
GARY E. JOHNSON 
GOVERNOR 

August 19, 1996 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous & Radioactive Materials Bureau 
\ 

2044 Galisteo ' 
P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-1557 

Fax (505) 827-1544 

The Honorable Max Coll 
State Representative, District 47 
Route 9, Box 72-F 
Santa Fe, New Mexico 87505 

Dear Representative Coll: 

MAllK E. WEIDLER 
SECRETARY 

EDGAR T. THORNTON, III 
DEPUTY SECRETARY 

-,, Thank you for your inquiry about the recent news concerning lead
contaminated water at the Waste Isolation Pilot Plant (WIPP) . In order 
to gain an understanding of the issue, I made a visit to the WIPP 
facility accompanied by Dr. Ed Kelley, Director of the Water and Waste 
Management Division; Mr. Neil Weber, Chief of the DOE Oversight Bureau; 
and Mr. Steve Zappe, a member of the Hazardous Waste Permits Management 
Program. We were given a briefing by DOE technical staff regarding the 
history, possible causes of the brine seepage, possible sources of the 
lead and zinc in the brine, and review of potential migration paths of 
brine water from the base of the Exhaust Shaft to the Waste Handling 
Shaft. I have obtained current information and analyses from both the 
Department of Energy (DOE) and NMED's DOE Oversight Bureau staff at the 
WIPP site. Enclosed is a background summary document prepared by DOE, 
along with various summary tables, charts, maps, and cross sections 
illustrating the situation. 

NMED concludes at this time that WIPP is properly managing lead
contaminated water. WIPP is classified as a generator of hazardous waste 
(EPA ID NM4890139088), and as such must comply with 20 NMAC 4.1, Subpart 
III, 40 CFR §262. These regulations require the generator to accumulate, 
manage, characterize, package, manifest, and ship all hazardous wastes 
to a permitted treatment, storage, or disposal facility. NMED believes 
that there is no apparent threat to human health or the environment and 
that, to our knowledge, WIPP is complying with regulatory requirements. 

NMED's DOE Oversight Bureau staff is continuing to collect samples and 
analyze them for metals such as lead and zinc. Preliminary results 
confirm the presence of lead and zinc in the S400 drift area between the 
Exhaust Shaft and the Waste Handling Shaft sump, but at lower 
concentrations than detected by WIPP evaluations. 

You may notice two different analytical methods stated on the attached 
"Summary of Lead Concentration" tables provided by DOE: "TCLP" and 
"Total 11 • TCLP is the acronym for Toxicity Characteristic Leaching 
Procedure, and is an EPA test method used to determine if a substance 
exhibits the characteristic of toxicity and must therefore be managed as 
a hazardous waste. Total methods determine the actual concentration of 
an analyte present in a substance, and more accurately depict the absence 
or presence of hazardous constituents. 
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Honorable Max Coll 
Page 2 
August 19, 1996 

NMED understands that WIPP now runs the exhaust fans at rates sufficient 
to evaporate infiltrating water. However, we will encourage DOE to 
conduct additional sampling to monitor the extent and levels of lead 
contamination, as well as to identify both the source of water and origin 
of the lead. If I can be of further service, please contact my office 
at 827-2834. 

s711iiJ£J~ 
Mark E. Weidler, Secretary 
New Mexico Environment Department 

MEW:SOZ:dpb 

Enclosures 
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July 11, 1996 

Brine Inflow data per the Request of the New Mexico Environment Department 

I 
1. What is the total amount of brine? 

Water infiltration into the WIPP is minimal compared to most mines, and appears to 
have a seasonal impact. Per the attached cban, water removed from the WIPP, either 
from the Waste Shaft Sump (prior to 1996) or from the Exhaust Shaft cat.ch basin 
(installed in March 1996) ranges from 0 gallons to a maximum observed 4700 gallons 
per month. 

Water accumulation occurs during periods when the mine ventilation is reduced from a 
typical single-fan rate of 240,000 cubic feet per minute. Nonnal ventilation is adequate 
to evaporate the small amount of water entering the Exhaust Shaft. On weekends, 
ventilation is reduced to approximately 60,000 cfm. This lower rate is inadequate to 
evaporate seepage, and also does not appear to provide en~mgh velocity to prevent 
moisture in the air from precipitating as the air rises in the Exhaust Shaft. 

