0 " 10 ... ~ 
1:1 

d -
~ ~ 
~ ... 

l;J 10 

'" = oJ = .. 
-= .-I 
Ul = -= I"-l .. 

1:1 == -i ...:l d ...:l 

~ 

r:r 
I

:; ; 
"I ,,' 
• • 
· · • · '" 

i 
i 
1 

I 

tl , 
II I 
" I .. 

I 
" .. 

I · • • I 

f ! I 

I 
! 
! 

• 
~ 

~ 

i • I 
~ 

i .. · I • I .. 
• 
· .. 
t 

,- -.--, 

:-----, 

,-----, 

.. 
'" .. '" 

.. .. 

H-AreaHWMF 

.. 
'" .. ... 

--\"" -"- -""- ----1"- -.- -,- ----r - ---..,------ - ----,-- -- --"'I--
;' , 

\ 
' J 

____ : _____ + - ____ 1_- ___ ~ __ 

' -, 

.. .. .. • .. .. .. .. .. 

.. .. .. 

• .. .. 

.. .. .. 

.. .. .. 

U ! UO!l8 J lUa3U0;J 

F-16 

-Ul 

• IlI:l ... 
• < 
j;) 

0 -
~ ... ... 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 

• 



WSRC-TR-99-00013 
Unclassified 

.. .. .. ., ., ... .. ... .. .. ,----- --.- ----~ -----r- ----,- ----T--- --,- ----1' --- - -,-- -- .''1-- '" 

:.: 
" • 
" ~ " - • 

A • '.-, 

aJ 
oW 101 • .. ~ i 

'" 
~ 

+1 
d ;. 

e 
(,) • - ~ Cit 

, , , , , .. 
)----- ' , , , .. 101 I --r----~-----f----l-- ---~-----7-----~----,-- .. ,.. 

I 
, , ... 

I 
<Il 

CI - l1li 
d aJ :.: , 

" I IlI:l 

! 
... • I ... e " " l1li ... , 

~ • < • ;;l .. 
(,) 0 ... = · .. • '-

'" N • 
i f IlI:l 
iii ::!l -= : .. 

1'Il t.) I 
, .. ... :----- __ ow'. ----f - _w_ -:- -- -- ~-- .. ... '1:1 = • 

iii = • 
1:1 .-I · -= .. f! ~ 

• i 
• , 

a I 
~ 

, .. I 

i 
, 

h , 'w.' 
• I .. I • • 

, 
~ .. 

L!J .. .. .. 
'" 

., ... ., .. • .. '" • ., .. 

U ! UO! llfJ lua:lu0;J 

H-AreaHWMF F-17 Third and Fourth Quarter 1998 



-.. 
aI o 
.. .. .... 
1:1 a 
~ 
~ 

GO 
C!iI 

G -... 
k -... = • 41 

.. 

.. 
OJ ... .. 

.. 

-;-" --

.. 

r;; • ,un pJ:1!pU1!~S 

H-AreaHWMF 

• 

u ! u 0 

F-18 

~ -_.- - -:- -.,. 

.. 

.. .. .. 

-.. .. 

.. .. .. 

.. .. .. 

J8J~U~3U03 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



WSRC-TR-99-00013 
Unclassified 

... ... " '" .. ... ... '" 
.. .. 

-~t--·--,-,-- . - r - - _. ','--- ---._--------------------' , . , .. 

" ,-' 
" : "-.. 
" " -41 ~ ... ;. • .. 

" 41 · :z a ..:I t - m 

0 
, .. .. "" -' ;-- --- ~- .. --- 41 t'Il 

s= 
=-= d - z 

~ " 
j:rl 

~ 
.. too " " =-= 

~ · < • ~ 
• 01 ... Q .. • -" ~ .. 
f ~ f ~ .. 
.1:1 ... .. 
t'Il = , 

'" ... 
~- .--_. _ L ... _ - ~ .,.,-- .. , ----;-----~-- .. , too "c:I fIJ • .. • = = .. i 

.. 
I ..:I " a · • ..:I -I .. 

~ • I .. 
I • • 

"'I 
11 w .. .. .. ~ • .. " • .. • w 

s • ,Ull pJ'lIpUIIlS U J uo l B J' l a a ;) U 0:) 

H-AreaHWMF F-19 Third and Fourth Quarter 1998 



.. .. .... 
.. .. .. ... 

i 
,----- - -r' - H - - ""- ----r- - ---,- - - -- T---- --,- -- --1"- --- .,-- -- -., __ 

.. .. .. 

... ... 
til 

d -o ... -1:1 

d 
! 
~ 

-as .
e .... 

I 

~ I 
: I 
~I 

+1 
I 

~i 
" 

,-----, , 

:-- ---

.. 

S l l un 

H-AreaHWMF 

" , 

, " 
--}----~-----~----~----- } , , , , , , 

, 1 

, , , , 
--~----~-----~----~--

.. .. • 

II ! 

---T·----r---·~--

, 
" 

, , , , , 
--~- --- --;. ---- -;-- -- -~--

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

UOllll.llllil3U0;J 

F-20 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



1:1 
41 • 0 ... "" .. .... .. -0 1:1 

... -0 III .. 
41 -= ... 

d -"" ~ 
.... -e 1:1 

I 

41 ..... 
... III .. "" ..... 
!:t 
.c 
rIJ 

OCt.) .. 
0: 

r--; 

I~ 
" " 

· • • 

t 
· o 

• ~ 
• 

.. 

H·AreaHWMF 

'" ... ..... 
--r----'-----r----'--

" , 

--r----~-----~---· 

... .. 

, 
: t;.; , , 

• 

'" ... .. ... 

, 
-.- r" ----:.,----~-, 

__ • .: ___ - _.\0 _____ , _____ ;._ , 
, 

.. 

-a 

'" 

.. 
a .. 

.. .. .. 

D , DO 18.11833UO;) 

F·21 

-I'll 
J:III 
f:<l 
foo 
J:III 
-< 
!;) 

0 -
~ .... 
foo 

WSRC-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. 
'" ., 

.. .. 
OJ "" 

WSRC-TR-99-00013 
Unclassified 

,----- --~----,-----r-·--~----- - - -- -,-- - -- T ---- .,- ----

.. 
• • 

= .... ... Qj .. ,CI • a Qj --c ... .. .... .. 
1:1 = 
d -
~ 

= I>-
s= e ~ ... .. • 

i ~ 
GI .-4 -= G!!l = -a .-4 .. = !! 

11 
d~ 
~ 

~ 
i 

• · • • • 

W .. .. 

s 1 ! un 

H-AreaHWMF 

: : , , 

.. .. .. • 

, 
, 

, , , , , 
----~----T-----r---, , 

, 
----:- - - -- f ---- -~-- - - ,,--

.. .. .. .. .. 

.. 
• .. 
~ 

~ 

• .. 

.. .. .. 

,... 
l7.: 
l1li 
IOiI 
E-
l1li 
< 
;:. 
0 ... 
~ ... 
E-

U 1 UO 111lt.llU;I;'UO;) 

F-22 Third and Fourth Quarter 1998 

• 



:.I 

" m 

" " · 
Ei 

• 
M ... :s .. 

'" !5 -.... --0 

• 
M 

• 
'" t .. 

"" 
, -- ---, - Eo< c:I 
, 

d :01 

" 
S • 

" " e u • • 
~ ... • .. = '" 

• • 
t ~ 
Q> =:I 
-= rI.l {I!I 

.., = 
f 

:-----
• 

Q> • 
c:I - ~ 
i ~ 
d ~ 

• .. 
, 
· • .. · • .. 
• • · .. 
t 

.. 

H-AreaHWMF 

.. .. .. 

.. .. --r -~ --~- ----r- --- -;- ~., ----;. ----+----- -;--.- -~-- .. , " 

--~----~-----~----~----~ 

'" .. • 

u ! 

, " 

, 
': , , 

, 
~t-----~----{--

.. .. .. .. 

.. .. .. 

.. .. .. 

UO llVJlUa;,UO::> 

F-23 

-fI:l 
III 
r.1 ... 
III 
< 
:;;l 
0 -
~ ... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

... e .. '" '" .. ... .. .. .. .. 
--r----l-----r----~-----T----~----- .. ,. ,-- .. , , " , 

:0. 

" 
", 

• 
" " - • 

QI .... 10-.. · .. QI • 
" 0 ~ t - e 

= ' , .. .. .. -.;.----~------;.,-- ----:-- .. -. .. QI Q/l 
1:1 III 
d .. :II 1\1:1 

~ " S • fool 
" " III 

~ · < · ~ 
• Q .... 

t.J · .. • -.. .. 
f ... 

f ~ ~ .. 
.c:I ... .. 
Ul 
~ '" .... 

e' ~'- ---- ----;-----~-'- .. ------- .. 
'1:1 r.IJ · fool .. • 
1:1 

== • > 

i ~ • 
d ~ ; 

~ · • • • • 
• 

f w .. .. .. .. .. .. " • " .. ~ ~ w 

S l I un 'II , '110 J l1l'J l'll33UO:> 

• 
H-AreaHWMF F-24 Third and Fourth Quarter 1998 



~ 
l> 
iii 
AI 
:x: 
~ 
"1j 

." 
~ 

~ :;. 
<I. 

[ 
a' 
" S 
~ 
i ., 
~ 

! 

e 

'" ... 
.~ 

1:1 
l;l 

~ 

... 
01 
~ 

= 01 ... 
rIl 

1:1 -
1:1 
<:> -... 
01 .. .. 
= 
<II 
U 

= 
<:> 
f..l 

e 
ConfJl ned Sbewbart· CUnJM Cont rol Otart 

\'\ELL JtiBIOIC· Zi nc, tot al recoverabl e 

t_,.,~ _~~~_~.Il. ~~~~~.~ _~:.~,=-__ ._~~_~~~ __ I _~~ .. ~_:Ug u 11 ____ ~.~~~~~.~ .. ~_~_.~~.~.~M _, .. ___ J 
t: -, _____ N. __ ow _WAW_ ~ ~~ _ ~. _________ w ~_,_ W_" _.w M ~ ______ ¥_ HW ~ _________ " ____ ,_w ____ ~ ________ M _______ w __ w ~ M __ ~ __ , 

, , , , 
" I : 

, , , .. -f.- -MM •• W ___ ~_ •• - ---- -. - __ -". __ > ___ ~ ___ • __ • ___ .w ___________ • __ w _. ____ : _______ • __ ~ ___ • _______ w ________ .w ~ 

w • __ : 
0 ••••• -.. t --:- - : -----coo-- : ._, '+~ '~~~~~~ ~~ ~~~~. ·~~i·~~ : 

' _."ow •• _____ , 

'-1- -......_+... __ ,~_ , 
... --_.. , 

, . ___ .w ___ ~ 

: : ... -_ ... ! 
, . , '-- -: _ .. _ .. H.__ : 

.1.. -_. I 

. I : ___________ , __ _ .. -
• 3_ 

.,-

' , ' , 
---~---.- . 

_ ____ ........ _~ •• 'W_' _""_w_._'_· __ ••••• __ ... _____ .w. , ____ : ___ _ . _ .. _. -, 
, , , 

_ ... 0. __ • _."._. . --~-'" ,----~. - ..... _ .... _ ..... -... , , , , 

.s~I------------------~----------------~--------------~ 

·';I--~r_--._--,_--T_--._--._--._--_r--~--~--~--_, 

e 

b 

SCL 

·SCL 
• h 

u,. I"" 1", 1", 
TI ME (OUARTERS) 

~ 
~ 

s:il ". iii'" .. 'P .. ", -. '" ~~ 
<1.<0> 



:t 
:I. 
Ci! .. 
:t 

~ 
." 

")1 
:ll 

:;! 
a: 
g: 
Q. 

a' 
" ~ 
~ 
~ .. ... 
! 

e 

., .. -c::I 
~ 

"CI .. ., 
"CI 
1:1 ., 
... 
<IJ 

1:1 -
c::I 
co 

.. ., .. ... 
1:1 
<II .. 
c::I 

'" ~ 

CoRbl ned Sbe,mart· CUSUM Cont rol OJart 

WilL IfiBlOlD· Arseni c, total recoverabl e 
__._a.a.dar.I ••• 'falaa ~P ••• tl •• CUIUM .-+--Jh, •• I ... CUSUM 

'''1--- -, --- -- -- - -- -- ~ ~-. - - -:-- - --- -- --:- -- . --_ .... -. - -- ~ .'-- -- - _. -- -- -- ---,-'.- --_. '-- -.. -. + _. - -,. --NO •• N -- - ---: 

s I 

4""1- - ---- ,._-'-----_ ... -:" 
, 

,----- __ w_ • __ v. __ . _ .. __ , _____ .'- ____ . _"" •• _w.v.w_ . __ .___ _ __ _._ _______ ". __ +. __ ._w ____ _ 
, , 

l_'_~ ____ N' 
, 

__ . ___ " _. _. -r • - - . - _ .. - - '. - • - - - - - - - - - - - - -- - -- - - .,--- - - • - - . - - - - - • - - -, 'f;. . :;--z::s;----:-m----.m----mm-------nm:------.-------, ' . " ' 

.? ~ : 1 ~ 
J _ . _ _: ,~ 1 , ... , --:- .... 

.2_ .. 

, , 

•••• - _. _. - VI , 

< , 

---; 

·L 
, , , ____ H_. _________________ w _____ WH ',' ___ • ~ __ ~ __ • _______ .9 _____ • ________ , ___ • ______________________________ , 

. .-
··~I------------------~----------------~-----------------~ 
.f41--~--~--~r_~r_--r_--r---r_--r_--r_--~--~~ 

h 

SCL 

·SCL 
• b 

I", I'" 1'" 1'" 
TI ME r OUARTERS) 

e e 

~ 
~ 

C::::;! 
51" 
iii'" 
~~ 
""'" CI> ... 
Q.<4 



e 

" .= ... Q, 10 

'" -0 CIII 

-C> III ... ... III 
1:1 = d ... 
~ ~ 
~ 
... Q 10 

'" ... 
i .:> II> 
..c: ... 
{II = " rIl II> 
1:1 tel -i ~ 
d ~ 

~ 

· I • 
~ I • 
~ 

I • 
'" 
+1 

I 
I 
I 

ill i 
'" ! .. 
'" ; 

" 
, 

• • ! 

· • .. 
1] 

i • • , 
! 

• 
1 .. .. ! • 
i • 

~ .. 
to i 
• .. 
• • .. 

1 

, -- _.-, , , 

' ____ w , 

I 

.. ... .... 

'" .. 

S I Ion 

H-AreaHWMF 

.. ... .. .. .. 
~ 

--;----;-----r-----,------:------,-----T-----'-----'"I-- .- ---- r • 
, 

--;.----~-----:--, , 

, 

'-

K 
~----:- ----+ ---- -~----- j--

, " , 

~- ' , 
, 
; 

.. 
~ 

.- ---- r- • 

, , .. 
~ 

---:-----7-----:-----'~-- -- ---- r- .. --~----~-----~----~-----

I .. I ... I .. I 
\. 

• 

o , 

I I .. 1 .. I .. .. .. 
.. 
~ .. 

DO! IlJ.llOa300:J 

F-27 

-

-
... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
:b 
iil 
II> 
:t 

~ -.; 

'71 
ill 

:;! 
:;. 
Q. 

!ll 
Q. 

a' 
" S 
~ 
ii ., ... 
~ 

• 

.. .. -r:I 
P 

" .. .. 
" r:I .. ... 
rIJ 

r:I -
r:I 
I:> .-.. .. .. .. 
= 
01 

U 

r:I 
I:> 

C.,) 

Conbl ned Shemtart- CUlUM Cont rol Chart 

WELL HS B 101 D - I 0 din e - 129 

c:. • __ ~~_: __ :~_:_~~~:._~~_"~~~_:_: __ .~~_~~~-----r~~~_~_~~~ __ ~ u B u_~______ -+-H. , •• i •• ._~ ~~_~~ ____ I 
'.,. ~ _ ~_ N. W ________ ~ ~ __ ~.~ ___ ~ _____ • __ ~ _______ ~ ____ ~~ ~ _ •• ~._ ~.~ ___ , ____ N __ ___ ~ ________ • _~ ~w __ • w _____ ., 

, , 
o 

5i=---------------+----------------+---------.------~h 
4 4_. _. M M ~ __ • ______ w ~ __ •• H _ •• _. __ .w ._~ _w. _. ___ ~. ow _ ~ ____ w ____ • ___ ~ OM WW_; ______ . ____ w ~ __________ MM ___ . _____ ~ S CL 

'. c_ 
o 
o 

2-j,_~ __ ._ : __ '. ___ :. ___ ., __ w. w_ 

o 

_._'. __ .w ••• __ • ___ • ___ • ____ ... __ • _'K ...... 
o 
o , , 

• - __ .w _ .w ___ w ________ : ______ _ 

, 

o 

o , , 
-----------_._------------, , 

o 
__________ •• WM ••• : _~ _________ .. _._w ___ • _____ :____________ : 

I .. t--- d 

___ h ___________ h -- -----: t-------- 0 ______ 1 

• , 
o 
o 

o , 
o 

o 
o 

.1- .1.. •. __ •• __ ~ 
,. -- .. - -- --- -- - - --:- - - - ._-_ .. _---_ .. _--{ 

.L 

• '''1--- -- --------- '._-,----' 
o 

·4 .. H.' _ ~ ~ ________ W'O _N' __ .'. __ . _. __ .w _ .' ___ •. , 
o 

, , , , 
0-

---------. --. -----.. ---r . --. -----
, 
o 

o 

o , 
o 
o 

-; 

-, .. ---- .. ----------~ 
, , 

- - . -- --- --- .... -_. -' -.... , .... - -- _ .. _ .. ~ --- ---- -_. - --- - _. - _. , , 

.s~I~----------------r---__ ------------+---------------~ 

··~I----r---r---~--~--.----.---r---T---.---,---,~~ 

·SCL 
• h 

.,,. 
.". I'" I'" 

TI ME (OUARTERS) 

e e 

~ 
~ 

sit <>, 
ii;<O 
~:g 
~g 
<11 ... 
Q.Co) 



n ~---- --r----~-----r----~-----r----~-----T-----~----,--

.. .. - .. 

~ -.c 
~ ... '"' .. ~ 

01 ro-
C) ~ 

~ - qJ 

0 '" .. -~ .. 
~ .. 

I 

I 

i 
)Ii i 

" I 
• 
" .. 
• ! 
• i 
~ ! • X, 

+1 I ,-----
i 

:II , 

:: ! ' 

" " • 
• i 

· • • 
\ 

f: i 
I , 

I 
• 

I 

• 
• .. 
• , 
• I 
• ! 
~ .. , 

· • 
I 

.. 
• 

,-----

W 
I 

'" ~ 

S l I un 

H-AreaHWMF 

, ' , , ' 

, . 
--~----~-----;-----:--- ~----~-----~-----~-----~-- -- ---- - : 

, , 

, ,4 : . 
, . '\\ ' , , , , , , 
j " " ' --~ ----;-----~---p-~ c_ _ ~- _ --'- ---of --__ -: _____ ; __ 
, , , , 
, , " ",' . " , , , , , 

: :-~ : ' , > ~ , , , , , , 

, i, 

V : : , 
I , I I I , I ... .. .. • .. .. ... 

.. .. -- ---- r- .. 

t-

.. .. .. .. .. 

P.lllPUlIlS U ! U 0 ! III J l U a;) U 03> 

F-29 

-

-
... 
"'" 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
:b 
iil .. 
:r: 
~ .,., 

2: o 

~ a 
~ 
a. 
~ 
" s 
~ 
i .. -~ 
• 

.. ... .. 
CI 
l:I 

." 
... 
<II 
." 
CI 
<II .. 
{I) 

CI .. 
CI 
o 

.. 
<II .. ... 
CI 
'II .. 
CI 
o 

I',,) 

, 

Contll ned Shewhart· ClJSUM Cont rill 

W!IL IfiBlOID ~ Ni trate- nit ri teas 
OIart 

ni troglm 
____ .t .... ,.41 ••• V-llle --.l:W;--P •• ltt'l'a CUIVN --+-"' •• _*1 ... eUltJM 

," , , 
5 I : 

, 
a 

• 
· I 

• 1 

• 1 

• • 

, 
---------------.---.~--.---------------.-.----.-------~ 

• ___ •• _________ • _. _______ • _____ ~ •• t. __________ ~ __ • ___ • w __________ w. __ , __ . _____ 0. _W __________ 00 __ W ______ ..; , , 
, , 

-------------_._.--------------------------------_._--------------.~-.--------.------.---------------. , 

-------- --~ ---- _. ------ ---_. --- -_'- .. _ ----- -- -_. _ -- _ --- ----- _ --- _ ""1 __ 

~. , ~~ ,_, ~u. <.0' • ..::/ mmuwu __ m~" ! !~<::::::::t::., 
,~-~ -y~, 

- ._. _______ - ___ ._ - 0- __________ ._ •• ~_ 

_ ~.- ~~-- --- ---- _ .-- ---- --- N". --."0' 

, 
_ •• _ ---~-. -- ------- - .,_. ---- - -- - --- __ ow' , , 

.- -- ----- .----- ----- ---:-_. --- --- -- -._- ---

--- ~ 

- .M. _ ._.-; 

oS I \I .. 
• f I !l 

h 

SCL 

·SCL 
• h 

"H ",. ",. "" TIME (QUARTERS) 

e e 

~ :n 
<;l 

§=:il " . iii'" 
~~ 
Sig 
ID_ 
a.Co> 



::x: 
:l. 
iii ., 
::x: 

~ 
." 

2: -

~ a 
~ 
Q. 

;!' 
<: 

S 
o 
~ 
it ., 

i 

e 

.. ... 
1:1 
P 

"CI 
... 
01 

"CI 

1:1 
01 .. 
~ 

1:1 -
1:1 
o 

... 
III .. .. 
CI 
QI ... 
1:1 
o 
t) 

• 
J I 

4 

, 
2 

e 
Conbl ned ShewhBrt· ClBUM Control OtBrt 

beta vmLL HSB101D Nonvolatile 
. ... """"" ...... ,. __ . 

•••• r.'I.d V.I .. ~ •• Ilt' ... (lV8UM -+--N ........ CUIlJI/I 

-.--- .--.-.---------.-----~-r--------------~-------- .. -- .. --_-,--0---------. 

----,---_ ... - -.----- -.~ -.~------,.--. , , 

, 

~ ________ • _ •• - ____ , _____________ - ____ - ______ .w __ •••• , ", 

, , 
, , , 

---------------.------------.--~-~---.-- .. -.-----------------.-.--.~-.--------.---.--.--.---.-------~ , , , 
, , 

______ • ___ 0 ••• __ ••• ___ •• ________ ~w ______ •• w_. _w _______________ • __ ., __ ••• __ • __ 0_ ••• __ ~ • __ w_ 0_0'. _______ , 

,,:::::,. t\::: ' " .c:::::::: . < ..... < tn' L( L... , ... ~; 

, 
• 1 

, 
.- .. -~--------.-----.---.-------------

-2 

• J 

• 4 

.. 5 I " \ <:: ~ 

• 6 I \ ") i I 

e 

b 

SCL 

• S CL 

• b 

"" "91 ,", .", 
TI ME ( QUARTERS) 

~ 
~ 

§=:iI 
n ' iijCQ 

~~ 
::!l;C) 

~~ 



1= 
)0 

iil .. 
J: 

~ ..., 

~ 

~ a: 
[ 

i 
f 
~ 

~ 

e 

'" .. -t:I 
W 

"IS 
.... .. 

"IS 
t:I .. .. 

<Il 

t:I -
t:I 
o .... ... .. 
.... ... 
t:I .. 
u 
t:I 
o 

CJ 

Conbi ned Shewhart· CUSUM Cuot rol Otart 

WELL HS B I 0 I D - Ra diu m- 228 

[~~~_~_~~~~~.i_ .. _,.~~ __ ~_~~~: ______ ".~; -----;~~~_~~~:.~._~.~8 UK _____ ~_~~~ ~ ~~:m~~~~~ __ ~1 
',_. _._ ~. _ ~"_ ~~ ___ ~ ____ , ~ __ "~. __ • ___ , ___ • H ____ ~ __ ~ •• w ________ " M ___ • ~ ~ __ , __ • _ ~ _____ .~ 

~ _____ '~H, 
, , , , 

, I ' 

4_ ., . _ •• _____ ~_ -~ _ ~ __ •• , __ --'r---_ .• - - --- •. --- -- ____ -_. ~---. ____ :H _____ -. _ ~ ~ _____ --- .. - --- --- -.- _ .. ~ 

3_ • _ •• ~- •• -- _ •• -- .-~ -- ----.- -. -"- -----_. ~ ~ •• '-------.- ••••• ------~ ••• - ----- ----, --j , , , , , , , , , , , , , , , 
..- -- - -- .-. ~ ------_ •.• ~ ••• --- --- - •• - "1"'-- ~-- ~ _ ••• " ._---". _. -- -- - -- ~ - --!"--- -- --_. -- --- ---~ -- -----. ---"·"1 2_ 

, , , 
, , , , , 

__ . ____ ._. __ • ________ . ___ •• , .". ___ .L _____ ~ w_ •• ___ • _H" ••• _______________ , __ ' _'H. _ . __ . ____ • ____ . _______________ , , , , 1-

~.t~:4~·-··-·-~::::·::-:.::::--:·:::·-: • 
- 1 

, , .. - , , -.- - -- - - - - -- -- - -_ .. _. ---- ~ .. -- -_.- ._,- - - - -- _. -- - _ .. '.-.- --. ------ ----_ . 

-3_ , , , --r .. -'. -. -- . --. ------. ---. --~ -------:- ----- -----. _. -------.-. -. ------.. -: 
, , , , , , 

·4_ .._. - _____ - - _ ... ____ - •• _____ - - • ____ , ___ •• __ H. - ____ 1 __ _ -- .. --------.------------~ , , , , , 

·!41------------------~----------------+---------------~ 

-'~I--~----r_--r_--T_--~--,_--_r--_r--~--~--_,--~ 

b 

SCL 

,SCL 

- b 

I'" I'" un u" 
TI ME ( OUARTERS) 

e e 

~ :q 
9 

s:i! " . ... '" :g~ 
Si Q 

.. ~ 
Q. ... 



:x: 
:i. 
iil 
II> 
:x: 
~ 
"Tj 

'1' 
l:l 

:;! 
a 
a 
;!' 
<: 

S 
I;) 

~ 
~ ., 
~ 

~ 

e 

'" .. 
t:I 

;=;l 

.., 
... 
01 .., 
1:1 .. .. 
rI.l 

1:1 ,. 
1:1 
o 

.. .. .. .. 
1:1 
QI 

U 

1:1 
o 
U 

, 
, I 

4 

3 

2 

e 
CoRbI ned She,mart· CUSUM Cont rol Otart 

WE L L HS B 1 OlD - S t ron t i u m- 9 0 
_____ It •• dar.' ••• Valul ~r •• lfl •• CURUM --t--Xlllti •• CUI UK 

___ wow __ ow ___ w ______ • __ w. _. __ 0 ___ , _________ ow _w __________ w. ~ _w _. _________ w __ w_ ow ___________________ ow w, 

, , 

, , , 
-··-----------r--·-··--·---"---------·------·--~------------

, 

, , ----------.., 

_,_ •••• ____ • 00 _______ • ow •• w. __ w.w ____ • __ '_. __ ow _____ •• _W" _w _w ___ 0_ M_," _ ... w w __ ., , , , , , , , , , , , , ---------------------------------r-------------------- __ ow. ___ • ___ , __________ • _____ •• ______________ •• , , , , , 
. ___ w____ _~ __ "._"__ .L ________ • : _. -.. _. --:- _. _. _. -: 

• ~< :::, <::.h:::o: ',on' ::;::::= afl----- Uh 
_______ , 

· I 

-2 

! ___ H~--:~--- _~ __ _ 
.... ' ,:;:: : 

--------------._-.-

• 3 

• 4 - - .'. 'W _____ • __ •• _. _ •• __ ~ _ • ___ _ 

e 

b 

SCL 

: -SCL 

·!;I------------------r-----------------~--------------~ • h 

··;I----~--,_--~--~r---,_--_r--~----r_--,---_r--_,---4 

t"" t'" .,,, I" , 

TI ME (OUARTERS) 

~ 
:Q 
9 

§=;j ", iii'" ml Sig 
a~ 



... 
"" .. 

r!3 .... 

· 
tl 
.1 
• 
~ 

• .. 

.. .. 

S 1 ,un 

H-AreaHWMF 

--r----'·----r----~-----, , , 

--,. 

, , . 

.. 

, 
--~- -- -or ---- -{----, , , 

, , , , 
-----~----~-----

.. .. • 

----------T-----r----~--

, 
--- -:- - - -- i ---- -;-- --, , 

, 
_M 0_ .'.- --- f-----;---- _ • .1 __ 

.. .. 

p".puelS u ! 

F-34 

.. .. 

.. 
~ .. 

.. .. 
~ 

• 

.. .. .. 
• 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 



,-- -- - - -I' - -- - ~- --- -r.---- ---,- ----y- ----,- -----:- -----,--- -,--
.. .. .. 

... .. .. 
d 

-i 
~ 

e 
:I -... -

: I 
, 

: I .. , 

tl 
• • 
• .. 
, 
· • .. 
• • .. · , 

,f: 

, 
,-----, , 

!----, 

.. 

S 1 I un 

H-AreaHWMF 

· j 

--;. - ---~- ----;-- --- -:- ---. , " 

· J 

, , , , 
--~----~-----~----~----~ 

.. • 

U I 

, 
. ~-+-----~----~--

.. .. .. 

• .. .. -

.. .. .. 

.. .. .. 

UO llfJlU33UO;) 

F-3S 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

... e ... Col 
Col .. .. .. .. .. .. 

,----- • -I'" ~ "- -"1- ----r- ----,- ---- T'----...,- ----T -- ---:,,- - - - - .. -- o. : ' , : : ' , , , 

:II 

" m 

" " 
"IIf · ..,.-:, • ' .• )1, 
fO) · ... ~ • .. -III - • ;w:! 

d flO) 

tl flO) - ~ , , • 
= 

, , , .. .. a I 1----- ---~-----+-----~----~-- .. -
I 

, , , - , , I'll 
CI = l1li 
d - :.I "'1 " I 

S = m foo 
" = " l1li 

e .. • < :;J • l:l 
I ... 

• I 
0 .. -III ·1 

i Q tl ~ G> ..-! J -= -= I .. e I'll 
I 

.. ... 
..-! ,----- ---~-----t-----~----'~-- .. , 

foo "C = I G> 

= ; • I , - .. I t ~ I 
t3 ..:z • 

I ..:z ~ .. 
~ 

• • , .. 
• • ;i 

JJ .. .. .. .. .. .. .. .. • .. .. '" .. .. 

u ! U 01 llJ.J l u,," U oa 

H-AreaHWMF F-36 Third and Fourth Quarter 1998 



CIC 
~ ... ('II .. 

Of , 
d a 
- = 

1:1 -.. ... 1:1 
CI 

\I d .. 
§ j;;J 

~ 
• ... = .. 
Of ... t -= ., 

.CI ... 
rn = .., r.o ., 
CI == -i ~ d ~ 
~ 

• i • · j • ! • i • • I 
• ! • , 

· I .. 
it I 

.. 
'" .. 

'" .... '" .. .. .. 
r- .. .~---- --I" - - -- o· - -- -r- - ---,. ---- r"· ~---.- -- - - T - --- -,-- ---, 

, 

.' 

'~ t 
il 

.. 
, , , , 

---~-----+----'~----i-- "'" 
.. 

·-r-·--;-----r----~--- -- -- -- .. , " , , 

I 
'I 

, 

, , , .. 
--~-.--~-----~---- ~----:- ----t ---- -;.,. 0- - ~-- - .. 

r-- - -- -- -- o. 

-

' . '\ 
-

.\i .. .. 
I I I I I I I I I 

o. .. .. ... .., .. .. .. .., .. ., .. 

S l Jun u , u 0 ! l" J l U it ;) U oa 

H-AreaHWMF F-37 

-CIl 

• IiIiI 
£-0 • <II! 
~ 
0 -
~ ... 
£-0 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:t 
:i
ii! 
AI 
:t 

~ 
." 

'1' 
~ 

~ 
a: 
~ 
Q. 

a' 
~ 
~ 
ii ... 

i 
e 

.. ... -1'1 
~ 

'CI .. 
CII 

'CI 
1'1 .. ... 

<I.l 

1'1 -
1:1 
o 
.... ... .. 
... ... 
1:1 
GI 

... 
1'1 
o 
V 

, 

OIDI ned She1tbart - CUllUM OInt ro) O!.art 

recoverable WilL HiBIOID - Vanadi UIll tot al 
r::::;::::;;"';-;;;;;,-;';-c--;-~'l~-;---'-~'::;=;;;l-;l~;-;--~~;';14------~-~~;-~',-,-;-;-- ~~; .. ~;'--.-... ---] 

•• ~ - .- " •• - -< - •• -. ~ • '" ., ... - - '" •• "' - - - --,"' ---.-- ... ---.------ ... -----~ , , 
, I . / « 

" :::> 

4 -------_ .... - ------,-------- -------- : 
I I -'1 

, ' ' . ' ' .-----.~ ... ---------.--- ------------1------------------------· _____ J 3 

2 _+".0 u ....... y ..... .0 .... u~. __ • .0".0 ............ un ....... : ..... u ............... un ....... , 

J '. • 
, , 

~-----------------.---------.-~-------.----. 
, 

----------.------~-------.-------, __ .w ___ 00_: 
, 

• • • • • • • 
- I 

• 1 

-, 
-. 

, , , , 

'0 ", , 

•• ___________ ~ ___ ~ __ ~ •• ___ ow ______ ~ _______ •• __ • ___________ •• __ • ______ : _____ ~ _ •• _. _________ •• _ ~ ________ ~ •• ) 

: I : 

, , ., .. .j .. 

, 

-!41--------------~--------------~--------------~ 

-'~I~--~--_r--~----r_--,_--~--~r_--+_--_r--~----~--~ 

h 
SCL 

-SCL 

- h 

It.6 I •• , I". 1'" 
TIME (QUARTERS) 

e e 

~ :u 
~ 

§iil ". iii'" 
::~ 
~.Q 

~s 
Q."> 



... .. 
01 

o 

• ... .. 
01 

j .. 
.= 
fIl 

'1:1 .. 
= -i 
a 

-

Q ... 
c:I ... 
j:Q 

rIJ 

= 
..::I 
..::I 

~ 

lI! 

" .. 
" " 

• 
· z: 

+ 

• .. 
-fl 

· • 
· ,. 

" 

-:1 

W 

1 • 

i • 

if 

,." - ... 

.. 
" ... .. 

.. .. 

- - ,-- - - 1---- '--T- - -- .,----- ..• ,.---

" , , , 

. -~---- .-.~." -.-. -;--- ,- -----:----- '---2~-~-"l 

'"t----~---, 
, 

• N • N 

.. 
'" .. 

-'" .. 

.. 
'" .. 

.. 
'" .. 

P.!'BPU'BlS U J uo PI.! lUa;)Uo:> 

H-AreaHWMF F-39 

.-
rIl • ~ 
"'" =; 
< 
;::l 
CI 

~ ... 
"'" 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... 
'"' .. 
a 
-o 
'"' .. 
1:1 

a 
~ 
~ , ... 
'"' .. 
i 

01> 

;l 
'CI .. 
1:1 

H-AreaHWMF 

... 
<> 

WSRC-TR-99-00013 
Unclassified 

., .. 
,-- - -- --r - ---'" -- - -r - ---..,-- --- ---- T ---- ",---- -~--

; D 

/ 
, , 
, 

, 
, 

I' I !' 

,__ ___ _ -:------;- -- - -~ -----;----04 .... --- .:-- --- ~ ---- -;-- ___ + __ 
, , " ,!" , , 

1....... : : : : ' 
i r-.~: :! : 
. "" , , " , , , , 

, " 
" , I , , I 

I ; : -] ~ 

, , , , , , 
--~----~-----~-- -~ , -----~·---i-----~----~·-

, 
, 

~, , 

I I , I , , I I , .. .. ,. .. .. • .. .. ... 

P ".p Ill! JS II I 

F-40 

.. .. -- ---- '- .. 
-

.. .. .. .. .. ~ 

Third and Fourth Quarter 1998 

• 



,---- - - -r - - -- -;- --- -,.- - -- -,- - - -- r -----,- ----T - --- .,-- - - - "1--

.. 
~ - ~ 

cu -,t:I = ... " .. cu 
" > 
d e 

~ 
.... cu 
It "" .. ... -1:1 !II 
d .... 
S 

e .... 

~ 
~ 

>. .. • ::I ... .. ~ 

" .. ii 
'" ..c: 

{II 

'CI t.) 

'" ~ 1:1 c::> - ... 
'1= 
d! 

~ 

• • 
: i 
~I 

1+1 
! 
I 

~I 
• 

:-----

I .. .. 

S l Tun 

H-AreaHWMF 

, , , 

, , , , --r ----:- ----r- ----:- --
, 

) , , , -'-----; ---- -,- _.- -:--

, , 
__ ..; ____ • .l. _____ ; _____ ~ __ 

.. 
~ -- ---- - ~ 

.. 
~ ------- .. 

v 
\ .. 

~ 

I I I I I I I I 
~ 

~ .. .. • .. .. ... .. .. 

u I UO! llJ.I ~ua3UO:> 

F-41 

-

... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
OIl 

o -o .. -c 
a 
! 
~ 

... = 
till 
GIl 

CII .... ... ... .... ... = , 
CII 

M 
! ~ I , 
, . 
; 

· · • · z 

+ 

• .. 
f 
· • 
· .. 

• · • • • • 

.. 

.. .. ..... 
.. 
u .. ... 

~ ----;-- - -- .,-- - -- T --. - .,--- -. 1-- ---,.- -. - -,--

.. 

, , , ( , 
, " 

--~----~----------~----. , , 

.. " .. • 

, , 

.. .. ... 

.. .. .. 

• .. .. 

.. .. .. 

.. .. .. 

S • I un p.l'8pU'8~S U I uo Illl.llU 1l3U 0:) 

H-AreaHWMF F-42 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



~ 

i 
:t 

~ 
"Ii 

~ ... 

~ 
a: 
~ 
Q. 

6' 
~ 
o 
~ 
ii .., 

i 

e 

'" ... 
.~ 

1:1 
~ 

"CI .. 
01 

"CI 

.:I 
01 .. 
~ 

1:1 

.:I 

" -... 
01 .. .. 
1:1 .. 
~ 

1:1 

" I;,) 

e 
COmbined Shewhart-CUS~COntrol Chart 

~LL HSBI02C - Nonvolatile beta 
9t •• d.rdl •• ~ V.la. ~P •• l.l •• CUSUH --t--H_._t, •• CU8UM 

, s T .. m __ . ___ . -- -. --- --- .m:_ -- nm .. ---Z.· ---' ----:----.- ----. - ----- ----- ---
, . 

;. .:. I 

e 

b 

4 
, 
· ----,--_.,-- ---,---" .. ,-""""" 

I SCL 
i 

3 

J 

, , 
, · _ •. ______ " ___ • ___ •• ___ ~ ____ 1.. __ _ , 

,,' 

, , 
' , , .. ' , 

.- .. --. .-~ --~---·- .. ----·--·i :. -- --- ," ---.."c,-

~) 

• • t-- -.-+ .. : ~ f. • • • t : I " /n.;:A .• :: : .. : 
" ,-/ - .. ---: .. ..... : 

• ,. ~ - ---- - • J , 

' , 

· I 
, 

. -:-
• , 

• J 

• 3 

• 4 

, , , 
---------------------- ---------,--._----- ---------------------_.,-----_._-------------------._ .. --~ , , , , , , 

." ,. --- ." ~ ----" - . - - - -- . - - ---",- . -- -. - - --" -- --- -- ----_. -- .~- - ,-.,-~ ------ .-_.-. - ----- ---~- --, 
, , , 

.. -'-- .. ,- ..... --.~--- .- ... ,._------_ .. _-,. 
, , . 
, 

"-------- .,-•• -- -- ---- •• j 

, 

-';I----------------~~----------------r_--------------~ 

·'~I--_.--_.--_.--~--_.--_.--_.--~--_.--_.--_.--_4 

·seL 
• b 

. ", un Uti .", 
TI ME (OUARTERS} 

5i 
~ 

§iI 
<'I' 
iii'" 
~:!: 
-. C> 
~!; 
Q. ... 



... .. 
" 6 

-t 
d 

--- , ,-----

.. ... ..... 
.. ... .. ... 

--j" - -- - -.-----1"- --- -,- ----1' ----..,-----'1'. ----to
-- --- ~--, , , 

, , 

:.',\' : 
, , , , 
~ : 
, , 

" , --r- ---l-----r-- -- -:- ---~ h , ( , , 
-~-----T-----~----'--, , , ' 

: 

( 

--~ ----~--- --~ ---- -> ---.' }----:---
" , 

, J 

.. -

" . " 

.. ., .. 

.. .. .. 
" 

.. .. .. 
" 

.. .. .. 

.. .. .. 

S 1 ! 011 n ! OO!lll.llnS300:) 

H-AreaHWMF F-44 

WSRG-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



=!= 
:to. 
iil 
III 
:x: 
~ 
." 

"l 
<II 

";) 
a 
~ 
Q. 

~ 
<:: 

S 
o 
~ 

~ 
i 

e 

.. ... 
c:I 
P 

oa .. ., 
oa 
c:I .. 
.... 
I"I'J 

c:I .. 
c:I 
CI 

.. ., .. ... 
c:I .. 
... 
c:I 
CI 

c.> 

• 

e 
Ollml ned Shewhart- CUlUM Cont rol 

WELL HSBI02C - Water 
(hart 

Level 

~ ___ ~ __ .. _~.~~_~_~~~_~~_:_,.~_~ V.I a. 
~r •• I'l •• CUBUK --.-He,.'Ii ... CUIUM 

~--------------------.--------.---~------------.-------------------~----------- ------------, , , , 

s I 
4 

3 

1 

, ---- ------ -- --- --- --. --- --~ -- ---- -" ---- _. -- -- _. -- _. --- -. ----i---- -- --------- ---- -- ------ ----·-1 
--------- .----.-----.~------------

,,) 

, , , , 
----r------------, 

-- - ---;- - - - - - - - - - --------. -------_ .. - . _ .. , ' , ' , ' , ' ------ .. I---~----'---·---" ' f • - -, 

, ' , , 
---,----.- -. -- ---~-~------ - -- -: 

, 

.~"." .£ • ,*,c *' • ~ -~d \ \- __ Hn~ 

- I 

-1 

• 3 

• 4 

._-_.,--_. __ ...... _-_.,--, ---~.--, , , , 
_________ - - - ___ - - - - - - - •. - - - - - .. - - - -f· - - - - - - - - - - - - - - - - - - - - .. - - - - -

-- .-------~---. -" _._--------'--_._ .... - ---- ---_._- _. ----------, , 

"~l 

·'1 .-- . 

-- ., 
, , 

.6~1----~--~ .... ~--~r---.---_r .... ~----r---,_--~--~--__, 

e 

b 

SCL 

SCL 
b 

It" un t "1 t" , 
TI ME I OUARTERS) 

~ 
=II 
<;l 

§:;! ". QjCQ 
g:~ 
3ig 
ltc:: 



~ 
l> 
iil 
III 
:t 

~ 
." 

~ 
'" 

:;t 
::;" 
Q. 

[ 
~ 
" S 
~ 
i ., -~ 

• 

'" ... 
.~ 

1:1 
j;I 

" ... ., 
'1:1 
1:1 
... .. 

fI.l 

= 
.~ 

~ 
o 
.~ .. 
... .. .. 
1:1 .. 
u 
1:1 
o 

C.,) 

Ombl ned Shewhart· CUil)M Cont rol Chart 

V\ELL BSBI02C - Zi nc, tot al recoverable 

I_~_~.~._ ~.~.~.~.~~~_.~ __ ~ __ ~_:.~_~_~, ___ , .. __ ._::.=-___ ~_~ __ ~~_~ __ ~~: __ ~ UI u ~-.~=~== __ .. _~ -N ~~~~ .. C ~~ U ~ _______ ] 
'.' __ w ___ ."_ www _______ • M ~_ ~ ~___ __ _ _____ ~ __ ~ __ ~ ___ '. ________ • ____ , _______ • _. ___ ~ __ • __ ,._~ ___ W~ ______ ', 

, , , , 
s I ' 

, , , , 4 • . -.----------------- .. ---.---.---~---------- .---------------------,--------------------------_ .. _- .. , 

3_ .. ____ _ 

2_. _________ ._ 

, , , , 
----r--· w 

•• ----

, 

- - -". -- ." ... 
, , ' , 

' " I " ____ • _ '1 
----:--_.-.--._- I 

j -l- --- _ .. w - - - w_w ------- - - - - - - - - • - -. - -~ --- - - - - -" - -- - -- --- - - -- - - - - - - - ~i -- --- --_. -- --.--~) -._- ------ ---

------- ' ~ * t a 

---: , 

• ".ii. , 
, , 

--------------1 , , , , 
• 1-

·1_. __ _ . _____________ , ____ _ 

~ 3 __ . ____________ .~ _____ < 

.} 
, , , , , , .. " -,~ ---. -- . - . - ------------- - - -- - ---.,_.- -. --- -- - -- - _.- - --- - -

.: 

----,--------- - ----------.----. -----,------- ------------_._----_._----: 
, , ... . _-----.- --~----.---- .~.~------.--.-----~-.----

___ .w. _' _____________ .w ____ w ________ ,. 'HW • , , , , 

-s~Ir_----------------~----------------+---------------~ 

·'~I----~--r_--~--+_--~--~--~--~--~--~--~--~ 

b 

SCL 

·SCL 
- h 

"" I'" 1'" 1'" 
TI ME (OUARTERS) 

e e 

~ 
=II 
c;l 

§':.I ", iii'" .. 'P 
Ole:> 
:sg 
CD
c>."> 



=!= 
:to 
ii 
III 

:t 

~ 
." 

r .... 

:;! 
a 
[ 
~ 
<: 
~ 

~ 
ii ... 

i 

e 

III .. 
-~ 

1:1 
l:I .. .. 
<II .. 
1:1 
<II ... 
fIJ 

1:1 .. 
1:1 
CI .-.. .. .. ... 
1:1 .. 
Col 
1:1 
CI 

t.l 

,-

e 
OInf1lned Shewbart-CUnlMOIntrol Otart 

WELL HS B 102 D - Gr 0 S sal ph a 

L=!:'" 8 ~_.:,.:_~_:~_~~ __ ~._~ __ ~ v.~.~:".'-.,._._. ____ ~.':_' , __ .~~~ .. I. _I_~_.~ ___ ~~_~ 9 U M ________ ~=!::_.~_~_~~_~_~_~ ~ ___ ~~,~_~~~. __ . __ I 
-------------------a··--···--·---r----------------------------- ---------------. ______ . _________ ~ , , , 

, I ' 
, 

- - v _ '1 
4--1. __ . _. ___ .~ "0 ____ • ___ ••• a _ ~ _____ •• _.~ __ ~ _______________ • ___ • _____ • __ 

3_ 

2 _ .••. __ •. 

l_-.~_,_ .. _ .... _"._ ••.. , .. 

.. ' , I 0 •• - ••• - --

I .'--

, ' , ' 
.• vr - - _. I , ' , ~.--:-----, 

, , 

, , 
: ---."- -_._'--_._-- -- .-- --, , 
, 

~ !- I. ___ . ____ .0 __ _ 

, _ --: 

~ .... : 
' : : .. , .". ~. ~i I .. 4>-~-"t--: " ·1 ~ : ~ 7· .... • : : ;; ~, . .. .. .. u....! ..... . - 1_ 

-'-
- 3_ 

- 4_ ..-.~ ... -.-~---- --- - --,.-- ... ---'-~.~. , , 
____ •• __ w •• 1_ •• ~ __ _ , , 

-s~I--------------~--------------~----------------

-·41--~----r---r_--T---~--._--_r--_r---,--_,--_.--~ 

e 

b 

SCL 

,SCL 

- b 

IJH .", I". .," 
TI ME (OUARTERS) 

~ :n 
~ 

§:;! <>, 
ii;1D 

~~ 
Si8 <D_ 
~'" 



.. ,. 
" o -o ,. ... 
1:1 

a 
! 
~ 

= .. 
eil 
c 
"" --= 
'" = 
41 --"" --= • 41 

• 

· 1: 
I", 

It 

· • .. 
r 

• · • 
; 

i '" I,: 
j .. 
I • 

j~ 

If 

:-----
: 

H-AreaHWMF 

.. 
'" ... .. 
-·r----'-----~----,· , , 

--~----~-----~--

, , , 
--~ - -- - ~---- -~-- ---:.- - --o' , , , 

.. • 

p.lllpUlllS U ! 

.. 
'"' " " 

• ___ .0 ~ _____ : ___ • _~ __ 

, 

.. .. • .. 

.. .. .. 

.. .. .. 

U 0 , 1" J l U a., U o~ 

F-4B 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 199B 



.. .. .. 
d -o .. ... s:: 
t3 
~ 
~ 

--.. 
III 

:II .. 
~, 

"I 
"! 
: I 

il 
+i 
:II .. 

! 

~I · : .. I 
! · tl 

,-----, , 

1 ! 
i : 
: :-- ---

: ! 

• .. .. · • .. 
• • .. 
• • 
~ 

W 
I 

w ~ 

S l lUll 

H-AreaHWMF 

- Of" - - - - ,-----:-- - ---,." - - -1 - ----,-----~ - - -- -,.- -- - .,--, , , 

)1 ~' 
:\ 

~ 

'.',) 

" 1 

--: ----~- ----f-- ---;- ---0' } ---

, , , ---7-----r----1--

, 
--f -. --c_ ----~- - - -~. - - - - !J1HI- ---.; ----.:-- -- -i--

~ : 

I 

• 
I 
~ 

I .. I 

1 ~ f 
II 

., 

• 
I .. , 

~ 

I 

'" 

• 
~ ------r'" 

.. 
~ ------r'" 

.. 
.. 
~ .. 

p.l8pUlI.S U , UO!lll.llUit3UO;) 

F-49 

-

... ... 

W5RC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC· TR-99-00013 
Unclassified 

.. e .. <.> 

" .. '" .a .. .. 
'" M 

l! 

l "': => 
• => 
~ 

• I Ei 
I ... 

= • .. 
01 · z a ... t .... - -0:0 ... , , .. .. ... :~ - '.- - -"}---.-~-,-- . -- .. ~ r----:--'-- .. :- _ .. .. --- Eoo 

C'IJ 

= = d lI! liIIl " ; 1 

~ 
.. fooo " " = ~ ~ · < • , ) ::J 

• ... N CI .. <:I • --01 .. 
i .... t ~ .. == .= .. 
C'IJ I"Il , 

'" ... 
== 

_ ..... : .,-" ... -' .. .". ---;- - ~ .,. - --' .. M , , , 
fooo "IS · , , .. • = · ~ ,. 

t ~ ~ · d ~ · • · • • • 
.. 

lL ~ .. .. 
~ ~ .. ~ • " ~ .. ~ .. 

s ~ J un p.I1!pU1!lS U UO l~ttJ lU33UO;) 

H·AreaHWMF F-50 Third and Fourth Quarter 1998 



~ 
iil .. 
:t 

~ 
'1j 

" '" -

:;! 
::;. 
Q. 

