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1.0 Introduction __________________ _ 
In the spring of 1995, lead concentrations near the nonhazardous limit of 5 milligrams per 

liter (mg/L) were discovered in sodium-chloride brine recovered from the base of the Exhaust 

Shaft (ES) and the Waste Shaft (WS) and boreholes located along the S-400 drift between the 

two shafts. The lead concentrations were monitored quarterly until the spring of 1996, at 

which time the Waste Isolation Pilot Plant Exhaust Shaft Water and Lead Working Group 

was formed to investigate, among other things, analytical uncertainty in the reported lead 

results and the source of the lead in the brine. From June of 1996 through November of 

1996, the ES was sampled on a weekly basis, if brine was present, and other locations were 

sampled monthly. Current sampling of underground brine locations is on a monthly basis. 

The source of the sodium chloride brine in and around the ES and the WS is not indigenous 

Salado Formation brine. Water seeping through the ES liner and condensation of water in the 

ES during humid months serve as the fluid sources, with halite (sodium chloride) dust and 

rock surfaces in the shafts providing additional sodium and chioride ions to the fluid. The 

source of lead in the brine has been traced to corrosion of galvanized chain-link fencing (IT, 

1996), which is used for ground control in the salt section of the shafts. 

As part of the investigation into fluid sources for the brine, water samples were collected 

from water seeping through the ES liner at a depth of about 70 feet (ft) below the ground 

surface and from four surface boreholes adjacent to the ES. Three of four boreholes were 

completed as wells in a saturated zone located in the lower Santa Rosa Formation and upper 

Dewey Lake Formation (i.e., the Santa Rosa/Dewe-y Lake formatiomil contact), approximately 

55 to 65 ft below ground surface (lntera, 1997). Additionally, during maintenance operations 

carried out to remove muck in the Salt Shaft (SS) sump, a limited amount of brine was 

discovered and sampled. Fluids from these sample locations have lead concentrations well 

below the nonhazardous limit. 

This report summarizes analytical results obtained through December 1996 and presents a 

detailed interpretation of the origin and evolution of brine samples collected from 

underground locations. The discussion of analytical results focuses on the precision and 

accuracy of analyses carried out on high-ionic strength brines, with emphasis on 

distinguishing quantitative results from semiquantitative measurements. Presentation of 

quantitative results is accompanied by a geochemical discussion that elucidates the origin and 

evolution of the brines recovered from the underground locations. 

ALJU I ·97 /WP/WIP:R4124 I 301684.002.02.000 



The principal conclus:on of this report is that underground brines collected at the base of che 

ES and boreholes between the ES and the WS have compositions that reflect the interaction 

of Santa Rosa/Dewey Lake formational water and ES water condensate with constructional 

materials (concrete and galvanized chain-link fencing) and naturally occurring rock minerals 

(e.g., halite, anhydrite, and dolomi:e) in the ES. W::-:.ter condensate in the WS and in the SS 

may provide a limited volume of fluid to the sumps of these shafts. 

2.0 Sampling Locations _____________ _ 
Since the May 1995 inception of sampling related to lead issues, brine samples have been 

collected from 26 underground locations (Figure 1 ). Brine samples collected from 13 of the 

26 locations were characterized for hazardous metals only (i.e., arsenic, barium, cad..rnium, 

chromium, lead, mercury, selenium, and silver), and samples from the remaining 13 locations 

·.vere characierized for major, minor, and trace elements as well as hazardous metals. Table 1 

provides a summary for sample locations and analytical parameters. 

Most locations listed in Table 1 were sampled a single time to establish the areal distribution 

of lead in underground brine. Based on the reported analytical results (Appendix A), which 

are discussed further in Chapter 4.0, the area of elevated lead concentrations (i.e., greater than 

0.5 mg/L) is restricted to the ES catch basin (hereinafter referred to as the ES basin), the WS 

sump, and boreholes between the two shafts (MWS8 and OH225) that lie in the S-400 drift 

(Figure 1). Therefore, the sampling program has focused on monitoring lead levels in the 

impacted area at the ES basin, the WS sump, and borehole OH225. Additionally, a 

background location (i.e., indigenous Salado Formation brine) at borehole EEP37B is 

routinely sampled. Currently, the four locations noted above are sampled on a monthly basis. 

In addition to obtaining brine samples at the underground locations listed in Table 1, salt 

muck and debris samples were obtained from the floor of the ES, the WS, and the SS sumps; 

Room lA; and various drum3 containing muck and debris. Figure 1 shows the nondrum 

sampling locations. Solid samples were obtained to determine whether muck and debris are 

potential lead sources and to assess their ability to serve as sinks for the lead in the brine. 

The solid samples were subjected to the toxicity characteristic leaching procedure (TCLP) to 

determine whether these samples were hazardous. AJl tested samples were nonhazardous 

(i.e., all analyzed leachate was below the hazardous lead level of 5 mg/L). Appendix A 

provides and Chapters 3.0 and 4.0 discuss analytical results. 

Al.All -97/WP1WIP'.R4 I 24 2 301684 00202.000 
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Table 1 

Underground Sampling Locations 1and Analytical Parameters 

' =====:::::~-

Underground Location Analytical Parameters 

Borehole C1 HOS, Room C1 

Borehole C1H06, Room C1 

Borehole C1H07, Room C1 

Borehole C1 X11, Room C1 

Borehole DBT10, Room D 

Borehole DPD02, Room D 

Borehole L3X02 
pH, arsenic, barium, cadmium, chromium, lead, 
mercury, selenium, silver 

Borehole L3X06 

Soisho1~ L3X24 

Borehole L3X32 

Borehole in Room L4 

Borehole in Drift W-170 

Borehole near W-620, S-90, E-310 
-· 

Borehole DH36 

Borehole DH42A 

Borehole EEP21B 

Borehole EEP37B 

Borehole OH224 pH, specific gravity, total dissolved solids, 

Borehole OH225 chloride, bromide, sulfate, nitrate, ammonium, 

Borehole OH226 
total organic carbon, total inorganic carbon, 
boron, calcium, potassium, magnesium, sodium, 

Borehole OH49 iron, zinc, arsenic, barium, cadmium, chromium, 

Borehole OH63 lead, mercury, selenium, silver 

Borehole OH7 4 

Exhaust Shaft Basin 

Salt Sl°'aft Sump 

Waste Shaft Sump 
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Near-surface sampling locations include the seepage water entering the ES at a depth of 

approximately 70 ft below the collar and four shallow boreholes adjacent to the ES. The 

wells encountered water-saturated sediments in an interval that is approximately 55 to 65 ft 

below ground surface, which coincides with the lower Santa Rosa Formation and the upper 

Dewey Lake Formation. The seepage water in the ES was sampled in January and July 1996, 

and the four boreholes were sampled in late September and early October 1996. Analysis of 

July 1996 samples from the ES seepage were limit\!d to hazardous metals; all other near

surface water samples were analyzed for major, minor, and trace elements as well as 

hazardous metals. Appendix A provides information on sampling Jates and analytical results. 

3.0 Analytical Results ______________ _ 
Appendix A provides analytical results for unfiltered fluid samples collected since May 1995. 

A chargt:-bahmce calcu!ation is provided for samples that have major-ion analyses. This 

calculation gives a quick check on the quality of the analysis. The analysis is considered to 

pass the initial quality assurance/quality control (QA/QC) screening if the charge balance lies 

between -5 and +5 percent. In general, charge-balance values Jess than -5 or greater than +5 

indicate problems with the analytical measurement of major ions. Analytical results that fall 

outside the recommended charge-balance range should not be used when interpreting results 

and making decisions. Using this criterion, this report draws interpretations and conclusions 

entirely from data received between June 1996 through December 1996 from Wastren's 

analytical laboratory in Grand Junction, Colorado. "11'.'ables 2 through 9 summarize sample 

statistics for the Wastren analytical results by sampling location. 

Other QNQC problems associated with the analysis of high-ionic strength brines 

(e.g., saturated sodium-chloride brines) are sample dilution factors, recovery of matrix spike, 

and attainment of acceptable precision and accuracy measurements. The measurement of 

analyte concentrations in saturated sodium-chloride brines is a difficult analytical problem, 

primarily because of high loads of total dissolved solids (TDS). High IDS values commonly 

require that large sample dilution factors are needed prior to analysis. Large dilution factors 

may increase detection limits above regulatory levels (e.g., above TCLP hazardous waste 

limits), which results in unusable data for determining whether the brine is nonhazardous 

material. Other potential problems with saturated sodium-chloride brines occur when the 

addition of matrix spike results in precipitation of solids. These problems may lead to 

unacceptable spike recoveries (i.e., poor accuracy) and poor agreement among duplicate 

analyses (i.e., poor precision), which may result in the reporting of analytical data that do not 
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Table 2: 

Summary of Brine Composition for Exhaust Shaft Basin 
Wastren Analyses from June 1996 through December 19968 

' 
Statistical Sumr.iary 

Standard Number of 
Analyte Mean Deviation Minimum Maximum Observations 

- I pH 6.8 O.E:> 6.0 7.4 22 

Total dissolved solids (mg/L) 350000 206000 79000 672000 22 

Chloride (mg/L) 173000 92500 42400 303000 22 

Sulfate (mg/L) 1160 77:3 156 2290 22 
,._. -

Bromide (mg/L) 648 60"t 52.6 1670 22 

Nitrate (mg/L) 266 13!~ 89 499 22 

Total inorganic carbon (mq/L) 35.9 10.4 23.4 68.8 20 

Total organic carbon (mg/L) 704 576 50.8 1610 22 

Ammonium (mg/L) 33.9 26.:2 2.8 72.5 22 

Sodium (mg/L) 29200 15300 10700 54400 22 

Potassium (mg/L) 10400 11000 168 26700 22 

Magnesium (mg/L) 29500 24400 4380 65900 22 

Calcium (mg/L) 22100 1520'J 5070 46600 22 

Boron (mg/L) 314 32fi 8.4 863 22 

Lead (mg/L) 17.5 18.1 0.14 48.1 22 

Zinc (mg/L) 2300 2530 8.68 6470 22 

asee Appendix A for Wastren analyses. 
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Table 3 

Summary of Brine Composition for Borehole MWSS 
Wastren Analyses from June 1996 through December 19968 

Statistical Summary 

Standard Number of 
Analyte Mean Devialtion Minimum Maximum Observations 

,_ 
i 

pH 6.0 0.1 5.9 6.2 2 

Total dissolved solids (mg/l) 448000 18000 435000 460000 2 

Chloride (mg/L) 233000 1000 232000 234000 2 

Sulfate (mg/L) 333 22 317 348 2 
·-

Bromide (mg/l) 1270 10 1260 1280 2 

Nitrate (mg/l) 223 19 209 236 2 

Total inorganic carbon (mg/L) 7.3 0.4 7.0 7.5 2 

Total organic carbon (mg/l) 1460 10 1450 1470 2 

Ammonium (mg/l) 78.8 11.S 70.6 86.9 _L 2 
--------

Sodium (mg/l) 41800 1400 40800 42800 2 

Potassium (mg/l) 21500 500 21100 21800 2 

Magnesium (mg/L) 29400 400 29100 29700 2 

Calcium (mg/l) 36901) 1900 35500 38200 2 

Boron (mg/L) 295 41 266 324 2 

Lead (mg/L) 17.5 1.2 16.6 18.3 2 
-· 

Zinc (mg/L) 753 
I 

19 I 739 766 2 

asee Appendix A for Wastren analyses. 
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Table 4 

Summary of Brine Composition for Borehole OH225 
Wastren Analyses from June 1996 through December 19968 

: 

Statistical Summary 

Standard Number of 
Analyte Mean Deviation Minimum Maximum Observations 

: 

I pH 6.7 0.1 6.4 7.0 22 

Total dissolved solids (mg/L) 413000 20000 365000 439000 22 

Chloride (mg/L) 218000 6000 204000 227000 22 

Sulfate (mg/L) 357 47 327 540 22 

Bromide (mg/L) 820 78 693 924 I 22 

Nitrate (mg/L) 249 17 209 267 22 

Total inorganic carbon (mg/L) 10.3 1.0 8.9 13.0 20 

Total organic carbon (mg/L) 832 61 705 918 22 

Ammonium (mg/L) 72.5 17.4 45.8 106 22 

Sodium (mg/L) 55400 3400 50200 62400 22 

Potassium (mg/L) 11700 1100 10200 13200 22 

Magnesium (mg/L) 28400 1600 24000 30400 22 

Calcium (mg/L) 24900 1300 21500 26500 22 
-· 

Boron (mg/L) 262 23 231 306 22 

Lead (mg/L) 15.6 2.9 11.0 20.2 22 

Zinc (mg/L) 155C 160 1090 ~690 22 

asee Appendix A for Wastren analyses. 
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Table 5 

Summary of Brine Composition for Waste Shaft Sump 
Wastren Analyses from June 1996 through December 19968 

Statistical Summary 
-

Standard Number of 
Analyte Mean Deviati1on Minimum Maximum Observations 

: 

pH 7.1 0.1 7.1 7.2 9 

Total dissolved solids (mg/L) 462000 36000 414000 503000 9 

Chloride (mg/L) 233000 50CO 227000 240000 9 
-· 

Sulfate (mg/l) 213 11 185 221 9 

Bromide (mg/L) 1650 81 1500 1740 9 

Nitrate (mg/L) 121 8 105 130 d 

Total inorganic carbon (mg/l) 12.9 2.1 8.3 14.4 7 

Total organic carbon (mg/l) 1840 90 1620 1930 9 

Ammonium (mg/L) 74.9 14.2~ 44.2 90.2 9 

Sodium ~mg/L) 41200 2900 38300 47400 9 

Potassium (mg/L) 21600 900 19900 22600 9 

Magnesium (mg/l) 12300 2700 10400 17100 9 
-· 

Calcium (mg/L) 68200 3000 64000 72000 9 

Boron (mg/L) 155 9 140 170 9 
-· 

Lead (mg/L) 0.922 0.60"1 0.302 2.26 9 

Zinc (rng/L) 413 ?.14 142 667 9 

8 See Appendix A for Wastren analyses. 
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Table 6 

Summary of Brine Composition for Salt Shaft Sump 
Wastren Analyses from June 1996 through December 19968 

' 
Statistical Summary 

Standard Number of 
Analyte Mean Deviatiion Minimum Maximum Observations 

' 
pH 6.9 0.0 6.9 6.9 2 

Total dissolved solids (mg/l) 380000 1000 379000 380000 2 

Chloride (mg/l) 209000 2000 207000 210000 2 

Sulfate (mg/L) 8540 90 8470 8600 2 

Bromide (mg/L) 1450 10 1440 1450 2 

Nitrate (mg/l) 13.5 0.2 13.3 13.6 2 

Total inorganic carbon (mg/l) 24.6 1.1 23.8 25.4 2 

Total organic carbon (mg/L) 847 33 824 870 2 
__, 

Ammonium (mg/l) 121 0 121 121 2 
-· 

Sodium (mg/L) 80700 200 80500 80800 2 

Potassium (mg/L) 19000 900 18300 19600 2 
-· -· 
Magnesium (mg/L) 24300 200 24100 24400 2 

Calcium (mg/l) 934 48 900 968 2 
-· 

Boron (mg/L) 398 4 395 400 2 

Lead (mg/l) 0. 101 0.00·11 0.100 0.101 2 

I Zinc (mg/L) 479 4 47€ 482 2 
: 

asee Appendix A for Wastren analyses. 
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Table 7 

Summary of Brine Composition for Borehole EEP37B 
Wastren Analyses from June 1996 through December 19968 

Statistical Summary 

Standard Number of 
Analyte Mean Devialtion Minimum Maximwm Observations 

' 
pH 6.0 0.1 5.9 6.1 9 

Total dissolved solids (mg/L) 383000 17000 351000 396000 9 

Chloride (mg/L) 196000 5000 190000 201000 9 

Sulfate (mg/L) 16100 300 15600 16300 9 

Bromide (mg/L) 1550 30 1510 1590 9 

Nitrate (mg/L) 1.4 o.~~ 1.1 1.6 5 

Total inorganic carbon (mg/L) 1.3 0.~I> 0.9 1.8 7 

Total organic carbon (mg/L) 4.3 3.a 1.9 10.5 6 
- ·- --· 

Ammonium (mg/L) 180 31 141 216 7 

Sodium (mg/L) 79900 2700 76400 84900 9 

Potassium (mg/L) 16600 400 15900 17300 9 
-

Magnesium (mg/L) 23900 500 23100 24800 9 
-· 

Calcium (mg/L) 303 43 257 404 9 

Boron (mg/L) 1580 40 1530 1640 9 

Lead (mg/L) 0.0362 0.03:26 0.0125 0.100 9 

' Zinc ~mg/LI 0.276 0.1~'4 0.134 0.430 9 
I 
8 See Appendix A for Wastren analyses. 
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Table 8 

Summary of Brine Composition for Borehole OH63 
Wastren Analyses from June 1996 through December 19968 

: 

Statistical Summary 
~. 

Standard Number of 
Analyte Mean Deviation Minimum Maximum observations 

: 

pH 6.1 0.1 6.1 6.2 2 

Total dissolved solids (mg/L) 394000 4000 391000 396000 2 

Chloride (mg/L) 204000 0 204000 204000 2 

Sulfate (mg/l) 17300 100 17200 17300 2 
..... --

Bromide (mg/l) 1630 0 1630 1630 2 

Nitrate (mg/l) 1.4 NA 1.4 1.4 1 

Total inorganic carbon (mg/L) 0.5 0.1 0.5 0.6 2 

Total organic carbon (mg/l) NA NA NA NA 0 

Ammonium (mg/L) 200 1 199 200 2 
-· 

Sodium (mg/l) 78300 0 78300 78300 2 

I Potassium (mg/l) 
-· 

18200 100 18100 18200 2 
-· 

Magnesium (mg/l) 2~900 0 23900 23900 2 

Calcium (mg/l) 327 6 322 331 2 

Boron (mg/L) 1580 0 1580 1580 2 

Lead (mg/L) 0.001 0.000 0.001 0.001 2 

Zinc (mg/l) 0.449 0.008 0.443 0.4!::4 2 
I 

asee Appendix A for Wastren analyses. 
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Table 9 

Summary of Brine Composition for Perched Water 
Wastren Analyses from June 1996 through December 19968 

Statistical Summary 
•. 

Standard Number of 
Analyte Mean Deviation Minimum Maximum Observations 

pH 7.5 0.1 7.3 7.7 10 

Total dissolved solids (mg/L) 7400 3000 4000 11500 10 

Chloride (mg/L) 3130 1690 1160 5400 10 

Sulfate (mg/L) 929 65 852 994 10 
-· 

Bromide (mg/L) 9.5 0.5 9.0 10.2 10 

Nitrate (rng/L) 15.5 3.3 9.5 18.2 10 

Total inorganic carbon (mg/L) 49.5 6.0 39.9 58.0 10 

Total organic carbon (mg/L) 7.7 1.4 5.6 10.5 10 

Ammonium (mg/L) 0.25 0.17 0.05 0.5 10 

Sodium (mg/L) 858 552 268 1660 10 
-
Potassium (mg/L) 25.3 9.4 11.9 36.7 10 

Magnesium (mg/L) 554 164 340 744 10 

Calcium ~rng/L) 706 225 446 1010 10 

Boron (mg/L) 0.30 0.32 0.18 1.20 10 

Lead (mg/L) 0.00165 0.000Ei9 0.00076 0.00300 10 
-· 

Zinc (mg/i..) 0.0139 0.0103 0.0047 0.0309 a 
: 

asee Appendix A for Wastren analyses. 
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meet established limits for accuracy and precision. Therefore, analytical results received on 

brine samples were reviewed in detail to determine whether the data represent 

semiquantitative or quantitative results. The principal conclusion from this review is that 

analytical results received from the NUS analytical laboratory are considered semiquantitative 

results, and tht!y are not presented in the int<:.:rpretat:i:ons and conclusions reached in this 

report. However, this finding has no bearing on past waste management practices, because all 

brine collected from impacted underground locations has been handled, stored, and shipped as 

hazardous waste. Appendix B provides a summary of the data review. 

4.0 Origin of Brine Composition,s _________ _ 
Major Elements. Tables 2 through 9 and Figures 2, 3, and 4 summarize the major-element 

composition of brine collected from underground locations and perched water collected from 

the Santa Rosa/Dewey Lake formational contact in 1the vicinity of the ES. AJditionally, 

Figures 2, 3, and 4 plot the corrosion-test (CT) brine used in the corrosion testing of 

galvanized chain-link fence samples (IT, 1996) to illustrate the position of a saturated sodium

chloride brine fanned by the dissolution of Salado Formation salt in deionized water. The CT 

brine was prepared using Salado salt mined near Room 1 of Panel 1 (Figure 1). 

Figures 2, 3, and 4 reveal distinct fields for indigenous Salado Formation brine (locations 

EEP37B and OH63) relative to noniridigenous brines present in the underground workings 

(the ES hasin, the WS sump, the SS sump, OH225, and MWS8), CT brine, and perched 

water. The origin of these distinct compositions is tied to dissolution and precipitation of 

halite and anhydrite, fluid interaction with concrete, and the mixing of nonindigenous brine 

with perched water and Salado brine. 

Figures 2a and 2b plot the major cation and anion molar ratios, respectively. On Figure 2a, 

indigenous Salado Formation brines cluster near a sodium/potassium (Na/K) molar ratio of 

10 aI1d a calci~m/magnesium (Ca/Mg) molar ratio of 0.01, with all other samples having 

higher calcium/magnesium ratios. Figure 2b reveals that indigenous Salado brines occupy a 

distinct space where the molar ratio for sulfate/total inorganic carbon (SO iTIC) is above 

1,000 and chlorine/bromine (Cl/Br) is approximately 300. Figures 2a and 2b also show that 

the plotted fields for the WS sump, the SS sump, OH225, and MWS8 are well defined 

AL'Ol-97/WP/WIP:R4124 14 301684.002.02.000 



0 
'+: 
I! ... 
ca 
0 
E 
(.) 
j:: --.... 0 
CJ) 

(a) • 
a-

1 E+2 ~ -- - -- - -- - - ---~ -

a --------- ---- --- --------- - -1- - ---
a 

0 

1E+O -----~----

1 E-1 _,,__ _______ _,_ ____ .,.__,.....,._. ....,.., __ .,..__ ___ .......,..,..,._ _ __,_ __ ,__,.._--+ 

1E-3 1E-2 1 E-1 1E+O 1E+1 

Ca/Mg molar ratio 

----· 
I (b) 

CESbas1n XMWS8 

l_ ()OH225 QWSsump 
.6,EEP37B J(Oh63 
+sssump eCT bnne 1E+3 
-Perched water 

•• 
1E+1 

1E+O: 

1E-1 -~------------~-----+--+---~-...+----+-·------+---+-......... +-+--..-+ 

1E+2 1E+3 1E+4 

Cl/Br molar ratio 

Figure 2 
Variation of (a) Sodium/Potassium Versus Calcium/Magnesium and 

(b) Sulfate/Total Inorganic Carbon Versus Chloride/Bromide 
for Brine and Water Samples 

1E+S 

AUOl-97/WPIWIP:R4124 15 301684.002-02.000 



1500 

~ 
o, 

--- -0 --· 

JC 

----~ 

(a) 

• 
xx 

:::r i 200 --OI 
§. 
cu 
:'2 
E 
0 ... 
al 

:::r -OI 
E -cu -ca ... 
~ 
z 

900 

600 

300 

0 200 400 600 

1 E+3 --?------

1E+2 

1 E+1 

------
DES basin 

XMWS8 

OOH225 

owssump 

+sssump 

AEEP37B 

JC0Hti3 

-Perched water 

•ES spray 72' be1ow collar 

---

i 0 ESbas1n 

I
i, 

+ 
0 OH225 

SS sump 
------ ' -- ---1 JC OH63 

X MWS8 

0 WSsump 

A EEP37B 

e CTb~ne ; 

I - ~erched water --Regression line I 

800 1000 1200 1400 

Bornn (mg/L) 

a 0, 
in ~8 a c 

______ o_ ~. 
ti 

-- .... ---

+ 

1600 1800 

(b) 

1E+O +------..___.........,..,..... ________ . __ ........,......,...,..,... _ _,..~....,.--+-+-..-..++---~-+--..* 

1E-2 1 E-1 1E+O 1E+1 1E+2 1E+3 

Ammonium (mg/L) 

Figure 3 
Variation of (a) Bromide Versus Boron and 

(b) Nitrate Versus Ammonium for Brine and Water Samples 

ALIOl-97/WPIWIP:R4124 16 301684.002.02.000 



c 
:J -g 60 - -· ·- - -- -

c 
0 

.Q ... 
ta 
0 
u 
i::: 
ta 
Cl ,_ 
0 
i::: 

c;; -0 
I-

40 

20 

0 
5.75 

a 
..... ]J 

c 
B 

a a 

x x 

6/l/!. • 
6.00 6.25 

CES basin 

XMWS8 

OOH225 
OWSsump 

+sssump 

.AEEP37B 

:iiCOd63 

ecTbnne 
-Perched water 

a 

<> 
0 

<lit> ~ ,,90. 0 

·• • 
6.50 6.75 

pH 

(a) 

• a 
·····-- ·-·· QIJ_ ····er·- ..... 

D 

08 0 

0 0 

7.00 7.25 7.50 7.75 

2000 --------·----·-----------------------.-

:J 1600 .. -Cl 

.§. 
i::: 

_g 1200 ... 
ta 
0 
u 
i::: 
~ 800 ... 
0 
ta -{:. 400 

a 
D 

xD x 

a a a 
g 

0 

0 0 
go e 

...... ·•···· ·- -- 0 -

..... j 

a 
D 

DO• 

Cl g 

DES basin 

XMWS8 

()OH225 

OWSsump 

+sssump 

,AEEP378 

)ICOH63 

ecT bnne 

-Perched water 

(b) 

{j IC c 
0 +----,~6--illlll-·~'---------~~--~--+-~---i ........ ----+..-..-----+ 
5.75 6.00 6.25 6.50 

Figure 4 

6.75 

pH 

7.00 7.25 

Variation of (a) Total Inorganic Carbon Versus pH and 

7.50 7.75 

(b) Total Organic Carbon Versus pH ·for Brine and Water Samples 

AL/Ol-971WP/WIP:R4 I 24 17 j(,)684.002.02.000 



relative to samples from the ES basin and perched 11Nater locations. Samples from the SS 

sump plot between the Salado brine and nonindigenous brines. The highest sodium/potassium 

and chlorine/bromine molar ratios are associated with CT brine-a saturated sodium-chloride 

brine that has not experienced evaporation. 

Figure 3a plots bromine versus boron and shows all sampling locations are defined by a close 

cluster of sampling points, except samples from the ES basin. Samples from the ES basin 

display an excellent positive trend (R2 = 0.99) and are anchored at low values of bromine and 

boron by the CT brine samples. To the right of the regression line, high boron conc~ntrations 

separate Salado brine from nonindigenous samples. The range in bromine concentration is 

greater than that observed for boron variance at the ES basin, OH225, and the WS sump 

locations. 

Figure 3b summarizes the nitrogen system. Again, sampling locations are well clustered with 

the exception of the ES basin brines and perched water samples. The CT brine samples c:tre 

absent from the plot because there was no detectabie nitrate (NO~-) in these samples. The 

scatter in ammonium (NH4 +) concentration for the perched water samples is caused by the 

ammonium measurements being within an order of magnitude of the instrument detection 

limit (0.05 mg/L). Salado brines are well defined by high ammonium concentrations and by 

low nitrate concentrations. Brine samples from the SS sump lie between Salado brines and 

nonindigenous brine samples, similar to observations on Figure 2. 

Figure 4 summarizes pH measurements versus TIC and total organic carbon (TOC). Samples 

with pH above 7 .25 (perched water and some ES basin brine) show a positive correlation with 

TIC (figure 4a), indicating bicarbonate ion (HCo3·-) buffers the µH in these samples. There 

is no strong indication of dependent behavior for TIC in the remaining brine samples. 

However, on Figure 4b most samples fall along a trend of increasing TOC as pH decreases. 

Salado brines occupy a distinct space on the TOC/pH plot, having both low pH and TOC 

concentrations. At very low TOC values, the pH of CT brine falls between Salado brines and 

perched water.. In contrast, brine from the WS sump has the highest TOC concentrations and 

moderately high pH values. 

Based on the brine and brackish water compositions depicted on Figures 2, 3, and 4, several 

hypotheses are proposed to account for the observed compositions of nonindigenous fluids: 
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1. Dissolution of halite, anhydrite, and associated evaporite minerals in the Salado 
Formation and mined salt dust resulting from condensation of moisture; 
accompanied by small fluid inputs seeping through concrete liners in the shafts. 

2. Dissolution of halite, anhydrite, and associated evaporite minerals in the 
surf ace salt piles by rain and subseq1.1ent infiltration of surface runoff to form a 
perched water body at the Santa Rosa/Dewey Lake formational contact. 

3. Minor dissolution of carbonate minerals (e.g., calcite and dolomite) and/or 
leaching of calcium from the cementitious construction matelials (e.g., liner 
and grout spillage) in the ES, the WS, and the SS. 

4. Strong evaporation of brine present in the ES basin, with varying lesser 
amounts of evaporation experienced by samples obtained from the WS sump, 
the SS sump, OH225, and MWS8. 

5. Precipitation of halite and anhydrite from brine undergoing intense evaporation 
in the ES basin. 

6. Introduction of TOC and nitrogen compounds from diesel exhaust in the ES, 
the WS, and foe SS. 

7. Introduction of TOC from grease and oil present on cables and equipment in 
the WS and the SS. 

3. Mixing of Salado brine o.nd nonindigenous brine at the SS sump. 

Hypothesis 1 is supported by the fluid compositions reported for the ES basin, the WS sump, 

the SS sump, OH225, and MWS8 (Appendix A and Tables 2 through 6). These fluid 

compositions were used to construct solubility plots for halite and anhydrite (Figure 5). 

Figure 5 shows the solubility curve for halite (Figure 5a) and anhydrite (Figure 5b ), as 

calculated with the EQ3NR geochemical code (Wolery, September 1992) using the Pitzer 

equations for high-ionic strength brines and the thermodynamic database of Harvie et al. 

(1984 ). Figure 5a illustrates that the calculated halite solubility curve parallels the trend of 

plotted samples from boreholes that tap indigenous Salado brine (EEP37B and OH63) and 

nonindigenous locations, exceptions being some samples from the ES basin and all perched 

water samples. Also note that CT brine lies at the high end of the halite solubility curve. On 

Figure 5b, all samples, with the exception of the perched water samples and CT brine, plot 

very near or on the anhydrite solubility curve. The good agreement between the predicted 

solubility curves and observed sample trends is strong evidence that the bulk of 

nonindigenous brine samples are in equilibrium with halite and anhydrite. 

AUO 1-97 /WP/WIP·.R4 l 2.4 19 301684.002.02.000 



::J -Cl 
.§. 
E 
::I 

"C 
0 

1E+5 

1E+4 

"' 1E+3 

1E+2 

1E+5 

CJ 
CJ 

0 50000 

CJ \. 
\ 

1E+4 c 
-~B fr. ____ 

::J --Cl 
§. 
E 
:;, 
u 
iii 
u 1E+3 · -

• 

0 3000 

CJ 
l[J 

c B o 

c ES ta11;1n 

x MW~; 

0 OH22~; 

0 WSscmp 

+ SS sump 

b. EEP'Ji'B 

x OH63 

• CT bnne 

Percht1d wa.er 

- ES spr.ay, 7Z below collar 

--Halrte 1;olubilrty curve 

100000 150000 200000 250000 

Chloride (mg/L) 

a ES basin 

x MWS8 

0 OH225 

0 WSsump 

+ SS sump 

b. EEP378 

x OH63 

• CT brine 

Perched water 

• ES spray 72' below collar 

' --· Anhydme solub1lrty curve 

6000 9000 

Sulfate (mg/L) 

12000 

Figure 5 

Solubility Curves for (a) Halite and 

(a) 

300000 350000 

(b) 

15000 18000 

(b) Anhydrite Relative to Plotted Brine and Water Samples 

AL'C1-971WP/WIP:R4!24 20 30 i 684.002.02.000 



Evidence to support Hypothesis 2 is found in the fluid compositions reported for perched 

water (Appendix A and Table 9) and on Figures 2 and 6. Table 9 summarizes the simple 

statistics for 10 perched water samples and shows tlhat the increase in total dissolved solids 

(TDS) is largely ci.ttributed to an increase in the sodium and chlorine concentrations, which is 

indicative of halite dissolution. This is reflected on Figure 6, where an increase in the 

sodium/potassium (Figure 6a) and chlorine/bromine (Figure 6b) molar ratios is accompanied 

by an increase in TDS. Figure 2 also reveals the d].ssolution of halite in the scatter of the 

sodium/potassium and chlorine/bromine molar ratios, both of which increase as halite 

dissolution proceeds (i.e., sodium and chlorine are added to solution while other ions remain 

relatively constant). Similar arguments can be made with calcium and sulfate ions to show 

lhat anhydrite and/or gypsum dissolution has occurred. 

Hypothesis 3 is needed to account for the TIC concientrations in nonindigenous brine and 

perched water samples, as well as calcium/magnesium molar ratios near one (Figure 2a). 

Dissolution of dolomite (CaMg[C03Ji) would yield a solution with a calcium/magnesium 

molar ratio near one and elevated TIC concentrations (e.g., greater than 20 mg/L). 

Additionally, dissolution of carbonate waters will buffer the pH of the fluid between 7 and 8. 

These conditions appear to be met for perched water samples and some samples from the ES 

t:-asin (Figures 2a and 4a). However, brine samples from the WS sump have 

calcium/magnesium molar ral.ios of about 4, which suggests addition of calcium from 

cementitious materials in the WS. In contrast, brine samples from the SS sump have 

calcium/magnesium molar ratios of about 0.015, which may indicate a component of 

indigenous Salado brine (discussed under Hypothesis 8). 

Evaporation (Hypothesis 4) is indicated by the linear trend of ES basin samples on 

Figures 3a, 3b, and Sa. On Figure 3a, bromine and boron concentrations exhibit an excellent 

positive correlation (R2 = 0.99), which is evidence for an evaporation process because both of 

these elements tend to be conserved in the residual brine. In contrast to bromine and boron 

being conserved in a brine undergoing evaporation, calcium, sulfate, sodium, and chlorine 

may be removed from a brine undergoing evaporation by the precipitation of anhydrite and 

halite. Note that the CT brine samples anchor the low end of the ES basin evaporation trend 

because this prepared brine was kept in a sealed container. Figure 3b reveals similar 

evaporation behavior for nitrate and ammonium, which are also conserved constituents in a 

brine undergoing evaporation. Finally, the increasing linear trend observed on Figure Sa 
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moves toward the halite solubility curve as evaporation proceeds; and once the brine is 

saturated with halite, it follows the solubility curve. 

Figures 2, 5, and 6 support precipitation of halite and anhydrite from ES basin brine 

undergoing evaporation (Hypothesis 5). Figure 2 shows the large spread in s.odium/potassium 

and chlorine/bromine molar ratios, indicative of halite dissolution or precipitation. The CT 

brine samples represent dissolution of halite only, whereas halite dissolution and precipitation 

is suggested by ES basin samples that exhibit variation in sodium/potassium and 

chlorine/bromine ratios. On Figure 6, the decrease in sodium/potassium and chlorine/bromine 

as TDS increases is conclusive evidence of evaporation in ES brine samples. Evaporation 

increases TDS and concentrates sodium and chlorine ions until halite saturation is reached 

(Figure 5). Upon reaching halite saturation, sodium and chlorine will be removed from the 

brine and the sodium/potassium and chlorine/bromine ratios fall as halite is precipitated 

(Figure 6). Compare this negative trend to the positive trend observed for perched water 

samples that have dissolved halite (Figure 6). A decrease in the calcium/magnesium and 

sulfateffIC molar ratios for ES basin samples (Figure 2) is subtle but indicates anhydrite 

precipitation is also occurring. 

Hypothesis 6 is supported by analytical data on brine samples (Appendix A and Tables 2 

through 6), the presence of nitrogen compounds in diesel exhaust (U.S. Department of the 

Interior, 1992), and Figures 3b and 4b. Prior to placing the catch basin at the base of the ES 

in April 1996, fluids accumulating at the base of the ES where delivered to MWS8 and 

OH225 via fractures in the drift floor. Therefore, samples collected at MWS8 and OH225 

also show elevated TOC and nitrate values. Nitrate salts have not been identified in the 

Salado Formation, which rule:-> out the evaporite minerals as a source. Salado formation brine 

has high concentrations of ammonium but little to no detectable nitrate (Figure 3b) and TOC 

(Figure 4b ), ruling out Salado brine as the nitrogen or TOC source for nonindigenous brines. 