Total water removed from the WIPP underground was S,850 gallons in 1994, 10,980 
gallons in 1995, and 6,115 gallons to date in 1996. As a basis for comparison, the 
WIPP Air Intake Shaft had an estimated inflow of 10,000 gallons per week prior to 
grouting between the host rock and the shaft liner; 

Z. What is the total amount of brine per day? 

As noted above, the collected amount is zero gallons per day when normal ventilation 
is maintained. During a typical weekend (from Friday afternoon through Monday 
morning). the maximum accumulation has been 1835 gallons. 

3. What are the analytical results? 

Attached are the analytical results for lead from sump and catch basin water dating 
back to 1990. All samples have been tested for TCLP metals and zinc, although only 
lead has been identified as a concern. 

4. How often are samples taken? 

Since the instllllation of the catch basin in March 1996, sampling has been conducted 
monthly. With the indication of lead in excess of S mg/I in the 6/10/96 Exhaust Shaft 
catch basin sample, the frequency has been increased to weekly. 
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Backgrounder 

Lead in Brine Water at WIPP 
July 12, 1996 

Background Information 

Lead levels highet than regulatory limits were detected In brine (salty) water at the U.S. 
Department of En rgy's Waste Isolation Pilot Plant (WIPP) in May 1995. Th~ brine 
originated in the xhaust Shaft and accumulated in the Waste Handling Shaft sump at 
the facility. The d scovery presents two separate and nearly independent issues: 

• Predictabl and seasonal increased amounts of brine entering the Exhaust 
Shaft. 

• e of lead in the brine . 

The two issues ov rlap when considering disposing of quantities of leaded water as 
hazardous waste nd examining whether the Increase In the quantity of water in the 
Exhaust Shaft co Id affect Jong-term performance of the repository. 

Water in the Exha st Shaft Is primarily tha result of condensation and some minor 
leakage through t e shaft liner at about the 75-foot level. It appears that the water is· 
picking up lead as it passes through construction materials in the liner or as it passes 
chain link fence u ed for support in the shaft. The source of this leakage is the main 
focus of current in estigation. 

Neither the lead n r the water is an issue that will Impact WJPP's scheduled opening by 
April 1998. 

Moreover, the lea is not an issue In terms of repository performance. It Is a 
manageable haza deus waste Issue that is being resolved In accordance with all 
applicable regulat ry requirements. 

The small amount water entering the Exhaust Shaft Is minimal compared to most 
mines, is easily m naged, and Is not considered a long-term issue. Water removed 
from the site has r ached a maximum of 4700 gallons per month. Ultimately, the shaft 
will be closed and mpletely sealed once WIPP Is decommissioned, permanently 
blocking any wate from reaching the disposal area 2, 150 feet underground. 
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Lead in WIPP Br ne 
July 12, 1996 

estions a 

Q. Where Is t e water In the Exhaust Shaft coming from? 

A While mos of It comes from condensation, a small amount of the water co.mes 
from leaks e through a crack in the shaft liner, about 75 feet below the surface. 
The crack as first noticed shortly after construction in 1967, and is a typical 
concrete c ck caused by tension due to shrinkage. 

The conde sation turns to precipitation, which is the result of moisture in the air 
cooling as · rises up the Exhaust Shaft. This is a seasonal and predictable 
condition. t increases In the more humid summer months, and decreases In the 
drier winter months. Normal operation of the mine ventilation fans Is adequate to 

. evaporate t e small amount of leakage and condensation entering the shaft. 
However, a a cost cutting measure in 1993, the ventilation system was curtailed 

, on weaken s when no operations were occurring in the mine. This caused an 
increase in oisture in the shaft. Observed accumulations during the Spring of 
1996 were 5 gallons per week in March (dry weather) to as much as 1850 
gallons per eek in June (when relative humidity normally rises). There is 
virtually no ccumulation of water when the ventilation system is In normal 
operation. 

Q. What actlo s are being taken? 

A. Leakage: 

We are test ng the fire water and domestic water distribution systems to make 
sure there re no subsurface leaks. In parallel, we are looking at ways to 
address th hydrology around the shaft. While geophysical non-intrusive 

· methods ar being considered as a first step, intrusive methods may ultimately 
be required This could include drilling a well to gain physical access to the 

-potential so rce. This activity will most Ukely require a permit from the ·New 
· Mexico Env rOr'lment Department. It is hoped the non-Intrusive studies will 
produce th data necessary to resolve the issue. 