! 
6' 
~ 

f -~ 

e 

.. ... 
r:I 

~ 

.., 
'" III .., 
CI 
III ... 
'" 
CI 

r:I 
o 

... 
'" '" ... 
r:I 
III 
... 
r:I 
1;1 

U 

~ 

s I 

4 

J 

tit 
Co nil I ned She1tflllrt·(UiUMControl 

WE L L HS B 1 0 2 D - Wa t e .. 
O1art 

Level 
........e- •••••• '.,c.d V_lal ~r •• ltIY. CU8UM --t--N ••• lly. C~IUM 

________ ., w'w _______ • __ • _ .. _. _ ',' _ -- ._---,---.,,-

___ .c, __ _ 

, 

,~ .... • \+/ ••• LZ" ,. __ , .,-,~; 

• 1 

- -- , .. ' , 

_____ vow_.w 

-2 

• 3 

• 4 

• 5 I \ I ( 1 

· <-1-

tit 

b 

SCL 

·SCL 
• b 

I'" 
I ---,-----r-----l~~~~I\--r---;-~ 

l '" ."7 ",. 
TI ME (QUARTERS) 

~ 
~ 

~:il 
n ' iii co ;::l 
~. <:> 
~~ 
Q.", 



~ 
:to 

m 
:t 

~ 
"Ti 

')1 
~ 

';) 
a: 
a 
~ 
t: 

S 
~ 
ii ... 

i 
e 

., .. 
1:1 
~ 

.., .. .. 
'CI 

= .. 
+' 
fI} 

= -
= o -.. .. .. .. 
= 
'" U 

= o 
I;,) 

Coni ne d She\W.ar t· etmUM OInt rol OIar t 

\'ELL IISBI03C - Bari UIll total recoverabl e 
_____ BI.a~.r.l ••• V_lu. ~r •• "i •• CU8V~ --t--N-I.' ••• 

.: ,~~ _______ .-______ , ___ ~. _ ~ __ ~ ___ • ___ , _____ , ____ • _~ w __ __ ~. W~ __ • H ._~ OM ___ ,M_' ___ ~ ~ __ + __ • _____ • " __ ~ ___ • ~~ _. _., 

, , , , 
s I 

, .. --I, .. K_. V. ~ __ W M~ ___ M __ •• a _ •• N.W _. w _.:.. ••• __ • ____________ _ 

, , _____ . ___ . ___ ":H' ~ ___ ". _ w.~ -~- --~ -" _______ ~ ___ .~ "1 

,-
2-

•••• N •• _, •• e_N ••• • "_N •• __ •• ___ ._., •• L , , , , , 

.l~ _ , ,. ~ 

, , , 

(--

T , 

_ :f=::~;===--r=~:~~'~'··l·:·~' ~£.1 
.. 
: 

'. -- " . 

L 

. " , 

- --.: 

, , 
-2-

-3-

-4 • 

, . _ ... ~ .•. ,_w~~~. __ ._"_ "_ ... __ w,'...-, 

._------------ -------;---

.--.----~---. 

, , 

_ • _______ " __ , _. _ •• _ w _ ~,_ • " __ , • 
, _______ •• __ ow. 0 _________ '1 

, , , 
.."' •• ___ •• + __ ••• _++~ __ • _____________ ._v .. __ .w ____ _ . 

-541------------------~----------------~--------------~ 

-'41---'---'---'---4---'---'---'---4---'---'---'--~ 

b 

SCL 

-SCL 

- b 

1'" 1"" 1'" 1'" 
TIME (OUARTERS) 

e e 

~ :n 
~ 

§=:iI 
n • 
iii'" 
g:~ -. '" ~2 
." ... 



=!= :.:. 
Oil .. 
:J: 

~ 
." 

l' 
~ 

~ a 
~ 
<I. 

~ 
<: 

S 
Q 

I -~ 

e 

.. .. 
.~ 

= p 

~ .. .. 
-a 

= .. ... 
<IJ 

= 

= o . ~ .. .. .. ... 
= 
III 

U 

= 
o 

{.,) 

e 
Comlned She'I'IiJart-CUSUMControl Otart 

Wl:LLItiB103C- Cobalt, total recoverable 
__e__'ts.i.rii ••• V.lu. ~r •• ltiT. CUBVH --+,-Xe •• , i •• cua UK 

" ..• "-~---."--'-'--'-'- -_ .. -_._--_._---- , .. ,-, _._~_,-_.~----_~- __ ~w __ ~~~ 

I •• -----J I : 'nw_:;;,m _____ u_'n __ : 
, 

/ ' 
7 

, 4 ·--·--·--------------·--·-----·---r--------------------- _J~M-N-~--~_--- •• ~ 

3 

2 

• • • 
· I 

-2 

• 3 

• 4 

---~ 

___ l. . __ • _._. ''' __ " .»_ .. ,_"" 

--, , 
, , 

--' 

• • • ______ .• ___ M._--< 

, 
- -I"' - ..... '-. ~ • ~ ' .• 

• _. _______ •• __ •••• _ •• ___ _ _____ "._ •••• _____ ~ • ____ w' ••• 

-' ...... , , , 
-----_._-_., , , -------_. -- ".~.- .. ~." 

, , , 

·s;I------------------r-----------------r---------______ ~ 

··;I----~--~----r_--~--~----~--_r--~~--~--~----r_--~ 

e 

b 

SCL 

·SCL 
• h 

UH 1'" 1" 8 UH 

TIME (OUARTERS) 

~ 
~ 

sil n • 
iii'" 
~l ;;:C) 
ii" ~ 
<I.'" 



,-- --~ --1"". - - - ----1'-- ---,-_. --, ____ M,. ----~_ --- ",._--- ~--

.. .. .. 

GS 

-= ... c. .. 
'" -0 GS 

... 
0 I'll .. ... !II s= 

Q 
d .. 
~ ~ 
~ 
... 

t.,.) .. 
'" fO) 

i -= .. 
..= ..-4 
Ul = '0 fIl .. 
= = -t ..:I a ..:I 
~ 

• 

· • • 
t; 

• • 
• .. .. · • 
~ .. 
10 i • .. 
• • .. 

1 

, 

, 
:-----

.. 

S l ! un 

H-AreaHWMF 

, , 

r 
" 

--~----~-----~----~----

... " • 

. , , , 
---~-----,----.~---.~--

---~-----t-----:·----~--

" .. 

.. .. .. 

.. .. .. 

w .. .. 

p.lBpUBlS U ! UO!lB.llUa3U0;:J 

F-54 

-CIl 

l1li 
IiI:1 
fo< 
l1li 
<: 
p 
0 ... 
! ... 
fo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. .. '" '" .. ... .. '" 
.. .. 

n -----~----~-----T----~-----~-----~----'~-- "' , 

I 
:Ii 

" M 

" G " - • .0 
CO 

..... '" · .. G ~ .. ~ · ,. 
d e tl (,l - G • .:> '" , , , , , .. .. , ---- - ---~-----T-----~----~-- "' -, , ... - , , fI.l 
s:I CO III 
d ... :Ii IiIiI e .. 
S 

M ~ .. .. 
" III 

~ 
.. • 41! ;... • ;:> 

'" ..... = 0 
(,l · I .. 

I~ 
, -.. '" i ~ IiIiI 

<I> :is ..: , .. 
{Il , .. ... f. ____ ----';- -----;. ---- -:- --- - ~-- "' \,,) 

, 
~ 

" · <I> ro) • 
s:I <:> · - .... .. 

'@ =:I • 
f£ · d • 

~ 

i · • 
~ 

• • i; 

If i • .. 
"' 

'" 
., ... .. .. • .. .. ~ ., .. 

SIT Un P.JllPUlllS U UO! lllJ IU3;'U0:J 

H-AreaHWMF F-55 Third and Fourth Quarter 1998 



~ -,1:1 
1:1 ... '" .. ~ 

'" ~ 
0 c 

c:oI ... ~ 
0 .. .. ... 
I: -d 1:1 .... 
~ 

c .... 
~ .. -• ~ ... .:.r: .. c:oI 

'" t~ 
~ 

..r:; 
{Il 

"0 I;,) 
~ ~ 
I: <:I - "'" 1= 
a! , 

· • • • 
'" t 
~ 

" • 
" " 
• 

· • • 

r 

~ 

.1 
~I 
• I .. I 

JJ 

,-- ---

~ ----, , 

I 
'" 

H-AreaHWMF 

.. 
'"' .... 

.. 
'"' .. .. 

'" .. --r-·-w.,-----:"'-----,-.---:-- ___ , _____ ~-----(."----,-- -- ---- r- .. 

.. 
--~-.--~-----~----~----

, I " .. 

t!-----:-----+-----:----.~-- -- ---- ~ ... 
f , , ' , , , , , , , 

, , ' , 
~ .. __ t_ •• _; _____ ~ ____ ~ _____ ~, ____ ~ _____ ~ _____ ~ ____ J __ 

------~ .. , , . , .' " 

-r T .. .. I T .. I 
• 

u ! 

I T I .. ... I .. .. 
.. .. .. 

UO! l8.J lua;,uO;) 

F-56 

-

'-

... 
E-o 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



:t 
:i:. 
~ 
III 

:t 

~ 
." 

i' 
~ 

~ ::;. 
Q, 

~ 
6' c: 
S 
~ 
~ ... -~ 

e 

., .. 
c:I 
P 

... 
... 
<II ... 
c:I 
<II .. 
rn 

c:I .. 
c:I 
o 

.. 
<II .. .. 
c:I 
<II 

U 

c:I 
o 
tJ 

e 
Conti! ned Shewhart - CUSUM Cont rol (liar t 

WYL IfiBl03C - l'Ii t rat e- ni t ri teas nl t rogen 
____ SI •••• l'di ••• V.lul ~' •• I.i~. CUIVM 

'_'N. _NO"~ _ • ____ ._. _ ••• 

s I 

4_ 

,-
'-. . --- ---_. "- .. -". -. --. -_. 

.- - _. 
, 

, 
"r-- _ •. 

---~.- .. -.. -- .. --------------. , . , 

.. . . 
, , 

", 
: 

--t--H.,'li,. ~USVM '1 
.1 

---.------ ... ---- .. ~ 

-- __ 0 •• -_._ • .., 

~ ".'=~: ........ :~ ... :.:::::;t .. ... j "-
- 1_ 

->-

M 3_. __ ...... _ ~_. __ ~_ .. _. _._N_ ... . 
_ .. -_ .. _----------------.-- ------._.---_._-_ .. _--_. -------.-~ 

-'-
··;I----------------~--------------~--------------~ 

-·;I---,---.--~--_r---.---r--,---,_--~--.---~_, 

e 

• 
SCL 

-SCL 

- b 

.,,. I'" .," 1'" 
TI ME ( OUARTERS) 

;jj 
~ 

§=ll 
ad, 
~'P .,<> 
5ig 
CD_ 
Q,(,) 



---III 

Q 
I ~ I "I 

I 
• i · • 
• '"', 

tl 
:II 

'" .. 
" " 

• I 
· • • 

tl 

· • 
• .. 

I 

,-----

.. 
'" ... '" 

.. 

S 1 ,un 

H-AreaHWMF 

.. 
'" '" ... 

--r---- -----r----~-----T----~-----7-----~----,--

, , 

: : 

--~----~-----~----~----~ 

.. • 

o ! 

.. .. .. 

• 
"' .. 

.. 
"' .. 

.. 
"' .. 

DO! 18J 10 0I3UO;) 

F-58 

-

-
... 
fo< 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. .. 
d -o .. .. = a 
~ 
~ 

-'I a 

.-

n 

• • -· M · '" 

+ 
ill 

" • 
" " 
• • 

· • 
· .. 
• 

-• -• • • 
I.:: I' i'" 

l!J 

H·AreaHWMF 

... 
" ... ., 

--,-----

'-- .--

.. .. 

- -- - -r - -- --,-- ---~----- -----l-----,--- --'":'--

, , , -----,-----,---- --- -:- - - - - i -- -- -;--- --~--, , , , 

---.'. -- -- i ---- -;---- • .l. __ 

.. - .. .. 

p.J8pU1!lS U ! 

F·S9 

.. .. 

.. .. .. 

'" .. .. 

WSRC· TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:t 
'l. 
~ 
II> 
:t 

~ 
." 

")1 
g: 

";) 
a 
g: 
Q. 

6' 
c: 
S 
o 
f;i 
ii ., -~ 
• 

.. ... -1:1 
P 

"CI 

... 
'" "CI 
1:1 

'" .... 
rI:J 

1:1 .. 
1:1 
CI .. ... .. .. .. 
1:1 .. 
<i 

1:1 
<:I 

C..l 

Coni ned Shenart· cunJM Cont rol OIart 

VELL HSBI03C - Tetrachloroethylene 
__..._SI •••• r'U ••• Valna ~P •• ltl ... CUBUII --+-JII.,ali,.. CUS 

'," ___ w ow _. ___________ •• __ • k __ __ • __ , ___ ". _______ • __________ • ~ ____ •• ____ , ___ •• ow _. __________ w .. ___ " __ ~ .. ___ • __ ., 

o , , , , 
o , 

5 I j I 

4 4. ___ .... __ w _" ________ •• __ • ~. __ • ___ ~_ •• _ • ____ ~ ______ W •• _M ___ • ________ : _____ w _ •• _ , -------- .-------------~ 

, ____ 0-, 

2_, •. ~_+.. w ___ w_~. __ -_ ..... ,.-, 

______ •••.. __ .". ___ '" _____ • _____ ~ ___ t_. 

, , , , 
~--.---------.------ .. -----------.-, , , 
, 

---.--.--..... ---------:.-~------- -----._ ..... _-- --' 

• LJ ::---- _r !wn____ __ ---fu- _up --wi '4 :' ~m 
.Lf-------: -----L---_______ _________ ------L --- ______ )___ _ ______ j 
.,-
• 4_ 

- -1-'· .. 

· o 

... -_ ........ · · 

----.~~~-~. - --.' .. - .. -~.,----.-" -- .. --,.~ .... --. -~."~~~--' 

~ ___ w _ ~: •• _____ • ___ • ,_ • ____ ". w _ ~ • ___ , _ " • " __ _ 

, 

.5,1----------------~---------------T--------------~ 

··~I----~--._--~--;_--,_--_r--_r--_T--~--_,--~r_~ 

b 

SCL 

,SCL 
• b 

If" l'H un .,,. 

TIME (OUARTERS) 

e e 

~ 
:0 
t;) 

s:il .,. 
iii'" .,'1' .,e -.e 
iiiS 
Q.<O 



:Ii 

" m 

" .. 
IP • • 
== IP -... · ... ~ .. - • 
~ 

,. a -= It -... 
0 IP ... = , -- ---, ... 

'"' 
, 

= a = " - " 
~ -= m 

" Col " 
~ - • 

'"' 
• 

~ .... · ... • .. • 
of u r G> 
..CI t'I') 
rtl = :~--~-

'a ... • 
G> = • = ! · - .. 
t • 
a ~ • 
~ .. 
~ 

• • .. 
• • -• 
f 

.. ~ 

S 1 ! un 

H·AreaHWMF 

--r-·--~-----r----~-----r----~-----T-----r----'--

.. .. .. , , 

,c~l .., 

• 
!.- ' , , .. 

--,'~-~ ----.-~---. -----~-----~----~-- .. , 

.. .. 
--~-- .. 

1 

.. .. .. 
~ ~ .. .. .. .. ~ .. .. 

o , DO! l1JJ lOil;JOO;) 

F-61 

-I'll 
1.11 
!:IiI ... 
1.11 
~ 
~ 
0 -
~ ... ... 

WSRC· TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
OIl 

6 
-= .. -= 
d 
~ 
e 

-t 
d 

a 
:= ---

-• 
• 

tl 
" " • 
" " 

I 

· : ~ ! 

,-----

,-----, 

:-- ---

I 

'" 

H-AreaHWMF 

.. 
OJ 

" .. 
.. 
OJ 

'" " .. .. 
--r----'-----r----~-----r----~-----r-----~----,-- -- ----,... .. , , 

,~~." , , 
, , ; : "'f/ ' , .. . 

, 

: 8' 

--:" ---~-
, I , , --~----. ""II' - .--:-----;-----:.----~--

, , 

, , , , 
, ,." 

, I ' , 

, "" 

.. 
__ ~-.--J-_---~- __ -~.--- ~---:---------..!-----; .. -- ---- f- : 

I .. , 
... I .. I 

• 

u , 

I I - I .. I ... 

I-

.. .. 
.. .. .. 

DO! l1J.llD93DO:J 

F-62 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



::t: 
:b. 
iil .. 
::t: 

~ 
." 

l' 
~ 

:;! 
a 
~ 
~ 
r: 
S 
~ 
~ .. .. 
~ 

e 

.. .. 
c:I 
~ 

" ... 
01 

" c:I 
01 ... 
til 

d .. 
c:I 
co 
.~ .. 
<II 
... ... 
d .. 
u 
c:I 
CO 

U 

e 
Coni ned Shewhart· CUlUM Cont ro) 

WELL US B 103 C - Wa t e r 
Chart 

Level 
__e__Staa •• r.' ••• V.I.. ~P •• 111 •• CU8VM --t--Xel.1i •• 

• ____ ~. ___________________ M oW __ ,'_~' M. W M __ W ___ M~ ___ _ I __ ~ __ ~ _______ w ___ w~_. 

5 I -----: , 

4 

3 

• 

, ~. J: .£ • • • • to...: 

- I 

-. 
- 3 

- 4 

.: .. 
, , 
, 
.~'w ___ ."' .• ___ " ___ M ._ •• __ ., __ 

. - - -;- ., ... 
, , 

, .----.-- .. ----.---------.-----.~ 

"j'.'" , 

" , , , , 
. --, , 

, , 
--' 

.' - - _. - 0' 

-" - -, 

. - ---- .. 
, , 

-5~--------------------~------------------~------------------~ 

-6~1----~--_r--~--~r_--~--_r--~----r_--~--_r--_,--~ 

e 

b 

SCL 

SCL 

b 

u" 1'" .", !PH 

TI ME ( OUARTERS) 

~ :n 
c;> 

§=iI <>, 
iii'" 
~~ -. co 
~9 
Q.'" 



~ 
:io 

~ 
:t: 

~ 

"11 
~ 

:;! 
a 
! 
~ 
t: 

S 

I 
~ 

~ 

• 

'" .. 
.~ 

= p 

" *" 
'" " 1:1 

'" .... 
rIl 

1:1 -
1:1 
CI 
.~ .. 
'" .. ... 
1:1 .. 
;,I 

= 
CI 
Cj 

Coni ned Shewbart· (;U;UM Coot rol OIart 

VELL HSB103C - Zinc, total recoverable 
_____ Sla.d..rtli ••• V.IIl. ~P •• I'I •• CUllUM --+-J"',ati •• CUIIVM 

• -r ................................. , ............................... "'," -- .......... -- ....... """"", , , , 
, 

5 ' 

, , 
4 -t-" ~-. -_.,. --- --- ___ w. -- - - - - - _w •• ~--- _.w - -- - No - __ - ow - ----. _. --". ---i-.- .w. _. _. ___ •• ____ "_w __ • ___ " o. _. - ~ 

3_ 

2- -- ... ---------"-

"'- .. - -- -, , , , 
- - - - .... - • - - - ~!- - - - - - - - _ ••• - - - - • - - . , 

., , , , , 
..•• -"+---- .. ---~ , , , , 

1- _____ w+ ___ '. , -.-- .. -----------.--.----.-~ !-. ____ w ••• ___ .,, ___ _ 

j>~, •. · ~! ..... :.--·L . - - -," - _. 

. Lj 

-3_.. _'W_. ___ _ 

, , , , ., 
, , 

H' 

. 41 ......... ---- .................. :..... ..H ...... __ ... .;-- ................. n. H ... .. 

, 

.541------------------~----------------~--------------~ 

··~I--~----r_--r_--T_--~--,---_r---r---r--~--~--_, 

h 

SCL 

·SCL 
• b 

I'" I'" .". 1'" 
TIME (OUARTERS) 

- e 

~ 
~ 

§f~ 
<>. 
ii)1O .,'1' .,,,, 
~. '" 
~2 
c>.'" 



:t 
:t
O! 
III 
:t 

~ 
"Ij 

l' 
8l 

~ a 
~ 
61 
" S 
~ 
~ ... 

i 

e 

., .. 
.~ 

CI 

P 

.., 
... 
01 .., 
= 01 ... 

<Il 

= -
= o 

.. 
01 .. .. 
= .. 
U 

= 
o 

f,,) 

, 

e 
(hart 

recoverable 
Co,,! ned Shellilart· CUHJM Cont rol 

mLL HSBI03D - Barf UIq tot al 
St •••• r ...... V.lul ~r •• I'i,. .. CUBVJr4 --.-NI,.ti"l CUSUM 

---- .. -------------- .. -.. w.--- .. nr------------------------- ___ . __ .~.--_.-. --.----------------.-----~ , , , , 
( 

5 I J ~J 

4 

, 
2 ~~~e-:: .. : ....................... . 

, , 
:. 

' .. , .., 
, , , , , 

----I" --.--.-----,,-, .• , .• ~---.- ---", , , 

, 
----------:._---_._--,----- ---_.,---_._---'---: , 

• ~. • .... m.m. 

• I 

• 2 

, 
.---~--, , , , ----.- .. -.-.- .. ----.- .. ~---. ".- ... ----._---------- , 

-1--' 

, 
• 3 ----1-- ----------····--1 

· ~ 
, , 

_ .k _. , , -_ .. ---.-----,~ ... _ .. ,." ------ -- ---- --- --_ .. , , 

·$11----------------~~----------------~----------------

.6~1--_.--_.--_.--~--_.--_.--_. __ ~--_.--_.--_.--~ 

, , 

e 

b 

SCL 

·SCL 
• b 

1'" 1"7 19,. 19" 

TI ME (OUARTERS I 

~ 
:!:1 
c;> 

si! n • 
iiiCQ 
g::!: 
Si8 
co
Il. ... 



:.; 

" .. 
" ~ 

CIS 
.= · ... Co · .. ~ 

III · - '" d CIS It -0 I/) ~ ----.. , , - I/) 
a 

~ t3 II ... " S ~ 
.. 
" " 

~ 
... 

CI · .. • 
III .. 
i ~ If .. = .a .... 
(t:\ 

, 

'" ;-----
'1::t fI) · .. • 
1:1 = • - ~ 

'! ~ • 
t3 ~ • 

~ 

~ · • • • 
.. 
t 

I 

" .. 

5 l JUJl 

H-AreaHWMF 

~: 

.. 
~ - .. 

.. 
~ 

WSRC-TR-99-00013 
Unclassified 

--l .. --:----L --- ~---.. ~!. 1-----'- ----,-----,-- -- ---- r- .. "... 
! 1 " , , , " , , " , 

~ 

--~.---)-----;-----~-.-- t--- ~-----T-----j-----~-- -- ---- r- : 

I 
• 

I ., I .. I 

P.l'IIpU8lS 

I 

• 

U I 

I I .. I .. I .. .. 

UO!l8 J lUa3UO;) 

F-66 

I'll 
l1li 
~ 
(0< 

l1li 
-< 
l;I 
o 

Third and Fourth Quarter 1998 



0\ 
~ ... ... .. 

« 
d Q - I: 
0 .. -... '0 a 
t3 e 

S "'" 
~ 
• = ... .. 
« ~ 
i e 
II> ... -= til -= 

'C rI.) .. 
== = -t ..:I 

t3 ..:I 

~ 

:Ii .. 
m 

" .. 
• • 
* · ~ • .. 
t 

-- ---, , 

:Ii .. 
m 

" " • • 

· • .. 
r 

.. 
'" .. '" 

' < , , 

--r ----~-----r-- ---:-- --~ 
I ' I , 

, 
' ' , , 

, 
'~ 

~,-, 

.. 
'" .. .. 

--------- --

,----- --~----~-----r----~----- --- --;- --- -+. --- -;---- - ~-- --, 

· " 
• ;. 

I 
.. · • .. 
I 

• • .. 
• 

I • 
I .. 
I f I 
LU 

I I I I I I I I I 

'" .. .. .. .. .. .. .. .. .. 

S I ! UJl p.l8pU8~S u ! 

H-AreaHWMF F-67 

-- -- f-

-- -- ~ 

c 

f-

.. 

.. 
~ 

~ 

~ 

~ .. 

• 
~ .. 

-I'll 
l1li 
IirIj 

Eo< 
l1li 
< 
~ 
0 -
IirIj 

::s ... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



,---- - ~-,. - - -"1-----;--- -- -,- - ~ --T -----<- ----T ---- -,-----"1--

... .. 
'" a 
-~ .. ... 
1:1 

d 
S 
e 
• ... .. 
'" f 

-CIS -o -

~ 

• 
" t 

• 

· • .. 

· • 
• .. .. · • 

· • .. 
• 
: I 

I f I 
~ 

, 
;----, 

:-----

.. .. 

S 1 ! un 

H-AreaHWMF 

, , 

. , , 
--r----~-----r----, , , 

,~ ., , 

--~----~-----~----~----~ 

:/ 

.. -
U 

] 

~ --

.. .. .. .. 

• .. 
'" 

.. .. .. 

.. .. .. 

OO!llTJ1U83UO;) 

F-68 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



• 
H-AreaHWMF 

.. 
" ... ., 

.. 
" ., ... 

"--r----~--

, ' , 

.. 
• .. 

--~~--·~-~-"--r--:l-i :.-~ ---~----·~-----r·--

.. 
• • 

... 

, , 

• 

u ! 

_'~ ~ __ • .l. _____ , ___ •• ~ __ 
. , 

... • .. 
.. 
• .. 

U 0 I 1 II .I l u it., U 0;) 

F-69 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



J: 
:i. 
iil .. 
J: 

~ 
." 

')1 
<l 

51 
a: 
~ 
"-
~ 
c:: s 

f 
i 

• 

'" .. 
CI 

j;;l 

..:I 
... 
~ 

..:I 
CI 
~ ... 

rI'l 

CI -
CI 
o .. ... 
~ .. ... 
CI 
III 

U 

CI 
o 

CJ 

Conbl ned Shewhart- CUSUM Cont ro) Otart 

~LL HSBI03D - Nonvolatile beta 

[~_~_~~~~~~~.~_~ ... ~ ___ .~_~~.~_~ ____ ~=~::;~=~_~~~ __ lu~~~UI ~~;~~=~~~~~~~~-~~~~~~~~~ __ .~~~~_H ______ I , 
• I 

4 

3 

2 

,~_ ,_ ~. _ ~. ~ _~ ~ _~ W ~H'_ •• H __ ., ~ ~ __ ~ __ ,M __ ~ ~M. ~ _______ • __ ~ •• _ ~ M~ • _______ ., ____ .~ ____ • __ • w ___ ,_ •• ___ • ____ M __ M~., 

o 0 0 
o 

........ --~ 
o ------------ -- ------ ----+ ------ ------------ ---- -- ---- -- ---j- ----- ---- ---- -----:/-- ---- --j 

o , 
o , 

o -.':- - ---- -- .. - . 

o 
o 

.- .. -----·-····,,·,-,·--·---r---· ------------- --------,----
o 

o , 
o 

_____ .H .. _. __ , __ };.., -----!"ifHH---~.L.--.-' •• - •. -----------.- .. ~---.'--

I 

£i .) 

-------, 
o 

• ~ ~< ,t. _~ '0_ ~ ,... t t .-------. 
o 

-. 
_ i 

- 3 

-. 
o 
o , 
o ------_ .. ---- .. , 

._ •• "._ • • N ___ • _______ ."" __ • ___ ,_. ___ • __ • ~ •• _. _. ~.N ___ N •• N" •• '_~M'~+. _~_ •• ,_ •• ___ +_~_M ___ ~M ___ • __ .~ 

___ • ___ ., .- •• , w ~. • • __ • __ -t -. -----. ,- ... --. -.. - _ .. -., . -. -" -. ---;- -, ~ ~ _. , ---. --' .. -~ ----. -~ _ ..... ~ ---... 
o 0 

o 

-$~--------------------~------------------~-------------------__4 

-·~I----.----r--~--~r_--~--_r--~----r_--_r--~--~--~ 

h 

SC .. 

-SCL 

• h 

tt" t"" ." 8 .", 
TI ME ( OUARTERS) 

e e 

~ 
~ 

§=5:I 
n' 
iii'" .,'f> 
.,e> -, e> 
~~ 
"-'" 



... .. 
OIl 

d -o .. 

... .. 
OIl 

"i 
'" -= ttl 

"0 

'" = -i a 

:II 

" m 

" .. 
Ie> • i 
N 

I a 
= -

Q 
fI') 

e ... 
= III 

= 
~ 
~ 

~ 

· • • 

+1 

.I ,,: 
~! .. 
• • 

· I • 
I· i 

PI 
• • 
• 
~ .. 

I • • 
~ 

, .. · • .. 
I 

• • .. 
W 

,-----, 

,-----, 

.. 
<> .. .. 

, , 

\ 

--~----~.----~----~-----

, .. , 
" • 

, , , , 

.. 
<> .. .. .. .. - .. 

It-----:- --- -t- --- -:-- -- -:--
• • -- ---- ... o. 

, 

\ 

----~-----~-----~----~--

, - , .. , .. , ... 

.. 
o. 

-- ---- - '" 

.. .. 
.. .. .. 

s 1 ,un p.l8pU8~S U ! UO! 18.l lU0l3U0;:J 

H-AreaHWMF F-71 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



it 

~ 
:x: 
~ 
." 

'11 
iI! 

:j 
a 
~ 
Q. 

~ c: 
S 
~ 
Ii ., ... 
~ 

• 

.. ... -1:1 
;:;I 

." 
... 
'" ." 

1:1 

'" ... 
rIl 

= .. 
= o .. ... 
'" ... 
.... 
= .. 
t.I 

1:1 
o 

c:.> 

CoJdJi ned Shewhart· CUlUM Control (hart 

WE L L HS B I 03 D • Ra diu m- 22 8 
-..-8 ....... ,1 ••• V.I •• ~r ... I'l .... CU8VM. -,,-X_,.ti ... CVB 

'.,,- --- --- --- --- -- ----_. --_ ... -_... -. -- ----- --- --- --- -. ----_. ----.- -_. -- _. -- ---- ----- ._--- --. ----'--. · . 
· · , I ' 

· . . 4 -1, __ . ~ ~ -_ --____ ~ __ M ___ • H W ~- ~. __ "_ --!- ~-- ____ -~. -- ~-- _ .-~. -~ ~ __ --_. ---~:~ --- --_. -~. ~ ---- ._- ---- - -.~. --- -_ ~ · . . 
3 ...... _ . __ " __ . 

J ..... _... _~ _____ .~ 

J_'. __ H'" _ __"._."._" 

~, 
· · 

· _.-
· , · , , , 

-~-----------------------·-----·--l------·-------·----"------ ... · 
, 

-, , 
, 
· -'-- -._----- ------------------~ ~~ • ____ m ___ .. _~ · J=s:: ~. '" . 

' , ,J · '-: ---:-----.. - ,. : ==:nn i nnnn ••• J 
- t _ 

-:1 _ · · _ 0' •• _______ ~ ___ ._. __ • __ ., ••••• ____ ,. 

, .,- -

- 3_ • - -. - - - -, - - - - - " - Y' •• - • - - • - - -r - . ~ - . - - - - - - " - '. - _. - - -- _. -- . --- .,- - -" . -----·-------------i 

- 4_ 
· · · 

, , 
- . - ----- . - -~ . - -- . -.. _ .. ,- . - - -_ .... -, . ,,- -. , , 

· , 

-,~------------------~------------------~------------------~ 

-·~I--~,---.---r---T---.---,----r---r--~---,--~--~ 

b 

SCL 

-SCL 
- b 

It" .,n "n I'" 
TIME (OUARTERS) 

e e 

~ 
:0 
~ 

siJ n • 
iii co .. ~ 
~C) 
::!'!.C) 
<II ... 
Q.", 



:z: 
:l. 
til .. 
:z: 
~ 
"l1 

7' 
~ 

~ a 
g: 
Q, 

~ 
c; s 
~ 
~ ., ... 
~ 

e 

.. ... -CI 
;;;l 

"CI 

... .. 
"CI 

CI .. ... 
<Il 

CI .. 
CI 
1:1 .. ... .. .. ... 
CI .. 
... 
CI 
1:1 

c:.l 

e 
CoRDI ned Shewbart· CU'JUM Cont rCll Olart 

WE L L HS B 1 0 3 D - S t ron t i u m- 9 0 

__e__S.aDd.rd ••• 4 V.lul ~P •• lll •• CU8UM --t--H.,ati •• CUSUM 

'". _~R" __ • __________ ~ •••• ~. RW ~ ____ ,~ __ " MM __ • ___ • __ ~ __ ~ _____ • ____ • ____ , __ ~ _._ ~ ___ •• __ • ____ ~ ___________ •• ', 

, , , 

• I 
4_-. ___ ... _______ . 

3_ 

2_ 

J __ ," __ •. ,.v _v. ___ • ___ ••••. 

• 
· L 

02. 

• 3 • 

• 4 • 

, 
-~----.---~-.------" .. ---.-.--.- --_ .. _------------------------, 

, , 
. .... ~ -. - ,. , 

, , : ... , 
""TI: ... ' , , , , 

, 
-------1 ._. ___ w" ••••• __ • _W'O 

,- .. ' , 
f ' , , 

,', , , 

w • _ • _ • _ • ' 
" , 
, , 

• _.1 

, 

, , , 
, 

, __ • H ••••• _._ + _ _j 

_. ____ •• v _____ • '".0._" ••• _ • 

_ ... -, .... _. _. -- - --- - -_ ... - -.-' , , 

..;-------------------~------------------~------------------~ 

··~I---.---.---.---'---'---'---'---'---'---'---'---' 

e 

h 

SCL 

• SCL 

• h 

It" 1"7 I". 19" 
TI ME (OUARTERS) 

~ 
~ 

§=:;! 
n • 
iii"' 

~~ 
Q,'" 



... ... 
oJ 

d -o ... -1:1 

a 
~ e 
.... ... 
oJ 

i 
'" -= (Il 

"CI 

'" I: 

Ei 
= ---

--I 

xl 
~1 
~ i 

j 
I 
I 

• I -, 
• I 

+i 
I :! 

'" " • • 

· • 
• .. 
.:! .. · : i 

1 

, 
,-----, 

'" 

H-AreaHWMF 

-or - - - - - - -- -r- - - - -,- -- -- T- ----,_ ----1" -.H_ -,-- ---,'--, 

, 1 

--r --- -~- ----r- --- -:- ---. ---+-----~----~--, " 
, 

, , , 
--~----~-----~----~---- ~--~-----~-----~----~--

.., .. • .. .. .. '" 

• • 
'" 

.. 
• • 

.. 
• • 

l'.J'8pU'8~S u ! U 0 ltV J ~ U a;) U 0:) 

F-74 

-

-
... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

---- ----



.. .. .. 
o 
-I) .. ... = 
d 
S 
~ 

n 
:Ill 

" .. 
"'i 

'" 

· ~ • 
'" 

+ 

· • 

· • .. 
r 
· • 
• ,. 

• · • 

S l 

H-AreaHWMF 

.. ... ... ., 
,-----

, , 
-- ---

,-----, 

.. 

un 

.., 

-----r----~-----T---- -----r-----~----,--, 

.. • .. 

.. .. .. 

.. .. .. 

.. .. .. 

u ! U 0 , llJ.I J U a;) U 0;) 

F-75 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourlh Quarler 1998 



:t 
:i. 
ia 
II> 
:t 

~ 
"Ij 

TI 
;;! 

OJ a 
~ 
~ 
~ 
~ 
i ... -'" :g 

e 

.. .. -1:1 ., 
"CI .. .. 
"CI 

= 
'" ... 
fIl 

= .. 
1:1 
c .. ... 
'" .. ... 
= 
QI 

... 
1:1 
c 
t.I 

Conbi ned Shewbart· CUiiUM Cont rot Otart 

Wl:LL ffiBI03D - Zi ne, t olaf reeoverabf e 

I _____ ~ ____ ,_~~_.~_~_~, .. ~_~_~ ~' __ :_-_~~~.:~~~-~~:~::~-~~.~~_=~~~_~:.~_:_:~~~_.-~~~_~_~_~~~~ _____ =-_ · _____ ~~_~ .. _~ __ ~ _~_~._~~~~_~ _______ J 
',,~ --- _ T _ ~ _~ _____ ~ ____ • ~ ___ ~ ____ w _ -,- --- _ - __ • -- -_ •• -- -- _ ---~. __ ,._. ----to - _____ . ___ ~ _~ w ____ • ________ • __ • _~, 

, , , , , 
5 I : 

, , , , 4_,______ _ ______ _ 
--------- ------r----·---------------------------~----------·--- ---------_ .... 

3_ .. ___ , ___ . 

2 __ ._ .. _. ______ • ________ . _____ ,_ 

-,- -- ---:--, , , 
--·_---------1--, 

-'!'-

, , , , 
", , 

----- -1 ;," , 
, _(_ow. ______ . __ ~ _____ _ 

~: ,_,,,,L, ---" : """--~f- ,,--,,--"': 
" ..........---:: .,-- -' ' ,.~ ,,-~ , . -. : , -.-~ 

, ' 
~ 1_ '.,""""_"'"_" 

.1-

·3_ 

·4;, __ " 

, ' , ' 
, , , , , , , 

____ • -. N "_.' ____ ~_ •••• " _" ____ ~ __ 1_ -_~~ __ • __ •• ~ ____ •• __ ' _____ ._ .~ __ ."' 

_ ••• _ •••• __ ••••• W H _____ ~ _ • ~ • __ • H __ ';P __ , .. _ . > ____ H _ W ______ ••• ~ ___ H ~ _ • __ , 

, , , , , , 
__ ••••• ____ ••• __ • ___ v •••• _. ____ ~'_ ___ _ , , 

_w ______ • ______ WM ____ ._"_ 

.s~Ir_----------------~----------------+---------------~ 

··41--~~--r---~--T---~--,_--~---r--~--~--_,--_4 

b 

SCL 

·SCL 
• h 

• "6 un UII .", 

TIME (OUARTERS) 

e e 

~ :u 
~ 

§=iI " . iii'" 
g:~ 
~. '" 
~~ ... '" 



~ --= = .. '" .. ~ = ~ 0 0 
(,I - ~ = '" .. ... ..: -d = .... 

! 0 .... 
~ S-
• = ... -.. '" = , i 
II> 

-= {t! 

"c:I t.> 
II> "'*' ..: <:> - """ i= 
ate 

~ 

n 
ill I 
",I 
.,1 
,,! 
gi 

• I .. i 
I 

:! 

lJ 
~j 
• 
" " · • 

· • .. 
r 
• • 
• 
~ 

.. j 

: ! 

~I 
-:1 
• .. 
f 

,-----, 

r 

.. ... ... ., 
.. ... .. ... 

--r-·--'-----r----~-·---T----~-----T-----~----,--

.. 
"' - "' 

• 
----:-~. -~ ~----:-----~----+----~-- -- ---- P- : 

l
--l . , , . , , 

-- , .. _-;-----;-----:--

I , I I I , I I I 

.. 
~ 

-- ---. f- "' 

.. 
~ 

"' 
'" ~ .. ~ .. • .. .. • .. .. 

S 1 ! un u , DO 11lJlua;;,uo;J 

H-AreaHWMF F-77 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... 
'" .. 
d 

-f! 
cS 

-• 

• .. .. 
• .. 
• • .. 
• 
· .. 
t 

.. ... 
.a .. 

-- --

,~----, ' 

i , 
! 

I .. ~ 

-----r----~-----T----~-----r-·---~----,--

, , , 
--fo- ---~-----;.----

I I I .. .. .. 

/ 
i( 

, 
~ '- --~~----:- ----f ---- +---- ~--

t<: 

: l' ~ 

1 
I I I I I 

• .. .. .. 

'" ~ - .. 

-

~ 

~ ------- .. 

-

.. .. .. .. .. 

S l ! ull P ... SpUlIlS U UO!l1!.JlU"3UO;) 

H-AreaHWMF F-78 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
:I> 
~ 
II> 
:t 

~ .., 

7' 
ill 

:;! 
a: 
~ 
Q. 

a' 
c: 
S 
o 
& 
~ ... 
~ 

e 

'" ... -CI 
;;l 

"CI 
... 
co 

"CI 
C 
co ... 

rIl 

CI ... 
II 
o 

.. 
co .. .. 
C 

'" ... 
CI 
o 

t,) 

• 

e 
Contll ned She,mart - CUliUM Cont rol 

WilLIBB104C- Ntrate-nitrite as 
Otart 

ni t rogen 
-,-Sllad.r-IU ••• ",.101 ~r •• ltl~. CUSVM --t--HI,.tl,. CUBUM 

~ _ • _ •• _ ~ ,_ ~ __ • _______ • _ •••• ~ •••••• ,_ N H _ • '. " • 

, , 

" "-.,., " ... -......... _" ... . 
• ww_ ._~ ow ••• ~ •• ~_~,_ ~ •• _" •• '. ~ ___ • __ ~_ ~. _ w_ 

, 

! I : 
4_.~______ _._,_w, H ___ o" 

, 
1 

, , , , 
__ .... __ - - w ______ • __ 'w ___ vv ___ ._. _. _____ , __ 'N _. _______ ."W_. __ W_'W'_W'_"H" '_.-' 

, 
, , , 
r -, , , 

._------------_.-} 

•• u. __ ~" >_', __ u _u - - "._. { ___ • _~~~L ... ow .9... ~~ ":':::.:. :!, ~! _ ~.~ __ ~ __ h ___ -v u ~ 

• ,~ . 

• t 

• 2 

, , , 
---: , , , 

, , , 

, , 
.' 
I 

. ; 

~ 3 _IN.' ~ ~ N_~ ._~_~ __ • oW _< _w_. _ . . N •• W ~ _:_ M_" ... ___ . _. ___ ~,_~ M_ ~_.w. _" HW ~ ~_M: ____ w_. ow ~ .. _______ ~ ______ . _ ow .. _~ 

• • 
, , , , 

'. , 

··;I-----------------T----------------~--------------~ 

.f~I----_.----_.----~----~----_r----_r----._----4_----~----,_----._~ 

e 

b 

seL 

·BeL 
• b 

J ". I'" I'" t" , 
TI ME ( OUARTERS) 

~ 
:q 
c;> 

s;! ". iil'CO 
=~ ~. '" ""'" 111 ... 
Q.<.> 



WSR(;-TR-99-DOO13 
Unclassified 

... e .. ... 
<> '" .. .. ... .. .. ," - .,. ..• -- ;"'.- - . ',-- -.. ,. - .• - --f- •.• - - .,. -- ",-- ---, , 

JI! 

r '\ " • 
'" " 

CIS • , -.. QI · .. ,l;. • .. · z: 

0 QI 

+ - - -0 
, 

'lr _ --.-:-- '" - --~'- --- .;- -----r-- ----> . - -, .. ; -'. '" -.. - ... 
~ 

I: CIS =I a - lI! Ii'l = " 
! " po ,.. " " =I = ~ = · < • . j :;;. Z • CI .. .. • -.. .. 
f c;.) l ~ .. .. .= , 0-

rtl = , , 
'" ... 

~ - ---. -- - ~ - -- -,)- -- ". --- .. 
'1"'1 ' : , po 

'CI 
, 

= · , 
II> • 
1:1 ! · I - .. 
i " a ..:I · I 

..:I ; I 
~ · ' , · .. 

• 

" 

f w .. .. 
'" .. .. ~ • " ~ .. .. .. 

s ~ I un U J 00 1~IIJ ~U33UO:> 

H-AreaHWMF F-80 Third and Fourth Quarter 1998 



.. .. ~ ... .. ... .. .. 

... ... 
01 

d -" ... ... 
1:1 

d 
~ 
! 
• ... ... 
01 

i 
'" ..a 
{Il 

'" '" 1:1 

, 
e 
= -.... 
= I:> 

'" .... 
tI'J 

· • -• 
• 
'" 

+ 

• • 

· • .. 
ti 
· • 
• .. .. 
.. 

,M ___ _ 
, , , 
, 

: 
:-----

'" .. 

S l I un 

H-AreaHWMF 

- -t'" - • - - "1- ----1"- --- -,-' ---r--- ---,- ----"1"- --- ',.'" -- - ~--, , 

• 
--r-----:-----!;. ---+~t-- .. ----;-----~-----:----- ~-- -- ---- ~ : , , , 

I-

-

~ 

--~----~-----l-----~---- ~ .. __ : _____ l. _____ : _____ ~-- -- ---- ~ : 

-. ... -. .. 

l'.IllpUlllS 

1 

• 

u ! 

, , .. , ... .. .. 
.. 
• .. 

uo !lll.llUil3U0:J 

F-81 

-

-
... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. ... 
u ~ ~ ... .. .. 

~ - .. 

<P 

= .. <P .. -.. ~ a .cI .. - <P 
0 = .. - "" I:: = d -.cI 
§ u 

CIS 

~ "" .. 
• ~ ... .. .. 
j 
'" t.> .= 

TIl ~ 

'0 = ... 
"'= if! 
d 

~ 

· • 
· · ~ • 
'" 

i 
I 
I 
I 
I 

ti 
! 
I 

! • " ! 
• to 

" 

I 
I 

• I 
~\ , 1 

• ,. 
.. · • .. 

i • • .. 
• ! • · i .. 

~ 
s 1 

, 
:-----, , 

:-----

I 

'" .. 

Ull 

H-AreaHWMF 

, 
, ' , -----r-----· M

_-- t -- --:- ----~ -----:-- -- -~--
• 
~ -- ---- r ~ 

--~----~-----~----~----

~. 
I I I I .. '" .. • 

u 

, , , , , , 

~ 

~ 

---;-----~-----:__----~-- w.w ---- r- .. 

I I I I .. '" ... ., 

UO! 11lJ 1Ua.,uo:> 

F-8Z 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



... .. 
01 

o 

:01 

" .. 
" CI1 " 

-= ... 
= .. 
.. 
= 

E= 

• 
• i 
.. 1 · .. 
~: 

+1 
I 

~! 
~I 
" ! · • 

~ 

~ .. 

S l ! un 

H-AreaHWMF 

-:r---- -----r----~-----T----~-----T-----~----,--

--~----4-----~----~----, " 

, , , , , 
--~- ---~--{ ----:-----7-----:-----·~--

.. • .. .. 

'" .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

U ! UO !l1JJ lUil3UO;) 

F-83 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRG-TR-99-OOO13 
Unclassified 

.. e .. u 
'" '" ... .. ... .. .. 

.~ .. - -.. ,- -----T-~-- ~ - - ,--- -,"- .. , 

>! 

I I
j , .~ 

" .' m 

" " • I EI ... 
::I • I .. 

OIl · z 
d ... 

t .... -0 
... , .. .. ... -;. ,- -- -, -; ---,- -;. . '" .... - ~ 

!'Il 
I: = t3 lI! IiI:1 g 

~ 
• Eo< " .. = ~ t.) < 

~ 
• "3' Qf ... .. = • -OIl .. 
f ... 

r 
.:' .. = ~ .c:I .. 

III !'I.I 
. . J __ • - ,; ,. '" ... 

== 
, , '" Eo< '0 

, , , , .. = • 
i ...:l > 

...:l ~ 

I · t3 ~ · .. 
I · • .. 

• I · I • 

~ -'" .. .. ~ .. " • " .. ~ .. 

s t I un P.lllPUlllS U I uOltIlJlU33UO;) 

• 
H-AreaHWMF F-84 Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. .. '" '" .. ... .. ... ., 
a 

-----r----~-----T---- -----~-----~----,-- .. 
lIi , '-1 r ., .. 
::0 

" ... , ] , 
~ -... ... • .. .. 

'" ~ • 
0 ~ It - .. 
0 100 .. .. ; -- --- .. -(I 

, 
III ... 

1:1 IIG d .. lIi 

'l. ::0 III 

~ 
.. 

~ " " IIG 

~ • < 
;;l 

• 0 ... t) · .. • '-

'" ..,. • 
i = 11 III 
II> :il -= .., 

~ 

III = .. ... ---.'. ---_ ... - --- -<.,. -- - .:.-- .. . , , , 
~ '0 rI!) · II> • 

/: == • - .. 
t ~ .. 
d · ~ • 

~ 
.. 
• • .. 
• • -.. 
t .. .. .. 

w .. ... .., .. • .. .. ... .. .. 

u ! UO! lllJ lua3UO:) 

H-AreaHWMF F-85 Third and Fourth Quarter 1998 



l: 
'1. 
iii 
II> 
l: 

~ 
"1j 

~ 
0) 

;j 
a 
g: 
Q. 

~ 
r:: 
S 

i ... 
~ 

e 

.. .. -Q 
0;1 

.., 
... 
'" .., 
= 
'" ... 

<Il 

= 
CI 
<:> -.. 
'" .. ... 
= 
GO 

Col 

= 
<:> 

(,,) 

CunDlned Sbeuart-CtSUMCuntrol Olart 

Wl:LL IfiBl04D - Bari Ulll tot al recoverabl e 

[= -~ --........- ••• Il •• r.i ••• V.lu. ~P •• lli .... CUI UK --+-lhlaJJ ... CUSVM 
-------~'"~-~--"----.---.,--.--------------,. -, ... ---.~.---- ~-~-.--------------.----.---.----.. -.. --------.--.. -.---- ... ---"'---------------

_ • ____ •• __ ._,.. _~ ~ ~ ___ ~. ~ _______ ow. _,_~ __ • ___ ON. _~ »_~ ___ ~ ____ " _~ __ • ____ ,. ~ ____ ~ ___ . __ .w ~ ___ ,._~ ____ w •• _ ~ _~., 

, , , 

5 I 
, , 

, , 
4 --I-- _.~ .. _ ~. ~ _~ ___ w ___ ~. ____ •• __ •• , ~ _~ __ ¥. __ ~. _~ __ h ___ __ ." __ ,.~ _________ : _______ " __ •• _~ ~ _ ~ ______ • ___ ~ ___ ~_ ~ 

3 __ ., 
.< •. ,.- •. _-_._-- ............. _- - ,._--,,--,- --" -_ .• _---_.--.-_......... -_ • , , , , , , , , , 

~ : ~ 2 _ __ ._ .. _.". 
- - w __ ._" -r--- . - -" w. _. -- - - - - - - ,----- -- - - - - - ·-1- - - - - - - - - - .' •• -. -- --- .. - - •• --- - -- - ---1 

1 ___ .. _______ . ___ .. _ .. _ .. ____ _ 

, , , 
, , ,. , -------- .. _- - ------_._" 

, , 
---._---------'"--- --.---'.-~: 

'!" '. , 
.1 ~ i __ u.';,u.um_ !u::-:':-::-'] 
-1-

, 
- --,. - -' .. -- - . 

: ~l : 
, ' , ' ---._---------,.---_._- -- ... --.--,,--:-.-----.--.-~ , , 

: .3.+ ... _ ,. _ .. ____ ,., .. , ..... , .. __ ._ .. :_' __ ............ ___ ._ .. _ ........ ___ :_u_. __ . __ u .- .. u ___ u ----- '--"1 

·4 _____ .. .. __ ., .... ___ ...... 

, , , , 
-- - _.- ---- - . - . --- -"' --- . , , 

• • __ .' __ ~ .. _ •• _;_ • _____ • __ • _ • ___ H ••• __ • __ • __ • _ .. __ • _ -> 

, ' , 
.5;1 __________________ r-________________ +-______________ ~ 

··~I--~~--r_--~--T_--,_--~--~--_r--~--~--~--~ 

b 

SCL 

·SCL 
• h 

"" un un .", 
TI ME (OUARTERS) 

e e 

~ 
~ 

s:i! 
<'I' iii co ",'P 
",co 
~g 
at: 



WSRC-TR·99-00013 
Unclassified 

... .. ~ .. ., .. .. .. .. .. 

~ 
,----- --,----~----- - - ---,- - - -- ,- ---"')- --- -T - --- .,---- - ~-- .. , 

::0 I " · i ' .' • , ' 

\ = I 
I ... \C) · ! 50 • .. I: 1 d ... 'f i - - I • Cit = i 

.. .. , -- --- ---~-----~-----~----~-- .. 
.CI 

, - , <Il 
1:1 

~ 1"11 d " U ::0 r.l 

~ 
• too b 

" 1"11 e • ! < • ;;J 

= 0 .... · 50 
.., • ... .. = .. 

i ~ f ~ .. = .a , ~ 

<Il III 
, .. ... i _____ 

----,- --- -.:. ---- -'-- -- -.:.-- .. , , . , , 
too '0 = · .. • 

1:1 • - ..;z > 

t ..;z .. 
d • 

~ .. · • ,. 