However, some nitrogen may be derived from Salado brine for samples obtained from the SS 

sump (Hypothesis 8). Finally, analyses of diesel exhaust identify nitrogen compounds that 

can be washed out of the ventilation air by condensation in the shafts. 

The addition of TOC to the nonindigenous brine samples from greased and oiled cables 

present in the WS and in the SS is suggested by comparing Figures 3b and 4b. On 

Figure 3b, nitrate concentrations in samples from the WS sump are similar to the lowest 

nitrate concentrations in the ES basin samples, yet TOC concentrations in the WS sump 
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samples are greater than those in the ES basin samples (Figure 4b). In contrast, samples from 

the SS sump have lower nitrate concentrations relative to samples from the ES basin 

(Figure 3b) but similar TOC concentrations (Figure 4b ). This is thought to indicate that TOC 

in brines obtained from the WS and the SS sumps i1s not derived solely from diesel exhaust. 

Hypothesis 8 proposes that the brine composition represented by samples recovered from the 

SS sump represents mixing between Salado brine aJ11d nonindigenous brine. Figures 2 and 3 

support this hypothesis. If a mixing line is drawn from the cluster of EEP37B samples 

through the samples collected at the SS sump, the endpoint of this projection lies at or near 

the samples obtained from the WS sump and from MWS8. On Figures 2b and 3b, the SS 

sump samples are located approximately midway between EEP37B and the WS sump 

5.amples. However, on Figure 3~ lhe SS sump samples fall closer to EEP37B sarnples, and on 

Figure 4a they are closer to the WS sump samples. If mixing is a viable hypathesis, then 

Figure 3a indicates that calcium has been removed or magnesium has been added to the 

mixture (i.e., the calcium/magnesium ratio is lower than expected for a 50/50 mixture 

indicated on Figures 2b and 3b ). A reasonable condusion is that calcium has been removed 

by precipitation of anhydrite. In a similar fashion, one must account for the removal of boron 

from the SS sump samples to account for the lower-than-expected boron concentrations in a 

50150 mixture of EEP37B and the WS sump brines (Figure 3a). A possible explanation 

would be removal of boron by adsorption onto anhydrite or clay minerals present in the 

Salado Formation, which may also account for the relatively low boron concentrations at 

OH225, MWS8, and the WS sump (Figure 3a). However, the adsorption process remains 

equivocal, and further investigation will be required to resolve the issue. 

Lead and Zinc Concentrations. Lead and zinc have been introduced into the 

nonindigenous brines through corrosion of the galvanized chain-link mesh that is present in 

the ES and the WS (IT, 1996). Figure 7 summariz<:::s lead and zinc concentrations at seven 

underground locations for Wastren analytical results received since July 1996. Solid symbols 

indicate the initial sample collected and open symbols indicate a duplicate (if taken). The 

relative degree of overlap between the solid and open symbols on a given date indicates the 

precision of the analysis (e.g., precision is excellent if the open symbol completely covers the 

solid symbol). 

On Figure 7a, all samples collected at OH225 and most samples collected at the ES basin 

have lead concentrations above the nonhazardous limit. The sample collected on October 22 
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from rvtwS8 is also above the nonhazardous limit. Samples collected from the WS and the 

SS sumps, EEP37B, and OH63, and perched groundwater at the Santa Rosa/Dewey Lake 

formational contact have lead concentrations below the nonhazardous limit. EEP37B and 

OH63 sample indigenous Salado Formation brine, a1t1d lead concentrations in samples from 

these boreholes indicate ambient background levels for lead in the range of 0.001 to 

0.1 mg/L. All other Resource Conservation Recovery Act (RCRA) metals are well below 

nonhazardous limits (Appendix A). 

Temporal variation of zinc is summarized on Figure 7b. In general, zinc concentrations are 

about 1,000 times greater than lead concentrations for brine samples recovered from the SS 

sump; 100 times greater than lead levels in brines from the ES basin, MWS8, OH225, and the 

WS sump; and approximately 10 times greater than lead values in the Salado b!ine (EEP37B) 

and perched water. Zinc values generally rise and fall with lead concentrations, as expected 

if galvanized material is the source for these metals. However, exceptions include July 22 

and September 23 for the ES basin samples and November 26 for the WS sump samples. On 

the indicated dates for the ES basin samples, lead values decreased relatively more than zinc, 

as estimated by extrapolating between previous and successive analytical results. As 

analytical results for lead on these dates are good quantitative numb_ers (Appendix A), 

decreasing lead concentrations suggest that lead has been removed from the brine by 

precipitation of a solid (e.g., PbC03). For the WS sump, the November 26 sample had higher 

lead and lower zinc concentrations relative to the previous sample. Again, analytical results 

for the metals are validated as good quantitative numbers (Appendix A). This suggests that 

some particulate lead was present in this unfiltered sample to elevate the lead concentration. 

The fluctuation of lead concentrations, and major elements, in the ES basin samples has been 

suggested to be related to the volume of brine recovered from the catch basin on a weekly 

basis. The hypothesis is that a sampling event that occurs when there is a large volume of 

brine in the catch basin will yield a more dilute sample relative to samples obtained when the 

volume of brine in the basin is small. Figure 8a plots the weekly volume of brine removed 

from the catch basin along with lead concentrations reported for the brine sample collected on 

the given date. The highest lead concentrations were recorded for samples obtained from the 

ES basin on July 15, August 27, September 4, and September 10, 1996. Corresponding brine 

volumes removed from the basin were approximately 2,000 Lon July 15; 1,500 Lon 

August 27; and none on September 10. There is no record for brine removal to correspond 
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to the September 4 date. The lowest lead concentrations correspond to brine removal of 

400 L (July 22) and 600 L (August 19, October 14,, and November 25). What is apparent 

from this tabulated data is that there is no clear corirelation between the volume of brine 

removed and the lead concentration when samples are taken on a weekly basis. 

Because of the large volume of air that passes over the ES basin daily, significant evaporation 

can take place on a daily basis. Therefore, fluid that enters the basin the day prior to 

sampling is likely to be more dilute relative to fluidl that enters the basin the day after 

sampling and resides in the basin six days prior to the next sampling event. For this 

hypothesis, the weekly volume of brine removed from the basin is not critical, but the timing 

of when the majority of fluid enters the basin is. T,esting of this hypothesis would involve 

daily sampling and emptying of the ES basin, which is not phmned at this time. 

Additional information on brine removal was collected at OH225, and Figure 8b charts the 

trend of lead concentraticns and brine volume removed from this location. Unlike the ES 

basin, OH225 is covered, and evaporation of the brine is minimal. However, as noted for the 

ES basin, there is no clear correlation of lead concentration with the volume of brine removed 

from OH225. Lead concentrations from the end of August through .October 22 range from 11 

to 19 mg/L, yet the volume recovered from the borehole was relatively constant at about 

100 L. 

5.0 Conclusions __________________ _ 
Since the May 1995 inception of sampling related to water and lead issues in the vicinity of 

the ES, brine samples have been collected from 26 underground locations. This report 

focused on brine samples with major-element analyses that were collected from 7 of the 

26 underground locations and brackish water samples collected from the Santa Rosa/Dewey 

Lake formational contact in the vicinity of the ES. Based on the reported analytical results, 

the area of elevated lead concentrations (i.e., those greater than 0.5 mgrL) is restricted to the 

ES basin, the WS sump, MWS8, and OH225. Currently, these four locaticns and the 

background location at EEP37B are sampled on a monthly basis, if brine is present. 

QA/QC problems associated with the analysis of high-ionic strength brines are sample 

dilution factors, recovery of matrix spike, and attainment of acceptable precision and accuracy 

measurements. Other potential problems with saturated sodium-chloride brines occur when 

the addition of matrix spike results in precipitation of solids. These problems may lead to 
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unaccept:ible spike recoveries (i.e., poor accuracy) and poor agreement among duplicate 

analyses (i.e., poor precision), which may result in 1he reporting of analytical data that do not 

meet established limits for accuracy and precision. Therefore, as a precautionary measure, all 

brine collected from underground locations with elevated lead concentrations has been 

handled, stored, and shipped as hazardous waste. 

Indigenous Salado Formation brine is readily distinguished from nonindigenous brine and 

brackish w<iter samples recovered from underground locations and from wells placed at the 

Sanrn Rosa/Dewey Lake formational contact in the vicinity of the ES. Salado Formation 

brine is easily recognized by high boron and sulfate concentrations, low calcium 

concentrations, and very low nitrate, lead, TIC, and TOC concentrations. 

The origin of the nonindigenous brine and water samples is complicated and is hypothe1>ized 

to arise from a variety of processes. These processes include: 1) dissolution of halite, 

anhydrite, and associated evaporite minerals found in the Salado Formation by fluid derived 

from condensation and seepage in the ES, the WS, and the SS; 2) dissolution of halite, 

anhydrite, and associated evaporite minerals from the surface salt piles by rain and subsequent 

infiltration; 3) evaporation and precipitation of halite and anhydrite ~t sample locations prone 

to evaporation; 4) minor dissolution of dolomite and calcite associated with the Santa Rosa 

and Dewey Lake Formations; 5) minor interaction of fluids with cementitious materials in the 

ES and the WS; 6) the addition of nitrogen and organic carbon compounds from diesel 

exhaust; 7) the addition of organic carbon compounds from grease and oil present in the WS 

and the SS; and 8) mixing of Salado brine and nonindigenous brine to form brine at the SS 

sump. 

Lead and zinc concentrations above the ambient background levels defined by Salado 

Formation brine have been introduced from corrosion of galvanized chain-link mesh that is 

present in the ES, the WS, and the SS. The concentration of lead is above the nonhazardous 

level of 5 mg/Lin nonindigenous brines sampled at the ES basin, MWS8, and OH225. All 

other toxic metals are below their respective nonhazardous levels. 
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APPENDIX A 

ANALYTICAL F~ESUL TS 



Abbreviation Lis-------·-----------

Ag 
As 
B 
Ba 
Br 
Ca 
Cd 
Cl 
Cr 
Fe 
Hg 
I 
K 
Mg 
mg/L 
NA 
Na 
NB4 
N03 
Pb 
pH 
PW 
Se 
SG 
S04 
TDS 
TIC 
TOC 
Zn 

silver 
arsenic 
boron 
barium 
bromine 
calcium 
cadmium 
chlorine 
chromium 
iron 
mercury 
iodine 
potassium 
magnesium 
milligrams/liter 
no analysis 
sodium 
ammonium 
nitrate 
lead 
negative logarithm of the hydrogen ion concentration 
perched water in the vicinity of the exhaust shaft 
sdenium 
specific gravity 
sulfate 
total dissolved solids 
total inorganic carbon 
total organic carbon 
zmr 
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APPENDIX: A 
ANALYTICAL RESULTS 

Analytical results reported in this appendix were rec::eived from Haliburton NUS Analytical 

Laboratory (hereinafter referred to as NUS) between June 1995 and July 1996 and from 

W astren Analytical Laboratory (hereinafter referred to as W astren) between June 1996 and 

December 1996. Wastren is the current laboratory contractor providing analytical services for 

the brine samples. 

Presentation of Results. Analytical results are presented with row and column headers 

repeated on each page. The database is printed across and then down, yielding a completely 

reported analysis every five pages. Successive samples are listed on pages 6, 11, 16, 21, 26, 

31, 36, 41, 46, and 51 of the database. Th<! last entry for each analysis containing I'!1ajor 

elements is a charge-balance calculation. An analysis is initially considered satisfactory if the 

cha:-ge-balance calculation falls between -5 and +5 percent. 

Quality Assurance/Quality Control Qualifiers,, Data qualifiers are alpha-numeric 

characters that follow the reported analytical result to inform the user of the data that a 

variance to the accepted protocol has occurred. The. following data qualifiers appear in the 

appendix: 

B The reported value is an estimated value that is less than the required detection 
limit but greater than the established detection limit. 

E The reported value is estimated because the inductively coupled plasma serial 
dilution is not within control limits (possible presence of interfering elements). 

N The spiked sample recovery is not within control limits. 

U The analyte was not detected. The reported value is the established detection 
limit. 

All of the above qualifiers are routinely assigned to analytical data received from Wastren, 

but only the U qualifier appeared on analytical repmts received from NUS. Based on a 

quality assurance/quality control (QA/QC) review of NUS analytical reports (Appendix B), 

the above qualifiers should have been applied to the analytical data released by NUS. As 
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noted in Appendix B, analytical data received from NUS are considered semiquantitative 

because of the lack of QA/QC reporting requirements. 
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.------
WIPP l xhaust Shaft Water and Lead Working Group - Brine and Water Datal;ase -- --- ------- --- - -- -- - - - ~---- --- - - -- i - =t-- - . - -- - --- ------- --- - ------ -- -- -- -----

lab Samp~ID ____ Date location ~HQ__ As Ba i:d Cr ----- - ----- --- - ----~- - -- --

-- -------·- - - ---- ---- - - ---- -- ---- l_l_l_9/I -- - ----- :~-~~l ~ '"~s ;; --
mg/I __ mg/I 

Wastren WST96362/363 9/10/96 Borehole @ MWS8 < 0.0004 UN BE 0.0027 BN 0.0355 EN --------------- - ------~~------- -- -- ----- --- --- -- ·--

~().00~~ <) __ J __ 5._66 

-

Wastren WST96460/461 10/22/96 Borehole @ MWS8 <0.001 u B <0.01 u 0.0564 ------------ - - - ---- -------- ---- - - ----- -- - 1------------- -- !---- - - -

NUS WST96052/053 1/23/96 Borehole OH63 ~O.OOQ!__ u <0.2 u <0.2 u <0.2 u <1 u - ·-~------- -----~-~-------

_____ , ___ 
---~- .. ~---- _____ ,_ - -- -------- -- ------------~------ -------- --

NUS WST95234 8/25/95 Borehole C1H05 Room Cl <0.0002_ u 5 0.16 <0.05 u <0.2 u 
- -- ----------- - ---- -------- ----- ----------

NUS WST95236 8/25/95 Borehole Cl H06 Room Cl <0.0002 u 4 0.24 <0.05 u <0.2 u ----------- -------- --------------------- -------~------- f------- -----------~ -------- - --
NUS WST95235 8/25/95 Borehole Cl H07 Room Cl <0.0002 u 5 0.14 <0.05 u <0.2 u 
t--------- - -- ------ ---------- --- ---

NUS WST95253 8/30/95 Borehole C 1 X 13 Room C 1 NA 4 NA NA NA ---------- ------ .. ---------- t--------- ----- - - --- - - -- ---- ---------·------ ----- ------ ---- ---- --- ------- ---
NUS WST95255 8/30/9!' Borehole C 1 X 1 3 Room C 1 NA 3.7 NA NA NA 
--- ------ -- ---------------- ·-- -------- __ ., ________ ---- - - -- -·- ---------- ------------ ----- ------- ---- ---------- --
NUS WST96042/043 1/23/96 Borehole DH36 <0.0001 u <0.2 u <0.2 u <0.2 u <1 u ------------ ---- -- ·- ---------·-------- - - -- ---- ----·- -------- ---·- ·------ 1----- --------

NUS WST96044/045 1/23/96 Borehole DH36 0.0003 <0.2 u <0.2 u <0.2 u <1 u 
1--------·- ----------- ----- ------- - --- - -- - ---------- -- - ---- -------- -··· -------- --- ----------- ---- --------

NUS WST96046/04 7 1/23/96 Borehole DH36 .:s_()_'.0005 u <0.2 u <0.2 u <0.2 u <1 u ----··-----·--- ---- - --- -- --- -·---- -·----- -------- ·- -- . ----- --

NUS WST96032/033 1/23/96 Borehole DH42A <0.0001 u <0.2 u <0.2 u <0.2 u <1 u 
!---------- ---- ·----- . ----------- >-----··· ----------- ---- ----- ---- --··- - -- - -- --f---

NUS _ 1 WST9(;__()3'!/035 _ L 1/23/96 1Borehole DH42A 1 <0.0002 " ~1~~~ -~-
<0.2 u _<Q_2 .u !<1 iv 

-~~~- \/lfST96036/037 I 
------------ -- -- ···---------- - -----t---·---- ----

1/23/96 Borehole DH42.A <0.0002 u <0.2 u <0.2 u <0.2 u <1 u 
- - ---·--- -----· ·-· ~f----- -----

NUS WST95249 8/3C/95 Borehole DPD02 NA 3.6 NA i NA NA - ·------ -----·----

NUS WST95251 8/30/95 Borehole DPD02 NA 3.6 NA NA NA -------------- -------· ------ i-----·- '-----------

NUS WST96026/054 1/22/96 Borehole EEP21 B <0.0001 u <0.2 IJ <0.2 u <0.2 u <1 u 
---

NUS WST96332 12/27/96 Borehole EEP3 7 B <0.0001 u <6 v <0.2 u <0.2 u <1 u 
- --- -- ---------- --- - --

~_!!L__ WST96024/025 1/22/96 Borehole EEP3 7 B <0.0001 u <0.2 u <0.2 u <0.2 u <1 u 
---------·-- ,-------- ------

NUS WST96202/206 6/10/96 Borehole EEP3 7 B 0.009 <0.3 u <0.5 u <0.5 u <2 u 
-··---- --

NUS WST96203/207 6/10/96 ~~~ole EEP3 i B ___ _ __ _ <0.001 u <0.3 u <0.5 u <0.5 u <2 u -- -·------ ------- --- ----

~~-1~-1-----~-~-: 
------------- ---1--

NUS WST96249/253 7/15/96 Borehole EEP3 7 B <0.001 u <0.5 u <_9:? ____ u ___ t <2.0 __ u ------- - ------· ---- --.--- -- ~-----·· - -- ----- - --

NUS WST96250/254 7/15/96 Borehole EEP37B _<S9·9_()_1__ u <1 l 0.045 

<:9 :.~, ~. f l :'.~0;6~ u >-------- ·------ ----·-·· - -- ----- -- I----- ---·----- --- --- -- -

Wastren .Y'JST96360/361 9/10/96 Borehole EEP21 B <0.0002 UN 0.0174 lo!N 0.0524 BE EN ------- --·--- --·--- ------------· -------- -·--· -- >----- --------- --------· --- --------- - ----

Wastren WST96204/208 6/10/96 Borehole EEP37B 0.0002 0.0107 0.0405 0.0771' 0.0562 ----------------- ---- -------- 1------ ------- --------- ·-

- ~-0~~5 r- 0.0658 Wastren WST96205 6/10/96 Borehole EEP37B 0.0002 0.0116 0.0387 
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~ -- - - I l - I 

1::~ ""•f::~:,::~~· and :.;.w~k;!:o::::.·•dnrnd wate• oatabose Pb - 1 5~-~ ~ L _--c~ u- rns J t 
mg/I mg/I -r +~;~~ =f g/I mg/L 

::::: !~~;.::;.~~ -_ -,!;~~::::~::~_::: -- ---::! ~-!~:;~·-f:~~:~=t~:::-= ::: 6.2 

5.9 

WST96052/053 1 /23/96 I Borehole OH63 6.2 

WST95234 -~/25/~~~~~l~-~11-J05 Room C1 6.1 

NUS 

NUS 

NUS 

NUS 

NU~ 

WST95236 

WST95235 

WST95253 

- =~': ----: ~;~-t-1:~~~ ---: __ jN~l,23 -1::0000 
:;,:- :rn ~= : _-~ ;:: -~ •• 1:~~ :: L::: 

8/25/951Borehole C1H06 Room Cl 

8/2 5/9 51 Borehole C 1 HO 7 Room C 1 

8/30/9 51 Borehole C 1 X 1 3 Room C 1 

NUS 

NUS 

WST95255 

WST96042/043 :~:~
5 

~- ~~~~ u ::-.~ ~ i~-.2~ - -:~0000 
-- - - -------- - -- - -- --1 

8/30/9 51 Borehole C 1 X 1 3 Room C 1 

1/23/961Borehole DH3G 

NUS WST96044/045 1 /23/96 /Borehole DH36 < 0.2 l) __ ~QJ! ______ !!__ ___ <_0_.~ l)_ --+- ] :?_~~ 280000 

f'l_US ____ _yJST9~Q_4_6/047 1/23/96(BoreholeDH36 _ <_():? _______ u_ <_0.8 I!_ <_()J) ____ u_J-__ J_.23 310000 

~ll_§__ __ \ll/ST96032/Q_~3 1 /2- 3/9- 6_ IBorehole DH42A _ · <0.1_ ___ u __ <0.8 u __ <__0~ _ _ u -~ · 1.23 260000 

NUS W_§_T96034/035 _ _ __ !!2~_{~6 Bor~hole DH4~A _ _ --+ <Q_l ___ k__ <_Q_~_ -~-- ~ <0.5 ____ u I _!_.nj _----4- 250000 

NA 

6.2 

6.2 

6.2 

6.3 

i---~ 
6.3 _Nl!§______,_llv'ST9603~/037 ---+· _____!_g3/~6 Boreh_c>_l~Qtl!2,c\_ __ _ ____________ <0--1._ __ u I <0.8 -f- ~ <0.5 _ u j_ ___!_1_~ 1260000 

NUS WST95249 8/30/95 Borehole DPD02 <0.5 u NA g~ NA INA NA NA 
--~-.L.. __ .. _______ -------- --·-- -----~------- ~--

NUS WST95251 8/30/95 Borehole DPD02 <0.5 u NA NA NA NA NA ------- --------------- ------ --- ----- ------ -- --- - ---- --- --t--
!'l_~---~W-ST96026/054 1/22/96 Borehole EEP2'!_B_ __ ___ ___ _ ____ ____ _ ____ - 0.2 __ <0.08 u __ <0.5 ___ u_1·-~ _!:23- 260000 6.2 

NUS WST95332 12/27/95BoreholeEEP37B <2 u r0.8 u <0.5 u NA NA 7.5 

~!!§________ WST96024/025 1/22/96 Borehole EEP37B ___ ___ _ <0.2 u<0.8 ju _ <0.5 u _1.23 280000 6.2 

WST96202/206 6/10/96 Borehole EEP37B 
--·· -NUS <0.2 IU 

-··· --- ---- ------1--------------
~Q:!J ____ ~-- L~1__ _ _ u 1 .23 L _ 1 230000 J 1 6.o~ 

NUS WST96203/207 6/10/96 Borehole EEP3_Z_B __________________ <0.2__ _ _il)__j__-::().8_ju_ bL ___ u ___ _!_.23 23000Qj____~ 
NUS --- WST96249/253 7/15/96 Borehole EEP37_!!_ ____ ----------- <1 _Jl)_ <0.8J_ <1 ------- uj,_1_:_?~ 3600001 _J_~ 
!"US ____ ~ST~~25_9/2~~ ___ ?/15/96 Borehole EEP37_B _ __ _ ___ <_ O.~ __ IL)_ <_Q~ __ b _ <_Q._5__ (J ___ _ 1_._~=!_ 3500<>q_ __ _j __ f?_.:J 

Wastren WST96~60/361 9/_1Q_@_§_~rehole EEP2!__!L___ ____ __ ~003(_ <_:Q004'!_ uN _ <__0._()90~~ u_N __ ! ___ !·~ 414000 _j ___ ~:1_ 
~::::::- ::~:::~:/208 " :::~:: :::::: ::;:;~ -- - --- ~~; !~ j- ~ :;;- -0 004: - -: :!~ - !!= ·~ ::~ 
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Wlf'P I xh'!ust ~t\a~ Wat_er and _Lead Workin9 G_roup_ - Brine and Water Database -+ _ _ f--- j _ J ! -- - ---+- --- ~---~-Ll 
·--- -

Lab I Sample ID Date Location 

\'\/_aS!r~n_ -~~"f963~2/~~~--- L n~n Q/_96 I Bore_ti~encg> rv1\\fS8 

Wastren_J'{V~T96460/461 _. __ 1_()j~~/96jBore!!_o~@ MWSB 

INUS -jV\fST96052/053 ---+-

NUS WST95234 

1_123/9§.j Bore!!_ole OHf);l 

8/25/95jBorehole C1 H05 ___ ft.?~r:n C1 

NUS WST95236 8/25/951Borehole C1H06 Room Cl 

NUS WST95235 L f!i~E/_~~J~oret\()le_C1H07 Room Cl 

NUS WST95253 8/30/9~l~orehol~ Cl Xl 3 Room Cl 

NUS 
1-------

V\fST9!~55 ____ l jl/_~Q/9~ jBo~hol«" C1 X1 ~ ~oo_m C1 

NUS IWST96042/043 _ _1£23{~f)t_l!~rehole DH~f) 

1 /23/96 I Borehole DH36 NUS WST96044/045 

J~-- --- --~---L- -
-.. ~--:-~roooj=)~!OQQJ~ f.:~: 

NA 

NA 

NA 

NA 

NA 

NA 

.~A_ -1--- NA __ J ___ Jr-J_A _ 

-2000QQJ ___ J_ 160QQ+--- - 1500 

- -- --·-~10000 ---- 17000 18 

1, N03 NH4 

NA I 236 70.6 
m. !!IL _ ( _4"'l!il ··_- _ __ mg/L 

1~~ [- -- --- 209 86.9 ~ 
--~--~<0.44_ I 1126.2142 

NA NA NA 
---- ---+-----------+----------- -+-----I 

__ .N~-L-1 NA -----l-~---+-----1 

f\l~---+--t~A __ -----+--~A ~---
NA NA NA 

NA ---1--tNA NA 

17 <0.41- 141.669 

__ XLl_J~:_Q~---!--L 100.306 

1 /23/~f)l!3_()~~h_o~_!)H3~ 

1 /23/96 Borehole DH42A 
-·-----

200000 18000
1 t 1600

1 1 
=1-7--r <0.44 154.548 --- --~- ----- --- . 

200000 16000 1 500 17 < 0.44 1.54548 

NUS IWST96034/035 I 1/231961Borehole DH42A I 210000, 1600J-,~50~ -- _ -- 17 1 0.885321 206.064. . 

1~~:- -l:~::::/037 :::~:: ::::::~::--· ~-~=_-~-~ :~00001 -l5~°l 1~:~1~_{5- t~44 NA167.427 

!'JUS __ +_1,,"VST96046/04 7 

NUS lwsT96032/033 

iNUS WST95251 8/30/95 Borehole DPD02 NA NA L NA t~A NA NA 

~- __ WST96026/054 l/22/96 Borehole EEP2!_~- -- -------- ---~00000 NA __ L- ~;~o ___ -f _!_f! <0.44 154.548 __ 

NUS IWST96249/253 7/15/96jBorehole EEP37£1 -----tJ-~g_ooo 1-1 19090 1---- 1700 

NUS WST95332 12/27/95 Borehole EEP37B NA NA ~I··_ f'.J_A ____ NA ____ ~ NA 

NUS WST96024/025 1/22/96 BoreholeEEP37B 190000 160 1500 18 <0.44 87.5772 
I- ----- -------- - --- -- --- ----

NUS WST96202/206 6/10/96 Borehole EEP37B 210000 190 1300 1300 <0.44 103.032 

~ _ 't{_ST96203/207 6/10/96 Borehole EEP37B_ -= =~--=--------~ 10000 170Q_()t--= -,-_3_9Q I -~ j -- 17 ~-=---~;~:~~---- 113.3352 I 

108.18361 ------ ---------+-------, ----25 <2.2 

r-JUS ___ j\,/'VST96250/254 7/15/96 Borehole EEP37B 

9/10/96 Borehole EEP21 B 

_ __ _ __ _ _ ___ _ __ +±OOQQQL_ _ LJ1_()()Q/_ __ j _16Q(). _ _ 24 <2.2 128.79 
- -~--·---+------·+-- -· ------- ~---+---+---~ --

Wastren IWST96360/361 
--- ----·--

Wastren 

Wastren 

WST96204/208 

WST96205 

6/10/96 Borehole EEP37B 

6/10/9 61 Borehole EEP3 7 B 

202000 16700 

____ ~- 190QOO l--~~QQ,_ __ 

191000 15900 

A-3 

1590 

1540 

1550 

NA 

NA 

NA 

2.21B 196 

-- --- - 1_'._lt __ J _____ _ Ji~ 
NA INA 
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Wlf~ l'hr' Shaft:te• and re~o~.g~ou~ ~·Oil and Wote• Da,,ba.c ~t-- j ]~ ~ i ~l :_~ :_: .• ---~ -+:= 
::~~"n c~:~;2/~63 D•:/10:·:::::: MWSB . . == ::~~ ~~= :~~70 =~~~~~~ -::00 :~00 :~6 : 
Wastren t:s;;;;-,~~1 - - 10/22/96 Borehol~-@~~S8 - -- ----- ---7.~ - -· -- 1450 --j-~~800 - 29100 21800 324 

~: ~j::~::::ro
5

Ll :;;::: ::::::: ~:;:_~:: ~~-~~ ~~ ~--1:;- T ~: J ~r;~ 1 ::000 ::000 ::00 
NA NA NA I I NUS WST95235 

··----

NUS IWST95253 ----+ 

NUS IWST95255 

NUS 

NUS 

WST96042/043 

WST96044/045 

8/25/95 Borehole Cl H07 Room Cl 
- ----

8/30/9 5 Borehole C 1 X 1 3 Room C 1 

8/30/9 51 Borehole C 1 X 1 3 Room C 1 

1/23/961Borehole DH36 

1_1'_? ~!Jl_~t-E!O!~hole_ Q_~~_§ 

1/23/96IBorehole DH3u !'JUS -jyyST96046/04 7 

NUS WST96032/033 
---~NUS __ 

1
iWST96034/035 rl _ ~~~!!t!:~!~~~:~~ 

NUS WST96036/037 1/23/96 Borehole DH42A 
1-------- --- - ·- --·-- ·---

~L_ .. IWST95249 L- 8/30/95 Borehole DPD02 

NA NA I INA 
- +------ !----+------- --- •---i I I 

NA ___ j_~ 

NA I INA 

NA I INA 

NA 

NA NA NA 

- NA j 'NA ol I -- ---+--~ 116000 
108 

NA 

·---1~-~ NA 

380001 I 17000 --+--t---------+-------

35000 16000 15000 1 200 NA 

NA 

NA 

-+- ~A--11f----+1--36000 -- 16000 15000 11001 I 

-·-·-"~~ r-b1::-111 :::i--· ::: · :;: ::: i II.I A 

NA I NA ! NA NA NA NA 
----t------+-----t-------t- -- I I 

~-~JWST95251 -+- 8130195 B0<ehole DPD02 NA NA ~ INA NA NA NA 
~ WST96026/054 1 /22/96 Borehole EEP21 B . --. _________ NA __ NA __ --f-- 28000 19000 14000 1000 

NUS WST96332 12/27/95 Borehole EEP37B NA NA ~A NA NA NA 

NUS WST96024/025 1/22/96 Borehole EEP37B NA NA___ 27000 __ 20000 14000 1000 

NUS WST96202/206 6/10/96 Borehole EEP37B _____ NA --1-- __ 85000~ 24000 17000 1400 

NUS WST96203/207 6/10/96 Borehole EEP37B NA . 1 +85000 24000 18000 1400 

:~:- -- =;::::.: - ;;:::: ::::::::;;;: ··--·-· ---:_:__ ·- :::_ =~ ~,~ ~r-· ~:~ ···••·· ~:= ·--·-- :::_ J::~· 
,Wastren WST96360/361 9/10/96 Borehole EEP21B _________ _ __ 2.~ ___ ---~_7_1~ __ ?_07_Q9 _ 2410Q_ __ _!_I9.Q_()_ __ L1_500+---

Wastren_ WST96204/208 6/10/96 Borehole EEP37B _ NA ----~~t-+- 793Q_f> 

Wastren WST96205 6/10/96 Borehole EEP37B NA 2.3 78400 

23600 _ +-~-~~oo L __ J_1_~_50 ,__ __ _ 

23400 l 62001 I 1530 
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~NU~--t WST95253 

NUS lwsT95255 

- -- ·---------+-------------t--

------~-----------~----------<-------------< 

8/30/9 5 J!!_ore_ll<>le -~J ~ I 3 Room (; 1 _ 

8/30/9 51 Borehole C 1 X 1 3 Room C 1 

WIPP E~haust Sh•ft~ate< and LeadV.mk;ng Grnup - s,;ne and Wate< Databa" t-1 r~ -:~ : 
Lab lsamp_~~_I[) _ _ I'Date Locafon Ca __ . ·1Fe __ I 1-Zn · _ §_':!~---- 2um charge balance 

mg/L mg/L f mg/L Cations Anions percent 

Wa~l:~ WST9-;;-~2/36; - ~;1-0/~~~~re~ol~ @MwS8 38;~~ - - - -- 1.~~:- - --- 766 ---- -----;,;;;~ 6624 1.14 

W~~tre-~ _ WST96460/461 1~;;~~~~;@MWS8 355~~ --- -;.-39r:-- - 739 --- 6528 6567 -0.30 

~~: _ ~~:::~/053 -~- :;:::: :::: ~~:~5 R~: ~1~ __ -~ N~ 300 ~}: _ -r I,:; 5 ~ --1 NA 39~ NA 5994 NA 

~U§_ __ WST95236 i=-5 Borehole C1H06 R_oo-m __ _c::1__ __ ---~ NA ____ t-±~A NA NA NA 

f'JUS _ _!\'__§_!_95235 ___ __ 8/25/95 Borehole C_1_!-IQ7 _ _Fl<>_olll _ _l:;_l__ ____ NA NA _________ LI'!_~ NA NA NA 
I 

__ }J_~_ N~ -+---!NA ____ l\IA NA NA 

NA NA ___ i_ ___ , N,c\_ __ NA NA __ ~ 

-21.03 

NUS WST96042/043 1 /23/96 I Borehole DH36 __ _ ___ ----~--±-B_Ql____ JNA ____ L _ _L-::Q_.~ __ 3575 5993 -25.27 

JJJJ~ ___ J~~I96044t04~ ___ J __ !L2~!~lEJ<>r~h<>l~_Q':f3_Ei __ ------r-279+---~~---+-I-- __ _Q·-~+ _ I 3347 6278 -30.45 

NUS WST96046/04 7 ---+-- --- _!!_?~!~Ei_j_EJ_()r~hol~ Df-1~_6 270 NA 0.5 3381 6036 -28.19 --------+-------+------+---- - ----!--

NUS WST96034/035 

,__NUS ___jWST96036/037 

l'JUS __ j WST96032/033 t- __ ! /23/9§f:!_ort:h~~_Q_H_4_2.(\ 
1/23/96 1[Jo_l'etl_o~Q_t!_42A 

---------------------f-- 2801 INA ---1--+<S_-~~ ----+--t- 3166\ 5993\ -30.861 
C\00 NA I I <0.5 I I 3933. 

300 N' -~ 1~~5_ I 3784 6252 -24.62 
NA NA 1 NA NA NA NA 

1
NUS WST95251 8/30/95 Borehole DPD02_________ INA NA _l- N_;~--- _ NA NA NA 

1 
NUS WST96026/054 1 /22/96 I Borehole EEP21 B 

1 /23/96 Borehole DH42A 

~~-JYJST95249 r-;;;~ Bore;:i~~; _ -=~ 

6275! -22.94. 