Initially, mo t of the water from condensation in the Exhaust Shaft was being 
collected a r It reached a sump in·the nearby Waste Handling Shaft. To 
control this ource, a catch basin was designed and installed (March 1996) at 
the bottom f the Exhaust Shaft to capture this condensation. This has 
substantial! reduced the amount of water in the Waste Handling Shaft sump. It 
also allows ore efficient management and handling of this water. 
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Lead in WIPP Bri e 
July 12, 1996 

When the ater contains lead concentrations higher than the RCRA regulatory 
limit (5 milll rams per liter), we are.managing it as we would any hazardous 
waste - ac ordlng to requirements of the Resource Conservation and Recovery 
Act. We a umulate and store it for no more than 90 days and ship it to an . 
approved a d permitted treatment/storage/disposal facility. 

A No. Thew er-with or without lead~ is not for drinking. It's saturated sodium 
chloride brl a - a great deal saltier than sea water. 

Q. Where is t e lead coming from? 

A. The Exhau t Shaft Water and Lead Working Group, comprised of senior 
engineers, cientists, and quality assurance personnel, is evaluating possible 
lead sourc . One likely source of consideration is chain link fence used for 
support in t e. Exhaust Shaft. Other potential sources, such as lead wool 
packing be ind the Exhaust Shaft llner, are also being evaluated. 

Q. Why do yo feel it's the fencing? 

A. The fence I galvanized. The galvanizing process uses zinc,· and lead is a minor 
impurity oft e zinc used in this process. 

Initial data i dlcate a higher level of zinc than lead, which makes the fencing an 
obvious ca dldate as the lead source. We'll t~ke fence samples and test them 
by subjecti them to corrosion. We can then see whether lead leaches out 
from the gal anized fence, and in what quantities. 

Q. Should WI P employees or the public be concerned about the water and 
the lead In t? 

-
A. No. Thew er in the shaft (and whatever's in it) is being analyzed, monitored 

continually, nd managed responsibly. There is no connection with any drinking 
water suppl' s. 

Q. Were the p oper regulatory agencies notified? 

A Yes. The D E made both the New Mexico Environment Department and the 
U.S. Enviro mental Protection Agency aware of this issue in 1995. 
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<iARr E. ,TOllNSON 

DATE: 07-22-96 

State of New Mexico 

ENVIRONMENT DEPARTMENT 
DOH Oversight Rimiau I Waste holario11 Pilot Plant Site Ofllce 

l'.0. Rox 3090, WIPI' ::i~tc, Jal Ilighway 
Carlsbad, Nt·w Me:cico 88221 

Telephone: (505) 234-8947 Fa.r: (505) 887-5871 

M*E*M*O*R*A*N*D*U*M 

TO: Mr. Nell S. Weber, DOE Ovcnight IJurcau Chief 

FROM: KEITH E. M.CKAMlJ:Y, POC, DOF. Oversight Burc11u/WIPP L 
SUBJl~CT: LEAD WATER REPOltT 

"'IPP Repository Lead Waler Re1Jort 

I. History 

MARK KWFJDT.li'.R 

JaXiAJ< 1: 17/0RN1'0N, Ill 
l»<".P"fJ' .<kol't!ltrl')' 

Exhaust Shaft Lead contamination: Presently the lead contaminated area is confined to 
the S400 drift of the repository. The first sampling event that indicated lead 
contamination was conducted by Westinghouse on June 16, 1995 with more detailed 
sampling occurring in 1-96. ATP staff participated in a 1-96 sampling event and 
preliminary analysis confirms the presence of lead in the contaminated area. The lead 
problem became evident after a economic decision was made by Westinghouse 
management to reduce fan volume from 250,000 CFM to 60,000 CFM on weekends. 