W 
· , 
li .. .. .. .. ~ ~ .., .. • .. .., 

" .. .. 

s 1 un P.JUPUUlS U ! UO! 111.1 lua:JUO;) 

H·AreaHWMF F·87 Third and Fourth Quarter 1998 



CII -.c= 
co .. ... 

'"' CII 
II Ii> a I: 

~ - CII 

" ... 
'"' ... -1:1 

d III ... 
! 

I: .... 
e .. ... 

CII .. '" '"' '" II 

" i .. 
-= IOt.l 

[l 
j ~ I 
I " I 

i : I 
I
I'" 

1+ 
I 
1111 

I: 
,t> 

I" 
I 

. -.. 
,Ii I 

,~-~--

, .. .. 

s l 1 un 

H-AreaHWMF 

... 
'" .. A 

--r·---~-----r----~------------·----'-----r---- .. T .. .. - .. 
~ 

, , 

, 
--~----i-----~----i-----, , 

, , 
-<- --.- t ---- -;-- - -• .:.--, , , , 

, 
__ ,l. ____ ~ __ 

, 
,-}-----:---- ~--- -:- - -.- t ---- -}- -- - - ~--

, , 
'" .. 

) 

I , .. • 

u ! 

, , .. , 
~ 

, .. 

• .. 
-, ---' - .. 

~ 

.. .. 
" -,"' - .. 

.. .. 
.. .. .. 

... 

WSRC-TR-99-00013 
Unclassified 

F-88 Third and Fourth Quarter 1998 



t 
iii .. 
:t 

~ 
"lj 

;r: 
10 

~ ::;. 
<i. 

~ 
;J1 
~ ::r 
o 
Iii 
~ ... 
~ 

e 

.. .. 
.~ 

c::I 
;;;I 

'0 
... .. 
'0 
d .. ... 
fIl 

d -
d 
o -.. .. .. .. 
d .. 
u 
d 
o 

f,) 

e 
CoRbI ned Sheftart· CUSUM Cont rot 

WELL as B 1 04 D - Gr 0 S S 
--.--------.---~-

(hart 

a I pb a 
____ 't.ad.rd.I .... V.lue ~P •• ltiT. CUSUJI --+-N.C ...... CUBUH 

.: -r --.-. ~- M -- _HM _~ _M __ ~"H __ • -_. ____ ~ _,_ ~H ~ N __ ~ _____ « ____ • ~ ___ •• _. __ MO' M - __ ,. ~. M. ___ .'_w •• ____ w_w _________ • __ ._ H, 

, , , 
, , , 

• I 
. . , 

4 -f .. -__ --_ --- -- ___ -~- w ~. H w_, _. __ ow. w~ _w. _M ~-- _ ••• ---- --~: ___ •• _ ON M' -- --1--- ~ ww. -- ••• _______ -- - - - ___ ~ ___ -_ ~ 

3_ 

2 ___ • ___ _ 

1-

, , , , , 
-----or-· - .. -.--.-----.--.-- .. -----.--~---, , 

H_"_'~ ,_._ •• _._"._ ••• ,, __ "~_., .•.• . --.'- _. _. 

, , , -_ ... _ .... _---, , 

----------.--------- .. ~ 

'~ ~. : .. :::: .:12'" .:- .:- i..:c ....... _ .. 1 : ~. 
. i _ __ .......... W_M.,. __ .. ___ ·_· 

-3_ 

, , , , ____ .w. __ •••.• • - - - -1 _ .• - -
_· ___ '· ••• M _________ • ___ • __ ••• , 

-----------_._---------------,----- --,-~.----.-.--. ------------, 
, , 

e 

b 

SCL 

·4_ 
• $ I ..... _ ..... -........ -- SCL 

b 

··~I--~---,---.--~--,---.---.---+---r---r--,---4 .,,, 
.", I'" .,,' 

TIME (OUARTERS) 

~ :n 
c;> 

!ill 
n' 
;;;10 

=~ ~ ... 
::!!:Q "' ... 0.'" 



... .. .. 
d 
-o .. -CII ... 

~ -

II , 
• I 
• I 

:.1 
• I :r:' 

+1 

.1 
~! 
roll 

• I 
• I 

! 

~I 

~I 
• 1 • 
• .. ' 
.i 
: I 
.... ! 
• • • • • 
: 1 ", 

I t I 
LJ 

H-AreaHWMF 

,-----, , 

.. .. 
" '" 

.. 

.. .. .. .. 
--r·---,--~--r----~-----J---- -----T-----~----,--, 

C~"hl"': : . , , 
, , , 
, , 
: ! . 

--}----~-----~----~----, , , 

, , 
--~----~-----~----~---

.. .. • 

, , 
--~-----~-----~----~--, , 

, 
; , I , 

---~-----t-----~----~--

.. .. .. .. .. 

• 
~ .. 

.. 
~ 

~ 

.. 
~ .. 

p.l8p1l 8 lS 11 ! 1I0! l8.1lU93UO;) 

F-90 

-

-
... 
'"' 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ -.t:I = ... 100 .. ~ .. 
d 

~ 
~ 
1.1 - ~ 

0 100 .. -I: -d = ... 
S ~ ... 
~ .. -~ .... .lII .. 1.1 .. 
i:f .. 
-= rn 

" = II> .... 
= <:t 

is drs 

~ 

:II 

" z 

'" " • • 
· • • • 
" 
+ 
:II .. 
z 
b .. 
• • 

· • • 
11 

• • 
• .. 
~ 

• 
.. 
• • .. 
• • .. 
T 

-- ---, , 

:-----

• 

.. 
'" .. .. 

~ ~ 

.. 
'" .. ... 

.. .. 
M -i ~ - ----,._-- ----:- -- --+ ---- -;-- ---~-- -- ---- - .. , , 

, :y"" , , , , 
, , 
, , 
, , , , , , " , ' , 
" , 
, , " " , 

--~----~-----~---- :---- ~----:-----;-----~-----~--

I 

'" 
I .. I - • .. I 

'" 

-- ----

.. ~ 

-

-
.. .. .. 

.. .. .. 

s } ,un p.J'IIpU'IIlS U UO! }'8.1lU";)UO;) 

H-AreaHWMF F-91 

-

-
~ ... 
"" 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. .. a -c .. 

"C:I .. 
1:1 

n 
I~ 
· • • 

H-AreaHWMF 

.. .. 

--,"_.'."._'-- -----..,.'----r---- ----y---'-- ... -- -'1--, 

.. 

T 

.,. --. ---_. _._. - <-_. -- f --- - -:.,. -- - ~,--

.. • 

U I 

F-92 

.. 

, , 

, ., , , 

.. .. 

.. .. .. 

• .. .. 

.. .. .. 

.. .. .. 

'-

... 
e-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



"'1= 
:to 
iil 
II> 
:t 

~ 
"1j 

" ~ 

~ a 
~ 
Q. 

~ 

~ 

I .. 
~ 

e 

.. ... 
1:1 
;;I 

~ 

"" '" ~ 
1:1 

'" .. 
<IJ 

e 
Coobl ned She1rilart· CUSVM Cont rol Olart 

~LL HSBI04D - Nonvolatile beta 
f---' .. a" .... u .... v .. u. ~P •• Jtly. CV8VJ4 ~M.r.t' •• CUBUM . _________ ._. ________ , ____ .. _. ____ . __ .. , __ M._ .. _________ ~ __ ~. _______ . __ . ______ .. _______ ... ____ .. , ___________ .• _. ____ . _________ .•. __ . ________ .... __ ... ___ .... _ .... 

• __ w __ • ______ • _______ ~ _ w __ ~ __ ~ _____ : ___ ~ h._ ~ __ ~ M_ ~_~ __ w ~._ w ~ _____ • ___ _ 

, I : : 
------------- .. --.-~ , , 

4 L-----
3 

• 

, ' 
;>,& 

____ ~AA I , _, ______________________ ~. ____ . _ w-:V.~~. _ w. ____ AA ~ M ' 

-~ ~ 

'. , , , , 
., , , 

~-±r.H_H 

• __ w •• :~ ___ ."_._.'"_._~_~ __ • __ _ 

, 

~J 

, , , , , 
" , 

e 

b 

SCL 

v • • • • t .-- --=-l' ~ • • • 1:1 '. _ ~ ••• .. 
1:1 
CI .-... 
'" .. .. 
1:1 
QI 

... 
1:1 
CI 

C,,) 

• • 
-2 

• 3 

• 4 

, , 
, ' : - ---:-
, .... --... : .--.{ , ' , ' 

- '1' I 

, , -, 

-~-- ----- -----------------------;------ .. --------------, 

-~--*~.+.,--"---.-,.-~--"-,,---- --_._---.-------,,---_._-, , 

, , , 
.,~ ~ -- - - ... -- _. - - .... -_. - - - ." . -_. -"' , , , , 

.s~I------------------~----------------~----------------

··~I--_,----r---._--+_--._--.---_,--~--_.--_,---.--~ 

·SCL 
• b 

It" tt" .". "" 
TIME (OUARTERS) 

~ 
~ 

~:il n' Qico 
tl~ Sig .... 
Q.'" 



:t: 
'1. 
iil 
II> 
:t: 

~ 
." 

"11 
~ 

;t 
a 
!!l 
Q. 

~ 
r::: 
~ 
o 
5 
~ ., -~ 
• 

'" ... 
III 

0;1 

"CI .. .. 
"CI 

= .. ... 
fIl 

= 

= co -.. .. .. ... 
= .. 
~ 

III 
<:I 
t,) 

CotdJl ned Shewbart· CUiUM Cont rol Olart 

WELL HS B 104 D - Ra diu m- 22(; 
_____ at.a •• r.i ••• V.lu. ~P •• I'i •• CUIVM --t--M.I.ti~. CUBUM 

ti,_. _ 0.. .~ _. _______ ~ •• ~_. _, __ •• __ •• ,_~. __________ H __ __ ~ ~ ____ • _~ __ • M ___ ,_. ____ • ___ • __ • ~ _ • __ • ______ •••• _' •• , 

, , , , 
5-r--------------------~------------------_+------------.------~ 
4 ",",. __ ._«. ___ • ______ . ~ w ~ •• __ •• ' w _._ ~_~_. __ • __ ••• __ • ___ • _____ • __ • __ • ____ : •• __ • _____ • ___ • ______ • _____ •• __ •• ~ 

'- -'_ ... , , , 
J -j ______ .. _ .. _" .. '" ~ _____ . ___ .. __ . ~ . _ ~ ____ .- ___ ' .. " _ 

, 

------~. ! .-- .. - .. ---~ •... - ... - -_. 
, , , 

---.- .. -- .. --------~.---.-------.---------.-------- -, , 

. ~ ====i'm'H;.' ... - --- .. ~" -m--.~m ____ .. ----.----i 
,; ~ ____________ n_" 

: '" : 

t_ ....... ___ . 

- I. 

-.. 
-3_ 

-4_ • _"_t. 

: 

. , .. - ---," , , , , 

, 
'": 

--~-------------.------.-.----------

. --~-- ---_.-. _. -+--. -- - -!"-~-~-- ._- -. ~~~---.,-~ ,"+- ,._- - -----"., . . , , 
-. ---~ ._"--- -... - .-- ~-~,-------. , , 

--.--------- _____ 0 ____ -. , , 

-$~--------------------~-------------------r------------.~----~ 

-·~I---.--~---,---r---r---r--.---~--.---~--r-~ 

• 
SCL 

-SCL 
- h 

I'" "" U,. U" 

TIME (OUARTERS) 

e e 

~ 
~ 

§=:i1 
" ' iii'" 
::~ 
~. C) 

ii=~ 
Q.<'> 



,M ___ ~ --r- -- - -----r- - ___ , _____ ;- _____ , _____ ;- _____ ,. _w __ , __ 
.. .. - .. 

.. ... 
III a -o ... .. 
1:1 

d 
~ 
~ 

-i 
d 

• e 
:= -.... 
== o 
100 
.... 
fI'.I 

: ! 
* • 
~I 

: 
• 

:1 
• I 

· • • 

f 
· • 
· .. 

1 

, , 
,-----
, 

:-----

, .. .. 

H-AreaHWMF 

______ w __ 

, 

, 

---~----. ~-, -, , 

-+ ---~- ----~---- ~----.~--

, 
~ 

, ., I .. 

~( 

, 
• 

1I ! 

, , , , , 
~-----i-----~----~--, , 

... ; __ w __ ~ ___ w _: ___ w _ ~ __ 

, I .. I .. , 
• 

• 
-- ---- I- : 

.. 
-- ---- I- : 

I-

.. 
.. .. 
'" 

lIO Il1J.lllIit:JUO;:) 

F-95 

-

... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. .. a 
.... 
c .. ... = 
d 
! 
~ 

El 
:I ... .. 
. .. 

= 
"II' 

= .. 
= 
rIJ 

== 
...,;j 
...,;j 

= 

ill 

" .. 
" .. 

· • • 

'I] 
• • 
• .. .. 
• • .. 
· " • .. 
t 

,-----

... 
" ... ., 

.. ~ 

Sl ,un 

H·AreaHWMF 

... 
" '" ... 

--.----- '")~ -- -. r - --- -,-- --- .. ---. -,-' - -- r -- -- -,--- --
, , 1 , 

:\ 

.. .. .. 

, , , , 
-----;----

t 

, , . . ----·-----t-----r----7 --, , , 

--- -:-- - -- f -- ---;--- - - +--

• .. 

II , 

F-96 

.. 

.. .. 
" ~ 

.. .. .. 

.. .. .. 
~ 

.. .. .. 

.-
!'I.l 

= r.:l 
~ 

= -< .. 
0 ... 

~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. .. '" '" .. .. .. .. .. .. 
1 

,- -- ... --r----'-----r----~-----T----~-----T-----~----,-- .. , , , , 

, 
II! I 
:> 

I m 
::. 

" I • - • I 
~ I - I ... ;.. · I .. ~l 

If ~ ~I a ~ 
+1 - m 

0 " I 
.. .. ,----- '" -... ~ I , rIl a I DC d .. II! I 

~ 
:> I ... : Ila:l 

S 
.. I Eo< " " I DC 

~ • 
I 

< • ;;;l 

... I 0 

= · .. • "-
If 'III' ·1 
i c:> fi ~ II> ' , 
.a ,.., i .. 
rIl = .. ... :----- ----:- ----+ .. --- -;- _ .. -. ~-- '" Eo< .., 

rIl · II> • 
a = • - .. 
t ~ " 
d · 
~ • 

~ 

" I 

~ • I • I 
" • i 

• i .. , 

! f i .. .. 
'" 

'" .. .. .. .. • .. '" .. .. .. 

S J Ull u , UO! JlI.J ~Uil"UO:> 

H-AreaHWMF F-97 Third and Fourth Quarter 1998 



... .. 
OIl 

6 -o .. .. 
1:1 

t3 
! 
e 
... .. 
OIl 

i 
II> 

.1:1 
rn 
"CI 
II> 
I': -1! 
t3 

-CIII ..
e .... 
!if 
::l -.. ,a 

t.J 
101) = is 
ra 

~ 

· • • 

f 
, 
I 

• I • .. .. · • 
~ .. 
• • .. 
• • I 

If i 
L!J 

.. ... .. ... 
... '" 

.. ... .. 
,-----

'\ 
1\ 

,-----, , 

, 
:-----

I 

--r----~-----r----~-----T----~-----T-----r----'--" , 

• 

1\" , --r- --'-----r-----
, 
, , 1 , ---.,. --_., - ---',. ----, --, " , , , 

, , 
, " 

--~---- --~----- ----~-----~-----~----~--

y , , , , 

. ' , , 

/ 
I L L I I I I L 

• 

T~ · 
.. 
• -- ---- - . 

-

.. 
• -------. 

-

.. 
• • .. ft • .. .. • .. .. .. .. .. 

p.l"PU"~S u ! U 0 It'S.I l U it;) U o~ 

H·AreaHWMF F·98 

-

WSRC-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. 
.: 
d 

'" " 401 .. -"" .. -= I 

401 

1-, 
I ' 
I 
I 
1 !II 
19o 
!: 
i" 
I • 
I • 

1:-
I:: 

1+ 
I 
I" i:: 
,:0 

I" , . 
i ~ 
I. 

I
I • 
I • 
lao 

I~ 
I , 
I • 
I • ,-
1 • .. 
• 

.. 
,1. 
L---i 

I .. 

H-AreaHWMF 

.. 
'" " .. '" '" .. " 

.. _-..,-.--- ---.--'--'-.;.-~'-,- - -"1 - - --

~~i----~ ~~~ ---;--- - ---> ---
I I 

, ,I 

I 
, l' 

.. .. -- ---- - .. 

, , , , 
--~---.~-----~----~----

~~ ;.-_: ____ • .l. _____ :_w_~_~--
.. .. .- . __ . r- .. 

I 
• 

I ., I .. I 

p.lllp1l1llS 

I .. 

11 , 

, I 

I I .. 

I 

I ., I ., .. 
• .. .. 

11 0 ! J 11 .I 111 "., U 0;) 

F-99 

... 
Eo< 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. e .. '" '" 
., .., .. .. '" .. 

[l 
----~ --r'~--~-----~--~- -----r"---~-----r-----~----~-- .. 

I p , 
:,-:-' 

~I 
:.1 
"i 

CII /' i -I: I .... ~ , I .. ,I:! ~I 
, 1 CIS ",I 

d ~ t! - - .. 
0 - ' , , , .. .. , .---- ---~-----r-----~----,-- .. .-- , , , 

~ .. , 
1:1 CII 1:11 
d - ~ IiIil 

<:> " S 
~ £00 

~ " " 1:11 1:1 

~ ~ 
• 

I 
-< • ;::l 

I 0 .... 
~i .. '-

CIS 

oj to) 11 ~ CI> til ; I 
.c: .. 
~ <= 1 , .. ... I :----- ----;-----:-- --- -;----- ~-- .. 

£00 'D 
.... • 

CI> = • 
1:1 13 -; - I; i 
d ~ • 
~ ~ 

~ 
• • ~ 
• • · i 

W .. .. .. .. ., ... .. .. • .. .. .. .. .. 

S • Tun P.I"PU"}S u ! UOJl".I.uaau0::J 

H-AreaHWMF F-100 Third and Fourth Quarter 1998 



... .. 
III 

o -0:> .. -CI 

d 
~ 
~ 

• • 

I 
~ I · , 
II 
=1 ~I 
• ! · , j , , · , 
it' I 
·1 

ri 
i 

• I " I , 
• .. 
~ 

• -.. 
• • .. · , · , · 
tl , .. 

.. 
'" .... 

--r---, 

-----r--~-~-----T----~-----T-----~----,--

, , , , , 
---~-----~-----~----1--, , , , 

__ ~ ____ .:ow ____ t.. __ w.) ____ .l _____ , _____ !. w ___ w' _____ .I __ 

I ""." 

.. .. • .. .. .. .. .. 

'" '" .. 

• 
'" .. 

.. 
'" .. 

.. 
'" '" 

S 1 ! un u ! UO! 18J lua3u0:::J 

H-AreaHWMF F-101 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. ~ .. .. ... .... .. 
• .. 

.... .. 
lIS 

d .. 
o .. ... 
1:1 

d 
~ 
~ 

---

n 
=' 
" .. 
" " 

I • 

· 
~! 

+1 

11 
" ~ I 
• I · • .. 
f 
• • 
• 
~ 

• • 

:~----

'" 

S J J un 

H-AreaHWMF 

- -r-. -- - 1- ----r- ----,- ---~t - --_, _____ -:- _____ ,..,M ---,--, 

1\\ 
, 1 

, , , ';"---- -,-----~--

, " 

--~ - - -- ~-----~-- ---:-- - --' 4-

,1 

, 1 

.. .. • .. '" 

.. .. .. 

.. .. .. 

.. .. .. 

u , UO !l8.JltliJ3UO;) 

F-l02 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
:to 
m 
:t: 

~ 
." 

")1 
~ 

2 

:;! 
::;. 
Q. 

[ 
~ c: 
~ 

f 
i 

e 

'" .. 
.~ 

= >;l 

"t:I .. .. 
"t:I 

= .. .. 
fIJ 

d 
.~ 

= 
o 
.~ ... .. .. ... 
d 
<II 

t.I 

= 
o 

('j 

• 

e 
Confllned Shemtart-CUWMOJntrol 

WELL HSBIOSC - Water 
Chart 

Level 

c:_.~."' .. _~.~ __ ~~~~~_~~.~._~_~ .. ~~_._,_,_ ':::. ___ ~_:.,~._~:_~._.c u~.~,.~,. ____ ._.::!::- N~ __ ~_~_i_~:. _~~.~_~ H _____ J 
______ w MM N _____ • H __ _ •• _____ ~ _.~ __ ,~ __________ ~_ ~ ___________ • __ ~. ____ ,_ ~~ M __ ~ ____ ~ _~ _ • _____ w _ ~ M ___ • __ • M., 

, , , 

5 I 

4 , 
~--------------------'--------'-'-r--------'-'---------

3 

• 

, , .M ____ , ___ • ow. _. w ___ ~ ____ W M ______________ , 

-... -----------_. -. , , , , , --------.---------".--- ... ---.-~ , 

- - - - - - - • ,. - __ - _. _w __ • ______ : 

, 
• ~ =-=--.to ---== • • • • • ..... i':. :.:. e)~ -- - - . n: 

- 1 

-1 

- 3 

• 4 

------_ ... - ... _.. : .. 
, , , , 

I."., ••• ____ • _____ ~ •.• _ ••• _." _ -----.,"1-- __ .. _~ ... v." 

, ---.-----------.--- ... --.---.~ , , , 

, 
- -. -{ , , , , ., 

, 
----- -_ •. --_ .• ---""j , , , 

_'-_. .. __ " ____ .... _._. ___ " ___ .'H .. W_ ..... _w •.. ___ ¥_.~. __ . __ w_. _____ "' , , , , , , 

-5~----------__ ------~~------------__ ----~------------------~ 
-·,I---,----,---.---+---.---.---,---~---r---.---.--~ 

e 

b 

SCL 

SCL 
h 

If,. 1'" If" u" 
TI ME ( OUARTERS) 

~ 
~ 
c;> 

s:il " . iii'" 
I:!~ 
~ . ., 
~~ 
Il. ... 



~ -.= 
= ... .. 

'" ~ III 

d ~ 
C 
Q - ~ 0 

'" .. ... 
1:1 -d = 
~ -c 

e .... .. 
Q ... = '" III N oj .. 

..1:1 
11:1 t.) 
"0 In .. ~ 1:1 -s 51 
~ 

.. 
.. Q '" ..... " ... 

,-- - ~ - - -r - - - - "t- ----,-- - ---,. - - -- r' ----.- ----'I" --.- -r--- -~--

:Ii 

" ~ " , 
" 
: I 

: ! 
:1 

+1 

:Ii 

" • b 

" · • 

I 

i 
• I 
• I 

III 
I ; : :-----

II j 
~I .. , , · , :; · • .. 
: 1 

I"r I lIJ .. 

, , 

--~----i-----~----~-·--~ , ' , , 

: 
--~- ---~----- .. 

.. ... " • 

, , 
... --;- ----+ ---- -:-- -- -, ~--

, " , , I , 

----~- --- -t - --- -:-- -- -{--

" .. .. 

.. .. .. 

• .. .. 

.. .. .. 

.. .. .. 

S l !UIl U J UO!l1l.Jlua3U0:J 

H-AreaHWMF F-104 

-rI.l 
III 
10:1 
£0< 
III 
-< 
;;;;l 
0 

--
~ ... 
"" 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

e 



• 

... .. 
01 

(5 

-o .. -III .... 
= .... 

n 
~I 
"I 
: 1 
_ i 

:'1 
• I ;0:' 

+1 
i 
! 

:1 
:1 
: i · , ·1 

f 
~' 
-:1 
• I _, 
'O: · • 'O 

: I 

~ 

:-----, 

I 

.. 
u .. '" 

.. .. 

.. 
u .. ... 

-- r- - - - -"1- - ---!"- --- -,- ----'l'-- - ---;- ----,. - ----,-- - - - ,--, , 

" 

.. .. - .. 

-

.. 
, , " ,.,' .. 

--f----:-----~-----:----~~--~~----t-----:-----'~-- -- ---- - • 

I .,. , .., , .. , -

] 

- , , .. , 
'" 

, 

, 
" 

-

.. .. 
-- ----I- .. 

.. .. 
.. .. .. 

s 1 ! un p.l1lpU1l~S U , UO! 11l.l1ua3UO::> 

H-AreaHWMF F-105 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



c:> ... 
'0 .. .. 

d -- -ell = .. - .c 
= = d tJ 
~ 
e = ... .. lit) .. c:> oj 

.-4 
II> .:= .c:: 

{I.l 
rIJ 

'= = II> 

= - ~ i ~ 
t3 
~ 

~ 
I
; , 
'" "" i . · : , ... i ' 

· · • · 
tl 

~ I 
• · ( 

• 
~ 

· ~ · • 

: 

~ i 

II 

;----, 

.. .. .... 

SllUfl 

H·AreaHWMF 

.. .. ., ... 
--~·---~-----r----~-----r----~-----T-----~----~--

.. .. 
r .. , 

, 

, , , , 
--r-·--'-----r----~----~ , , , , 

--~----~-----~----~----

I .. I ... I .. I 

• 

U ! 

, 
,~ 

• 
~ 

... ---+-----;-----.;-- -- ---- ~ .. 

~ 

~ 

'---:-----7----<-----~-- _M ---- - It\. 

I I .. .. I .. .. 
.. 
~ .. 

U 0 I l1l .I 1 U it ;) U 0;) 

F·106 

-

-
... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. 
Of 

o -o .. -1:1 

d 
~ 
~ 

-i 
a 

-
~ 
Q' 

o I 
• I : I · o 

tl 
11 
Q, 

~ I~ .. 
j I: 
~ I~ 

• • 

. ---~-

:----, , 

.. 
'" .. .. 

I 

'" .. 

.. 
'" .. '" 

--r----~-----r----~-----T----~-----T-----~---·"--

.. 
~ - .. 

--~----i-----r----~----, " 

: j; 

.. 
~ ----:-----t-----:-----. 4-- _M ____ - .. 

1\ 
: 1)-, 

, ~ 

, ~ 

--:----~-----:-----:---- ... '----:-----7-----:-----~-- -- ---- - .. 

I 
~ 

I .. I .. , 
• 

I .. I .. I .. .. .. 
.. 
~ .. 

s 1 I un pJ8pU81S U , U 0 ! 111 J 1 U a:l u 0:> 

H-AreaHWMF F-107 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



oW .. 
011 

d 
-o .. -1:1 

d 
~ 
~ 
• 

oW .. 
011 

t .. 
.c:I 
til 

'" .. 
1:1 

-

[l 
I ~ I 
I 
~ , 
Q ! 

I 
• I ~ l 
: i ;1 

~I .. 
" " 

• • 
• 

: I 

• I .1 
• I 
~I · • 

lL 

.. 
'" .a .. 

.. .. .. .. 
--r----'-----~----'-----T----~-----T-----~----,--

~ 

~ - .. 

,-----
, 

:-----

I .. .. 

, " 

--~----~-----~----~----~ ! , , , 

, , , , 
--~----~-----~----~-----

I 

" 
I .. I .. I 

• 

, • 
~--:- ---of ---- -:-- -- -i-- - : 

\\'. : 
, , 

, , 
, , , , 

~ * 
.. 
~ ----7-----:·----;-- -- ----!- .. 

\
1 . ' 
I I .. , .. I 

~ .. 

I-

I-

.. 
.. 
~ .. 

S } Ion o , 00 J }8.1l03300;) 

H-AreaHWMF F-l08 

".. 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



Q -~ 
ell ... "" .. Q 

III r0-
d e 

Col 

"" 
COl 

0 "" .. .. -II ell 
d .... 
S 

e .. 
~ 

~ 

;... 

"" ... :: .. Col 
III "" i'l 
<I> 

.r= 
{Il 

'G = <I> II) 
III = - ~ i= are 
J 

~I. ", III! 

'" <Ii , 

: ! 

: ! • 

,-----, 
, , , 

· , . "'. 

+1 i :~----

il 
: i 

I 
: I 

II 
I • 

: ! .. , .. , · ! • 
~ .. 
• 

1 • .. 
• i • -.. 
f 

:-----

.. 
OJ .. .. 

'" ~ 

S l I un 

H-AreaHWMF 

--~----~-----~-~--~---, , 

__ ~----~_----l----~----~ 

"~J 

~ .. ... • 

U , 

... ... ~ 

.. 
OJ ., .. 

~ 

.. .. .. 

.. 
~ 

~ 

.. 
~ .. .. 

UOIllJ.JlU il3U0 :J 

F-109 

-I'IJ 
l1li 
IiIiI ... 
l1li 
~ 
;::l 
0 ... 
~ ... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Four1h Quarter 1998 



... .. .. 
d 
-o .. -a 
a 
~ 
~ 

'" CII 

41 .... -'" .... -= I 

41 ..... 
... CII .. .. 
01 .... 

!~ 
.a 
fll 

'0 
II> 
I: 

" " .. 
" " • • 
~ · • 

11 
I 
• • 
· .. 
• • • 
~ .. 
" • .. 
• 
~ .. 

!1 
iT 
L-, 

," ~- --

.. 

.... .. .... 
.... 

'" " .. 
--r----'-----r----'- ".0- ----~-----, 

r 

--~----~-----~-- ~-- ----~-----~-----~----~--

.. .. • .. .. 

5 l I un P.lllPUlllS U , UO IJ8.1}U,..,UO:> 

H·AreaHWMF F·110 

-

-
... ... 

WSRC·TR·9!NJ0013 
Unclassified 



... .. 
os 
o -o .. .. 
iii 

d 
~ 
~ 

--.... 
ell 

~! 

~I 

;1 

+/ 
I 

~I :1 
• I 

· • • 

f 
I 

· , 
" 
• 
~i 

., 
• ! I': 
• • • .. 
• • · .. 

1 

.. 
'" ... '" 

,-----

, 
,---. , 

.. 

SlJ0{l 

H-AreaHWMF 

... 

- -- -:- --- -.;. w _ -- -:-- -----i--

---~-----t----·~----~--

• .. .. .. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

° , 00 !l8.1l0a300;) 

F-111 

-

-
... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



IC 

~ ... 
~ 

'" .. , 
d a - ::I 
~ 

'" -... "0 CI 

d CIII 

S ~ a 
... = '" .. II) 

i e 
'" ... ..CI 

~ I ~ I 
• I 

il • 

+1 
! 

11 
: I 

I 
~I 
~I 

:-----, 

.. 
'" .. '" '" ... .. .. 
--r----~-----r----~-----r----~-----T-----~----,--, i 

" 

, 
--~----~-----~----~---- ~-- +---+----i----+-, . , , 

, 

··lO 

I-

• .. 
-- ---- f- .. 

" 

I-

I-

.. 
i 

: 1 

It! =:I -:-----T-----i-----~-- -- ---- ~ : __ ~ - - __ ~----_~----~- 0- _"'~_ l-----
"C rIl .. = = -i ~ 
d ~ 

~ 

.. · • .. · • .. 

, 

• i 
= I 

II 
--' r .. .. 

S l J un 

H-AreaHWMF 

, , .. '" 
.. , , .. 

1/ 

{ 

I\! 
r T 

• .. --. --. .. • 

I-

I-

.. .. 
.. .. .. 

u , UO! lV.J lU;J:.JU0;J 

F-112 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

_I 



... .. 
til 

6 -o .. 

-i a 

• a 
~ -

n 
~I 
" m 
::0 

" , 

: i 
~! 
"'I 

+1 
I 

11 
"I 
• I 
• I .( 

f 
• • 
• .. 
~ · • .. 
• • -:! 
• I :.;1 

Ill. L1 

S l 

,-----, 

:-----

, .. .. 

un 

H-AreaHWMF 

, , , , --------------------. , , , --r ----~-----;.-----:- ----, , , 

, " 

-- -- --

.. .. 
r .. 

-

• .. - .. 

.. .. 
--~- ---~- ---<------;---'. ____ ; _____ .t. _____ : ______ ~ __ -- -- -- - .. 

, .. , .. I 

p.I1JpUBlS 

\ 
l: 

• 

U ! 

, I .. , .. , 
• .. .. 

DO! lB.J lU33U0;J 

F-113 

-rtl 
DC 
Ill:) 

"" DC 
<Ill 
;;l 
0 
"-

~ ... 
"" 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. e .. 101 

" '" " .. .. '" .. 
,~---- --~---- -----r-- ----,- ----r---- "")-'----r- -___ ,.'. -0- ,-- - .. · · 

iii 

" m 

" .. 
~ • , , 

c:I\ I 

I .. • ;1 10 a .. 
d = +1 - • -0 .... 

I 
' , , , Ii---

. , , , .. · -- --- -- -- -- - -10 , --r----~-----T----~·--- -----r-----~----~-- .. = , , . , 
rI.l .. · . 

iii Q I DIll a .. iii IiIiI " 
~ .... m i ~ 

" rIJ " I DIll 

~ • ! -< • ;;:;l I 

I 
0 .. · 10 ~ • -.. • 

j If) 1 ~ ~ 
I 

CI> I 

-= ... I 
, .. 

rI.l 
, .. ... 

= :----- --~----~-----~----~---- Ii-' -~-----t-----:-----~-- -- -- --, - .. 
~ "CI • , , 

CI> CIl • I 
iii 

== 
• - .. 

j 
~ 

.. 
a · I • 
~ ~ 

v 

i [@ · • v 
• i • I .. I r-

. f I .. LJ .. 
I I I I I I I I I .. .. .. • '" .. • .. .. ... ., .. 

s 1 tin tI J tlO! 18.J ltl a:JtI 0;) 

H-AreaHWMF F-114 Third and Fourth Quarter 1998 



I 

I e 

,-- _w - - -r - . - - ~- ----r- - -- -,- - - -- 'l' - ----,- -- --~ - ___ ',--- - ~--

.. 
'" r .. , , 

ill 

" m 

'" " 
0'1. • ~, • 
0'1. ' ' 

M .. I • .. a -.. • 
'" d :: 

+ -- m 
0 ... ~ . ' , , , , , , -.. Q> 

, -- --- --r----~-----r----'-·--- ---~-----~----------~-- -- w __ w 

~ , , " ... I::i 
, 

CI 

d .r:I ill .. 
~ 

~ m 

'" ~ " 
~ 
~ • • 

• ... • .. • .. Q .. 
i 1] 

-
In 

111 ~ -= , .. 
I'll 004 ,----- ~- --J;- ---of ---- -i-- --- {-~ 

~ 

- -~ - --- <-----;.----~,'-- -- -- -- -- - '" = , 
"C • ' , , 

111 fIl • 

/ CI 

== 
• - .. 

t ~ 

d ~ · • 
~ .. 
~ • • .. 

• • 

It! .. 
t . '" l-' 

'" I I , ( ( , ( ( ( .. .. '" 
.., 

" • " .., 
'" 

., .. 

5 J I uil P.JBPUB ~s U ! U 0 I J B.l J u a., U 0;) 

H-AreaHWMF F-115 

-I'll 
l1li 
IiI:l 
po. 
l1li 
-< 
;;;> 
0 
'-

~ ... 
po. 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. e .. '" " ., ... 
'" ... .. 
'" 

~l 
,- , - -- _. f"'.- .. - 1 .,. ;- - - --- -,._ .. .. _-- ------,----,. 

l 
'" , , 

! " 
I 

.. 
" " • 

e , 

... 
= • .. 

at · 0 ... z 

.... t - • 
0 .... 

'" .. 50 
:- -- .-. --} _ .. . ---.-. ;_ .. --:- --.. ,"' " -.. r-o QI!l 

= III 
d :I I1Iil " 
~ 

.. ... 
" " III 

~ /:I ! <O!! · ;;;l 
• 111 QI .. · .. 0 • -at l 

.. 
i ..... t 

J .. = 11 ~ .:I .. 
flI l"I.I : .. ... 
= '-- ", -~---- - - .,- .. -,.~, -- -". -;-- ---~ .. , , , ... 'CI · .. • 

= • - ,..;:j ,. 
i ,..;:j .. , 

-r"' ,-

d ~ 
• 
; 

· .. 
• • .. 
~ .. .. .. 

'" .. .. .. • " .. .. .. 

S • J un P -II! (HI Il • S U J UOJ.lIJ~Ua3UO~ 

H-AreaHWMF F-116 Third and Fourth Quarter 1998 



.. 
'" ... .. 

.. 
u .. ... 

----~-----y----~-----,-----~----.--, , 
, , 

;..---- --~----~-----~----~----~ 

--~----i-----~----~----
. __ , ____ w, __ w __ , _______ _ 

.. .. .. 

s • ! un P.JIIPUlllS U Uo 

H-AreaHWMF F-117 

.. 

.. .. 
'" 

.. .. 
'" 

10-.. 
'" 

.. .. 
'" 

... ... 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
01 

d -0 .. -c: 
d 
§ 
~ 
... .. 
01 

i 

~ -~ 
aI .. 
~ 
I>-
~ 
Col 
~ .. -aI .... 
~ .... 
.. 

n I . 
)Ii 

" 
I 

m 

" " i • ! • 1 

· • 
~I 

:O:i 

+! 

~ I 
- ! 

.. .. ~ 

~ '" ... ... '" 
,-- --- M -I'" - - - - --- --r- - -- -,. - - -- r'---- ,- ----,. - - -- ',-- -- - ,--

, 
.A 
I 

, , , 

.. 
• - .. 

• • --,.----,-----, ~----:- ----, ---- -:-- -- -;-- -- ---- - .. , , , -

I-

, .. , , 
~----- -~-" 1-"' .. ----:-----t-----:-----·~-- -- ---- ~ : 

r --r T T 
'" .. ... .. .. 

N 
T 

• 
T I .. I .. I ... .. .. 

.. 
• .. 

s 1 ! un u ! UO!18J1Uit3UO;J 

H-AreaHWMF F-118 

-

WSRC-TR-9g..00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
01 

o -o .. -III .... 
e ... 

• I ·1 
11 f; 

,-- ---, 
, 

:-----, , 

, 

.. .. ... .. 
.. .. .. ... 

~ ..... , ..... , ..... , ........... , ........... , ........ ,.... "' 

.. 
...... 1-: -----i-----~----.oj , , , , 

--~-----7-----~----1--, , , 

.. 
:----- --~-.--~-----~----~----- --'- --- -+ ---- -:-- -- -~-- ...... I- : 

· • 

I 

'" .. 

S l J un 

H·AreaHWMF 

I ... I .. I .. I 
• 

u ! 

I I 

" 
I ... I ... .. .. 

UO!l8.JlU33U0;J 

F·119 

WSRC· TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ -~ 
GI .... '" '" ~ 

III ;.. 
d e 

~ - ~ 
0 '" '" ... -iii GI 
d .... 
~ 

e -
~ 

.. 
;... 

'" • ;:I ... 
'" ~ 

III '" 
j~ 
<I> 
.I: 
{11 

" U 
<I> \0 
iii <:> - .... i= ai , 

IJ 
I ~ I 

• i 
• I 

~I · , :1:1 

t\ 
, 

i 

~I 
• ! 

· • • 
Ii 
· 
;1 
-=1 

• i : I 

Ii I 

H-AreaHWMF 

,----~ 

:-----

.. .. 
" '" 

.. .. .. .. 
-----,- --- -,- ----, ----.- -- --- ---- -,---- -'~--- ----, ' , , , , , , , , , 

, , , ( 1 , , 

: : :' ': , , , , , , , : 'f : y: :-,: " " , ",' , , 
, , , 
, ' , 

. ] 

~ 

·--~----i-----~----~----
" , 

__ ~ _ • __ J. ____ ;..-_ - - - ~- -- _ _ - ___ ;_ ----7 _____ :- ____ 2_. 

.. .. • .. ... .. .. 

.. .. .. 

• .. .. 

.. .. .. 

.. .. .. 

p.lllpUlI~S U I UO llll.llU ";JUO;:) 

F-120 

-rIl 
III 
!:IiI 
~ 
III 
<11\ 
~ 
0 -
~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. 
• a 
-c .. ... 
1:1 

a 
S 
~ 

= III 
~ = ... .... .., 
= 

... ... .... ... 
= • 
III .... .. '" 

~ ... 
i .... 
II 2: 
.c 
rIJ 

• 

• M 

• 
" 

+ 
I 
I~ 
I: 
I': 
I
i'; 
I • 

It 
I 

· • 
· 

I~ 
I-
I " 
I • .. 
• • .. 

11 
I_-

H-AreaHWMF 

.. 
" .... 

--r----,---, 

:-- - --

.. .. ,. .. 

- -- --,----

.. • 

u 

.. 
" .. '" 

- - -- -(' --. ·'1 

----,----- -----,---- ',---, , 

, 
~-----:--~--~--, 

.. .. .. .. 

-a 
a 

~ .. .. 

~ 

a .. .. 

uo, lll.llUa;)UO;) 

F-121 

.... 
!Zl 

III: 
IlI:l 
e-
=I 
-< 
;:l 
0 -
IlI:l ::; 
.... 
e-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. 
r:l 

,~--~-

I g I 
~I 

CIS • 

I 
• .... · ... ~ · ,. .0 • 

III · ~ 

d ~ tl -... 
0 - I l-----,. 

I -... 
1:1 CIS 

B - 11 I 
I:> ;:0 I 

! 
~ I 

~ " " I 
1:1 I e ~ · I • 

• i ... · ,. • 
III • 
of I:J 

t: II> IC ,c; 
CIl C ,-----

.-4 
, 

'0 
dO l1li 
1:1 Ii • - ~ 

t ~ 

B ~ • , 
• , 

~ :; 

f! • • .. 
• • · • 

t 
• 

'" .. 

H-AreaHWMF 

.. .. " .. '" ... .. .. .. 
--r-·--'-----r----~-----T----~-----T-·---~----,-- - a , 

, 

'" 

!-

')' . , , , 

' , , '-\ ' " • 
' " 

, , a 
--;.----------;-----..;-- ~-4 ' , . , -- -- -- I----.,-----, ----. ,-- --",-- a 

1 , , , 
' , , , 
l , , , 

' " 

: ~ 
/ 

, , , .. 
' " }~- --:- ----+ ---- -:-- -- -~ -- .. 

--~ .. --~-----~----~---- -- -- -- I- a , 

i 

" 
~ 
K .. 
, ' a , , I I , , • a 

" .. .. • .. .. ... .. '" 

p.JlIpUlf~S II UO!llf.JlU33110:J 

F-122 

-CIl 

III 
Ilol 
fo< 
III 
-< 
;;;l 
0 
'-

~ ... 
fo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



• 

.. 
.. u 
u ~ ~ 

~ .. 

... .. 
III 

o -Cit .. -1:1 

d 
~ 
~ 
... .. 
III 

i 

,-----, , 

, 
:-----

.. .. 

s 1 J un 

H-AreaHWMF 

- - r' _. - - ~- - ---r-- ---,. _. -- r - -- --,- ----"'- -- - .,---- --,--

, , 
, " 

--~----~-----~----~--.-~ 

.. .. • 

u ! 

.. .. .. 

• 
'" .. 

.. 
'" 
'" 

.. .. 
'" 

UOIl1JJlU33U0:J 

F-123 

-

-
... 
E-< 

W5RC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. 
" ... .. 

, , 

.. 
'-I 

'" ... 

---'.,' .. 
.. .. 

i 

!...---- -- -----t----~----- }--,-~-

':8 
I" ,,. 
':> ju 
! • 
i • 

+ S J lUll p.lllpUIl~S 

H-AreaHWMF 

, j 

-1 

, j 

• N 

, , 
.... ; , , 

• 

U I U 0 J J 11 J J U":I U 0;) 

F-124 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



J: 
:\. 
ia 
II> 
J: 

~ 
"11 

i' 
~ 

~ ::;. 
Q. 

[ 
a' 
c: s 

I 
i 

e 

.. ... -1:1 
P 

'a .. .. 
'a 

t:I .. ... 
I'll 

s:I -
s:I 
o .... ... 
'" .. ... 
1:1 
<II 

Col 

t:I 
o 

f,) 

e 
CoJdJi ned Shellilart· CUi1.lM Cont rol 

WELL HSBI06C - Water 
Chart 

Level 

t_~~~.~ tla r tl i ~~_~_~_~ __ ~~_, ___ . __ ,_.:~_. __ ~.~,:_~_~_~, ___ ~~_I_ v J4 ---------=~:~~_! _____ ~~_~_._~ __ ~ __ ~~~~~~-_~:~~~~~~J , .H~H~ __ ~~ __________ ~ 
~,_ ~ N _ 

5 : ---------.. ---- .. ---,-, , 
, -~~. 
, : 

4' _.I- ___ . ~ w ~. ____ W~ ___ ~ _. a _____ ~ __ ~ __ ~ __ " ____ "_. ____ ~ _ w_ ~ •. __ • _ ____ _ _. __ • __ • _ ~_w __ ~_ ~ ___ • ___ ~ H _ ___ ~ 

3 

• 

~ -==~' • '" ~... . . . . .~ 

- I 

-. 
- 3 

, , 
:. - - - -- -"- --
, , , , 

----I- .---,---~-" ... ----- - _." 

__________ ~ _. ___ ~ _____ ',h __ ~ 
, 

.. , , , , , , 
'" -"I , 

, , 
"-.---.-~~--: 

~, \. ___ n 

!--~, --> 

__ /J / --

,) 
-- -- ... 

e 

b 

SCL 

- 4 -----.-'"------- •. -------:--- ·_'v·· ________ ,,~_ ~-- -:- _0 _________ w ______ .,___ SCL 

-s~I~----------------~------------------~----------------~ h 

-6~1----,_--r_--,_--+_--~--,_--._--~--_r--~--_.--~ 

UH un UIB If" 

TIME (OUARTERS) 

~ :u 
c;> 

sit n' 
iii"" 1II'f' 
III'" 
~. '" 
~S 
Q.", 



... .. 
II 

d 
-1:1 .. ... a 
t3 
~ 
~ 
... .. 
II 

t 
II> 

.c: 

Q) -,.c 
«I 

'" Q) 
~ 
c 
Col 
Q) 

'" -«I .... 
C -.. 
Col 
1:1 

t::i 

• 
..I 

+i 
I 

~I 
• I 
• I 

! 

i 

.. 
'" ... '" 

.. 
'" .. ... 

-----r-- --- .J" - - --T------,-----'!' - ----,-- ---,,--, 

--r----~-----i_- ---~-----+-----~---·i--, ' , 

, , , 

.. .. .. 

.. .. .. 

{tl to> 

}i 
I :~---- ----;- ----~ ---- -~ ----- ~ --

.. .. .. 
'0 \0 
II> C a '1'"1 
-jIQ 

~! 
:j 
[e 

, I , 
• .. 
.. ! 
: i 
~l 

~I 
11 

S l 

'" 

H-AreaHWMF 

'" 

un 

'" .. • 

P.J8P U8 lS U I 

.. '" .. .. 
.. .. .. 

UO! lll.JlUiI:JU0:J 

F-126 

-

WSRCoTR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... 
--, 

:II 

" 
i 

m 

" .. 
III • I • ..= , 

· ... Q, · .. • 
'" • - '" C; ~ ti -0 (I) 

I 
:-----.. , - (I) 

1::1 
0 d " 

, 

10 " I 

~ f.!) • 
I " .. 
I 

~ · i • 
• I ... 

Q I~ .. 
'" '0 oj = t 110 

..1::1 .... : m = :-----
'= • 
110 ~ • 
1::1 := · - ~ 

i! ~ , 
• d ~ • : , 

~ 
.. 

i • • .. 
• • .. 
f 

I .. .. 

S l I un 

H-AreaHWMF 

... .. I.> 

'" .. ... .. .. • 
--r----~-----~---- -- - - - ":". ----,- ----T ---- .,---- -~-- -- ---- r .. 

:-, 

:~ 
\ 
~ 

.. 
--~----~-----~----~ '" - ---i- -- -- f - --- -:-- -- -i-- -- ---- I- • .. , , , 

I-

, , , , .. 
' , _, ~ ____ : _____ : -____ 1_- ___ ; __ • --~----~-----~----~-~ -- -- -- r- .. 

' ' , , 

l-

l-

r:; l-

.. 
• 

I , I I • , I • .. .. ... .. • .. ... .. .. .. 

u ! UO! l8.1lU&3UO;) 

F-127 

-fI.l 
= IiI/I 
f-< 

= <'l 
i:l 
0 -
~ ... 
f-< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



=!= :.:. 
~ 
:t 

~ 
"II 

'71 
~ 

:;! 
a 
! 
~ 
" s 

f .. 
~ 

e 

.. ... -CI 
P 

.., .. .. .., 
CI 
Of .. 

<Il 

CI ... 
CI 
o 

.. .. .. .. 
= .. 
... 
= o 
~ 

Conbl ned Shewi1art· (U;UM Cont roJ Chart 

W!lL HSBI06D - Ntrate-nitrite as nitrogu 
.t .. d.,41 •• , Vala. ~' •• Itl •• CUSUM --t--X.,all •• CUBUM 

'.01' -- ______ ¥~_H. ______ .~~-- W.N_ •• , __________ •.• v ______ w ___ ••• ___ , _______ .N ._~~~~.~_~+ ______ M, 
, ' , 

S h 

4J...... . ................ m ..... ~ ............ m. ..u .. m .... :.uu SCL 

. - ----";- .. ~.------_v·----"·~~-------l-·N .• -

o_+..t:>,: : 
-"' , . -- - -." 

f_ •• _ : .. 1_--

-2_ 

.,-

, , 
: , , 
, 

H ~. H. __ .'W ____ ". ____ N ___ ," ~_~ _ ~ __ .;_ MO •••• _ ._~_. _ • 

, 

, 
:- .. 

, , 
~~_~_~ _____ H~. 

, , 
._---------- .. _, 

, 

• $ 1;"+" SCL 
h 

"-

··~I--~----r---~--~--,----r---r---T--~----~---r-~ 

l ". 
I'"~ .," .," 
TI ME ( OUARTERS) 

e e 

~ 
:0 
~ 

§'i! <>, 
iii'" g::!: 
Sig .... 
"-"" 



... .. .. 
d -o .. ... 

1:1 

d 
§ 
~ 

--.. 
= 

i 

~i 
• i o , 

~I 
+! 

! 

~i 
"I 
o I 

01 
: I 
• 

f 
: I 

:1 
: I 
• 

~I 
: I 

fl 

s 1 

, 

.. 
u ..... 

:-----

I 

" .. 

un 

H-AreaHWMF 

.. 
U 
'" ... 

--r----'----- ----~-----r----~-----r----·~---·,--

.. .. 
r- .. , 

, , , .. .. --, ---- ,-----r-----; 
o 

r---:-----t-----:-----~-- -- ---- r- • 
, 

I , I I .. ~ .. 

/' 

\ 
,\. 

I I I • .. ~ 

I ... 

.. .. 
-- ---- - '" 

.. .. 
'" .. .. 

u ! UO Illf.llUa;JU0:J 

F-129 

-

'-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. e .. I.> 

'" ... ... .. ... '" .. ,----- .. 
, 

:.: i " m I 

" ! Q 

a -I .... 
::I I '" • .. • 

6 - "'I - tl - • 
1:1 - I 

, , , .. 
'" ... 

I 
, ----- --,._' ----:-----:---- -----+----·~----i-- .. -, , , ... 

E-
, , , rI.l 

CI DI 
IS " ~ '" 
S 

m 

"" " " DI 

e = i <Ill • 
~ 

, 

\C - ! 0 , .... · \ '" <:> • -.. II i ...-
~ <I> = ' I .= I .. 

Wl rI.I ! 
.. ... = 

, ___ ow 

--~-.--~-----~----~----- ~---~-----~----~-- .. , 

"" '1:1 
<I> 
1:1 • - ,.;j ~ i , i 
i ,.;j ~ 

I 
IS t: i 

• I 
• 

I 

• • • 

W fl .. .. .. .. .. .. .. " • .. .. .. ., .. 

SlTun U ! UOllllJlU33UO;) 

H-AreaHWMF F-130 Third and Fourth Quarter 1998 



WSRC· TR·99-00013 
Unclassified 

.. .. ... .. '" ... .. .. .. .. n --1"---- - ----,. - - •• ,-- - - - 'l' - ----,- -- --'I" - --- ',- ---,-- o. 