--~---
-------+-- 350\ JNA -----L-l~-~~---L 3249\ _ 5661 J -27.071 

NUS __ JWST95332 I 12/27/95\Borehole EEP37B ________________ jNA --LJNA --L--J~_A ___ j !NA j!!A__ !NA I 
NUS WST96024/025 1/22/96 Borehole EEP37B t!:t=tO ~-~ r5-1=t= 3297t~571~ -26.8~ 
NUS WST96202/206 6/10/96 Borehole EEP3"/B 460 NA < 1 6259 6335 -0.60 

---~----- --- ------- -----~------ --- -----

-0.07 -----NUS WST96203/207 6/10/96 Borehole EEP37B 450 NA I . < 1 I 6284 6294 
~ WST96249/253 7/15/96 Borehole EEP37B ------- ~:S60 -----j- ---- --; ---5716 --- 5776 -0.52 

~us --~ST96250/254 7115/96 BoreholeEEP37-B -------------- --3-io --- ---;.;r- ~o.5___ -~759 ----~~1 ----- -1.31 

·:::::: :~:::::::: .. :::~:: :::::::::~: - = . -~ -_ = ::~ ·~ ~T_B~f ~ -~;:: --~~:; ·_· r,:: -----=~~~ 
Wastren WST96205 6/10/96 Borehole EEP37B 308 NA , 0.363 5907 5738 1.45 

A-5 2/17 /97 



-·- ~ ! --...--I 

WIPP Fxhaust S~~ft V\f_~ter and _Lead _Worki'!g Group - Brine and Water Database ----1 --- --· ·-- _._____ -

Lab -· Samp_!_e J_Q__ _ _ _ _ J Da!e __ _ Location 
---------

+---~---------f-----·---- -----

V\/~~tr~'!_JVl,l?T96251 /255 _L_?/15/96 I Borehole EEP37B_ 

Wastren I WST96252/256 _ J __ Z_l15/96_j Borehole EEP3 /B 

Wastren 

Wastrl':n 

Wastren 

WST96336/337 --------

WST96456/457 4 
8/27/96 Borehole EEP3?B 

- - ----- -- - ----

8/27/96 Borehole EEP37B 

10/22/96 Borehole EEP37B 

WST96334/335 

Wastren IWST96458/459 I 10/22/961Borehole EEP37B 

Wastren IWST96494/495 

NUS 

NUS 

NUS 

WST95299 

WST95293 

WST95296 

,!-JU~-- _lvv_ST9530!3 ___ _ 

11/26/961Borehole EEP37B 

_ 12/)_±19~!c:>r!!holeL3X02 __ 

12/12/95 IBorehole L3X06 

12/12/95 I Borehole L3X06 

m--- _ ---~.9_:_00Q2 jUN __ 

Hg 
+--

r--i-------
As Ba ~Cd Cr - - - - ---- - -------- -·--

mg/I mg/I mg/I mg/I mg/I , - ~~~;,.,J"-=~ o.o~s2 ";- Q:os31, -~.00092'" o.0402 e : 

-_ _..::o qo~_;j~ ___ t_9.0064 BN _()._0467 B - ___ ()_.0009 BN 0.0561 E • 

0.0064 liN i 0.0345 BE <0.00044 UN 0.0323 

__________ 1_-s_~OOQ? ¥--f __ 0.0078 f~--~_Q_.__()_~4 BE < 0.00044 UN 0.0445 

- - ._~_Q.QO!_Jl)_ -

<0.004 ----

---------fS()_.OOO~k- _ , <0.3 1 __ 

<0.001 IU 

0.0()36~_ - <0.010 u 0.0445 

. <ODQ!_J" l~~Q_022 ]" ]~;~;* ~~·~:~ : ~:~:::' 
<0.5 u <2 

0.0370JB 

u 

u <0.5 u u 

<0.0001 Ju <0.3 lJ u ___ 0._6J__j ~0.5 u <2 I 
1 

< o.ooQlJ_u_-b o.3 ~--L- _Q:f>J____J < o.5 ---+-------+----+---i u <2 LI 

_ _ ---+--s_o_.OOQ~-~--J__ <0_._!!_____Ju ___ ---+ O.H <0.005 IU <0.02 IU 

NUS IWST95290 

~U_L ___ _LV\f_§T_960 _!_2/0 _!_~--i-

12/1 ?IJ}5j!!orehole L3X24 

1 2/12/95 Borehole L3X32 

11221g_sJ!!oreho1e 0H224 -----1~~:~:~: I~ _-I:::: -t_~:~~r:-Q-~?j~-l:~-fu-- I:~ I~ I 
1/22/96 BorehoLe mg~u ---- ____ 4()_.Q901 ju -=-~u ___ J_~24=L<ii f l<l I" I 
1/22/9f:i Borehole OH224 ---------f_s_Q.000~~-<0~_:_2y I" 1-2&} 1<0.2 _ ~ 1<1 I I 

!-!~? __ M§_T96014/015 i 
NUS 1\JVsT96016/017 

1--------
u 

NUS IWST95119 
1--------- - 6/28/95 Borehole OH225 ___ _ ------~·0002_~ 0.6 3.9 

::·005 lu 1:·02 lu I 
_f\J_~ _JY\l?_T~52~--- 8/30/95 j Borehole OH225 _____ __!!~ ___ J _ _J_ ____ ~ _ _J_N~_ ---+---+ 

J'l_l:!L_JWST95287 _j_ 12/11/95JBorehole OH225_ ___ <0.0001 1u u <2 __j11 __ -t ___ "!_.__6 <0.6 -+-u---+-<_2 __ +----i 

!'!!:!§_ __ J~~"f95288 -- 12/11 /95 I Borehole OH225 -----~()_._QQ_()_)_bi _ _j_<_ 2 ____ jU __ _ 4.8 <0.6 u <2 u 
------ - ------ ---t------1----t 

~~: - ~~::~~:/019 1 ~;:::: :::::: ~:::: :-=-==-=- -~~=~f-f ~-J-:~: :~:: ~- )~ :: : 
NUS IWST96133 

!"J!-!? ______ j V\/ST9_61_6_1 __ 

NUS 

NUS 

__ W~T96193/197 _ 

WST96194/198 

_4/22/96jBorehole OH225 

5/21/96 Borehole OH225 
-------

6/10/96 Borehole OH225 
-------

6/10/96 Borehole OH225 
---~-- -------- --

------~.:_ao2 __ 1i__l <2 1u __ 2.5 --- +---+-< o. 2 u <1 u 

<0.0005 Ju <0.6 
-- ---·--+---- - ---+-----+-------+--------- --- - ~---+--- - - --~_j< 2 --~-' 

u 2.71 I <0.5 u 

.. _ ----+~0.001__J!__~0.3 ___ __\u ___ j _____ ~j _ __j_ <Q_:_2__ _ u <1 u 

<0.001 u <0.3 
--t-

u u ----J. ___ ·--

NUS WST96240/244 7115/96 Borehole OH225 I <q.JOl u <0.6 u 4.~J-----j ;~~:- ---t-i::.o u 

A-6 2/17/97 



T 
WIPP f xhaust Shaft Water and Lead Working ,iroup - Brine and Water Database -- . -- . I 

Lab Sample_ ID Date Location 

Wastren WST96251/255 7 /15/96 I aorehole EEP378 
--- -- ------ ··- -

Wastren WS_T9625_2/25.§_ __ l__Z_1_15/9_~_lf3_~~1l_olf! __ EE~:378 

Wastren J'WST96334/335 t 8/27/96 Borehole EEP378 ----·-- --- ---------·-------- ---- - --- - -------- ---

Wastren WST96336/337 8/27/96 Borehole EEP378 
----- - . -- -~ --- ·--·· ---- ----------

LVl,.f~~ren _ ~ST96456/45_7_ 10/22/96 Borehole_ E~~?_l3 __ _ 

Wast•en l~ST96458/459 t 10/22/9~Bo,.hole EEP37B 

·:~: .. "_ ,~::::t~ r: ::~::;~!~~ ~;:::~ 
NUS IWST95293 ) 12/12/95 lBotehole L3X06 

~US - w;~952~~-- -- ~;~1;~~~1Boreh~le L~~~~-
-·-·-- - t ·----· ·---- - - I ------· ···--t- -· ----·-··· 

.:~: - ~:~::;~~ -

12/12/95 IBorehole L3X24 

12/12/95 Borehole L3X32 

--+-- ___J____ __ -·-

H _.sq_ ___ [ __ JTDS I _lPH __ _ 

_ _ ___ _J:bg/I ___ J_ _ J~:/I _ ·---

A(J --

~~~-09:12i~j~g:.2~t=- :~~000 1 
6.0 0.0012 JB 0.0839 

---L _Q~Q~5_~r-· -+~Cl_:QQ!!.~-l--~_1~~-+ 1.2Q~ 3940001 6.0 

390000 f--~ O.OOO<tJ113_ ____ J ~Q:QQ03;JjUN I 1.23 0.0158 

----1-9..:Q125, __ Q.000~9 B ___ _S0.00033 UN 1.23 ~- 382000 6.~ 

.

0 .. 0202 t r .. O_Q22 u __ 0.0_<:)_1_~ E!_ _ 1.23 388000 _ 6.0i 
0.0207 B <0.0022 U 0.0022 B 1.23 392000 5.9 
-····-- -- ----- -- -- -.-i-------------

1 

_____ _,_ 0.0499 .s.9.:.9Q4 u _ <:_q.01Q__ u 1.22 393000 I 6.11 

---=~:=. •t-1~:-=t-r:: -··~t-1:: 1--~: . ::: 
__ -----------~-~-- -·---i~----L~ . .:-'-~-~-----l.":'_· _J_-_-:____:_.____ __ ""._j ...... ~ i _ t••i"lt. I '•"'i 

_ . <0.05 /u <0.4 u <0.01 u NA __ NA____ _ __ 4.~J 
< 5 u < 1 u < 1 u NA NA . 6.3 

---~---~ ------------ ------ -- ---- --- ----- __ .. --- ·----·i-------

NUS IWST96012/013 1/22/961 Borehole OH224 11 < 0.8 u <0.5 u 1.23 230000 6.9 

.:~: J::;::::::~ ··-· :::::: :::::~::: _~ =- -~ ~-:~ -~~······ :·· :~::~- : :~!=- ::: ::: 
NUS WST95119 6/28/95 BoreholeOH225 _________ _ __ 7.1 ~ _____ 0.0:3 NA ~NA 6.4 

NUS WST95243 8/30/95 Borehole OH225___ ___ _____ _ _ ___ :3_'1L-- !'J~----- _ N~_ __ __ NA NA NA 

NUS WST95287 12/11 /95 Borehole OH225 · 2_:31 <0.8 u < 1 u NA NA 7 .0 

NUS -- ~ST95288 12/11/95 Borehole OH225 ---;-;T- < 0.8 u- <~---- u N~ NA - - I 7 .0 

NUS WST95289 12/11 /95 Borehole OH225 . -- - ---;~l -~~~~- u-- ~--- - u N~- - -- ~IJA ! 6.9 , -- --------- -------t-- -···-··-·----- -·· -·- r-----
Nus __ 

1
WST96018/019 1/22/96 Borehole OH225 __________ --~C?f--- .s..Q&_ ~- ~_1_ __ u _ _!_:1_5 ___ 270000 -----t_g 

!'J!:'.§___ yi.t~H96133___ 4/22/96 Borehoi~QJ-i22~ .. _ __ _ _ ___ ___ __!~ \--- <OJ!__ LJ_ __ <_()_J; __ . u _ -~~ ______ NA _ j ~ 

NUS WST96161 5/21/96!Borchole OH225 

NUS WST96193/197 6/10/961Borehole OH225 

NUS ____ IWST96194/198 6/19/96!Borehole OH225 

NUS WST96240/244 7/15/961Borehole OH225 

---~-- Q_.69j-- <0.8 u <1 u __ NA ·-· NA___ --~ -~:~ 

91 <0.8 u < .5 u 1.23 140000 I 

10 i <0.8 u < 1 u 1.23 --~;o~g~ -r 
15 <0.8 u < 1 u 1.23 350000 ! 

., 
1 Ji97 

6.5 

6.5 

6.7 



WIPP Exhaust Shaft Water and Lead Working Group - Brine and Water Database 
,----,-
! - i ·· I -- - - . . ... I 

;~~ _] Sa~e I~-- _ ] Da~- ~ffl:Et;on -
Wastren IWST96251/255 7/15/96 Borehole EEP37B 
---~- -------------------- - ------·- ---- ------ --

Wastre_n __ W~T962§2/25_6_ --1 ·- 7/15/9_!.l+~E~_ll()l~!.~l?_f! 

Wastre~_L\,VST963~4/33~---· 

Wastren -----

Wastren 

Wastren 

Wastren 

NUS 

NUS 

-NUS 

NUS 

WST96336/337 

WST96456/457 

WST96458/459 

WST96494/495 

WST95299 

1::;::~:: 
WST95308 

8/27/96 Borehole EEP37B 
----- "-----··· 

8/27/96 Borehole EEP37B --- ----- -------~-- ---

10/22/961Borehole EEP37B 

10/22/96 Borehole [EP3 7 B 

11/26/9 61 Borehole EEP3 7 B 

1 2/12/9 5 I Borehol~ L3 XO 2 

12}12/95/Borehole L3X06._ 

12/12/95 I Borehole L3X06 
! 

12/12/951 Borehole L3X24 

NUS WST95290 I 12/12/95 I Borehole L3X32 
-------·-

NUS IWST96012/013 I 1/22/961Borehole OH224 
f----··-·· 

NUS WST96016/017 ----- 1/22/96jBorehole OH224 

NUS WST95119 6/28/95IBorehole OH225 

------+------+--------·--+----+-----~---+-----+ 
~Cl - Ls_04 - -l- - f' Br_ I I_ -- -~ - - rf\J~_ NH4 

_ 1_1119/L _ l m9/_L __ j m9/L m!l{L:_ ---rlg/L .... _ mg/L __ 

____ j_1~200QI i-1_5zooj __ _l52o_ __ f\J~----·t--· 1.4a 216 

___ ._ 1_9_g>a.g_( ___ tJ_56Q0 __ J__151~i _ f-J~-··-± 1.5 B 216 , 

-~~~::~~~:--: ::~~tt~::~c ~~!= ::: : :::1 I 

200000 16300 1590 NA NA 

~-~E~~~1 __ 1

~:~1·_iN~::··· ~:l-:::~~ : ~ NA--::;~··' 
-- INA -+- !NA ! ~"'- l NA NA NA=-~ 

iiliA . +- iNA I _j!"A I IN~ NA I NA I 

NA NA NA 

-~N_A _ -+- _ ~A _ __ __ MA _ . NA ____ NA NA 

NA ' NA NA NA NA NA 

-- -~~ ;20()Q_Qf _ ~ -;80 - - ~~-9 --- - __ ] 0 141.6512 20.6064 

j 220~ 380 550 g 159.357€ 15.4548 

_2~QQQQl__ _380 -- 810 __ __!_0 ~- _}59.3576 19.3185 . 

··-·-···•--- - ----·--· -·+- ··-·····--•---+---·-----+-- --+ NA__ ~A I. NA 

~_l}_L_f:WST96014/015 __ J_ 1/22/96jB~ehoJ~.Q~-~!~-

~~s __ WST95243 L8/30/95jBorehoJe OH225 -·-·· ·-- --·· ... ·-·----·1 NA --+---~ NA_-----+--~~-t .. __ i f\J~+-+NA I I NA _,__ --

~L- _JyvST95287 

NUS 

NUS 

WST95288 

WST95289 

12/11/9!;j8orehole OH225 

12/11 /95 Bo_!~~~le OH225·---·· _ 

12/11 /95 Borehole OH225 

NA I INA ~!A 
- .. ·--·----+--··-·-··----+---t -----+ ---

NA ---+-------+--- 1F'JA ____ j_ __ jNA _ 1--

NA NA NA 
--·--- -- -----t-------------+----------+-- ~-t. -~--+- ----·-

NA N~ _ __j_ __ j_f'!~ --+---· 

NA ___ L_J~J\ __ _J_--lli~--·· 
----. -+-----+--- NA I ----1---
NA NA 

!'J_l.l_S_J\-\'§T960.!_8/01_9 ___ t_ 1/22/96jBorehole OH225 1 --------··--~-2~000' --~----~§_Qi__ 1__100 - _
1 

-- 12 __ I 239.03641 . 

. --- ::::00 ~ I:: .,J ::50 ~: -8 - ~:9; 95~6 I ::27.0~~-
NUS 

NUS 

WST96133 

WST96161 
-------

~us --1WST96193/197 

NUS WST96194/198 
--- ··- -------

NUS WST96240/244 

4/22/96jBorehole OH225 

5/21/9fil_B_<?~~h_.e>.le OH225 

6/10/96 j_B.~!e!lloleQ_l-!1±.~ 

-~/10/96UJ_o_!~!1ole Ql::l22~ 

7/15/96!Borehole OH225 

·--·-- ·-·-·· - ··--· __ ,_._ .-·-···. - -.1--. ··-·-. 1-. ---- - . - ·1 . -- --.-- ··-~-- - --.----. --· -·-
- _ . ~ 10000 _ . ·- 3.§0J. __ <:2 I _s __ . _ J~.§7~1:! ____ ?7·c:>~5_!!. _ 

210000 440 740 I 8 202.0502 27.0459 

3 17197 



WIPP Lxhaust Shaft Water and Lead Working 1 ;roup - Brine and Water Database i -~~ . -~-~- -_ - ~---. -- -r . - -·-- -- --- ---c~-~ - L_ ____ __J.__ ----+ ---··----+-----!.--.. --- - - J___ 

-- - -- .. 1----~-1- ----J------+----+-------+-----< 

Lab 

~-:::~~ !~!~~;-:-:~~-;;~ -=-:;~;;~: ::~::~:-::::~: ---- -- -l·; B_ ~ 1_.05~: ~~1' :~:: -::: -~;:- ::: 
1 .3 8 1.;Jf 79100 24600 1 7300 

Wastren I WST96458/459 

Wastren WST96494/495 

NUS WST95299 - ---- -----

NUS lwsT95293 
~ ---·-- r------

·Nus 1WST95296 

:~: -/::~:::~~ 
------ ---·------

NUS 

NUS 

0.868 ___ ------- -1--;6~~~ 23800 - ~~600 1630 

1.0 -_1f~_J _;~-8QQ . - -23800 ~6700 -~Q 
11/26/96 Bo<ehole EEP3 7 B 1.8 < 1.0 _ j o _ J 04900 24000 l 5900 1 640._ 

~:;;;;::!:::~::: ~::~:- --- --- ::_ -l-f~; =l ~~-~ -f-_ :: T P-= .~~!=. 
::;:~;:: :::::: ~:::: • H ~:- ':: • _I ~1~~ ' . :: -'_ ':~t -·~~-L-
12/12/95 Borehole L3X32 NA NA r ,NA NA NA 

NUS WST95119 6/28/95 Borehole OH225 NA NA NA NA NA NA --- ·- - ---------· --- --- --------- - -----~- --·--~ ---- -

NUS WST95243 8/30/95 Borehole OH225 NA NA L NA NA NA NA 
NUS . WST95287 12/11/95 Borehole OH225 -- ----- ----·----;;_;--- N~----~-A___ NA ~-- NA 

::- :~::::: - ::::::: :::~:~:~:C ___ :== :: -~ [:;-+:~>-= ~- :: - ~: :: 
~U_§_ ___ '.-'V~6018/019 -~_§ Bor~!'._()_l:-IJ~----· __ NA __ INA_ +--1 4800() _ 3000j 1_2000 200 

~~!-~ =~;;;:,;;, -;;::: ;:!:~~~;-= - ---= ::~~ -· ~: 21:. -· '~:600_0 ~~Q;o • ~~:~o _-: ::~o~:. 
~us __ V\IST96194/198 _ J)/10/96 Boreh_Ql~ __ Q_.-i.215 __ _ f'.JA 2~()1· 65000 24000 11 ooo 26() 

NUS WST96240/244 7/15/96 Borehole OH225 10 610 53000 26000 10000 220 

J 17/97 



WIPP Exhaust Shaft Water and Lead Working <_iroup - Brine and Water Databasi> I I 
- --+----------+-----==- =-. ~~~=--- -------- -------r-----

Lab §.a!TI~IQ _ _ ____ _JQ~te ILocaticn 

------I------------

Wastren WST96251 /255 ____ ZL!~~_!) I Boreh~l~-~~P~7 B 

Wastren ~ST96252/256 _ 

Wastren lwsT96334/335 

7/15/96jBorehole EEP37B 

8/27 /96 Borehole EEP37B 
-··-~----------

--- ·----- +-l/V§_T96336/33_?_ __ L 8/27/96 Borehole EEP37B Wastrcn 

Wastren WST96456/457 

Wastren I WST96458/459 

Wastren 

NUS 

NUS 
_a.111ir"' 
·1;;u;:; 

NUS 

WST96494/495 

WST95299 

I W~T~529l___ -
\VST95296 

WST95308 

10/22/96\Borehole EEP37B 

10/22/96 IBorehole EEP3 7B 

11/26/961Borehole EEP37B 

_, _1_?.{12_195 ]Borehole L3)(()2 

j 1~/1 ~/~~t!loreholEl q~06 
12/12/951Borehoie L3X06 

12/1 2/95 I Borehole L3X24 

:~: . ~t ::~::::: := ~1 :;;.*:::;:;;:~~! 
NUS WST96016/017 1 /22/96 Borehole OH224 ----i-

6/28/95 Borehole OH225 I NUS !WST95119 

NUS WST95243 8/30/95 Borehole OH225 --------· 

NUS WST95287 12/11/95 Borehole OH225 
------ --- --- -----

1---i-- -
--t--l - ----

-- + :g[L ---L= :n~L ~-~ -= ~~:on~--=~ :~:n~ ::~:~t balan~ 
' n:;:1~--1m o~·~: --!;~: _ :::~ -- :::~ 

Ca -"-

---==]~9~~5? 
__ _,___ -~ 66 --

313 

-----1---~lQ.. 
284\B 

--- 281 J --J----- El __ 
404 

0.4291BN 

Q.545 ~BN 

0.221 lsN 
0.177~_ 

0.782+---+-

0.197 61321-- 5944 1.56 

Q.196_ - -- 6068 t--- 5944 1.031 

0. !_~_<t_ B --~f!?11---- 6001 _ -1.091 

0. 146 B 5889 6001 -0.94 
---- --- 6246 --6028 1.181 
0.201 IB 

NA NA ------r- 1 
NA NA 

--------r:A j - - _l NA ---- t - -i NA I I~~ -
---- ---r.~ --1--h~- --t-t~~------ t-~---- ,___ ,_ -
------~~---i __ i!\i_A __ i_ 'fli_~ __ 1 1NA ____ NA tNA 

NA NA l NA NA NA NA 

__ _ __ )~A__ _ --=~- ~~~-=- _:__ ~~ =-=- NA NA_ NA --4 

20000 NA 910 5899 6225 -2.68 ------~~;~~~ - -~~---1 ---- -940 5571 6220 -5.51 

~ .~-· ~f ~A:(oo . :;-.~~; :: s223 :: -3.oe 
----~ N~---- ___ NA____ !'!~------ __ NA _____ NA NA ~ 

WST95288 NUS 12/11/95_IBorehole OH~~ 

1-~-J '{VST95289 _ _ _ _ _ _ 

-----r-----t--1- --i- ----· - _____ ,_ 
NA NA NA NA NA NA 

12/11/9!ilBnrehole 011225 - - ,NA- - -=- ~~-----1- ~~--== _--=NA-=--~~---~ NA -

;~~ ]~;~~~~~:~~: ~~;~~~ t~~~~gr:-= ~ ~~- ~~[•~r-1:-f :!1l~ :-f: ~;:~ :::~;:: ::--~=:::: 
NUS WST9 6194/198 ___ _ -· ____________ , 6/10/96 Borehole (l_tl225 __ _ 22000 NA 

NUS WST96240/244 7 /15/96 Borehole OH2£5 25000 

10 

1100 

2 1400 

6205 

5968 

5931 2.26 

5943 0.22 

11119 I 



r 
WIPP L.~h'!IJSt_S_llaft Wciter e1nd .L~a.cJ_ \IY~r ~i~9 ~.roup - Brine and Water _Database .. -i 1 _ _ -+---- -+------- __ +-

lab --· Is~;,, ... ID: lo~·~- llooat;un Hg ~· -r Ba - c.• - 1- c • .:= .:---
N.;S IWST9§24;,,~~ _-;~5/961amehol; OH;25 -. ·:~001 1" - ::.!;_~ 1: -. mJ!• ±I - . ~:.5 -~ - :~o r· 
:::;~!~~:::;:;:-- m;;:~::::f:!~~~::- _ ~~~- ~~:H=u:;~u. I -~~~. ~;,~. ~:::L 
Wastren 

V\fa_stren . I WST9624~24? __ ._L__2_!_!_~11}§ _il3or"llole OH2? 5 

8/5/961Borehole OH2L5 

<0.002 LI <0.0011 UN 4.71 B 0.0081 BN 0.0531E 

- !~~.~~~~- :-- <~~~;--UN-- 4.1~ 8- <0.00044 U 0.020918 WST96278/279 
-- -- --- ---- - - ----- - - -- -- -- --

yvast~n J~S1"~628Q128_1 __ J_ ___ 8l5/9~~~rehole Otf2?5 <0.0004 U <0.0011 UN 4.04 B 0.0033 BN 0.032 

Wastr'!n lw~-y-96300130!__ j J!.112/96 Bo~etiol~_()H2~5 ___ _ __ _ ____ ~~~004_t~- -1 ~~Q_0056 ~ -_ ~-- Ll_:0_1 a . _Q:Q.072 N _ 0.0320 IE __ 

·wastren. Jvv_SJ~63()~3Q7 _J --~19/~.f> j Boreh_ol~_()H?_~~---- ________ J~ 0.0004 1uN I < .00056 juN _L_.4.lJ7 ja j 0.0030 IBN J 0.0341 IE I 
l/V_!lstr~!1 j W_S!~630~j~()~ Jij1~/~6j~o!ehole OH225 ___ ,.<0'.QOQ_~ju~--J~~0056 __ t~ .. l -~-"~~~ __ _Q.0()~9j~ ___ I 0.03701E 

Wastre!!_J~ST9633213J.;L L 8/27J~.~Jl3o!~hole_Q!::f~?_!>.______ __ -----~_Q:.fl0Q_4 juN _, < 0.00056 \UN __ 3.91 BE O.OO!!!fBN 

---~o.ooo4bJ.~o.ooo56juN _ _j _3~~ BE o.o~~l~J o.o42ojEN I 
0.0427 

Wastren WST96344/345 9/4/96 Borehole OH225 
--· -------- ------

Wastren WST96346/34 7 

Wastren WST96358/359 -------

9/4/96 Bo~~~o!~_OH225~_ ------- <0.0004 !!.~ <0.0005~6luN ____ 3_'.80 BE_ __Q_:.9..Q;g BN 0.02801EN 

9/10/96 Borehole OH225 <0.0004 UN <0.00056 u1• 4.01 BE 0.0032 BN 0.02601EN 

Wastr~~- \AfST96366/367 9/23/96 ~oreho;;~~22~--- _____ < o.~oo~ u~~- ~-~.ooo~;1u~-- _ ~-:3-l-~ ~ ---~.~~~-~ B 0.0188 L-

Wastren WST96398/399 9/30/96 Borehole OH225 ·~--·-··-- <0.0004 U_f'!___ .s_0.00056/a"!___ 3.70 a 0.Q()10JEI__ 0.0286je 

0.0168 

Wastre1_1__J\.'V_§.T96434/435 ------+..s_()._QO!_QJu _ _j_<0.0022 jU __ _ 

~~!_!___~ST96428/429 10/7/96IBoreho~ mg?_5 _________ ·----~-- -s.Q.0010 u ___ <O.OO~~__Jt,1. ___ _ 

10/14/96 I Borehol~'::!22 5 

Wastren 
I---------

WST96436/437 10/14/96 j Borehole OH225 ____ _,_50.()010 j_U_ <0.0022 /U 

Wastren WST96448/449 10/22/96 Borehole OH225 ------ <0.0010 IU 
-· ----·---1----·- ·-- • -so.oo~~ tB 

Wastren ------- WST96450/451 10/22/96 Borehole OH225 -----~O-'.Q{)_1Q ju __ j ~Q.OO~u __ 

Wastren __ [~ST96496/497 11 /26/96 j Borehole OH2L5 <0.0010 Ju <0.004 Jll 
----~---

'NUS 1wsT96227 7/2/96jBorehole OH225 (drumsL_u __ _ IJ ---+~Q~Q!___ju ___ J..s_~---+--
NUS W_S_J9511_8 _____ L_6/28/9__!>.U!ore~l~_QH~2_§ ______ --~Q.OO_Q_? lu_ 0.8 

NUS WST96022/023 1 /22/96 I Borehole OH226 <0.0001 IU <0.2 u 

' 1 

3.60/B <0.0011 IU 

0.0186 __3.5510 __ ~.0011 _1~--.----+--< 

__ :3._!>91' 10.0()1 ! f" _j 0.0226~ 
3.:~:,l B _ <0.0_()11_+u 

3.43 B - - <_Q:_OO! 1_ JU _,_ --- +-- -

0.0240 

0.0268 

3.42 ~_Q.Q}(} .J~ ___ l_Q._Q9~.-41B 
4l ____ L~Q.~ ---~ ____ J ____ 1~--

3.9 

2.5 

0.008 

<0.2 u 

<0.1 u 

<1 u 

11 7197 



I 
WIPP [xhaust Shaft Water and Lead Working ';rout> - Brine and Water Databa::;e I -r __ 

+-------·+-· -- -·-------- ---- - - - - T -- -- -- t 
Date .tLocation jPb _ Se 1-- j\g __ JS§__ f TDS J __ JpH __ _ 

-----+ +-- - -- ------

Lab .sa_mple ID 

mg/I mg/I mg/I mg/I mg/L 

~~~ __ ];sT9624172~5-T 7 715;6 ~o,~ol~ OHm __ __ -=- 1,1 <0.8 _ '~ "J- __ ~- ~ ;3 f _ 340000 6 'I 
W_~T9619~_! 99__ ___§'1 om_f> _!3_!>~e~()I~_ OH_?2~ __ +- 1 _2:_~ _ 0.07f! 0.003 _1_._2() _ 365000 6.6 Wastren 

Wastr~'!_EvyST96196/200 __ ~_0/96~~eholeQH2~_?_____ _ ____ · ___ _!_1 _ 0.0823 __ o.o~ __ -~ 365000 6.6 

Wastran WST96242/246 7115/96 Borehole OH225 13.2 0.134 0.G06 a 1.20 426000 6.8 --- ·- ------- -------- ----~-- --··-~- -- - --- --- --·- - ----- -- -----

Wastren WST96243/247 7/15/96 Borehole OH225 15.7 0.135 0.0055 a 1.20 419000 6.8 

>"•st;: \VST9~27 8127 9 815196 .;;;;eho1~ Ofl2 25 = - -·- --_ =-±~ 16 . .i - - 0.0623 ' - _(),0043 "' _ 1 ;~t- 416000 6. 7 

Wastren WST96280/281 
---- ---·----· 

Wastren WST96298/299 

_:~~~ren /~~~~~:~~~~~~ 
· vva:suen i vv;;, i :::lb.lUOi.JV; 

Wastren WST96308/309 

8/5/96j'Borehole OH225 

8/12/96 Borehole OH225 

8/~2~~6 j Borehole 0~22~ -- -·. I 
. 8/i 9/96 i Borehole OH~~~ _ 

8/19/96IBorehole OH225 
I 

Wastren WST96332/333 ___________ -~- -~_!27/~f)jBorehole ()H225 

Wastren I WST96344/345 

Wastren WST96346/34 7 

9/4/96 Borehole OH225 - - ---- . --- --~~--

9 /4/96 Borehole OH225 

1wastren jWST96358/359 9/10/96 Borehole OH225 

Wastren WST96366/367 9/23/96 Borehole OH225 

Wastren WST96398/399 9/30/96 Borehole OH225 

1 6.§_-'----- 0.06191N 0.()04()~ 4?~000 1 .2()_{---+-----+- 7.0 

14.7t I 0.14<!{- t- 0.003010~ 1.24H 434000 

1 ~.91 __ i-- --~l~1t =- j -~~OQ~-0~~~-t 1_.~~~--- --~ 422000 

___ L __ 11;'.~o 1 
__ 

1 
____ O_J}_l ____ ___Q_.0032 uN_ _ 1.22 ~ 431 ooo 

---'- ___ 16:~ - ----j- --0. ~ 37 -- _ _Q:_OQ34 B~ __ !~31 _ - -- 438000 

-I-- 11.3 0.104 0.0033 BN 1.23 391000 

- -~' ::-;;.2~ 0.0721' -;;_0044"' --;:;l 417000 

I 6.78 

--l 6.78 

6.73 

6.61 -1-
6.7 

6.7 

0.0711'- 0.0043 "' 1.23 - - 424000 ~ 

_ ___,_---~:::1--±-~:::;~ ~-~ -!~~~::: --~<:;;~ :~::: -- :! 
12.9 

14.4 O.OBQ!l~ 0.00321BN 1.23 410000 6.4 

Wastren WST96428/429 ______ _ 

Wastren WST96434/435 
----

Wastre11 WST96436/437 
--~---

10/7/961Borehole OH225 I · 1!]=.4j 0.098!=a 0.0027 a i 1.23LJ11 ---·-----------~-~ ------ --· ----· ~-· ------- ~ -
10/14/96jBorehole OH225 _ _ 19.5 0.108 a 0.0027 a 1.23 404 

10114196 '80<ehole OH22 5 =~ --:-=J----::; 9,7 ~- _- _o 1_0; • _ ~ -~ Q,QOlQ • _ 1-24 - 403000 6. 7 

::::::~ 1:_--:~::::~~::~ :~~~~~:: :::::::: ~:~~:-- -- ------------ --~-::~+_·- -------~~~:::f:----i----~~~;~ :- -- -;-;:1- -- ! ::~~~ ----'--!~: 

000 

000 

~~:''~"--1:~:::;;4~7 11 ~~::: ::::::: ~::~: (d,umsJ 2~:! _ _ ~~ ~-0641:-- ~~~10 . ~-- _ N~1 p .. ::~_o~ . : : 
~~: -1 :~:::::/023 ~::::~ :::::;: ~:;;: - ----=-~ =-- : : :~~ l <~.5 ° ~4 : - ~A1-22 ~:oooo 1 ; : 

.2 '17/97 



Lab 

~astre'! . WST96332/333 
··- -------

Wastren WST96344/345 

Wastren WST96346/34 7 
··--··-----

Wastren WST96358/359 
-----

Wastren WST96366/367 
-------~ 

Wastren WST96398/399 ---
Wastren WST96428/429 ----
Wastren WST96434/435 ------

~astr~n_J ~ST96436/437 

Wastren WST96448/449 

1-·--1-
NH4 

mg/L __ 

-~ 2U7()1 
64.9 

68.9 

45.8 
·--··----

49.2 

93.9 

81.5 

92.7 

81.5 
~ 
75.9 1 

75.9 

%.1 

~8.7 

lw1PP fxh~ust Shaft V'{ater and _Lead Working l1roup - Brine and Water Database 

Sam pl~ ID _ _[Dat~ _ _ !Location 

NUS [ws;;62~1/~45 T ~11§1~~ 80<ehole OH225 
Wastre~ lV'{?T~61_95_L}~!} -~~9_!~-~!!~re~oJ~_OJ:l2;>5 __ 

_ .'.!1_9lL -+ _ ~rT1W~ --t- _ l111J1IL__j J!!'g/L i--[11'19/l ---+---+-

··- - ,_2200001- I 42{Jt i- 720 I _9 -- __ 1_.94~ 7794 
I ' 

::::::- =~::::~;~~ ~::!::::~:;;:_ ~=~~:~r- ::r_+:~:-- ~: = -~ 
g~~~ E~~~~~;;f _ :;~~ ;~~~~~!~1;1- - --r~E

1

=~ -1r: ~ Jur~1 ~- - ;~ 
; • .;,~~-Jw~T~~;~Q~301 - - .,~;;;~J~<><ehole()H;~ .. . ;;~~OQ - r l~{-T 2"" -= NA - =~ 

;::;;J::~:!::~ I ~i!!l!:::::::;:;;: =H -- H =-_ j ;::~~~L-' _:;~~H~:L-E ' ___ ;:: -----
f---- 9/4/9~~()~~'!.()le_()_1::!225_____ ________ 221000 _3j>§_l----t--85~--- NA 267 __ 

9~;:~:: ::::~:::-~~;!--- --- . ;-:~~~~ --- --·-::~t --t-:::-1-- ~: -- ----::: 5~~: 

-----+-~-~-~-;-:-:-+-::-:-:::: ~:;::- -- - ;E~ -= i:: t :~ ~:- =~;~ ~~; 
I ---- ----~---_-_---=: 2220_0_0 --- --~-~~j=_--t _~~1 -- -1~-A- 241 I 

-·---------i..1~1000 ___ --~.~~~ __ --~~ 1 __ !NA_ ----~!f! 
223000 351 I 924 NA 238 

----- : ·-,1 I 
I 

S04 I J.. I 

Cl I N03 I 
---+-----+---------+--!--

10/14/961Borehole OH225 

10/14/96 / Bore~~.!:._Q_H22!) __ _ 

10/22/96 Borehole OH225 

Wastren _l WST96450/451 - :j::~~~ ~ N~:!:I ~ N::: ~~,~: .. ·~A-=:~: ·tAH -::::: -
. ·- _NA_ NA NA ~; 1~~ --- : ~\A 

220000 460 680 8 12'l.9448 15.4548 

------

10/22/96 Borehole OH225 

:~;tre~-+:~~;:::;~~µ1~~:;:: ::~:~::-~:;~:-(d~:ms) ·--- ___ b _________ J.________ --~------ --·-- ---
'NUS ---1ws~95118 ____ _ 

NUS WST96022/023 

6/28/9_~ Boreh_<>le_Q!f226 _____ _ 

1/22/96!Borehole OH226 

3 '17/37 



WIPP Exhaust Shaft Water and Lead Working .·,roup - Brine and Water Database .-- ' ) - l - - I -i -r -- -'-··-+-... _,____ 

I -- - - I .. ···-· - ·---~··· ·-· 
TOC _ _'i _ Na ___ . __ l'v!!l___ _ J~ . _ +-B--+---

mQ/L -+-- lll!JJL_ _ __ !!!Q/L _ f!l!If!:_ mg/L 

~:::: :;::::::~~ -~;:~::~::;:~: --Jf!~~t I Sf 1j;;~~= ::: !: :;: 
Wastren WST96242/246 7/15/96 Borehole OH225 12.8 785 56300 27500 10300 238 

;a~~;en ~~~~6243/~;--- -7/15/9~ B~~e~ol~-;~;;5 ----·- -- 13 7~4 --~5800 271~~ ·- 1~;00 2351 

::::: =~::::i_;~_:~- . -~;:;:: :~::::: ~::~: -- . _::: __ : _ -.~. :!1 ~ ... :;;~~ ··· .. · :: ~1,,=+ + ~ 
l,AJa~!ren WST9_6298f.2_99 .. _f3f12/96 Borehole OH225 ____ __ 1().f) _ _ 8!~ __J ?71()0 . ft ft AAA • 

:::::: 1:~!!:~~;:;; ' :;::::1
::::::: ~::~: H =I =:!~I + ;:t-~ :~:Lt:~:I ! :~:! ! ~:~, 

... 'Af~_streri_ __ WST_9_~()8/309 8/19/96 i Borehole OH225 ··----- ___ 1().~J__ ?_9:4 _§.~!>QQ 29400 __ ._!_ 0800 246 

yvastre_r:i._ ~_Tj)63~±!:3~:3 8/27/96fBorehole OH2.25 ______ .!_()~-~ ___ _ _841 ___ 557()_0 29500 11700 258 

Wastre_i:!_ 1fVSJ96344/345 __ ____ !!!·Y~6_ B_ore_hole_ 0~~25_ _ --··- _1_Q.3 EJ.45 ___ --~'1.400 29400 __ 12100 263 

Wastren WST96346/347 9/4/96 Borehole OH225 10.3 843 54800 29400 11900 264 
--·- --~ ·->-----·---- ·-- -··--· . ··-··---- -- ·--· ·-· ----- . 1 

Wastren WST96358/359 9/10/96 Borehole OH225 10.5 828 55000 29500 12100 260 --- --- .... __ -----~-- --- --- -- - --~ ·-

Wastren WST96366/367 9/23/96 Borehole OH225 10.9 877 54000 28800 12900 262 t- ·- - - -------- --- --- - -- - --~ f-.·-

Wastren WST96398/399 9/30/96 Borehole OH225 10.6 888 58500 28800 12600 260 r ··-··--··· ......... - - ---··· - -···-···- -·-·. -- I 

Wastren WST96428/429 10/7 /96 Borehole OH225 ·-·-·- ___ _ __ _!Q.1 __ . . 904-- __ 5020_9 28600 . 13000 273. 