: Following this decision. wat.er accumulated along the walls of ilie Exhaust Shaft and 
coJlected at the bottom in the Exhaust Shaft Sump flowing down grddient to the Waste 
Shaft Sump. Accumulation rates from June through September 1995 averaged 1o14 
gaJs./week with estimated disposal costs of $5555/week. WID took action in October 
of 1995 to obtain a disposal pennit, obtain analytical water data from potential sources, 
obtain meteorological data, and assume voluntary corrective action by excavating the 
Exhaust Shaft and Waste Shaft sumps. Exhaust Shaft catch basins (large metal tubs) 
were installed 3-96 thereby decreasing ilie flow of the water from the Exhaust Shaft to 
the Waste Shaft. The source of the water is still unknown but efforts to determine the 
source was initiated by ATP :>htff by requesting .a meeting to view camera inspections of 
the Exhaust Shafi in 6-6-95. Subsequent sampling of leaks viewed by the camera 
inspections revealed no lead at 80' below collar to lead concentrations of. J 4 at 1o1.3', 
and inflow rates estimated at 2000 gals./wcck. The first detailed analysis in 1-96 
reported lead values of .OJ mg/1 in the Exhaust shaft wall, . 72 t<l 1.9 mg/l in the 
Exhaust Shaft Sump, 12-20 mg/I in the boreholes along the S400 drift, 12 mg/l in the 
Waste Shaft Sump, and Jess than the minimum detectable limit of .2 mg/I in the 
surrounding drifts (Note: all analyses are preliminary values without QA/QC 
documentation). 
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II. Present 

Mr. Stan Pat.chet with Westinghouse provided technical suppo1t on verifying high ionic 
brine water samples concerning the lead water issun in the underground. Dr. Rich 
Abitz (IT Geochemist) and Ms. Patty Loughmi11er (Westinghouse) presented ATP staff 
with important facts on comparing >300,000 TDS brine water ana.1ysis and the process 
needed to QA/QC internal data specific to this media. Ms. Loughmiller indicate~ that a 
Work Plan is being developed to determine the source of water and the concentration 
of lead in the underground water. AIP staff is preparing a phase II sampling plan 
which will include the following: 

1) Verification of past and future DOE data 
2) Verifying the boundaries of the lead oontaminated plume (to include independent 

sampling) 
3) Providing both Westinghouse and Nl\1ED Jabs with duplicate para.meters for 

analytical analysis arid verification 
4) Phase 11 sampling cqsts 

Ill. Conclusion 

The conc/u.~ion to t/ie 7-17-96 We.fting/wuse nreetin~ and the recent partial receipt <~f 
Plttt.~·e I data indicates that All' staff ltas l 1erijfod that elevated lc11els of lecul urc 
present in the S400 drift borehofos 011-22.f and OH-225. These boreholes are the 
highest lead concentrations in the underground and are located between the Exhaust 
Shaft and the Waste Shaft (see map attached). 

1-22-96 - Split samples of OH-224 were taken by AIP staff and total metal ICP 
analysis indicated lead c.oncentrations of 3 mg/I . Westinghouse TCLP Graphite 
Furnace Atomic Absorption metal analysis indicated lead concentrations of 12 mg/I. 

6-10-96 - Split samples of OH-225 were taken by ATP staff and total metal ICP 
analysis indicate.<! lead co~ccntrations of 3.4 mgn. Westinghouse TCLP Grdphite 
Furnace Atomic Absorption metal analysis indicated lead concentrations of 20 mg/l. 

AIP staff are presently involved in weekly sampling of the exhaust shaft catchment basin. 
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NMED/WIPP-SITE 

GARY E. JO/JNSON 
Govenwr 

I ii'. c; 0 5-8 8 7 - 5 8 7 1 

State of New Mexico 

ENVIRONA1ENT Df.,J'ARTMENT 
DOE Over.~ighl Bureau I Waste Isolation Pilot Plant Site O.ffic)e 

P.O. Box 3090, WJPP Site, Jal llighway 
Carlsbad, New llfexico 88221 

Telepho11e: (505) 234-8947 Fax: (505) 887-5871 

Mr. Kent Hunter 
CAOINMED Point of Contact 
Carlsbad Area Office 
P.O. Box 3090 
Carlsbad. NM 88221-3090 

Subject: Underground Lead Work Plan 

Dear Mr. Hunter. · 

11:15 No.002 P.02 

MARK f:.WIWJLER 
Secretary 

EIXJAR. T. JllORNWN, Ill 
Deputy S~e~tary 

August 2, 1996 

Enclosed you will find a copy of the Lead Sampling Work Plan AIP staff wishes to submit to 
CAO. This plan will give CAO primary sampling responsibility while allowing AlP staff to 
collect split samples to verify data. This plan is robust and comprehensive with as many as 31 · 
boreholes surrounding the contaminated area that have not been tested (see Underground 
Borehole Map). It is our opinion that <;AO needs to identify the boundary of the contamination 
by sampling the current boreholes and remcdiate as necessary. monitor fluid levels in the 
boreholes to insure the source head is bcii:ig reduced, sample source streams at various depths in 
the Exhaust Shaft, sample surrounding ground water wells, talce addition soil/salt samples to 
verify whether the lead does or does not remain in solution, and as a last resort consider drilling 
a shallow well to sample all Dewey Lake water zones near the Exhaust Shaft to determine lead 
content. 