I 
:.I I " m 
:> 

, 
... ! - • I • I 

~ · I .... ... • ! 

"" 
• • ! 01 ~ " d ~ ti - • 

iii '" I 
.. 

"" 
,----- o. -, .... ~ , rI.l 

CI DC 
d ... :.I ! 
~ 

.. I Iiril 

S 
m 

~ " I " DC 

~ • ! -< • I ;;;l 
• I 0 .... 

Q · I "" ~I '-
01 

Ia j = tl ~ OJ 

-= """ 
, .. 

rI.l i , o. ... = :----- __ ~----J- ----;- ----+ ---- -;- ---- ~-- o. 
-c::I • j ~ 
OJ fIl • 
CI = • I - .. 

I i ~ ~ 

• c3 ~ • i ~ .. I 
~ • • I .. 

I • • 

W .. .. .. .. ft ... ~ .. • .. .. ... .. .. 

u ! U 0 ! 111 J 1 u a :J U 0;:) 

H·AreaHWMF F·131 Third and Fourth Quarter 1998 



.. .. 
III 

d -= .. .. 
II 

d 
§ 
e 
-CIa .... 
C> .... ~I · , 

· I 
• 1 • • 

t 

H·AreaHWMF 

: :-- ---

.. .. 
" .. 

.. .. .. .. 
~-r - ~-- "'-----,- - ---,- -- --1' -- --"":- ----T---- -i""-- -- ~--, , 

, 
--1-----~-----f_-----;-----" }----: 

! , , , 

, , , 
---T-----'-----,--, , 

, __ L ____ J _____ ~ ____ J_~ 

, , , " 

" ... .. • .. .. .. .. 

.. .. .. 

• .. .. 

.. .. .. 

.. .. .. 

u UO!lV.JluaaU0;J 

F·132 

-rIl • I:r;l 
foot • -< 
~ 
0 -
~ ... 
foot 

WSRC-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 

~-------------------------------------------------------

• 



.. 
r---; 

I 

I 

I~ I:: 
= I" II I: ~ 

= 1= ... ... I" .. .... ~ • "a a 
1+ - III 

0 CII 
1 r. .. II I = .... I. d ... ... 
I~ S .... ... " 

~ = · • • II , .... ... CII • .. ... • • .. 
i 

.... 
l :2 <P 

..c: 
fIl -----
"1:1 c:.l j. 
<P l"- I~ = = - s I; 'I 
d f!l , 

o· I; , ,. I; 
I;; 

If 1 

-'-
'" .. 

H-AreaHWMF 

... .. ., 
. ,- - -_.- ._---;-----,----' 

, , - -- .,-- - '--; ---- ",-- ---~---,--:----

.. .. .. • .. .. 

U I U 0 

F-133 

... 
'" '" .. 

.. .. 

.. .. .. 

-
.. ... .. ~ 

.. .. .. 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ :.. 
ill .. 
:x: 
~ 
"11 

'71 -ll! 

:;t ". Q. 

~ 
a' 
~ 
:t 

I -~ 
• 

.. ... -1:1 
~ 

'G 

... .. 
'G 
ICI 
01 .. 
rIl 

ICI -
1:1 
<:> 

... 
01 ... ... 
1:1 
IP 
U 

1:1 
<:> 
~ 

• 

Conblned Shem.art·cUnlMControl OIart 

~LL HSBI07C - Nonvolatile beta 
~.' ••••• 4'~.d ~., •• [
_. .............. .. _........... .... _ .. _ ... ". 

~ ••• \t' ... CU'H1M --t--N ••• tl~. CUBUM 1 
----·-----·------·-----------·---r-----··-··--·----------.---- .... -~----- .. ----.----.-.---.------.--~ , , 

j I 

4 

, 
2 

, , ------ ----.-. --.~-. - - ·--·~-·-·~-··F ---- - -' ----- ----- ------------. --- -,-. ----- .. -- -_. -._-- - .-.-. -- .. ------, , , , 

.----.--------.------------------.~---.--.. ---------------- .. ---~------- .. --.---.----------------~ , . . , 

___ • __ ~ _______ • ____ ~ ____ •• ____ • ____________________ .,_. ____ 0 ___ • _ •• " __ ••• ___ ~ h_ •• ___ • __ 

------~------.--------- .----.-------- .. -~--------. , , .~,. ---. --._--- - ----~-~; 

• F ' ".. .' _\ ':' .. c., •.. 3 ----"',, 

- I 
, 

--:.-.-.. ----~ .'_. --"". -_. --- .---_. --- ---: 

. I 

-, 
r:...:~)-

-4 -- -- - ~.-.,,' ~ ~ .. ~-. -,-- ,--"' 

-. I \ , 

b 

BeL 

• S CL 

• b 

1 

.• I .", I',.,. Uti .". 
TI ME ( QUARTERS) 

e e 

~ 
~ 
c,'l 

s:il ". iii'" .. If> .. ", 

Si8 
tI_ 
Q..., 



1= 
:t. 

~ 
J: 

~ 
." 

')1 

~ 

~ 
a: 
!':: 
"-
~ 
~ 
:t 
() 

fii 
~ 
i 

e 

'" .. 
.~ 

= 
;;;l 

~ .. 
at 
~ 

= 
at 
.... 
<Il 

= -
CI 
CI -.. 
at .. ... 
= .. 
u 

= 
CI 

c;.I 

e 
Coni ned Shewbart· ClSUM Cont rol Chart 

~LL HSBI07C - Tetrachloroethylene 

r.~~~~.~~_~~_~_~.~~.~. __ .~~_~.~. ~_. ___ ... ,:.\_._~.~.~~_~_.~~_~~~~~ __ . _______ :-+::~~ __ .~~~_: __ ._~_ cu_s_~~_._ ... J '", --- -, --- ------ --- --" -- -" --" --,- -- .. --_. -- -- --- --- -._- -- ----, ----,------ - .... ----- ----- _ .. --- - ---"', , , , , 
, I ' 

, , 4""" .. ___ N ___ M ____ H __ N __ .. H .,~ ~ N ~_ ~.~ ~ __ ~ M ~ ~~ ___ ~ __ N_. ___ .. _____ ____ :H_~ ___ .. M _ •• __________ ~ ____ ~ M __ ._ ~ 

'. -- '" - --_. - -- . --- - --,-, , , , , 

•••• ..J .- - •.. _. --- : -- . _ .. :- ,.. : 

' , 
2 __ ------ ·c .. - .••• _ ...•. _._-_.-,. I •• ., -~-------- ------.--. I 

I~_,_. 

.L~ 
~ 

, 
, , 

. --. - -" ..... 
-' 

~r 
'T' 
, 

, , 
- - y -. - - - _ ••• - -. - - - •• ". - _ ... - --:- - --, --_._--------_._------- ---_.-: 

.. _- ._------.--_.- ..... - .~ , , , , . '. .:-"-----_. 

'T

, , . ~ 

-1. 

, , 
, 

••• _f'''' 

, •• - oj' ._ - 0'.' , 3 ... _ .. _ : 

I __ , . 
·4 • , • _-_.. f 

, , , , 
-- - - -- - 0'. 

, , , , 
- < 

, 
--------·--·-··---~-·----··--·--·-···--··---------·'1 

, 
•• , ___ • ___ ;_ •• , ~ ~ w ~ • ~ ••••• _ ~ ___ " __ • _ •• __ • _ • 

, 

·',I--------------~--------------~----------------
··;I----.---,---,_---r--_.---,~--r_--T_--,_--_,--_.--_, 

e 

h 

SCL 

,SCL 
• b 

19" 1"1 I'" I'" 
TI ME (OUARTERS \ 

iii 
:0 
c;> 

§=:!l ". iii'" !:!l 
;;;<:> 
~S 
"-to 



~ 
l> 
iil .. 
:t: 

~ 
." 

7' ... 
li: 

~ a 
~ 
~ 
<: 
S 

i ... 
m 

• 

., .. -1:1 
P 

'e .. 
" '1:1 

= 
" .... 

<Il 

1:1 

= o -.. 
" .. .. 
= 
til 

t.I 

= 
o 
(J 

, 

COmbined Shewhart·CUS~CODtrol Chart 

VELL HSBI07C - Tin, total recoverable 
l _____ sI •••• r ••••• V.I •• ~ ••• I.i~~ CU8UM --t--H.,.ti •• CUSUH~ 
_______________________ ~_ - - - - ___ • __ • ______ • _. __ •• M ____ ••• _. ______ • _____________ ,._._. ______ ~ _________ • __ • _______________ ~ _____ ~-' 

_« __ ~~ _ w _.~ _ ~, _____ ~ ____ ~ ____ ~ __________ ~_ ~ _____ ,~ _________ • _. ___ w ______________ ~_', 

, , , , , 
5 I C '"\ 

7 ,'" 

4 

, 
1 

• 
• • 
• 1 

· , 
• 4 

, , 
- - - -----:-, 

, 
---------~-------

, ---- ~-- ~- ... 

.--: , , , , 
'';>, - -- - --., -,.-.! - -- , 

- -- ------ -- -_ .. _---- ---".~: 

___ H ____ m. + i t--
, , , 

-- "._- .. _-_._--:--- , , , , , 
------ -----------,-- , 

---- ... 

---" --:-----------
, ' , ' . , 1 

___ ._ - - I , ' , ' 

.M_· ____ W __ • _______ ."'._-'. __________ ,. __ • __ 

.5~1~----__ ----------~----------------+-__ ------------~ 
··~I~--.----.---.----r---.----.---,----T----r--~----~~ 

b 

SCL 

SCL 

b 

ItH un .". .", 
TI ME (OUARTERS) 

e e 

~ 
:0 
9 

§'~ 
<>. 
iii"'" 
l:l~ 
~.Q 

~:t 
Q.<o> 



.. 
,--, 
I i 

lI! 

" m 

" " • i • i a -! ... = · .. • 
= · 1 '" d -

+1 
.. --0 i ----_. .. ... · · - E- · II 

d )II 

" 
~ 

m 
b 

" e • t.) • 
I:"-.... · .. <:> • = • 

i ... 
r = ., 

.:: , 
til rI,) 

== 
:-----

'C • ., " 
II 
~ • - ;. 

t ~ ~ 

• d ~ .. · • .. 
• • -.. 
f 

'" .. 

S l ,un 

• 
H-AreaHWMF 

... ... .. 
'" .. ... 
'" 

.. .. _ ----r- ___ W;_ w _ -- ,- ___ .., _____ '\" ____ ', _____ ~ __ .. 

.. .. .. 

.. , , , , .. __ I. ___ w .' _____ L. ___ ..; ____ 
~~-----f----'~----i-- .. , , , , 

>, 

.. .. .. 
~ ... .. • " .. ... .. .. 

o ! DO Il8.1l0a:J00:J 

F-137 

-I'll 
GIl 
IiIiI 
~ 
GIl 
< 
;:::l 
0 -
~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. e .. '" " '" ... ... .. .. .. 
IJ 

--r-··-~-----~----'-----r----~-----~-----~----'-- .. 
: . 

(~ I;: I 
"I Q. - , 1 

Qj ... ;.. • 
i .. • • Qj · : .. ; z 

6 ..:I t i I . .. 
0 

'" i ' , . ~---+ --- -~ ---'. -:- ----~-- .. .. --r----;-----T-- .. .-
.... Qj i ~ fIl 
C I 

CIII a ... :II 

I ~ " ",' ~ 

~ 
• ~ " " all e • I < · I ~ 

I 
QI ... J .. u ..... • i to-

'f I e ~ II> ' I .c ... I .. 
fIl = I 

.. .. 
----~----~-----~----~-- .. 

~ '0 U'.I • . 
II> • 

I &: = • - ~ 

t , 
..:I 

~ ! 

a · i ..:I · 
~ 1 

~ · , • 
~ 

• • I 

· I • 

t .. .. .. 
w ~ .. .. " • .. .. .. ~ .. 

S J ! un P.lllpUll~S B ! UO! JB.lJUa:)uo:) 

H-AreaHWMF F-138 Third and Fourth Quarter 1998 



.. ,.. .. 
a 
-o ,.. 
.... 
..: 
a 
~ 
e 

-a:I .. 
e .... 
S' = •• 

'" ~ 

• 
• .. 
~ · • 
• • • • • 
.. 
t 

H-AreaHWMF 

.. .. .. '" 
t~---- --r --- --. - -- - -r - - - --,-- --- -- -- -.- -- -·1 - -- - -,-- - - -~--

.. .. 

, 
, 
~ , , 

--~----~-----~----~-----~----Y,-----i--
, , " I 

, , , , 
--;.----.> -- --~ ----.--{- ---

.. • .. 

u 1 

F-139 

, 

.. .. .. 

• .. .. -

.. .. .. 

.-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:Ii 

" .. 
" ~ 
• i 
• ! c::> · ; ... 

\C · i .. • .. · I " 0 - t\ --0 = : -- ---.. , -.= ! a 
C> tS I".) 

II 

" ! • 
" " 

~ • 
I • 

• Q · ! ... · .. t'- • ! .. • \ 

i c::> 

rl ... 
II> 

== 
,a 
l:I:I !'I.J 

, 

i 
,-----, 

-= = · II> ! 
a • 

, - ..:I ~ L 

i i ..:I .. 
tS • I 

~ 
• , 
~ I .. I 

• 
\ • 

[ • I .. , 

tl .. .. 

H-AreaHWMF 

;'j n 

.. 
' ' , , 'l.. ____ : _____ ~ ___ ~ ' , , , ,:-----,~----r----'-----r----~----- ~ , , , , , , 

.. , 
}-----:----- .. 

--~----~-----~----~----~ .. 
, 

1 

.. .. .. ... .. .. • .. ... • .. .. 

P.lllPUlIlS U , U 0 1 III J l U a., U 0;) 

F-140 

-Cf.l 
DII 
11:1 
po. 
DII 
< 
:I 
0 ... 
~ ... 
po. 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



1= 
:to. 

m 
:t 

~ 
"1j 

")1 -.... -

~ a 
~ 
~ 
t: 

S 
f 
ii ... 

i 

e 

'" .. 
1:1 
P 

"CI 
... 
" "CI 
1:1 
III ... 
<Il 

d -
1:1 
CI 

.~ .. 
III .. ... 
1:1 
<II 

'" 1:1 
CI 

c.l 

e 
Coni ned Shewbar t· CUSUM OJnt rol 

WELL HSBI07D - Gross 
(hart 

a I ph a 
Italld_"dl ••• Valul ~r •• ltl •• CUBVM. --...-X.,atli •• CUB 

'". w. ~.~ ~ _~ ~ _____ ~ ____ . ___ . 0W __ w ~ ., ___ ~ ___ w ___ ._ ~ _____ ~N _ __ • M~ __ '. ~ __ ~ M. _ow ___ w ~ ___ ow __ w ___ MH ___ M ___ HM., 

, , 

• I 
, 

4 -I, __ '_w· _ ~. ~ ~~ ____ ~ .. _ •• N ___ • ~ __ .w ~_~ __ w ~~ ___ M ~ w. ___ w _______ ~. ___ ,. M W WM!_. ___ w M. _ W _w M. _____ w_w __ MM_ ~ ___ •• ~ 

_ •• _'. •• - _ •• - • - "'W , 3-l 
, , , , , , , , , 

'-I'~' ~ ---. .. "., .. _- -_ .. __ 'WW'," .~~ •••• NN_ WW ___ W". _w".w _. __ • _____ w ___ •• ; ______ •• __ • __ w_w •• _ .. "W'. __ ••• ~ , , 

1_ 

,-
- 1_ 

.1_ 

·3_ 

, 
. _ .. ______ .' __ .... ________ .... __ .c __ ... ___ . _. W." ~ _ .•• __ • _ •• 

..---~--,--. -. --.. -: , 

' ~ 4 .• - -•. ------: <+>-.... 47 o:::::t:=' : 111> ' , , __ , :::::::m 71 ........... umut m ·.····i 
.. ---.-.----.--~-.-: -.-.~.-.-"-

__ ._. _. __ •••• _ .0 ._ •• _.__ _ ________________________ _ -----_ .. _ .. _-_._ .. , 
, , . 4, ...... -- .. -___ om _ ___ _: _________ .... ____ .. ______ .. _________ :___ _ _________ .. ______________ .. ~ 

, , , 

··-llr-----------------~----------------~--------------~ 

··~Ir-----,-----~-----r-----r-----,--------r-----.-----;------r-----,-----.----____ 

e 

b 

SCL 

·SCL 
• b 

If" I'" I"t If" 
TIME (OUARTERS) 

~ 
~ 

s:xl 
n ' QjCO 
~:!: 
~. '" 
~S 
'I.'" 



,~---- --r - - - - -;- - ---1"'- - - - -,-- - - -1 ----..,-----1 ---. HI" - -- -.,--

.. .. 
r- .. 

.. ... 
III 

d 

• 
· • 
• 
" 

+ 

• • 

· • • 

~ 
· • 

• · : · .. 
11 , __ I 

· · · :-----
· 

i-----

I .. .. 

S • I un 

H-AreaHWMF 

, 
--f- -- --'-----;- ----~-- -- ~, .. --:-----+ -----;----- ~--

. , , , , 
- _~ - - - - ~ - ____ ~_ - N_ ~_ _ ___ _ __ ~_----} _____ : ______ ~ __ 

I 
• 

I .. I .. 

( , 

I 

• 
I I .. I .. I 

• 

I-

I-

• .. 
-- ---- I- .. 

I-

.. .. 
-- ----I- .. 

.. 
.. .. .. 

p"1!pU1!~S u ! UOll1!.Ilua:JUO;) 

F-142 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:r 
:i. 
ia .. 
:r 
~ 
." 

7' -~ 

:;! 
a 
~ 
6' 
0;: 

~ , 
-~ 

e 

.. .. -= j;I 

'0 
... 
'" '0 
d 

'" .... 
<Il 

d 
.~ 

d 
0; 

.~ .. 
'" .. ... 
d 
<II 

C.I 
d 
0; 

f,) 

e 
CoDDi ned Shewbart- ClSUM Cont rol Olart 

W!LL IBBI07D· Mreury, tot al reeoverabl e 
_____ St •• da".I ••• V.I a • ~P •• ltl~. CU8UM --t--X.,ali •• CUI 

• M., , 
M ~ __ ,' M ____ ~ • _ ~ • 

, --_.-, , ~~ ! 
5 I 

, , , 
4 I .• ___ . ___ A •••• M _______ • H __ ~». __ .. _w!- __ . _______ .. ____ ~~ _ 0 ___ • _,~ __ • __ ~_:. _________ 0 __________ » ___ ~_. Mww •• ~ , , , 

3 ___ .w_, 

1_ .. 

1-

, , 
--, , 

, , 
: ------ -: 
, 

---------r-
, 

.--.-.-.--.------------.------~- -------- .. --.------.---- .. -----~ 

.+ms:::;::::ju :Z= kuu~m .• 
.j--------- ----------- ---'":---------- --.-._---_. -.oj 

.,-
-1_ 

• 3. , , 

I ____ w •• » __ I __ , __ .41"-------------- -m-m-f---m_- -- : 
.s~I~----------------~----------__ ----~----__ ----------
··~Ir_--.---,_--_r--_r--_,----._--.---;_--_r---.--_,----

e 

k 

SCL 

• SCL 

• b 

'" , If" I'" ,,,, 
TIME (OUARTERS) 

~ 
~ 

C::::;! 
"'-;aco m'P 
!!!.g 
~~ 
<1.'" 



= .. -0/) 
c .. "" .. .... .. -d = - OIl 

0 III .. - 41 
a:I .... a -"" i§ .... -e = I 

41 
I .... - III .. "" .. .... 
!2: 
..c 
til 

'0 = II> r-. a:I 0 - ... 
il= 
ali 

I 

:II 

I~ 

I~ 
It 
I 

I. 
I" !m 
I" 

I" 
I : 
I • 

I~ 
I 
I 

· • 
· ~ 

• · • 

I: 
I:: 
I • 

j; 

If· 1_' 

.. 
'" ..... 

," -- -_. 

, 
:- ----, , 

:-----

: , , " , 
I , I I I 

--~----~-----~----i----~ }---~--
, 

. , 

, " , , , , 
--~----~-----~----~-----, " 

.. .. 

, , 

• 

, 

.. .. 
... " 

---:--_. -~--, 

---~-----~----~--, 

.. 

S • ! un p.l8pU8~S U , U 0 

H-AreaHWMF F-144 

.. 

.. 
" .. 

.. .. 
" 

.. .. .. 

-I'I.l 
III 
IiIi.l 

"" III 
~ 

• 0 -
~ ... 
"" 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. .. '" '-' .. ... .. .. .. .. 

~ 
--rw~~-~-----~-- __ , _____ ~ ____ ~ _____ ~ _____ ~ ____ ~ __ .. 

: 
'. 

tIS • ... 
~ .. ~ • .. .c • 

011 · '" a ~ 
+ - .. 

0 .. .. - -r --- -~- ----~-- ---;-- .;-----:- . , . .. . ---:-----,-----.,-- .. ...... .. ... gPJ 
r:; «I l1li d - ,. 

r.l C " § • E-o ~ " '" l1li 

~ = < c · • p z .. 
• Q .. · .. 0 '-' 

011 .. 
f = I'~ ~ .. ..... .r:; .. 
gPJ CI '" ... :- " ., ---- ,,; -" .. 

E-o "0 ~ • .. ~ • 
r:; 

~ • - > 
'i • 
d ~ • • 
~ • 
~ · • .. 

• • 
z 

f .. .. .. .. - .. ~ N • H - .. - .. 

II J Dtl P.lIlPUIIJS D ! DO !}II.llUiJ3DO:) 

H-AreaHWMF F-145 Third and Fourth Quarter 1998 



\0 
~ ... 
~ .. 

co • 6 a - :I 
0 .. -- '1:J a 
d ct 

~ 
~ 

~ 
• = ... .. 
co r--
i e 
iii ... .c: 

n 
I 

~l 
~I 

· • · • ,. 

t 
~ 

= • 
= g I 
• 

, 

I 
I 

·1 
f' 'I 

,-----

, ___ w_ , , , 

.. 
u 

... '" 

.. 
u 
'" ... .. 

~ --r----'-----r'-----,-----r-----,-----r-----'-----"\-- -- ---- r .. 

--i------;-

, , , 

• • -- ---- r- .. 

til = 
"c:I IZl 

,-----, --~ -----;-- ---~-- --~--~ -.' }- ----i- ----T -~- .---~--, :V: : 
.. .. -- ---- - .. 

iii = = • - .. 
i ~ 
d ~ 

.. 
! , 
I 

~ 
.. 

I 
• • .. 
• 
· .. 
T 

I I , , .. .. ... .. .. 

S 1 J un 

H-AreaHWMF 

I • 

II , 

, , , 
, , 

, , , 

j 
I I I I .. .. ... .. .. 

.. .. .. 

UO! lll:llll":lUO;:) 

F-146 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... ... ... ... '" ... 
.co '" 

.. 
~ - .. 

... .. 
" d 
... 
o .. 

• ... .. 
" t .. 
-= {Il 

.., .. 
= -i 
t3 

• EI 
= -

= t"-

= .. 
= rIl 

== 
~ 
~ 

~ 

m 
::. I 
" 

I 
• · · · ~ 

,-----, 

· • .. 
f 

:-----
· • 
• .. .. · • 
~ .. 
" • .. 
• • · .. 
f 

I 

'" ~ 

5 • ! un 

H-AreaHWMF 

. ~ -1"" ~ - - - - --- Mr- - - - -,. - - -- r-------,- ----,. - --- .,---- - ~--

I 
, .. 

--r----~-----r-----;"-- -----:-----~-----:-----~-- -- ---- - : , " 

I .. I .. I 

. , -

r' -

, 

~ ----:- ----f- --- -:-,. -- -~--

I 
• 

I .. I 
~ 

I 

• 

.. 
~ 

-- ---- i- .. 

.. .. 

-

.. 
~ .. 

u ! UO! ,V.llUa3U0:J 

F-147 

-

-
... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... 
50 .. 
d 

• 
S 
= -.... 
= Q 

'" .... 
rI.I 

. .. 

,-----, 
, 

:-----

.. 
<> .... 

.. 
<> .. .. 

--r---- -----r----~-----,----~-----r-----r----'--

, , 
j , " • I 

--f - -- - ~- ----;.- - ---;-- - -- }-- -+ ----: 
! ' " " , 

, , 
--~----~-----~----~----~ 

.. .. .. 

• .. .. 

.. .. .. 

.. .. .. .. .. ... .. • .. ... .. 

p.;("8pUll~S u ! U 0 I l1l .J 1 u it ., U 0;) 

H-AreaHWMF F-148 

--

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. 
01 

a 
-o .. -101 

d 
~ 
~ 
• .. .. 

01 

i .. 
.1:1 
rn 
'0 .. 
101 

e 
::I ... .. 
... 
"" ~ 

:II .. .. 
" " 

· z 

t 
:II 

" .. 
" " 

• .. 
f; 

· • 
• > 

• 

• · • • • • 

-- ~ --. 

c .. 
, , 

... 
" ... .. 

, , 

• 7 -- --'-,- •••.• ,. - -" , 

--}----,-----~----~----- ----~-

--~----~-"'--T-----;----~ ~----;-----. , , , 

Jf : '. 

. : 

I I I I .. ~ ~ N J • ~ H 

S • J un u , 00 

H-AreaHWMF F-149 

... 
'" .. ... 

, / : ... -.-~.- J--- - a 

I I 
~ • ~ .. 

-!oo 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:r: 
:i. 
iil .. 
:r: 
~ 
"OJ 

11 
~ 

~ a 
~ 
~ 
c: 
S 
o 
Iii 
~ ... 
~ 

• 

.. .. -11:1 

~ 

~ 

... .. 
~ 

1:1 .. .. 
rI'.l 

1:1 .. 
11:1 

o .. ... .. .. ... 
1:1 
\II 

Col 

1:1 
o 

f.,) 

, 

Coni ned Sheldlart· cunJM Cont rol 

WELL US B 107 D - Wa t e r 
OIart 

Le vel 

1 __ ~_~~_~~~_~~_:~ __ ~_~~_~_~_~_~~1 __ op· ~~~_~~CUI_UJl _____ ~ ___ ._~_~_~_'._~_~_~~_~ __ ,.~~~~~ _____ ~ ___ I 
• _______________ M __ ~ ______ .~ __ ._. _,. ____ • __ • __ • ____________ • ___ ~ _____ , __ •• __ ~. ~_ 0, ____ ~ _____ •• _~_ ~ _____ ', 

, , , , , 
5 ;>'t 

4 

3 

2 

, .--------------------.-- ... --.-.-~---.--------.-

_,___ __ 1':,-, , , , , 
, ----.-----------;J"------:;j 
, , 

.-----(-~----

'''' 
,~=--=--t:' • • • • • .... 

. I 

.2 

- 3 

~-------;-.----

----,---- ---;-- .. -. 
, , 

, , 
.---~---------- .. -.-------.----.----.-~ 

, , , , ------------- ... _-------, , , 

, '/e"" 70' -- "": 

~. : , "-J:----.-~ , 

/
' 

• _______ M : 

- . -- -- -: , , 
,. -. - -- ; "; 

• 4 _H_O __ ______ • ______ ._. _____ 0_" 
-----_ •••••• _-_._------,._------"----_ ••• _--- -_ •• '> , , , , , , 

·'11--------------~~--------------~---------------

·',I----,---.----r---r---,----r---~--~---r--~--~--~ 

h 

SCL 

• SCL 

• h 

I'" I'" I'" 1'" 
TI ME ( OUARTERS) 

e e 

~ :n 
9 

sil " .~ iil'~ .,'P 
.,c:> 
-. c:> 
it5l 
Q.C4 



1= 
l> 
Cil 
II) 

:z: 
~ 
"11 

7' -'" -

:;! 
a 
~ 
Q. 

~ 
" s 

I -~ 

e 

'" .. 
.~ 

c:I 
~ 

"CI 

... .. 
'iii 
c:I .. ... 

rIl 

c:I -
c:I 
<:I 

... .. .. .. 
c:I 
<II 

t.I 
c:I 
o 
(J 

, 

e 
ConDlned Shellitart-CUSUMControl OIart 

VlELL ffiB107D - Zinc, total recoverable 
St •• dardl •• 1 V.luw ~P •• lli •• CUBUM --t--N.,ati •• CUIVH 

• _~_ - -- -~ - -- --_ -- ___ • N __ ••• __ ON ~ -c -~ --. _.".M·_"·~ --- ~ -_ •• ~ • __ .-. --_, __ w ~ ______ ~~. _ N ______ " M. -- •• -~-.-. 
o 0 0 
o 0 

J I I : o 

4 

3 

1 

, , 
o 0 0 _ w._ . __________ .. ____ . a ". _ ~ .~_ w ___ ,.. __ " _~ _____ ~ _____ • _ ••• _~ _____ ,'" ___ ,_ •• _____ • _." _. N ___ ~ ____ w _______ .... 

-_ .. 
o 

----1-· 
o 

... ( ---

-----._---- .~ 

o 

o 
o 

-.--.----~ 

· r ' ' ~. .. :;;::> . . ~.~d 
-. 1 

~ '{ • _______ u ____ • 

-1 

• 3 

• 4 

o 
o 
o 
o 
o 

- - - - '1· - _ 

o 
o 
o 

._--------._----

•• •••••. , . ______ " _. ______ . v_· •••• ," ___ w,,'w •• ___ •• , ••••• _ ., •• __ •. w_ •••.• __ . __ ..... ______ .w_; 

o 
o 

o 

o 

____ .' •• ' _ow, .k _______ ••••• _. ________ • _ •••• _____ 1. __ ~ 

o 0 

o 0 

- - - --- "-~, - ---'"--- -----

o 
o 

·'41------------------~----------------~--------------~ 

·'41----~--_r--_.--~~--~--_,--_.----r_--,_--_r--_,--~ 

e 

b 

SCL 

SCL 
b 

H" I'" u,. .", 
TI ME / OUARTERS) 

ill 
~ 

§=iI ". iii'" 
~.~ 
it~ 
Q.'" 



.. ., .. 
u .. ... .. .. .. .. 

~ -~ 
'" ... ... .. ~ 

01 ~ 

d c 
COl - ~ 

0 ... .. .. 
s:I -d '" .... 
! c .... 
~ S-

o = ... -.. ... 
i~ 
I) 

.c; 
{Il 

~ u 
I) QO 
s:I I:> 

- .-I. 
i= 
dIE 

i 

:Ii .. 
~ 

::. 
". 
: I 

· .. ' 

It I 
J 
" ~ I 

• i 
I 

• I :1 

rl 
i 
I • 

= ! 
• .. 
• · • 
• · • • • 
• I :1 
h , 

:-----, . 

I 

'" 
., 

S 1 ,un 

H-AreaHWMF 

--r----'1-----r-----,-----T-----,-----,.-----,-----,-- -- ---- r"'" '" 

· · 

' . ." ; l' 

--~-.--~-----~--~ ,---
1 , , I , 

: 

, 
, I , , 

----,- -- --T ---- .,-- --. ~--

• .. 
-- ----I- .. 

• 

t-

.--~----~-----~----~---- ~-- ----,-----:-----,-- -- ----I- : 
• 

rl 
j • 

iA i 'I 
· , -r , I .. .. .. • 

u 

. , , , .. .. T .. .. 

-- I-

.. .. .. 

UOIl1J.llU33 U Oa 

F-152 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



:J: 
:i. 
Cil 
III 

:J: 

~ 
" 

'l1 ... 
~ 

OJ :;. 
Q. 

~ 
;JI 
" S 
o 
ti 
i ., 

i 

e 

., .. ... 
= p 

'CI .. .. 
'CI 

= 
os .. 

<IJ 

= -
= o -... 
os .. .. 
= II ... 
= 
o 
!;J 

e 
Oumlned Shemtart-Cll'HJMControl Otart 

W'!'lL IlSBI08C - !Ii t rat e- ni t ri teas ni t rogen 
__._ ....... r.t .... V_I". ~r •• I.' .. eUIIIUH -+-Jrf_, •• I •• OVStlM 

. ...... __ ..... ,.-....... __ . . ..................... - .... _ .. . ,_ ... ___ . - _ .. _" - - _.0 _______ _ ... -- - _ .. -
, 

s I " \ I I { 

• ____ M .' ____ •• __ •• ____ ~ 

, 

- -.! ~' 
{J 

1 , 

2 

.~ .,. - ._. - _._ •• ______ • __ '0 ••• ______ _ '. _____ w ... _ •• ____ • _____ •• __ •• _._._-{ 

... .1............... • , • • • ~ • • • 

· I 

• 2 

• 3 

· . 

, .... 
, 

- - - - - - - - • - o. _.. •• • ___ " ~ __ ••• --: 

__ • ____ N •• ___________ •• _ ••• ___ • ___ ~--_.---.- __ ---_--.-------.--.- ___ • __ • _____ • _________ ••• _____ ._~ 

, , , , 
, 

.--.--.-- .. -------------- .. -------~-.--- ... ---------.----------.---.,-.----- .... -- .. ----------- .. -----~ , , 

·!;I--------------~~--------------~------------~ 

·',I----,---~--~--;_--,----r--_r--_T---,--~,---r_~ 

e 

b 

SCL 

·SCL 
• b 

.,,, 1",- It., u" 
TI ME {QUARTERSl 

iii 
~ 

~;! " . .,co 
g:~ 
~. C> 

~2 
<I. ... 



* l:> 

~ 
:t 

~ 

")1 

~ 

;! 
::;. 
a. 

~ 
~ 

~ 
() 

~ 
~ ., -~ 
• 

.., .. 
.~ 

= p 

." .. 
'" ." 

= 
'" ... 

fIJ 

Conbl ned She$art- Cll';UM Cont rol Olart 

~LL HSBI08C - Nonvolatile beta 

[ -:=J __e__8t ••• ard ••• 4 V.lu. ~P •• I'i~. CUIVM --t--X •• a1i •• CURVY 
---------,--"~-~----.~-~~----,---- ".-... _------_._-----_._--------_._---------_._---------------------11_.; _ ~M. ________ ~ _________ • __ • __ .w __ , _____ • ___ ~ __ ~ ._~ ________ ~ ______ _ __ ~ ow ____ •• M~ __ • __ • __ • ___ w __ • __ ._., 

, , , 

5 I ,;, 
, 

4 ..J.; _ ow _______ ww ______ ••• __ ••• _____ ~ ________ ~ ___ HW _____ • ___ • _________ i. ~ __ ow _. ________ w __ •• ___ _ , 
,;,-------~ 

3 

2 

"'" , , , , , 
.. -- - -. ---_ ... --,--, 

------.--------~--= 

, , , , , 
--------··'1 , 

. --: , 

b 

SCL . 

= • ~ 1 -----.~ .. 
= 
1:1 .. .. 
'" .. .. 
= .. 
Col 

= 
o 
tJ 

. I 

-. 
- 3 

·4 

, , , , , , , , , 
• •• - • - ~ -. - - ~ - - - - - - _ .• - - - - - - - - - - "1- - - -

, , , 
- - . - ' .. -~ --------- - -- - -- .. ' -. , ----;- . - .. - .. 

, , , 
-"-"'~--"'" . ~ ------ - -- -- -- ---- ------ ... -- --- -, , , , 

, , , 
--- - ~ , , , , , 

_·_ .. _M.~_ .. _. _, 

-',I------------------~----------------+---------------~ 
• SCL 

- h 

.• I It" 
It" 1" 7 1" 8 

TIME (OUARTERS) 

e e 

~ 
~ 

§-~ 
" ' iij'CQ 

g:~ 
'. '" "'''' a~ 



WSRC-TR-99-00013 
Unclassified 

... ... '" " .. ... ... .. .. .. -",----,'-- .. .. --.--' - -'-, -- ---," ._- ---'~ - .,. - -,'"' - - .. , 

1II , ~, 
" & 

" " • 
Ii! 

' "\ 

... ::5 • .. .. · % 

0 
... 

f .... - .- m 

0 
, , 

'" .. .. :-- - ... - -~ _. - -., ---_.- <_ .. --'- ~----~------- .. .-- ~ 
Ul 

I:: = d 1II Il'I " 
~ 

.. fool " " = 
~ U < 

~ 
• GO CI ... · .. 0 • -.. .. 
i .... t = ~ .. .= .. 
U!l rn '" ... 

== 
~- -- --~----~-- .... ;-------;---

fool " · , , .. • 
01 · i 

...;! 0-

...;! ~ 

d ~ • · • • • 
• 

T w .. .. 
'" ~ .. ~ ~ • " ~ .. ~ '" 

s ~ ,Un P.l1!POl!lS o , 00,.II.1.U33UO;) 

• 
H-AreaHWMF F-155 Third and Fourth Quarter 1998 



WSRC·TR·99-00013 
Unclassified 

... e ... " '" '" ... .. ... '" .. 
IJ 

,~-~-- - -r - - - - -.---- -1"- - ---,- - - -- ,-- ----,- --- -,. - --- .,- - - ---,-- .. , , !' -
I ~ I 

G Q ! - • 

I 

~ • 

= · ... '" • .. G • Of , 

d II- ~ I 0 
~ tl • - G : 0 .. 

I 
,----- --r----..;-----:- ' . , , .. -.. '" , -- --,-----, -----,-- -- -"'--, , ... , fIl 

1:1 - IiII 
d = ill I IiIiI " i S 

... .. ... 0 " Q IiII .... e • < .. ;;;l 
~ 0 ... = · .. • -Of N • 

i t ~ II> 

-= , , , .. e fIl to) 
, , , .. ... :----- --~-.--~-----~----~----- - -----;-----.;-- .. ... 'I:J CO 

II> = 1:1 ..-I • - = ,. 
i ! 

~ 

d • 

i 
~ · • 
~ 

• 
, .. I 

1 I 
i .. 
I .. .. .. ft .. .. .. • " .. ... .. .. 

S l J un U I UO IllJ.llUa3U0;J 

H·AreaHWMF F·156 Third and Fourth Quarter 1998 



.. .. 
--1"----"1-----

>i .. .. 
" " 

<II · • 
.l:I -... 0. • ... M 

III · - .. a <II t -0 .. fill . -- --- --r- --- - ----. , ... fill a 
d 0 :or! .. " 
~ f.!) 

.. 
" " 

~ • • 
• ... Q · .. • 
III • 
i GO 

f e 
G> 
.= ... , , 
Wl .:= ' , :----- --~----~-----

'0 I'll · G> • 
= := • - .. 

11 ..:I 
~ 

t3 • 
..:I • -.. 
~ • • I: · .. 

f 
I I I I .. ~ ... ... .. 

s • ,un p.l8pU8lS 

H-AreaHWMF 

~: . ' 
; .;; 

.. \ ~--+----, 

~ 
~: 

'\ 
'f ' ) 

.... < 

," 

\ 
I I I 

• .. ... 

, 

.. 
;., ..... 

-----;-- -- -- --

-- -- --

I 

.. .. - .. 

I-

.. .. 
I- .. 
f-

f-

l-

.. .. 
I- .. 

.. .. .. 
• .. .. 

U! UOll8.1lUa3UOa 

F-157 

-fI.l 
III 
I:I:l 
~ 
III 
<II! 
~ 
0 
'-

~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



X 
I> 
• 
" = " iii 

DII • 
e .. ... -• .. ... a 'is 

- '" 0 CII 

• · '" 

+ .. ... OIl 
= .... 
a .... ... iii 

" ! ... 
.,. 

~ = • 
!iii 

• 
" " 
• • 

H-AreaHWMF 

\ 

.. 
" .... 

.. 

-_Or" 

.. 
'" .. .. 

')-" .,-. r-- h
- - -,-' - - -". ~'-. -~-- - -,--, 

r 

, , 
, : . 

·,--·~:----,-~-----i----·~~·---:--·-~i--"·-:··----~-- -- ._-- - : 

I 

" 

, : ' , I 

I ., I .. I 

, , , ___ W~~M_~M+M __ ~_~ ____ f __ 

,-

I 
• 

U I 

I I .. 

uo 

F-158 

I .. 

, 

I .. 

~ 

-- ----I- : 

.. .. 
.. 
• .. 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 

• 



~ 
:l. 
iil .. 
~ 

~ 
"1t 

7' 

~ 

OJ a 
[ 
~ 
0:: 

~ 

~ 
i ., ... 
~ 

e 

'" ... 
1::1 
P 

." .. 
'" ." 
1::1 

'" ... 
til 

Q 

Q 

o -... 
<II .. ... 
Q .. .. 
1::1 
o 
I;J 

e 
Coni ned Shewltart- CUSUM Cont ro\ <liart 

~LL HSB108D - Nonvolatile beta 

I=~,~="·-'-~~~'~~~~~-~--.--Y~~_.~:=--------=~:------r-~~--'---t--I---;--;-----cu-~ Val ~ N~~.~, .. ~~~. __ ~~~~_M ___ J 
• -- --,.- - -, , 

.,) 

" '" / • I }) 1't d? 

• 
• 

• ~ • t\ 
• I 

-. 
• • 
·4 

t~ 
, 

H ~H ~ NW "_". _~ H.'¥: __ , H __ _ " .. " ~ ~. 

, , -, , , 
, 

"',' 
: 

.• I ' '! l J 

.• I ( 

-: 

.. : 
, 
: ., 
, 

-----------.----- ... --~ 

'"~~"~~"~-

, 
, , 

e 

b 

SCL 

.SCL 

• h 

1" , 1"7 1"1 .," 
TI ME (QUARTERS) 

~ 
:0 
~ 

<::::;:\ 
"-:-
~~ 
!go 
~. 0 

~2 
a, Co> 



I 

a .. 
:I .. .. 

d ----0 .. .. - e-1:1 

d 
~ 
~ = 01) ... .. .. c::> 

j .... 
II> = .c; 

fI) til 

'1:1 = II> 
1:1 - ~ 
i ~ 
d ~ 

II I 
I ~ I g I 

~I 
+1 

i 

· . 
• ! 

~ I 

If I 
I I ! : ! 

I: 
~ 

• I .-.1 .. : · : 
~ I 
• I '"; 

jJ 

.. ... .. '" 
,-----

I 

'" ~ 

S J I un 

H-AreaHWMF 

.. ... .. ... 
-----r----~-----T----~-----T-----~----,--

.. .. - .. , 

f if 

, 
--~----~-----~----~----- ~---~ , , , 

1 " 

, , 

---,--, , 

-

• .. ,-----,-- -- ---- - .. 

.. .. 
- -~ - - - - ~-----~- - --~- - - -.' }---~-{p-. T-----:·,----~-- -- ---- r- .. 

, J 

, \ .. .. 
I t I I t I I I 

.. 
... .. .. • .. .. " WI .. 

u , 

F-160 

-

-
.... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



::t 
:b. 
iil .. 
::t 

~ ... 

l' .... 
'" .... 

;) 
a: 
~ 
;JI 
0::: 

~ 

J 
i 

• 
.. ... 
CI 
;:l 

"CI 

... 
OIl 

"CI 

CI 
OIl ... 
fIl 

= -
= co 
.~ .. 
OIl .. .. 
= 
<II 

U 

= 
CO 

C.l 

e 
(hart 

rec:overable 
Coni ned Shemtart· CtBUM Cont rot 

'Wl:LL ltiBl09C - Barf UIIl tot al 
_____ St •••• rdl ••• Valua ~ ••• Iti~. CUIUM --t--Ha,.'i •• CUBVM j 

,---~~- -- .----,----.---~-- --.,,--~---------------.. ----.------~--.----.- --'-+ 
'-r~ --~ ~ ----- --- --~ b __ ~' - -~ ~ ••• --.- ~-,--- ~ --- ~--~.- - ~~ - --- ---~. - --~ - - ___ ,'""M __ ~ ___ .~ ________ ~H_W --_. --_. _., , , , 

, 

• I : 
, , , 44- --_ ... --.. ---- w _____ ~." ~ _. ~ .-- ____ :.._~ - - __ ---~" •• ~~~ __ •• ____ - ___ • - ---:- ••• __ • _________ " __ -~. _" ___ " ___ OM ~ 
, , , 

.' , ,- .' H __ .-; ___ ~ ___ ••••• 

2_ 

, , ' , ' , ' 
----- ---1- ------------.-.-------- .-~ 

, ' 
1_,", __ .. _ '. __ ' ___ 0 __ 

, , ' 
__ ... ______ . __ ... __ .. _ .. _. ___ ~ .. --------.-----.- .. ---o--oo .. __ ._~ 

, 

• 1- t :: ., ... - ......... _... ' .... m·· .. ·t·· ~., 
. - - - - - - - -;.. ! _MO. __ O--_·ty· : 

, , 
.• < 

, , , 
. -- . -: , , 

-2_ 

.,-
·4_ 

, , 
~----- ... -- - - - - - - - - - • -. - - - - - - - - - - - - - - - -" • - ,t 

-r- c__________ ------.--. - .. ------ ....... ---.-- ... --~-------) 
, ' , 

_. __ ~ ___ •• _____________________ • _______ • __ .... _ • __ ". _ • _ • _ ~ ___ M , , 
, 

·$~I------------------~----------------r---------------~ 

.6;1---.---,---.--~--_r--,_--._--T_--,_--r_--r_~ 

e 

h 

SCL 

·SCL 
• b 

UH It ,. It t8 If " 

TIME (OUARTERS) 

~ 
:0 
c;> 

§:il 
'" iii'" 
I::~ ;;;Q 
i'~ 
Q.O> 



~ 
l> 
~ .. 
:t 

~ 
." 

7' 
~ 

:;! 
a: 
~ 
~ 
<: 

S 
Q 
& 
~ 
i 

• 

., .. 
c::I 

1:1 

.., .. 
COl .., 
c::I 
COl .. 

I1l 

c::I -
c::I 
c 

.. 
COl .. .. 
\:I 
CII 
OJ 

c::I 
c 

c;.l 

• 
5 I 

Conbl ned Shewbart· cU'nJM Cont rol 

VEIL IISBI09C - Ntrate-nitrite as 
OIart 

ni trog4m 
St •••• rdl ••• V.l.t -6-P •• 1t1.,. CUIV" --+-"",.ti't,OVllUI 

--._._ ..... -.... _-- - -----.. ,--_ ... _----
•• __ • ___ ___ ._"N" N_~" ••• _ __ ._. __ ~_,_H _____ _ ••• ON ~ ________ • __ ~. ______ .,_~ ___ •• H _. _ • _ ~ • '. _ • ___ ~. __ , __ • N • _. _, 

4_..... _____ W_H ___ _ · . , ---, ---- ... ------- ... --.---------.--~--.----.-------.----------.------~ . 
• ., ... - . 

· . · . 
' - - - -'"1--" · , · . 

~~":' +"~,-,~"--,-,-""'-"-, '-'--'C 
/." .... ,':.16.. ,-----,--I.. _'y. 

--- -- -- , , \~ 4>" ,to /4' z:::::::::l~ ,oj "_ t t .. 7 

-.-- .. ------~:--

1 ____ ... ". ___ . 

• 
- I /' -; 

-1 

- 3 • ___ " ow __ w ~ __ ~ _____ ~" _ ,,~" ~ 0 ___ : ____ "._ N __ ~ _____ ~. __ M ~,. ____ • ______ : ____ '"_. _,.--.~ __ """W~ 

· . · . -. 
-·;l------------~--~----------------~----------------~ 

h 

SCL 

-SCL 

- h 

-4 I .,,' ",. 1" 1 .," 
TI ME ( OUARTERS) 

e e 

~ 
~ 

sil " ' !! 
~, C) 
:::he:::. .. ~ .,,'" 



i= 
:I> 

ii 
::t 

~ 
." 

11 e 

:;! ". Q. 

~ 
3' 
c: 
S 
~ 
~ ., 

i 

e 

.. .. 
.~ 

c:I 
l:I 

" .. .. 
" c:I .. .. 
rIJ 

1:1 -
c:I 
<:> -... 
III .. .. 
s:l 
GO 
<I 

c:I 
<:> 
r"l 

e 
CoJdJlned Shemtart-CUH.lMControl (hart 

\\ELL lIS 8109 C - No n V 0 I at i I e bet a 

E
----~------··--··· ------ -~ 

__e__St •••• r.I ••• V.lue ~P •• lI1~. CUBUM --t--H.rati •• CUBUH 
------_._--_._----_._----- .. _--_._---_._ .. ,_._ .. -. __ .-------------_.------------------,-----,--,. __ ."._----.. _-----_ . '-r- -"'- --- ._-- ----~ ---- ... ---_. M __ .w __ , ___ •• _________ • ___ w __ • ____________ ,. _____________ ~ _ • ______ w ______ • __ ., 

, , , 

e 

5 I j 

4 J _____________________ . ___ no ___ .~ ___ • _________________ n __ no _ ----l- ______ . _ ... __ . ________ . ___ . __ ., _ ~ : C L 

3.....i1' - - -- - - - - .. _. - -

2_, ____ .. __ . ___ " . 

1-

• 1_ .. -

. -- --- -_.- --;-, , , , 
..--- .. --r----------------------·-· , 

, , 

~J - -... " -- - -- , , , .. _i\. ____ ._~ ____ 0 __ ._._---- "____ j 

".L ~ __ _ 
-----.-.----------.--~.--- .. ---- ----------- --: 

j. , , 
, [ 

-1- • - ~ " "" - • - • - _ - "". - __ - - - - - _. - - - • ·t~ - - ~ 

, 
, , 
, , , 
i , , , , 

________ " __ W __ ""' ___ " __ '_'j 

~ 3_"._.~ ___ .,_~ __ ~_~~ __ · ."". ____ _ -- .,' -- -- _. ______ N _" •• _" •••• "_., __ • ', __ ~ ~ N_ •• 

·4_ __ • __ ,_w _____ ·" ___ _ 

, , , , 
"i-- ., .--.~ ---------. 

·!~I~----------------~----------------~--------------~ 

·'41--~----~--r_--r---~--~--._--~--_r--_r--~--~ 

,SCL 
• h 

If" I'" I'" I'" 
TI ME (OUARTERS) 

~ 
:Q 
c;> 

~iI " . iii~ 
tlc> ::;c> 
CD:! 
Q.'" 



-t 
d 

a 
::I ---

, , 
:-----

.. 
'" .. .. 

S l J un 

H-AreaHWMF 

.. 
'" .. .. 

- ----r-- ---,- - - - - ~ -----,- ----r _____ ,w - - - - ,--

, 
--~ -----;-- ---r-- -- -;- ---. ---~-----!-----~----~--

I , • ) , 

--~----~-----~----~----

" .. .. • .. .. .. 

.. 

.. .. .. 

.. .. .. 

.. .. .. 

u , UO!lVJlUa.,UO;J 

F-164 

-

-
... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



'" .. 
• -~ ~-- --r - -. - -----,-- ---,-- ---7 -----,-----T - --. -,-- --- ,-- r- .. 

... 
a. 
Of e 

-• ... 
e .... 

:II 

" ~I 
: [ 

;1 
'" 
+ 

• 
• I I 

• • .. · ' · ~ .i 

jJ 

,-----
, 

I 
'" .. 

Ii J ,Un 

H-AreaHWMF 

, 

, 
--r---- -----r-----i-----p-----;--- r ----:-----~--

, , , 
--~- --- ~-----;.---- -;-- .-- - ~ ---- -;----- ~--

• 
~ .. • .. • - • • • .. I .. • • 

• • -- ---- I- • 

.. 
• -- ---- - . 

.. .. 

" 

.. .. .. 

U ! UO!lll.l1UiJ3UO;) 

F-165 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... ,.. .. 
a 
-o ,.. ... 
= d 
~ 
~ 

-i 
d 

= 
0\ 
~ 
.-4 

= ~ = 
.;l 
.;l 

~ 

It ,. .. 
" " • 
• -• 
'" 
+ 

• 

· • • 
.11 

# 

• .. .. 
-.. · • .. 
• • .. 
f 

... ... ..... 
~---- --r----'-----r·---~-----, , , 

, 

--~-----~----~----, , , 

.. .. .. .. .. • 

... ... 
OJ .. .. 

--. - -,-- - - - ~ .'--. -,--- - - '1'--

, --- .'. ---- ~ -- -. -r----"-.-
, , 

--- -:----- i ---- -~- -- -~--

.. ... 