Wastre~-- ::~:::::;::~ ~~;~:;:: :::::::: ~:~~: _ _ ___ __ ::: ~ .. :~~--t :~~: ~::~ -~ :::: ~:fr 
-· -·--------- ····~-- f---------·- .... - ---- ---·· ----1--- - -·-- - . --- ··-·-· -----·--··-- -·- ····-

~astre11 ·1yv~!964'!~/449 ___ t 10/2~96 Borehol~ OH~25 __ _ 

Wa_st_re_n_ ~ST_96_4_50/451 10/22/9~ B_or~holf!_Q_!-i2 2~_ .. 

i.-vastren_~ W~T9649 ~/49 7 

NUS lwsT96227 

11 /26/96IBorehole __ OH22§_ 

NUS ------ --

NUS 

WST95118 

WST96022/023 
~~::~:: ::::~:: ~~::- -·- -·- . ----1~;- --1--1~: -f----f!~6000[ .... t~:o~~1- r:1ooi----t~~ 10 

•l '17 /97 



WIPP L-xhaust Shaft Water and Lead Working tjroup - Brine and Water Databa~L ~ 
-- r ----------l----- ----------- - -- - ...- - -- -- r-

Lab S~J11J>~ID _ 

NUS WST96241 /245 

Wastren lws~-961~~~1-;9--

I 
j 

Doto +o~tlon 

7/15/961Borehole OH225 

6/10/961Borehole OH225 

-- - ~ -

Ca 

m!lf~ -
24000 

21500 

Fe 

---

Sum 
t --f 
j __ ,Zn 

.mg/L 

1

1 __ 1,n.g_/L -- \ lg_atio11_~ ____ j\nio_11_s percent _ 

<2 1400 5919 6224 -2.52 
- - - - - r - . --- . - -- --- f---- I 

NA , 1090 6053 5 771 2.38 

__ ,__ ____________ __. 

_ ,_Sum ____ J charge balance 

Wastren 

Wastren IWST96242/246 

WST96196/200 

- 1- ___ , - --------~----~ -- --

------ - --- ;;;~~J ~ f-A ~1_._2~L- - -:_:~~ - -=-- :~~! ~ ::~: ::::. 
____ .i_-:_::-_:__::_:- -- l~_?~N Hi40 6125 5912 ...!..:ZL 

6/10/96 J Borehole OH225 

7/15/961Borehole OH225 

yvastre11_ _ / WST96243/24 7 __ J__ 7 /15/96 I Borehole OH2 25 

Wastren WST962 7 8/2 79 8/5/961Borehole OH225 
-------

Wastren I WST96280/281 8/5/961Borehole OH225 

Wastren IWST96298/299 8/12/96 IBorehole OH225 

1yv~s~r~11-f w~T963QQL:3()1. + ?1_1,2/96/B~rehole OH?~ _ 

~~Vast;en 1 \V~T96306/307 i_ ~19/96_j8()rehoie QH~?_?_ 
Wastr~ __ \,'\,'~!_963(_)8,1__30~_ _ _ 811~{9§ !3~rehole OH?,25_ 

Wastr_erl__ WST_9633,2/3_~~--- -~812]_ /961 B~reh~I~ O_H?,2~5_ -

~~n WST9634<t/345 _ -~-~/961B~reh_ol~ QH~2_§_ 
Wastren WST96346/347 9/4/96 Borehole OH225 

25400 __ 0.:.?62 b___ __1 !)_!0 ____ 6366 5996 2.99 

24100 0.21 IN 1590 6299 5940 2.93 --·---- ---· ------·---··--t - ------·---- ----- ---->------~-
25600 _ 0.042 IBEN 1 __ ~?_9_ 1 __ .. l ---~.40] r _____ §_!]_O ____ 2.38 

25600 __ 0._03~18~~ 1 __ ~0 ----i-__J?~_Z()t--- 6110 2.0
1
l, 

_ _____ _i_~~_f}_Q_() _O_:_~Q_'!_iEN i __ _1_6_~QI 1 6397 6054 2.76 

25900 0.109 BEN 1640 64 73 6082 3.11 
---------l-------~-- - ____ ,,. - -·- ·--

25900 0.0872 BN 1670 6466 6223 1.91, - ------·- --- -------· -- t- -- ----- . - ------ --- • 

____ _2?60_Q _Q._5310\s ______ !_690 ____ ,_ 6397 6253 1.14, 

_______ 25400 ___ 0.0908 :a _ _!_690 _____ . 6399 6224 1.39 

~e_11_ _ _l~§I~635_131359 

Wastref!__~ST96366/367 

9/10/96,Bore~_!>l~H225___ _ ____ ~_!)_ZQ_() _ 0.07]2 s _ __!§Z_!) ______ 643~ 6337 O.TI: 

9/23/96 Borehole ()_H22_!i _______________ ?_5~()() ____ _?_~??OE~- ____ J~_() ----~ 634() 6426 -0.6_1 

Wastren WST96398/399 9/30/96 Borehole_9H2?_5 ___ _ __________ 2600() __ _?.:~~(_)_EN ___ _!§1_() ______ 65§_~ __ 63~ _______ !.:Z_Q1 

Wastren WST96428/429 10/7/961Borehole OH225 25000 1.240 N 1520 6142 6310 -1.34 

: ~;: ::: ::::::~:~~ ~~-~~~-~ ~ :~~~ --- ~ !~!: - : ~~~!~ ~ ::_:: --:::: : ~: W~streri__j WST96434/435 

Wastre11__j_WST96436/437 

!{astrerl__lvvST96448/449 10/22/9~-~~ole_OH~2~--

Wastren 
f------· WSJ~64~0/4_§_1 -- L! 0/2~~~~<?~11~'~- _QH22_~ 
Wastren _____ .WST96496~97 _ _j_ 11/26/96jBoreh_<>l~_QH22li _____ _ 

NUS WST96227 7 /2/96 j_l!<>~~li~le Q!:!?1?.J~r1Jms) _ 

NUS WST9E_!_1 !3_ __j_ __ 6/2~~§J l!orehole Q_!:i226 

NUS WST96022/023 1 /22/96 I Borehole OH226 

2459_()! __ __0.44910~1-··--!54_() _ - j __ _§_!~~1 6310 -1.01 

-~- ':::: .. ;!:~:'"~ ::~~ ~;:!!t ~::~ - - _c;:~; 
- - --'~~- NA I I 1200 

NA NA NA 

18000 NA 760 

5 

NA 

NA 

5391 

NA 

NA 

6223 

NA 

NA 

-7 .17 

'1 7 /97 



Wlf.'.>P txhaust Sh~ft Water and _L~d Worki~{l <.lroup - Brine and Water Database I 

t 

Lab 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

Wastren 

Wastren 

NUS 

iNUS 

NUS 

NUS 

NUS 

NUS 

NUS 

Sample IQ___ _ 

WST95273 

WST95274 

WST95275 

Date Location 

!_!f21 /~51 Bore_ho!e OH'!!} 

11 /21 /95 Borehole OH49 
- -

11 /21 /95 j Boreh.<?11:! OH4!.i 

vy~i:9527__7 __ L__lli~.!!.'>jBoref:l_ole OH49 

WST95278 ___________ ---~ _ _!_1 /21 /95 I Borehole OH49 

WST96050/051 

WST96372/373 -- -··-· 

WST96374/375 

WST96048/049 

VJST96005 

WST95133 
-------

WST95199 

WST95200 --------

WST95134 

WST95281 

1 /23/96 I Borehole OH43 
-·--·--------

~/2~/9~ lB_orehole OH63 

9/23/96 I Borehole OH63 

:-~~~J,~~~B~re:~'.~ ~~-;~;.- • 
;; iv1;,01Bu1e11u1t: nuum L-"+ 

7/5/95[B_oreholl:! Wat~r - ,6.IS 

8/7/951Borehole DBT 10 Room D 

817 /951 B_~~eholf!_ QBT_1_Q Room D 

7/5/95 Borehole Water W170 
-----~--------- --- -

11 /21 /95 Borehole Water OH223 

I ----i - - ----- . -----·--- --- --~-

----1::,1 j ::,1 \ :;~- ---- ~:7'---t- ~gn 
-r<~.:!>OQJ_tu <;-- u <;.; -~--- <9:.2 __ ~-~~- ~L u 

-= ~:~;: ~U ~;- _ :_-H :t~ H :- =~:~= ~ =~:: : 
·----1:~:~~~- ~ :~.;-- ~·- :~:: ~ =~~---- ~ :~ I~ 

-----Fo~o~~; ~N··-- ·- ~.00~2 a:·- o.o;;-~ a-- -~~~~~ - o.0298~E 

_ _j_-::=Q'.QOO'!_ UN - ___ Q_.0042 Bf-J_ 0.0271 B 0.Q19Q -- 0.033?IE 

-----t~~~~~~~k -1 <~.~---- ~--- <~.~ ~-~<:.~~~--- -k I<~ ~-
.. ___ L<'.Y·U_UUl iu ____ <:0.3 ___ ju_• __ ' <U:!>_ u_ __ 1~u.!:> •u 1 <2 u 

Q:0004 -- -- - ___ _Q~t- ___ 5).27_ - ______ 0_.Ql <0.02 u 

... --:~~:: ~ . ==-==!t -=~:~;- ~~:~; ___ : :~:~ ~ 
_ _,__0.0003 ___ ---~! __ 0.24 <0.005 u <0.1 lu 

I <0.0001 ~--1 <3 u <0.5 IU <0.5 u <2 u 

'!". astre~--11/1JST96276 8/1 /96 Corr~l~f!.Test Brine 

Wastren WST96277 8/1 /96 Corrosion Test Brine 
-------- . :~:~~~ I~ 

0.131 IB 

0.0052~---+-9'.163r- I <0.01 

<0.004 IU <0.01 

u 0.055118 

u I 0.049018 
------· -· - - -~---- -

Wastren IWST96400/401 

Wastren IWST96402/403 

_N_~_~WST96105 

NUS 1WST96134 

9/30/96 I Drums #96-420 & 96-421 

9/30/96 I Drums #96-420 & 96-421 

3/18/9 6 j Exhaust Shaft Basin 

4/22/96!Exhaus~haft Basin 

6/10/9 61 Exhaust Shaft Basin 

NUS WST96178/182 6/10/96 Exhaust Shaft Basin 

~!1§___ 11/V~!._::_9_.c:.6_17_7_/_18_1 

-·--- --- -~ ·---·-

NUS WST96228/230 7 /10/96 Exhaust Shaft Basin 

WST96232/236 NUS 

NUS WST96229JB.!__ __ _J_/_10/96 ,.f:xhau_s_t_~~~!! Basin 

7 /15/96 Exhaust Shaft Basin 

<0.0002 r , 0.0011 !BN . 

= r:~:; I~ - =~~~;i: I 

. - _= -t1~r1r ~11- _ ~-1 •· 
<0.0002 lu I <0.3 lJ 
----------

<0.001 IU <0.3 u 

16 

22.4 

21.4 

1.8 

6.2 

1.8 

1.9 

3 

2.9 

10 

0.0129 

0.0194 

0.0866iE 

0.13701E 

0.0151 I 0.18 

<0.5 tW<2 IU 

<0.2 u I <0.5 IU 

<0.1 

<0.1 

<2.0 

0.25 

u 

<0.5 

1<0.4 

u 

u 

u _i<S_9:.!___ IU 

u < 10.0 IU 

11 7197 



' 
WIPP Fxh~ust Shaft Water and Lead Working Group - Brin<? and Water Database I 

! 

Lab Sa!flple !_D ... Date Location !Pb 
j 

NUS 

NUS 

WST95273 

WST95274 

1JL?.!l!}ti8Ere_~ole OH49 1~~/I IO 

•. l!~?.!f~5 !Jor~!:iole OH49 _ 1<2 1u 

NUS WST95275 

NUS WST95277 _" ____ _ 

Se . ___ .J __ J.Ag __ 

mg/I 

<2 
- L~---

<1 LI 
--------1--

<1 u 

< 1 ..... J_l:I __ 

mg/I. 

l<0 .. 5 

j<Q.-? 

<0.2 

<0.2 

) -

I 

..... __ ..2_G~_.JIQ~ -- I \pH 

e:/L 
-··u . __ ll'J~- .[.~_,NA [ ~]~ 6.1 

u NA -··-~NA L_i 6.7 

·"-l~:_J ~ j _~ :::'. u 

NUS WST95278 

·-~;;;:: :~::~:: ~~:; 1 :: ': 
11/21/95 Borehole OH49 <5 u <1 u <1 u NA -it>!_~- 7.1 

NUS _ WST~~Q?QJ05_1. _ ._Jf2319_6 Borehol~ QH49 _ _ .. <0.~ u <0.-f!_ .. _ LJ_ __ <0_.5 ·- u -·- __ 1.23 -~ __ f};J 

·r..;u;, 1vv;,i:;ouuo 1 ltli.Jt:101tsoreno1e11oomL-4 · u.28 '<I "J '<1 iu NA 1 'NA 1 1 6.9 

:~: ~~ ~~:: ~~:t~:~: ::fo:::~= ~=--- :~t ~- ~T-_Q• ~ - ~ :Q~i ~~ :~ •-- = :: _::: 
NUS WST95134 7/5/95BoreholeWaterW170 <0.05 u <0.1 u <.01 u NA NA NA i----- ·-· ·-- ·-·-·· - - ··-·····--- ------+----+--

~US_ J~ST952~_1_._J 11/21/95JBorehole W~ter OH223 _ ----.L~-~-····__1J_J< 1 -~-L~ u l!J~-·· NA -~ 
6.7 Wastren WST96276 _ .. _L. ().0619 --------- .. -. <.Q.:Q_Q.4._J~ .. 8/1/96JCorrosion Test Brine u .. J 1_:JJ!L _J_272QO() <0.01 

Wasuen I WST962 77 8/1 /96 Conos;on Test B•;ne 0 .0544 < 0 .004 o I< 0.01 o 1.161 _)2 73000 6.5 

Wastr~!l WST96400/401 9/30/96 Drums #96-420 & 96-~J_!____ _-1.:?.1 __ O.o300 "' _ 0.002~ "'- _ 1.311 670000 5.2 

Wastren WST96402/403 9/30/96 Drums #96-420 & 96-4.?1 _________ _ _!.lZ --f ,_Q.Q.303 ~. 0.~09~Z ~ _!·~.3 686000 ___ 5.0 

NUS WST96105 3/18/96 Exhaust Shaft Basin 0.5 <0.4 u 0.008 NA NA 6.9 
~--- - ----~------- --- ---- -------- --- --- - -- ~-- ---- - -

__ _ [°9 ~:, __ ;~+-= ~ _- :~::- :~N~'.~!-~ ~:: ~ ~~~! 
_5.EL __ j_<:_():.'! ... -~-1.<0.?. u. __ 1._1.!_3 ___ i.17000.9.L ____ J:l 

NUS IWST96134 4/22/96 ~haust Shaft Basin 

NUS _ \JYST9617Z.[)81 __ 6/10/9~ Ex~lJ~-~haft ~·~-~n 

NUS WST96178/182 6/10/961Exhaust Shaft Basin 
- -~ ~~ 

LNU~ _ -+ WST962 28/230 _ __Jjl 0@6 Ex_tl~~t Shaft Basin__ _ 

NUS _ [ WST96229/231_ .. L1£10/96 j Exhaus! Shaft Basi11_u _____ .. ______ _J ___ -~~~ <0.4 u <0.2 

<5 

u 1.12 170000 ---- 7 .1 

6.1 NUS WST96232/236 7/15/961Exhaust Shaft Basin 3.9 <0.8 u u 1.28 410000 

17 11 l i9 l 



....----- - --~ I I i i i 

I i L __ j _ 

~ j~:L -= :~;L =-j::/L r-
1
::/L J::: ··=~· :~= l . 

~~: - !:: l= j~:- :: - ;-~= :: L_. 

=--=~NA- - - NA I :-= ~~ N~ - -- ~~~- -- -- - - N~ __ __,_ __ 

---~ £0_QOOO _1 _~0_QQi--- 690 6 _____ c;:0.44 _ 69.5466 

WIPP Exhaust Shdft Water and Lead Working Group - Brine and Water Database 

L• b I S•mJ'e ~D _:: Dote . !Lo~"°" 
NUS [w~;9527-;-- - -~ ~/2-1/9~18o;e~ole OH49 

~~: -1::~::;~~ ~= :~;1;i:~::~~- . 
:;;:;:h51 ~:~i:::1:::: E: 
---·-----.----- --- - -- ------ ~-- - - - - -

NUS 

NUS 

NUS 

-------+---- _._____ ___ __,_ --

204000 1 7 200 i 1 630 NA 1 .40 B 200 
--- ~ ;~-~ooo 111;~~r--1 ~ ~3-o - N~ - --- ~~~o ~ --~ 

=l;yo~o~ 
1 

F~QQj-:-~ 13~~! - ~-13)~ Fo.44 _ . . 1oo4562 

j ~j/~;:: i :::::: :.::~ L :$ . . ':: ··.• ~:-=l = ~::- ':: ' ::--- I I~: ~ 

-;~~~~l::::::::Jt~~:: ~ __--~L-~ ~;:-J::=---~:-- =- ::--- ~: -'-
._F'JUS __ ~ST95281 11 /21 /95 Borehole ~ter Q~g_23 ______ N~-- __ _ NA r-J.A NA NA NA ~ 

__ __ ___ _ ~----~/_?_3/961 Borehole OH63 WST96372/373 Wastren 

Wastren !WST963_Z4l_~75 

NUS I W§_T960'!8tq_49 -

'NUS i'vVST96005 i 

NUS WST95133 
--------- -------------

NUS WST95199 ------- - --------

NUS WST95200 
--- ----------

NUS WST95134 

9/23/96 I Borehole OH63 

1/23/961Borehole OH74 

~~~ =~::::: :::::: ~==:=~=:::: -- - ... ::~~~~r- :::~ - ;:~:: ~;- ~~; -- ~- -- ::~i:-
~astren wsr964001401 9130196 orums #96.·420 & 96-4~1==- 3~9ooor·-

1
1; -=!()_~j-s - ~o;~ ~ =~ ~~- --~-?._41 -98.5i_~ 

1-.Vll~!~!!.- wsr96402/403 9/30/96 Drums!_~!)-420_~~-4~1 ___ 32.~_ooo ____ --~_Qra __ §.!BO _ "!~-- __ 241 ___ 102 

NUS WST96105 3/18/96 Exhaust Shaft Basin NA NP. NA NA NA NA 
~----- --- ------- --- - - - -- - - - 1-- - - - -- --- - --- -· ----------+------<>--

~~r= ~~m~:::~ +=;~~~~:~§§;! -~=-~~;~~~-fNEt- N~~~ -NA-~ =lA;i~:~ r!::~::-= 
NUS WST96229/231 7/10/96 Exhaust Shaft Basin 110000 1500j 270 3 132.798 5.53797 

NUS WST96232/236 7/15/96 -~~~~~; u- ----- 2;~;;~~ --- 1-6~,--- 1300 1~ - 22~75~~ -- - ~;-.~~;;r ---
:s 117 /97 



r-= I l I . -J_ J ----- --~---- ----- ·rn-

- f -

j~ -1 
f 

WIPP Lxhau" Shaft Wate< and .Lead WockT Gmup. Bc;ne and W.tec Datab•'O 

Lab Sampl~ID 

NUS WST95273 
·----

WST95274 

Date ; Location 

1 H21 f9~Bo<ehole 0.>'49 

11 /21 /95, Borehole OH49 NUS 

NUS 

NUS 

NUS 

NUS 

___ . ~~I952] 5__ _ __ L_!J_/21_L~~ I Borehole OH49 

.~§T_952Jl_ ___ j__11/21(95fB~reh_ol~_OH<!!! 

WST96050/051 

WST95271!_ ____ + 1.!J21/95~or~!!_ole__Q_f:i4_:} 
1 /23/96 Borehole OH49 

Wastren WST96372/373 _ -~_!?_;!/~~ore_~Je_ Ql-f §:3 

!TIC 

___ jm_g/L 
l~A 

:~~L . f--~:/L . 
!-- 1~: -I ---1 !!~:~1 

NA j - - N~ j ---1 ·· ~8-;-~0 
NA 

--~--1-----

M9 K B 

~:~0~1~~~-c~~~t1::~0 I I 

:..c1----t-32~ 
-- ---t-- 630 

10000' --~2000 
-~ 13000 13000 

9800 11000 320 ___ _.. ____ ------

-1- 8500 10000 250 

10000 

___ ,JiA ~~:j-~- ~~ --=1-.==r;?QQQ 
-- ~: - - ~: +-~ :!~!~ 

--------------+-------- -- ------ ----·----L-L---~-- - - - - 280 

-+---()·'1-~E3. L<!o __ J~_L_?~~e>o\ _ _1_239001 __ [1i20ol I 1;J=l 

9300 

~~;,e~ i:!~~~::;-mj -:~!::I::~;::: ~:~~ - - 1~A 0.§~· - =~ o •-1" -~~~!:I =~~=I= -i : :~: ~-' :::. -
-NUS tWST9S005 I 1/10/981Borehole Room L-4 NA 1 INA 1 'NA 1 'NA 1 !NA NA 

NUS VJST~~3_ - ,;5/9i Bocehole ~;~~; : AIS __ N.A _- ~-;;__ -r =- ~~ r INA - -- NA --

NUS ___ WST951~L_ _____ __!!_/7@~J3Qre~_oJe_l:)~!JQ Room_Q__ __ fi.A____ ~~-- NA___ -~-t- NA NA 

NUS WST95200 8/7 /95 Borehole DBT 10 Room D NA NA 1 NA NA NA NA 

!!us - ~ST95134 7 /5/95 Borehol; w~~e~ W119 ~~~~--=--==- N_I~~ --- --- ~~~----- -=i~A - - ~ ~A ~--!'!A NA 

NUS -t:ST95281 11/21/95 Borehole Water OH223 ____ !'!~--- ___ N_.~---- -~ 320.Q_() __ 33000 25000 870 

wastr"~~~T96276 ~- _ B111•srorros;on Test Bnne _ --· . __ .,,2 _ "'" 1'04_000 __ 24" 444, s.2" 
Wastren WST96277 8/1/96 Corrosion Test Brine 5.5 7.6 a 101000 246 a 405 e 5.2je 

Wastren WST96400/401 9/30/96 Drums #96-420 & 96-421 13.8 4040 7690 a 61000 6860 a 270 

~~n ::~::.:~~;-- ::,~::!~:::::::2:.!,:6c~'. - . NA 137 ~-- NJ\~97~1-k2"0[~ ;:•oo -~:BOO. N:64 

~~: = ::~::~~;/181-· ::~~:: 1~:::: :~~ ::_~~~- - - == ~!~-~---- -~-_~: __ llN_~----~~_i=r_J~2o __ ~ - ~:SQQ =--f~!'-;f3Q:-·I~~~=---
. I I 

~~-:-- -- ::_~:::::~::~ __ ;;~~~:: ::~~~:: :_~: :::~ --- - ~~~l§-~ -·· - ~-:-~~:;1 _ ~1 _::_~~~ -• - :~~~ : ,::-- t :~t 
NUS WST96229/231 7 /10/96 Exhaust Shaft £Jasin 150 140 f 34000 9400 1500 55 

Nus wsrns232123s - ;7, 5196 Exhaust Shaft B.,;n . - - --;~ I -;.~t ; sooo -~30~~ -.. - 24~J - f- 5 ~~ 
9 '17 /97 



WIPP Exhaust Shaft Water and Lead Working Grouj.) - Erine and Water Database 

- I ' 
Lab 

NUS 

NUS 

NUS 

-- . . .. .. - r. 

SampJ~JD 

WST95273 

WST95274 

1--
Date tL()~ation 

_ .1 !!~1_19~1B.!>~'1ol~ OH49 

!~1j9_!,>~ore~()lf! QH49 

\fl!_?J95275 ___ l 11121/95JBorehole O~~!! _u _ 

NUS IWST95277 11 /21 /95~orehole OH49 

NUS 

NUS 

Wastren 

Wastren 

NUS 

·N'''"' l,':. u;:,_ 

NUS 

NUS 

NUS 

NUS 

WST95278 

WST96050/051 

I::~:::·;~;;: 
jwST!!6<?48/049 

1WST96005 

WST95133 

WST95199 

WST95200 

WST95134 

--· - -------- - -- - -

11 /21 /95 Borehc!e OH49 
-----·-~-- ------·- - --

1/23/96 Borehole OH-19 

9/23/96 Borehole OH6J 

9/23/961 Borehole OH63 

. -~-/;3/96)Borehole OH74 

1i10/96.Borehoie Room L-4 
l 

7 /5/95 
1 
Borehole Water - AIS 

I 

8/7 /951 Boreho'e !JBT 10 Room D 

_§j7(95[Borehole DBT1_~ R~om D 

7 /5/95 LBorehole Water Wl 70 

~US __ J\fl!.§}'9528!_____ l_!.ill._!L~~ Boreho~_Wcit~r_ OH??3 _ 

Wastren WST96276 8/1/96 Corrosion Test Brine .___ .. _______ -- -----------· - ----·---.. -----

-·· - : --- ---' ------+ 

+Ca Fe 1 Zn Sum Sum charge balance 

- ro/L - - mg/L 1--m g/L - Cations An;ons rc<Ont-- -

--·---- _ ~80 l .J~~---~t- '. N~ j- - ~-A- - -- j NA-- NA 

310 

320 

NA 

NA 

NA 

NA 

NA !NA NA -·· -- -- - ·-- I ---- -
NA NA NA 

6133 -1.09 

--··- 31() NA --~---L<(().5 -- l _) _____ 3~11) ·- 60ill_ _____ -27.86 

~~~ :-- --~:~::1:::1---~~::r---t--~:;: 
--·1 ---~;;o ~~-lN;_ -~=L ___ J _~ __ 2.'._}- ~l-= 29~~r--~~ 5991

1 
-33.77

1 
1 I r--- . . --t~: I~: -- ~- i:;-- I --1~: -----t~: ~: 

-- j,.A - - NA_ - I_.::__ iNA - ~; -~ ~~-- ~~-- ------t 

6135 -1.13 

---·~~- --· ~:-----t ~:---- ~: -- ~: ~: 
!--"-.·· - - - . I .. -- ---- ---

46 NA -- --L NA NA NA NA 

-- _ __?~~ - _Q..~--- . _!]_8 -- _§_~ __ 4565 

---- . ------·~ 

0.30 

8/1/96 Corrosion Test Brine 738 1.01 1 f 1.39 4461 4566 

Wastre_!1 IWST96400/401 _ ~ 9/30/96 Drums #96-42() & 96-4;~~=.·.~-.. _ 785~~

1
-_ 1. ;;~J.~N -+--. --=~.:163 ___ ·--;;;; - 9077 2.13: 

Wastren I WST962 7 7 ----
-1.16 

Wastren WST96402/403 9/30/96 Drums #96-4ZO & 96-421 77100 1.03-JE~ 161 9205 924 7 -0.23 
~~-- WST96105 3/18/96 Exhaust Shaft Basin . -- ----- ~-- --- NA --1- N~---· - NA--~~ NA 
f----- ··-·------ -- -· .. -----j'·- I. --- - ·-··· -·--- ·--.. --

NUS IWST96134 

NUS 

NUS 

NUS 

NUS 
~ .... - .. -- -

NUS 

WST96177/181 

WST96178/182 

WST96228/230 

WST96229/231 

WST96232/236 

:~~~:: ;:::::::::::: -__ N:.~~11~~ -1-t --;:~ ---~~3-~~~ ~~- ~143. N~ ____ 2.5~ 
~;~:: ::!: ::: ~:::: ~- ~:~~I I::.. i --L ::~ __ :::: --- -- ~:~:- -- --~::: 

<0.4 I 

r 

330 

4700 

2775 

7602 

7 /10/96 I Exhaust Shaft Uasin 

<10 

3150 -6.33 9600 

7637 -0.23 7 /1 5/96 I Exhaust Shaft Basin 36000 

.'.0 11 7/97 



r;;;; -----.-
' I 

Exhaust Shaft Water and Lead Working Group - Brine and Water Database I ' . . - -- --- -· - - - . -- II I --1 I- -+----- --t -~--

Lab Samp~ID 

N_US _ --+~~_I9-6?33/~3_!_ 
Wastren ,WST96179/183 
-·------

Date I Location 

.-- .7 /_1~/9_§~~a_l:ls!_S_h~f:t.13asin 
6/10/96 Exhaust Shaft Basin 
----- --------

Wastren WST961 80/18~ --L---~1_0J~§ I Exhaus!_!'?~~ft -~'!!)in __ 

Wastren I WST96234/238 
----~ 

Wastren IWST96235/239 

Wastren 

Wastren 

Wastren 

Wastren 

= V'Vastren 

Wastren 
------~-

WST96267 /268 
I -

IWST962. f)_9. /2. 7 1 _ 

WST96270/272 

JV\f~!!6;~~/2_~-5-
'vVST96296/297 

WST96302/303 

~~~--j_W_~J963()4/30§ __ 

!Ll~~.§-1 Exha!:'_st Shaft Basin 

7 /1 5/96 I Exhaust Shaft flasin 

7 /22/96 I Exhaust Shaft Basin 

7 /29/96 I Exhaust Shaft Basin 

7 /29/96 I Exhaust Shaft Basin 

_ !Jf)~/9§J._E)(h~.LJSt Shaf! Bas_i_n_ 

~j_i _2/9~!=xhaust Sh'cl_f! ~a!)if1 

8/19/96 /Exhaust Shaft Basin 

8/19_/9_f)_L~>_<~llst Sf!aft Basin 

Wastren ~SJ'96328/329 L 8/2]j_!:J_6J~>_<ll'!ll!lt_Sllaft ~asin 

J t:'ti P,s _____ J_ Ba 

111911 lll911 _ - -- m9jl 

0.00021 I <0.3 lJ 

<0.0002 iU 0.0003 

<.0002 u <0.0002 /U - -----

::~~:;--c 
< (). ()0 l _l__lu!~. _ 

<0.0011 /UN - - --

1.81 

1. 75 

Cd - - +---· 

___ ,IT191! __ 

<2 

_ ___ __.._ __ _ 

Cr 

mg/I 
----+ I ~1 

u __ <S_!Q__ I u 

~.01§fil_ I 0.03261 I 
-- 0.02!;!3 0.0149 

------

11. 7 IB 

11.3\s I 0.0161N 
---+--__ __Q:_()l72IN I 0.0665~EI 

0.082 E 
--+---------- ---+----t-----

12.318 <0.0044 /U 0. 17 E 
-·-+-----

2.111 I 0.0153/N 0.0465 EN 

<0.002 ju 1<0.0011 IUN 

<0.0004 u _ _9.0023/~ 

<o.ooo41u I 0.001910 ,-----2.,-~r--r--o.0~;:!£ 0.0402 EN 

_ =-~-;~-9:9~~~-F;--r~~~Q006lo~--~: __ -~5=~2~1~-~+- O.Q_,-~ . 0.0240 E~ 
l<Q.Q0Q4jUN l<Q.QQQ56iuN I 5.39 18 i 0.0106 1N 1 0.0306E 

- - -- -~~~~~Q.00~; u~~-J~-~.0026 b J~~~1_J ;1-- --l--=~.o:K I 0.0315 ~ 

-~-~--~~:~::j~~-~t~g~~~~:: 1::~~t~-~.~~:; 1~~--t ~-~::~~~~- :::::: E 

Wastren 
f------

WST96330/331 0.0513 8/27/96jExhaust Sh<!f:t Basjn _ _m .. ________ J _ _Q:2_006_8jii_~_J~~000561vN 0.0123/N 11.51BE 

~astrer1._j~ST96340/34 1 

Wastren WST96342/343 

9/4/96 I Exhaus!_§_haft Basin 

9/4/9o I Exhaust Shaft Basin 11 .8 IBE I 0.0029 jBN 

------·---·---r <().ooo4-i(JN __ 4 <o.ooo56F--I--- 1_i_._~~-~- 0.002310~ I o.o6441EN I 
0.1590 BJ <0.0004 \UN I 0.0007210;.1 

---· -----------+------------f---.---- --

Wastren WST96364/365 ___ 9/10/96 Exhaust Shaft Basin ______________ ,5- O.QQQ!_ Vt-I__ f Q:Q0061 IBN -~ ___ ] 3.1 ~_§__ ____ O.QQ_~J!'~ __ -LQ.0502 EN 

Wastren WST96368/369 9/23/96 Exhaust Shaft Basin <0.0004 uN I <0.00056 uN I 6.85 e 0.00931 I 0.0244 E 

yv~stren __ WS_T96396/39? ____ 9/30/96 Exhaust Sha~ ~~!l!.11_ ----=~--- «?:OOQ_4 :: --f _O.Q_Q_056 E:l_t'l ___ , -_~1.4; 13__ -=- 0.0149 0.0108 BE 

Wastren WST96426/427 10/7/96 Exhaust Shaft Basin <0.001 e <0.0022 u 1 .27 e 0.0111 0.0135 
-- -------~-- - ---- ------ - - -- - ----f---- - ~-· -- - --- ---1----------

Wastren WST96430/431 10/14/96 Exhaust Shaft Basin <0.001 u <0.0022 u j 1 .32 e }- 0.0045 e 0.0091 Is 

;~::~~ ::~:::;;:::- : : :;~!:: ~::~;~::~'"'":') :-~ --~ :~~;: 1 :- ~ :;~~; ~ ··. 016:: ·_ ~~~:35 ~ -~::~:i: 
----- -----·----- ~--~-----.. ----·-------- ··------------ ·--------- ----- ------- ---·- ·-1- ---t---- ----- -

WST96153 5114/96 Exhaust Shaft Basin (drums) <0.001 u <0.6 u 9.4 < 1 Iv <4 1u 

NUS Jws~~6154 --- - -- ~/14~ Ex~~~~tSh~fttJ~~in(drums) --- <0.001 u <0.6 u 9.4 - - i~1 !u - :~ lu 

'1 ., 7/97 



.--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r-~~~,-~i-~~~-,--~~~~~--.~--.~~~.....-~~~~~.....-~-.---.--, 

WIPP fxhaust Shaft Water and _Lead \fVorking Group - Brine and Water Database i 

Lab Sample ID I Date Location 

NUS \WST96233/237 __ }{1_~/~§l~_x!1aust Sllaft_13asin 

__ §Ll O/~§J~)(l'l_(l~st ~l'l_aft Basin 

___ 6/10/961 Exl1_<1_~st ~!:'_<If!_ BC1!)il1_ 

-----------· 

Wastren iWST96179/183 

Wastren 

J111<1str_en 

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 

·wastren 

Wastren 

WST96180/184 

W§T9623_'!f1~-[--- 7 /15/-96~xha_lJ_S! Sha_!t_l3a __ !)in 

WST96235/239 7 /15/96 Exhaust Shaft Basin ----------· ----- -- - - -·-- -- --- ---- -----

WST96267 /268 __ ?_!? 2/~~1 Exti_a.l!_st _ ~!1_<!~ _B(l!)in 

WST96269/271 7 /29/96 \Exhaust Shaft Basin 

WST9627Q_/272 _ __ __ ?J~!}_/9§1EIC_l'l_a1.1_st Sh<ftt_lfasin 

W§!~~2~~?~5_ 8)1~/!}6 r~xhaust Shaf!__Basin 

W.§I962~6/2~7 ~ l _!ifl -?_/~6 j E_xhaust Sha!!_ 13_a!)in 

WST96302/303 ___ ~_!~l!}6~11_aus_! '§_li<tft Ba~if1_ 

~astrer:_i__ J_\IVST96304/305 L--811 !}_/!}~~~l'l_a1.1_s! §h_e1ft Basin 

Wastren \WST96328/329 8/2 7 /9 6 \Exhaust Shaft Basin 

- L 
. - j£'b 

j '!'911 
2.8 

7.08 

_ _ ___l__ __ ?-Q_? 

-- _ __,_ ___ 41. 7 

40.2 

0.633 

Se 

mg/I 

<0.8 IU 

0.144 

---- ---- --&--- ____ ..,L___ __ 

A{! SG _____ , TDS __ J ____ let! __ _ 

:~' . ; =\mg; 28~ .· .. ~~ 
0.00441 I 1.lOL ____ l~QQ_Q_() 

6.1 

7.2 

().0814--+-- ~Q_O_J~ 
o_,l_~;j__ j_ ~.oo•i) i ~;i ~= __ J . 7.2 

6.2 

6.2 o.oo9ls 0.0858 
---~--~ 

___ 1 }Q_l_ ___ l 5 7 2000 I 

0.287 0.005l!3__l _1.30j___J 572000l__L~!c 

0.144 N --- - ~~5~~ 

-r= -~:! r nj ~~~~ '_ j ;~~~:j:J-; :~1 ~=1-t=67~~ 
rnrn- _tj~~=- 3~l J ~;;;;s1-;;~1= ;;;: l ;::: 

__ __Q.Q_()_4_~J~Gnn 1.101 I 252000[ I 7.11 

46.7 0.087 0.0057 !BN 1.291 ____ 1_477000 

I 48.1! ~ o.0933! I 0.006~~ 1.29 503000 Wastren_tWST96330/331 t~~-7/96,Exhaust S_l_"laft Bas~ __ 

yvastre~L WST96340/341 _ 9/4/96 \Exhaust Shaft Basin ----- -- ----------1--- _3 6.!,___ - ~
6.2 

0.0716 N ____ Q_.()_Q5!} BN 1.31 672000 

_ ------r--~---~--o ___ _:_065---~· _+ ____ o_.o ___ o __ 6J~ ----;~; 667000 6.o Wastre1~1 WST96342/343 

Wastren WST96364/365 
'-----·-- --

9/4/96 I Exhaust Sh<>.ft Basin 

9/10/9SIExhaust Shaft Basin _____ _J___ __ 45.7 (}.0706 N ___ l Q.90~§~~-t ___ !.32 670000 6.0 

. _::::::~~1;::::::::~:: :;:~;:: ::~:: ::: ::::~ - ~~- I =;:.:t--1-~~:~ff ·-·11 --!:~~f :t~~~I ~::: 
Wastren WST96426/427 10/7/96 Exhaust Shaft Basin 2.89 0.239 0.0033 s 1.09 139000 ------- - - --·--·--·---- ----~- ----- ---- --- ----~----- -- ------- -

;::!~: '::~::::~;::~ --~ ~~;~:;:: ::::~:: :::: :::~~ --=~~-= --=-=-_- ~:~~ -- ~--:~::1-- _ !:!~ ~--- ;~; ·_ -_=l~_~·~~~:_:t-~ -~:: 
Wastren __ WST96489/490 11/26/961Exhaust Shaft Basiri__ __ ---d- ______ Q.1~_! _().138 <0.010 u _! .07 __ -El~QQ_Ql _ _ 7.3 

~~- \NST_9_ 6147 - - _ ___W._4/96 Ex!!_~-_ll_!it_S_haftf!(lsin!dru_rns) 1.? <0.8 u <2 u __ NA 1
1 

__ ~JA -1 5,7 

NUS WST96153 5/14/96 Exhaust Shaft Basin (drums) 8.4 <0.8 u < 2 u NA NA 6.1 