I hope that this plan will meet your approval since it provides for CAO to take primary 
responsibility, allows for A.IP split samples for verification, and contributes ideas to make the 
current Lead Sampling Plan more comprehensive .. Should any questions arise, feel free to call 
my office. 

Sincerdy, 

~~"'~ 
Keith E. McKamey 
Health Program Manager I, DOE Oversight Bureau/WIPP 

Enclosures 
cc Noll Weber 



NtlEDl~l I PP-SI TE IF,505-887-5871 11:15 No.002 P~D3 

RECOMMENDED LEAD SAMPLING WORK PLAN 

Introduction: 

The New Mexico Environment Department DOE Oversight Bureau.has been tasked a_coording to the 
Agreement In Principle (9-95), to help assure that activities at DOE facilities are protective of the 
public health and safety and the environment. AIP staff recommends that DOE consider these ideas 
for a more comprehensive evaluation and remediation of the lead issue and recommends additional 
sampling and corrective action. AlP staff is willing to collect split samples to verify DOE data and 
to accomplish the objectives listed below. A visual inspection and preliminary sampling have 
already been conducted by AIP staff to verify that lead is pres~t. This plan is presented to 
DOE/CAO as a recommendation to define the limits of the contamination for the purpose of 
extraction and disposal of contaminated waste. 

Purpose: 
. ! . 

The puipose of this plan is to systematically define the boundaries of contamination. identify, source 
of contaminated water; and remediate the entire contaminated area at the lowest possible cost to the 
taxpayer. 

Facility and Contamination Description: 

The lead contaminated area occurs in the underground repository located 26 miles Southeast of 
Carlsbad.~ known as the Waste Isolation Pilot Plant. Contaminated area is divided into two areas 
(see attached map with conservative contaminated area estimates) composed of approximately of 
14,139 sq. ft. and 740 sq. ft. respectively. It is likely that the contamination covers a larger area from 
the Exhaust Shaft to the Waste Sump estimated at roughly 21,000 sq. ft This estimated 
contaminated area is only the horizontal sampled area in the mine at approximately 2150' beneath the 
surfa~e. Contamin~tion has also been recorded at the 10 l' level beneath the surf ace. 

The only known 'potential sourcc:or lead are the galvanized fencing lining the walls of the Exhaust 
Shaft and the lead wool packing between the cement liner and the formation. 

Department of Energy Objectives: 

· 1) Determine all possible sources of lead c ,,-/: ....... , ,.4~ 
2) Establish the nature and extent of contamination 
3) Conduct comprehensive ground water monitoring evaluations 
4) Participate in compliance evaluation inspections 
5) Evaluate corrective action procedures 

Methods for Choosing Sample Locations, Media, and recommended progression: 
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1) 

2) 

3) 

4) 

5) 

6) 

Determine contaminated boundary by sampling brine between the contaminated boreholes 
and the uncontaminated boreholes: 
A) sample boreholes in the S400 drift between OH225 and Waste Shaft Sump to 

determine c.ontinuous contamination or separate contaminated areas (ie. OH222, 
MB1392, Slx-GE-00282, DH306, DH 306A, Slx.-GE-00281. Slx-GE-00280) 

B) sample boreholes in drifts either side of the S400 drift (ie. MB1393, MBl394, 
D0202, OH61, OH63-69, DH304, EEP 20 B, EEP 20 D, EEP 20 F, EEP22 B, 
EEP22 D, EEP22 F, 5 lx-GE-00231. DH208} 

Monitor fluid levels in boreholes surrounding S400 drift to determine if the volume of brine 
is-r.eduGing. c/:/n 1 n / 5 /, 3 , . 
Re-sample potential source stream at 10 l' and sample other visible source steams at various 
depths in the Exhaust Shaft 
Sample ground water in surface boreholes to determine source and extent (ie. ERDA 9 all 
open zones. H-16 all open zones, H-1 all open zones, WIPP 21 all open zones 
Once contamination boundary is defined by brine samples and water source is eliminated 
consideration should be given to soil/salt sampling along the boundary to determine level of 
hazardous waste and the necessary corrective action 
If source of lead is determined to come from the Dewey Lake in the Exhaust Shaft but no 
contamination is found in the surrounding Dewey Lake monitoring wells (ie. H-16) 
consideration should be given to drilling a shallow wen near the-Exhaust Shaft to sample 
various Dewey Lake water zones. · 

Principlesffypes of Sampling: 

Grab sampling is suggested since it is a discrete aliquot which is representative of a specific location 
at a given point in time. 