'" .. ·r" 

.. 

'" '" .. -

~ 

'" .. -

.. .. .. 

.-
!lJ 
l1li 
i:01 
~ 
l1li 
< 
;:. 
o. 
'-

~ .. 
~ 

WSRC-TR-99-00013 
Unclassified 

S l ,un U I 

H-AreaHWMF F-166 Third and Fourth Quarter 1998 



~---- --~----~-----~----~-----r----~-----T-----~----~--

.. 
• - .. 

(II 

,.CI .... Co .. 
Of -d (II -0 til .. .... til c: 

0 d &.0 

§ ~ 
~ 
.... 

Q .. - , · • 
Of 

0-f 
<I> = .c: .... 

.. 
'f! 

til = '.----, 
..s I7.l .. 
c: 

== 
· • 
• - .. 

i ~ 
d ~ 

~ 

.. · • -.. 
• • .. 
• • -" 
f 

I 

'" .. 

s l 1 un 

H-AreaHWMF 

':pc 
~. : 

\ 
, , \ , /

y' ; : : 
--~ ----~- --_or -----;4 -- ~ ----:-----~- --- -:---- -~--, , " " , , 

, , -+ ... ~-----~-. --~- .. ~ , , , , 
It-- -...;- ---- ~ ---- -:-- -- -~--

I 
~ 

, ... I .. I I 
• 

, I .. I ... I .. 

~ 

• -- ---- I- .. 

.. 
.. 
• .. 

P.J8Pll8lS II ! lIO! lll.J lliitauo:) 

F-167 

-

--
... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

... e ... .. ... ., " "' ... .. .. 
r:l 

,~---- --r---- -----r----~-----~----~-----T-----~----,-- .. , 

~-/ t I ~ i 
• I " , 

<II g i , - • I ~ 
CIS - I .... '"' • I 

'" <II • • I III 10- ~ I a e 

+1 ~ - <II • 
0 '"' I , .. 

i .-- -- I , , , .. -'" 
, ---~-----7-----r----~--, ' , ... - I 

, fI.l 
r:I CIS DIll 
d - ill IOl '" 

I 

! 
e • I ... - " I " DIll 

~ 
.. • ..e ;... • i ;::l 

'"' I 

= .1 0 ... 
'" 

g ... 
III '"' i 'l fl ~ 4> 

-= , , , ~ 

U2 I , , , .. ... 
i ,----- --~- --;----- ----7-----~----{-- .. .= , ... '0 • i 

4> Q\ 0 
I 

I: => • I - ; ~ 

i I 
, .. , 

i 
, 

d • ! .. 
i 

~ 
• • .. I 

• I 
• I .. 

l!J .. .. .. .. ~ ... .. .. • .. .. ~ .. .. 

u ! UO J llJ,J lua3U0;J 

H-AreaHWMF F-1B8 Third and Fourth Quarter 1998 



... .. 
" d -o .. -1:1 

d 
~ 
~ 

-11$ .... 
e .... 

" " .. 
" Q! 
• ! • I 
• ! ~I 

• I 

+! 

II 
• • 

· • • 

If 
· • 
• .. .. · • 

,~- _w - - -r -----:- ----r---- -,. -.- -'r'-----,- - - --,-- -- .,---- -,--, , 
, 

, 
:----- -- --:- -- --,;. ---- -:---- -~--
, , 

, 
:----- --~--- /~----~,}----~---- ---~-----t----·~----~--

.. .. .. .. • .. .. .. 

.. .. .. 

• .. .. 

~ .. .. 

.. .. .. 

S l TUn u ! UOIlUJlU83UO;) 

H-AreaHWMF F-169 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
)0. 

iii .. 
:t 

~ 
." 

7' 
~ 

C! 

OJ :;. 
Q. 

~ 
~ 
§. 
::t 

~ 
ii .. 
i 

• 

.. .. 
CI 

!;) 

.", 

... 
COl .., 
1::1 
COl ... 

rIl 

1::1 
.... 
1::1 
co -.. 
COl 
... ... 
1::1 
<II 
t.I 
CI 
o 

C,) 

OJnbl ned Shewhart· (u;UM OInt rol (hart 

VI!IL lISBI09D - N trat e· ni t ri te as nit roge,n 
___ S •••• arii, •• v.t., --6--'.,111,. CU8VJI .-+-M.,.tI ... CUllOM 

""_ .. _._._"---- " 

'," _ .. ~. -------- -- ---- ----- ---- ---- -,-- ----- ~ --- -- -- --, ~-. ---. __ -- ~ --__ .', ___ ._* •. _. - +~. __ - __ . ________ ._ - N __ , , , , 
s I : : 
4 _ _______ _ 

, . 
, , 

--,--- _. ~ - -> - -- --- - -- - -~ ~ - - - -- - -_. --,- -- - --- + --

, , , , ' 

_." ____________ ••• H.M .... 

, 

- -i -+ •• WW - W"' .... --- _ •• ,~. +.". + -_. --.:. 

t.f.................,: : ?i .. .. 
'4 .. t. · .. · ... ~~·4· ..... ·?1 ..... :2: .... ... 
1_- ___ .... 

. ' . . 
_1._... ' I .... - ........... - - - - - •. _'. , ' , ' , ' , . ,. , " 

-I : ' 
& 3 "." .. --- - -- --- -- - -- ----- ~ --- -----1---- _.- ------ --- --- ----- ------ -- --;-- ---- ----~_.- -.-~ W __ ._M~_H.'~ ~ .. ..! 

• I. 

. a~ 

, 
·4 • 

·$;I-----------------+----------------~--------------~ 

·'~I--_.--_r--~--+_--._--r__.--_T--~--_r·--,___, 

• 
SCL 

• SCL 

• • 

I'"~ .", Jt,. I'"~ 

TI ME ( OUARTERS) 

e e 

~ 
~ 

W~ 
iii'" 
=~ s;g .. ~ 
"'Co) 



=!= 
)I, 

~ 
III 

:x: 
~ ... 

7' 
~ 

:::l 

:;! 
a: 
~ 
'I. 

~ 
0::: 

~ 

~ 
ii .., 

i 

e 

.. .. -t:I 
I;l 

'1:1 
... 
<II 

'1:1 
CI 
<II 
.... 
<Il 

CI -
CI 
1:1 
.... .. 
<\I 
... .. 
CI .. 
t.I 

CI 
1:1 
r,.I 

, 

e 
OJntJlned Shewhart-CUlUMOJntrol Olart 

~LL HSBI09D - Nonvolatile beta 

[~ __ ~_ I_~_~_~~_~~_,~_.,~~_.~ .. ~_~_~_~-.~"."_. __ ... ,., .... :,:~,_ .. ,_~~~_~~_~_-~_~~----elf BUll _~~~----- -.-'--~~.~_~-~--;- ~~; • _~~._~~_~~ __ J 
--------------------------------~-------.--------------------------, . , ' , 

• I 

4 

3 

2 

, , , , 
~-------·------------··-----------r--------------------------------~---------------------.--------- .. ~ , , 

.... , 

__ " ___ 0.0 •• ____ - ____ _ _ ___ , ____ 0 ••• , 
, 

, 
.1- _ _ _ _ ! 

' , ' , 
: - -- --- ---": , ------_.':'. 

- _"' N. __ ._. , 

, , 
.. , ._---.-.-.'_ .... -.-._- ------------:- ------'.---------.-.--.-~ 

• I~ '" 2.. ',L ~U __ __ , , , 
, I 

, , 
'. 

, , 
.---------:--

L 
i , , , 

-~~)--.----~ · i 
, 

,~-- -- -- -- - -_. -1'-' ~-:: •• 

• 3 

• 4 . ____ . __ .. _____ ._.H_·_·· __ · ___ w __ •• 

••• --- _ ------------ •• ___ M. ____ 1_ •• --_. --. - ___ M ______ •• MW'._ H __ _ • 

, , 
____ •• __ ., _____ W •• H _ * ~ • _ W ____ • H ___ • __ , , 

• $ I ....... ........ 
., I ~ 

e 

b 

seL 

seL 
b 

IJH un .". ." , 
TI ME ( OUARTERS) 

i:i 
~ 

§=1I ". iij<D 
g:~ 
~. C> 

~S 
'I.'" 



... .. .. a -o .. .. 
= a 
~ 
e 

e 
::I .... ... 
.... 

..:l 

..:l 

~ 

1I 

'" .. 
" " 
• 
~ 

i: 
! · • • 
tl 
• to 

· .. 
• 

I~ 
,0 '. 
I 

• 
.. 

I 

W 

"~I 

,~~ ---

.. .. 

s l 1 un 

H·AreaHWMF 

---- ---~~---- -~~ 

- -r- -- - .,. _. - -r - ----,-- ---.,..---- -,- - - -- T ---- -,--- --

T 

! 

---~-----}----~----
, , , . --- -.--- -- r-----,-----,--, , , , , , 

--- -;-. --- f --- --:---- -'7--

" .. .. • .. .. " .. .. 

.. 

.. .. .. 
" 

.. .. .. 

.. .. .. 

,.. 
~ 

= 
Iio1 
e-
= < 
;:l 
0 
'-

~ .. 
e-

WSRC-TR·99-00013 
Unclassified 

p.llfpU1!IS u I DO Jl1!.IlUa3UO;) 

F·172 Third and Fourth Quarter 1998 

• 



• 

... ., 
1-; .. ',~---~- ----,----- ---.. , .. - -- . ~ _.--

I 
'I! 

I~ 
I • 
I • 
I-

I: ! 

Iii 
!f: 

,;' 

.. " 

SllUo. P.JlIpUlIlS 

H-AreaHWMF 

-.~ -;-- - -- t -- - - .:---- --1- a , , 

_. __ , __ ~ ~M ~ _____ ;. __ • _~ __ 

, 

• " 

Q I Q 0 

F-173 

.. '" 

.. .. .. 

.. .. .. 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99"(}OOI3 
Unclassified 

... e .. '" '" .. ... .. .. .. .. 
M -I'". - - - ,- --- -r- - -- -,- - - - - 'I' -----,- -- __ .. _ --- _, ___ - ._., __ 

l 
.. , , , 

I i 

'f '\ iT 
~ 

I 
• 
" ~ 
• 
I 5 · ... = • 
I .. • 

01 • 
" 0 - tl -- • 

0 - I 
.. .. '" 

, -- -- ~ --~----~-----~----~----- .. -, , ' , , 
rI.l - E-o 

I 
1:1 III a II IiIiI " 
~ 

• foo " 
I " III 

~ ~ · -< • I . ] 1:1 
<:> I 0 ... • .. "'" • I ... 

01 • 
oj ... r ' I 

~ ., = · j! 
.= rI} 

, .. 
rI.l I 

, .. ... 
== 

:----- __ L ____ J _____ L ____ J ____ ~ 
-*- --- -:------~-- .. , , 

foo '0 · I ., 
i = • - ..;3 .. 

i i 
..;3 .. I a ~ 

• I 
~ 

! 
~ 

• • 
~ 

• • I , 

; I tl .. 
I .. .. .. .. ,. ., .. • .. .. ,. .. .. 

S J I un U J UO!J1J.llUiJ3U0;J 

• 
H-AreaHWMF F-174 Third and Fourth Quarter 1998 



... .. 
'" d 
-o .. -1:1 

d 
S 
e 

-
: 1 
~I 

: : 

~I 
tl 
J .. .. 
" " 

· • 
• .. 
• • • 
• • • • • • · .. 
f 

I 
i 

i 
i 
I 
I --' 

S l 

• .. 

H-AreaHWMF 

.. 
'" .. .. 

.. 
'" .. .. 

-----r----~-----T----~-----T-----~----,--

• 

.. 
~ 

- '" 

• 
'" , . , , 

---~-----~-----~----,-- -- ----I-- '" --t----~-----~----~----

• • • • .. ... ... " -
un 

- ----:- - - - -f - - -- -;---- - ~.-

• .! • , • • " ... • 

I-

I-

.. 
~ 

-- ----I-- '" 

l-

I-

.. 
~ 

'" .. .. 

U , UO! lllJ 1U&3UO;:) 

F-175 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. .. a 
-c .. ... 
:I 

d 
S 
~ 

= ijj 
III) 
e 
.... 

oW .-
= 
III 
CII 

III ... .-.... ... .-
= , 
III 

• ,M 

• 
" 

+ 
I. 
" • 
" u 

• 

H-AreaHWMF 

.. 
OJ 

... ., 

'_~M __ -.'--

.. .. .. 

... 
" ., ... 

~ 

.--y----,-----.- .---,-----,----,.- -- ----r ~ 

r r 

----,.,--'-- - -- -:.,. - -- f·· -- .,-:--- --. ··i--

, , , , 
----~----7-----~----~--

• .. 

It 

F-176 

.. .. 

-~ 
~ 

.. 
~ 

~ 

,. 
~ .. 
" 

.. 
E-< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



'" .... ... 41 .. .c .. 
C 41 --0 ... .. .... ... 
= '" a -
S 

ell 
~ 

~ 
~ 

:il , .. .. .. 
i = 

1--

I~ 
" • 
" " 
• ,

I-
. -I • 

I-
i .. 

It' 
I~ ," lu
I 
I • 
I • 
1 

I : 
i ~I; 
I 

I ; 
· ,. 

'"' <J ... ", 

,-- - -- - - r ----,. -- - -r - - ---,-- - - -,----- -.-. --- r ---- .,-- ---

,-----

. , 

.. .. 

. 
I 
I 

- - -i - -- --,---. 
I I 
I 
I 

.. 

-- - -'. - -- -7 - - -- -;- - - --..;. --
I I 

• .. .. 

S l I un P.l8P08lS u I 

H-AreaHWMF F-177 

.. .. 

.. 
• • 

.. 
• .. 

.. .. .. 

,... 
!'ll • IOl 
eo • < 
o;l 
0 
'-

~ .. 
eo 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
01 

d 
• e 
= 

= ¢I 
..... 
..... 
=:I 
l7l = 
~ 
~ 

~ 

:Ii 
~ .. 
" " 
I : 

• 
• 
'" t 
)II 

'" .. 
" " 

· • .. 
f 
· • 
• 
~ 

, 
• 
· .. 
• • .. 
.. 
t 

, , 
:-----, , 

:-- ---

I .. .. 

H-AreaHWMF 

--I'" - - - - -;- - ---r-- ---,. --- -r -- ---,- -- --T ---- .,-- -- - .,--

--~ ----~-----:-- ----;-- _.", " 
I , I • 

, , 
--~----~-----;----~-----

(~ , 

I I I I ... .. .. • 

-- "'":- -- --+ -----:- ----,~--
, 

, , , 
----~-----t-----~----~--

I I I I .. ... ... 

.. 
-- ---- '- : 

I-

.. 
• -- ---- I- • 

I-

I-

.. 
• .. .. '" 

l'.llll' UlI lS U ! UO! lll.l lUa3UO;) 

F·178 

WSRC-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



=!= 
l> 
01 
III 
:t 

~ 
"Tj 

l' 
~ 

ill 

:;! 
a 
a 
~ 
t: 

~ 

f 
~ 

~ 

e 

'" .. -= 
iJ 

'1:1 .. 
OS 

'1:1 

= OS ... 
fIl 

= .. 
= o .. ... .. .. ... 
= 
<II 

OJ 

= o 
t,) 

, 

e 
OInDl ned She,mart - ClBtlM OInt rol <liart 

VELL HSBII0D - Tin, total recoverable 
r-=+=-;~-;;;-;·;-;·,·.~-:-~-;·;';·-;··;~--~r-;·;i-';'-;··~--"-;;;;;----'--~~-;-;;;·'--;-;··~~-u;vM-·--l 

. -', , 

'I v '> '\ :::r < " 

l 

1 

• 
• I 

• 1 

'" , . ------., .. _. __ .. _ .. ------------------- .. , , , , , , , , , 
• __ ••• , •• " •• _. ___ • _ ..... _ •• __ • _. ____ : __ • """ ~ ••••• ~ _ •• ________ 0 __ ., •• ____ .J 

, _____ v ___ r __ H ______ ~ __________ ~ __ _ 

, 
, , , 

. ______ ••• _____________ ._. __ • ___ L __ " ____ ._. ________ • ____ ~ __ _ 

---1------·'--- --------.- .. ----~ , , , , , ' , ' 

, 
: , 

, 
, 
: , , 

, , , , 

e 

~ 

SI;L 

· , 
- ~ 

. ----- --;_. ---_ .. -.: 

' :\.-.... , • SCL mmT m] , •• , , , 

--------------------~ , , 

.. ! I '11) 

·'~I~--~--~--~----~--~--_r--~----r_--~--_r--~--__; 
.,,, 1"7 1". uu 

TI ME (QUARTERSl 

~ 
~ 

si! ". iii'" ::l 
-. C> 
~a .. ~ a,,,, 



~ I" I-

'" !u 
I-

e 1= .. ::s Ii '" aI a ... ... 
1+ - ... 0 

'" .. .. 
Eo< 

I 
1:1 i a I 

ill .. 
~ 

, • I " " 
~ Q -• 

<::> .. · '" .... • 
aI 

Ili i .... 
II> = -= rI.l r.tl I 

"" = I · CIt • 
1:1 • - ...::I ~ 

t ...::I • · a ~ 
• .. · • .. 
• 

1 " 
I • 

If 

H·AreaHWMF 

.. ., 
IS ., 

.. ., .. .. .. .. 

WSRC-TR-99-00013 
Unclassified 

--~-_c_ ---,- -- - -r --- --1-- ---r---------- ,-----,-----c--

, , , , 
, " , , , rf' 

,-----

.. 

, , , 

--:-. T - --;- -- - -r -----;----
, , I I , , 

.. .. • 

----:-----f-----~----+--, , , 

, 
--- -:-- --. f ---- -;-----~--

.. .. .. 

.. .. .. -

.. .. .. 

.. .. .. 

.-
I7.l 
=: 
~ 
~ 
=: 
-< 
;:;l 
e 
"-

~ .. 
~ 

U I u 0 J 1 v .I 1 U a 3 U 0;) 

F-180 Third and Fourth Quarter 1998 

e 

• 



= Q> 
011 
e .. '" .. ... .. -a = 
'" 0 " .. .. Q> 

1:1 ... a -"" § ... -
~ = • Q> 

• .... ... " .. '" .. .... 
!2! 
.c 
III 

';I to) .. ~ 
II ~ 
-~ t= 
af£! 

f 

:I .. 
~ 

" 
Ii, : 

'" i 
1 • 

I~ 

! t" ! 
i • 
I ! 

! 
I. 
i" i:; 
I" 
I 
I • 
I • .. 
f 
· • 
· ~ 
• · • 
• · • .. 
• • .. 
t 

,._-' 

:-----

.. 

H·AreaHWMF 

... ... .. '" - - (' - - --

, , , __ ,- w ___ ., __ • ___ ,- ___ _ 

, 
---~-----:-----

.. 

" 

, , 

... 
'" " .a .. .. .. 

.. .. --~-'~--- -~-- ---;---- . .:.- .. , 

~ .. .. 

.. .. .. .. .. .. 

u ! UO l8.J lua3uo:> 

F-181 

-C'-I 

III 
I'il ... 
III 
-< .. 
0 -
~ ... ... 

WSRCoTR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



l: 
:i. 
iil .. 
l: 

~ 
"11 

'71 
~ 

:;! 
=i
ll. 

~ 
a' 
~ 
~ 
i ... ... 
~ 

• 

'" .. 
r::I 
~ 

'0 
... 
01 

'c:I 
r::I 
01 .. 

fI'j 

r::I -
r::I 
o -.. 
1\1 
... .. 
CI 
QI 

t.I 

r::I 
o 

(,) 

Coni ned Shewbart· CUltJM Cont roJ Olart 

\\ELL lIS Bill C - No n v 0 I at i I e bet a 

[:~~!~~~~_~~_~~~~~ __ ~_:_~~~_:~__ ~' .. I"~. CVBVM -t-H_, •• i,.. CUBUM 

'--r- --_. ---.- --- -- -- -- ... ~ .. --k' - - -- - .,---- - ---- - ~ "._------. - - -_. ---- •• - ---,. - -_ •• _ •• - ~- ---.--- --- -----. --- _ •• , , , , , , 
5 I 

- , , 
of -f'~- .. _. __ . ---------- _.- --- -:- "-_._. -w~ __ •• -- ._ •• -- _ •• - -- - ---_. ----. ----:----.-~ --- _ ••• -------- -- - -- - --- -- ~ 

3_ 

1_.. _W_" _______ _ 

.... ,,-----~--. 

, , 
---: ,- - -. .• - w." -- - 1 

' , 
•• _. , J 

' , , 
: : -----------------, ____ •• _.:. ___ , __ ~ •• '. ___ .M _____ W _.M __ ._, _____ :_ , 
, , 

'~' - - _. __ - - - - ,. - - __ - - - - __ . - _____ - - - .: __ • __ • - ._w_ 
----------------~ , 

-:l-----:------:·-----~:-----J-m- ... ---- ~~---:--
, ',' '~ , , 

-:I. • _:- •••• __________ • ____ ." ___ '. ___ ... __ • w." -l. ____ .. ___ ... _____ .. __ .. _ M • ~ ~ "\:)" ~ , ~ _ • _ 

• 3. __ , _________ ._.__ • ___ ;__ '_'_~ ___ H_ ' , , ' , -, 

- 4 • _ ..... _______ • _ •• ____ ¥ " ___ M_'_ , , 

, ' , ' 
.:------_. -~------ : I .---.~-.- ... , , 

-5~------------__ ------r--------------------+------------------~ 
-6~1~--~--~--~--,---.----.---,---T---.---,---,--~ .., i, 

b 

SCL 

-SCL 
- h 

19" un. 19" .", 

TIME (OUARTRRS) 

e e 

~ 
~ 

!r:il ". iii'" 
:::~ 
~-'" "'''' ..... 
Q. ... 



1I 

" .. 
:. 
" 
• 

e · .. 
:I · .. • .. • 

0 ... x ... 
+ - .. 

0 c .. ... - E-o I: 

t3 1I 

" 
~ 

.. 
" " 

~ t.l 
• ... .. .. ... • <II .. 
f .... t = .. .= 
fIl fI.I 

';t = · .. • 
= · - ~ >-

i ~ • 
t3 ~ • · • 

I 
• • 
· -I 

W .. 

.. 
" ... .. 

--," -- .-

.! _., -,.,., 

' c c , 

.. .. ~ 

---~-----l----~---·-~·----~----, 

cC' 

) 

:..- - .. -;- -- _ ... "" .,. 

. ~ ---:----- ;-----.-:------.-0:,. 

• .. 

" 

.. 
u .. ... 

" 
-.. 

.... -- .. 

.. .. .. 

w 

'" .. .. 

S l I un P.lllPUlllS U , 1I01lll.ll1133UO::> 

H·AreaHWMF F·183 

-fIl 
=: 
~ 
E-o 
=: 
~ 
~ 
0' -
~ ... 
E-o 

WSRC· TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



Q -~ 
at ... .. ,. 

• Q 

d \l> 
~ 
u - Q 0 ,. .. ... 

1:1 -d at 

~ 
.... 
~ 

~ -.. 

n I , 

;II I 
~ I 
• I 
~ I 
" I 

I • ! 
I 

~ .1 

"I 

t! 
i 
I 

III I 
~ I 
• i ~ , 
" 
• I 
• I I 

lot', I.· 

, I 
1 

· • 
• .. 

,-----

:-----, 

.. 
'" ..... 

.. .. 

SllU.Il 

H·AreaHWMF 

'" ... 
- -r - -- - ~- ----r- - -- -,- - - - -r--- --,- ---"l' - --- ",-- --. ,--

" " , " , 

, , . , , 
--~----i-----~----~----- }- , , , ----,. ---- -,' --- --,--

I I , , 

, , 
--~---, 

.. .. 

, , , , 
---~-----t----·~---·,~--

• .. ... .. 

.. .. 

T 

.. 

• .. .. 

.. .. .. 

.. .. .. 

U , U 0 flU J 1 U a:J U 0;) 

F-184 

-fI.l 
!ill 
J:r;l 
po 
!ill 
~ 
;;;l 
0 
'-

~ ... 
po 

WSRC·TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



oW .. .. 
a -o .. ... = a 
! 
~ 

r---1 

I! 
· , . 

!x 

1+ 

Ii 
I" 
I • 
I" 
I 
I : 

I~ , 

· • , . .. 
• · • 
~ 

v · • v 
, . 
.. 

i f I 
I_-

.. ... ... ., 

:~ __ w_ , , 

I 
~ 

-- .. 

~ 

.. 
" .. ... 

- _~ ____ J __ ___ ~ ___ . _: __ \ ~ ____ ' ________ . __ ! ___ . ___ _ 
, I , , , 

'" , , , , , , 
, " . 
, , , J , , , , , , 

• • -- -.. - I- • 

I 
• 

I 
~ 

I .. I I 
• 

~ 

• ----:.----,;..-----~-----~-- -- ._.- r- "" 

• .. I .. .. 
.. 
• .. 

s 1 I un p.l8pU81S 8 , DO! 18.118"380;) 

H-AreaHWMF F-185 

-

... 
Eo< 

WSRC-TR-9g..(J0013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
)0. 

<a 
II> 
:t 

~ .., 

")1 

~ 

:;! 
a 
~ 
~ 
<: 
S 
~ 
ii ., -~ 
• 

... ... -1:1 
;;;l 

." .. 
'" ." 
1:1 

'" ... 
rIl 

1:1 

1:1 
«:I .-... 
'" .. .. 
1:1 .. 
Col 
1:1 
«:I 
{J 

CotdJi ned Shewbart· CUiUM Cont rol Olart 

WlLL mBlllE - Bariull\ total recoverable 

l_~~~,_~._~_~.~_~_~ .. ~~.: ___ ~. _~_:_~~ ___ ._. __ "~: __ ~~_~_Y-;-C.UI_~_J4 -~. __ ~ _~! - ~.-,. l i -_ cv~~~_ ] 
4i , •• __ M W. _ ~. ______ w ____ •• _______ •••• '- ~_. _.~ - --- -- - ~-- __ ~ ___ ~. ____ • ----,-~ ---- ~ --_._ ._. ~---, , , , 
s I ' 
4_ 

,-
2-

, , 
--.----.----------------- .-----------------------------~---------------

-. - _. -., 

~-- -- ...•. -- ... - ~. - .. - - _ ... -_. _. -_ .... _ .. --------~ .. ,. --" .-. __ .. , 
' , ' , ' , : -.--.-.----------~---------------------.-----, - - -r- - _. ! , , 

l~ .................................... ~ .. .. . --:-- __ •• ___ w ___ • '. _______ • __ , •• : 

,- z:::::~=~~~~" ...... , ..... .. 
, L .. , ............, : 

' , , 
: : ,........ " : --··_·-----1---__ ., __ ._. w _ ow _ .,. _. _ 

, 

.. 1_, ____ _ 

-2-

-3_+ .......................... ,.... "f'" ---:----~-~. 

, : - ~ 
- - _._- ' , ' , ' -4_ --_.- --------- --- ---- ---- ,,-

__ ________ ~ ___ • ____ ~H ___ _ 

-5_1~-------------------+--------------------+_------------------~ 

-f~I--~r_--r_--~--+---~---r---r---r--~--~--_,--~ 

b 

SCL 

.SCL 

- b 

.,H 1'" 1'" I'" 
TIME (OUARTERS) 

e e 

~ 
:Q 
~ 

§;j 
n' ;;;10 
.. 'P 
.. C> 
~. C> 

~~ 
Q. ... 



:z: 
l. 
iii 
II> 

:z: 
~ 
." 

7' 

~ 

~ a 
~ 
Q, 

~ 
<: 
!} 

~ 
Ii .. 
i 

e 

'" .. 
iii 
;;l 

.., 
... 
" .., 
= 
" ... 

<IJ 

= -
= 
o . ~ .. 
" .. ... 
= 
III 
t.I 

= o 
f.) 

, 

e 
ContJl ned Shewhart· CUiUM Cont rol 

WELL HSBIllE - Gross 
Chart 

a I ph a 

L~.~~ ___ ~_~~:._~~,~:_-~~~ __ ~~~~~_. ____ ~_-=~:.~~~~-~.:~~.:~:-~-~:---c_~_~~~~ ___ ~~:~~~~!·~~~:~~:~~~_~:.: .. :~~~] 
"_ ~.~ ~ ~~ ____ • __ •••• ~ ___ ._: ___ ~ ~ • ____ ~ _______ ~ M ____ • __ ._. ____ ;_ ~_ ~ __ ~ _ M _. ~ ~ •• M ___________ • _____ ., 

, ' 
5 I : 

4 

3 

• 

, , , , _____________________ ••• __ • ___ ._wr ____________________ --------·---~--·-·------·---------------------1 

, 

, , , , -_._-- .. _--_., , 
, , , 

__ .L __ ,. __________ .• ___ • __ .• __ •• _. ___ ,.'~ 'M ~." _. __ • ________ ." ••• ~ ___ • ____ ••• 1 , , , , 

• I. :::;:;;;A ~......::: .>::;;:;;t, it ,t, :;xIA""" .t, m, ,pi 
• I 

•• 
·3 

·4 

, . , . 

, , , 
- .--~.- .-;~-.'-.- - ,~,- -_ .. , , 

: 
,.~.-.---~-.-. ----(----_ ... __ ... _--_ . 

- -- -: 

,- ._--------- .--.- .. -.-~ .-++-"---- .. -------'.----+.~, , , , , , , , , 
_ .' v __ "' __ • ________ + _ • • __ • __ .1 _. _ , __ •• ___ .• __ ~ " • ~ ~ ~ _ • _ ~ ___ • ____ '. ______ • __ • •. '. ____ ~. _ • __ • v _ • __ ••• ' 

, , , , , , 

.!-r------------------~----------------~------------------

··~I~--,_--~----r_--~--~----~---r--~~--,_--~----r_--~ 

e 

b 

SCL 

·SCL 
• b 

.,,, .," I'" If" 

TIME (OUARTERS) 

~ 
~ 

g:il ". iii'" z:l 
~. '" :-S 
Q,o> 



.. .. .. o 

= W 
eel 
C 
10 --= 
U) 

'" 
401 --.. --= • 
401 

· • 
· .. 
,. 
• • .. 
• • .. 

I : 

if 
L_ 

:-- _.-, , 

'- ----

, , 

, .. 

.. .. .... 
- ... ,-

--~----{--"--~---.~-.--. --, " , 

.. .. 
co .. .. 

-

, . , .. 
':~c--.'--.--:---.+- -- ---- I- .. 

, 1, 

r 

" , --t ----~--- --~ -- ---j- ---~ ~---~ -----~----+----~--

, .. 

, , , , 

, 
'" 

, .. , , 
• 

, , .. , 
~ 

, .. 

r 

.. 
.. .. .. 

S J ! un P.lVPUVlS U , UO IlV.I lU""UO:> 

H-AreaHWMF F-188 

-

-
... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 
-----



• 

... .. 
" !!! -I; .. .. 
= 
d 
~ 
~ 

-.... ... 
tIS -

n 
I~ 
!~ 

J: 
j': ,-
" 'M 

it 
! 

" " i~ 
i" ! 
i-
I· 
t-

I: !: 

11: 
! 

.. ... 
"., 

s ~ ! un 

H-AreaHWMF 

.. ... .. ... 
--r - -- -,- -- - -r - ----,- ----~---- .,- - - -- r ---- -,--.- -~--

, 
--,------,. --- --- --- ---, ---- -,----, , , , 

.. .. • .. ... .. 

.. 
• .. 

-
... ... 

WSRC-TR-99-00013 
Unclassified 

o 1 DO! ~lI.1l0;'''00::> 

F-189 Third and Fourth Quarter 1998 



,-- -- - --I" - - - - - - __ v, - ----,- ----1 --- - -,- -- __ ,. - w ___ , ____ .,' __ 

.. .. - .. 

... .. 
0: 

o -o .. -CI 

tS 
~ 
e 

I e 
:::I -

IiIil 
..... 
..... 
..... 
= 
IZl 

= 

• • 
· • 
• 
~ 

t 

· • • 

r 

• 
~ 

~ · • 
~! 

!I • 

W 

, 

,~----

, 
;-----

I .. .. 

H-AreaHWMF 

" , '" --~ ----~-----t- ---+ ---~~,---~- -- --t- ---+- --- ~--
" , 1 , 

I .. I ... I .. 

, , 

--->--- ~----:-----;-----;-----~--

I I 
• 

I .. T ... I 
1" 

.. .. -- ---- - .. 

.. 
-- ----I- : 

.. .. 
.. .. .. 

P.l8PU8JS U , UO!l8.llUil3UO:) 

F-190 

-

-
... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



.. 
'" " .. 

.. 
'" .. .. 

,----- --(" - - - - - ----r-- - - --,- - - - - r - - - -~- --. -T - - - - -,- - -- - '1--

'" '" 
I"'" '" 

GO 
N ... N ... 

01 I 

0 a - :# 
Cit ... -- '0 a a as 
~DI 

~ 
... IiriI ... 
01 ... 
i ... 
iii ... .= 
{ll = '0 rIl 
iii 

== a -t ~ 
r3 ~ 

~ 

:II 

" 

~I 
li 

I 
:II .. 
~l 

;1 

tl 
i 

~I · , 
~l 
• .. 
• • 

,-----, , 

~-----

.. 

S l ,un 

H-AreaHWMF 

, , 

-------------, , 

--~-.--~-----~----~ 

I ... I .. I .. I 
• 

- ---~- --- -~- --- -;- --- -;--
< , , , 

, , , , , , 
--- -~- -~ --+ ---- -:-- -- -~--

I I .. I .. I ... 

--

--

.. 

-

-- -- -

-

--- - -

.. 

• • .. 

.. 
• .. 

.. .. .. 

u ! UO!l1J.llUil3UO:> 

F-191 

-{ll 
III 
Iirl ... 
III 
<11! 
l:l 
0 -
~ ... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
'" d -0 .. ... 
1:1 

d 
! 
e 
... .. 
'" oj .. 

..II 
{,C 

"1:1 .. 
I: -i 
d 

= 0\ 
I 

S 
= -.... 
= Q 

'" .... 
rI'.I 

f;r;l 
..-I 

..-I 

..-I 

= Ill} 

== 
~ 
~ 

[@ 

· • 

· • • 

If 
· • 

:1 
• i 
• I 
"Ill 1 · , · ' .. 
• • 

H-AreaHWMF 

, 
:-----

I 

.. .. ..... 
.. 
"" .. .. .. 

--r----'-----r----~-----T----~-----~----·~----,--, , 

I ," _or _. --~-----~- ----;- ---... '''}---, ' , , 

": 

: " __ L ____ ~ _____ ~ ____ ~ ___ _ 
, , , , 

1\ 
I I 

• 
" . 

---.' .-----:------~-- -- __ oM ~ 11\ 

-- ---- I-
.. 
• .. 

.. 
• .. ., I ... I .. I .. • 

I .. I .. I ... WI .. 

P.lllPU8lS u , UO!l8.1lua3UO;) 

F-192 

-

--

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



a 
oW :l .. 
CII 

d -.. --0 .. ... - ~ CI 

d 
~ 
e IiI;l 
• .-! ... .. .-! 
CII 

i ... 
0) = .r: fI.) Ul 

"0 = 0) 

CI - ~ 
i ~ 
d ~ 

;II .. 
~ 

" " 
• I 

~I 
:1 t, 

I 
" il 
• i 
• i 

i 
• I 

.: I 

1) 
· • 
· .. 
· • .. 
• • .. 
• • 
~ .. 
f 

! 

I , 
I 

I 
I 

i 
1 , 

,-- ---, 

:-- ---

I 

'" .. 

S l I un 

H-AreaHWMF 

- - r - • - - - --- -r- - - --,- -- --T - ---..,---- - T - --- .,--.- - "1--, 

--~-.-- -----~----i---

, 

I , I I .. .. .. 

~ 

t----:-----~----+----~-- .- -.-- r- : 

1 
• 

u ! 

, 

I I , .. .. I ... 

.. .. -- ---- ~ .. 

.. .. .. .. .. 

UO! l8.J lua:JUO;) 

F-193 

-

... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



=!= 
loo 
iii .. 
:t 

~ 

71 
i 

;j 
::;. 
II. 

[ 
a' 
c: 
~ 

~ 
ii ... ... 
~ .. 

'" ... 
.~ 

1:1 
;;l 

-a 
.... .. 

"III 

= III ... 
rIl 

= -
= 
<:I -... 
III 
.... .. 
1:1 
QI 

U 

1:1 
o 

t;,) 

CoRbI ned Sbewbart· C1.l'HJM Cont rol Otart 

VELL HSBlllE - Zinc, total recoverable 
_____ .t .. d.~.J ••• V.lu. ~P •• I'l •• CURUM --t--M.,.ti •• CU. UK ] 

"e_~ ~_' __ • ______ " ____ ' ______ '¥ _________ ~'_"_"_ '_'~ ___ ' ________ '''_'' ________ ''_' __ '''_'_'' _______ _ 

'". __ M M. _______ ~ __ M~~'_ •• _. M ~_ W __ .~ ~ _,_ w_~ • ____ ~ _____ ~ _ .. _. ~ __ " ____ N ____ , ___ ~«~ ~ __ H M. __ w ______ ~_ ~ __ •• ____ •• , 

, , , 

• • 
, , . 44- -~ .. ~- --- _________ -, .. w. _~. w _. M __ ~ ~_~ __ ~ M. _" ___ • ~ _____ ~ w~. ____ . ____ ! ____ .~ w, _ H __ M _ __ ~ __ • ___ ~ ___ ~ " __ ._ ~ 

'-
1_, ___ ' __ ' __ M __ 

, 
( ... , : ---- .. ~-- ---:.-
, ' , ' 

.. -r - - .'. - ! , ' , -," --, 

- -- .: , , , , -, , 
, , 

. --: ' , , 

...-==::::::-)F----~---:~~=-----~--·-T _._.-----_.---.-_.---------: • L. ..... _ --t-- , 
' ... , 

' , '+.u.* ! .. .... -r- ! - I. 

-'-
.,-
-4_ 

' , 
: --------,-
, , 

-I- - • 

--,---_ .......... __ .. ---.-~-~~~ .----.--.~-.-- .. ---.-.--- .. ~--, , , 
• •• No... __ • , , - - . -- --.. --,- - _.- - .. _ .. - , ...... -, - . --- - --- , . -- - -- - -- . - ~ ~ -... - - . - ... , , , , 

-$~I~------------~----~------------------~----------·------~ 

··41--~----~--r---+_--~--~--~--~--~--~--~--~ 

SCL 

- S CL 
• h 

It" It " If " It " 

TIME (QUAR.TER.S\ 

e e 

~ :n 
~ 

§5:I ". iii'" 
~.~ 
~S ... '" 



~ 
l> 
Cil 
'" :z: 
~ 
"1j 

")1 

~ 

OJ 
a: 
~ 
'I. 

~ 
c:: 
S 
~ 
ii ., 
.... 
~ 

e 

., .. 
.~ 

1:1 
P 

." .. .. 

." 
d .. ... 
rIl 

d -
d 
<:I 
.... .. .. .. ... 
d 
til 

U 

1:1 
<:I 
t.I 

e 
OInDi ned Shewbart· CUSUM Cont rol Otart 

VELL HSB1l2C· Bari UIq tot al recoverabl e 

[,~_~~ • a _~~_~_~_.~. __ .... ~ .. ~ __ ~~",~ .. :_:':~~~- " .. ,_~:~~ ~ ~~_ .. _,~_~ __ ~_~ ~---~~u~~~_.==-:-+:-~~~~~,~~_._~~~~~ .. , .. ___ ~ 
• .., •• __ M. M W _~ N ___ w __ • __ ~. ____ ~ ___ Ow ~_. ___ • _. _____________ ~ ______ • __ ~ ~ __ M, ___ ~ ~_ ~ ___ •• _~ ~ _ • __________ • ~ ___ ~ H, 

, , , , , , , , , 
s I ' I , 

, , , 
4 -I .. ----- -_. -ww __ • - ____ ~ - - -_ •• -_.- --~--_ ._.- 0_. _____ - __ .. - ________ • - ___ : ______ ~ ___ • - __ " •• ____ 0_' _____ 0 __ • ~ 

3_ 

2 _ __ ~_ .. ~~ .. _ .. ____ ... ~ 

_ .... _:_ ... "% _ ... __ .. __ .n _____ .... _ M .. 

, , , 
·--··-~·I·~~~----, 

__1-, , , , , 

• _ • __ '. _ .• , _ .. __ .. ___ .. _ .. , •.•••• ,J , , , , , ---------,------------ ---.----~---.-., 

< , , , 

J_ 
, ' 

---.---------- ... -.... -- .. --~--~----.-.---.--.-.--.----------~.-.----.-- .. --,-.---- .. ----------~ 

• I. ;\ 4: ":'\-,,---u-u---"1 
- " 

::t:=s;; , 

.,-
·4 • 

, , , , 
-:--~~. . .... -"-- .~--".-. ------- .-: , , , , ...,.. .. :-
, , , , 

--~---. ------.... -- ... ----.--- .. ~ 
~i 9 

~ 
",. _ _ H __ _____ • ~H_H_H. _ MWW • 

_.,~ ______ •••• ___ •• ____ • • __ .. ______ •• ... ~W" , , 

• $ I :=-..." .. 
··41--~r_--~--~--T_--~--,_--~--_r--_r--~--~--_, 

e 

b 

SCL 

·SCL 
• b 

.,,. .,,' I'" .,,, 
TI ME (OUARTERS) 

~ 
~ 

§=iI 
" ' iiiCQ 
.. 'f> .. "" -. "" ::!:Q ...... 
'I.'" 



WSRC-TR-99-00013 
Unclassified 

.. e .. I.> 

'" '" ... .. ... '" .. 
IJ 

,----- --r----'-----r----~-----T----~-----r-----~----,-- .. , . 

f vi I~ I 

I ~ I 
• 

, 
CII I • ! .= I - Q. • I .. .. 

• .. - II: I 

d 
, 

CII tl - • 
0 tI) 

.. .. I i----- . -r ----~- ----r-----;- ----- ----:-----.~-- .. -, , , . - tI) 

I 
rIJ 

1:1 = IIC 
t3 ill • 

'" " 
I 

1111 

! • fo< r,!) " " IIC 

~ · j <II! • 
I ;:l 

0 ... 
t.J · .. .':[ -.. 
N i 1'"1 fl ~ CI> . ! -= 1'"1 , ., . .. 

rIJ = I · 
, , , , .. ... 

I ' __ OM,. 

--~----~-----~----~---- -~-----t-----~----~-- .. 
1 
. fo< "CI • .. rtl • ! 

1:1 == · - '" · i • · 
c3 

,.;j • 1 
,.;j • I .. 
~ • • • .. 

1 • • I 

~ .. .. .. .. .. ... .. .. • .. .. .- .. .. 

S 1 ,un P.lllpUll~S u ! UO!lll.JlU3:J U0 :J 

H-AreaHWMF F-196 Third and Four1h Quar1er 1998 



e 

= GI 
ell 
e 

'"' ... .. .... 
01 -a = - til 

= CIS .. ... GI 
1:1 .... 
d -... 
~ 

... ... 
= e , QI ... ... CIS .. ... 

01 i .... .. ~ 
..1:1 
fIl 

'0 ~ 
III N 1:1 ... - ... 
'8= 
a! 

~ 

II , 
!z 
! .. ,. 

I ~ I 1-, . , . 
' . ,. 

1+1 
lx/ 
I ~ I '" , 

1 ~ I 
' -[ , -
I • 

III 
I I , 
, . , . 
1-
!> ,,, 
' . I • 
1-,. 
I: 
i: 
i! 
' .. 
if 
'--

.. 
u ... .. 

:----- ~-

• .. 

s 1 1 un 

H·AreaHWMF 

. " ~_L ____ ~ _____ ~ ____ ~ ____ ~ 

: : ' , , 

• H 

u ! uo 

F-197 

.. 
<> .. ... 

.. . -~ -----

• 

'" .. .. 

-.. .. 

.. .. .. 

• .. .. 

.... 
fIl 
III 
I\iiI 
(00 

III 
< 
~ 
0' -
~ ... 
(00 

WSRC·TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



GS ... ... ~ .. ~ III 

d ~ --C» -.. ... ... a GS 

d -
~ 

0 
~ 

~ = 
~ • ... .. 

III 

j tJ 
II> ~ .a 

{t1 ... 
"1:1-.. = 
.:~ 
t 
d.oJ 

.oJ 

f 

.. 
.. u 
OJ '" ... "' '" r '" 

~ 

..... 
.~ - --- • -I'" - ". - ~- - ---r--- ---,- -- -- 'r-----,----- .. -----,-- -- -,--
, 'j, 

I 

'" m 

" ~i 
• I 
• I · • 
• x , 

tl , 
, ,-----
I ' 

~I 
: I 
• I 

• ! 
: I 

,~ ! 
1'1 
I :-----· , 

• i 
• 1 ~ , .. 
• 

, , , , , 

• i ::1 
1 .. : 

W .. 

. "'" 
--~ ----~- ----~-----:- ---- }-- --;--1 b-+ ---- -:-- -- -~--

1 ' " ", • , " ", . , , 

, 
--~----~-----~----~-----

I ... 
• 

I .. I .. ~ • 

[1' : ; : 
}~~.-----: - --- -:- --- -;--

, 

;: 

/ 

/ 
I I I I 
~ " .. ... 

• 
'" -- ---- - '" 

-

.. 
'" .- ----I- '" 

-

f-

.. 
'" '" .. .. 

P.lllPDlI~S u , DO! lll.J1U":JDO~ 

H-AreaHWMF F-198 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. ., 
.. 
u .. ... ... .. 

--:-- _. - ,'-- -_.;- - .-- .,.'-- - -.-.- ---,. 
: ' , 

a ... ::s .. • .. • % 

0 
... 

f ... 
- ... -0 

, .. .. lot 
,-- - ... --f---'-~'--" -1- -- - - -:- .. - ",'- ---~-- .. ... r-I: 

~ :2 

" 
~ 

.. 
" " 

~ t,) • • 
• N ... .. ... • .. .. 
t ... l = .. 
.= rn .. 
ttl .. 
= 

t.. ••• ___ , 
--~---- . --:-- --~ .. 

oa · , .. • 
= · - ~ > 

i ~ • · ~ ~ 
• 
• · • • • • .. 
f' w ,_I .. .. 

w .. .. .. • .. .. .. 

s ~ ,un P.l1!PU1!lS U UO, 111.1 ~Ua3UO;) 

H-AreaHWMF F·199 

-. 
III 
CII 
IlOl 
po. 
=rl 
< 
~ 
QI 

~ ... 
po. 

WSRC-TR-9g..o0013 
Unclassified 

Third and Founh Quarter 1998 



~---- --r----~-----~----~-----r----~-----T-----~----,--

... .. 
<II 

o 
... 
o .. -a 
d 
S 
~ 
... .. 
<II 

i .. 
,.&:; 
Wl .., .. 
= --t 
d 

-

1 "I ~ I :,( 
m' :.! 
" 
: \ 

: j 
:! 
0:1 

tl 
I ;-----, 

:-----

s • ,un 

H-AreaHWMF 

t 

: 
.--~----~-----~----~--.-

\' 

... .. .. • 

p.lllpUll~S u 

, 
---~-----+-----~----~--

, 
---'. ----"+---- -:- ---- ~--

.. .. ... .. .. 

• • • 

.. .. .. 

.. .. .. 

UOJl • .l~Uil3UO:> 

F-200 

-

'-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



-o .. -

.. ., .... 

,- - ,"' . ---- _ . 

- .. _. -,- , ... 

, 

: I' , , , , 
, , , , 

--'''1'"--",""" " 
, 

• 

.. 
'" .. ... 

'" .. - '" 

-"--'--

.. .. 
--~ ... -.. -- --- ... . , .. ",. --- -!-_ ...... ----" .. ~.- ,.".- '" , 

-

v .. 
, .. 

I I I I I I I I I '" .. ~ ~ ~ .. • .. ~ • ., .. 

s 1 I un P.l8PU81S UJ UOI18.111l,."UO:) 

H-AreaHWMF 1'-201 

-
~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



= .. -.. 
0 ... ... .. ... .. -a = .. ." 

0:> 'II .. ... 41 
c:I ... a -"" ~ 

... -e = • 41 ... ... 'II .. ... .. ... 
i ~ '" .c 
rn 
'1:1 = '" '" I: ... 
is 
a lie , 

i 
I 
Ix 
I" 

15 , 
I • , . 
I-
I • 
I • , . 
' . 
I" it 
! 

I~ 
I~ 
'" I • 
I • 
1-

I: 
I : 
; .. 
I 'p 
I 
I • 
j ;I 

1-, . 
:"" , ,. 
i • , . ,-
I. 
! • 
I • 
'v 
1 • 
I • 
!. 
I~ if 

I .. 

.. ... 
"' .. 

I .. 

.. 
'" ., '" "' "' 

\ r 
: ~" : 1:\-

, 
~ - 0- ~------r-- ----:- ---., , ---~-.---~-----~-------, , 

, 
_0- _ ; _____ : ______ :__ _ _ : j;, __ + ____ ~----+-- __ ~ __ _ 

, 

• 
I I I I t I I I 

tf\ I'tI • f't 11"':1 • ~ 

r 
---- f-

-- -- -

.. 

.. 
"' "' " 

~ 

"' "' 

.. 
"' '" 

S J fun p .Il1pulllS liT UOll8Jlllif3UO;) 

H-AreaHWMF F-202 

-<I.l 

III 
I"l 

'"' III 
< 
~ 
0 -
~ ... 
'"' 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

e 



CIS .... ... CII .. .c .. 
d CII --0 -.. .... -1:1 III 

d -c:> 

S II>-

~ 
1:1 

~ 
.... .. .. 
i Q 

111 
~ -= I'll >001 

>001 
'0 

111 = 1:1 i -i 
t3 ~ 
~ 

~ 

ill 

" .. 
" <> 

• · 
• 
i 

• I 
':;1 

+1 
I 

ill 

I " .. 
" 1 

" 
I • • 
j · i 

.":1 

f! • I 

I 
I 

• I • , 
• I .. 

1 • i • , 
• 
I .. 

• • I .. 
• • 

1 -.. 
LL 

-~---: 

: , 
:-----

I .. ~ 

S 1 J un 

H-A,eaHWMF 

_Of" - - - - - ----r--- ---,- ---- r-- ---..,- ----'!;"- --- -,-- --- "1--, 

:;.; t, 

-I 

' . . , L ____ ' , . , 
---~--------------------' , , , , --7-----~----,--' , , , , 

• 1 , 

: , , 
__ L_. __ ; _____ ~ __ ._~ ____ ~ 

}-" :-, ~ --f - --- -;- - --- ~--' , . , ., , 

:" 

I I I • I I I .. .. .. - • .. .. T 

--

--

~ 

.. 
a - .. 

r 

-

.. 
a ---- - .. 

-

~ 

a ---- - .. 
-

.. 
a .. .. 

u ! u 0 I lV.I l u a;) u 0;) 

F-203 

-I'll 
\III 
I:<l 
eo< 
\III 
-< 
;;:l 
0 
'-

~ ... 
eo< 

WSRC-TR-99-00013 
Unclassified 

Thi,d and Fourth Quarte, 1998 



.. ., 
.. ., 
'" .. .. '" 

... .. 
III 

6 
I a 
:# -

= 
~ 

10'4 

10'4 

= 
!:Il 

== 
~ 
~ 

~ 

I ~ I 
I ~ I ~ 1 

• ! '" i 

II 
+1 

~ I 
ij 

i 
· • i • 
~ \ 

i 
I · , • , 

· .. 
• 
~ .. 
• I • I .. 
• I • · .. 

,-- ---

, 
:-~---, , 

, 
1 _____ , 

t! , 
I ' 

~r .. .. 