~~~-- -- ;~~96154 ______ --~,~~/9~~:s~~~~ Ba-~in (drums) 8.8 , <~.8 u <2 u NA I NA - 5.9 

6.8 

7.3 

7.3 

22 /17/97 



lab SamE_l~ID __ _ Date location 

_____________ .__ ------- -- --- - ---
N~§__ ___ l~~I9623:3_!237 - -- --

Wastren i WST961 79/183 

Wastr~_ll_ [ WST96180/1 fi!! ___ _ 
Wastren 

Wastren 

Wastren 

Wastren 

WST96234/238 

WST96235/239 

WST96267/268 

WST96269/271 

7 /1 5/96 I Exhaust Shaft Basin 

6/10/96 Exhaust Shaft Basin 
-- --- --- - -- ---- -- -

6/10/96 Exhaust Shaft Basin 
---------------

7 /15/96 'xhaust Shaft Basin -··---- -~--- -------- -

_Z_/1_~/9~ E)(haunt Shaft Basin 

_Jj_22/~_§fix~a_u~_!_§_haft Basin 

7 /29/96 Exhaust Shaft Basin 
---- -----· ----- -- --·-

Wa-stren [-WST962 __ 7_ 9J?1--2 __ I ]_129/96. ! Exhaust- Shaf! Basin 

W_a~!ren f w§:r96294J?~5 -J -~/J_~9§}Ex_haust_Shaft Basin 

\_'Vastren __ _w~I962961?~7 ~~1_2/9§l~x~~ustShaftr:lasin 

Wastren WST96302/303 8/19/96 Exhaust Shaft Basin -------· ------ -- --------- ------------ ------- --- -

Wastren \_'VST963_Q!f30~_ _ _ _f!/]_9_1~~ l~)(h_a~~ S_l1_~ft_!3~~in 
vvastre_11___ WSI_96328/329__ 8/2 7 /96 i~~~_u_st_!:;t:i<1f! l:!_asin 

j 
I 

------~-l'~9/l_ -_ -~ 
270000 

---- -- ----- ---

--- J<~~:~~ 
----r-- --- --- -L 

I 

258000 

1 n i 

, I --1-
S04 t'Br 
mg/l mg/l ---- -- ---1------
. 160 : 1200 I -- --- ---- i-------

10so : 109 ---- - ---1--
1820 I 189 NA 151 11 

1 
----L- ____ ....J___ -------- -----~J.---

l __ ..,_ ___ _,_ 

_ •1 ___ L_Jr-JQL_ J!J!-1_-!___ __ _______,___ 
---~--~ 

-.niP!~i -f :~.~~~2;i tm-:~~+-, 
N~_ L ___ J ______ 1 51 I I 7.6 

;:f-t~~~ .. ~:~• .·· -----:::--- ---:~-: 

. -;:;::1 l :;:;l~T~:~: :: .: --:::~~.-~~.-
-------+!~f!_Q_001__ 1-- ~~qf-1-§-~4 !l'J~----t---t-- __ 300 54.9 

265000 

260000 

·· --·-·r=· · :;:~· -t~·:1: _1~: · ~--- -- --~~ 
1~-Z!J_OOO -- - _ _!56 I 

Wastren WST96330/331 8/2 7 /96 I Exhaust Shaft Basin 275000 180 I 

Wastren 
~-

WST96340/34 1 

Wastren ~ST96342/343 

vv~stren _J\f\/_ST96364/365 

9/4/96 Exhaust Shaft Basin 297000 378 1 1550 NA 458 68.9 
-- ----· - -·- ·- ---- ----~ --------- - --- ----- --- ---- - -- -

/10/96 Exhaust Shaft Ba~n _ _ -------+- 303()_QQ _ _ __ ?_J_!i e _1 

9/4/96 Exhaust Shaft Basin ----------=t2;6000 =- ==;;Ol 115301--1N~-t±-!ti5l ___ __l?.
5 

Wastreo jWST9;2i~: l ~~~::I~:::::::::~ -=1::::1: :;!~!] 
\IV_astr~rl jW~9636~1'>ca 

Wastren WST9639E 

;.:::::~- -~~::~;.:;- :~;:::: :::::~~::!::~ ---- ==·I ~~~j. .~~ .• _ j~_::: _ ~: ··. ··1·· .... ::: -•t ... ~;;~= 
~!stre!'_ WST96489/490 11/26/96 Exhaust Shaft Basin _ ___ ___ ____ _424~ _ __ 20ool_ __ ~ -~?.6 s N_}\___ _ ____ 1~3 ----i--- ------~---

! I I 
t-.j~_S __ \fl/ST9614 7 5/14/96 Exhaust Shaft -~asinjdrums)______ _ __ _!~--- __ i- _NA -~ _j' r-.fA_ NA__ __ NA I NA 

~~- WST96153 5/14/~6 Exhaust Shaft ~asin (_c.irt!_'!'_&_ _ _ ___ _r.J~ . _ -~- Nj.\ ___ +- NA_ NA_ _ _ __ ~A _ --·-

NUS WST96154 5/14/96 I Exhaust Shaft Basin (drums) I NA I NA 1 I NA NA NA 

NA 

NA 

23 117197 



l 
---·-----4-- -- -- -I----------

WIPP 1'xhaust Sha_ft \"\fater and _Lea_d Workin9 Group · BrinP. and Water Database !-i--..... r=j I 
j --

Lab 

NUS 

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 
---··· --- -

Wastren 

Wastren 

Wastren 

iVVastren 

Wastren 

Wastren 

Sam~ID 

WST96233/237 

WST96179/183 ----------

WST961 80/184 

Date Location 

7 /1 5/9€)1 Ex~aust Shaft Basin 

6/10/96 Exhaust Shaft Basin 
---------· 

6/10/96 J Exh(i~~_b~f! Basin 

\i\f§_T96234/238 ___ _l _ _li! 5/96 ~_b_au~!~ft_(3_a~in 

WST96235/239 

WST96267 /268 

WST96269/271 

WST96270/272 

j~s;~6~~=~~~~---- j 
vvS i ::;6L::;o;L:; i -

WST96302/303 

WST96304/305 

1 /15/96 I Exhaust Shaft Basin 

712 219 61 Exhaust Shaft Basin 

7 /29/96' Exhaust Shaft Basin 

7 /29/96 Exhaust Shaft Basin 

8/12/96 Exhaust Shaft Basin 

8/i 2/96 i Exhaust Shaft Basin 

13/_19/961Exhaust Shaft BasJn 

8/19/96 Exhaust Shaft Basin 

Wastren IWST96328/329 8/2 7 /96 I Exhaust Shaft Basin -----

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 

WST96330/331 

WST96340/341 

8/27 /96 I Exhaust Shaft Basin 

9/4/96 I Exhaust Shaft Basin 

rWST96342/343 -+-j!/4/96/Exhaust Shaft Basin 

WST96364/365 _____________ 
4 

___ !!{1Q{961Exhaus\ Shaft Rasin 

WST96368/369 9/23/96 Exhaust Shaft Basin 
------

WST96396/397 9/30/96 Exhaust Shaft Basin 

WST96426/42_7 __ LJ.Q/7 /96 I Exhaust Shaft Basin 

,TIC [roe _::~Na .. Mg _ _::~ - •.=- B - = 
mg/L I j mg/L mg/L mg/L mg/L mg/L 

· . 12 . I . 110 . 10000 •20~;, ~ f ~i~ ~ .• oo-· 
-~L __ L_ l99Q()L ----~_?_o 736 53.7 _1 

59 ------- - 9230 - __ _252~ 54.9 

17900 --- - - 52500 24000 580 

60 18000 52900 24900 583 I ------- --

___ 1 ~8.f!I__ 1- _11~01_ 1, _!66Q9 54800 _ f--22000 134 

-- - 2~.~ - - lO~_Q -- ~<i-400 - -- _ 108~-q_ - 982 - 45.3~ 
26.2 1110 54000 10700 976 45.6k___ 

-- _ ] - 29.~1- ~ l -- ~?_3 r ~---tr __ 536_~~1 -~2760~ --r---?-~4~f-1-- 236 -
I I ~1 _ _ _ _ 
i 27.1i I 5731 I 52500 1 127700 1 

I 7620 I 22.7 I 

__ ,_~:::[-l-=~1a 1=::::[ :~:11 ::: ::::: • 
23.4 

-------+~-
12301 I 154001 ___ I s0aoo1 J 23sooJ J 649-1------------J 

-:::: -..... ::~f j :::: --:::~ - ~:~: ~: 
~4.~ =~ ~-- 1_470r ~~Q_8Q9 -~-~900 __ 25900 811 1 1 

32.9 154_9
1 

I 11500 ~~~oo 21500 _____ 8§_3 __ _ 

37 .0 608: 30800 33200 I 10200 397 r 
- ~ ~-m- [:;l_ --~~f -j ~:: ~ ~ ~ :::~ -~ r_3::~. -~:::~I· 

NUS IWST96147 5/14ffl6 ExMust Sh•ft B"in (drnm•I --- _jJ!~ ~ :A-~';! ~~i:: Ni~; 8~- NA:~-15:. -
---------------------- ----------------------- -- ------ I l ---- -------- ·--

Wastren 

Wastren 
---·-----

Wastren 

WST96430/431 

WST96432/433 

V\l_§_T9648~/49()_j_ 11 /26/9~ I Exhaust Shaft Basin 

10/14/96 Exhaust Shaft Basin 

10/14/9 6 Exhaust Shaft Basin 

f'Jld_§ ______ ~S!96153 _________ 5/14{~1?_ Exhau~t-~~a_ft'3asi~(drumst ______ !J-~--- _ N~_ j __ jNA N~-- _ NA __ NA __ 

NUS WST96154 5/14/96 Exhaust Shaft Basin (drums) NA NA I I NA NA NA NA 

~4 117!97 



WIPP l:xhaust Shaft Water and Lead Working \]roup - Brine and Water Dat:,l,ase -- j -------+------------I - -- -- - - -
I 

lea 
I 

I----- -- -- -1··· 1~ --:---- ---------Lab 

NUS 

Wastren 

Wastren 
----------

Wastren 

Wastrcn 

Wastren 

Wastren 

Wastren 

Sampl~ID 

WST96233/237 

WST96179/183 

WST96180/184 

WST96234/238 

WST96235/239 

WST962 6 712 68 ------

WST96269/271 

WST96270/272 
--·- t- --------------. 

Wastren IWST96294/295 I 

=\fVastren iVv'ST96296/297 1 

Jtastren _LWS1:_~~:3Q2/;303 

Wastren 

Date Location 

lf_!_~l~§_~~ust _ S!iaft Basin 

6/10/96 i Exhaust Shaft Basin 

6/1 Q/96 I Ex'!aust Shaft Basin 

7 /1 5/9~Exhaust Shaft Basin 

7 /15/96 Exhaust Shaft Basin -------- ---- ---- ----- - -- - - -

7 /22/96 I Exhaust Shaft Basin 

7 /29/96 I Exhaust Shaft Basin 

_?_ /2_9[!'.J6 J!=_xhaust _St1~!_t-~~sin 

8!1 ~/~6Jl=;xhaustShaft J,3asin 

8i1 2/96' Exhaust Shaft Basin 

Fe -----1-_ ~rl____ _ _ Sum ________ Sum charge balance 

~ ~:!oo_ _ j :~~ l =I "'JJ/l;~ .- --- c.t;o_n~~; f<N~ 635 pe'cent -1. ;' 

9 51 Oj NA i __ -1. .. :l_3_9 l ___ 2_991 __ 2891 ______ 1 .80 j 

--·;:;~~ __ . >JA_J ~······.1 __ 4:::
1

- . - ::: ··- - . ~::~- - ·----~::: 
______ 34000 . . .. 2,8J . ___ 4990 ___ __?52~ ___ 7499 0.16 

:~:f: 3~: = ::~~ -- :!;~ -- ;::: 
0.32lt~ -T--~1~-oJ-- -r--;;;;r 56071 4.01 

0.329jEN i 1460! I _____ 59911 ___ 56Qrt ___ --~? 

----- ~ '!_0800 

11500 

11200 

25000 

243001 

6540 5.63IEN 86.5 2378 2286 1.96 
- --- -- ---- -------

__ ---+- ~!_~c_>J_ J ____ ~J_±J~ __ L __ lQ_8 ·- - __ 27_~ - 2610 - 1.821 

Wastren 
!--

WST96304/305 

WST96328/329 

:;;~:;~:~:: ::: :::: .. 
-+-- 8/2 7 /96j_£~h!USt __ §~~ft~~~n _ 39400 0.3841"' 5720 8138 7864 1.72 

8/27/96jExhaust Shaft Basin ___________ -=r;;600 ~ __ Q.792 nN 5760 _ 8200 7779 2.64 Wastren WST96330/331 

Wastren WST96340/34 1 

Wastren WST96342/343 
1----- -·---

Wastren WST96364/365 

Wastren 

43300 10.10
1
0 5770 8782 8379 2.35 

---- -·------·- --- -- ---- -- --- - -~~-
9/4/96 J Exhaust Shaft Basin 

9/4/96 Exhaust Shaft Basin 42900 59.20 5930 8688 8408 1.64 --- ----- - -----------f---....------- --- ------ -- --- - - -

9/10/96 Exhaust Shaft Basin 46600 2.420 6470 8878 8575 1.74 

Wastren 

Wastren 

Wastren 

WST96396/397 9/30/96 Exhaust Shaft Basin ?'}_J_O 0_:?1Qli"'" I __ 248 ___ - _1Tfl_ 2575 2.88 

WST96426/427 10/7/96 Exhaust Shaft Basin 8010 __?.24_t __ J__Q5 2171 2149 0.52 

10/1~/~~~x_h~ust§ihaftBasin 89300 0.168i0N 62.6~ 2222 21~~ __ 0.78 

WST96432j4_33_ J~ ~;::: ~~::: :::: :::: ----== - :~~~ . ~!;! !"-'--- -:6~-: =--;: ~ ; ::; . -_ _ ~:;: 
___ 5_/_14_/96 Exhaust~_h_aft_!3a_si_nJdru_'!1~) ________ ~A _j 1 N~ ____ J ___ 3001 NA_ Nfl ____ -!!~ 

Wastren 
------

WST96430/431 

NUS 

~~stren___LIJl.IST96489/490 

WST96147 

NUS WST96153 - --- _i ______ _ 
WST96154 NUS 

__ 5114/961 l:xhau~t Shaft B~!n (dru_r11sl ________ tNA 

5/14/96 Exhaust Shaft Basin (drums) 11\!A :!- . j~ NI\ NA !NA 

2100 NA NA INA - ----~--

2100 

~5 /17 /97 



~ ~-

l~PP ''"1"8' Sh!_ft :'" •:i~e. ~~:_or~ .. i.n9 .. (1.roup.· - Brine _<:1nd Water Database . 

Lab i Sample ID Date Location 

WST96217 

WST96218/219 

WST96221 

WST96222 

6/28/96 I Exhaust Shaft ~asin (drums) 

6/28/96 I Exhaust Shaft Bcisi11_J~rl1rnJ>L 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

~/28/9~1~)(h~l1st Shaft lfasin (drums) 

6/28/96 Exhaust Shaft Basin (drums) ------- ---- -- -- - ---

=Nus 

WST96223 

WST96224 

I::~:!~:: --
.~~: J5~::;~: 
NUS I WST96029/030 

NUS IWST96108 

I 
i 

1~~ -1:;~::;~ 
~-----·---·-----.0.·-

6/28/96 Exhaust Shaft 8asin (drums) 
-- - - -

6/28/96 Exhaust Shaft Basin (drums) 
---- - - ---

7 /2/96 Exhaust Shaft Basin (drums) 

712196 i Exhaust Shaft Basin (drums) 

6/28/96 /Exhaust Shaft Basin Slud_Qf! 

7/24/961Exhaust Shat!goua_r:__ ____ _ 

7 /24/96 I Fxhaust Shaft Collar 

1 /22/96 I Exhaust Shaft Collar 

3/26/96 Exhaust Shaft Debris 
--~-----------

3/26/96 Exhaust Shaft Debris 

3/26/961Exhaust Shaft Debris 
--·------

H{J 

mg/I 

..:::0.002 IU 
---·- -- _, __ 

<0.002 IU 

<0.002 IU 

<0.002 IU 

---·- -·---··----L-----

--+-----~·--

As _. B_() _ _ __ L __ lf~- ___ L __ I Cr --·-L---

1'119ll __ 

I -sQ.~ - __ l.':1_ -

'<0.6 

<0.6 

<0.6 

<0.6 

t' 

LI 

u 

u 

mJl./I • - +1111J.Ll_ ____ J_ __ _Jmg/I 

4. 61 ____ ~Q_. ~----- _ _jl) ___ J~~-- j_lJ____ 

7 ·-2L ___ LsQ'._L __ _Jl) __ _J < 2 IU 

u L._ _____ _ 

:~l --l:~·
2

- -~_J:-J:: -~-
7.31 _J_<0_.5_ _Ju _ _J <2 __ J!:!_ __ _ <0.002 IU 

<0.002 IU <0.6 __ _l_i:J ____ -1. __ 1QL __ is_1 

H_m_!QL __ ~_l -t I:: t~ <0.002 lu I <0.6 lu 

~1 fa'.~:--~ 
4.E!L_ I <0.2 1u I< 1 ~ 

u 

u L_ __ _ 

<0.002 u I <0.6 . 1u 

- r<~.~~~ -- u ___ [<~~-~~ ~-- r~----1-
___ [~ U_.l}IJ ~-JU - _l .C::~---L I 

<0.0001 IU <0.03 --.1:'- _j_ ___ . __ _9_:3 [ __ _L~Q_!_fil __ J <0.04 __ JLJ___ __ 

<0.0002 Li ____ L ____ _Q._!J_ _L __ 0~2__1 [__l ___ Q._QQ_§J_ I <0.02 ju 

0.001 ___ _9.4 1 ____ 0.2[---- <..Q:_005 --f--- <0.02 ~ 

----- --~~~:~:: ~-- ~~~~
3 

~ j_~~ ~:;;r :~:~: tl)_ :~:~ ~ 
<0.2 --·----1_:'.S_Q._()OOJ_ IU u 

L.---·-
0.18 l __ J~0.005 u 0.03-L-1 ----

NUS 

NUS 

NUS 

WST96111 
·---

WST96112 

WST96113 

3/26/96 Exhaust Shaft Debris -- -- -- -··------·-·-

3/26/96 Exhaust Shaft Debris 

3/26/96 Exhaust Shaft Debris -----

--------[~:~~:::- ~---1:~~;--- ~-t- ~::~ :~:~: ~ :~:: ~ 

---=-- ~~~:~~~: :=-r:~·: _ -: l ~ ~ ::::: _ ~ :::: : 
<().0001 u 1--:_Q._L -- ~- - - _9_:_'!_31--- <0.05 __ J.1 ___ ~ <0.2 u NUS 1WST96114 ~-~- -------

NUS WST96115 
---------- ---~--

~~; --· ::~:!~~~-
NUS IWST96118 
------~-- --

NUS IWST96119 

3/26/96 Exhaust Shaft Debris 

3/26/96 Exhaust Shaft Debris 

3/26/96\Exhaust Shaft IJebris 

3/2 7 /9 6 j Exhaust Shaft Debris 

3/27 /96 I Exhaust Shaft Debris 

3/2 7 /96 I Exhaust Shaft Debris 

_ -----·~Q~QQ9_! u_ .:c:=0.2 ____ u __ 0:'!4 ___ :<0.05 ___ Ju _ _J<0.2 u 

<0.0001 u <0.2 u 0.29 
- - -

.... -=~~~~:; : ~~:--:--l ·f ;:1 • ~:~'.~t~t;~t !~ .. 
'6 '17197 



-- - I ! I i I I I I WIPP Exhaust Shaft Water and Lead Working Group - Brine and Water Database t - I 
I 
! 

- --- ---- -- - -- -- r 
I- -----+--- i-- --

l
'Pb Se 1 Ag Lc:i_b __ _j§()_mple ID __ 

WST96215 

Location Date 

6/28/96 I Exhaust Shaft Basin (drums) - i"'g\ 6 =~·-F =~15 u-i~;-t _ j::'L_ I r 6'~ 
V\l§i:962_1 fi _ _ 6/2_8/9§j~~t:ia!JSt Shaft Basin (drums) l 16 <0.8 ____ lJ_ __ < 1 u ___ f-!A _ )- NA ___§J)_ 

:~; 3~~~~~f~-; --~;~11~~~~~;~~;~ !~~~~!- -~ l ~i ~: ~i~~ r ;r _ ;- :~ -. -- ~~ ~:~1 
NUS 

NUS 

NUS 

NUS 

- -- ------------- --- ----- ------ ---- - --- -- - -----r · --- --- ----------- --- ----- _______ ._____ --- --
Nus____ w~_962?~--- __ 6/28/!!§ ~~-~!Jst_?llc:ift Basin (drlj_'!J~I ____ t ___ ?~ _ _ <0.8 u _:<?_ _ u N!-_____ NA ~ 
NUS WST96224 6/28/96 Exhaust Shaft Basin (drums) 0.48 <0.8 u < 1 u NA NA 6.3 

NUS ;.,~~962;5 - I ~!~!~~ ~.:~~:.. ~_a~(d,~•I _ 14~ T ~0-:;; _ [u_ < 1 ~ ju N~ -~ ~A I ·6-:;; 

1 N_l!~·- WST9522Z___ _ _ 7/2419f} Exh~ust §ha_!!_follar _ _ _ __ <:::_~0_5__ ~ __ ~()._! ___ u ___ c::=Q:Q1 ____ _l:I ~-- NA NA 

NUS __ WST9523_Q__ ____ _Jj_'!c_4/96 Ex~~t__§_h_aft ~_ol!a_r ____ ()._~ _-,<OJ u <0~!__ __ u NA _NA NA ~ 

u -t 1 .01 46000 7 .4 

___ ~:~:~ti:~: t 1:~.=-E~: _ ~~-- ::~ 
NUS WST96029/030 
-- -- ---+---

t NUS WST96108 -1--

NUS WST96109 
------

3/26/96 Exhaust Shaft Debris 

3/26/96 j Exhaust Shaft Debris 

<0.1 1 /22/96 I Exhaust Shaft Collar -~-t~ .. Q~ __ 2__ __ J < 1 --~ 

3/26/96 Exhaust Shaft Debris J <0.1 fu f <0.2 l,J I <0.1 lu NA NA J 7.0 

3/26/96 Exhaust_S~~-f~~~~;~_ _ ___ --- _l~p__.-!___ __ ~'~~- _<-01_~ __ L_ ~OJ___ u -- ~~ --- ;,..---- --, ~.-~ 
3/26/96 Exhaust__§_haft Debri_s- _ _ ___ --t <0._1_ __ t-- l_S__Q:_'!:. __ t ~Q._1__ ---1-~-- NA NA -- I 9

· l 
3/26/96Exhaust3haftDebris <0.1 u <0.2 u <0.1 u NA NA 5.7 

-------· ---- -- --- -- - - - - - ---- --- - - -- - -- t 

3/26/96 Exhaust Sh()_f!__[)ebri!_ ___ <::()_._1 1 1~ _ 
1 

<0_._2 ___ ~ _ _:<O_._"I u_ NA ___ r--- N;=l-+--7
·
2 

~~: - ::~::::: :~~:~:: ::::~:::::::::::: --- --------- <Q•,}u_ :~;. + :~: :- ~:- ---~: ---r-::~ 
1--------- ----- -------------------- - ----~-- ------ ------ - j _ --- 1- - - ----- - -- --- ---- - -1-----

;~:~ ::~:::;;-~-l :;:~:: :::~:;:::~~~::~ ---__= •· · :~,; t . ~~ l · r:~:~ : ~~ ~F ::-=-11 ~!:: 

~l!S __ JIAfST96110 ______ ----"-

NUS jWST96111 ---+---

.~~: -~s::_" _____ ._ 
NUS 1WST96114 
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~us __ =~:::: ~121 s -:;:::~ :::~:: ::: :~~:::~:!: _ _ _ ::- ~ _ :: 11~:- . -··· ~:- J_ J~A ___ L N_L ___ ]_ 

~~: j~::::~: _ _- :;:::: ::::::::-:~~:::::: --1::- - ~:j=+~: -~:-l :>= :: ' 
t~~ -~ [~~~;;;~~--~ . ,-~~~;:;; ;:::~:: ;:!: ;:::: :::~::: . 1:: r= 1~: 1-~i-=r 1::- . ~- :: --+=: 
~~;-~_-_: :~~:~~~ -~;::1::~:~::_~~:~;:::~ :i~:::J _ =--:~= 1--=I:~ ~1 .. +~: I :: I I::_____ ~: I 

WIPP Exhaust Shaft Water and Lead Working Group - Brine and Water Database 
i - -- - -- -- r 
SalTl_p~~I[) _ [)<!!~ _ IL9,;ation 

::/L_t-----t~!L~ -----
Lab I I IN03 -- _L_LNH4 

__ ____i_rn_g/L 

6/28/96 I Exhaust Shaft Basin (drums) WST96215 NUS NA 

:~:= =~~:::;~ ;;:::: ;:::::::~::::: ... -.. - ::== ::_ 1- ~ :: --::-- --------+----+-~-:------+-------i 
!-JUS ___ Yf~96029/030 1/22/96 Exhaus_tShaft_Col~_r _ _ ___________ 12000 _____ 1_900/ ___ !Q __ <2 24.78896 0.25758 

~~~ --- ::~;_::______ --:~::~:: ::_::: :::;~~:_::~ - ~!~--__ -1 ___ ~~--L~ -~~~-~·- ~; -- __ ;_; __ -=_ - ~: ~ 
~~:- -- :~~~~--- --- -:~;:~:-: :::~~~-:~-: ~:::-::- -- --- --- - - ~: f ~: -- t-- ~: ~~- --- -- ~: ~: -
N~;- ---- W~~96112 -- ----~~6 ;;hau~t Sha;~~bris ---_- ------- ---- ~A- - lJA j- N-A N;;-~r r~;;--_-- - - ~~-1-= 

::~~-::~:~ H ::::~:::: =~==--=- ~~~t=~=~1 -t~ -~:~H-l:~~-~-1: =~-
J'-l_US ___ WST9611~-- __ 3/26/96 ExhaustSha!!_Q~b_r:i~ __ -----···NA__ NA J -r~A N~ )_ NA_H _ mf'!A -=~-
NUS ___ \'l/§_!~611 7 __ _ 3/2 7 /96 Ex_t:l~_u_st §h_aft Debris _l'JA NA ! NA NA __ _ NA J_f-_ ~NA I _ 

-----·~_A____ _ NA I -__ NA NA ____ NA___ _ _ NA 

NA NA NA NA NA NA 

NUS WST96118 
---- ----~- 3/27/96IExh~IJ_St Sh__<!_f! Q_E!_bris 

3/27 /96 I Exhaust Shaft Debris NUS WST96119 
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WIPP Exhaust Shaft Water and Lead Working Group - Brine and Water Database 
- --- • -- - --- -- • - - --- ! 

Lab I Sam_ple ID 

NUS WST96215 

NUS 'WST96216 
-------~--

NUS WST96217 

NUS WST96218/219 -----· --------·-

Date Location 

~2!!(~1) tExha!Jst Shaft_Basin (drums) 

6/28/~6 I Exhaust Shatt Basin (drums) 

6/~8/96_ \Exhaust S .. haft. Basin (drums) 

_ _§1_~~19J>1Exha_!JS!_ Shaft Basin (drums) 

L 
mg/L 

NA 

NA 

NA 

NA 

NUS WST96221 
-~-- -------------- ---

6/28/96jExhaust Shaft Basin (drums) \NA 

NUS WST96222 NA 
------ ----

j 

I 
TOC 

i --1 
Na 

m~/L __ L_ J mg_/L 

I INA 

r-- --jr-JA 
NA 

NA 

NA 

NA 

520 

NA 

NA 

+--+~A 

I 
--- ·- j 

"'..-=- -t==r-r ::L = ·- -1~~~ i-=i::/L 

_.:~~ ~r- f~ 
NA 

NA 

NA 

NA 

NUS WST96223 

NUS WST96224 

JN~-~ 
--------·-·-

~ W?_T962_?,~ 

~28/961 E~h_(ll.jSt Sha~ BCl~in (drums) 

6/28/96 Exhaust Shaft Basin (drums) __ -~~~/~{)I' Exhaust Shaft Basin_(drums) 

-I _ ~~l~~ 
1 
Exhaus!_Shaf!~_asif1 _(drums) 

.. -t:.-1 
---f ~A__ --J -

NA --1-+NA -t~--1---l~~:n~~ 

. ::--r-i~~ --· .. _ 1:: - ~==l~-+-t:: ' 
r~~--j----tNA ---~--1!i~-l- -1N~_ NA 

-Nu::> i\/V::i i ::iOLLO I !l.l':Jb Exhaust Shaft Basin (drums) NA I 1NA 'NA I NA I 'NA i NA i 
-------- ------·· -- - - -----·-·-- --- - -- -----------~ ,-.-----·-- ----------- - ------- ----- ---- -

NUS WST96220 6/28/96 Exhaust Shaft Basin Sludge NA NA NA NA NA NA 
------ -- - - -- ----- -- ------ ~-- - ·- --- - ------ ------ --- ---- ----· ---

NUS WST95227 7/24/96 Exhaust Shaft Collar NA NA NA NA NA NA 
------------- ----- ------ -------- ---- ·-- -- --- -- ---- ------ '------------- -- -- - - --------- --1---------- - ---~ --- ---- --

NUS WST95230 7/24/96 Exhaust Shaft Collar NA NA NA NA NA NA 
------ ~ ------- ------------- ---- -- -------- - ----- ---- ---- -- --- --- -- ----- --- -----

NUS WST96029/030 1 /22/96 Exhaust Shaft Collar NA 

;~~- 3_9'?0 

900 27 <0.3 
---- -·-- --- ---------- -- ----- ----- - - ---- ----- -- -- --

NUS WST96108 3/26/96 Exhaust Shaft Debris NA _____ NA NA NA NA 
r-------- -------- - ---- 1----
NUS WST96109 3/26/96 Exhaust Shaft Debris NA -tNA NA NA NA 

-- ----------~ ------

NUS WST96110 3/26/96 Exhaust Shaft Debris NA !'!_---t ---+~ - NA NA NA 
--- ---- ·----

NUS WST96111 3/26/96 Exhaust Shaft Debris NA -M_tt~----- NA NA NA 
--------------~------- -

_fllUS __ WST96112 3/26/96 ~xhaust Sh~ft Debris ____ __ _ _____ ~,6.- _ _--- ~~-- ~;-~-=~----
NA NA NA ------·- 1---1----- ---~ 

NUS WST96113 3/26/96 Exhaust Shaft Debris NA NA NA NA 
·---------- ~r-- ---------

NUS WST96114 3/26/96 Exhaust Shaft Debris _ __--------~A_ rrA I iNA 
1 

NA NA !NA -- ---+---r ----- --f--·-- ---
! 

I---

NUS WST96115 3/26/96 Exhaust Shaft Debris NA _ N_~ __ l __ 1_N~ ___ _ NA NA 1NA ---------·--- - ----------- - -------- ----
~~~---

NUS WST96116 3/26/96 Exhaust Shaft Debris NA NA ____ J __ ~NA I NA NA 
-----~-- ----------·------ -~ ------ ----- - -- ---- ,_..__ - - ----- --r---
NUS WST96117 3/27 /96 Exhaust Shaft Debris NA NA ! ~NA I N:\ NA 

----------··· ----- - - ------ ----· - -- ---------·--·- ---- - - ·--------------- i ---- ·- - - r:; WST96118 3/27/96 
I I 

NUS Exhaust Shaft Debris NA - t-J~ ---i--~~~ . -NA NA 
----- ---- ---------- ----- ------------. ·------- -- --- ------

NUS WST96119 3/27/96 Exhaust Shaft Debris NA NA · !NA NA NA 1NA 
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WIPP 'xhaus! Sh_a_!t l/'tj_ater an.cl_Lea~_IJVorking (Jroup - Brint:. and Water Database j i , , _ _ _ , ____ __,._ __ _ 

Lab I s~;,,.;.-;-D - I Date I L~cation --1c.. -. Fe .. j . ···1· Zn - . . S_um -- Sum charge ualance 

NUS WST96215 

NUS WST96216 

NUS WST96217 

NUS WST9621 8/219 

NUS WST96221 

NUS WST96222 

NUS WST96223 

NUS WST96224 

NUS 

'i-JUS 
.. 1~~~:=~~~~--

'VV'::> i :1bLLO 

NUS WST96220 

NUS WST95227 

NUS WST95230 ----~------

NUS .Y'fST96029/030 
--~---

.. _ 6/2_f!!9~~~ti_aust.§f'l.aftJ3_C1sJ11_ (drums) 

_§/~~/~§J Exhaust Shaft Basin {dru~!l.) 