Methods and parameters used for analysis: 

The brine water containing the lead contamination are. highly ionized with large TDS values. The 
method of evaluating these complicated brines were addressed in the BSEP program. "It is 
recommended that the analysis include the BSEP parameters (ie. acceptable recoveries on matrix 
spike and duplicate samples for all analytes, use +- 5% charge balance, request Standard Addition be 
performed). NMED recommends that the highest value be obtained and used regardless of analysis 
type (Total vs. TCLP). Total metal analysis is rec.Qmmended by NMED if sample is taken from a 
borehole .. 

Duration and Frequency of SJ.tmpling: 

Once the contaminant boundaries are defined. sampling should occur randomly to conserve sampling 
funds. The only exception to this rule might be during high climatic changes which affect the 
contaminated area. 
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Planned Excavation 
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Figure 8-11 
Plan View of the Underground Showing Midheight 
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SUMMARY OF LEAD CONCENTRATION 
WASTE HANDLING SHAFT SUMP WATER 

SAMPLE NUMBER DATE METiiOD 

WlPP-243 01116/90 TCLP 
VVIPP-478 03/17192 TCLP 
HEVVHS199308162.4 08/16193 TOTAL 

WST-95-o83 05116195 TCLP 
WST·95-084 05/16195 TCLP 
V'IS"f-95·103 06/18195 TCLP 
WST-95-104 06/16195 TCLP 
WST-95-116 Q6l28J95 TCLP 
WST-95-117 OOl28l95 TCLP 
WST-.95-149 07/20/95 TCLP 
WST-95-150 07/20/95 TCLP 
WST-9>151 07120195 TCLP 
WST-9>152 07120/95 TCLP 
WST-95-156 07/21.195 TCLP 
WST-95-157 07121.195 TCLP 
WST-95-161 07(l6J95 TCLP 
WST-95-162 07'28195 TCLP 
WST-95-183 07126195 TClP 
WST-95-164 07J26195 TCtP 
WST-95-165 07126195 TCLP 
WST-95-186 07126195 TCLP 
WST-95-167 07126195 TCLP 
WST-95-168 07126195 TCLP 
VllST-95-169 07126195 TCLP 
WST-95-170 07126195 TCLP 
WST-95-171 07126195 TCLP 
WST-95-172 07126195 TCLP 
WST-.95-173 07126195 TCLP 
WST-95-174 07128195 TCLP .. 
WST-95-175 07128195 TCLP 
WST-SS-176 07126195 ·TCLP 
WST-95-177 07128195 TCLP 
WST~95-178 07126195 TCLP 
WST-95-179 07126195 TCLP 
WST-95-180 rR/26195 TClP 
WST-95-181 rR/26195 TClP 
WST-95-182 07J26195 TCLP 
WST-95-183 07J26195 TCLP 

Pb 
mwL 

l<0.05 
l<0.05 

1.1 

3.9 
4.7 
8.1 
6.1 
6.7 
7.3 
12 
10 
11 
11 
11 

- 11 
12. 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
10 
11 
11 

, 10 
11 

SAMPLE LOCATION 

Waste Handing Shaft Sump Brine - out of sump 
Waste Handmg Shaft Sump Brine - out of sump 
Waste Handfmg Shaft Sumo Brine - out of sump 

Sample from por1able transfer container 
Sample from por1able transfer container 
Waste Handling Shaft Sump Brine - out of sump 
waste Handling Shaft Sump Brine - out of swnp 
Brine sample from por1able transfer container 
Duplicate of above 
Random sample of 55 gallon drums containing sump water 
Random sample of 55 gallon drums containing sump water 
Random sample of 55 gallon drums containing sump water 
Random sample of 55 gallon drums containing sump water 
Sample from portable transfer container 
Sample from portable transfer container -
Sample from 55 gallon drum containing sump water 
Sample from 55 gaDon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing SCJmp water 
Sample f mm 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 galon drum containing sump water 
Sample from 55 galon drum containing sump water 
Sample from 55 galon drum containing sump waler 
Sample from 55 galon drum containing sump water 
Sample from 55 gallon drum conlU!ing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum contU!lng sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 gallon drum containing sump water 
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SUMMARY OF LEAD CONCENTRATION 
WASTE HANDLING SHAFT SUMP WATER fc:onfd\ 