H-AreaHWMF 

--r----~-----r----~-----,----~-----r-----~----,--, " , , , , , , 

" "., 
, ' " ", I 

--i- - -- - ~- ----}:- - -- ~- - - -.j ~ .- .. .- -- -- + - --- -;----- - ~--
I , " "!' , , 

, , , 
--~----~-----~----~-.--

I .. I ... I .. I 

, , 

~-, ~-:-----~-----;-----,~--
, 

I 
• 

I .. I .. I .. 

.. 
• -- -- -- ~ '" 

.. .. 
.. 
• • 

u , UO'lV~lua:Juo;J 

F-204 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



WSRC-TR-99-00013 
Unclassified 

.. .. '" ... '" ... ... .. .. .. 
i 

,- - --- --r----~-----~-·--~-----T---- -- -- -T - - -- -,---- -,,'-- .. , 
i ,. I 

I> I m , 
" 1 " 

0\ • i • 
0\ ! · ... • · .. a ~ 

'" • I 
0 " , ::t 

+1 -- • 
0 ... .. .. u -- --- ----,-----:----- ----~-----f-----~----i-- .. -, ... 1:1 

, , fIJ a IiII 
d -= ,. 

Iiol " ! 
g 

" foo " u " l IiII 

~ 
E- o j < • l=l , 

... 0 · i .. 0 -'" Q • 
i N tl ~ 4> ... .:: 0-

m ... I .. ... 
tel 

:----- -- ---;- --- -f - --. <- --- --~-- .. 
foo "1:1 • ! 

4> fI.) " i 
1:1 

== • 
I - .. 

11 ~ ! 

a ~ 0 i • , 
~ 

, .. i 

~ • , 
• , .. I 
• , 

• I 

~ .. .. .. .. .. ,. 
~ .. • .. .. ,. .. .. 

S J ,un U J UO !J8.JlU""UO;) 

H-AreaHWMF F-205 Third and Fourth Quarter 1998 



... .. .. a 
-ell .. .. 
1:1 a 
~ 
~ 
• ... .. .. 
i .. 
~ 
~ .. 
= 
i a 

El 
:s 
. .. --

QI :-----~-
'II! ' 
1;;> I i ,. , 

I" ' i ~ ! : 

1. 
I: 

I~ 
+ 
I 
ill! 
I" 

I: 
!> 

· • • 

f 
• • 
• .. 
• • • 

'-- ---

.. 

H-AreaHWMF 

.. 
0:> 
OJ .III 

--r----~-·---r----~-----r------·---T-----~----~--
: : , 

, , 
~-~----~-----~-

.. .. 

i 

• 

--- -;- ----.;, ---- -)---- -+--, , . 

.. .. .. .. 

.. .. .. 

.. .. .. -

.. .. .. 

WSRC-TR-99-00013 
Unclassified 

D DO I ~8.1lD""1I0;) 

F-206 Third and Fourth Quarter 1998 

• 



41 -A 
ell ... .. .. 41 01 

d ~ C 
Q - 41 0 .. .. -1:1 -d ell 

~ 
... 
c 

e ... .. 
Q .. = .. 

01 N 
i ., 
-= ell = "c:I N ., 

.-! 
I: .-I 
-IIQ 

~i 
:J 
[e 

n 
~I 
" · \ .. 1 

-; ! 
~I a;, 

tl 
I 

!; 
• i 
.. j 

~ · , 
· • • • • : \ 

.. i 

tl 

,-----

-----, , , 

, 
:-- ---

I .. 

.. 
'" .. .. 

.. 
'" .. .. 

--r----'-----r----~-----T----~-----T-----~----~--, , 

~-~~---~-----:.-- -~-----+-----~----~--

, , 
--r- _w -~--- --;--- --..;- --i..;:. ~ -- --:- ---- ~- - -- -:- --- --~--

I 
• 

[ 

" 
[ .. I I 

• 
I I .. I .. I .. 

.. 

. . 

.. 

-- --

-- --

.. .. - .. 

-

r 

r 

-

-

• .. .. 

.. .. .. 

.. .. .. .. 

S l ,un p.lllpUlIlS U I UO Illl.llUil3UO;) 

H-AreaHWMF F-207 

-rI.l 
1111 
~ 
foo 
1111 
< 
0;1 
0 -
~ ... 
foo 

W5RC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.... .. 
III 

d -0 .. 

41 -.ell 
1# ... 
41 
~ 
c 
(,I 

41 ... -1# .... 
C .... 

Q 
I ~ I 

• i 

~I 
:::1 

tl 
" '" • b 

" 

! 

~ I 

t, i 
• 
• .. 

, i 

! 

,-----

, 
,-----, 

,-----, 

r 

.. 
'" .... 

.. 
'" .. .. 

'" 
--r----~-----r----~-----r----~-----T----·~·--""--. , 

.. 
--}-----1-----i-----~----.., -L ___ : ... ~+---_-:-----~-- .w ____ ~ : , , , , 

.. 
--~----~-----~----~----- -f-----~----~-- 0- ---- J-. : 

,H " , 

I-

.. .. -. , I I I I I I I .. .. .. ,. .., .. • .. ... .. .. .. 

S 1 1 ull p.JlIpUlI~S U ! UOll1l.Jlua:JU0:J 

H·AreaHWMF F·208 

-

W5RC·TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



~ -.,Q 
III 

.oJ ... .. ~ 
III ~ 

IS c 
Col - ~ 

0:1 .. .. .... -c 
d III ... 
~ 

c ... 
~ .. ... 

~-----

.. 
'" .. '" 

.. 
~ 

'" ... 
-----~----~-"---r----~-----~-----~----~--

.. 
a - .. 

, , , , 
--f----l-----r----~-----

, , , 
--~----1-----~----~-----

, J 

--~ -----;------~ --

, , 
-- -'- -- --} ---- -~-- -- -~--

r 

• .. -- ---- - .. 

.. .. ------- .. 

.. .. .. 

II 1 I un u I UO!11J"lU"3UO~ 

H-AreaHWMF F-209 

-

... 
fo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
'" d 
-o .. -iii 
d 
S 
~ 

-'! 
d 

-" 

Q 
I ~ ! ~! 

I 

• ! 
• ! · • 
• i x, 

+1 

:II 

" • 
" " 

! 

• I • 

· • • 

f 
· • 
• .. 

r 
'" 

.. 
'" .. .. 

.. 
" .. .. "' . 

--r----~-----~----~-----T----~-----r----·~----,--

--}----~-----~----, , , 

, , 
--~----~-----~----

I .. , .. I .. 

, , 

I 

.. -- --:- --- -t- _0- -:---- -~--
, 

, , , 
---~ ~----:- --- -; --- --;-- -- -,~--

I 
• 

I 

" 
I .. I .. 

.. 
-- ----!- : 

.. 
.. 
• • 

s 1 ,un P.lllPU8lS u , UO Illl.l 1U .,;lIU 0;) 

H-AreaHWMF F-210 

-

'-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



1= 
l> 
OJ .. 
:z: 
~ 
." 

'1' 
'" ... ... 

:;! 
a 
~ 
6' 
c: 
S 
o 
~ 
i ., ... 
~ 

e 

., .. 
1:1 

;:;r 

'G 

... .. 
'G 

1:1 .. 
.... 
rIl 

1:1 .. 
1:1 
c .. ... .. .. ... 
1:1 
GO 

<.I 
1:1 
c 

CJ 

e 
Cool ned Sheftart· CUJUM Cont rol Olart 

'WiLL ltiB112E - Nickel, total reeoverable 
- ---------------- -------

__e__St •••• r4i ••• V.lal ~P •• I'i •• CUIUM --t--X-I_.i •• CUIUH L________ ____________________________________ -=-_______________ . _____________________ . _________________ _ 
"-r-. - -- ~ ~--. N _____ ~ ____ • a __ • ____ w_" _,- ____ • W k __ ~ _ ~ H ~ ______ M ~_. ~ ___ • ~ ___ , _____ w M ___ T _ ~_w _ " ___ ~ H_~ __ ~ ~ ___ , M., 

, , , , , , , , 
5' I ' j 

, , 
4 -t~ --_ .. --- w _w __ a _~ ___ •• ___ .' ~ _ +. __ ~ ___ . _ w __ • ___ • ~_. __ ~. _ w _. ____ , ____ :. ___ H~ M --- - _____ .-- __ •• ___ •• ___ -. ~ 

, 
. __ .1 3 ____ .... ___ .. 

, 

2 ..... ___ ._._~_. ______ _ 
---r·_·- _.-----------_.--- -.------ .. -- --···_-----------·----1 , 

, 
J -1 __ ... ____ . __ , .. _______ -, _ .... ~ _ . ___ L ." __ . __ .. ___ .. ___ . __ . _ -, _. __ _ 

, , 
___ .. : __ >w •• . _. -.. : 

-. - --~- --
, 

, .. .,---_ .. -: 
.. 1_ .. ' _. ____ , 

- 2...J, _____ .. ". _.w _____ · ._.~ ____ . " _._ .:. 

.. ,-'_ _ •• _._W" .. ~ ____ •• __ . _____ ._ ._w_'." 

-- _. _ - --, •• - - - > -. - - -. -,. - -i::'· - .. - -- - - - _. _., _. ~ , 

, , , , 
• - - - - -. - ~. - - - ••• - -1-

. -.-. - _.- ----. 

-----.--_._----- "--"'~ 

.• - ---_ .. ---- ---- -- --0-------·- -, 
, , 

-4_ -P-- .. --.------ ... ------- .. -----.~.-. _'. _______ • _~._ ,, ___ H' _0" __ ~~ . --- .... 
, , , , , 

·!~I----------------~~----------------~--------------~ 

-6~1--~----~--r---T---~--~--,---~---r---r--~---4 

e 

b 

SCL 

-SCL 

- b 

.,,, .", .". .", 
TIME (OUARTERS) 

~ 
~ 

~;l 
n ' ii;1D 

~.~ 
~S 
Q.", 



= .. 
!ill) 
C ... ... .. ... 

<II ... a CI 

'" -0 1:11 .. ... QI 

= ... a ... ... 
s -.... 
~ = I 

QI ... ... 1:11 .. ... 
<II i ... 
G> 2: 
-= rI.l 

n 

I~ 
I" ! Q I 

! • ! 

I~ 
I
I • 
I'" 

'f 
21 
" • 
" " · • 

IE 
1 r 

H-AreaHWMF 

"' " ... .. 

.. 

"' " .... 
'r _. ,- .,. ---"l - - - - ·E·· .--'" - - ---r-- ---1'-

, : 

--r-'----;-·· -': --- --:. __ H. 

, 
-,-

.. .. • 

"- .:-- ---.; -- -"-('--' .. ,.-, , 

, , , , , , 
-- _. -~-- - - - T ---- -:--- --~-, 

.. .. .. 

• • • M 

~ 

• • 

.. .. 
M 

U ! UO !lll.llU""UO;) 

F-212 

.-
~ 

III 
IiI:l 
Eo-
III 
-< .. 
e -
IiI:l ::; .. 
Eo-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:x: 
:t.. 
~ 
'" :x: 
~ 
"1j 

')l 

'" -'" 

~ a 
!ll 
Q, 

~ 
c: 
~ 

~ 
i ... 
i 
Q) 

e 

.. ... 
.~ 

1:1 
~ 

'e .. 
\II 
-a 
1:1 
\II ... 
rIl 

1:1 -
1:1 
c -... 
\II .. ... 
1:1 
<II 

Col 

1:1 
c 

C.,l 

, 

e 
OInbl ned She\\iJ.art - CUSUM OInt rol 

\'\ELL lIS BI12 E - No n V 0 I at i I 
Olart 

e beta 
It •• d.r.j •• ~ V.la. ~' •• lll •• CUIVM --t--X ••• ti •• CUBVH 

-------------------··.------.----r--.----------------- -------------r-------------------------------_· 
! ! : , , 

, I : 

4 

3 

• 

, , 
- ___ _ N __ • __ 0 ________ •• _ _ N _ _ N _ _ • __ ~ ____ o. _'.0 ______________ N _ __ • ____ : ___ • ___ • oW __ • _. _________ • ___ • _N _ 0 • ., 

'r , 

_. ___ ._H. _____ ..•. _ , , , , 
~ 

---:-----

, , , ., , , 

. ,'--' ~ , , ~ ~ , .~. 
_ ~".... }6 .;==:=::. ~ + • • ....... : 

, : ','-
, ' .c.. ' .... - J , ' 
, ' ' 

.. -. -_. : ---:- . - - -- : 
--_; _. . ...... _. ;i , . _ .. _.' ' , :' . --- - . _. : 

, , 

• t 

• • 
• 3 

-~ ____ ", __ ._._,H." ----r---- --.---------- -----;---- . ___ N.H_·_W _______ _ 
, 

-';I----------------~~----------------~----------------

-f~I--_,--_,--_,--~--_,--_,--_,--~--_,--_,--_,--~ 

e 

b 

SCL 

SCL 
b 

ttH I" 1 "" "" TI ME ( OUARTERS) 

iJi 
~ 

5;1 
" .1-ii>-
:::l 
~.a 
:::!!:Q .. -Q,,,, 



.. .. .. 
d 
... 
It .. -1:1 

d 
S a 

IoC 

~ 

~ 

I a 
= -
"" CI 

= 

:01 

" m 

" " 
• I 

· I , • , , M 

• I 

+1 

I I 
:01 
" .. 
b 

" • • 

· • • 

f 

I 
I 
I 

.:1 
,i 
• I 
;! 

~I · , 
• I 

'"f I 
I 

L.J 

I 

:-----

.. ... .... 

.. .. 

.. ... ., .. .. .. 
~ -r ~ . M - -:- ----1"- --- .,--' --'r". --~-.-----,- .-- .,-- --- "I--

--r" I I 

I 

--}- ----~-- ---'r- ----;-. --'" 
! 1 , , 
I 

I 
I 

--~ .. --~-----~----~----~ 

.. .. • 

+----+- --:----- ~-
I 
I 

c-:----- ~--

.. .. ... .. ... 

.. .. .. 

.. .. .. 

... .. .. 

P.l8PU8tS U , UO 1111.1 lU93UO;) 

H-AreaHWMF F-214 

-fI.l 
DII 
IlI:l 
~ 
DII 
-< 
;;;l 
0 
'-

~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



= CI\ ... I .. a III 

0 = --Q .... .. = ... 
1:1 0 a " 
~ 

.... 
tI.! 

~ 
... .. Ji;Iil III 

i ~ .. ... 
..1:1 ... {Il 

'0 -= .. !;Il 
1:1 = -i .-a .-
~ 

~ 
~I 
• I ... 1 

· · • • "'. 
+1 

i 
I 

III 
I 
I .. I .. .. I 

" I • 
• I I 

· • • 

f 
• • 
• .. 
~ · • .. 
• • .. 
• • · .. 
T 

.. 
<I .... 

,~----, 

I .. .. 

H-AreaHWMF 

.. 
u ..... 

'" • 
--r----~-----r----~-----~----~-----~----·~----,-- - '" " " 

.. 
--~ ----~- ----~----~-- -.)}----:- ~ .. -+- --- .':-- ---,~~- -------'" , " " , 

__ ~----~ __ ---:-----..:----- .1. __ _ 

1 

I L L L L 
~ .. .. • 

u ! 

I-

.. 
• 

---+-----:-----~-- -- ---- - .. 

-

.. 
• 

I L I '" .. .. • ., 
'" 

U 0 l8JlUa3UO:> 

F-215 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. .. 
6 

--i 
t3 

0\ 
0\ 

• e 
:::I --Q1 
1:1 

-= 
~ 

Q1 
~ 

IiIil 
N ... ... 
= fI.I = 
...1 
...1 

~ 

~ 
~ .. 
~ 
g 

• • 
· · · • 
~ 

t 
I 
~ .. 
~ 
Q 

I. 
It: 

• 
~ 

~ 

-.. 
• .. 
• • · .. 
t 

; 
!-----, , 

, 
:-- ---

.. ... .. .. 

'" .. 

H-AreaHWMF 

.. ... .. .. 
--r ----"!- ----r- --- -,. ----,.-----,- -- --,. --- -.,-- -- --,--

----~-----~-----~----~--

----~-----~-----~----~--

.. .., .. • .. .. .. '" 

.. 

• .. .. 

.. .. .. 

'" .. .. 

U I U 0 ! tV.I l U 9;) U 0;) 

F-216 

-fI:l 
IllS 
IiI:1 
f-
IllS 
-< 
l:l 
0 -
~ ... 
f-

WSRC-TR-9g.00013 
Unclassified 

• 
Third and Fourth Quarter 1998 

--- -------



... 
I-

'" d 

a 
::t -.. -
'" E-

ill .. .. 
" " 
• j 
~ · · ~ • 
II 

I 
ill I 
" I .. 
" j " • 

i 
• I 
~I 

fi 
• ! 
" 
• .. 
• 
• ! 
• I 
.. I 

= ! .. , 

• I 

W 

.. 
,~----

-----: 

, 
:---- -

I .. .. 

S l J un 

H-AreaHWMF 

.. ... .. 

--,----, 

I I 
~ .. 

.. ... .. ... 
- --- -r-- - -- -,- - - -- 1" _M_ --,- --- -1' - -- - -,-_ -- - ~--

.. 
~ - .. 

I I .. 

• 

, 1 ' . 

1 

, ~ 

·1 ' 

1 ; 

lJ. 
I I 

• .. I I .. .. 

I-

.. 
~ 

-- ---- I- ~ 

I-

I-

I-

.. 
~ 

-- ----I- .. 

I-

.. 
~ .. .. .. 

u ! UO 1lll.llUa;JU0;J 

F-217 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. .. 
IS 
-o .. -s:I 

d 
~ 
~ 

-III .... 
o .... 
.. 
~ = 
N 

:Ii 
" .. 
" " 
• I .. \ 

• I 
• I • · 
II 

1 

~I 
" 

I 
• ! • 

III I 
i 

• i 
;I i 

,-----, , 

:-----

.. ... .... 

:. !_\ 

• Ii 

: I 
:;1 
· • • • • · .. 

li 
I .. .. 

.. ... 
'" ... .. 

- -I'" - - - -,- ~ ---r-- --- -,- ----':"- -- --,. ----T - --- -,- --- --,--
: ' ! ' ! 

, . " , 
--r----~----+-----:---- ... }--I ~1----+-----:-----~--
If" , , ' " , 

I .. I 

'" 
I .. I 

\ , 

I 

• 
I I 

" 
I .. I .. 

• .. -- ---- - .. 

~ .. -- ---- - .. 

.. .. 
.. .. .. 

P.l'8PU8lS U ! U 0 ! lV .J ~ U OJ., U 0;) 

H-AreaHWMF F-218 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



• 

-.. 
'" o 

-«I .... 
CI ... 
Ii 
:I 

~I 
'" .1 
" ' "I 

I 
:.1 
:1 

+1 
! 

!If 

" .. 
" " · • 

• .. 
'f 
• • 
• .. .. 
• i 
; 
· • ... i 

• i 
• I :1 
f 

.. 

.. 
" .. .. 

.. 
t> 
... .. 

--~ ------ ----"'- ---,-- ---~,-----.- --------- ->----- ---

__ ~. ___ ~_, ____ ~ _____ : ____ .. 'L ____ : _____ ..: __ _ 
, , 

" 
< J 

--t----~-----t----~-----

.. .. 

.. .. .. 

'" .. .. 

.. .. .. 

.. .. .. 

s • ! Un U ! UO t .11.1 JU3:.lUO:> 

H·AreaHWMF F·219 

-CIJ 
III 
IiIil 
E-o 
III 
< 
t=I 
0 
"-

~ ... 
E-o 

WSRG-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. 
50 .. 
6 
-o 
50 -1:1 

d 
~ e 

-

II 
~I 
+1 

:! 
* ! 

• I 
I 

~ I 

'f I 
I 

: I 
:1 
~ 

• • ~ 
• 
= I "I 

liJ 

,-----, 
, 

,-----, 

, 
:-----

I 

.. 
" .... 

'" ~ 

.. .. 
'" .. 

--~----~-----r----~-----J----~-----~-----~----,--

T 

, , -+ --- ~- ----~---+ --
, 

I ... I 

'" 
I .. I 

.. .. ----'-----,-----:-----,-- -- ---- - .. 

" , 
~.--+ ----~ -.---j-- --- ~--

I 
• 

I .. 

, : 

I ... I .. 

.. .. -- -- -- - .. 

-

.. .. 
.. .. .. 

s • ,nn p.repuelS u , U 0 1 ,11 .r l u a :I U 0;) 

H-AreaHWMF F-220 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



1= 
l> 

ii 
:r:: 
~ 
." 

;!: 
'" ~ 

:) 
a 
~ 
0. 

~ 

~ 

I 
~ 

~ 

e 

.. ... -1:1 
j;;I 

'1:1 .. .. 
'1:1 
1:1 .. ... 
til 

1:1 

1:1 
o 

.. .. .. .. 
1:1 
GO 
Col 

1:1 
o 
r:J 

, 

e 
Contll ned She'lfftart· CUSUM Control 

VEIL IBB113C - Nt rate- ni t rit e as 
Olart 

nitrogen 
_ .. _.8.a ••• "I •• d1 V.I .. I ~'Ollhl ... cU.-UN -,-I"1*,.,l •• CVIUM. 

"f , , 
, , 

e 

: b 

$ SCL 
__ , ••• • N •• ' ______ • _W_ 0 ______ • ____ ~- _., ______________ w ___________ •• _~_. ____ w _________ •• _. _____ w __ w _. __ ', 4 

J ----------------------------.-~--~-.-----------------.-----_.----- -------._---------------."-----

• 
· I 

-2 

· , 
• 4 

, , , , , _,, ____ . ___ w_w___ _ ___ .1 •• ". ____ •• __ ._.___ _. __ • ___ .'. __ • ___ _ 

, 
l _____ _ 
, 
, , 

- I . ,,~3 "r' -~ ~-

, , , 
••• ___ •• _. ___ .vw ______ • _______________ w_ .. __ . __ ._.· ________ • __ 

• ____ w ____ _ 

_________ - ___ w ________ .'. _. __ 0 - - _w _w ____ 0_. ____ _ -.'. --~ 

'51 </ '\9= II ........ :' :.SCL f ' , \ """"4i:'\ i .. b 

., I ( 

I" • .". .,,, 
"" 

TI ME (QUARTERS) 

~ 
~ 

~:il 
"<I> 
~:c 
~.e 
::!Ie .. ~ 
0. ... 



... 
"" .. a 
-o 

"" .... 
1:1 a 

~ 
... 
"" .. 
i 
'" ;j 

-... ... 
ail 

1.1 
! ~ I !r.> 

!: 
i_ 

I· i: 

1+ 

• .. 
• 
" .. 
-• 

I-
I':: 

I 'fl 
I: 
• .. .. · • -.. 
• • .. 
• • -.. 
t 

H-AreaHWMF 

.. 

,--~--

'"' .. .. ., 

.. 

'"' .. .. ... 

--r----~-----r----~-----~----------T-----r----~--

.rj -----,----
I I 
I 

I' 

... .. .. .. 

I 
I 

--- -:----- j ---. -;---- -~--

: 
----:-- - -- + -- -. -~-- - - ~--

.. ... ... .. .. 

.. 

• .. .. 

WSRC-TR-99-00013 
Unclassified 

P.J8PU8JS u ! UO !lv.Jlua3UOa 

F-222 Third and Fourth Quarter 1998 



=F 
), 

i 
::t 

~ 
." 

;!! 
tl 

~ a 
i 
a' 
c: 
S 
~ 
~ ... 
i 

• 
.. .. 
.~ 

CI 
;;;. 

." 
... 
OIl 
." 
CI 
OIl ... 

<Il 

CI --
= 
CI -.. .. 
... ... 
CI 
QI 

t.I 
CI 
CI 
~ 

e 
Chart 

recoverable 
Coni ned She,mart· C(ljtJM Cont rol 

\'\ELL mB113C - Zl nc, total 
_____ Itaadardl ••• V.la.. ~r •• ltI,. .. CU8VM ........ lh,.ti •• CUB , 

!]I~~--=--=--=-=--=--=--=--=--=--=--=--=--=--~r-=--=--=--=--=-=--=--=--=--=--=--=--="'_--_--_--+-:-_--_--_--____ -_-_--_--_--~--~--~--~--~--~-1 
4 , :. I ~M ~ __ ~. ~ ______ ~ ___ •• ____ • % ___ w __ ! _____________________ ~ _ .. ~ ___ . M_ M ',. __ .0 _______ ~ ______________ ~ ___ • _ ... 

• 
2 

" m ____ y-_ 
( .... 

- I 

-2 

·3 

• 4 

- .', ... -- . -- -- - . - _ . , 
, , , , 

-------r---, 
, ' 

---------··--------·---i----- .-.--.-----.- -----------.--~ 
, , 

-.. -.~- .. ----.---, 

, , 
• _______ ' ••• w • ____ :_ H • _ • 

, 
. - - .- --- ---_.' .-- ... -. - - -- - - - -' 

.~;.< ,5 4: '~,,--- .. --
, 

_.-, , 

, , 
-&J 

----·f-- -~--.---._ ..•. 

-, 
, , , . -------0" _w_."1 

, , . 
. - - . -- -------- . ., 

. , .,-I •• _ •• _. b f _" " _ H _ • • : 

.,~------------------~------------------~------------------~ 

.6~1---,---,---,--~---,---,---,--~---,---,---,---4 

e 

h 

SCL 

·SCL 
- h 

tfH I"" I'" I'" 

TI ME LOUARTERS) 

i 
§=5iI 
... . iDCQ 
~l :=;g 
CD_ 
Q. ... 



= .. 
/XI 
1:1 ... .. .. .... 

01 .. e = - '" 0 CIS .. .. GI 
CI .... 
d .. .. 
~ 

.... .. 
~ = • GI -... CIS .. .. 
01 .... 
!2! 
.cI 
rIl 

'= = II> E') = -- -i = a! 

~ 

il 
121 
,~ 

l. I 
! :> I ! Q I 

I : 1 

!; I 

-I I • 
I .. 

It I 
I ' 
i 
I 
I 

Ill! I 

I ~ I 
I • ' . 1-

i-
I • , . 
,'-

If 
i • 
! • 
' -' . 
I" 
I. 
' . I • 
I-
I. 

! : 
!~ 
I • 
i~ 

I" 

lL 

... .. 
" ., 

• 

, 
',' 

, , , 

-- -- -,--- --.-----

-,- -:- - ---

, I 

-----'----- -----:- -- -- ~ -----;-, , 

-

, 

~ 

, , , , , , 

- ~-

N .. 

... 
<> ... " 

.. 

.. 
'" 

-.. .. 

.. 
'" .. 

.. 
'" .. 

SllOB p.l1!p01!~S OJ OO!l1l.llU3300;) 

H-AreaHWMF F-224 

,.., 
rIl 
~ 
1<1 
~ 
~ 
< 
l=l 
OJ -
! ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. • o -o .. -CI 

a 
S 
~ 

-i 
c3 

-
~ · • • 
'" 
t 

• • 

· · , .1 

tl 
1 

, · , 
• I :1 
.1 
: I 
.. I 

~I 
• 1 .. I 

JJ 
I .. 

H-AreaHWMF 

.. 
" .. ., 

.. 
" '" .. .. 

~ -----;-----,-----T---- .... -----,.-----I""----'-- -- -0-- r .. 

, ~' ... 
r 

--f -. --~- --- -f-- -- ~- ---. f*~ :- ----i ---------- ~--
: : :: \.:': 

.. 
~ -- ---- ...... 

.. I .. I .. I .. I 
• 

u I 

I 

----+----.~----~--

I .. I .. I .. 

~ 

~ -- ---- r- .. 

.. .. 
.. 
~ .. 

DO! l8J lUa;)uo::> 

F-225 

-

-
... 
!-< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



y 

~ 
:to 
iil .. 
:t 

~ 
"7\ 

'1' 
~ 
0) 

:j 
a 
~ 
~ 
'" s 
~ 
ii ... 

i 

• 

'" .. 
= ;;;l 

~ .. 
oil 
~ 

= 
oil ... 

rIl 

= -
= o -.. 
oil .. .. 
= .. 
'" = 
CI 
~ 

Coni ned Shem,.art· CUlUM Coot rol Olart 

¥tELL HSB113D· Zi DC, tot al recoverabl e 
[ _____ st •••• r.i ••• V.IQ. ~P •• I'lY. CUBUM ~H.S.li •• CUSVH ~ 

__ ,. ______ -. __________ • __ •• __ • _______ • ____________ • _______ ·" __ ,, _______________ , _________ " ______ ••• w ••• ___ -.-J 
._,~ _.- H. ______ ____ .H ••• - __ • ". _____ • ~c ~ .. ~ ~-- _H_ -_ "-~ ___ ~. ___ • ___ ~ _____ :._~ __ w _. ___ ~ __ w ____ ___ H _ __ M. H __ _ M": 

5 I 
4 ______ ._.w __ _ · , .. --.- .. --4_·_r ____ · ____ ·· ________ ~ ___ . ________ ~ ______________________________ . __ , 

3 

• 
· · -~~:- ---

· , , 
----.- .. -----.-------- .. ---.-~----, 

· , 

-----.---------_._--

------0. ___ -----, , 

•• __ w __ • ____ • _____ • _______ ._~ •• ------.-.-----.-------------- •• ~ 

~» ~. c===:=r':>. .• "U- _______ u_< 
• • • d :;> , , ----oj,;l ........ ••• v 

· , 
- I 

-. 
- 3 

- 4 

-._->-._-, •..••.•. _- ._- -:- · -------------- ,-~.-:-. 

· , , · , -~-- ... -----------.------.-.-----.-j--.----"----------._---------"--_. 

'~'·--'#'--------'- __ -_'.~W_4'_ "_._._. ___________ .• ~ __ ~ ___ . 

· 
____ • ____ • ___ ". __ •• __ ~. _. _____ ~ ____ :- ____ • __ ••• ______ .w _W __ .~ _ ••• _____ ; ____ • __ • ________ ._. ______ • ______ .... 

, ' . 
.s;I __________________ ~----------__ ----+-__ ------______ __ 

-·~I--_.--_.--_.--_;--_.--_.--_.---4--_.--_.--_,--~ 

b 

SCI. 

-SCL 

- h 

If" I'" If 98 I'" 
TI ME (OUARTERS \ 

e e 

~ 
=II 
<;l 

§=:iI ", iii'" 
lll~ 
~. C> 
"'C> .. ~ 
... "> 



.. .. .. 
o -o .. .. 

&:I 

d 
! 
~ 

1--' 

I~ 
I: !: 

1+ 

'III 
i'" I;; 
I" 
i • 
I 
I 
1 : .. 
r 
· • 
· ~ 

j-: 
i .. 
!; 
i • 
i~ 
I 

H-AreaHWMF 

... 
'" .... 

, , , , 
--r----~-----r---·~-·--, , 

... 
'" '" .. .. 

a 
--- -- --- - a 

.. 
'" --------------:-------- -- ----I-- .. 

--f --- -~ --- ----- ---i- ---~ ~-fr:- -- --c ___ - -j-- -- -;--
~ 

a 
-. ---- f- ... 

, , 

I 
• 

I I .. I I 
• 

u ! 

• I I .. 

uo 

F-227 

I .. I 

" 

• a 

'" 

... 
'"' 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourth Quarter 1998 

__ J 



v 

~ 
:b 

~ 
:t 

~ 
"1j 

')1 

~ 

:;t 
'l' 
Q, 

!!l 
Q, 

~ 
c: 
S. 
~ 
~ .. -! 
• 

.. ... -1:1 
P 

"CI .. .. 
"CI 
1:1 .. .. 
rIl 

= -
1:1 
I; -... 
" .. .. 
1:1 .. 
~ 

1:1 
o 
t.l 

Conblned Shewbart-CU;UMControl Chart 

Wi:LL mB1l4C - Zinc, total recoverable 
I •• t ....... l ••• V.I •• --..4--P •• I'I ..... CUIUN ~H., •• Ii ... CUBV;--! __ , ___________ ._~ __ . ____ ~~~ _____ ~~_, ___ . ____ ._. _____ . _________________________ . ______________ =-_____ J '""T ~ -~- M -~ -- __________ •• - ___ .H," W _. ~ _ ~, ___ • _________ • M _____ • _ N_, ____ • ____ , ___ ~ 0 ___ ~ _. ~ ____ • __ • • ~ ___ "., 

, , , , 
, I 

, 
.. -1-. --_ .. --_. -- ~ -- ~ ---. _. -~-' ---.- --:--. -~ .. -- -- -- ------- --- _. _ ..... ---:------ ---_. -~ .. -- -_ .. __ .. -_.-. ---"- ~ 

, 
3_ ~ ,~ -.<. -_._--_.- -._'. ,,-_ ..•• -_ •..•.•• _--_ ..• , , , , , , , , 

.., , , , , , , , 
-r--------------------------------,------···--·------- ---------------, 

2 _________________________ . ___ • _ 

I . I I 

, 
l-l~~-~~-~-~~~-- .. ~ - ~~~~~~~~~-~-~+--~ - -------- .. _-------------.' 

,-
-1_ 

-.-
--------- ~-, , , , , , 

-------_ .... __ . -.(- -} --:------- -.------{ , , , , , , , 
-- - --- ------- --- -'-- _.'. _ •. ------,---- •• - --_ •• -- ---- ------ -- ----- ----1-- ----- - --- ---, , , , , -3 __ . ___ ... _______ _ 

--;----.--- . -----_._---._- _.--_. ----'._- ----- --- ._------" --- ---- - -- .. -: 

-4_ 

, , , , 
__ .'- __ ., - ___ •• ___ • ______ H. - 0 •• ' ' •• _. ___ • ___ • ___ • ____ • ___ • ____ •••• ________ •• , , , , , , , 

-$,I--------------~--~----------------+---------------~ 

-',I----r---r---.---T---.---,----.---r--~---.--_.--~ 

b 

set 

·set 
- h 

I'" I'" I'" J'" 
TI ME (OUARTERS) 

- e 

~ 
=II 
~ 

§;! 
". iii'" g:l 
-. C) 

iS~ 
Q,Co> 



.. .. .. 
a 
-o .. -1:1 

d 
! 
~ 

'" cJ 

QI ... -a. ... 
-; 

,-----

: "f !;.' 

I : 
i ! 
i ; 
1_' 

H-AreaHWMF 

... 
u ..... 

--f----- "i-----'·- ---,' --.-. 

--:-----~ 

.. -

---0--'---(,"-

... 
" ..... 

---~-----~-----~----~--

-----'. --- . .;.---- -!-- - -- ~--

.. .. 

.. .. .. 

.. .. 
"' 

p.lllpUlllS U ! U 0 I 1 \I .I 1 U ;,;) U 0::) 

F-229 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
~ 
iil 
III 
:t 

~ .., 

'71 
~ 

:;t 
::;" 
Q. 

~ 
a' 
" S 
~ 
if ., ... 
~ 

• 

.. .. -1:1 
l;;l 

~ .. .. 
~ 

d .. 
.... 
fIl 

d ... 
c= 
<:I ... ... .. .. ... 
d .. 
u 
1:1 
<:I 

C..l 

Co...,i ned She,mart· CUSUM Cont ro) Otart 

~LL HSBl14D - Uranium-233/134 

L~I~~~.~~~~~ .... _~.~~_'~_~d ________ ' -.~~_ ~~~_~~_~.~ Ct1B~~ ____ -+-N.'.~."~~:.....~~~~~ ___ J 
1",." _ ... ______ ~ ___ ~ M __ ." ~ ~ __ ~, ______ ¥,. _______ ~ _. ____ ~ _______ •• ____ . ____ ,. ~~ ___ ~. __ ~~ ~ ___________________ ~., 

, , , 

5 I 
" " , 4 -+ ____ ... ____ . ____ . __ ...... _ v __ .. ~ ~~ __ " ~. _¥ ____________ " ____________ v:" _ w ______ _ , 

--~~·---·-------------1 

3_ 

'-
'-
• v .,-

.,-

.,-
·4 __ 

_L , , , , 
.. ____ v _. ___ •• _____ ~~ ______ -v· __ 

, 

-------_. --- -_. ---- ---_.- . -_ .. -- - - - - , , , ' , ' , ' 
----------------~-------------------------------.-~ , 

, 

~nl+--:-mh : ~ .nmnm! 

uumu_ :" t> .\ ! r--------------

. : --_._------------------"---- : , " --
, ' 

-,- -- -- : ' , ' 
-- .. ----- : , ---. -.. 

----:------
, , 

.._---------------------------_._---------------------------._-_. , , 

.s~Ir-----------------~----------------+---------------~ 

··,I----~--r_--~--~--,_--_r--_r--~--~--~--~--~ 

b 

SCL 

• SCL 

• b 

UH I", .". If" 

TIME (OUARTERS) 

e e 

~ 
~ 

§:iI 
Cl' 
iii~ :go 
~" 0 
~S 
Q.", 



GO 
ff') ... 
~ .. 

01 • d Ii! - ::I 
0 -.. ... 1:1 a 

" t3 
'" § j;I 

~ 
... Q .. 
01 • i ... 
G> 
.= .... 
til = "CJ fIl G> 

== 
I: -i! ~ t3 ~ 
~ 

!Ii 

" ~ 
'" " 
• i 
• I 

~I 
• i "'I 

+1 

" .. 
I 

~I 

~I 
• I 
'::1 

fl 
I 

~ I 
:1 
~I 
j 
Ll 

,-----, , 

:-----

I 

.. ... .... 

'" .. 

.. ... .. ... 
- -I" - - - -"1- - ---r-- ----,--; --- r------,---- -T - -- - -,-- --- "1--

.. .. - .. , , 

, , 
--~----~-----~----~----, , 

I ... I .., I 

" 
I 

, 
, , 

.. 
~----;-----+-----:-----~-- -- ---- r- : 

, , I ' , 

, 

I-

I-

.. 
~----;-----;-----:------~-- -- ---- ~ : 

I 

• 
I .. I .. I ... .. .. 

s 1 ,un p.l"SPU1l1S U ! U 0 I 11l.l1U";'U 0;) 

H-AreaHWMF F-231 

-

-

WSRC-TR-99-o0013 
Unclassified 

Third and Fourth Quarter 1998 



G;I -.A 
1# - .. .. G;I 

'" 0 ~ 
C 
<:.I - G;I 0 .. .. -1:1 -t3 1# 

~ -c 

e -.. 
<:.I - = .. 

'" N oj .. 
..1:1 
{tl = '1:::1 • .. ~ 
Ii: -; 
~I 

::3 
[f 

,. .. 
• 
" " • ! 

:i 
ri 

1 
• 

I 
" 
• .. .. ! 
• I • .. 
~ i 
-:! · , i .. 
t 

;-----, , 

.. 
'" ... '" 

.. 

S l J un 

H-AreaHWMF 

.. 
'" '" ... 

-----r----~-----T----~-----T-----~----,--: ' 

--~-·--i-----~----~----, , , 

" 

, , 
---~--·--t-----~----~--

.. .. .. • .. .. .. .. 

.. 

.. .. .. 

.. .. .. 

.. .. .. 

U ! UO!l1l.JlUit3U0;J 

F-232 

-fIl 
DC 
Il<l 
~ 
DC 
-< 
;;;l 
0 ... 
~ ... 
~ 

WSRC-TR-99-D0013 
Unclassified 

Third and Fourfh Quaner 199B 



:,: 
loo 
OJ ., 
:x: 
~ .., 

7' 
~ 

~ a 
~ .,. 
~ c; 

~ 

~ 
ii ... .. 
~ 

e 

.. .. 
.~ 

CI 
I:) 

'0 
... .. 
'0 
CI .. ... 
fIl 

1:1 ... 
CI 
CI ... ... .. 
... .. 
1:1 .. 
U 
CI 
CI 

r..> 

e 
CoJdJI ned Sheeart· CUSUM Cont rol Olart 

WlI.L IISB115C - Nitrate-nitrite as nitrogen 
_____ 11 •• dar.I ••• v.tu. ~r •• II'~. cuauy --t--x.,.t ••• CURUM 

. ................ - ................... - .................. , 
, -, ~ ____ • __ • ____ "~ " N _. ~ _ y •• _ •••• _ " __ • _ •••• __ •• _ ". _. _ •• _ ~ • w ~ •• _ • _ • _ • _ ~ _; __________ • ____ • _______ ~ __ ~ • " ._ 

: 
s I ' 

, 
N ______ • __ ..... _ •• __ • ____ , ___ •••• _ NW __ •• " •• , 

, 
• _. __ ~ ____ , ____ •• _____ • ____ '" •• ___ .. _ n ,." • 4 . ----, 

'- _ N _,~ _HI, _ •• _ •• _. _._._" ____ + ______ • _. _. _~.J 

: ' , , 

• -I l---
0_ ••••••••• _ : 

, ' 

'j 

___ :_ r--··'" 

.~~.. ---~ · ..~ . . " " • _ .' nn: .... :iHH" 

lo 

• l~ , , 

. .. .,1.' ..': 

, · ,-+--.- .. --.--.- --------·,·-···---i-----· --··---_·_--------···----i----·-----------------------.-.--~ 

· .- , 

··11~---------------+----------------~-----------------

··~I---,---,---,--_,--_,--_,--_,r_-,r-_,--_,r_-,r_~ 

e 

• 
S(!L 

,SCL 
• b 

"" I'" .". .," 
TI ME ( OUARTERS) 

~ 
~ 

~il 
<I • 
ii;'CQ 

~~ 
::hQ 
ClI .. 
"'<4 



.. 
'" " ... 

.. 
'" .. " .. 

Q 
I ~ I 

,----- --r""-- -----r- ----,- w - --7 -- ---'-----T ---- ~,----- ~--

<P -.c 
CII ... '" .. <P '" IS ~ 
C 
<.I - <P ~ .. '" ... 

1:1 -a CII 

~ 
.... 
c 

~ 
.... 

.. 
<.I ... = .. 

'" is i 
4> 

-= {Il tJ 
'0 II) 
4> .-4 
I: .-4 
-IIQ 

~! 

i 

: ! 

• • 

~ 

• · • • • • · • 

f 
'" WI 

s 1 ,un 

H-AreaHWMF 

, , 

, , 

.. .. .. 

.. .. __ L _________ l ____ ~ ____ _ 
I ' , , ----~-----~-----~---.~-- .. 

.. • 

u , 

.. .. .. .. 
.. .. .. 

UO! lV.I ~ua:Juo;) 

F-234 

-{Il 
CIC 
Iiil 
~ 
CIC 
<Ill 
j;:> 
0 -
IlO1 
::s ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. .. o 
c .. 

.. 
== 

'" Gil 

cP .... -10 .... .. 
1:1 
• cP ... 

.. Gil 
.. 10 .. .. 
i~ ... 
.c:l 
tIJ 

." ... = = 11) ... -,.. 
11 = ai 

~ 

:II 

" • 
" " · • 

· • · z 

+ 
z 
" .. 
" " · • 

o .. 
l 
· • 
· ,. 
• • 
• 
· • • • 
* ~ 

lJ 

.. 
" '" .. 

.. 
" .. '" 

,----- --r----'----------,----- ---_~·-_--~-----~-w--,--

, " , 
:~---- --~----1-----~----~-----, 

• , 1 
____ .• _ .,. _ .'0 _ •. ' _ J. __ , ' , 

.. ~ • " 0 H ~ • 

s ~ I un p.l8p U8 lS u ! 

H-AreaHWMF F-235 

.. 

B .. .. 

... .. .. 

.. .. .. 

-. 
tIJ 
lIiI 
Ili:I 

'"' lIiI 
< 
;;;l 
C; 
...., 

~ ... 
po. 

WSRC-TR-99-000t3 
Unclassified 

Third and Fourth Quarter t 998 



ao 
~ ... N .. 

'" I 

d e - :I 
~ -.. .... = 1:1 

" d ... 
~ Q 

e ... 
Q .. 

'" U) 

i 
<I> 'f'"I 

.= .-! 
l:I:I = 'a I;I.l 

<I> = 1:1 _. 
i ~ d ~ 
~ 

s 
" • 
" " · • 
· • • • ,. 

t 
I 

" • 
" " • i • ! 

:1 
ill 
· • 
• I 
~. I .. 

! • · .. 
.. 
• • · i .. 
fl 

: ,-----
I 
I 

:-----

I 

.. 
u .... 

'" .. 

H-AreaHWMF 

- -r-' • - - "\_ --- .,- - 0- -," - - -';" -~ __ , _____ ~ _____ , _____ ~ __ 

/ , , 
--; ----1---- -~- ----:~ ;- - ~-- --;--- --~ --- --;-- -- -'~--

I I 

, 

l\ 
, , , , 

- _: - - __ ~ _____ :_ - __ ;_ - 0' 

I 

, 

I .. , .. I .. , I 
• 

I ... I .. I ... 

'" .. 

fl· 
.. .. -- ---- - .. 

.. .. -- ---- - .. 

.. .. 
.. .. .. 

11 I 11 0 J • If .J .11 iJ ;J U 0;) 

F-236 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



1= 
l>o 
iil .. 
:t 

~ .... 

7' 
~ .... 

OJ a 
[ 
~ c: 
S 
~ 
ii ... 

m 

e 

'" .. 
.~ 

c:I 
I::l 

'a 
... .. 
'a 
t:l .. .. 
I'll 

t:l . ~ 
t:l 
c 
.~ ... .. .. .. 
t:l 
III 

<I 
t:l 
c 

CJ 

e 
Contll ned Sheooart· CUSllM Cont rill Chart 

W£LL HSB115D - ZJ DC, tot al recoverabl e 

L::_. _w._~~._~.~_.~,~_~~_-i_"~_"'~_·_~-_~~_~_~-~.~~~~~~~~i:----~~p-~-~ ~ ~--_I_;_-;~~~_~~~.~_-_~. - ,, __ ~.!_" ___ ~~~~~.,~~ __ ~_._~,~~_V_H ___ . __ . J 
',_ ~ ___ •• w _'" _______ •• __ ". H __ • _'. __ .~ __ , ____ N. __ ~ ~ ________ ~ _____ " _ w __ W ____ ,N ___ WW W _________ ._~ __ H_W __ w. __ w W~ H, 

· . . , , · . 
.-r--------------------~------------------~------------------~ 

, , , , _, ____ , ____ w ___ ."'_ W_ M ____ • ____ ~ ____ , _____ w_ .' __ • ____ _ 4_ ~ ____ .w_. _______ ~ ___ • ___ .w_w __ , -------_ .. , 

L .. _,. , , , 
: 24 ... w _____ ,_. "~[' 

. ---_ .. _ ... _-----

, 

, ' _.0 ___ 'w __ •• 

, , , ' 
____ • ___ •• _, __ H" ____ ; __________________ ••••• ____ ••• __ •• _~ 

, . : . 
1 • ~.- ----_ .. _-_._-_ .. _------ --: , , 

.. 1 _.'_00_' 10 ____ . - •. -} •. , ,.,.',--"--------.-- --- I ~~" • __ • __ • ___ •• _. _____ _ '1 ,~ ~uu 
-1 ~. mm....L... .... hm. -.i.mh .. m .. m ....... 
• 3_ ___ . ____ • v_.· '~,_~-.--

• 4 • -~-;+-+---

. ....... ?~ _ ......... . 

- .------------_.-., ... _- .--.:-.~---+.~-

- -: . . 

e 

b 

SCL 

· • $ SCL 
b 

··'I---'---'---'---;---,---,---,---;---,---,---,--~ 

It" un I'" U" 

TIME (OUARTERS) 

~ 
::q 
c;l 

§=;! ". iii'" .. 'I' 
..", 
;;;'" 
i'S 
Q,'" 



Qj --= 1:'1 ... ... .. Qj .. ~ a e 
(,I - Qj 

0 ... .. --1:1 

a 1:'1 .... 
a e .... 
~ Ef 

:::I ... .. .. ... .. 
d! oj 

III 
.J:I 
~ 

"C:I 
t;.l 

III 10 
1:1 '1""4 
_'1""4 

11= 
a! 

~ 

[l 
i: I I" 
I" 
i • I 
! -, 1-

/: 
,," 

It 
ill .. 
• 
" " • 

I-
I 
I · • • 

tll ~ 
• • 
• .. 
• 

if 
-'-- .. 

.. 
'" .. 

" ... .. "" 
--~----~-----r-'--~----'T-----~----t-----r----T--

, , 
1--;- •.. _.--;- .M - -~ _. ---,---- --- .: •• - -. f ---- -:-- - - - T--

, " 

, , , , 
--;----"'!- --- -r -0, --t- ---- ---- -:----- t---- -!--- --~--

.. .. 

, , , 
" 

• .. .. .. 

.. 

.. 
'" .. 

~ .. .. 
~ 

.. 
'" .. 
~ 

.-
I7l 

== IOiI 
eo-
== < 
>:l 
0 
'-

~ ... 
eo-

WSRC-TR-99-o0013 
Unclassified 

s ~ ! un p"8pU8~S u ! U 0 J ~ 8.J l u a;) U 0;:) 

H·AreaHWMF F-238 Third and Fourth Quarter 1998 



~ 
l> 

m 
:z: 
~ 
." 

" ~ 

:;1 
a: 
~ 
a' 
~ 
o 
Iii 
i ., 
~ 

~ 

e 

'" ... ... 
= j;l 

-a .. 
" -a 
1:1 

" ... 
fIl 

= -
1:1 
o -... 
" .. ... 
1:1 
41 

... 
= o 
~ 

, 

e 
Oudll ned She'ftilart - CU'HlM Cont roJ Ctart 

W£LL ItiB116C - Cobal t, tot al recoverabl e 

--.-'t ..... r ••••• V·al". ~r •• I.I". CU'VM --+--1"la.'.1 CVI\IVM 

, I / Z ;r 7, 

4 

3 

1 

, , , , , , 
.,. ---(-- ___ ~ _ • '. _ ~ _. ____ , " ,. _________ '. _ H ~ .,. _ • __ • " ___ , • __ • _ ,. ___ • ____ '. _____ • _ ., , , , , 

__ .1. _. H ____ • 

, 
, 

, , , , , , , , 
• • __ • __ - - - - .:~_. __ - - - _~ ~,. ~_ - _. _~ ____ - - - - _._ - _ •• 1 

, , , 
-. __ ~ __ • _. ___ ~ __ ,. ___ ~ ___ • ~ ___ ~ ~ _____ • __ •• W~ __ • _. __ " w __ ._. __ • ~_ WN __ • ____ " ____ • ____ .... 

, 

---------' , ----~--- : . ~ . ' , , -----------~----- : : 
' , • 

- I 

-1 

- 3 

- .. 

, , 

.-,-----------------_._--_. ------~--.-.-----------------------.--------.----" .. ---------------------~ , , , , 
, , ---- ... _-- ----1---------- ·_--···---------"1 .~- .: ------------ '.:. : 

, ., , , 

-';I----------------~------------------~--------------~ 

-',I----,---~--_r--_r--~--~r---r_--;---_r--_r--~--_, 

e 

b 

SCL 

-SCL 

- k 

It" It'7 1". I" t 
TIME (QUARTERS) 

ill 
~ 

!i;J ". iii'" 
!:!~ 
~.Q 

~~ a..., 



WSRC-TR-99-00013 
Unclassified 

.. e .. '" '" .. ... .. ... .. .. 
--r'---- .. --,.'"'' .. ... " -- '--'-,- .... -- '" .' .. - ., - .. -- ~ --

r 
.. 

lI! 

r \ " .. 
" " 

lIS • 
I • 

-= -... Co · .. • 
" · - z 
0 t 

-
lIS - • 

0 
, .. .. fIl ; -_ ..... _ .. ~ 0'"'' _ .. . .. ~-- .. -.. fIl <I.l 

c: 0 III 
d ,. 

Il1:l .. " S t:I 
.. r-.. .. III 

~ · <OIl • :J 
• QI ... 

I;.) .. • -" .. 
oj IC 

f ... ~ .. 
-= ... 0-
til jiQ ..... '_ .. _ .. - -- ..... 

.. ... .. -- . - - - , . r-oo · , , 
rI:l , .. • 

= = • - .. 
t ~ 

:': 

d 
..:I · ..:I · • 
~ · • • • • .. 

T .. 
"' .. .. .. .. " " • " " .. ~ .. 

s t I un pJ1IpU1IlS U UO JlllJ lU33UO;) 

• 
H-AreaHWMF F-240 Third and Fourth Quarter 1998 



.... .. 
'" o -o .. .. 
1:1 

d 
~ 
~ 

-11 
d 

-
.... 