__ 6/28/~~J Exh'!IJ.St_.?ti.!_~_ ~~!iiri.JdrumsL _____ _ 

. __ 6/2f!i'.~~l~l'C!1aus!_Sti_a_f! B_a_~n (drlJ.!!1.S) __ _ 

§.{.?~/~~l~><.~1Jst_Shaft:.~!.SJl1 (drnrns) 

.... 6/2.8/96~1 ExtiatJ.st ~l'aft:!J.CisJn (dru~s) 

6/28/96 Exhaust Shaft Basin (drums) 
- -------- - -- - -- ----

. fi./_28/96 j Exhaust Shaft Basin (drums) 

j . =~=/=~ j ~xhaust ~~aft ~a~~n ~~runi_~) 
1 I iLi:1ti 1 txhaust ::.naft l'asm 1orums1 

~/?8/96 l Exhaust Shaft Be1sin Siu~;~ 
7 /24/96 j Exhaust Shaft Collar 

7124196. Exhaust Shaft Collar 

1 /22/96 I Exhaust Shaft Collar 

mg/L mg/L mg/L Cations Anions percent 

~: ~: i ·· 1 ~ 1 :: - ~: ~- ~--- - :: • 

,~:- ·_ .. ~:- -F+ ;~!~ .. :: -~~: -: . 
:: ~: I I ;~~~ :: :: --~ - --

---

NA NA r+ 2~00 -NA--= ~--~ 

~~· r 1~!:-1.• 1 :i.:1-1'A_ = FA · ----+,N-·A ___ _ 

NA i iNA I i 1200t !NA !NA =k 
--=~:]~1~~--J·=J~f•

3

·r-~~:_-_- ~~- ,~: =-~~~=-~ 
_ _.__!~QQL_JN_~ _____ J _ _J ____ ~.:-1L I 309 378 -10.02 

NUS 
-~~---

NUS 

WST~,:;10A ~"'---t- 3/26/961 Exhaust Sh~ft Deb~i~ 

WST96109 3/26/96 Exhaust Shaft Debris 

3/26/96 t:xhaust Shaft Debris 

3/26/96 Exhaust Shaft Debris 

-==--~:~-f~=i ~~=i~--i~:- --~----t 
NA 

NA 

NUS 

NUS 
-· 

NUS 

NUS 
·-· 

NUS 
·----

WST96110 

WST96111 
-·· 

WST96112 

WST96113 --------

IWST96114 

--·- ---- -

3/26/96 Exhaust Shaft Debris 

3/26/96 Exhaust Shaft Debris 

3/26/96 Exhaust Shaft Debris 

NUS WST96115 3/26/96 Exhaust Shaft Debris 

NUS WST96116 3/26/96 Exhaust Shaft Debris ------

NUS WST9611 7 3/2 7 /96 Exhaust Shaft Debris 1------- ------·-··· ·-----·· 

::----t- 1:: --1-1~: -. 
--"NA- :. j:;_=b;:~== 

- _t;; __ d~;-~ ~r:t~ 

NA NA NA 

NA NA NA 

NA NA 

=1~A ~-= N:~ __ --·-· 

NA 
-

NA 

NA 1NA NA ----~- -~---- --

NA NA NA 

NA .... NA__ _ _ ~A _________ 

~~: - ::~::~~:---·--. :~:~~:: ::::~::::::~::~:: - -- u·--t~~-- · [ l~:HH- j -·ni~: I L.. L 
NA _ r~ _ NA_ _ ____ 

NA NA NA 

l\IA l\IA NA 
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WIPP Exhaust S~_ft Water and Lead Worki~9 t)roup - Brine and Water Database 
l 
I 
I 

____J. ___ - -+------+--

Lab Sa111p~ID 

WST96120 

WST96121 

Date Location 

_:3_/27 /96 U:_J<~()l!St S~af:t D~bris 

_ '}_!_2_7}_9_~ ~haus_t Shaft _Debris 

NUS 

NUS 

NUS 

~~§____ J::;;:~;~ =-----1- 3~~:;_:: ::~:~:~:~:~-~::~~ 
NUS 

NUS 

NUS 

NUS 

i~~~---
lr.111c:. 
~""'-'-

WST96092 

WST96093 

WST96094 

WST96097 

WST95313 

\AJST96020/021 

3/1 /9

1
r,,."" Sh•ft Muck 

3/1 /96 Exhaust Shaft Muck 
-----~ -----~~-- --- ---- ---

3/1 /96 Exhaust Shaft Muck ----·- ~--· - -- -· ------- --

3/1 /91Exhaust Shaft Muck ---- ·- - -- -- -- --- -· 

12fl_!3j9~ E_xhaust Shaft ?ump 

1 '""'"' .... • -· , 

l 
! 
j 
lmg/I mg/I __ 

<O.oo(}_,]l! ___ I <0.2 u 

<0.0001 IU < 9:~ - J':1_ -

<0.0001 lu I <0.2 u 

0.0002 ------~--------------·---- --~---- 0.5 

<0.0001 IU 0.3 

1--- _....,i__ __ - ---------I----------+-----+---

Cd 1 Cr 

m9·~.Ef ~,= : :~, f-
_<: Q.05 __Ju _ <S_Q.:L_ ~ 

Ba 

0.68 
- --- -- l-----

0.4 -~:(}5 __ ju _ _J <0.2 ----+----' 
I) 

o.41 ____ ~9.01 _-1LJ_ I <0.04 I I) 
0.28 <0.01 _ y _l <0.04 IU 

• :-:!t:f:l- ---~:!= -~o~t-:~E-:t:-
-- _J~~:~~~l v-- <~~-~- -=r.~--r~-__9:7r= ~.1_= u ~§____ u ~ 
--- -· <;O.Q!J()l JU - _J '20·~- ~--1 - 0._7 L _ _l <0.05 __ ~ <0.2 ~ 

NUS 

NUS 

WST96007 

WST96008 
---------

L <0.0()()1_ [U 

I ''"'""/"'"""""""'Sump _ 

~~-:~::1:;~:~:: :~:-~-:~:: ~~::_ _ ____ __j_ <9:QQ_01_~ __ _l~Q.~_1u __ _ 

<0.02 _ _Ju __ \ __ 0.:3_U ___ ~O.O? __ _jtJ __ _l<0.1_1:!___ 

u _ 0:32 L_J~Q:C>~ _ __l~ _ _j_ < 0.1 

NUS 

NUS 

NUS 

NUS 

WST9602 7 /028 

WST96002 ---~;~~;;:J;~:~YL~;~::~:e~;i; o!_ES __ _ 0.26 

<0:0Q01_Jt'_ j<:::Q~~--t--J ____ O:~§J_J~_:Q()_~_Ju I <0.02 iu---' 
<0.0001 lu C>~~qL __ J50.2 --~-

WST95061 

WST95062 

0.0~_2 J I< 0.01 Ju 1 

O.O?ll _L<0.01 __ .. :~;;; ~::~_::::~::-::~~~; :!~-:~~ -_ .. _ J_--;~~~:r--t---- __ ~::J __ t-_Q~~;~--- u 

Wastren ~ST96470/471 11/1/96jSalt Shaft Sump 

Wastren jWST96472/473 11/1/96jSalt Shaft Sump _________ ____j_<£ o_.QO 1 __ h _ __l_-:_g_._<>_Q1_j~-t---o_.1_11J s < o .o !__ _u ---+--_o_. 1_4_5-+--___.• 

Wastren WST96465 11 /4/96 j Salt Shaft Sump Mll~k <0.002 u +----~!_1 O()_~_ -- 9.273 B _Q._!~60 B__ 0.0211 B J 

Wastren jwsT96468 + 11/4/96 Salt Sha_!! Sum_p Muck __ -----~J~_o.O()~-}- -~~0.058 
~US _ j ~~T96055i__()_§_6 ____ L 1 /23/96 Surface_ Do111~ti~ W;:it_er S<lfety Bl_dl!_:__ ___ J_-:: Q._Q00_1_ ll! _ l <0. _?_ __ J~J __ J ___ O_} 5 l_ ___ L<: ()_:_QG_~ _ [l! 

______ -1-<0:Q_Q_l +u ____ ~<Q_:_O~L~_Q._1__1}[---- <0.01 Ju 0.101 i-.--J 

0.0200 B l) _ _J_ _ _Q~_lj}_~j~ __ L 0.02E)Q_10 

l<o.0~_1u 
NUS 

NUS 

NUS 

NUS 

WST95083 l 5/16/95 Waste Shaft Sump 

wsi:-~508~_ 5£1 ~/~~ Wastf! Shaft Sump 

WST95103 6/16/95 Waste Shaft Sump 

WST95104 

INUS JWST95116 -::::~::fw::: :~:: ;~:: 

---~~~:~~~~ t-i------~:;r---t-----::;r---t~~~-:---r~---t:~:~~ e- -
<0.0008 IU 

<0.0008 IU 

<0.0002 IU 

0.6 

0.6 

0.7 

7 

6.3 

4.7 

0.005 

<0.005 IU 

<0.02 

0.06 

u 

<0.02 tJ '<0.05 IU 
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WIPP lxhau" s~~ Wate' and -Lead Wmkir Grnup - "'In< and Wate< Data b3'e T T- -•--• ~ ! I 

Lab jSamp~[) ·-- JQat~ ·- _ Loc;ation ··-I;)~--- Se ___ A~ SG_ .. __ "fDS ___ p_l::f_ 

mg/I mg/I mg/I mg/I f-m--'g"--/L_-+-

u <0.2 

<0.2 

u <0.02 lJ____j!J_~----· NA 7.0 

6.6 

:~: _ 1 :;~::!~ ·- _-jrn:~~~;::1:::~_::;r; -- _+~~~-3JJ~::-f J:~::,- ~ £: f :: + ::: 
NUS l~ST96092 3/1/96 Exhaust Shaft Muck <0.1 

---------- - ____ ..,__. ____ _ 

NUS WST96093 3/1 /96 I Exhaust Shaft Muck __ ,<0_:1 u ---~--J~_()p2_d ~ !NA _J jNA I 
NU§ IW.S._'f960·9·4_. ___ ··j··· __ 3/}/96'ExhaustShaftMuck --j<O.? __ ~ t...SQ.~-- Lu __ l..:::Q..Q5._ JLitA~ t NA l-_D 
NUS WST96097 3/1 /96 Exhaust Shaft Muck <0.1 lu <0.2 lu I <0.02 lu NA · NA I 6. 7 

NUS 1~~T9-~J.13 _ j 12118/95 Exhaust Shaft Sump -- --1 ;~- ~ --r- -r;~- -~-~=.--- f <Q~ - _jl)_ NA ---r-- NA 7 .5 

NUS \WST96020/021 i 1 /22/96 j Exhaust Shaft Sump 1 
_ 0.03 _ I< 1 _ _ u 

1 
<0. i 

1
u 

1 
1.03 ___ 54000 _ 7 .6 

NUS ... ___ ~ST~6007 1/19/96jExhaustShaftSumpMuck__ _ __ 1.9 --1-<'..9.:5 _u_ <0.05 ___ '='- NA NA ____!:!! 

l\ltJ§ __ W§T960Q8_ 1/19/96jExhaustShaftSumpMuck g._7? _ __<:_9~5_ u <0.05 u NA _NA 6.2 

NUS WST96002 1/10/96RoomL-4SaltDebris <0.5 u <1 u <0.1 u NA NA 5.1 
;;-- -- WST;5061 -- - --;,~·;;5 Salt-D~b~s-~;u~· 95~07 860 Fan ---1·.-; - ··-· ~~.1 u <0.01 u··-- NA . --- ;;~--·- ·- INA . 
---·-- -·------------ --- -------------------- ---- -- ---- - ----~ -- --

~~ IJl{ST95062___ 2/8/95 Salt Deb!l~_Qrum ~5-907_8§_9_F.3_f1__ _____ _1.! __ ·+~Q_:J ____ [J_ -·· __ p.01 _ NA __ NA .~ 

~:~ -::~;;~ ~ ~~~~:: :::: ~::!:~-- -- --- ---- --- -- :: ~:~ -·---1-Q.:.~:: ~- <O~~~l~?: -;:;; -- ~~::~ ---i ::: 
::::: ::~:::---. - ;!~! =~ ::::~::~:: ~- ~- J-::::~ ~ ]_:_~'~:: : ~~::: : -::- ~;-- --I: 
::~-- ~:~:::~56 :;;::; ::::::~::w .. ., ~a'•'Y Bldg~ f ~! ~I> f ::> , :- ~~!' = : ~:·: = i ~: ,, oo H Jt:a~· 
:~: ~ :~:::~: -~::: :::: :;~:-- · ==-- • -- r-~: F-1<0~ ~.~ " - 1-:: · · ·· :: ... 1. ···· :~ - . ~t ::: 
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r---- . 
WIPP Lxhaust Shaft Water and .Lead Workin9 , ,roup - Brin~ and Water Database j --~ 

___ t__ ___ J...._ __ -------------+------

-r·· i -1 Cl S04 
1 

il3r 

mQ/L -- - m9/~ ~-~-Jm~/L . 
~/27/9§.fxhC)USt S_haft_Qebris H --·-·fA____ i--- N~ . r . t~ j n 1N~-- NA___ ___,NA ______ +--

:;:~:;:~:::-:~:~:~~: - -1:--1 :: -I =~! :: ~: - ... ::__ --· 

Lab I Sa111_p!~ID 

------- -

NUS 

1~:~::~;~ NUS 
··---- --·-··--~---· 

NUS WST96122 
--·-·------ ----·-·· 

NUS WST96091 

Location Date - ---~----+-1\JQ~ 

---~-..o.--_J..._._ ______ .---~--

NH4 

IT_l_ql'=-l_ _ _l'!'91~ ____ _J __ lmg/L __ .,___ 

-·--------- --------- -

NUS WST96092 
-~--

NUS WST96093 ------- - --

NUS WST96094 

NUS 

N_l!~ __ _lw~T~E.1 L 1_2(18/95 Exti<J~t Sha~ §ump __ --~NA~- J--tN~-~~-~~ N_A _ ~ ___ . N~ NA--~~~- NA ____ 1 

NUS WST96002 1/10/96 I Room L-4 Salt Debris ·----·-··--·--··--~~--' ---~~-----!--l!'J~-- NA NA NA 

NUS WST95061 ----- ------------

NUS WST95062 

Wastren WST964 70/4 71 

Wastren WST964 7 2/4 7 3 
------·-·- ----------

Wastren WST96465 
------ ------·-·----

Wastren f:!ST96468 

NUS WST96055/056 ----·---- --- -

NUS WST95083 
------·- ----

~~:~~ :::: ~:::::-~~~: ::;~:_:-:::7a:----rN:~-~:i~-- ~~.:=i ~~- -. ~!·- --~ ~--- ~: 
11/1/96 Salt Shaft Sump 210000 8600· 1450 NA 13.3 121 

_!_!/_11~~~_!-~_haft Sump - -- --------~-=- -~~;~o~.~- - ~~;~1-=- 1440 - - I~~~~- _ . 13.6 ____ 121 : :;::: ::: ::: :~:: ~~: --=- ~;--- =J~: _ j :: -~ ~: ~- :: - --l= ---
:;~::: :::~s~:::Pw~te' :··~~~~·· -~A_ :is - - -.:~=3lj~~ : -Z~:± ·_ N,;:~,Q~~ - I =:~26 -· ~-=-· 

NUS WST95084 
----------·---· 

NUS 

NUS 

NUS 

WST95103 :;:::: :::: ::: :::- - - -~ - I ~: i ~: ,~: I· ~: -- - :~~ 
WST95104 = _f- 6/16/9 5 YJ"!t~ Shaft ;-,.;~ -- ... - - . ;,,;_- . -1 : ~~ · 1 - I NA · 1 NA - j _·-. ~,;: ....... - t~A - . 

WST951l6 6/28/95 IWaste Shaft Sum UA NA NA NA NA NA 

J3 'l 7 /9 7 
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I 

I 

- I -

Lab 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

Sa'!IJ>~ID 

WST96120 

WST96121 
--------

WST96122 ----------

WST96091 --.---

WST96092 

WST96093 

WST96094 

.WST96097 ---1- -·- --------··--
WST95313 

1

WST96020/021 

WST96007 

Date 

,;211961::::: ~aft ~m,, 
3/27 /96 I Exhaust Shaft Debris 

3/27 /96 I Exhaust Shaft Debris 

3/1 /96 I Exhaust Shaft Muck -----------

;311 /961 Ex~us_t_Shaf!_ Ml.J~k 

_ 3/1/961Exha_11st 5_ha_~_l\llu~k 

3/1 /961 Exhaust Shaft Muck 

3/1 /96 Exhaust Shaft Muck 

1 ;Ll ~/~~1 E~~~ljSt-~ha~~~~~p 
__ l{f~i~() tExhaust 5_h_aft §umfl_ _ 

' ' 

NA NA NA NA NA 
- -- -- - -- -

TIC 

mg{L 

NA 

NA 

NA 

~=-rNA 
--------1r-J~---

::~L J -
1

1· ::~l t -- ::,L_ - - - :;,L _ mgtL 

~= ~!~-t f ~--~~ -:: -~: :: 
---

1:~ -Fi~: --- :: :: :: 
NA 

----- -----------

-· ··--1~: 
-- -· -·--·-ri----·-

NA 
- -- ------ --------

NA ------

-·-·· ----E~ --- --

NA __ 4 _ -1 NA _ _!'JA___ _ __ f-JA_ ___ NA 

1~: j ~~: _ 1 • :: . J 1:: :: 
1NA I J 9500

1 
I 3200

1 L 140i i 3
1 

NA --r-- ,~~---- -1--~t- -,NA LJ~A _j_ J 

/ 

'NA NA NA NA NA NA ,_NU~_ _ l V'JS"'[_960Q~ 
NUS 

NUS 

ljl 9/96 j Exhaust Shaft Sump Muck 

1 /19/96 hhaust Shaft Sump Muck 

WST96027/0_~~--1--;;;~~ Fir~-~y~~~tJvat~~~~ o-f-ES 

---- --- - -----·· ----··-

NA __ N~_ 36 12 4.1 0.21 I 

WST96002 1/10/961Room L-4 Salt Debris NA NA NA NA NA NA 1 1 
----------~---- - -- ·- -

!'J_!J~_J WST950_E>1__ ___ _ 2/8/951Salt Debris Drum 95-007 860 Fan NA NA NA NA NA NA 

NUS lWST9506L_____ 2/8/95 Salt Debris Drum 9~:()0~!!__60_fii_rl__ NA __ ~~-------+~--- ~ __ NA__ NA 

WST96470/471 11/1/96 Salt Shaft Sump 23.8 8701 I 80800 24100 18300 395 

Wastr_~~ IJl{ST96465 11 /4/96 Salt Shaft Sump Muck _ ___ _____ NA __ NA__ N~ __ _ ___ NA _ _ __ NA_ NA 

Wastren IJVST96468 11/4/96 Salt Shaft Sump Muc_k _________ NA ______ !!~--- __ I'!~---- _ ~ __ ~ _ _ 

~~§_ WST96055/056 -->---1/23/96 Surfaceqome~tic~t~~~afetyBl_cjj!_.__j~~-- __ l'l,6, __ '----f- 74 ___ 22t_ ( 11 ___ O.C7+----

~~: -= :~::~:: -:;: :;:: :::: :::: :~:: =~_:_---- - ~: ~: ~ F m H - ::-: I _ ~: :: T-
NUS WST95103 6/16/95 Waste Shaft SJmp NA NA I 'NA NA NA NA --·------ -- -- ---- -------------- ----- ---- -·-- -----r- --t--- -- --- -· ·---- . 

• "!~§_ W5_T951 Q_4 _______ 6/16/95 Waste !)_!l!_!1:_§1,1mp _ _ _ ___ NA NA f __ _lNA NA ~NA __ __ NA 
' I. I 

NUS WST95116 6/28/95 I Waste Shaft Sumo NA NA l , NA NA I NA NA 

34 /17 /97 
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1 

' I I , 
-- --+----------

Lab 

NUS 

NUS 

Sample ID __ 

WST96120 

Date Location 

3/27 /96 I Ex~a_llst S~(lft Debris 

mg/L 

-- ~ltJ~~- I 

Ca 

~:'L -1::::::[;,c I- : ~;~"-=J;?~ ::: .... nee 

1--- - - t---P-- -- --------!------ -----

NUS 

NUS IWST96091 

WST96121 

WST96122 
-----

NA INA I ~~---

----=____:~-~=--~~ !_ __ iN~ ___ ] ~~~----
3/2 7 /9 61 F:xhaust Shaft Debris 

3/27 /96 j Exhaust Shaft Debris 

___ --+ 3/1 /96 I Exhaus!._~_!:1~ft_ Muck 

tJA NA NA 
----r----··--·-~ ------

NA 

~-~-- . {NA INA 

NA NI\ 

---~~ ____ J ___ jr>J~ ___ __j __ LNA __ 

NUS 

NUS 

A 

WST96097 

WST95313 

NA NA NA ~ ---~"'JA __ J __ INA ~:- -:!~::~:: -----1---:::::1::!:: :~~ ~~:: N 

N~S WST960~~ -- ~::!1:~:~:: :::: ~::: -:; j ~: =r l~: -r 1::---1:: 1::-------
~ -;~1· ·~r~:"~:.~Sh•ft ;:~~ --= NA =r ~A :·1: iN_;;.--_-__ ! ~N~ - ==r.;;, : NA - ~ 

~~: =~ ":;~:::!-/021:~' -~~:~:: :::: ::: :~:: ~::: ~= ~~O' - : '~;- -l-1~~-:'; -_- :: -·~1~~ __ 8_7j: 

~!!§___ IJVST96027/028 1/22/96 Fire l:_l_yd!ant_\A,(_a_ter!_'{V of ~S 36 __ l\J_~_ __Q.0_:3 4 

NUS WST96002 1/10/96 Room L-4 Salt Debris NA NA I NA 

NA NA 
--

1 

NA 

0.35 

59.72 

Wastren 
--------

Wastren 

----------- ------------------ - -- -----r-- ---- ____________ ..________ __ 
~~-- WST95061 ___ 2/8/95 :Salt Debris Drum 95-007_J!§_Q_ F_an NA N~ __ --1 ~~--- __ "!_~---~ NA 

NUS WST95062 2/8/95 Salt Debris Drum 95-007 860 Fan NA NA tf~A NA NA NA 
rwastre~--W~~-;64;0/4;_1 __ 11/1/96SaltShaftSu~~----- --------~~Os ---;-5-,;--- - --~76 -----6;7~--~-12-3--+--------0-.6-2 1 

WST96472/473 11/1/96 Salt Shaft Sump 968 B ---;;.3 -r---~82 6096 6035 0.5U 

~.,,,.~:~:::: c : : :::: :::: ::::;:::;::- ~=1:~ r :;== ~' . ~~·~ ·~ _ :: ~ -- -~: ___ ~: rn---~ 
,~~: __ :~!:::/056 ::~::: :;:::•s::~PW_ate' Safety_Bldp. NA 4_6 _ ~: _ 1-- fJA OQ2 H ;;; : -\~u H_2_ I<~ 

~~: -=~::~~: ::: ::: :::: ~::~ ::: .-. -H - H :: H :: 1 l~~=H I :: I~> b 
~~: ~!~::: ~: - :::::: :::: :::: :::! -- - :: :: + t 

60.98 

NA 

NA 

NA NA 

NA NA 

~5 '1119 l 



-----_--, -----.--=-== WIPP ::xhaust Shci_ ~ IJYater and _Lead Worki~g i)roup - Brine and Water Database _ J 

Lab 1 Sam_p~ID _ Date Location 

NUS 

NUS 

NUS 

:;;::;:: -1 ~;~:I~::;:::::~:: --------_ -------__ -- .1-------~}Y--- . --- ·-·--_----··--
V\,l§_T951 _!)Q____ __ _ _ _ 7 /20/~~\f!J(lste S_haft Sur:!_lp _ 

N:US ___ ·[Vl.l_ST9515_1 ----~ 7/2Qj95 Y'{aste ~~aft_~urnp 

NU_? _____ WS!_95152 _____ j __ 7/20/95 Waste Shaf!_Sul'flp _ 

NUS 

NUS 

NUS 

NUS 

-NUS 

WST95156 

WST95157 

WST95161 

r

WST95162 
------- ·-- ----" 

\A/CTQC: 1 £:'] 
'i•ViVViV'-' 

~ ___ 1\.\fST9516!__ 

NUS WST95165 

- j 
I 

_ ?_g_~ /~5f aste Shaft Sump 

7 /21 /95 Waste Shaft Sump 

7 /26/95 Waste Shaft Sump 

1 lf§/95 j'!'fastf! Shaft_ Sump_ 

7/26/95 1 ~•Jaste ~haft Surnp_ 

;;_~:;:: J::::; :~_:: ;~;: -
NUS ____ __0'§_T9516§____ __ --+ _ _l/26[~~1\f!Jif~~- S!:i~!t__§~_f!l_p ___ _ 

~§ __ --~ST95167 7/26/95 Waste Shaft:__Su_f'!l.p __ _ 

i 

'Hg I -----
mg1_1_ 

<0.0002 IU 

0.000:J 

<0.0002 IU 

I 

::/I j Ba 

-· fl19/I 

I ------4·-
_______ _i.. ___ _ 

--··· ·- ·--1+---

--+--- - -- +----------· - -

4.7 
~~~~~-1,1::.. -" -

---+------- __ l___ ];_ 
0.3 

0.1 - ;~ - t:Qo:~o_a " -= 
<0.Q_002_[_LJ_ 

;f -i-----~ 3 ----- <0.000 - -- -- . 4 
<0.0002 -----~-- ·--

3 

"3 t;oos__ "~ '" 
7~! __ _j~O-~~:~ ~-~-2!~--

<0.0002 IU 4 5. 7 ---+--- 0.06 <0.2 u 
-+-----

1 <0.0()04 !u j 4f j 5 7 

t~:~=~~~u_ -!-------+-~----- ~-~ 
<0.05 

<0.05 

u <0.2 u 
---+---

<0.2 u u 

i < U.UUUti jU I .i I ! !>.ti 
- - l . -·- -- ----1- ·-··-

1 I I 
i <0.05 u <0.2 lu 1 

--- 1--
3 5.6 <0.05 u <0.4 - --- ----- ---- - -- -- - I I 
4 5.9 <0.05 u <0.2 -- ---- -- -- I~ 

~~~;~!j~ 
u 

IJ 

<0.0008 u 4 5.7 <0.05 u <0.2 
- - --- -+----- ------ - --- -- I I 

--+-<_-_o_.o_o_o8_+u- _______ 4 __ ~1 <Q_.0_5 _ u <0.2 ~ 

u 

u 

u <0.0008 u 4 5.7 0.07 <0.2 

--~-~-- _[o.o_go0 u_ _________ 4 --=-~5.; - ____ ().05 <0.2 II 
NUS ---~ST95168 I 7 /26/95 Waste Shaft Sump 

7/26/95 Waste ?haft Sump ______ _ !'!!,!L_J\f!JST9 5169 +- u 

7/26/95 Waste Shaft Sumi?__ !NUS ----tWST95170 

NUS WST95171 _____ , 7/26/95 Waste Shaft Sump 

NUS 

NUS 

NUS 

---''--W_ST95172 ~ 7/26/95 Waste Shaft Sump 

\.\fST95173 7/26/95 Waste Shaft Sump 

WST95174 __________ _,_ __ ------

NUS WST95175 

7 /26/95 ~aste Sha!! SU'!lf?._ 

__ ·- _!_/26/95 }!-.Jaste Shifl!_~ump 

l\JUS __ ---jW§.!95176 __ ±_!_/26/95 Waste Shaft _Sum_p_ _ 

~U__§__ __ IJl(!:)T95177 _ __ 7 /26/95 Waste Shaft_~~r:!_lp __ _ 

INUS -tWST95178 

NUS WST95179 

7 /26/95 Waste Shaft Sump 
----!----- ---

7 /26/95 Waste Shaft Sump 

__ ---~00_()_~_ u ____ 3 __ _!).2_ ___ <O:()_!L ___ ~u <0.2 ~-

=--~-1::~:f 1 __ :I -~:i- ~<~~::~: "u ,:;l_:~ 
___ m ____ J~O.O_Q04 u - j 3 ---- 5_.6 _<0.05 __lu ___ , <0.2 __ IU 

- ----::~~~:: ~ I - -:-- ::: - ~-::~5 -~ --t:~:~ :~ 
- . __ ___, ___________ ·-·-- ... L. _____ -- - --- -·- - -- - .. - -- --·---r---

_______ • ~Q._Q_Q()!J_u __ j ___ ~ _ 5.8 _ 0.0~ ____ 1-<0.L_ iu 

____ _;3 _ 5.8 <0.05 _ lj ___ f <::_0_._2__ IU 

4 7.7 <0.05 U .<0.2 IU 

_______ 
1 
~O.OOQ_l3_ Ju_ __ 

<0.0008 IU 

6 1 7/97 



WIPP Exhaust Shaft Water and Lead Working (;roup - Brine and Water Database . - . . I - _l I 1 l ! LI_m L __ J_ l_J_~ 

Lab 

NUS 

NUS 

NUS 
I 
NUS 

_s~mJ)I~ I[) 

jwsr95111_ 

WST95149 

WST95150 
~-·--

WST95151 
·-·---------

Date I Location 

6j28/9~1\V .... Sh•ft s:omp 
7/20/95iWaste Shaft Sump __ .,.__ -·--------+------ ----- ----- -- --- --- -

n ~;~~;:_:t::::: :~:~:::: 
NUS --~""-~T9515~ __ _J _ 7/20/9~.hvas~ Shaf! Sumll 

f\JUS ___ JllJST95156 ___ _j ___ 7/2!f~51Wa~!~ §_h<lf!.S_u_rllP 

NUS 

NUS 

WST95157 

WST95161 

NUS -~ jwi_I~51_~2~ 
NUS 1WST95163 

NUS I WST95164 

NUS WST95165 

7 /21/95 I \Vaste Shaft Sump 

. ... . 7 /26j~5 (Vlfaste Shaft Sump 

- f _ZL?_~/~5iyvaste Shaft Sump 

· 7/'},6/95 IWaste Shaft SurnJ:> 

I.f26/95 jwaste Shaft S~mf' 
I 

NUS 

7 /26/951 Waste Shaft §~lllE 

l~~s .. -f :!~:!~;--=:l~: ~:::!!~:~ :~::_~ 
NUS .. _jYVST95168 7 /26/95 Waste Shaft §ump __ _ 

I _ . L. L . -L.---L.--- --·-1----l----J..-------+--

Pb __ Se_ LA_9 - t--tSG . I I TDS _J ___ ___l£_'! _ 

__ ,m9/I mg/I mg/I __ .i:!!g/L mg/I 

0.041_ JN~ ---l-\~--l--6.8 - --1 

----

0.1 7.3f-
I 

12 ___ .~1_ .. ___ lu_ u -tA I NA I I 6.6 <0.1 

<0.1 _:: 1::-=1- . :: .__::: <1 10 u ____ ......J-__ 

_____ ,u _1<0.1 ___ 1_1[ _1<1 

NA 6.4 
------ --- ---- ·--- ---------------+-----

11 u <0.1 <1 u ~~ 

H nn- ---·-·- 1_1L_J~!__ _ _jl!___j <Q:_l ___ ~H IN~_ I INA _H 

<1 u <0.1 u JN,b. 

<1 1' . 
1 
.... ··- - --- -----··i 
<1 u - ----- - . - --- --

1< 1 !u . 

J '-=' + <!o• ... ~ !\-=j~~-~ 1-~~,-~6 
o.1_L_l_~ ___ J ___ _\NA __ L_ __ J_6.5 

11 I 
121_ 

.. _!2!_ NA - INA 

- -

1 

't-·- . I, I . _ .9~2_! __ ~~- +- NA ·-- 121_.L-s_!_ --tu--i--- 1 --
--.i-· 

12 -~L JU_ L 
0.2L_INA 

f\!~S ___ J~ST95169 7 /26/95 Waste She1ft Sl!.~- ---·-----+· . _!?L __ .. L<:: l ----~- ~-_ 
~2 u -·--+---· ·l--··---<1 

_ __!_2_(____ __ J~----lU--- .. Q:?LJNA I jNA 

i!-J.US __ 'v"l,l§T951_1Q____ ____ 1-- 7/26/95 Waste S~~~~~'!'E._ 

~---- yitST95171 7/26/95 Waste Shaft Sump 

---------+-__ J_?j _____ j~_1 ---~--~---· ____ Q:~------lli-~--l-~~ I I 6.6 

<1 lu l<o.1 
~-----

1 
--------- -----·-.. 

<1 u 

NUS - WST95172 7/26/95 Waste Shaft Sume_ 

NUS WST95173 7/26/95 Waste Shaft Sump 

~us -r_~T95174 .. W@.95 waste Shaft sump . .. ______ ------·--

Nl!§ __ JW_?_T~517_§__ _____ ~95 Waste Shaft _ _§ump __ _ 

NUS IWST95176 7 /26/95 Waste S~a.!!.§~'!!f! __ 

NUS 

NUS IWST95177 

WST95178 _____ ,, _______ _ 

NUS WST95179 10 <1 u 0.2 NA NA 6.5 

;~:::e:::!::: ;~:: _ 
7 /26/95 Waste Sh!lft Sumo 

,7 T1.·97 



~--~~~--..-~~~~~~~......-~......---..-~~~~~--~~~~.~~......-~~~~--~......-~~~-.-~-.-......---..-- -~--...-...---...--...---~--..~~ 

w1rr cxh'"'' Shatt w.i .. •ndL••d w.,,•;r Grnup · e,;ne '"' w"" o"'""• 

Lab --~Sam pie I() __ Date Cl 

_j 

I 
_ _;__ __ I N03 ___ __j_~ 

NUS WST95117 -----

NUS WST95149 

Tocation 

6/;;;;~t~~~e ~~aft Sump 

Slln1p 

____ 1 /20/951 Waste ~~.!!J'1:1me _ 

___ J__ 7 /20/~_yvaste Sh<!_f!_~rnP 
2£20/~~lwas~ ~~a-~ ~LJrnP 

t:"._-j I;, -
- -::;' - :- . . I ~!IL I =:+:!'' ·~· :;/l li~!/l ... ·---
-· .NA ---t· iN~ -! ..... A__ NA __ NA 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

.t.l!IC::: 
-•~vw 

I 

WST95150 

WST95151 

WST95152 -------

WST95156 

WST95157 

WST95161 

1::~::~:: 

:: =J::::::: 

_ 7j21 /95 Wa~t~ Shaft ?ump 

7121 /95 Waste Shaft Sump 

7 /2_6/95 Waste Shaft Su_mp _ 

7/26/95 Waste Shaft Sump 

7 /25/951 V.Jaste Shaft Sun1p 

7 /26/95 \waste Shaft Sump 

_;~~:~:: 1::::_: :~:;_:~:: 
WST95167 __ L __ 7/26/9~JWasteJ?haft Su'!lp __ _ 

-- ~: ~L :~j~ ~~.~-~-·-.~~ =~: ~ 
·~: t ~: ·-~:~= =: ~: .. 