• 
~ · • .. 
• ,. 

+ 

• • 

· • 

.. 
.. u 
u ..... .. .. 

r .. 
.... 

,-- --- --r - - - ~ - ----r-----,-- - --r ----"")- ----T w --- .,. ---- "1--

:-----, 

, 
:-----

I .. .. 

, , ' 

--~----~-----~----i-----, " 

, , 
__ ~. __ .J _____ ~ ____ ~ ____ _ 

I ... I .. I .. I • I 

, , , --.,. -----,----- -;--
, 

---+-----:-----~--

I .. I .. I ... 

• 
-- ---- - : 

-

.. .. 
-------~ 

-

.. .. 

S l Jun u , uo !l1f.JlU,,;JU0:J 

H-AreaHWMF F-241 

-
... 
'"' 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unclassified 

.. e .. u 
tl .. .. 

'" .. .. 
'" ,'" - .,. - -;' -- _., 1- -- •.• ;' -" --~-----7----~----- .. ---,-- .-

l 
'" 

lI! 

'f r 
.. 
• .. 

QI " -.c " CIS ... .. • .. QI · '" l>- • 
" 0 C 

+ 
Col - QI 

0 .. , , , .. .. ;- ---. ." r,·- .. - ~ - - .... ;,. -... -: .. ,.- ~ .... ----:- -- .,. ~ --t.. .. -. ... - ~ 

'" CIS l1li d .... lI! 
I\iI C .. 

! 
.. P< .... " .. l1li 

~ 
~ < 1>-0 

~ "" • = QI ... 
Col · .. • -.. .. .. 

i ~ t ~ .. 
.= .. 
til '" ... 

~ -- __ L •• _ . - . ". -- . 

'1:1 ~ · , , P< , , .. ~ • 
'" - • - .... .. 
i! ; .- -l-

d · • 
• 

~ 
· • • • 

!;; I 

'f I L!J ~ 

'" '" 
~ ~ .. ~ ~ • ~ ft .. ~ • , 

s ~ I un P.l1lPU1I1S U , UO J III J tU 33U 0;) 

H-AreaHWMF F-242 Third and Fourth Quarter 1998 



~ 
)jo, 
ill .. 
:x: 
~ 
"1j 

7' 

~ 

;;! 
a 
~ 
a' 
t; 

~ 

J ... 
~ 

e 

'" ... 
CI 

;;:l 

.., .. 
01 
." 

= 01 ... 
fI.l 

= .... 

= 
CI -.. 
01 .. ... 
= .. 
... 
CI 
CI 

~ 

e 
Cordll ned Shewhart - CUSllM Cont rot Chart 

Wl'J.L HSB116C - iii t rat e- ni t ri teas ni t rogen 
_._a-I •• d.rdl ••• V.l,a ---6-- ••• 111,.. CUI VII --+- H •••• IT. (lUI OM 

..,-_ ... _-......... . '..,.-d___ _ ___ _ . _____________ ~" __ ~.,_ ________ _ :..H~ __ ~~ __ 
, 

_____ •. v. ____ , __ 
, 

e 

h 

, SCL 4 __ . 

,-
I-

, , - -- . -- - --- - . ~ --. ---- .. ~ '," -- -- - -. --. _. -_. ~ - - - --- . -- . -.. -~ --, . 

.~~ ____ L __ ••••••• ~_"_ , 

, , 
• w __ ~,_ 

. v_. _" __ .~._ .. ____ .• ~ .. ~ ._ ••. ____ .., 
, 

---.----~.~- -----1 

'-1 ......... _-----_._---_ ...... _.- .. ;- ....... ---.... -..... -- ... -.----;- ... -... ----- .... -----.- ...... . 

i . : . ~. - :. 1-

. '-
~ 2_ .. 

& 3_.~ _____ ~_ 

-4-

•. :::r::' :::;:: ':' . , . 
. , , , , 

, , 

___________ • _ " • H " •• ~ • ___ ; __ " • " • ~ • __ • 

, 

, 

-J-' , , 
_ __ " __ ~ ___ ~. w~ •• ~ __ H __ :~_" _H ~_._. W~. ____ ~ - _. " . - i 

oS I BeL 
h 

··~I--~--~r---r-r-r---r---r---r---r---r---r---r-~ 

I'" .," .". .t" 
TI ME ( OUARTERS) 

iii 
~ 

s:!l ". iii'" 
m~ 
-. C) 

~S 
Q.'" 



it 
:t
O! .. 
:t 

~ 
"It 

"1' 
t 

~ a 
a 
~ 
" S 
Q 
~ 
i ., .. 
~ 

• 

'" .. -1:1 
P 

.., .. ,. .., 
CI ,. .. 
rIl 

1:1 -
1:1 
o -.. 
01 .. .. 
1:1 

'" ... 
1:1 
o 
U 

, 

Coobl ned She~art· al.'iiUM Cont rol Otart 

~LL BSBl16C - Nonvolatile beta 
I ~=~~ ......~~~~-~~~~~ ...... ~~:~~~~ 
~ •••••• r.I •• d Va' ~P.Jltl •• CU.UM --t--N ••• tlye C~.Uy 

- -- --- -r- _. - _ ••. -_ •. - - -- -------. - _N. _ .•• ,-- •. - _ •• ' •• " " •••• - - •. - - --" -_ •. -- .-. -"i 

J I 

4_ .. ~ __ ... _._..... . ...... ----.-r-............ . ... 'V •• , •••• ---.-- ..... 

l 
, 

.----.------------.-- ... --.-------~---.--.--.--'.--.----------.- .... -~--.-----------------------.-----~ 

2 

--.. -. --.. -- _. --- _ ... ----; _. y--- --- _. - - -. _H. - _,. --- _" - _. _', , - _ .. - -- .-.---_. --_. _. - -:--

• ~ , ,--, :..- ;;... '.' I,;;"~ , ___ -' -----t.~/ 

- I --------_._-------: 

.z 

. l -", 

·4 

.. 5 "Ie). \ l 

b 

SCL 

• BeL 
• b 

, ) 

"1 I .,,, 

"" '''1 I" I 

TI ME (QUARTERS) 

e e 

~ 
~ 

§':iI 
n • 
iiiCQ 
ll:~ 
~. C> 

~9 
Q,Co> 



~---- --r---- -----r----~-----;----~-----r-----~----,--

.. .. - .. 
"I 

" • 
" " 

\0 • ", 1 1 
N · .. 
N · .. • .. • • " a e t - = .. 

0 
--~----~-----~----~----~ 

1. ____ ; ;---, ---- -;-- ---c-- ~ .. - , ___ w_ -- ___ . - ~ , , , , , : .. '1:1 1:1 

d at " DC " 
~ 

• b 

" 
~ • • , J I-
... t.) · .. • .. \0 • 
i f! 

I-... .. ... .c:: , e-
ll) = , 

~ ,----- --~----~-----~----~----- ,- ---+-----~----~-- -- w ___ - .. , 
"0 fIl .. = • 
1:1 · - .. 
i ..;! .. 
a • 

..;! • 

~ 
.. 

] • • .. 
• • · .. 
f .. 

~ 

I I I I I I I I I 
.. .. .. .. '" .. • .. .. ... .. .. 

s 1 ! UJl P.l8PU8lS u , U 0 ! 111.1 1 U OJ;) U 0;) 

H-AreaHWMF F-245 

-I'I.l 
• I'Iil ... • < 
~ 
0 -
~ ... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



Q\ 
Q\ ... • .. a 01 

c; = --0 -.. ~ ... = 1:1 

d .CI 

S 
Col 

~ 

~ 
Eo< 

... .. 
01 U 
i 100 
II> -..r::: 

(t:I -"CI = II> IZl = = -i! 
...:l d ...:l 

~ 

n 
I JI I 

I ~ I 
: I 
• I ~I 

~ i 

+1 

~! .. 
:1 
• I 

I 

• 

:1 
• • .. 
• • · .. 
f 

S l 

H·AreaHWMF 

,-----

.. 
'" .. .. 

.. 

un 

.. 
'" .. ... .. 

--r----~-----r----~-----T----~-----~-----~----,--, , , , , , , 

.. .. • 

u 

, , , , .---,- ----, -----,-----~ --

, " 
----:- ---of - - -- -:---- -.~--

" .. .. .. 

• .. .. 

.. .. .. 

.. .. .. 

UO!l8.Jlua3UOa 

F·246 

-rI.l 
l1li 
IiI:l 
foo 
l1li 
..e 
I:l 
0 -
~ ... 
foo 

WSRC·TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



e ... 
1:1 .. 

at 

6 ... ... - ... 
~ .. ... - po. I: 

IS 
~ 
~ u 
• 10 ... .. ... 

I!It 

i fOOl .. = -= I'I.l en 
." 

== .. = - ..:I 
t ..:I 
IS ~ 

~ 
I i I 
r • 
! ~ -i .. 
i • 
:-· it 
:I 

" " " " 

• .. 
t 
· • 
• ,. 
• · • ,,. 

, 

.. 
" ... .. 

~----. -- -" ----

I I I 
W .. .. .. I 

" 

" : 

.. 
" ., .c 

-
"--,. --- .'~ .'----.-: ;.~ •.......... ~: 

v .. 
~ '" I- M 

YJ' ' . , , 
, . 

w 

'" 
I I I I I 

M 

• .. .. w 

s ) ,un p.lBPDB~S U J DO, J B.J J D a;) U 0;) 

H·AreaHWMF F-247 

-
~ ... 
£-0 

WSRC· TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



I = I 
I ~ I 

: I 

II 
~ I 
• 
" .. 
· • 
· • 

~I T1 

· • 
• .. 

,-----

,-----, 

:-----

.. ... 
... '" 

.. ... .. ... .. .. 
--r-·--'-----r----~-----r'·---~-----~-----~----,--

fl" 
, 

, , 

h , 
, , , , , , , 

--r----'-----r----~----- -----,-- -------,-----j--
, F I , , 

, , , , , 
--~ ----~- ----;-- --..;-- ---'lH 

, , 
~- ___ -~-----~_---,J--

'N:-;," , . 
. , 
, , 

.. ~j 
: : 

, , 

r 

• .. -- ---- - .. 

~ .. -- ---- - .. 

.. .. .. .. I .. , ... I .. I 

• - , .. , .. I ... .. .. 

S J !Un P.l8PU8JS U uo J JV.lJua3U0:J 

H-AreaHWMF F-248 

-

... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
l> 

ii 
:t 

~ 
"1j 

l' 
~ 

OJ :;. 
Q. 

~ 
~ 
c: 
S 
~ 
i ., ... 
~ 

e 

'" ... -r:I 
::;l 

." .. 
01 
-a 
r:I 
01 ... 

I'll 

r:I .. 
r:I 
<:I .. ... 
01 .. .. 
III .. 
OJ 
r:I 
<:I 
t.I 

e 
OInbl ned Sbel1tJart· Ct5UM OInt rol 

WELL HSBl16D - Gross 
(lJ.art 

a I ph a 

'- ~ __ ~_ t __ ~ _~~~ ~ ~ i :~ ~ ___ ~~_: ___ ~~_ ~> ~~~~-;-~ _~_~,, __ ~~~_~~ __ ,_ .. _. ____ =!=_.~.:.~:~_~_.~_~_~~~~~_. ___ J 
41..,_ H ___ ~. ~ __ ~ _________ • _____ '. ___ ~_ %_, ____ •• ~ _. __ ._ ~ ______ ~ ________ • _ ~ __ , __ ••.•• ~ ____ 0 0 __________ • _ 0 _______ ', 

, , , , , , 
5 ' 

4 ____ .~ _ • __ . _____ ~ _____ . - ____ 0 __ , , , 
---r--------------------------------,----------------- ---------.----.-~ 

_ ____ ... ____ .1. ._.,.N_ •. ___ : ________ ...• _________ --""0 •• _____ •• _. 

, , 3_ 
, , , , , , 

- ._;--- -- _ow - -- - - - .---- _.--_. - -- --" ----r--, , , , 
.- , , , 

______ w_w __ • _______ " ______ ~ 

, 
, .,.: 

, , 
, __ M" ~ __ AA _ + + , _ • ____ • ~ • ____ " ___ " w _ " _" ___ •• _ ~ • _ " • __ • __ w •• ; __ • w ,_ ~ • " __ • __ • __ w w " ~ •• 1-

'4
um

·t .. ;;:tuuZ"o P=-·~·o.om~mu::; 
, , ' , , ' , , 

_.: ___________ w ··._. __ ~_w .. " ---.1-.------ .. __ .·'-W __ W._~__ .j 

-1-

• 2_." .... _ .. _ •. __ .. _w.w .. __ "_, .•. ~_ , 

-3_ 

·4_ __ .t-. ____ • _ • _______ w • --_-0 __ '0_" ____ ,~_ " •. _.', • _____ 0_,0" _ '. __ ~ _____ 0. 

: : 

·$~I~----------------~----------------~--------------~ 

··~I--------~----~----~----T-----~----~-----r-----r-----r-----T----~-----4 

e 

b 

SCL 

·SCL 
• h 

"" "" I'" "" 
TI ME (OUARTERS) 

~ 
:tJ 
9 

§=~ 

i; 
ro'" 1Si8 
a.~ 



~ 
l:o 
iii 
III 
:t 

~ .., 

')1 
II> 
:!l 

OJ a 
[ 
a' 
c: 
S 
o 
~ 
~ ... -~ 
• 

.. ... -1:1 
j;) 

'1:1 
... 
" "" 1:1 

" ... 
<II 

1:1 -
1:1 
o 

... 
" ... ... 
1:1 
<II 

" 1:1 
o 

I;,) 

• 

Conbl ned Shewhart - CUlH,1M Cont rol 

Vt?LL IBBU6D - 111 trate-ni tri te as 
Chart 

ni troge.n 
•••• 11.,11.,_1:1 V.I •• ~'o.ttl'. CU.VN -+-~ .•. tt ... eVllIM 

• I 
4J u ........... u.' __ ... __ . __ ...... ~ ......... ________ ....... n __ .. _ .. : .. P.'" m .. __ . ___ .... __ .P ••• m; : C L 

----~--.-.----------.---.-~---- --------------.----~ , 
, 

.-----~-----------------------~--. , 
: • - _____ . __ . _0 _. ~~ _ "'" .. _~_.~_" , 

, 
_____ .. ____ ... ~~. ___ l. . - --- . -- _. ,_., .. -- . - . -~:-- _. --

,_. _. ---- _. --- -.,", : ~\. ,.:1 .;.. ,"3 '":'. - _., 

· I 

• • 
· , 
• • 
.• I ) ( 

- " -" ~ - . _. _. 

___ .. __________ .. __ .. ," ____ . _r. __ N. ~. ___ +,. __ • ___ •• 

, , 
, 
., 

~.: .... -~-----~-----j? .$ r----··-(:i-"----B-·~----·i 

·seL 
• b 

) 

"1 I "" "91 II " I" I 

TI ME ( QUARTERS) 

e e 

~ 
;j) 

~ 
§=:!I " . iD'" ",'I' ",e::. 
~. e::. 
~~ 
Q,c.:. 



... .. 
01 

C 
e .. ... 
= d 
~ 
~ 
• .. .. 

01 

f .. 
-= III 

.. 
" .. 
" " «I • .. 

41 
.,Q 

-... .. 
«I 

• • · z 

t 
.. .. .. .. 
" · • 

• .. 
t 
· • 
• > .. 
.. 
· .. 
• .. 
lJ 

.. 
" .a .. 

--r--- ',- --,------,----.. 

:- ---- .- ~ --

I I .. ~ .. 

, 

, , 
j------:._."""" ~---.-,;--.---- ..• -

. - ~ -- --,.;- - -- -;- ... -
, , 

I I I 
~ " 

, J 

'--:- ., . 

I I 
• 

.. 
Q .. ... 

- -- -;--

'" .. 
"-.-.- r- .. 

-....... - : 

.. 
r, .... , .. ;V- : 

: 
I I 
~ • .. 

.. .. .. 

S I I un P.l8PU81S U , UO J 111.1 lU3;'UO:> 

H-AreaHWMF F-251 

-
... 
"'" 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... 
~ • d 

a 
= --

~.--~-

.. ... 
.a .. 

.. 

s 1 ! un 

H·AreaHWMF 

.. ... .. ... 
-----r----~-----T----~-----r-----~----,--

--,---- -----r----, , , 

, , 

f r 

, 1 

, 1 

--~-.--~-----~----~----~ }---~--

.. .. • " .. .. 

.. 

• 
~ .. 

.. .. .. 

.. 

u , U 0,18.1 l U 9;) U 0;) 

F·252 

-fIl 
III 
~ 
r-< 
III 
<: 
i:l 
0 -
~ ... 
r-< 

W5RC· TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



,---~- --r" --- -----:-------,-----~.-----,-----,,-----,-----'1--

.. .. 
r- .. 

... .. .. 
d 
-o .. ... 
1:1 

d 
! 
~ 

-IllS .... 
e .... 

,-----, 

I 

'" 

H-AreaHWMF 

, , , 

--~----~-----~----~----« ~- --i-p-- -i ---- -~- ---- i--
, 

Y 
, 

-

.. .. 
-- "-- - - .. 

-

.. 
--~----~-----~----~---- t---------;-----:-----~-- -- ---- - : 

I 
~ 

I ... I .. I 

• 

U ! 

I 
~ 

I .. I ... I .. 

-

-

.. '" 

'" .. .. 

UO !lll.JlU";)UO;) 

F-253 

-

--
... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. III _ 

d 

• 
t:u 
III 

j 
III -tl! 

]1 .. 
~I 

W 

.. 
'" ... .. 

~---- --r---- -----r----, 

--~----~-----:----

, , 
, ' :----- --~----~-----~----

.. ... .. 

Sl!Un 

H·AreaHWMF 

-- - --1" - ----,-----':"------

.. .. 

.. 
'" .. '" .. 

.. ~ .. ... 
'" foo 

.. .. 
'" 

WSRC· TR-99-00013 
Unclassified 

U , uo J l8.J lU3:JU0:J 

F-254 Third and Fourth Quarter 1998 



.. 
u ..... 

.. ... .. ... 
-----r----~-----T----~-----T-----~----,--

... .. 
III 

o 
-0, .. 
ii 
t3 

~ 

-
... 

lIi 
:>i 

:1 
• I 
: i 
~I 
• I 

+1 

!I 
" :1 · , 

i 
• I ':! 

t 
• • 
• .. 
, 
· • 
; 
• • .. 
• • 
~ .. 
f 

,----,. , , 

.. .. 

S I ! un 

H-AreaHWMF 

--t----~-----~----~----~ 

, , 
__ ~_. __ ) _____ L ____ ~_. __ _ 

, , , , 

.. • 

p.lllpUll~S u ! 

.. .. .. .. 

.. 
• • 
~ 

.. 
• • 

.. 
• • 

DO! 11l.llUa3u0;J 

F-255 

-

--

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ -.0 
CIS ... '" .. ~ 

ell ;.. 
d C> 

~ - ~ 

0 '" .. ... -1:1 CIS 
d -
~ 

C> -
~ 

.. 
;... 

'" ... = .. ~ 
ell '" j~ 
'" -= {Il 

'1::1 I;) 

'" 1;'0 

= .-! - .-! t= drs 
i 

~I 
'" 
+1 

l' 
"! 

. , 
I 

W 

,.----

, 
;-----, , 

I 

.. 
'" ... .. 

.. m 

... 
~ .. ... .. 

a 
--r··--'-----r----~-----~----~-----T-----~----,--

fl" !: ' 

" 

--: ----~---- -f-- ---i- --~ 
, ' 

, , 

, " 

--~----~-----~----~----

I I I I ... .., .. • 

, • 
t---+----t-----;-----1-- -- ---- r- : 

, 

.. 
a 

----~-----~-----:------~-- -- ---- r- " 

r-

.. 
a 

I I I I 
a .. .. ... .. .. 

S l Jua p.JltP1l8JS u 1I0!J8.r~ua3UO:J 

H-AreaHWMF F-256 

,.. 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



.. .. 
" a 
-o .. -1:1 

d 
! 
~ 

;:: 
W 
till 
o 
"" .... -;:: 
-"" .... 
-= I 

IP 

,--, , , , 

I~ 
il> 
I
i" '" 
I : 
i • ,-

1+ 
I 
I: 
I::: 
I" 
! 
1 • 

! • 
• 

Il 

:- --~-, , 

:-----

.. 
'" .... 

, 
--~----~-----~----~-----, " , 

, , 
, " 

--~----~-----t----i--'-
, 

.. .. • 

SlIva U ! 

H-AreaHWMF 

.. 
'" '" .. 

, 
.' -~-- ---:~- _. -~--

, , , 

;----t-----~----~--

.. .. .. 

.. 
• • 

~ 

• • 

UO I 18.1 IUiJ:lVO;) 

F-257 

-
... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



J: 
:i
ii! 
III 
J: 

~ 
'1j 

'11 
'" ~ 

~ 
a: 
~ 
~ 
c: 
S 
~ 
~ ., 

i 
e 

.. ... 
.~ 

c:I 
l;l 

"IiI 

... 
<II 
"CI 

&:I 

'" ... 
rIl 

c:I -
t:I 
o 
.... .. 
<II 
... .. 
&:I .. 
~ 

&:I 
o 

C.I 

, 

OIntJi ned Shewhart· CU'ilUM Cont rol OIart 

\\ELL IISBl17C - Nonvol at i I e bet a 

E 
~~- ~~ ---~-~- ~~~~~ 

__e__S1 •••• r.l ••• V.lue ~P •• I'i •• CUBUM --t--x ••••••• CUSVH 
..----.-.--,----.. -.--,.-~.-.-.- ._ .. __ .... _-_._ .. -.---.-------~ ....... ---------------.---.-------.-- .-.. --~--.-.-- .. ---. 
~ ~ ~-. ~- ~~ ~ -- ----. -- ~-. _ .. ~. -_.- --r- ------ -- _. M -- --_. --- ¥. ~ ---' ----:--- - -~ - - -- ------- -- --- --_. -- ~ ••• 

! I :' , 

, , 
4_, _____ ~ __ .ww_ 

, , , 
--------·---r--------------------------------~-------------------------------.-, 

3 

2 

, , , , , ----.-----.---- --····-----------r-------------------·-, , 
-; - . 

, 

, , , , 
--~-----i , 

, 
. - _, 

'1 ~ , (if d '~ "-
• ~j ::::Jp .. • • _. ______ .. ~-- __ n 

.~ : 0 , , .I~_h_ "_""_U_~ __ ~"hu ": "h~~W_" __ ~ __ h~~_~" ____ :~~~~H"~"""~" "_"_~/"_~h_"" 
, ,--

-2 

·3 

• 4 

, , , , , , 
--,.~----.---------- ...... ~.-------.------ .. _----------------- .. --_.-.---

: ' , 
.. , ---;- ~ - - . - _ .. _., -- -----. -- '.-- .... _-":"_. _. -- _ ... -.... -- -------- .... ·'-·'1 

, , 
. ---'- --. ~ ---... ~ - -, , 

, , , , 
-------_._---_ .. __ .. __ . , , -... --.---.------.- .. -- .. -.. ~ , , 

·$;I------------------~-----------------~--------------~ 

··-I~--~--~----~--_r·----r_--~--~----r_---r--_,--·--._--~ 

b 

SCL 

.SCL 
• b 

It" t"" u" u" 
TI ME I OUARTERS) 

e e 

~ 
~ 

§=i! 
n' 
~~ 
~Q 
:::tIQ 
<II .. 
0.'" 



.. 
'" 

.. 
'" '" ... .. '" .. 

0\ 
0\ .. 
III .. 

OIl 

6 =' -- -0 .. u .. 
== 

1:1 

d .cI 

§ ~ u 

~ 
~ 

.. .. 
01 U 
i t--
~ ... .:: 

rn ... 
"0 = ~ fI.) 
r:: 

== -i ..:! d ..:! 

[@ 

.. 
" 

I " • • 
I • 

~ 

~! 

~I 
~I 
• I 
i 

: I 

tl 
i 
! 

• I 
• I 
~ I 
iIJo! 

~! .. 
• .:i 
: I 
~ ! .. 
T 

, 

, 
! 

,-----, 

;-- ---

I 

'" 

S l J Ull 

H·AreaHWMF 

• 
~-i'"~-~-;-----r-----,-----r---·-'-----r-----,-----.,-- -- ---- i" .. 

to, 

, , 1 ' 

--r-· ---i- ----r- ----;-- --.oj ~-- -----+- --. -:-----,~--
j , , , 

! 

, 
, ! 

• 

! 
, ! 

__ ~----J-----~----~----- ~-----+-----~----i--

I .. I 

'" 
I .. I 

• 
I I .. I .. I .. 

.. 
• -- ---- r- .. 

.. 
• -- ---- r- .. 

.. .. 
.. 
• .. 

U ! UO IlV.I lU aau 0:> 

F·259 

-

-

WSRC-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
01 

o 
-o .. 
-; 
t3 
~ 
~ 
• ... .. 
01 

j .. 
-= til 

'0 .. 
I: 

i 
t3 

Ei 
= ---

! 

~! 
• I 
• I , 

• ! 
~i 
• I 
" I ti 

I 

.. ... .... 
.. ... 
'" ... .. 

a 
~---- --r---- -----~- - ---, - w - -- 1'-- ---,- ----r - ____ , ____ "_, __ 

fT" 
:----, , 

,-----, 

I .. .. 

, , 

~~: 
] ~ 

--f ----i--- --f- ---~- ---. fJV'~--:-~--i ---- -:- ---- i--
! , " l I ' , 

, ' " '" 
, , ,j '." , , " ..., , . " .", 
, ' " I l , ! 
t ., "" , " " 

~: 
, 

--~-.--~-----~----~---- V" , 
: --:-----;-----:-----~--

, , , , . , , , , . 

I ... , .. I .. / 
I .. 

!l 

, 

, 

, .. I .. I ... 

.. 
a -- ---- - .. -

h .. -- -- -- - .. 

-

.. .. 
.. .. .. 

S l ! un P.l8pU8~S u , UO! llJ.I ~Uil"UO;) 

H-AreaHWMF F-260 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ -.c 
= ... '" .. ~ ~ 

d ~ c 
t,/ - ~ 0:1 .. '" -II -d = 

~ 
... 
c 

~ 
... 
.. 

• t,/ ... .. = 
~N 
i 
II> 

..c:: 

· • 

-· • 

.t: I , , 

,-----, 

.. .. .. ... 
" .. ., " .. .. .... .. --r----~-----r----~-----T----~-----T·----,-----,--· , 

--f----;-----f-----:---- t- , . , , 
~-----r-----~----1--, , , 

~, ' ," 

.. .. -- ----,.. .. 

{lI tJ 
i 

: I 
:1 

:----- __ ~ ____ ..:. ____ ~ ____ ~ _______ __ : _____ l _____ : _____ ~ __ " . V" . .. .. -- ---- ...... 
';I l:"-
II> ~ 
I: ~ -= 5! · , · , .. 
~ . 
~ 'W~I "I 

fl , 
I ,. .. 

S 1 I un 

H-AreaHWMF 

, , " '" , , " \, , · :, ,:': 
, , " '" , " , , , · . 

I ,. , .. I .. I I .. I I .. I .. I ,. .. .. 

u ! UO! lll.llUil3U0:J 

F-261 

-

-
... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. ... ... ... 
.. ... .. '" .. 

. - -r - • - - -:- ----r- -. --,. ----T------,- ----1' --.- .,-- -- -,--

... 
'" .. 
d -o .. -CI 

d 
S 
~ 
• 

-• .. 
c .. 
S' = 

... -
'" '" i~ .. 
.: 
til 

• 
• .. 

, , 
,~----, 

:-----

I .. 

S l I un 

H·AreaHWMF 

, 
, 

, ' , , 
--r --- -~- ----~- ----:- ---.oj 

I , , , 

: ~---:-----7---- .:----- ~--
" , • , I , , , , , 

; , 
__ ~_. __ J _____ ~ ____ ~ ____ _ 

--~-----~-----~----~--

I I I I .. I .. I .. . .. I .. I .. 

.. .. -- -- -- - .. 

.. -- -- -- - .. 

.. .. 
.. .. .. 

u ! U OIl 11 J l U it ;) U 0;) 

F-262 

-

WSRC· TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



• 

... 
'" ..... 

, , 
~"~~. ~~.---.- .--,--~-,---~;--. 

, , 
__ ~~ __ ~J _____ ~ _________ ~ 

, , , , 
: ' 

.. ft • 

Sllun P.l1!PU1!lS 'II , 

H-AreaHWMF 

.J 

ft 

DO 

F-263 

.. .. 

... 
<> ...... 

.. 

.. 
'" .. 

-.. .. 

.. .. 
'" 

• 
'" .. 

111.11'11"3'11 o=> 

..... 
Ul • ~ 
Eo< • -< 
~ 
QI -
~ ... 
E-< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



(1\ 

.... ... ~ .. J:J. II 

d ~ --0 -.. .... -1:1 (1\ 

t3 -
§ 

CD 
~ 

~ = 
~ • ... .. 

II 

i < <I> 0\ -= 

r:l 
I ~ I 
: I 

~I 
t 

!I 
I 

• i :! 

tl , 

,---- -, , 

:-----, 

.. ... .... 
.. ... ., .. .. .. 

--r----'-----~----~-----r----~-----T-----~----"--

Tr" , ~, , t 
2~',,"": , , , 

, , , 
, , , , , , , 

, , 

.. .. .. , 
---~-----+-----~----~--

h , , .. ttl .... 
I .. __ L ____ ~ _____ L ___ _ 

---~-----t-----~----i--.... -:= !! 
i 
d!o.:l 

.,,;j .. 

• 

;1 .. 
: ! 

f@ · • .. 
• • 
~ 

" 

f 
'" ~ 

S l ,un 

H·AreaHWMF 

, ' , 

• ., .. • 

u ! 

.. 

uo 

F·264 

~ .. 
.. .. .. 

l1JJlU8:JUO;) 

-fIl 
III 
IiIil 
Eo< 
III 
< 
;;l 
0 ... 
~ ... 
Eo< 

WSRC·TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



.. 
.. y 
y ~ ~ .. .. .. .. .. --r-·--'-----r----~-----T---- -----T-----~----,--

II! 

" .. 
" 41 " - • 

.t:l • /J ,') 

• ~ ... '" • .. ~ 

" 41 • 
'" 6 ;. 

t 0 - Col .. 
;> 41 

--~----~-----~----~--- ----:-----,;. ---- -:- ---- ~--
.. .. '" 

----- .. , , , , ... 
1:1 

d - 31 • " 
~ 

.... .. 
" 0 " 

~ 
.... • • .. ... = · .. - • 

" Eo< .. 
oj ~ Ii 

-= , .. 
{IJ ~ ,----- .. , -;----- ~-- .. 
'0 0\ • 
Ii ... • 
1:1 ... • - /:I .. 
i ! ~ 

• d • 
~ -.. 
• - • .. 

!e • • .. 
f .. .. .. .. .. .. .. .. • .. .. ... .. .. 

S'lun U I DO 1l1JJ lua3u0:J 

H-AreaHWMF F-265 

-I'll 
DC 
IiIl ... 
DC 
-< 
l=) 
0 -
~ ... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. 
u 

.. 
'" '" .. 

WSRC·TR·99-00013 
Unclassified 

..... .. .. 

is ... 
::I .. 

Of 

0 ... 
.... - .... 

0 .. s.. - E-o s= 
d 
S 
~ -< 
• 0\ ... .. ... 

Of 

i ... .. = .11:1 fI.l til 

~ == .. = - ~ 
t~ 
d ~ 

• · 
· z 

+ 
,!II 
i:J '. !~ 
t;, 

· • 

· • .. 
t 
· • 

: . 
i> 
,~ 

\ . 
! .. 
I-i" · • • • 

I 
I 

I 

I 

I 

W 
I .. .. 

II • ,un 

H·AreaHWMF 

.. , .. -- -:: --.,. -,---- . -~-- --_.\- .. ----; -.,. --, , 

: _. ---; - - - - ., ~ - - --:- - - - - : -- -

I I ( I I I 

• 
.,. --_ .. - : ..-.. 

til 
III 
IlIiI 

"". III 
< 
~ 
a 

I I . ~ 

K _ 

• _ *" tfIo ... .", , 

P.lllPUlllS U, U 0 

F·266 Third and Fourth Quarter 1998 

• 



:Ii 

" m 

" ~ .. - • A • 
III -.. 
'" • .. .. 

• ~ • 
~ '" d ~ 

+1 ... - ~ 0 , .. '" , -----, ... a -a III :Ii 

'" S 
.... .. 
~ " " ... e • i • I .. 

• ... I ... 
== 

I · ! .. • • N .. i 

i fl 110 ' I -= I CI.l -< ,-----, , 
"CI 0\ • 1 110 • .-I 
1'1 .-I • - = .. 
t ! 

.. 
a · • 

; 

::3 • • .. 
[E • • · .. 

f 
I 

w .. 

II l 1 un 

H-AreaHWMF 

- -r - - - - ---- -r - - -- -,. ----T - --_.., ___ - _.,. - - _w -, __ -- - ~--

:1~J: <" ' , 
j 

' , __ ,H_H_ 
-----~----~----- [l-< -:- - --+-----~----~--, 

/ 
' , , , 

--~----~-

:""'\ 
~ __ ow:. ---wi -____ : ____ -~--

' , , , 
, , , , 
' , , , , 

<,N, 
, 

I , , , , , , , 
~ .. .. .. ~ .. .. ... 

-- ----

-- _w __ 

.. .. 

.. 
~ 

:- .. 

~ 

.. 
~ - ~ 

.. 
~ - .. 

-

.. 
~ .. 

U ! UO!lll.llUil3U0:J 

F-267 

-CI.l 
l1li 
IIiI 
po 
l1li 
-< 
l:l 
0 -
~ ... 
po 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:t 
:t. 
iil .. 
:t 

~ 
." 

'7' 
& 

:;! 
::;. 
Q. 

~ 
~ 
'" S 
o 
Iii 
~ ., 

i 

• 

.. .. 
.~ 

1:1 
;;> 

'1:1 
... 
<0 

'1:1 
1:1 
<0 ... 

rIl 

1:1 

1:1 
o .. .. .. .. 
1:1 
QI 

U 

1:1 
o 
I;) 

Conbt ned Sihewbart· CUSlJM Cont rot Otart 

VEIL HSB120A - Bari u", tot al recoverabl e 

L~~~_~~~_~_~,~_~_~_~ __ ~~~ ___ ._~?" ,~~~~~~_~~_~U8 v.~___ -+-~ .. .. ~~~_~ __ ~UII ,~___ I 
6 __ .... ______________ ._ --"r - ~- - - -----. ------- -- .' .. - -. - - - --- _,M w ___ ~ _______ • ~~, __ •••• __________ w __ , 

, , 

5 I 

4 , , , 
--·_--------------·_-------··----r·--·-----------------------------r------------------·-------------, , 

3 - ------ .. ------.. ----.-- ------------, 
, , , , ' , , 

". __ --- ___ --' _ .-. ,. -- ______ -~ ___ .» _ -~ _ _ _ •. ----. -- _.-. _ -._ .. _. -- -l- _.- --.-- h_ - -- _ ... ---." - - - -. - - --- ----: • 
t 

, , 
----.----~ 

, 
- -:. - - - -» .' ' •• - - - - - • '. - ~ ~ - - - - - - - • - - - - • - -: 

, 
O ~ • , • • • ' <:::::: ~ !~~ ~ ? ~.u-.- ... ----.-.: 

, , , 
• 1 

• • 
• 3 

·4 

, 
',"--

. - - -" - .... , , 
.. S \ \ I 

\ , j 

.• I ' \ ( 

¥ 

----------!----, , , 

, 
- -j- - - • - - - - - - - - - - - - - - •• - - - - " • - - - - - - • 

, , 
. ~ ---- .. -.~-,----- ... _. - ---~. ---- --,-_. -- ---~"- .. , , . , 

b 

BeL 

·seL 
• b 

If" If,. I" • I", 
TI ME (QUARTERS) 

- e 

~ 
:J:J 
t;l 

s:i! ". iii'" 
!:~ ;;;g 
a~ 



~ 
:b 
ia 
II> 
:z: 
~ 
"1j 

')1 

~ 

~ a 
~ 
Cl' 
<: 

S 
~ 
fi ., 

i 

e 

.. ... -CI 
;;. 

." .. 
" ." 

CI 

" .... 
rI.l 

CI ... 
= 
" -... 
" .. ... 
CI 
01 

tot 

CI 
1:1 

tJ 

e 
Codl ned Shewhart- emll.IM Cont roJ Chart 

~LL HSB120A - Nonvolatile beta 
I • St •• d.r.I ••• Vatu. ~ ••• lll •• CUBUK --t--M •• ati •• CUIUH ~ ____ ._. ____ ,., ______ ._ .... __ ~ _____ . ___ ._. ________ ._._. ________ . _________ ._" ______ .~ __ J 

'. __ ~_ h_~ _____ ~ _______ • N _~ M~' ___ w ~ _, ___ " M_ ~_. ____ • ____ ~ ___ W •• H ~_ ~. ___ M,~~ ~. w _____ • ___ w ___ w ____ ~ ,. __ ~ ~_~._ k, 

, , , , 

5 I : 
, : : 4 -I .. --_. _w _. w ______ .' __ ••• H ___ •• ____ • -i" __ " _ .. _. ____ . _____ ... w. _____ •• ---:- ~ WM ___ .. _ H. _ __ H M._ - ~- .-- ____ -_~ _M-: 

3 _,. _ ". __ .. , , , ' , ' 
2_ _. _ ~_ •• _. ___ ._ •• ___ •• ___ ••• {.M~. ~~. ~. --.--- .. -.---~-~--- ... -- ----------------------~ 

I~ ____ .--------------- ___ _ , "'- ----'" • ~ 

·t_ 

01_ 

·3_ 

, , 

_L_ ---- --- ----- ---- ---- ---- -- -----:------ -- ---- ----Zl----
:;:::::«::tw , , , 

-;-- .... --.-~---- .. , , , 
f· -_ ••• _. " •• 

, , 
, , , , 

• ••• w •• :_. _. __ •• ___ "'_. ____ 'v_. __ ._ •• "'.~ .•. 1 

, , 
, 

'I_' __ '_'~ ,_v.~.,._, 

, 
--.-~-~~; 

, 
------ -r-- -H_ ,- ... _0.' - .--- .. - .,,-_.- ----- ---.;-.~ .. -- _.. -- ---- -- .: , ' , 

, 
·4_ 

.s~I----------------~------------__ ~--------__ ----~ 
··~I----.---r---~--T---,---.----.---r---r--~---.--~ 

e 

h 

SCL 

·SCL 
• h 

I". u" U" If" 
TI ME (QUARTERS) 

~ 
l3 
~ 

s~ ". iii'" ",'P ",,,, -. '" ~9 
... <.> 



=F 
l> 
Cil .. 
:t: 
~ 
'1j 

l' 
I\> 

C:I 

:;! 
a 
~ 
Q. 

Cl' 
~ 
~ 
ii ... 
i 

• 

.. .. 
1:1 
P 

"CI 
.... .. 

"CI 
1:1 .. 
.... 
rIl 

1:1 ... 
1:1 
o ... ... .. .. ... 
1:1 
GO 

<.I 

= o 
t) 

, 

Conblned S·bewhart-CUll.IMControl Chart 

VELL }fiBUlA - Barf UII\ total reeoverabl e 
____ 8' alldar 11.1 .... Val 0.. ~r •• 1 t I .... eUBUM: --+-lh,ati .... CUllUM I 

---... --------_._------, 
----------------.------.--.---~---------------------------------_.-------------------------------. , ' , , 

5 I : 
. . , , , , 4 

-------------------···---·---·---r-----·-----------------.-----.--~---.----------------------- .. -_--, 

3 .. - . , . _____ . __ . ___ .' .• _ .. _;_ . __ .H._.w_. ____ • ____ . ____ w ••• __ --, , , , , , , , 
2 ~ - -~--- --. -- _w - - -wE.'. ---- -- -, -- --- - ~ --:--- - _w •• - ~ - - ---- - - ... -. -. -- .. - - -. --i 

! - I ! , , , , , , , , , 
~ ___ • ___ ._ •• ______ w_ .• _. ____ • ___ ~------_._-.- __ --.---_---------_.-~ 

, , 

• r==- i r~ 
b-n. __ U,! _. : 

. --I", J 

' , ' , ' , -I~: 
- 2 

- 3 

• 4 

.... -:- -- - ~-, , 

-s I 'W ( 

I __ . _ , 

-·-T ..--'il __ ._.~ ~~-.~-~----- .. ---

-----···_--------·-----··---1 
, , 

--_ .. -- .~----- -----~----- .. ---- ... , , 

h 

SCL 

·SCL 
- h 

·6 I .,,' .,,, .,,, .,,, 
TI ME l OUARTERS) 

e e 

~ 
:0 
<;l 

§=:iI ". iii'" 
fa:!: 
SiS 
a~ 



.. .. .. 
a 
-o .. .. 
1:1 

a 
~ 
~ , ... .. .. 
i 

-... ... 
1:0 

H-AreaHWMF 

:-- ---

... ., ..... 
--r'--M-,-MM __ r _____ '_w ___ ~ ___ ~ ______ ;-----,----- _w _w ___ _ 

, ' 

, 
--r--- ~ _____ ~_w __ ~ ____ _ , , , , ---~ -.- ----', ---- -,--- --~--

, " 

, , 
--;--- ~-----~---

.. .. .. 

, ' , , 

• .. 

u ! 

F-271 

.. .. .. 

.. .. .. 

~ .. .. 

.. .. .. 

-~ 
II1II 
IlI:I 
e-
II1II 

< 
Q 
0 
'-

~ ... 
e-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



GO 

~ .. 
~ .. 

l1li e I a - :I 
0 .. -- '0 II 

t3 eI 

~ s 
~ .. -< .. 
l1li ... 
i ~ 
0> ... .a 
iiil = 
'I: !7.l 
0> = II -j .. 
t3 .. 
~ 

:Ii 

" • 
" g 

• • 
· · ~ · " t 
~ 

'" • b .. 
· • 

· • .. 
,~ 

• 
• 
~" 

~ 

~ .. 
• • .. 
• .. 
t 

~ --~-, , , 

,-----, 

", 

I 

.. ... 
... '" 

.. .. 

S l ,un 

H-AreaHWMF 

.. ... .. .. 
--r - - - - ~ - --- -r- - ---,- - - -- r -- ---,- --- -~ - M ___ ,_ow -- -"1--., , 

.. 
• r • 

.. 
, " P .. 

--r-'-T-T--;\:---~ ~---T---T"--'i-----r -- ---- r- • 

, ' " "" 
i ' " , " , , " "" , ' " , " 
, " , >, 

t 
, ,ij 

__ ~ ____ ~ _____ ~ _____ ~ w __ ~ ~ ___ -;- ____ ~ ____ + ____ ~ __ 
, . , '\ ' , , , , " , , 

, , 

I .. I .. I .. I - .: I - I .. I .. I .. 

-

-- ---- r-

.. .. 

.. 
• • 

.. .. 
• 

u , DO! llJ.llUa3DO:> 

F-272 

-

.... 
IiI:l :e .. 
fo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 

• 



... .. .. 
d 
-o .. ..-
CI 

d 
S 
e 
-= ... 
C) ... 

n 
j 

~I 
• I · , .. l 

i! 
'tl 
~I 
• 
" " I • Ii I • 

::I 

• • 
• .. 

• 1 

• I 
.. ! 
= ! -:! 
:i 
If! 

I 

.. ... 
" .. 

.. .. 

.. ... .. " 
--r----'-----r----~-----r"--·~-----~-----~----,--

--t ----~-----t-- --~.---~ ~---+----t---- -i----- 1--, , 

!\' " , 

: ~ 
" , 

--~ -. --~- ----;----- ~----.' } --t~--- .. ~ ---- -:-- ---~--

I ... , 
~ 

I .. 

y 

• 
, , .. .. I ... 

.. 
• 

• • -- ---- - . 

.. 
• -------. 

.. .. 
.. 
• .. 

P.l11PU11lS II , U 0 ! 111 .I l II a ;) U 0:) 

H-AreaHWMF F-273 

-

... 
E-o 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
:to. 
ia ., 
:z: 
~ 
." 

11 .. 
:o.! 

OJ ::;. 
Q. 

~ 
~ 
" s 
~ 
i;} ., 
.... 
~ 

• 

.. .. 
II 
l:) 

-e .. .. 
-e 
II .. 
.... 
rI.l 

COmbined Shewbart-CUSUDdCOntrol Chart 

VELL BSB122A - Tin, total recoverable 
~1'.D ... rtll ••• V.la. ~P •• ltlT. CtlIVW: --+-'h,alli •• CUB 

'_" _. ~ --- _0 - °0 ___ - _H_ - _. --- 0-- --- --r--- ---- -0- - - - ______ .H_ • ___ ,M ----( - _____ • - - ______ _ H_ ---- - ---

s I' : 

4 __ • ., __________________ . __________ _ 

3 

• 
'. , 

\ , 
-r - -, 
, , 

, , 
----------------------.---~-------.--- .. ---------------------~ 

--------.-~ •• - - _." - - - - 1 

' , ' , ' , 
1 _____ OW_NO' 

---:---------- --------- I 

._,-------------------- -----~-.------
_.M __ _ "M _______ 0_: 

, ~ , • + ~ , : 
a 'j . ;.. uu, - ........ . ........ :....... ... : 

' , ' , i........ . ............. 1- ... _ .. __ . __ .... ;, .. __ ..... ___ .. _, . - - -I- o. 

II 
o 

-. 
_l_, __________ ~ ___ , ___ 0_ -
- 3 

- 4 
_ I. __ " __ • , , 

- ., 
, , 

__ v

o

, ________ .. ___________ -;- ______ • __ • _____ • 

! ", - - - - - - - _ ... , , 

-s~I--------------~--~---------__ ------~ __ ------------~ 
-·~I----~--_r--~--_,r---~--_r--~----r---,---_T--_,--~ 

h 

SCL 

·SCL 
- b 

.. .. .. .. 
II 
GO 

t.I 

II 
o 
tJ I". 1"" t" • .,,' 

TIME (QUAR.TER.S} 

e e 

~ 
~ 

§':il ". 
iii'" ",'I' 
",,,, 
~. '" 
~~ 
Q. ... 



1= 
l> 
~ .. 
:z: 
~ 
." 

l' 
II> 
<>I 

51 a 
~ 
;\' 
'" s 

J 
i 

e 

.. .. 
.~ 

= 
;:I 

." 
... .. 
." 

= .. ... 
rIJ 

= -
= 
C 

. -.. .. 
... ... 
= 
QI 

<l 

= c 
r.I 

e 
Conblned Shewbart-CUSUMControl OIart 

'\I\ELL HSB122A - Zinc, total recoverable 
_e__ltaatl ... tll •• 4 Valu. ~P •• I'i •• CUllUM --+-Jh, •• i •• CUIJUH E 

--"""~~~~~""--~~-~~~" "--:=] 
---.--..... -.- -,-_.- ._--------_._---_.- .--,--,~: .. ,:~.-.-,-,--- .. --.-.------------.---~--.----- -- --- - ------- ---',"" -- ----- ---- ----- ---- - -" -.---.- --.- --. -._---- -- ------ ----- --'--' ----,--- --- --- --- -- ----- ----- --- ---- ---, , , , 

, I 
, , , 4-{-H _ ~_ .. w ___ _ NH _~ ~ HM _ •• H ____ • __ •• __ :- ~ ___ ~ ~ ___ • ________ • ____ • ____ • ___ ~:--- __ •• _. ___ • H _ __ • ____ ~ __ M ••• M_. ~~ ~ 

, , , 

3_ 

''1----- . 

~.~ 
.-_. - - _ .. 

• 
-.-
w:1_ ."_, ____ ., ___ H __ _ 

',. , , , , 
'f" __ •• , 
, , 

.- • - ~ •• ~ ••• " < , , , , , 
. .. _------------,--, 

- ---~ , , , , 
___ ._' __ .'W~"_' , , 

_v~ •• --_-"_.-.-._-- _______ • __ _ 

------.:-~- .. -.------.---: 
, - , 

t ---- .. ------J . . , 
'r .. 
, , 
I _ .1 •• _ _ , 
' , , .:-.-- : : 
' , - -. - .j 

, , 
: -~·'~---r·-M---. ••• -l"' - • , 

-3_ _ - - - - _ .. -.. - - -. _ _ _ .. - - ......... -. - .. c v-v. _ • '. _ ••••• _ v __ • _ " • " _. , ~ • ' •• _ • w _ ., ••• ~ "~ ~ •• _ ••• ~ •• _ ~ _ •• _ ••• _ ~ ___ • _ • ~, 

-4_ 

, , , , , , 
•• ___ w __ :' •• __ ~_'.... '"._"~ ___ '_' __ ~" ___ :--w--~-. _W~~~._~ . .1 , , 

-!~I~----------------~----------------~--------------~ 

-·~I--~,_--r---.---T_--~--._--._--_r--_r--~--_,--_, 

e 

b 

SCL 

·SCL 
• b 

UH un It" .", 

TI ME {OUARTERS} 

~ 
~ 

sil ". iii'" 
=~ ~ . ., 
if~ a. .. 



.. ... .. .. 
.. ... .. ... .. 

• r---- --r---- -- ---1'"- ----,- ----T-----'-----'!' ---- .,--.- -,--

fT' 
~ -~ 
1# ... 5. .. ~ 

III ;;. 
d C) 

~ - ~ 
0 5. .. --1:1 

d 1# ... 
~ 

C) ... 
a If = ... -.. 5. 

i' II> 
.1:1 
<Il 

'0 -< 
II> fO) 
1:1 ~ - .... i= 
a! 

J 

· · ~ I · ,. I 

tl 
I 

~ 

I 
'" .. 
'" .. 

I 

· I I · ! • 

V ' I , 

• 
• 
" • 

.. · • 

I 
I , 
I 
I 

1 
! 

.. 
: I 

fl , 

, 
:-----, 

, 
1_- ___ , 

, , 

I .. .. 

S J I un 

H-AreaHWMF 

'T 

'" 

, ' 

, .. • 

, 
, 

~--:- -- --f ---- -:-- --- ;--, , 

I -r .. , 
'" 

, 
... 

• • -- ----I- .. 

.. .. 
.. 
• .. 

u ! UO! J1J.llua:JU0:J 

F-276 

-

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

.' 



~ 
:b 

m 
:t 

~ 
." 

")1 
II> 

:::t 

~ a 
~ 
6' 
t: 

S 
0 
Iii 
i ., ... 
~ 

e 

.. .. 
c:I 
;;l 

." 
... .. 
." 
c:I .. ... 

<'Il 

c:I ... 
c:I 
o ... .. .. .. ... 
c:I .. 
... 
c:I 
o 
t,) 

e 
Conbl Red Shewbart· CUSUM Co lit rol OIart 

W!LL HSB12SD - Ni trat e· ni t ri teas ni t rogen 
-.-S •• a'.nll ••• ValuA ~P •• 111,.. CUBUM -+--H., ...... CUSUM 

L ....................... ,.... . ............................................ , .......................•.. 

• 'W"# _ »WM "'H .,~ H •••• • _ .. ", ___ ~. H •• W ~ ._w._ ••• _~ '~"+H ___ "._ 

, 

s I 
, 4 ___ • __ ~ •• w •• •• •• "_ •• ____ , ____ _ .:- ."-.--.----'--~-.-.--.----.> 

3 ........ __ ~_ .. _ . ___ ... __ . . ___ ~ __ :--- . __ • W N •• •• ___ ;_ •••• _ ••••• __ » •• ~ _" ~ •• _ 

, 

• 

• 
· I 

• • 
• 3_. __ ._._.~ __ H __ " __ 

• • 

,,- " 

, , , 
, 

, , 
--,- ~ , , 

, 

__ .:~.~H .. W. __ .W __ _ ~ ~- - -------- •• - ___ ,_ w _____ • _ ~ ___ • ____ ' ___ w ________ _ ~.J , , 

• <., L:" :.- ,'.-> ! 