- ------- __ . __ J____ -- - -- -- ----

[ l~A - l -- ~J~_ . ~~- . - ~J\ 
i I NA I I NA J I NA I I NA t l ------i----l--------- ----!-'-----+---~ 

NA 

NA 

NA 

NA 

NA 

----~~--- _ .. ~/l. ___ _j ___jl'J~ _j _ _J~A_ __ l____+--1 N __ A _ 

-~A ---- I NA --- J__J NA ___ }~~L_JN~---- .. 

____ -- r~:--~---~t~~--1~:-=-t I~~ _!_~ j_~: I I~: , , : ~ NUS 

NUS WST95168 

NUS . .VST95169 _ ::::::1:::: ::: ::: -= -~~ ::- j_-~; I i: ·_ .·. :~ -·~~---
:~: - ::~::: :~ _-· ::::;:: ;::: :::: ::: =-=- - :!-+ 1:; i- ~~---- ~; ~:-- --- I I:~ 
:~:____ ~~:::;:_ -:::::: :::: :::::~:: .. - -::- . :: t- :: = 1~ :: ::_ -::_ -~~A 
NUS IWST95174 7/26/95 Waste Shaft Sump _________ NA ________ NA_ __ ~ _ NA _ NA ____ -+--_+N_A ____ -+---1 

NUS _LY'!'_ST95175 

WST95179 NUS 

~!-'~- ~~T951 ~!! _____ J 7 /26/95 jWaste Shaft Su_fl'!e___ 

7/26/951Waste Shaft Sumo 

7/26/95 Waste Shaft Sump NA NA MA NA NA 1NA - ----··------------- -- - -- --- -- - -- -- -- -- --------- . -----1-

·:~.!-- ~!~!:: ;~=- I ~;;:: ·:::: :-:: :::=- =- ~~ ~~· · - ::: :: . . ... . :: · -· ---t · ·· ·· i -
- · :: - - ~~ · - -·· ~~ 1 ~!- ·- I~~ NA 

NA 

~ 17/97 
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WIPP : <hau'1 S~ft Wate• and \Lead Wo<kT G<0up · B•;ne and Wate< Databm 

Lab Date Location 

NUS 

NUS 

NUS 

1~~5117 ~r-~/28ffi£~ShaftSum. NA 1 1 N~ H-~_jNA -t-r l-i"A ~~ 
Sampl~_ID 

WST95150 
~--~------

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

WST9~152 7/20/9~ ~as~~S~aftS~~~~- ·---NA-- ~~--- -1~A NA___ NA ___ NA_.__ 

WST95151 
---·------

::~:~::: ;;;~;;,:::: :::: ::: - ~: ~~ -- -t ~: -- ~: :: _,_ 
,~!:;:!;-- ,- ;::::!,~~::~:~~:-_ H-HH ,;;~ 1-1;; _ J ~::_ 1 -r:: r~ :: NA 

i\NST95163 i 7/26!95iWaste Shaft S:.imp NA i 1NA : -~NA 1 1
NA .-f!A ~HNA 

~~-- w~~5~~4 -]12§1~~b~-.~t~S~_.a-ft.- .s.-~~.p .•. -~~---.-. ~--=~ .. t. ~~~,-=-~~~~--- NA ~-~~~ - -NA 

.~~~ • :~;,:; -~;~:t:~!;::: :~:; _ _ . ~- ~- t :: ~r~~~- -~~:- ul~:H~ I ,~~~ 
_ ......... 
TllUJ 

NUS WST95168 
--~- --

NUS WST95169 ~:--r-=J~~---L- J~~-~:=-L- _ t~:___J __ J~~- ____ · · 712 6/9 51 Waste Shaft Sump 

7 12 6/9 5 Waste S!'_a_!t Sull'l_E> __ 

:~: -:!~:::;~ ·- . ;;~::: ::::::::::: =-~-- ~ ::.--1-jf~~l- ~: __ t-1~: - ~: ~ 
~-~ ~:~::~~: - ~~~:~:: ::::: :~:: :~:~-=--~~-~== ~: __ --~ ~:- 1--~j~~--~~- -- ~:-=~ -- ~~---+--~ 

' I 

!"!-'S _ WST95174 7/26/95 Waste Shaft Sump __________ N~ _ _ f\!~ __ i- l\J_,{\ !J~ NA 

~-~ _ \JY~J951_Z_5 _____ 7/26/95 Waste Shaft_§_LJ_mp _____ !-JA____ __ .. NA_ __ .. _ ~A_ . t:Jl'~- __ NA __ _j!J!-_~--

NUS WST95176 7/26/95 Waste Shaft Sump NA NA i NA NA NA !NA 

9 '17197 



WIPP Lxhaust Sh_aft Water and .Lead Workin~ Group - Brint and Water Database l j 

- ·--- --- --- -- - l----· -- ·--· ------ ------·--- -- _______ ___. f 
I 

1

1 I 

Lab I Sam~_ ID___ ___ j D('lte __ ~ation ____ C:a _ __ Fe_____ Z_n _ _ Sum__ ~um N~~- ~· 1W~~9511 -;_~ -r 6/2~/~~ras~e Shaft s:np _ J:!L - ~;~ i b~L _ _ _ :;ons_ ~-~'.°"' '~.--. 
t-.Jl..J~- __ 1~§_!9~£l~--- 7/20/95_ Waste_§tiaft_S~~l11P__ tNA_! ----1NA __ j t"A_ --1- --~-
~_I}_§.._. __ WST951f,__Q___ 7/20/95 Waste S_~a!!_§LI__lllP_ _j!'JA ______ ti!_~------~ f'!.A_____ --i~ 
NUS 

NUS 

NUS 

NUS 

NUS 

NUS 
I 
-NUS 

WST95151 

WST95152 

WST95156 

_ 7!2JJj9_& Waste Shaft Sump 

__ J__/2__0j_9__f,__ Was!!! _§_h<1_!!_?__l1rnP 

7 /21 /951 Waste -~ti<'lf!~rnP __ 
WST9515! ___ n_J _Z_/21/95[W<1_ste ~!1<'1!!. Sump 

I::~::::; -1- ~;;~::t:::;~ :::~.: 
1 WSI_!}_5_1~3_ J ·- 7/~~9E)j'{Vaste !:)hc,=itt~l_lmp 

!J~-_j~T951§_4 _____ j___?J~~95j~~~!~§ti<1!t§__l11_1!R_ 

NUS I WST95165 7/26/~~)Waste ShaftSump 

~~: -J::~::~:~ -- t ~~~:~!!!~=;~~:~:: -
NUS WST95168 ______ 7 /26/95 Waste Sha~um_e_ 

NUS WST95169 7/26/95 Waste Shaft Sump 1----·- ----·---------- ------ ------------ -· -
~us ___ y.JST95170___ 7/26/95 Wast~§_h_itft_Sump __ 

NUS _ WST95171 7/26/95 Waste Shaft__5ull!p ___ _ 

Nl:J§__ \/v'~T951 J_2____ _?}26/95 Waste .§hC'lft SUITlJl _ 

NUS WST9517=!_ 7/26/95 ~~?haft Sumi:>__ 

NUS ___ IWST9517~---- _ 7/26/95 Waste Sha_!!_.§l:l.'!lP _ 

NlJ_§___ ___ "'1!§!_9__5175______ 7/26/95 Waste §_haft Sum_p__ 

~l!L__ __ WST95_!_?_§ __ ·-- 7 /26/95 Waste_ ~h~_!!___~ump __ 

NUS W~TIJ 51 7 7 _____ l__ 712 6/9 ~Wast~_ Shaft §u_rn_p 

f\JU~_ __ [".fVS_1:'__951 !!3 ___ _ 
NUS IWST95179 

7/26/95 Waste Sha!!_Sl:'mp_ 

7/26/95 Waste Shaft Sumo 

NA 

NA 

NA 

NA 

NA 
·----

-- ~:- -~t---i~:-~-~~- l-==t~: __ -1~: I .. 
NA NA NA NA 

---+---4 

NA I INA __J jNA I 
1NA 1NA 

--~~A~~t=lN~-~---~-- ~~---~:=-~L-~-1~A -___L_ 

~:_::~J £!-~_fl 1;=1 :: ~: ::: ---- -- -l- -. -
____ i!'f.A _____ NA __ L------4-f-!A___ NA NA 

NA NA NA NA NA 

--- --t~--- -----~.A-= ~/\_~-- NA NA .. 

NA NA NA NA NA 
·-~ -- -- - .--~-- ------ -

_____ _______J'!~--- NA N~-- _ _ NA NA 1 .. 

!'J:~-r-- NA _ _ NP, ____ ]_____ NA NP, ___ ~ 

-~=~~~~~-~I~~- ~-~- --_ - ~~-=~~ -----~~: -1~: 
NA NA NA NA 
-·------- ---NA ·--------1-

NA NA __ _
1
NA ______ j~A ____ ____lli~--- ______ _ NA 

- ---

NA 

NA 

--- _.!'!A 

NA 

0 

NA -----

NA 

NA ---

NA 

NA 

NA 

Nt-_____ 3A_ -- ---
NA NA 

·- ---- --~ 

/\!A 
-- -

NA 
---~ 

NA NA INA INA 

NA NA INA INA 
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WIPP .::xh~ust Sha_ft Water and _Lead Worki~Q Group - Brine and Water Database 

Lab I Sa'!_l£~1D 

NUS IWST95180 -------

NUS IWST95181 

NUS IWST95182 

NUS I WST95183 

NU_? ___ J \llJS"!9518~ 
NUS WST95185 

--------

Date I Location 

' ~ /~;/9~J\l\,~ste Sha;-Sump 
·-·-+---------- ------ - - - - --

·- ~ /26/~5 Wast~ ?_l"laft ~!:'ITlP_ 

7 /26/95 [Waste_ ~h_<!_ft Sufl1p __ . 

_J_j_?_f>_!~'j_ ~aste Sh<!_ft S•Jmp 

7 /26/95 Waste Shaft _Su111p 

7 /26/95 Wa~~ ~!!t_ ?_U.'!1Jl .. 

Nlj_~_ _ tV'{?_T9518~_ _ __ __ 7 /26/9!t'!'Y_i!~te ~aft Sump 

NU~_ _ j WST9518 7_ _ _ _ 1 g_6/9~ \A/ast~ Shaft ~mp 

.;~: -]::~::::~--- i ~;~~~~:_:l~;::: :;~~ :-:: 
NUS WST95190 

--------

NUS IWST95204 

f~'!'Y_§T95205 

NUS I WST95206 

8/15/9~Waste Shaft Sump 

8/15/95lwaste Shaft Sump __ _ 

._Hg 

f'TljJ/1 

<0.0008 IU 

As Ba 

mg/I _____ • __ f'TljJ/I 

4L __ I __ 5.8 

--+-~d __ _J ---&--~--

---+'!19L1 __ --LJ.'!1Jlfl_ 
~ -- -+- <0.2 ~--<0.05 u 

<0.2 IU 

<0.2 IU 

u 

u ----------~=~:~~~: t~PJ~ --==· :1 ~ j~-H_;!t_ ! :~~~: 
________ ,_"S_Q.0008 IU 4 5.81 1 o.o:; <0.2 IU 

<0.0008 IU 
---- !t ____ t . --·-

- --1~---

u 7.9 <0.05 u <0.2 

7.8 <0.05 _ u <0.2 lu I -·-----~Q_008 j_U ___ _ 

u 7 .4 <0.05 u <0.2 
----- -----_____ +.'S.Q:()()Oiju _ _\ ___ _ _ _______!, __ 

<0.0008ju __ J__ ----~~_J _____ 7_._5 <0.05 .... u -~<0.2 ti 
- - --------~Q90~ +----!-- ---~+---/---< --~ ---~~ ~~0.07. <0.~ u 

------ <O_:_Q_()Q<;;_Ji.i_m/ --~L-L---L·LL_J<U.Ut> JU J<0.2 IU 

- --- <0.000~-+-- -----~ ---- -- 7.J_ ~ 0.06 <0.2 u 

<0.0008 IU --- ----- 4 - ___ J_. 7 <0.05 u <0.2 ~ 

<0.002 IU ----

<0.002 IU 

4 5.5 <0.05 u <0.2 

4 ---~~ - <0.05 u <0.2 tl 
u 

- -------------- ---- -------- --

<0.002 IU 4 5.5 <0.05 u <0.2 • u 
--- I I 

I 
<0.002 u --- 4 __ §_._§_ --- ~0.05 u <0.2 1-

--~- <0.002 u_ 4 ____ ~-:? <0.05 u <0.2 ~ 

u 

IJ 

NUS 

NUS 

NUS__ _ [ WST9520 7 _ _ ___( 1!!1519• Waste Sha~ Sump __ I" 0.002 I~ I 3 ~ _ I 5 .4 :<0 .O 51" __< Od_ '" 

WST95208 8/15/95 Waste Shaft Sump <0.002 t-=+ 4 _

1 

~ 5.5 <0.05 " <0.2 " 

l'J.~~-- _ \.\fSJ95~J____ 8/30/95 Waste Shaf:t_~lllTl_I) __ __ l'J.A ___ __ _ 3._f3 _ l\jA _ NA ___ _ ----~~---- • __ 

_f'll_l.!§___ __ WST95239 __ 8/30/95 Waste Shaft Sufl1p __ _f'J_~ _ l __ '.3_._1 _ l\jA_ _ NA _____ f- _j_f'll_A ____ . __ 

NUS WST95141 8/30/95 Wa3te Shaft Sump NA f 2.4 NA NA }NA 

:~: ~~::~~~/0~1-~ ~;:::: :::: :~~ ::: ~--t~~:: 1: i < 0-2 :~~f, 0 6
: : e~~o_· -:-,: I :~g2 

: 
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WIPP Exhaust Shaft Water and Lead Working :;rnup - Brinr. and Water Database --l--• T - - --- --- --- Y- --- i---

Lab Sa_mE!~P 

NUS IWST95180 

NUS !WST95181 

N~ __ J~ST951!JL __ _ 

Date_ _ J_L_o_c;ation 

71?619§ W~~e §haft SufT1p 

__ 7/26/95 ~aste_§~~!!§l)mp _ 

7 /26/95 Was~ §~~f! 5_1,1_n·1J> 

~~: --i~:~::~!~- -----+ ~~::~::i:::::~~:: :~::-----------~- __ J ____ ili ______ ---------------
NUS 

NUS 

NUS 

NUS 

,NUS 

NUS 

WST9~f!_§__ ____ J __ 7/2~_!!_5 IWaste _s_~~f!_§.ljmp 

WST95186 

WST95187 
f --

lws_T95- 1 ~8 __ _ 

· \"JST95189 

WST95190 

7/26/95 ~Waste Shaft Sump 

? /26/95 jwaste Shaft Sump 

7/26/95lwaste Shaft Sump 
~-,~-~,n~ LA,~--~~ Ch~-~ c:.~=~~-
iiLUiJ~JVVd~lc .JllClll v~·~!P 

NUS IWST95191 

7 /26/95 Waste Shaft Sump 

7/26/95 W~ste Shaft S~m!' 

8/15/95 Waste Shaft Sump NUS 
~-

NUS 

NUS ------

NUS 
~-

NUS ----

NUS ----- --

NUS ---

NUS --

NUS 
~--~---

NUS 

NUS 

NUS 

NUS 
1----~-~--

NUS 

WST95202 

WST95203 

WST95204 

WST95205 

WST95206 

WST95207 

WST95208 

WST95209 

1WST95211 

WST95237 

WST95239 

WST95241 ------

WST95267 

WST96010/011 

-1--- ---- -- -- - ----------
- 8/15~5 Was1i: s_~~ft S~f!lfl __ 

8/15/95 Waste Shaft Sump 

8/15/95 Waste Shaft Sump 

8/15/95 IWaste Shaft Sump 

8/15/95 IWasti:_ ~l'laft S'JITl_!l__ __ 

8/15/95 Waste Shaft Sump 

8/15/95 I Waste Shaft Sump 

8/15/95 i Waste Shaft Sump 

8/30/95 Waste Shaft Sume_ 

_ 8/3Q!_9_!i ~ast~-~l'l~f!_Su_'!'_P 

8/30/95 Waste Shaft Sump 

9/15/95 Wa_s__!~Sha!!_ Su_n_:ip __ 

1 /22/96 Waste Shaft Sump 

Pb 

mg/I ::/~-- [- t::/I 

---=-l --
11 

11 

10 ~~ -1: l<o.1 

-~-::~~ti· 1:: f +p-_!i-= 
0.1 l -!NA NA 6.5 

~:; H -i:: + ~1:: ::: 
-1-+-----~-u 

---------+ --- - !_1J_ __ J--: ,_ ___ Jll__J_<:Q..! _ ---~~ NA 6.5 

_____ _!_Qj_ ___ ]~! _______ Lu ___ I< 0.1 u NA NA 6.4 

_ ---1---- ___ 10L __ t~1 ____ JlJ___ 0.1 NA NA 6.5 

< 1 IU <0.1 u NA NA 6.4 
-· -- - - -------- - +---+-------

6.3 

-- ----t-

10 

9.6 

10 

10 

< 1 IU 

< i iu 
I- -~l-1:: ~~\!--- . 
i 0.1 L_J.NA --1-~A I 

6.3 

6.3 

6.3 

i 

10 < 1 IU <0.1 u NA NA 
------ ------+-----!'----

-- "---- - __ 1_QL __ J ~ 1 _____ J':'_ 0.1 NA NA 6.3, 
-------- ~---- --- ---·--

---t--- __ _!QL __ ~ ___ _JlJ___l <0.1 __ u NA _NA 6.6, 

--- --·- ___ 1.!!-~~----~ <0.1 u NA NA 6.6 ----t----t---· - ---- ---
10 --+<_1 ___ ju 1<0.1 u NA NA 6.6 

________ __,________ 11 , r 1 u --+.:::().J u NA _ NA 6.6. 

________ 
1 
___ 1_0· ___ <(_}_ u f:O.! __ u NA _ _NA 6.6 

H -r-~.:: .. --1:-:= : I~~~ : ~: -. -:: ::: 
--- ------ -~------ -- l:c: ___ ------ - -~-- - ~ =i-=!': 

<0.5 ~ 1<1 u <0.1 u NA NA I 8.2 

=~ 1 Q.-; f--=- ~~-~- -__ -=: ~~=- --~ --=---~~ ~~ -~-~- NA ___ -- f~~ _ -
- - 1~~1 1:: . ~: n ~~ :; - I -!~: 

-- ---+------- ---i·--~ ---~------ --~- ----1---1---------
__Q.9~1-- <9·! ____ u <0'.01 ___ u ___ ~A _N_~----- ~_6_.9 

12 I <0.8 u <0.5 u 1.25 260000 I 6.8 

'-2 '17_197 



WIPP Exhaust Shaft Water and Lead Working uroup - 13rine dnd Water Database I 

-~.~-+ :~:=' -1:~1'~ ·~~=+:~l ~= - ::: ·-Lab 

NUS 

NUS 

NUS 

. . =~ . . - [ -·. 
~a_'Tlp~ID Date 1Location 

WST95180 7 /26/95 !Wast_!!_ Stia_!t S•JJ!IP 

W_~I_95181_ __ JJ~CJJ_95_. Waste S_ha!t_ Sumi> 

IA/?_T95182 ________ 7/2~~5 Waste S_t:i_e1_~mp 

t-J.US ___ WST9518~---- 7 /26/95, Waste ~b_aft Sume 

~~:- . - ::~:~::------ -;~!_:_ i;.:: :_· ~-_-:: :-_~:_ : __ 
NU_S__ W~T951_f!~_ _ 7/26/~5_1~~~ ~ha~ S~ml> 
~~;- 1::;::~ ::- . ---;;;:~::fl;.-:=~:::~~: ------ - -l---------~-- -~~---·------- -- ---- -- --

"!'J.Y.§ _ _j WS_T~_5_~ 89_ _ l _ _7_/2~@_5lY'f.!l!)tt: Shaft ~•J_m_e __ _ 

NUS WST95190 

l'J~-- _ jl,-V§T9~91 
NUS WST95202 

--------

. !fJ6_L9_5_ ~a~te Sha_ft_Sl!.fl!e 

7/_?f3.~9_5 Wa~te Sha!t_Su_mp 

___ jJ_l!§/9~ V\.f~!t~ StiaftSump 

- ___ ~tJA ___ t-- NA --j __ iNA _ _ ___ l'lf~_ NA NA I 1 

----~HI\ ____ _ __ _ ll'J-~ ---t-+~~ __ _ NA NA NA ' 

__ --1"A _______ --t~--l--f-~- NA NA NA 

NA NA I -i::; NA NA NA 

... • j:: :~l~:;~ -:- ~: ··-· :: 
- - - ---+j\J~_ - -- N_~ 1--t'!~ - -.. NA NA NA I 

NA NA I I NA NA NA NA I . 

= ----·~A -~~-1~~~=~r~A_ ~- ~N~ ~H~---- NA ! ~ 
- -:--=-~~A-=:::::: =l_j~:-t=f.: I ~! I 1:: 11 NA 

----~ NA __ J __ lNA __ -l _lN-~-l-- lf-!~--L-lNA __ NA 

NA 

WST95203 
----!~~-- -- ~:---1--~~- +~:-~ ~: ~-: 

NUS WST95206 ~-. • :;: :~~E=:::: ::: m --- ~~- n = ;~J ~: = -~1::-- ::- ::-
NUS --;ST95207 8/15/95 Waste Shaft-~ump -- -------- N;;--- NA NA ---f NA __ N~ NA 

NUS 

,__NUS _ _j WST95204 

WST95205 ·----NUS 

8/15/95 Waste ~ti~Sump ___ . 

NUS . WST95208 8/15/95 Waste Shaft Sump NA t NA NA jNA NA NA 

~~ -- ~ST95209 - 8/15/95 Waste Shaft Sump NA-== -~·-- - ~~---- ~~--- - ~ ~ ~A __ -~ ~A NA 

::--- -- ::~;:~:-;--- :;:~;:: ::::: :~::-:~::- ---- • ···- H ~: H :: j- ~; .. -. --1~:_-_- I~ ~-- 1:: -=-
NUS . WST95239 8130195 Waste Shaft Sump - - ---- N.A n H - NA_ i iN~... --~NA Ni\. ____ L!NA - ---~ 
;~: -= ~:~::~t, ,- ·.· ~!::: :::: ::: :::-= ·-··- -- ~~~~ .- ~:,,J . F:~o ·-··· I~~- 9 = ;:, n.J F ~3;5: 
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_.._ _______ _..__ -------··- --~------l--------- ------4-

--- -- !-.-------+-------+---~----+---< 

WI~ t:xh<1_ust S~a_!t Water and _L __ e<1~t Vlf~rkin __ g Grnup · 9,;ne and Wat.« Dai.base_ I j I L _ . 
I I i I 

Lab lsampl~ ID [oat~ . ,Lo;,.t;on TIC i [Toe - i - INa 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

.NUS 

NUS 

--------

WST95180 

WST95181 

WST95182 

WST95183 

WST95184 

WST95185 

1::~:~;:; 
! WST9_!; 188 

iwsT95189 
-- I -- - -

WST95190 
-----+----

NUS IWST95191 

NUS WST95202 

7 /26/95 Waste Shaft Sump 

_7_/2_6j_9_5 ~(!S!~ Shaft Sump 

7/26/95 Waste _§_h_a_f!~!lll'l_!>__ 

__ _ 7 /2()_{9__!;~_a~~ Shaft ~ump 

_ ?[2()_/95 
1
\11/Cl_Ste Shaft Sump 

7/26/95 Waste Shaft Sump 1-- ----- -- -- ---
_?J2._()_19_? \l\laste Shaft Sump 

? /2 6_/9_? \l\ICl_~~e Shaft ~u_!fl !l 

7/26/95 IWaste Shaft Sump 

7 !26!951 Waste Sh:Jtt Sump 
I 

7/26/95 Waste Shaft Sump 

7/26/95 Waste Shaft Sulllp 

~/15/95 ~aste Shaft Sump 

mg/L --r· 
NA 

NA 

NA -------+- --·-

_____ ,n1w_L --+--- miJ/L 

1~: ---l~: 
kA___ -~~ ___ _ 

__ _,_NA_ _j __ _ )f'JP, _ ___j_J NP, __ _ 

NA 

"'1!L __ _ K B 

__ mgll j · +mg/LH u. :./l n 
~: t ~: - -· :: 1 -

. ~~: -tJ~: :: : 
---~--- NA ------~--__._NA_...________ _ NA 

NA 

NA 

NA NA 

--=~-~~; --~r=r::~ ±l~:m1-_: -f g:-u 
NP,_ - - - NA ---1 I f\J"_ ___ J_ NA__ I NA I I NA I I 

urn ::n -~ =~~=1]~!-J=t=J1~~ t_EJ_l NA 

_____ ·.• 0 ~: ~:----~ ~ ~~~rn H ~: rn ~•• rnH ~:-+ 
NUS -jWST95203 8/15/95 Waste Shaft ~u~~--

f\JU~--- \l\/ST95204 8/15/95 Waste Shaft Sum_p ___ _ ______ ---+~~ __ _ f>!-1\ __ --i''!"---___ _ NA __ ~ NA 

NUS WST95205 8/15/95 Waste Shaft Sump 
~ - - -----

NU~--- _ WST952Q6_____ 8/15/95 Waste_ ~!!llf! ?_1,1mp 
~:---- - ~;--- -----~:---- - ~: ---- ~: ~: 

~us __ WST95207 8/15/95 Waste Shaft__~~_P _______ _ 

NUS __ JWST95208 I 8/15/95 JWaste Shaft Sump __ _ 

~us _J\NST95209 
s11•ro•1w.n. shaft swnp - J~:- ~ -~ ;~ ~ -1 ~[~[-J ~: ~- ~: - :: · 

f---

NUS 1-----
NUS 

WST95211 1 . ·--~ - I 
:: HH =~::;- --- ~:~~~~ ~~~ ~ ~~ _ ~ --~- · .• ~~~. _ _ = ~~-j -J~t- -~~~ ~~ ~;_-_ --t~~ _ '.HH_ 
NUS WST95267 9/15/95 Waste Shaft Sump NA NA l JNA NA I NA NA 

N~~- WST9601~;~-11 - ----~22/9~ ~as~~ ~~~-~ ;:~P ~A NA / 46000 - - -240~0 - ~-80~~ -l 1 ;o. -
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WIPP f xhaust Shaft Water and Lead Working Group - Brine and Water Database i ------ ---r I 

Lab Sa111pl~ __ _ __ Date --~c~tio~ ! l -- - ---------------- -- ------ -- --

c.. ~--i-r-----
Sum Sum charge balance 
-----

--- -- - ---- - -- -----------·-t--- ----- - --- ------- _rng_/L m11/L _ _ _ m9/L ___ Cations Anions percent 
-------

~: -T ~: --j--- :: --- NA NA NA Nl)S WST9~180 _?1261~'§ 1 \ll{a~te S~aft Sump _ _ ___ --------· 

NUS WS_T9_~ 8 !___ _ _J_!Jf,_!~'§ W_~te Sl1_<1_ft Sump _____ NA NA NA 

~N~ INA == t~ ...... - ----- --- -- --- - ------

f>:Jl)§___ ___ 1,N5_T95J_f31_ 7/26/95 Waste Shaft ~_111p _ 
NI\__ -r~ - NA -

~YL __ ~5_T9518:3 _______ 7/26/9~-"Y~~!~ ~!1aft_~l_l_111p___ _ _______ NA NA NA NA NA NA 
----- -- ··-· --------- ---- -------- -----

NUS WST9~ 184 7 /26/95 Waste Shaft Sump NA NA NA NA NA NA 

~:-- ::-+ -~:~---
,. --- -- ----- ·---

N.lJ~--- _'J\/S_J95185 7 /26/95 Waste 5_11~_!!~ll_rTl_I> ___ :: F NA 

NljS___ WST~51~6_ _ __ _7!J.f,19§ '\Afa~te Shaft Sump _________ NA 

~~; I~;~:;;;; · I ~;;;:;;~~::: ;::;;~:: .. _- : 
NA NA NA 

N~~--1 Nf. ____ , ___ ~A _____ 
-------· --r---- ------

NA NA NA ----- -- --

-Nu;:, vV::i i 9:> i o::; 1 11.tot::i:> 1 vvaste ::>nan ~ump NA I iNA I 1NA NA 1NA NA -- ------ ----- --- ---- ------:-r---- -- ---------- ----- ---- ----- - ---- ------1-+ -
!!ll~--- _yllS_!_9519Q_ _ _ _ 712§_!~~ -~as_!~.1'11<3.f!_~ump _ _ ________ NA NA_=t=r 

NA NA NA 
------ -- - ---

!il)_§____ \IV_?T9519) _____ 7j]:_6_f~'§_ Wa~_!e_ Sh<3!t_~l_l_'!'P_ _ ____________ 
NA __ NA i r-- NA NA NA ------

!J!J_L __ WST95202 ___ 8/15/95 Waste Shaft§~r:t:!P ___________ NA NA NA NA NA NA 
----- --- - -- -

!JUS ___ WST95203 ______ 8/15/95 Waste Shaft SurTIE_ __________ NA NA NA NA N.A NA 

NUS WST95204 8/15/95 Waste Shaft Sump _ _ _________ NA__ _ , N-"-._ t= ~A _____ NA NA NA 

NUL_ '\fVST95205 8/15/95 Waste Shaft Sump NA NA NA NA NA NA 
--f-------- ----- -- ---- ----~-

NUS 'J\/ST95206 8/15/95 Waste Shaft Sump_ _ _______ NA NA NA NA NA NA 
------ ---- ---------- -- -------- f---

NUS WST95207 8/15/95 Waste S_haft SlJ_rTIP NA NA I NA NA NA NA --------- --- --~--- -·- --- -- ---- -- --- -- ---- --
NUS WST95208 8/15/95 Wast~ S_ha_!t ~ump NA 

~~=~-~~J_-
NA NA NA NA - -· --------- ---- ------ -------- - -----

NUS WST95209 8/15/95 Waste Shaft Sump ~- NA NA NA NA 
----·- ·--------- r------ -· 

I 
--··-··- ---- --- -------- -----~-- -~-

!JUS ___ WST95211 8/15/95 Waste Shaft Sump ____________ 

!'A. F"~ ·-· l-r--1--NA NA NA 
- ---·--- --

NUS WST95237 8/30/95 Waste Shaft _§_•Jm£_ ___________ 

~ ~= :: _ ! - ~: -

NA NA NA -------·- ... ----------- -- ------------ --- ---------

NUS WST95239 8/30/95 yv~ste Shaf! ~lJrn!! __ _ __ NA ,NA NA 
~ -- ---·--. ~ ~-·---~ - --- --------- -- ---------- -- --- ---

NUS WST95241 8/30/95 Waste Shaft_§_l_I~_ _ _ NA NA NA 
~------ ---~ --

NUS WST95267 9/15/95 '.N~!~-ShCl_ft SUITlP NA NA 

I 
NA NA NA NA --------- -- ---- ----- -- ---

NUS WST96010/011 1 /22/96 Waste Shaft Sump 42000 NA 870 6550 7073 -3.85 

5 '17/97 



;;;Lxh~u"Sh: Wot~~nd,Lead~Wa<k"jg Ornup- B<;ne and Wate< Databa>O I .. _ _ _ jc-----~ ~- -~-= 
4~_ . _ lsamp;e 10 __ :__Jo••• __ /Lo_c••;•n --r As__ _ Ila_ ·-· ___ cd_____ cr --1 

~~~= I~~::_~-- .. 1-~;::~: :~:;.::::_~~! . = ~~::f.;" :r:-1~ mg•;::---!:-~: ::t-
NUS WST96068 2/20/96 Waste S_~~~ Sum_!>.__ _ _____ <_0_._0004 u ~!___ ----f- 1.6 <0.05 u <0.2 u ~ 

NUS ___ WST96069 2/20/S6 Waste Shaft Sump___ <0.0004 ~-- _ <0.3 --f·-- 3.5 <0.5 ___ _l!__ <2 u 

t-J_~§_ ___ W§_T9607Q_ _ 2/20/96 Wast«: S_~_!t: ?ump _____ <_Q_.Q004 u <O_L_ __ t~- _____ .§:~r-- <0.5 ___ _l:J_ <2 u 

NUS WST96071 2/20/96 Waste Shaft Sump <0.0004 u <0.3 u 8.6 <0.5 u <2 u 

~~:: :!~::~~-~ . ~:;::,~:!:~:::~:: _ . ~~:~~ '.: _ ~~: ...•. F.• ~-::-:~~-= ;~ :~- ~ -
NIJ§_ - I WST!151 B ~189 I 6/10/9~ I~···· ~~·ft ~ump - I <0o901 "- r < 0. ~ H F-1 12 f =f 2 ~u < 2 ~u 

·NUS _ 1'vVST_961~6Jl~O __ l _ ~10/~01v\;<1ste ::,na_!t _:,ump.. ___ J_<::_U.Uy_!_Ju _j :S()._!)_ ___ j~ [ ____ ~j_ __ i <0_._L_iu_J <2 ju 

"'!US _ ___j W§_T96~~Z_/~~ 1 ___ J __ 71!{)/~ j l/Y_'!ste Sh~~ ~U!!lP __ 

;:{!~_J:~;;-!;± :~:~~!:i;:::: :~-=!~~~ 
WastrP.'!_ I WST96188/191__ -~Q/96 I w~~te -~~_!!_§~!_!l_p_ -
Wastren IJVST96259/263 7 /16/96 Waste Shaft Sump 

<0.001 

- -------~0.001 
<.002 

u _ _J~Q._~ __ Jll___J ___ ~_.~L j <0.5 __J_t1_ I< 2.0 ju ~ 

u <Q:~ __ jtJ __ J_. 9.5 <0.5 IU <2.0 IU 

u 

----~·002 __ _jtJ_ ___ j__O.:.Q.!2~+ __ .. 8.18 0.0224 0.0761 

7/16/96jWaste Shaft Sump ___________ _ 

-----1-----=---1---, _0.0!~--~--- 8_.__5_4F 0.0102 0.0607 ~ 

__ __ <0.002 lu I <0.0011 UN ~-- 9.46 e 0.0024 BN 0.0578 E 

<0.002 U <0.0011 UN 9.57 B 0.0022 BN 0.0646 E 

I I 

Wastren JWST96260/264 

Wastre~ __ I WST96324/325 

Wa~tren JWST96326/327 

Wastren -tWST96452/453 

Wastren WST96454/455 
~--

Wastre'1 . 4wsT96498/499 

NUS lwsT96142 

8/27/96,Waste Sh~f:!_Sump 

8/27/96 Waste Shaft Sump 

10/22/96 Waste Shaft Sump 

10/22/96 Waste Shaft Sump 

____ ----------+--<_Q.0004_j_Li_~ 0.0012 IBN _j _ _j}.8_1 IBE 0.0014 BN 0.0185 

<::0.0004 UN <0.00056 UN 9.74 BE 0.0025 BN 0.0373 

---~-=: ~-==J.~0.0010 U <0.0022 U 9.50 B <0.01 U 1.04 

-----~Q:001Qli_ __ l <0:Q022 _ _Lu __ J ___ 9._J~le_~.0!_ ___ lu 1.05 

5/2/96 Waste Shaft Sump (093) <0.001 u 

<0.004 u 9.99 <0.010 u I 0.0999IO 

-s_0.6_ -- '.-'_ --- 7.7 --- <Q._5 __ LJ_ __ <2 - u -

I 0.35 <0.01 u <0.04 u 
--- -- ·- -- ---· ---- -

11/26/96 Waste Shaft_ Su'!!~-- _____ _ __ . <0.001 t--
~--1W~!9614_3 5/2/96 Waste Sh~_f:!:_SumpJQ_93L___ _ ______ -~Qq] _ 

~- _ 'v'tJST~6059 ___ __1!_7196_ ~~~t~_S_h~_!t_?~m~~uck_ ____ <:9_.9_QQ~J'.-'_ 0.4 

0.45 0.018 . <0.04 IU --- -- - --- . i--·--
0.45 0.014 , <0.04 IU 

2/2_1 /96 Waste Shaft Sump l\1ljCk 

,NUS WST96076 2/21/96 Waste Shaft Sump Muck I <0.0004 lu I 0.4 

NUS IWST96073 <0.0004 IU 
~--+ -·- --· ---~--

0.5 
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WIPP tcxhaust Shaft Water and Lead Working Group - Brine and Water Database 

.·- ~~~~~i-lms -t~~-
- - ------ -- . -----·· 1- -- - - --

Lab Sample ID Date Location 
-- -!--------- -- - - J'b __ 

---+-------- ··--- . -- -- --.lllHfl 
NUS 

NUS 

WST96060 

WST96067 -2:;:~:-:1::::: :-:::-:~~: 
--------·-- --· ----------- --------- .._ __ 

Se t-JL 
mg/I_ _ ____ _L _ __l_r!!g_~_ ! J mg/l i mg/I _,__ __ 

_ _J__ -1 ----·· 

<0.5 __ Jl! ___ j <::_L_ 5 

6 <0.8 IU 
-----

<1 

u NA NA 7.4 
---+----+---- ----

NUS 

NUS 

NUS 

~:~::::;-- --t-~~~~~:!t::::: :~:~ :~::. 
_ _J.__ - -··----~-------------------

0.7 
'.=i!= NA 7.5 

---~--ill l;~:lE~~-tj:C :: ;:; 
NUS 

NUS 

NUS 

NUS 

=. !! !!"' 

'"u~ 

NUS 

WST96070 

WST96071 -------

WST96135 

WST96160 

/wsT96185/1 B9 

'vVST96i 86ii 90 

WST96257/261 

NU::; IWST96258/262 

Wastre~_JWST96187/191 

Wastren _ tWST96188/192 

Wastren WST96259/263 
------- ---------

Wastren WST96260/264 

Wastren jy\'ST96324/325 

Wastren WST96326/327 
-----

~astren_ jyvST96452/453 

Wastren 

Wastren 

NUS 

WST96454/455 

WST96498/499 

WST96142 

-- 2/20/~61 Waste _Sh~~ ~ump_ 

----- ;~;;~::r::::: :~:_--: :_--~:~ 
5/21)96 Waste Shaft Sump 

6/10/96 Waste Shaft Sump 

-~11-cij~~ 1-wa~t~- ~~a~ ~~~~ -

_]!]_()_/~§ L~~_s_t_e S~f! ~~-rT1E__ 

-:~: ~~::i;:~;:!:~~-~~::=~ 
6/10/96 Waste Shaft Su!_!!E__ 

7 /16/96 Waste Shaft §ume ___ _ 

7 /16/96 Waste Shaft Sl!_'!!P __ 

8/27/96 Waste Shaft Sump_ 

8/27 /96 Waste Shaft Sump 

11 

- --~ L -- _J<:: Q.8 _____ IU <1 u NA NA 7.4 

1.4 <0.8 lu I< 1 u INA NA 6.9 ----- ..._ ________ ,... 

u -+NA _ I ~~-- ---! I 7.3 

---l~~~I~~+-- ---J~;.2_ 
u 1 L??L __ 11500001 _ L!:( 

0.021 l<0.8 lu 1<1 

---l~Q~---1u j <0~_ --!~ l~ 1 ___ -

_ L_ __ O~_?L j<O.B jl) __ 1<1 

<1 f <0.8 u <1 u 1.26 390000 I 1.0 
____ _,__~ 1~- u - <0.8 -- u - _<_;--___ u 1.26 400000 I 1.0 
-- ~-- - -~- - - --- - - -------

1.01 0.0055 <1 u 1.30 414000 7.2 --= L-0._946 = ~~0.0044 <_JlQ21_ " 1.30 415000 7.2 

---+----!.:_Q_E!_] __ J 0.012918 +---_Q:_Q973 1.30 500000 7.2 

1.30 497000 7.2 

_ _<:>.oo~L 0.004 sN 1.26 442000 _ ~~ 
I I I 

0.112 ----· - ;__ __ 1.21 ---- ~ 

0.012310 

0.678 - -- ---·-----+------~---

1.26 440000 7.1 
~- - __ ,._____ -- -- ---- -- -- -

10/22/96 Waste Shaft Sump 0.302 0.0107 e 0.0014 e 1.27 476000 I 7.1 

0.473 I 0.0055 B l-!.00151BN 

10/22/96,Waste ~~----_ ~-= _ o~~ =I 0.0082 • . o~oo~~~y~- 473000 -~ 
~;;:~::-~:::~::-;·D93_l ___ --~=-:~--- \l_ 1<0"~0:_ ~;01~:- NA125 ~~ j~ 

-~;!~::~: -. ··- 2::~:: :::: ::: ::: ~;~ ~- .--···-· ··~ -:o;~»> E~ t-- :~ ~: -:- ~: -~ ·~~~-- --- :,; 
WST96076 2/21/96 Wa•te Shaft Sumo Muok I <0.1 lu <0.2 1u <0.02 u NA NA 6.7 

NUS -~ 1~~96143 
1~~~ I - --

NUS 

NUS 

.7 '17 !97 



---- -,---
WIPf' Exhaust §ll~ft ~a_te~ _and_ Lt?~d \fVorki'!g Group - Brine and Water D_atalJase I 

I -- - I -- - - • _____ _____J___ __ .J.._____ --- ----- ------'----l------

,Lal!__ _ [Sam~!!_ ID __ 

~~:-- i~!~::~:~ 
NUS IWST96068 

Date Location 

___ , ____ ~]_!~_6_, Waste S_h_'!_ft S_u_mp 

__ -~/?()!!:}~~aste She!_ft SLJmp 

_ _?:__/20/9aj\,'\,'ast_e Shaft Sump 

NUS 

NUS 

NUS 

\IY_ST96069 ____ J _ _l!_20/96 Y'fas!t?§,h_cif!__SumR 

NUS 

NUS 

NUS 

.NUS 

WST96070 

WST96071 

WST96135 

WST96160 

l ws:r:~_!~~1_rn9 i WST9_§_186!190 

1NUS l'tJ?T9625 7}_?:__6_1 

NUS IWST96258/262 

?_120196_ ~a_!~t? Shaft Sump 

2/20/96 Waste Shaft Sump 1----- -- -- - - ----- -
--~~_!96 Wa~tt? Shaft Sump 

__ §(?1 /96 Wa_!!t? Shaft _S_ulT!p __ 

6/10/96 Waste Shaft Sump 

I
. I 

- ~;1 ~/~6 t~Ja~te Shaft Sump 

7 /16/96 (~ciste Shaft ~u111p 

1116196 / ~<1~t~_s~ci!!_?t1rnP 

Wastren _ WST96188/192 6/1 Q!~fi Waste Shaft Surr:ie_ __ _ 

SQ4_ -=-J _~=-f~r - I NQi=-=--- ~~4 --
mIJf_h__ --~~g/L _ __ mg/L ,,,g/_L _ mg/L _ 

Cl 

------1--m JJ!h 
NA 

--- I -- _tNA . 1NA f-- N~ _ NA NA N~ +--

N_,ll._ - l---f~- NA N~-- NA 

__ , NA ---1-t~--- _ NA NA NA 

NA _ -t~A NA __ ~A __ __ __ NA __ --r· 
·~~~ 1;--- ---~ ; :-= :; --

~2g_r_=+J1~<?r --r~ ~i --=6i~~724 1 1
- _ 

220000' ! . 2~Q_l_ i 22i i 10i 129.21556 68.2587 1 

-------=~;;~~t~J-_ ~~--r~;oot -1 91 75.2522 73.4~_ 

NA 

. --- -------rNJ\ ___ _ 

NA 

NA 

-- --- --~!'II\_ -- -
NA 

"- --- --

240000 6_8.?58?__.___ 

-=-=~=~l=t-:~~I 1~:~~J-iNA 10 101.s::~ 1212:~1 
NA 117 87 
---.-.------ --- -----2~000 _____ .._ --- - ?_~!J_l_!_58_(),__ 

7 /16/96 I Waste Shaft Sur:!lp __ _ 

Wastr;efWST9618 7 /191 _ 6/10/9_~~_!1~~t?_Sh_a_f! S!Jl'flr> __ _ 

Wastren WST96259/263 

Wastren )WST96260/264 

Wastren WST96324/325 

;astre;~ _ WST96326/327 

Wastren WST96452/453 

Wastren WST96454/455 

,Y\fastren iWST96498/499 

7 /1 6/9 6 Waste Sh_aft Sump ---- ---=- j~;:::J=j--~--~~;1: J ~::~t_J~:_ __ ~~~I ;::: 

NUS WST96142 

NUS IWST96143 

NUS 
l-·----

WST96059 

NUS IWST96073 

NUS WST96076 

8/27/96 Waste S!l_ct!!_~_!Jmp ___ _ 237000 ----- - --- _______________ .._ 

8/27/96 Waste Shaft Sump 233000 
--+--

10/22/96 Waste Shaft Su_!!!p ___ _ -----------· ---l-~~8000 - --

10/22/96 Waste Shaft Sump 

11 /26/96 Waste Shaft Su_!!'p ___ _ 

5/2/96 Waste ~haft__ Su111p_iD_93) 

___ 5/2/9~1Wast~Shaft Sump(D93) 

2/7/961Waste Shaft Sump Muck 

2/21 /96

1 

Waste Shaft Surr:ip_l\i1~~k 

2/21/96 Waste Shaft Sumo Muck 

240000 

- ~2:3. 7000 
-- --- A____ -·-

A 

A 
-------·- -·----<- ·- -- - - ---- --t-----

NA 

NA 

B 

;:~1: '~::~--1~: -y----- -~~ --:~::! I 

~ :_·· ~-· ~-+-----+-~-~ ~-~ ~1:- -1 .-----••-:-:: -~ __ :_:·_.: '----' 
211'B 15001 NA 105 90.2 

NA ____ f\J~_ _ N~ ____ Ni'_ _____ __-l'!A _______ • __ _ 

NA _ __ IJA NA__ _ _ NA __ ,--1NA • __ 

::- .. -· ~: :: ···- ~: -t1:: . -1 ~1 
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WIPP lxh•u" Shalt Wow and LMd Wmking •l,oup - B''"' ond Wote. Dotobase -=·: .. ___ , , __ . •.~- _-= 
Lab rnjSam~elD Joote r~~otion ::IL j :~~ _ r-=~:I~~~ _ ::IL r :gll :gll-~ 
N~i~~- Jw~!_;;O~O_ _ r~~Jli~_§J~~s~ ~hatt~~m_p --j_~A-~ l~- -~;~ -~-_ ~=)~~ ~- ---- ~~-- ----~ NA NA 

~~:--- =~::::-= : t :;:~:: ::;; ;;: ;~: -~~ ~- ~-: ~t~-~!~~ .•• :: -_.:: :: -~ 
--·----·----- -

:!::r:::: :::~~=: UH :: :: +_::-~~- -·-·· :__ ~: ::_ ~~ 
+-:~~~~::1::::: ;:~ :~::-- ----------- -~~---- --. ~:--f-t-- ------ ~: ~: ~: 

--~1_~~;~6lw~;~~ Sha!! ~u~p _ --~--=-~;---~~tt=/-~~-~~-or~=;3~~Qr~ J9oooi=-µ9ooo 22or-
I t~ . 1 • • • • • • 

1 -~/1_0_L!:)6_i'y\la~te Sh~<t_?~f!.1P _ ------~~---J ___ J ___ 620j [ 39000j 1110001_ j 230001 I 1sol I 

NUS WST96070 

NUS WST96071 
·--------

NUS WST96135 
--------

NUS WST96160 
1-------

(wir~s1;~1_a9 -NUS 

NUS WST96186/190 r----- ------------- -

NUS WST96257/261 
-------· -~ ----------·~-

-- - -~ 12 ----· 
1400i I 37000 __ ooo 1116196raste Shatt sump 

_ _ _ _ _ 7 /1 6/96 Waste Shaft Sump 
I -!---------·--- _,L __ - ---- ------ - -------- --
NUS WST96258/262 · 13 1400 I I 31000 ._ -- . ---- . ---------------+------- - - ·---

>00 

1
wastren _tWST96187/19_!_ ___ ,i__ 

Wastren WST96188/192 

Wastren IWSTQR1c:;QJ?R~ 

I 
Wastren WST96260/264 

Wastren WST96324/325 

Wastren WST96326/327 

Wastren WST96452/453 

Wastren WST96454/455 

Wastren 
~----

WST96498/499 

NUS WST96142 
-------

NUS WST96143 
---- ---------

NUS WST96059 
-----· -- ------- ---

NUS WST96073 r------- -----

NUS WST96076 

NA 

NA 

ig 

~A __ - _ )_ -- ~!'J~ 
NA I INA 

NA 

NA 

;oo 

100 

100 

iOO 

;oo 

~00 

;oo r---
iOO 

- r~~ -r-~: -
117197 



~--~~-~~~----~-----

WIPP Exhaust Shaft Water and lead Working GrouJ.1 - Brine and Water Database - - --- ----- - --- ,----- -- i- - - ---

l:~b ___ [§alllP~~~Q~~--~-J~at~---l~~Cl~Lon ___ __ 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

NUS 

.f'l!JS 

NUS 

WST96060 

WST96067 

____.. _____ _ 

_ _J.[IJ_9_fj__ Y'{aste_~llaft !:)ump_ 

__ 2120/<::}_!i Waste Shaft Su111p 

::_;:~~:: ___ -t-~ ~~::~:: ~= :~:: :~:--
21201951[_ waste Shaft sump 

__ _ ___ _ _ ___ ?l?Ol~fj__ Wast~ Shaft_ Sump_ 

WST961-35 [ 4/23/96L~aste-- Shaft SLm-p 

WST96070 

WST96071 

WST961 §Q _ _ _5_1J 1J96 l_'!!_~~!e Shaft Su_rrip 

!::~::~::;~:~ 6/10/961Waste Shaft Sump 

WST96257/261 

lNl}S ____ JlfVST962.§f!!_?_f>2 

5/10/96 \AJaste Shaft Sump 

7 /16/96 Waste Shaft Sl1mp 

7 /16/96 Waste Shaft Sump 

Wastren 

Wastren 

WST96187/191 

WST96188/192 ------ -----~--

__ 6/10£_!;!§ VI/a~~ S1laft_fu:if11p __ _ 

Ca 

mg/l: _ 

NA 

NA 

-1~: 
NA 

1 I 
-- _ _j____ ---- -- -------

j - i - - - -- • -------

---::w~-- 1--i~~;: .. ~=ons - :~:. ::b•"•ce 
~: r- ~:- --r -~;- -- ~: ~: 

_::_
1
NA 1-J~~ --1 1~A - _:: NA NA ___ __.. 

NA NA NA 

NA NA NA 

NA 

NA 

NA 

NA 

-'~~
NA 

_.ti~-- jNA ------~ 
NA NA 

---+------

Wastren WST96259/263 
----------

Wastrt-n IWST96260/264 

_ _J__ _ 6/10/96 Waste ~ll_tl!!_§_IJlll~--

7 /1 6/96 Waste Sha_!!__Su111p 

7 /16/96 Waste Shaf! SufT!p __ 

67600 

-- =-=-~J3~~0~---=-

NUS WST96073 

NUS WST96076 

?121J~!>_IYY~~tf!_St_lCl_ft S__ump f\t1uck 

2/21/96JWaste Shaft Sumo Muck 

- )00 ___ :__::__;____ 

NA 

NA 

0 

NA 

NA 

NA 

IJA 

NA 

NA 

NA 

NA NA 

17/97 



WIPP Exhaust Shaft Water and Lead Working Group - Brine and Water Database - I -- - -- -- -

Lab Samp~_ID 

NUS IWST96078 ------ ----~---

Wastren , WST963 7 6/3 7 7 

\IY11~tre'! [ W~T963 7 f!/~7 9 

Wastren WST96380/381 

Date Location 

2/22/9_6 I Waste §__~c:i-~H§_ump Muck 

9/23/96 PW-C2 505-51.4 

9/23/961 PW-C2505-51 .4 

9/24/96 I PW-C2505-65 

Wastren 'v'./ST96382/383 _ 9/24/9~\PW-C2505-6_5 _____ _ 

WST963!;!8/3E!_9_ __ _ __ 9/26{9__!),PW-C2~()6::__4~.5 _ 

WST96390/391 9/26/96 PW-C2506-43.5 

w~~!!ell jWST9641~~~~--- •. 10121~~jP'llf~~;501___ --

Wastren tWST96417 /418 10/2/96f PW-C2507 

Wastren 

Wastren 

--------- ------- ~--- -- ------------ ·--~---··--- ----

w .. c:trs>n WC::TQi::Ll ?fl/11? 1 1 ('\/? /Q~. P\M_!=~nn 1 
=-~-:.:::..::: . .:..: ... ::::::_~ _ _j __ ~"''"-"'.._'_..._,.~~._'°'.'."~-- •__ I ._,._,.,_,._,ti WW '-..,J'VV I 

Wastren WST96423/424 10/2/96 I PW-ES001 

Hg 

__________ m9{1 

<:::Q._90()_4_jtJ 

~~'.-~~~~~~ 
u 

<0.000£ IUN 

<__Q:_9002_e:i __ 

<0.0002 UN --------

:~'.~~~;i~: 
<0.0002 IUN -------

-~-- l---<_()~QQ_C?~_F1uN __ 
<0.0002 u 
-· --- --

I 

As= .· ~I = Ba - QI _ _ _E' 
n:ig/l _____ :J---- r_nfl{I _ mg/I mg/I 

0~ 0.41 <0.01 U <0.04 LI 

_ 0.00043 ,B_"'_ ___ ()_._()_9_82 B <0.00056 U 0.0048 BE 

0.00042,UN 0.0957 B <0.00056 U 0.0018 E 

~._<2Q!_2Jrl_N _j_(W94 I IB <0.00056 U 0.0089 BE 

0.00099,8N 

0.0015 BN 

0.00!_!~ 

0.0945 B <0.00056 U 0.0034 BE ----- I 
0.234 <0.00056 U 0.0128 E 

0.235 <0.00056 U 0.0061 JBE 

0.001a1~ I o., 22 • <o.ooo•s" 0.001• ,. . 

--=<>~~~2~ ~----t- ~- ~ 5~ :- --~~~~~~-~~ ~-- --_ o.~101 :~ 1 

~'.~::~1:'jo9~;:~tJ~:~~~::t1 ~::::: _J 

17/97 



Lab Samp~_ID Date _ lb!>~a!iori 

- -- --~ - --- ------- - _________ .J,..___ 

_NI.JS ____ {\,'\JST960Z_!!_ ___ -+-_ __]£22/96 [Was!~ ~_!i __ '!_f~_mp_~_uck 
Wastren jwST96376/377 --L 9/23/96 PW-~~§_()5-51.4 

\/Vastre!!__JWST96378/37~_ J__ 9/23/96 IPW-C2505-51.4 

,_'yVastre_i:!_ j WST96380/381_ _ 9/24/96 I PW-C.2505-65 

'll\lastren _j IAfST96382/383 _J 9/24/96 I PW-C2 ~()§_=.§~----n 

Wastren I WST96388/389 9/26/96IPW-C2506-43.5 
--~-----~ 

~astre_!!__] wsi:~.§~~0/391_ _ L 9/2 6/96 I PW-C2_5Q_§-~~. 5 __ HH 

Was_!~en I W§T96414/415 

_ wa~tren /wsT96~ 17/418 

-~astre!!_ JW§I_96'!~Q!421 _ 

~; ~;~;:~:;~!:~; 
_ --~_Oj~/_~6Jf>~-E_SOQ1 ______ _ 

WST96423/424 _ ________ ______ , _ _!_Q/2f~_6jf>W_-ESOQ1_ _____ _ Wastren -----

_____ ---+---9_:99!!llB 0.06361N o.ooo:rn IRN 1.001 I 8550 

0.0010 ~ _L __ Q_.()§()_§.0_ ___ [___Q.000~~2~ 1.00 8530 --- 1------

<0.00022~ - ----' O:()QQ?_~~ 0.06351N 
------

1.00 - 8580 

__ _,__~()010 '~-- j__ __ ()'.0672 IN <0.000221UN 1.00 8690 7.4 

_ -------'-- C>:OQ1_8~-- _1_ _ _9_:082 !~-- <0.000221u~ 1.00 11500 7.3 

0.0017 B i 0.0808 N 0.000~~0 

0.0019 B 0.0334 N <0.00022/uN / 1.00 4000 7.6 

----- ----~ _Q:O~~~ ~ --1-0~()~~li} - r <O~-o-~;~1Ul~=l---1~()~ H---1---_i~>2oJ _r- 7.6 

O.OOJ02 __ LO.QJ11Jt:4__nl<(_O.OQQ22JuN I 1.00J_ __ J 451Qj ! 7.6 

11500 

0.00!~~ 0.0808!N -- +-------~---+-----+----+---t-------+---+-----f 
7.7 <0.000221N 1.00 4480 

)2 117/97 



.--~~~~~~~~~~~~~~~~~~~~~~-~--,~~-,-~-,--~-r~~--r~~-~-.-~..----~-.-~~~~--r~~ 

WIPf> Exhaus_t S~<!!t Water and Lee1_d WorkinqC.rouJ) - Brine and Water Databdi;e 

lab IS~;;; ... I~~--- f D~~ );_-~~Ion 
NUS -1W§T~~7~ _ - -1 ~1'_22;;.-1 .. ;-~_haft Sump Mu'k 

Wastren \ WST963 7 6/3 77 
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Wastren WST96382/383 
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9/24/96 IPW-C2505-65 
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WIPP [xhaust Shaft Water and Lead Working Group - Brine and Water Database 
-· . . - - . -- [ _ - ... 

Lab 

NUS 

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 

Wastren 

·vvastre11 

Wastrcn 

~ar:ri_p!~[) __ 

WST96078 
·-----

WST963 7 613 77 

WST96378/379 

WST96380/381 

WST96382/383 

WST96388/389 

!
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_-;;~9.~~.· ~:;~~-~~~~-~~~~~UC·~-_ 
9/23/96, PW-C2505-51.4 

Date 
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9/24196 rW.C2 505-65 ---- ·-------
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\NST96420/42 i 
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!_0_!_2_(!3 6 [~\/V-~ 2 50 7 

__ 1 Q/2/9f)t PW-C2507 __ _ 

... i0[2/96(W-ES001 
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=~7L 1-. :~~L . I!;~ - - ::IL t 1:.,L :.,L __ :~~ r~ .;;~ _ _ 1NI,-=-- NA =-1: NA 

!!:!t- ---• :!J ___ I::::;~:~ --- :;! _J ::::: ~::1. . 
. ·~,7 - --· 7,3_ ~ - 996 653. - -+ 30.9. 0.191• • 

.. :~:; .... _____ 1;:: ___ !:_:; ____ ·_ ~:~ ~-. i----~:::: ~:~:: ~ 
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-5.6 i - ---2~-~ - - ---;-40 ----l 11.9 B 0.23 B 

§E! 1 ~-~r- ___ :;~Q 1---- --~~-~7Qr=+ 34 ~-~+ 12.4 B 0.22 B 

54.6+ I 7.8• I 3051 i 411i i 35.0IB I 0.2218 I 
~2~51 =-1_-_-· -?~?J~-=--~s9t~--1 3s~J-~J_~3.6e 0.200 
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i4 '1 7 !97 



WIPP Fxhaust S~IJ!f: Water and Lead Working 1 ,roup - Brine and Water Data bas'.! 

Lab Sampl~I() _ 

NUS WST96078 
--------

Wastren WST96376/377 

Wastren WST96378/379 

Wastren WST96380/381 

Date Location 

2/2_±[~.§_~W__a~te Sh<!~ §.l:lmp Muck 

9/23/96 / Pllv'-C2 505-51 .4 

9/23/96 I PW-C2505-51.4 

9/24/96 I PW-C2505-65 

Wastren WST96382/383 I 9/24/96IPW-C2505-65 

Wastren I WST96388/389 

Wastren IWST96390/391 -----

Wastren I WST96414/4 1 5 

Wastrnn WST9641 714 18 

·wastren I WST96420i421 

Wastren IWST96423/424 

9/26/96 PW-C2506-43.5 ----------

9/26/96 PW-C2506-43.5 -----------
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10/2/96IPW-ESOO1 
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I I I 

Ca 
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NA 

__ :~--1 
. ~::':,.~1;,~_j 

Fe 

-- ------ ----

~n 
-- ---
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1010 

-~~;:;1:~ 
0.0098iaEN 

0.7171EN 

11J,1.LL __ 

NA ----- _ _, __ 
<0.0033 -------- - --

0.0047 
- --

<0.0033 --------

0.0056 

0.0138 -----

1Q101 --j-_0.8_f)_Q_I~ 0007~ 

i-···----

r --

~--

---
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8 

---

u 
t---------

8 

8 

8 

----T-- ·- ------ ----

t------ ------ -
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~--------- --
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---~---
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---
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-------- -
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·-------
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------ -- ---

184 176 2.21 

184 177 2.08 

62 59 2.96 r= 58 3.62 

446 4.1~EN I 

--1-- :;-~;t --1-=~-~}~~~~~Q~9_;~9 r~---1 
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APPENDIX B 

VALIDATION OF ANALYTICAL RESULTS FOR BRINE SAMPLES 

The measurement of analyte concentrations in high-ionic strength brines (e.g., saturated 

sodium-chloride brines) is a difficult analytical problem, primarily because of high loads of 

total dissolved solids which require large dilution factors prior to analysis. Large dilution 

factors may increase detection limits above regulatory levels (e.g., above toxicity 

characteristic leaching procedure hazardous waste limits), which results in unusable data for 

determining whether the brine is nonhazardous material. Other potential problems with 

saturated sodium-chloride brines occur when the addition of matrix spike (MS) results in 

precipitation of solids. These problems may lead to unacceptable spike recoveries and poor 

agreement .i.mong duplicate analyses, which produces analytical results ihat do not 1~eet 

established limits for accuracy and precision. Therefore, the analytical data received on hrine 

samples was reviewed in detail to determine whether the analytical results represent 

semiquantitative or quantitative results. A summary of this review is provided below, 

beginning with a discussion of MSs, in-house standards, and blind duplicates followed by 

specific results reported by individual analytical laboratories. 

B. 1 Matrix Spike and MatriK Spike Duplicate, Samples 

Analytical laboratories spike some submitted samples to determine precision and accuracy for 

the analytes of interest in the sample matrix. Precision is a measurement of the operator and 

instrument error associated with reproducing analytical results for a sample and its duplicate, 

and is reported as relative percent difference (RPD) between the MS and matrix spike 

duplicate (MSD) results. Accuracy is a measurement of how close the analytical result comes 

to the true concentration of the sample (reported as percent spike recovered from MS and 

MSD samples), and reflects the errors associated with pipetting the spike volume into the 

sample and analytical interference caused by elements in the sample matrix. Both 

measurements must be present in the analytical report to assess the quillity assurance/quality 

control (QA/QC) performance of personnel and instruments in the analytical laboratory. 

The sample matrix for most Waste Isolation Pilot Plant (WIPP) brines consists of a saturated 

sodium-chloride solution which commonly contains high concentrations of potassium (K), 

magnesium (Mg), and sulfate (S04). In the vicinity of the mine shafts, the interaction of 

water with concrete can also produce brine samples with high calcium (Ca) concentrations. 

Because the \\i'IPP brine samples are saturated with halite (sodium chloride) and commonly 
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anhydrite (CaS04), the addition of sodium, chlorine, calcium, or sulfate to the brine may 

result in precipitation of halite or anhydrite. Therefore, spiking of WIPP brine samples must 

be limi~ed to analytes that are not saturated in the brine. Based on experience gained during 

the 1989 to 1994 WIPP Brine Sampling and Evaluation Program, spike solutions should 

contain only the following analytes: ammonium (NH4), boron (B), bromide (Br), nitrate 

(N03), arsenic (As), cadmium (Cd), chromium (Cr)., lead (Pb), and selenium (Se). Although 

barium (Ba), mercury (Hg), and silver (Ag) are commonly added with the other heavy metaJs 

in a single spike, acceptable recovery of the barium,, mercury, and silver spike is generally not 

achieved, probably because of precipitation of barium sulfate, mercury chloride, and silver 

chloride. 

8.2 In-House Standards 
Analytical laboratories have "in-house" standards that are routinely run as laboratory contrcl 

samples to assess operator and system performance. However, most laboratory control 

samples are dilute aqueous samples, which are not representative of the sodium-chloride 

matrix in WIPP brines (i.e., dilute laboratory controll samples do not reflect operator and 

system performance for saturated sodium-chloride brine samples). Therefore, dilute in-house 

standards cannot be used to assess the quality of analytical data obtained on the WIPP high

ionic strength brine samples. To overcome this limi1tation, an "in-house" laboratory brine 

sta>1dard must be developed to obtain quantitative analyses of WlPP brine samples. For 

example, the accuracy of major analytes (i.e., chlorine, sulfate, sodium, magnesium, and 

potassium) can only be assessed through analysis of an "in-house" standard because a major

element spike cannot be added to the brine samples (Section B.l). 

An ''in-house" brine standard suitable for the current WIPP brine investigation should have 

the following approximate composition: chlorine = 150,000 milligrams per liter (mg/L); 

sodium = 60,000 mg/L; magnesium = 15,000 mg/L; potassium = 10,000 mg/L; 

calcium = 10,000 mg/L; sulfate = 2,000 mg/L; bromine = 1,500 mg/L; boron = 1,000 mg/L; 

zinc = 500 mg/L; and lead = 5 mg/L. An "in-house" brine standard was used by only one of 

the three laboratories contracted to perform brine analyses. Specific laboratory results are 

discussed below. 

8.3 Blind Duplicates 
Blind duplicates are sent with every group of submitted brine samples to assess the precision 

of the laboratory analyses. These duplicates are unknown to the laboratory and allow the user 
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of the analytical data to assess the laboratory precis:ion independently from the laboratory 

results reported for MS and MSD. This independent assessment is required for the brine 

samples because the precision of major-element analyses cannot be obtained with MS and 

MSD results, because of the saturated state of the brine samples (Section B.1). 

8.4 Analytical Results from NUS Haliburton Laboratory 

The Haliburton NUS Analytical Laboratory (hereinafter referred to as NUS) laboratory data 

reports for brine samples obtained in May 1995 through June 1996 contain a signif.cant 

number of results for RPD, MS recovery, and MSD recovery that are outside of acceptable 

limits (acceptable limits are ± 20 percent for RPD and 80 to 120 percent for MS and MSD 

recovery). The essence of this finding is that much of the analytical data are not considered 

rigorous q1.1antit:itive numb~rs, but they may be used 1.l.5 semiquantitative results witl, the 

appropriate qualifier. Details on the QNQC revie\:1v and use of results follows. 

MS and MSD Samples. Most spike recoveries reported for trace elements (i.e., less than 

100 mg/L; e.g., lead and barium)•are unacceptable. The principal reason for these 

unacceptable spike recoveries is that dilution of the brine samples prior to analysis lowers the 

spike concentration of individual trace elements below their detectable level. For example, if 

the detection limit for lead is 0.05 mg/L and a sample containing 1 mg/L lead is spiked with 

an additional 0.5 mg/L lead (total lead is 1.5 mg/L), diluting the sample by a factor of 100 

prior to analysis lowers the lead concentration to 0.015 mg/L, which is below the detection 

limit. Although large dilution factors are required for major-element analysis, dilution should 

be minimized for trace--element analysis to ensure that trace-element concentrations remain 

above the element detection limits. 

A less significant finding for the NUS results deals with the occasional unacceptable precision 

result obtained for MS and MSD samples. In this case, the problem should be corrected by 

rerunning the MS and MSD samples until an acceptable precision result is obtained. 

Although significant problems are identified for the laboratory MS and MSD samples, all QA 

requirements for the WIPP Site Effluent and Hazardous Materials Sampling Plan have been 

met. That is, all sample collection, chain-of-custody, request-for-analysis, and shipment 

records are in order to demonstrate the integrity of the samples collected and received by the 

laboratory. Additionally, it is noted here that the complexity and difficulty associated with 
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the analysis of high-ionic strength brines must be understood by the laboratory prior to 

analysis if quantitative results are to be obtained. 

Laboratory Control Samples. Analytical laboratories have "in-house" standards that are 

routinely run as laboratory control samples to assess operator and system performance. The 

laboratory control samples for NUS indicate that the operator and system were performing 

according to specifications for dilu~ aqueous samples. However, these dilute laboratory 

control samples do not reflect operator and system performance for saturated sodium chloride 

brine samples. Therefore, they cannot be used to assess the quality of analytical data 

obtained on the WIPP high-ionic strength brine samples. To overcome this limitation , an 

"in-house" laboratory brine standard can be developed. Such a standard is used by the 

\Vastren Laboratory ('.Vastren), and their results are discusst;d under Section 3.6 

Use of NUS Haliburton Analytical Results. Analytical results for MS and MSD 

samples run by NUS indicate that most results for hazardous metals are outside of the 

accepted range of 80 to 120 percent for spike recovery, and the data are to be treated as 

semiquantitative results. This is interpreted to mean that the detection of an analyte in the 

brine is acknowledged but the concentration of the analyte has not been quantified to a level 

acceptable to U.S. Environmental Protection Agency (EPA) SW 846 protocols. The 

semiquantitative nature of the NUS results is also evident in charge-balance calculations, 

which show charge imbalances outside of the generally accepted range of -5 to +5 percent. 

When June 1996 analytical results on duplicate splits s1~nt to NUS and Wastren are compared, 

NUS results for lead are 20 to 60 percent lower than V1fastren results (e.g., Waste Shaft Sump 

lead results: NUS = 0.4 mg/L, Wastren = 0.98 mg/L (Appendix A). In a similar comparison, 

NUS calcium results were up to 50 percent higher than Wastren results. A high degree of 

confidence is placed in the Wastren data because past use of the Wastren laboratory for the 

WIPP Brine Sampling and Evaluation program showed most MS and MSD samples to be 

acceptable with respect to established EPA SW 846 protocols. Based on the NUS QA/QC 

results, it is recommended that NUS data be considered semiquantitative rather than 

quantitative. 

8.6 Analytical Results from Wastren Laboratory 
A QA/QC review of the Wastren data reports for brine samples obtained in June of 1996 

through October 1996 indicates analytical results are acceptable for ammonium, bromide, 
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chloride, nitrate, sulfate, calcium, magnesium, potassium, sodium, arsenic, barium, lead, and 

selenium; whereas results for cadmium, chromium, mercury, and silver should be considered 

semiquantitative. Recommendations have been made to Wastren to resolve analytical issues 

associated with the semi-quantitative results, and details follow on these recommendations and 

the QNQC review. 

Laboratory Control Sample. The Wastren "in-house" brine sample (LCB06) is a sodium

chloride brine that is similar to submitted brine samples for the analytes bromide, chloride, 

sulfate, calcium, magnesium, potassium, sodium, and. le:ad. Analysis of this sample indicates 

that laboratory personnel and instrument systems are operating properly and reported 

concentrations for the listed constituents are within the specified QNQC range for accuracy. 

However, the concentrations of boron and zinc in this c:ontrol sample are one to two orders of 

magnitude below reported concentrations in submitted brine samples. Therefore, as MS and 

MSD samples were not prepared for boron and zinc (discussed below), only limited 

confidence can be placed in the accuracy of reported boron and zinc concentrations. 

As recommended to Wastren, the solution to this problem will be to prepare a new laboratory 

control sample with higher boron and zinc concentrations. Laboratqry control sample LCB06 

I will be modified to create an acceptable control sample by increasing boron and zinc 

concentrations to 1,000 mg/L. This new laboratory control sample will be used to assess the 

I 
I 

accuracy of analytical results for major constituents in the brine sample. It is recommended 

that all analytical laboratories contracted for brine analyses prepare a similar 'in-house' 

control sample to allow a proper assessment of accuracy to be made. 

MS and MSD Samples. Although the MS and MSD samples are traditionally used for 

assessing the accuracy of analytical results, spiking saturated brines with major constituents 

may result in precipitation of solids (e.g., halite or anhydrite). Therefore, the saturated 

character of WIPP brines precludes the use of MS and l\,1SD samples to assess the accuracy 

of major constituents in the brines, and relevant laboratory control samples must be prepared 

(as noted above). However, preparation of MS and MSD samples for trace constituents 

(i.e., less than 100 mg/L; e.g., barium, cadmium, lead, etc) will continue. 

Reported MS and MSD recoveries for cadmium, chromium, mercury, and silver are 

unacceptable. There are several reasons for these unacceptable spike recoveries: (1) dilution 

of the brine samples prior to analysis lowers the spike concentration of individual trace 
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elements below their detection level, (2) the concentration of spike added to the sample was 

two to three orders of magnitude lower than the concentration of the analyte in the sample, 

and (3) addition of the spike to the brine resulted in precipitation of a metal-containing phase 

(e.g., silver chloride). In Case 2, the spike concentration is simply analytical noise relative to 

the much larger analyte concentration in the sample. Based on recommendations submitted to 

W astren, the recoveries will be improved by changing the dilution factors and increasing the 

spike concentrations. 

Although some lead spike levels were too low to produce a significant measurement in the 

MS and MSD samples, the lead analytical results for the laboratory control brine sample 

LCB06 were within 5 percent of the true value of 3 mg/L (±20 percent is acceptable). As the 

concentration of lead in this control sample is similar to measured concentrations in most 

brine samples (i.e., 1 to 7 mg/L), the results for the laboratory control sample can be used to 

assess the accuracy of analytical results for lead. Therefore, all reported lead results are 

validated as acceptable within the established QNQC protocol. 
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