.. (; 
, 

___ ~) .,; ~:===y ...... : n ............... _.. ~ 

, ~ f? f) C -i) 

, , 
______ , ___ n _. W __ ; ____ ON _ •• ~"" _W. ~ H. ____ .W" ~" •• " w __ : __ 

, , 

L _oJ , , , 

··;I----------------~--------------~--------------~ 
··;I---,---r--~--T_--._--r--,---+---r---r--~~ 

e 

• sct 

,SCL 

•• 

t '" 
I" , 1'" , '" 
TI ME (OUARTERS) 

, 

~ 
:0 
<;"l 

C:::;:I ". 
~! t: a;g ..... 
'1.<4 



... 
'" III 

IS 
-I:> 

'" -1:1 

d 
§ 
e 
.... 
'" 

41 -.c 
= .. 
41 
;.. 
C 
fJ 
41 .. -= -c -

0-

fJ 
I: 

~I 
• i 

~I 
"'I tl 
11 
"I 
: i 

: I 
III i.:::l 
i 

1:1 I) 

..c:: 
{IJ 

-= I) = II) 

M · • 
= -; 
~! 

• ,. 
• • · , ;1 

...;! • i ..;J; ., 

~W 

,-----, 

:-- --, , 

:-----

.. .. 
.a .. 

'" .. 

.. ... 
--r----'-----r----'-----T----~-----T-----~----,--, : : 

, , , 
--r----'-----r-, 

, , , 
--~ ---- ~ -----r->. 

.. .. 

, , 

• 

--- -:----- f- --- .:---- - ~--

, ) , , 
--- .'. ----i· - -- -;-- -_. ~--

.. .. 

.. .. 

l 

.. 

• .. .. 

~ .. .. 

.. .. .. 

S 1 ! Ull P.lllPUlIlS U ! UO!lll.llUit;;'U0:J 

H-AreaHWMF F-278 

-t:I.l 
III 
IlI:I 
~ 
III 
< 
~ 
0 
.... 

~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



• 

I 
~ 

.. 
'" .. .. 

.. 

.. 
-----.----. ---'---,. • --:-- ... ----, r- ... 

(-. 

. . ' 

, 
-----'----N --.----;

: ~ 
---;-----~----~--: 

,. . , , , , __ ~ ____ J _____ L ____ J __ 

. . ; ; 

I I I l I I I I I 
~ ~ ~ . " .. .. 

I-

-- ---- -
» 
• · -

.. 
• .. 

SlIva p.l1lpV8lS vI VDll8.1lV".,VD;) 

H-AreaHWMF F-279 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



= ~ 
OIl 
C ... "" .. -.. -a = 

- "" 0 = .. .. u 
c -a -"" ~ --
~ = • u -... = .. 

"" .. -
!~ 
oC 
r.Il 

"CI = .. \C = ~ .- ... 
'1= 
a! 

J 

,-.--. 

I: ,;; 
jfol 
I • , . 
I. 
I>: 

It 
I 
!lI! 
I~ 
" 

I: 
If 
I 
! 
: . 
I: 
I : ! 
! .. ' , " , . 
l-: 

Ii 
-'-

.. .. .... 
'----m----,---- ,--, " 

, " , " 

," : 0\': , , , , 
, , , , , , ,; 

~-- ---

• .. .. 

.. .. .. .. 
---")---- .. ,---- -·---"'·'--··i·----~'-

r 
, 

----:---- - T-" ~- -:- - -" - ~--, , 

_____ , __ ~ __ .'_. ___ : _____ J __ 

, 

• .. .. 

s • ! un P.l'8P8'8IS u , uo 

H-AreaHWMF F-280 

.. 

.. .. .. 

~ .. 
'" 

• 

-<Il 
III 
I'iI ... 
III 
-<1\ 
i::I 
0 
'-

~ ... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. .. a -

iii 

~I 
: I 

; I 
~i 

.. .. .... 
.. .. ., .. 

--~-·--,-----~----~-----:----~-----~-----r----'--, 

.. .. 
r- .. 

• .. o .. .... 
CI 

tl 
I 

--~-----,-----i_----_:----~ .... --1, ----+-----~----~-- ------- .. 
d 
S 
~ 

-ail -¢I ... il 
· • 

· • .. 
t 
· • 
• .. 

, , 
:-----

I 

'" 
., 

S l ! un 

H-AreaHWMF 

, " 

I I I ... .., .. 

, 

: .. 1 , ~". 

I I I I 

• - .. 

II ! 

F-281 

I I .. ... 

.. .. 
0- __ w __ • 

r 

.. .. .. 
., .. 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



.. .. .. 
a 
-o .. .. 
== a 
~ 
~ 

'" CIS 

CP .... -'" .... -= • CP ..... 
.... CIS 

~ '" i .... 
.. 2 
.c: 
fl> 

i--"""'1 
I : 

I ! 
1:11 !: 
J~ 
i • 
\ . 
I: 

It 
I 
ii 
1 • , . 
I~ 
if 
I . 
• 

!~ 

I~ , . 
1= 

11 

.. .. .. '" " _ ..... . 

, 

--t --- -.~--,---:----. -:- ---" 

, 1 

, , 
, , , , 

,----- --~----~-----~----~----- ----

.•. ) 

.. .. .. 

p.l8p1l8~S 11 , 

H·AreaHWMF 

.. 

.. .. 
'" ... .. .. 

r 

.. 

.. .. .. 

.. .. .. 

110,18 .I1U IJ3110;) 

F·282 

-

WSRC-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



t 
m 
:t: 

~ 
." 

l' 
~ 
'" 

;j 
a: 
~ 
(l1 
<: 
S 
o 
~ 
i ... 
i 

e 

., 
... -1:1 
~ 

"1:1 

'" .. 
"1:1 
III .. .. 

<Il 

III -
III 
o 

.. .. .. .. 
III 
cu 
... 
1:1 
o 

{.,) 

• 

e 
Confll ned Shewbart - CUSUM Cont rol Chart 

V£LL IISB127D - lIitrate-nitrite as nitrogen 
__._S ••• d .. ·dl ••• V.lue ~P •• ltl,.. CUB"M --+-He,att •• CUllUM 

. ..... ,.""'--"""--" ..... -"-- ,-. ,-" "-,,-- ._ .. 
·tMH ............ ~H ____ .- •.• ~ •• 

',~~"~".'" '~'_M'.'_ 

5 I : , / 
> 

, 

e 

b 

,/ BCL -'mim ---- ---- --- ____ um __ ---mf- ----7~u--u---m ___ u_~ 4 

3 

J 

, 
• " _ .. ___ ... _. " •• _ •• _.- _ • _ H. ~ • _ • , , , , , - -, 

: , , 

.N.' __ '_'_'~_.J 

-:) , , 
.. ~ -... -~ -- --~ _." ._- _ .... ~ .. ---- ~ -:--_ .. --"~- _. ___ ~ ____ ... __ . _______ • ______ N_ .. ____ ~ 

• 
• I 

• • 
oj 

• 4 

-,--, 
, 

_. ~ - -- k' - ••••• ~ ~-i-~' _.' ---- N __ .-.N ~-. --- -- _N ••• -- ---1--- _"0' •• M ._N __ •• -- -- - ---- - - _. - - ~-: 

, 

.5 I S CL 
h 

··~I----~--~--~----~--,---~----~--~---r--~----~--~ 
1"1 1" , 1" • 1", 

TI ME ( OUARTERS) 

~ 
~ 

!r:il 
IUo 
~:g 
~. C) 

i&i~ 
Q,,,, 



-c .. ... 
= a 
! 
~ 

.... .. .. .... = • III 

H-AreaHWMF 

'" " ... ., 
.) .... - • .,---- "r-' -.-,---- .... --~--,-, 

: (' r' ,/i 

.. .. • 

'" '" ., A 

"T--'---,-- '-1--
: 

---i-----~--·-+--, , , 

---;-----;-·-·~7--

.. .. .. '" 

.. 

.. .. .. 

~ .. .. 

.. .. .. 

Q I Q 0 ! l8.1 l Q"" Q 0;) 

F-284 

.-
til 
=c 
Iirl ... 
l1li 
-< 
t:l 
0 
"-

Iirl 
::e ... ... 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 

• 



W5RC-TR-99-00013 
Unclassified 

.. .. " ... .. ... .. .. '" ~ 

j 
--r----~-----r----~-----T----~-----T-----~----"-- .. 

I 

ill I 
p I z 
:::0 , 

" I 
CIS • 

I 

, 
• ''0 , 

.= , 
oW C. • I .. ~ 

'" • I - ,. 
d CIS 

+1 - • 0 
, 

~ fII :----- ~--~-----+-----~.---~--.. 
I 

.. -, , ... fII , fIl 
iii 

0 I l1li 
d ill 

'" '" 
I CIiI 

S t:) • ... " " l1li 

~ • i < • I l:l 
• I 0 ... 

Q • , .. • I '-
OIl • I 
i 0-

'11 
I N ~ ., 

-= .-4 , , .. 
rtl = ' , ~ ... :----- __ ~----~- ___ -~----J--- ___ ~ _____ ~ _____ ~ ____ J __ .. , . , , ... ." rI) • ., • 
iii = • - .. 
t ~ • 
tS · 
~ • 

" 
~ · • 

" • • I .. I 

T 
I , 
I .. , 

~ .. 
w .. ~ .., .. • .. .., • .. .. 

S J ,un U , UO IJ".IlUiJ3uo::> 

H-AreaHWMF F-285 Third and Fourth Quarter 1998 



:r: 
~ 
Ii .. 
:t 

~ 
'1j 

/1 
~ 

:;! 
::;. 
CI. 

a 
~ 
0:: 

S 
~ 
il 
" 
i 

e 

.. .. ... 
'" ;J 

'1:1 

" <'II 
'1:1 
CI 
<'II ... 
fIl 

CI -
CI 
o -... 
<'II 

" ... 
1:1 
41 
... 
1:1 
o 
Q 

OIoDlned Sheooart-CUSllMOIntro) OJ.art 

recoverable \'ELL lfiB129D .. Mrcury, total 
f --+=-;~;;;-~-;'l~-;-; .-;;~~~- '·--::';=-;;-;-i~'-l·~tJ'v;;-·--- -+- It. •• t I ~~-~V;V-~-~ 

, 
, I I pT---S:;Z=-Sr--------- ------------------: 

, ) 

4 

3 

2 

, , , , • _____ " ___ , • __ • ____ .- ____ • ~ _ • ___ • " ___ • ______ • "" • w • ____ ,- ___ • ~ _ • __ •• 

, , , , , , 
--_._-_._----_." , , 

, , , 
.--.---.--------~-.'-.----------.-. ---------- .. --~---.---.--.--.--.--- ------.---.-~ , 

, , 
--------.---~---------------------------------,-- .. --.--------------------------, , , , 

--.---.-----------.--.- .. ------~-.-------- .. -------------.--.---~--.-.-.---.-------------------- .. ~ , , , , , , 

• • •• •• ••• 
• I 

• 2 
, 

--_ ... __ ._---._-----_._--.-------.-------- ... _-----------------"._--.-------------------

· , ____ « t , -T--- ---------- ------+--- -------- i -------.~.: 

, , , 
_1_· f- _I -. 

b 
SCL 

, : : SCL 

·"I----------------+-·--------------~--------------~ h 

., I "" 
.,tl 1"7 1"8 

TI ME (QUARTERS) 

e e 

~ ;x, 
t;) 

§:~ .,. 
iii'" 
~:g 
-. <:> ::!tQ CD_ 
... c.:. 



.. 

H-AreaHWMF 

... 
u .. ., 

, , _M'. __ ; __ ."_,~ 
, , 
: ' 

.. 

, 
".' 

, 
;, 

.. 

... 
'" .. " 

-~-~ .. ---:--.. ~ -- ----, 

. ----:-----------:----- ~--

.. 

, , 

.. .. 

.. .. .. 

~ .. .. 

.. .. .. 

Ul UOJl1J.llU~"uO;) 

F-287 

-rIl 
Ir:i 
rol 
fo< 
Ir:i 
-< 
~ 
0 -
~ ... 
fo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



-ell .. .... 
= d 
~ 
~ 

-.... .... 
III 

· • • 

... .. 
... ., 

,----- ~-,..----.,-----r-----,-----

. : 
--~----~-----~-.--~----. 

'" .. .. • 

---- .,-" - --1 -- -- -,- -- --

--- -,. ---- i ---- -:- ----1'--, 

--- -:-- - -- f -- -- -~-- --~--

.. .. " 

S l ! un u ! 

H-AreaHWMF F-288 

.. '" 

.. 

• .. .. 

~ .. .. 
~ 

'" .. .. 

.-
I7J 

= Il<l 
Eo< 

= < 
;:; 
0 ... 
~ ... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



~ 
~ 
III 
::t 

~ 
." 

~ 
ll! 

~ ::;. 
Q. 

& 
~ 
!i ::r 

~ 
III 

i .. ... :g 
"" 

e 

'" ... -I\l 
P 

-e .. 
'" 'a 
d 

'" .... 
fIl 

I\l -
I\l 
o .. ... 
'" .. .. 
I\l 
Q,I 

u 
I\l 
o 
U 

e 
OJnfll ned Shewbart· CUSUM Cont rol Chart 

WELL HSB129D - Radi um- 226 
__e__St •••• rdi •• 4 V.lul ~P •• I'l •• CUBUM --t--M.,ali •• CUHVH , 

• __ • _______ ~ _________ • ___ , • _______ ~---_--------.------.---.----.--------------.- ____ w ____ w_w ___ • ___ ••• 

, ' , , 
5 I : 

4 

3 

2 

, , , , . __ • _____ • ___________ •• _ •••• __ ._w_r _______________________ .w __ w"_ " ___ W ____ WOw _______________ • ____ , 

------ - "~ _._- ! 
, , , , , , 

, 
c , 

, , 
••• - - • - - •• - - - - • - - - _: ••• - - - •• _w _ • _ _ __ w _____ • _ • _» ___ : 

, 
, , 

-.0-.0.--------------_·- _. _____ .. ~-_-.-------.----_ .. ' 

• k: i~i----------·-----·--·,·---·--··-,---·· ..... 

• • 
-1 

• 3 

• 4 

, , , 
• - ", - • - - - - - - - - ~ - - • - - - - - - _:_ " - ,-ow _ ._ •• ___ .... __ ••••• __ • 

, , , , 
__ w __ w ____ •• _. ,+.'. _. -1-' _ ~._ ~,,~ •• ~ ___ •• __ •••• __ w •• ___ • 

__ ~ • __ • ___ • ~. _ ~ • __ ~ _ ~ __ ~ ~ _ • N " _ •• ~: 

.5,1----______________ ~----------------r_------__ ------~ 
··,I----~--~----r_--~--~----~--_r--~~--~--~----r_--~ 

e 

• 
SCL 

SCL 
b 

.". If,. .,,, .", 
TI ME ( OUARTERS) 

5i 
l:J 
c;'l 

si! " .~ iii-
:::l 
~. <> 
if2 
<1.'" 



e ... = 10 .. 
d ----= 10 ... - e-CI 

d 
~ 
~ 1\:1 
• CI'I ... 

10 N .. 
i -<I) = ..c: rA 
<lI -. 
"" = <I) 

CI - ...:I 
i ...:I 
d ~ 

: i 
I 

: I 
:1 

+1 

.. 
~ .. 
• 

· • .. I 

tl 
· • 
~ I 

~I 
~ 

~l 
• .. 
f 

,-----, 

:-----

r .. .. 

S l ,un 

H-AreaHWMF 

--r----'-----r----~-----r----~-----r-----:-----,--, , : ' 
, 

11 

__ ~----~-----~-.--~----- L ___ ~--_ 
I ' • , 

• J 

, 
, " 

r 
, 

-f.-----:-,----~-, , 

--r- .--~-----:...----.)-----' ;..----,--- l----

I ... 1 .. I .. • 
1 1 .. 1 .. I .. 

.. .. ,... .. 
I-

~ ----"" : 
I-

.. 
-- ----"" : 

.. .. 
.. .. .. 

u , UO!l1JJlua;,uo:> 

F-290 

-

'-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



:t: 
:i. 
m 
:t: 

~ 
"Ii 

7' 
tll -

~ a 
!!l 
Q. 

6' 
0:: 

S 
~ 
i .. -~ 

e 

.. .. -= I:l 

"CI .. 
OIl 

"CI 

= OIl .. 
rIl 

= ... 
= 
C 

.. 
OIl .. ... 
1:1 
<II 

<i 

= C 
t,) 

e 
Conbl ned Sbe1rilart· CUSUM Cont rol 

V£LL IISB135C - N t rat e- ni t ri teas 
OIart 

ni t rogen 
S' •••• rdi ••• V.I •• --0--' ••. 11 •• CU8VII -+-Ha,lli •• CU8e)! 

'," ___ '. ~. _ .'. -.- ~ _ ••• _________ ',__ _ _ _ • ____ OM. __ ~ ___ ww ••• _ •• __ ',~_' _WH •• _~ _~ M ...... ' .,.~ W'. "w .... _w + 

, 

4_" ____ ._0._ 

3. 

'. 

, , 
----.-----.-------- .. ----~.- .. ---.--.-- .. -------.----------~ , 

_,._. _ •••••• _ ow •• :-~ ....... _ .'V' _., __ • _. ______ • _ v ~ __ .; __ • __ ••••• _ ... ___ • _ "M. __ •• _.'H __ W. 

• - -'j , , 

, , , ."" ..• _ ... _.0 .• - - - c , , , 
I -t-~ ~-- ~. ~ .. -- w ____ « ____ • ~ _. _ •• _ ~ ____ :~ ___ •• _. __ • __ M •• a,,_ w. _____ w_ ... ____ ; ______ ~ __ WW _ W_H __________________ ~ 

I. 

· I. 

· .. 
... :£ 1 ; t=>-. " . .• ==-1:-- ' i·""!"t ~....: 

: :..: , ' 

~ 3;, ...... NO •• ____ "" .'_ •••••••••••• _ •• ;w ___ .... _____ ._ 
, , 

·_----------------r---------·--_·_-----------··----

• < • , , 

.5;1 ________________ -+ ________________ ~------------__ ___ 

·'41----~-----,----~----~----_r----_r----_r----;_--~----._--._~ 

e 

h 

SC!L 

·SC!L 

• h 

I'"~ l'" J,,' t", 
TI ME / OUARTERS) 

~ 
:0 
c;> 

~;J 
n' iiilD 
!:l~ 
9i8 CD_ 
Q.", 



GI .... ... ~ .. ~ <II 

0 ~ 
- -0:> -.. .... -I: GI 

d -
~ 

0 
;.. 

= ~ ~ ... .. 
CII 

i t.I 
G> tt) .= 

{I.l ~ 

'0.-4 
G> = 
=1 11 
d~ 
~ 

~ 

I 
I 

:. I , .. i ., 
" I 
" I 

I · I · M 

• 
" 

, 

t 
1II 

" .. 
" " • • I 

I , 

· I • I 

li ; , 
! 
! 

• I 

· I .. I 
~ · • 

,-----

~ ----, , 

:-----

.. 
'" .. '" 

.. .. 

H-AreaHWMF 

.. 
'" ., ... .. 

--r----'-----~----~-----r----~-----r-----~----,--

, , , , 
--~----'-----r----~----I , , I 

, , 
--~----~-----~----~--

.. .. • 

U ! 

, ; 

----~-----~----i--, 

.. .. .. 

.. .. .. 

.. .. .. 

'" .. .. 

UOll8.JlU33UO:) 

F-292 

-rI.l 
III 
~ 
Eo< 
III 
< 
P 
0 
'-

~ ... 
Eo< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. .. 
a 
-0:0 .. ... 
1:1 

IS 
S 
~ 

= ~ 
til 
C ... -. ... 
= 
toll 
<:\I 

~ .... ... ... .... .... 
= • 
~ 

I-

I! 
· M 

• 

It 

• 

H·AreaHWMF 

," 

.. 
" .. .. 

.. 

... 
" .... 

- -- - 'r' -- -,- - -. -r---- --,' -- --! - - ---r--- -1--, 

, , , , 
",-- - -- .. -- -- -,'" --'.,--, , 

, , 
t- ---<------;.-----;-----t--, 

: 

.. • .. .. 

U J 

F-293 

.. 

-• • 

.. 
• .. -

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



... .. 
011 

a 
II> 

" 
CII .... -a.. .... 

-= • CII 

i--' 

I 
III 

IE 
, . 
i • 
I 
1M 
I • 

I'" It 
lI/' "" • 
'" " · • 

I : .. 
'f 

I! 
I~ 

Ii , , 
r 
~ 

S l Tun 

H·AreaHWMF 

... .. .. '" 

r , 

, -~r --~ .. : -w.o --~ __ •• _:_. _ _ _ __ '. ___ .l.. _ ___ : __ •. 
, , , I 

, ' 

, 
/: 

, " , , , . 
. -~-- .. ~-----~----~---- --------------

• 
I .. I 

• 
, I 

" 
I ., I 

• 

.. .. ., .. .. 

.. 
- -- ---- - : 

.. .. -- ----!- ... 

I-

.. .. .. 

'II , UOll8.1l'll;J;'UO;) 

F·294 

WSRC-TR·99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC· TR·99-DOO13 
Unclassified 

.. .. .. ... '" ... .. 
" '" .. ,-- --. ~-r-~-- -----~----~-----T-----~----~-----~----,-- '" 

:Ii 

" m 

" ~ " - • i .= • I = · I ... " • .. .. 
~ • , .. 

+1 
d ;.. 

C 
<.I .. - ~ 0 

, .. 
" 

I 

-- --- ' , , , .. , --,---- ---~-----~-----r----'-- .. -, , , 
I'I.l - , , 

a - 1:11 
d = :. IlI1l " S 

... .. po. 
C " ... I" 1:11 

e • I < • , ;::l '" I 
<.I ; 0 ... = · I .. • r '-.. N .. ! 

i r ~ 4> 
.a , .. 
{IJ 

tJ 
' , , '" ... :----- --~----~-----~----~----- ~----+-----~----~-- '" po. 

'0 \0 · 4> If) • 
i = ~ • - ~ 

i = I 

i 
.. I 

d • r • 

i 
.. I 

<J · I 
'L,.< 

• .. 
• • I 

~ .. 
'" 
'" .. ., 

~ .. .. • .. .. .. ., .. 

S J ,Un P.lllpUll~S U ! UO! Jll.llUil3U0;J 

H·AreaHWMF F·295 Third and Fourth Quarter 1998 



:t 
;i. 
til .. 
:t 

~ 
"1j 

'71 
~ 

;;! 
::;. 
<I. 

~ 
~ 
c: s 

J 
i 

e 

'" ... 
.~ 

CI 
l;;) 

'a .. .. 
'a 
CI .. ... 
fIl 

CI -
CI 
o . ~ ... 
at .. ... 
CI .. 
t.I 

CI 
o 

t.,) 

Colibl ned 

VEI.L HSB136D -
Shewbart - CUSUM Cont rol (lIart 

Ntrate-nitrUe as nUrogt.n 
---...II ....... I •• ~ Yelu. --6-- •• ,111 •• ell.v. -+-"., ...... (lUIUM 

.---, .. _-,.,., .......... . 
'. _____ • __ • _______ ._. _. ___ • _ + +~ ___ .", ______ •••• _ .. ~ _______ • ___ ~ H •• h + ___ ., •• _. _. ~. N •• • _______ " __ • _______ ~._ 

, , 
: 

5 I ' 

4-+ ...................... : .... ,.,. , . 
----------------~.------------- .. ----------.-------, 

s. 

I. 

I. 

,. 
• I. 

· ' . 

, , 

-~- .. ~ .... -
, , 
, ' "r---" .---------.--~~.-~----- .. -.:.. --- .. ~.-------- .--~ 

, ' ' , ' 
-------_._----_. --.~--"---.------------.------------~-------.-------

, 
,,~ ,i,i. .'0. .•. ,lit ~ 

.. '. ~ , - - --'. 
: , , 
, 
, 

, , 
______ .1 

. 
- .. __ .. ( 

.. 3 4 ,. _."". __ .~ ___ H~ _. __ • ___ '. _. ~. ~ •• _ ~ ~:_ ~ 
, . 

• ___ ~ ___ ._ .". ____________ N •• ___ : _______ •• ____ • _________________ • __ : 

, , , 

• 4_ .. ." , L , 

··;I----------~--~~--------------~-------------~ 

·'41--~--_.--~--~--._--~_.--~--~---r·--,_--, 

b 

SCI. 

• SCL 

•• 

1 '" a"7 a", 1'" 
TI ME ( OUARTERS) 

e e 

5l 
~ 

5=iI 
'" iii co 
g:~ 
$i8 
ClI_ 
<I. ... 



t 
!iI 
III 
:t: 

~ 
"ij 

l' 
~ 

::;t 
::;. 
Q. 

~ 
'I. 

[ 
S 
.0 
~ 
~ ... 
~ 
'" 

e 

.. .. -1:1 
l;I 

'1:1 .. 
01 
'iii 
CI 
01 .. 
~ 

CI .-
1:1 
o -.. 
III .. .. 
CI .. 
til 

CI 
o 
U 

e 
Conbi ned Shewbart- ClBUM Cont rol Olart 

V\ELL BSB136D - Zi ne, tot al recoverabl e 

[_=!:: .. ~~.~ __ ~_~_~,_~,.~ __ ~~._~"_~:_~~~ .. ~ ___ ~:~_~_. __ ~~_~~,_~_:,._~~_~~~~==~---------~~=_~~-~~~--i ~,_.,~u~_~~ _____ 1 

" _. _ ..... _ .. _ .. _ ..... -_ ..... -.. -- ··c·· _. -. - .. _ ......... -.. - -.- ... -.. -.,.- .. __ . -_. _ ..... - ... --- .. --- ... _._, 
, , , , , , , 

s I " 
, , 

4 -I .. _ ~ __ . ~ ~ -H WW" _______ • __ ~ __ ~ ~ _ •• ~_:. N"'. M ~ ~ ________ '" _w ww_ w ___ w_ ~." ____ ! __ ~ ___ . __ ¥" ___ ~ w ______ w ~ __ • M ____ ~ 

'. ,, 
, 

.---.-----.--~- .. --~~- .. :.- ... .. _---._----_._-----_. __ . , , 

a-l ____ .. __ ._._._~ __ .. __ ~.~__ "_ .. '_: ____ 0 ___ • _. ___ w___ ---J-----, 
, , 

.- -~ ~ - --- -- - ----- - - - - -- '1 , , 
I. 

, , 
+ _H."._ ¥' • ______ • _ '"."., __ w_ w _. __ ~_ 

, 
----- _._._-- ._+----- -------------: 

~ •••• m ... _ •• _._; , s: ' .. '. , 
-._._.m._ .. __ .p, J 

.~ i . L . .... . .•••••••.••. 
.:- -'. -. '-" 

- I. 

-,. 
. , . 
-4 • ~ .. -. ' 

, --, 
.f. _ _ _ : : : 

... ~.".-.~---- --.- .. ---.---." .. ~:--,.".-"".--.-~ ---_ ... 
, , 

, "r'· .-, ... _ .. _-
, , 

-S~I ______________ ~ ______________ ~ ______________ ~ 

-'~I---.---'---'--~---'---'---'--~---,---,---,---, 

e 

• 
SCL 

-SCL 

- b 

"H I'" I". I'" 
TI ME (OUARTERS) 

~ 
~ 

~~ " ' .,"' .,'1' .,,,, -. '" ::he:::. 
CII~ 

'I." 



:t 
:i. 
iil .. 
:t 

~ 
"II 

'71 
~ 

:;t 
a 
~ 
Q, 

~ 
r:: 
S 

f 
i 

• 

., .. 
.~ 

1:1 
I:) 

'CI 

... .. 
'CI 

1:1 .. .. 
<Il 

1:1 -
1:1 
o 

.. .. .. .. 
1:1 
<II 
U 
1:1 
o 

CJ 

Co.ml ned Shewhart· CllS1.IM Cont rol Chart 

WilL IISB137C - 1'1 t rat e- oi t ri teas oi t rogfm 
_a__S.I ••• rdl ••• V.lul ~ ••• 111 •• CUSUM ~Jh'.'I •• CVBVM 

.. ....... ,_ ..... _----.',,,' .. _ ........ _-
" _ .... ---- __ -~. _ ... '. _. _ --- "i-"' ... _ .. -~ - ~~ --- ~ __ -'w_ -.~ _. - - - W • _M. -- _ --. -- - <- --.-. - -- - ---, 

l 
5 I S CL 
4___ _ ___ ~_._ ___ w~,~,_ ~ ___ •• ________ • _ •• __ ••• ____ : ____ w ••••• ____ •• __ __ 

.. ---' -- -;- , 

'+--' --:-:-.:::.- --':'\ •.•... ~ ...... ······7 .. . 
'+·2 ~::::un~unu 1 ___ •••• ) _____ • __ ~ ___ ___ M ____ W. : • '+ ____ . ________ mm.__" '. , ---+ __ 

'of·. : 
. ,-
-2_ ,." , 

, 
• .3 -f'~ _. ---- -· ____ ~H. H~ M ~.- _ •• __ • _.- _ • H OM --- --- w __ •• ------ •• -- __ -- -- "i--· ---. ww_. __ -ow ~~ -.,----~ -. ~"~ •• ---t 

, 
.4-1 .. I . S CL 

• b 

··~I--~---r---r--,---~--r-~--~--~---r·--<r--. 
I.". .," .". .," 

TI ME ( OUARTERS) 

e e 

~ 
:Q 
~ 

§i! " . iii'" 
m~ 
~. C> 

~S 
Q,,,,, 



... 
10 

" d 

... 
10 

" i 
11/ 

,.c:; 
{Il 

• • 
• .. 
=1 

~I 
• I 

II 
I 

I ,. .. 

s l IUf} 

H-AreaHWMF 

--r----'-----r----~-----T----~-----~-----r----'--

,-

, , , , --r- ---i-----:-----t .. --
, " 

, , 

, ' 

--~----~-----~----~---

I .. I .. I .. I -

~---+ --- -i ---- -;-- -- -1--

• 

, , 
____ ~ ___ ;_~ _____ , _____ J __ 

, , , . 

I I .. I .. I ... 

.. .. 
r- .. 

-

• .. -- ---- - .. 
-

-

.. .. ------- .. 

-

.. .. .. 

p.ltlpU8lS U ! uo !l1!.llUa3UO~ 

F-299 

-

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



;t 
~ 
<i 
III 
:z: 
~ 
." 

")1 

8 

;j 
a 
! 
;!' 
<: 
S 

r 
~ 

~ 

e 

'" .. 
1:1 
P 

-a .. 
COl 

-a 
1:1 
COl .. 

rIl 

1:1 -
1:1 
o -.. 
COl .. .. 
1:1 .. ., 
1:1 
o 
t) 

Coubl ned Sbewhart - CllSUM Cont rol Olart 

Vf!I.L HSB137D - Ntrate-nitrite as nitrogc!n 

[~'.'~_~~= __ "_~~~_"~~~.~~.~,~::~.~~_.,~_~_" __ ~~,~~'_~~~~'~'_.;~,~.~~_~"~~'-_-~"~_ ,~_~. , ___ ~_~_~~~ ~_~~'!..~~_ t -;-;'--C;UI u-~~=:~] '_'M.' ________ . _.~ _ H. _. ________ • __ ~', __ _. _______ . __ .,w~ -- --. ---, , 
5 I ; 

4_ ........... ___ .. 

3 ___ • . 'H" _. _____ ._. 

J 

• 
o • 

-2 

, 
"r-" --------_··_···--------------i------··-------------------------~ , 

__ _ ';'~N'. _. _______ __ N_ ~ __ ... ___ ~. ______ .' ____ . ________ . ___________ _ 
, , , , .,._---_. ---_. - --. ----, , , , 

_H_~_':_------J;;- ,..., 

, 
: :--, , , 

•••• j,. , 

: 

, 
__ ._.A'._"' ____ : _______ .. _- ----..... -- ---i 

, , , 
--- ---:-----~_. ___________________ H OM _ ._~ 

'>:, A.. .......... ·· 

"r:..·· , 

o 3 . ------ --- _ ... "M _~ ___ ~ _ WH ~ • __ ~:--. _ •• _ •• _ w_~ _ M. ~ __ M __ MM ____ .. M W_.:~_M_ OM ____ ww. v ____ . ____ ~_~. W __ ~ ow_: 
, , , , , 

h 

S(:L 

o • 

.• 1·:-- 0 S(:L 

• h 

of I .,,' 
I'" ."7 1'" 

TI ME ( OUARTERS) 

e e 

~ 
~ 

§=5l ". iii'" 
111'1' 
III'" S;g 
a~ 



it 

~ 
:x: 
~ 
." 

7' 
~ -

:;! 
a 
~ 
'I. 

~ 
c: 
S 
Q 
Iii 
~ 
i 

e 

., 
... -1:1 
;;;I 

... .. .. ... 
1:1 .. ... 

fJ'l 

1:1 ... 
1:1 

'" -... .. .. .. 
1:1 
CII 
... 
1:1 

'" t.I 

e 
Conbl ned Shewttart· CUSUM Cont rol Otart 

Wi1L HSB139C - !Ii hate-nl tri te as nj trogen 
____ 11 ••• ardi ••• V.lae --e--' .. Itl •• COSUM --+-NI,IIi •• CUBDM 

---- -----
', __ •• h. ______ ' __ .•• : ', ___ ." _ •• ______ .,___ ••• _. __ • ______________ • ______ , 

, 
: , 

e 

b 

• SCL , , -----r - _N ___ • ____________ • _._ •• - ____ , ___ •• ______ ._. ____ •• ____ •• _0' 4 _________ ._ 

,- _.- .. , ..•.... -. ,. --- .-<.-- - -' - .... ------ -- -.--' ...... - .... _' ... , , . . , . , , , , ",""'- '", ... , ... ,- .. " ........... ----',". J_ 
, , 

---~-------- : :~-------~ ---- ---~_------~~: ------;z::"'"":+"'---.;;J:--__ u_ 

. "_ 
_ 2_. 

, , 
: ' 

-' . 

, , 

.,- ________ •• " • ___ •••••••••• AA _;_. __ • __ • __ - _. _._ .~_ •••• __ ~N' _ _ • ____ : ___ • _H •• ___ ._ 

, 
. ... _ . 

··~I~----------------+-----------------~----------------~ 

··~I--~--~--~--~--~~--~--r---r---r---r---r-~ 
.", I'"~ 1'" "" 

TI ME ( OUARTERS l 

BeL 
b 

~ 
:0 
c;> 

§=:;J 

t~ ;:;:C) 
is'S 
'I. ... 



oW .. 
co 

d 
-0. .. -r:I 
6 
! 
~ 

II> 

= 
~ .... -"" --= • 
~ 

= C/\ 

~ "-

is I· 
6 rs I: 

I 
\ .. 
I • 
I':: 
I : , 
I" ! 

I T I , I 
I ! 

LJ 

:-- ----

.. 

.. ... ... .. 
- - r - - --

, 
-or --- -~--.'--i--- - --;----. 

, " . 

, , , 

--~----~-----~----~----, 

.. 

1 

• 

S , I un u ! 

H-AreaHWMF 

.. 
'" .. ... 

• ._-, .. _--,---_., ... _, .. -·_·--r '" 

r/i 

.. .. 

.. .. .. 

.. · .. 

.. 
• .. 

uo, '8.1 ,ua.,uo;) 

F-302 

-~ 
IiIII 
IIil 
~ 

= 
<OIl 
~ 
0 -
~ ... 
~ 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 

• 



it 
:t>. 

~ 
:t 

~ 
." 

'1' 
'" !;l 

~ a 
~ 
Q. 

~ c: 
S 
~ 
iif ... 

i 

e 

VI .. 
.~ 

= I:l 

'CI .. .. 
'CI 

= .. .. 
<Il 

= ... 
= 
;> . ~ .. .. .. .. 
= 
III 
U 

= 
;> 

(.) 

, 

e 
CordJlned Shewhart-CUHlMControl Chart 

l'mL HSB145C· Ntrate-nitrite as nitrogen 

U •• d • .,dl ••• V_l_, ~'.'H' ... eU.UN -+--N ••• tIH QUllIa( 

-r -, , 
0° _w ___ , _________ M ••• _____ 'w _________ • __ 

, 

, I : 

e 

h 

, BeL 
4 

, 
• 

• 

_w ______ • _________________ _ N_ N _ _ w: .. __ w_. ______ w _________ • _. __ -----i- . __ . ______ • _____________________ .: 
, 

, 
--------------------.------------~.----.--------------------------~--.------------------------------~ , , 

,) 

-&:::: t C t \ '-!" (!f~ , _ '. ',,/. '"; , , '-- :;1.. L ~ ....::. .. _u __ ~ 

, ·1.....&. ________________________ _ 
------:- - __ ow 

-___________ .C::::'. _w _____ ; ____ ~ ________ ._w ______ NO ___ • __ • __ --{ 

, 

• • 
• J 

• 4 
_________ w"" 

, l' oo m_ on - -- ---- oo, -oo -- ----roo:' -- --t ---- --- --- ,--- --- ----'---oo;---- -- m,_ ---------7 
· $\ i I ; 7 . HL 

. Ii» - b 

., I " <" 

1", I'"~ 1 ", u" 
TI ME ( QUARTERS) 

ill 
~ 

§=~ ". iii'" 
~~ 
5i8 .. -Q.'" 



-.. .. o 
111 

" 
Q --.. .... 

-= • Q 

\ 
!li! 
I" '. ,;> 

" . 
i " 
! 
I • 

j: 

If 
I. 
I: 
'" '" 
\ 
I 

'" :,! 
oil 

.. 
• 

loa 
! : 

.. 
101 .. .. 

S 1 ! un 

H-AreaHWMF 

.. 

I'X--7-;---!"-
. , , , 

'< . '-" , , .:- .' , 

• .. .. 

... 
<> .. .. .. .. 

r 
.. .. .. 

.. .. .. 

u ! uo 18.1 1 u ,,:I U 0:) 

F-304 

"" E-< 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



~ 
:b 
~ 
II> 
:t: 
~ 
'7j 

2: 
~ 

;j 
a 
[ 
6' 
~ 
~ 
Ii .. -~ 

e 

'" ... -1:1 
~ 

~ 

... 
" ~ 
1:1 

" .. 
rIl 

1:1 -
1:1 
Q .. ... 
" ... .. 
1:1 .. 
CI 
1:1 
Q 

C..l 

e 
OIniJl ned Shewbart· ClSUM OInt ro) Oiart 

'YELL ltiB14SD - Zinc, total recoverable 

l __ ~ .. __ ~~~.,~~~-~-~~~~~~_~~_~~~ ~~. _.___ . !:_ .. _._~~~~_~_~:.~~--~~~UM :±!~.~~_~_~~~B UK .. J 
',,, ___ • _w ___ ~ __ ww __ w_. ______ , ___ o. __ , ______ >ow. _w. ___ w_ ww _______ < __ • w __ , ___ w ___ • __ 0 __ ~_ KW __ W ___ " ___ ~ _. _. ~', 

, , , , , 
5 I ': 

4 ---"----- -~-.---- .. - : 3t=~--~-;--------~-!--------------------- -------, 
---.... -_." ' 

2 -;- - --: .... : , 

1 1__ : -------.,.--._-------- : 
"1 ' ' ' 

."" "C""""""""""~" ., 

-1_ 

_2_ 

- 3_ 

- 4_ 

, - ~ 
: ' , ' 

.---- --:------- r------ --------: 

-_.;---,._--
, 

___ ••• __ • w • ___ • _________ ... _ , , 
_ __ "._. __ "_ .. _w_. _. _____ . _ .. __ _ 

-511--------------~--------------~--------------~ 

-·41--_,--_,--_,--~--_,--_,--_,--~--_,--_,--_,--~ 

e 

b 

SCL 

-SCL 

- b 

It" It" .". .,,, 

TI ME (OUARTERS) 

~ :q 
t;l 

~il ach 
~l ;;:Cl 
[~ 



H-AreaHWMF 

AppendixG 

WSRC-TR-99-00013 
Unclassified 

Operational Activities and Downtime 

G-1 Third and Fourth Quarter 1998 



THIS PAGE LEFT BLANK INTENTIONALLY. 

H-AreaHWMF G-2 

WSRC-TR-99-00013 
Unclassified 

Third and Fourth Quarter 1998 



WSRC-TR-99-00013 
Unc/assined 

Operations Activities and Downtime during the Second Half of 1998 

Run Hours Hours 
Month Percent Up Down Dates Explanation 

July 100 24 0 1 wru operated for 24 hours with no 
downtime. 

58 14 10 2 wru 1 OO-hour test complete as of 1930. 
wru shut down for system desludging and 
completion of minor maintenance items. 

0 0 24 3 wru down for minor modifications including 
replacement of filter press sequence switch. 

79 19 5 4 wru operated for 19 hours after completion 
of maintenance items. 

100 24 0 5 wru operated for 24 hours with no 
downtime. 

100 24 0 6 wru operated for 24 hours with no 
downtime. 

73 17.5 6.5 7 wru down due to caustic motor pump 
failure. 

96 23 1 8 wru down to make final electric tie-ins to 
new injection wells and repair the injection 
and extraction tank. 

40 9.5 14.5 9 wru down for injection well tie-ins. 

94 22.5 1.5 10 wru down due to flow transmitter problems 
on RO trains A&B. 

100 48 0 11-12 wru operated for 24 hours with no 
downtime. 

88 21 3 13 wru down to repair leak on RO train B 
pressure transmitter and to calibrate and 
clean pH probe. 

100 24 0 14 wru operated for 24 hours with no 
downtime. 

63 15 9 15 wru down due to bag filter change out and 
partial sluicing of roughing filters. A lightning 
strike disabled the extraction and injection 
wells. 

35 8.5 15.5 16 wru down due to lightning strikes disabling 
the extraction and injection wells. 

67 16 8 17 wru down due to maintenance trouble-
shooting extraction and injection wells. 

71 17 7 18 wru down to backflush temporary roughing 
filter A. 

H-AreaHWMF G-3 Third and Fourth Quarter 1998 



Run Hours Hours 
Month Percent Up Down 

July, cont. 0 0 24 

0 0 24 

23 5.5 18.5 

96 23 1 

83 20 4 

71 17 7 

100 24 0 

67 16 8 

98 23.5 .5 

0 0 24 

0 a 24 
. 

0 0 24 

0 0 24 

July Totals 61 456 288 

August 11 2.75 21.25 

4 1 23 

8 2 22 

39 9.3 14.7 

H-AreaHWMF 

Dates 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

2 

3 

4 

G-4 

WSRC-TR-99-00013 
Unclassified 

Explanation 

WTU down to modify the temporary roughing 
filters and to replace clearwater control 
valve. 

WTU down to modify the temporary roughing 
filters. 

WTU down to modify the temporary roughing 
filters. 

WTU down to change out post filter. 

WTU down due to lightning strikes disabling 
the injection and extraction wells. 

WTU down to repair damage caused by 
lightning strikes and change out bag filter. 

WTU operated for 24 hours with no 
downtime. 

WTU down due to a clog in the Poly blend 
system. 

WTU down due to power interruption. 

WTU down due to pluggage in the temporary 
roughing filters. 

WTU down to remove and replace zeolite in 
temj)orary roughing filters .. . . 

WTU down to remove scum from the top of 
the zeolite column and charge the column 
with an additional 20 cu ft of zeolite. 

WTU down due to pluggage in the temporary 
roughing filters encountered on the 
attempted restart of the system. 

WTU down to remove plug gage of the 
temporary roughing filters and a Poly blend 
pump malfunction. 

WTU down due to Polyblend pump 
malfunction. 

WTU down due to problems with the 
Poly blend injection. 

WTU down due to problems with the 
Polyblend injection. 

Third and Fourth Quarter 1998 



~------------------------------------------------------

Run Hours Hours 
Month Percent Up Down 

August, 6 1.5 22.5 
cont. 

0 0 24 

0 0 24 

65 15.5 8.5 

100 96 0 

92 22 2 

100 24 0 

52 12.5 11.5 

0 0 24 

6 1.5 22.5 

71 17 7 

96 23 1 

94 22.5 1.5 

85 20.5 3.5 

50 12 12 

0 0 24 

13 3.2 20.8 

100 48 0 

88 21 3 

100 24 0 

H-AreaHWMF 

Dates 

5 

6 

7 

8 

9-12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25-26 

27 

28 

G-5 

Explanation 

WSRC-TR-99-00013 
Unclassified 

wru down due to Polyblend overdose 
requiring desludging of the flocculation tank 
and clarifier. 

wru down to desludge the flocculation tank. 

wru down to clean the filter press and 
desludge the filter press and clarifier. 

wru down due to lightning strikes disabling 
the extraction and injection wells, and 
polymer flow problems. 

wru operated for 24 hours with no 
downtime. 

wru down to backwash the zeolite, dowex, 
and carbon columns. 

wru operated for 24 hours with no 
downtime. 

wru down due to high sludge level in 
flocculation tank. 

wru down due to complete desludging, to 
repair leak at turbidity meter, and to prepare 
for change out of zeolite in the main column. 

wru down due to change out of zeolite in 
the main columns and system flush. 

wru down due to lightning strikes disabling 
the extraction and injection wells. 

wru down due to repairs on extraction and 
injection wells. 

wru down due to low level in the injection 
tank while changing out the bag filter. 

wru down due to sludge carryover in the 
clarifier. 

wru down to desludge. 

wru down to desludge. 

wru down to desludge. 

wru operated for 24 hours with no 
downtime. 

wru down due to pH control on inline mixer. 

wru operated for 24 hours with no 
downtime. 

Third and Fourth Quarter 1998 



Run Hours Hours 
Month Percent Up Down 

August, 50 12 12 
cont. 

54 13 11 

58 14 10 

August 56 418.25 325.75 
Totals 

September 60 14.5 9.5 

100 24 0 

60 14.5 9.5 

100 24 a 
88 21 3 

100 48 0 

94 22.5 1.5 
. . .. ... . 

100 24 0 

63 15 9 

100 72 a 
63 15 9 

100 48 0 

98 23.5 .5 

100 48 a 
45 10.7 13.3 

58 14 10 

100 48 a 
96 23 1 
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Dates 

29 

30 

31 

1 

2 

3 

4 

5 

6-7 

8 

9 

10 

11-13 

14 

15-16 

17 

18-19 

20 

21 

22-23 

24 

G·B 

Explanation 

WSRC-TR-99-00013 
Unclassified 

wru down due to desludging the clarifier 
and flocculation tank. 

wru down due to desludging the clarifier 
and flocculation tank. 

wru down due to lightning strikes disabling 
the extraction and injection wells. 

wru down to repair extraction and injection 
wells. 

wru operated for 24 hours. 

wru down for scheduled maintenance 
outage to clean inline mixers and to 
complete tie-ins of the flocculation tank pH 
probe to the PLC. 

wru operated for 24 hours. 

wru down due to excessive air bubbles in 
flocculation tank and carryover to clearwell. 

wru operated for 24 hours. 

wru down due to lightning strikes disabling 
the extraction and injection wells, 

wru operated for 24 hours. 

wru outage to repair transformer grounding. 

wru operated for 24 hours. 

wru down for maintenance to clean the 
screens on the temporary roughing filters. 

wru operated for 24 hours. 

wru down to backwash the zeolite column 
and temporary roughing filters. 

wru operated for 24 hours. 

wru down due to the leaking flange on the 
flocculation tank and leak on acid pump. 

wru down to resolve the acid pump leak. 

wru operated for 24 hours. 

wru down due to acid pump failure. 
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Run Hours Hours 
Month Percent Up Down 

September, 100 144 0 
cant. 

September 91 653.7 66.3 
Totals 

October 100 24 0 

50 12 12 

100 72 0 

96 23 1 

100 72 0 

83 19.8 4.2 

83 20 4 

94 22.5 1.5 

92 22 2 

72 17.3 6.7 

100 120 0 

90 21.5 2.5 

100 192 0 

85 20.5 3.5 

100 48 0 

October 95 706.6 37.4 
Totals 

November 0 0 48 

0 0 24 

H·AreaHWMF 

._----- -------

Dates 

25·30 

1 

2 

3·5 

6 

7·9 

10 

11 

12 

13 

14 

15·19 

20 

21·28 

29 

30·31 

1·2 

3 

G·7 

Explanation 

WSRC· TR·99..()/)013 
Unclassified 

wru operated for 24 hours. 

wru operated for 24 hours. 

wru down to change out zeolite in the main 
column and to clean the strainer on the ferric 
chloride addition. 

wru operated for 24 hours. 

wru down due to malfunction of acid drum 
pump. 

wru operated for 24 hours. 

wru down due to cracked fitting on the 
discharge line from the caustic tank. 

wru down to repair leak on the discharge 
line from the caustic tank. 

wru down to repair a gasket leak on the 
carbon column manway. 

wru down to repair a leak on the suction 
line to caustic pump. 

wru down to change zeolite in temporary 
roughing filter A 

wru operated for 24 hours. 

wru down to repair leak on the carbon 
column vent line and a leak in temporary 
roughing filter B. 

wru operated for 24 hours. 

wru down due to high sludge levels in the 
flocculation tank. 

wru operated for 24 hours. 

wru down due to high differential pressure 
on temporary roughing filters A & B. 

wru down to replace zeolite in the 
temporary roughing filters. 
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Run Hours Hours 
Month Percent Up Down 

November, 0 0 24 
cont. 

0 0 24 

0 0 72 

0 0 24 

0 0 24 

0 0 24 

0 0 24 

4 1 23 

0 0 24 

0 0 24 

69 16.5 7.5 

46 11 13 

0 0 168 

144 

November 4 28.5 691.5 
Totals 

H-AreaHWMF 

Dates 

4 

5 

6-8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18-24 

25-30 

G-B 

Explanation 

WSRC-TR-99-OO013 
Unclassified 

wru down to replace zeolite and dowex in 
the main columns. 

wru down to desludge the flocculation tank 
for inspection of the dispersal ring. 
Maintenance ciearing out the effluent tanK 
lines. Repair of RO piping continues. 

wru down to soak dispersal ring in low pH 
water. 

wru down to desludge the flocculation tank 
and clarifier. 

wru down to soak the dispersal ring in low 
pH water and desludge the flocculation tank. 

wru down to install RO B piping. 

wru down due to pluggage in the charcoal, 
dowex, and zeolite backwash piping. 

wru down due to pluggage in the dowex 
and zeolite backwash piping. 

wru down due to pluggage in the zeolite 
dowex backwash piping. 

wru down due to pluggage in the dowex 
zeolite backwash piping. 

wru down due to pluggage in the dowex 
. zeolite backwash piping. 

wru down due to carryover in the clarifier 
and flocculation tank. 

wru down due to pluggage in the acid 
addition line on the effluent tank and failed 
diaphram in sludge pump A. Lockout of 
equipment required to repair the system not 
possible due to a contract dispute between 
WSRC and the subcontractor. 

wru down due to pluggage in the acid 
addition line on the effluent tank and failed 
diaphragm in sludge pump A. 
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Run HoulS 
Month Percent Up 

December 0 0 

0 0 

27 6.5 

85 20.5 

75 18 

100 360 

14 26.5 

100 72 

December 68 503.5 
Totals 

Grand 63 2766.55 
Totals, 
July-
December 
1998 

H-AreaHWMF 

HoulS 
Down Dates 

24 1 

24 2 

17.5 3 

3.5 4 

6 5 

0 6-20 

165.5 21-28 

0 29-31 

240.5 

1649A5 

G-9 

Explanation 

WSRC-TR-99-00013 
Unclassified 

WTU down for maintenance to unplug the 
acid addition line on the effluent tank. 

WTU down for maintenance to charge RO 
pump accumulator. Completed valve line-
up. 

WTU down for maintenance on RO pump 
accumulator. 

WTU down due to a leak on the RO Train B. 

WTU down to repair the RO Train B. 

WTU operated for 24 hours. 

WTU down to install a platform at the 
flocculation tank. 

WTU operated for 24 hours. 
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WSRC· TR·99-00013 
Unclassified 
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