SAMPLE NUMBER DAlE METHOD 

WST-95-184 0712B/95 TCLP 
WST-95-185 07128195 TCLP 
WST-95-186 07126195 laP 
WST-95-187 07126195 TCLP 
WST-95-188 07Q.6/95 TCLP 
WST-95-189 07Q.6/9S TCLP 
WST-95-190 07Q.8195 TCLP 
WST-95-191 07126195 TCLP 
VVST-95-237 08130l95 Total 
WST-95-238 08J30l95 Tomi 
WST-95-239 08l30/95 Total 
WST-95-240 08/30/95 Total 
WST-95-267 09/15195 TCLP 
'VVST-9&-010 01122196 TCLP 
WST-96-060 02/07196 TCLP 
WST-96-067 02J20l96 TCLP 
WST-00-068 02/20/96 TCLP 
WST-96-070 02/20/96 TCLP 
WST-96-071 02/20/96 TCLP 
WST-96-010 02/22/96 TCLP 
WST-96-135 04l23l96 TCLP 
WST-96-142 OSI02J96 TCLP 
WST-96-143 05102196 TCLP 
WST-96-160 05/21196 TCLP 

Avenge concentration of 1995-1998 

SUMMARY OF LEAD CONCENTRATION 
S400/E300 BOREHOLE WATER 

SAMPLE NUMBER DATE METIIOD 

wsr..gs-11s 06/28195 TCLP 
VVST-95-119 00/28195 TCLP · 
VVST-95-241 08/30/95 Total 
WST-95-242 08/30/95 Total 
WST-95-243 08/30/95 Total 
WST-95-287 12111195 TCLP 

' 

Pb 
ma/I.. 

10 
10 
10 

9.6 
10 
10 
10 
10 

10.4 
12.0 
1.3 
9.4 

0.93 
12.0 
5.0 
6.0 
0.7 

11.0 
8.0 

12.0 
1.4 
1.8 
2.3 

0.02 

9.4 +/-

Pb 
mg/L 

11.0 
7.1 

30.0 
27.0 
31.0 
23.0 

SAMPLE LOCATION 

Sanple from 55 gallon drum conlaining sump water 
Sample from 55 gallon drum conmlning sump water 
Sample from 55 gaJJon drum containing sump water 
Sample from 55 gallon drum containing sump water 
Sample from 55 galon drum containing sump water 
Sample from 55 galon drum containing sump water 
Sample from 55 galon drum containing sump water 
SampJe from 55 galon drum containing sump water 
Waste Handing Shaft Sump Brine - fmm sump {preseried with HN03) 
Waste Handling Shaft Sump Brine-from Slm!p (preserved with HN03) 
Waste Handling Shaft Sump Brine - from sump (unpreserved) NUS labs 
Waste Handling Shaft Sump Brine- from sump (unpreserved) DATA CHEM 
Waste Handling Shaft. Sump Brine-Composite of 3 containers 95-267-269 
Waste Hand6ng Shaft Sump Brirle - out of sump 
Sample from 55 galron drums containmg sump water 
Sample from 55 gallon drums containing sump water 
Sample from 55 gallon drums containing sump water 
Sample from 55 gallon drums containing s001p water 
Sample from 55 gallon drums containing sooip water 
Waste Handling Shaft Sump Brine - out of sump 
Waste Handling Shaft Sump Brine - out Of sump 
Sample from 55 gallon drums containing surr., water 
Sample from 55 gallon drums containing swnp water 
Waste Handling Shaft Sump Brine - out of sump 

3A 

SAMPLE LOCATION 

S400/E300 Borehole Brine Hole nearest exhaust shaft 
S400IE300 Borehole Brine Hole closest m Vv'HS 
S400/E 130 Borehole Brine Hole nearest 'AIHS - NUS Labs 
S400/E 130 Borehole Brine Hole nearest ""1iS - DA TA CHEM 
S400/E130 Borehole Brine Hole nearest ""1iS -DATA CHEM 
S400JE300 Borehole Brine Hole closest to WHS 
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WST-95-288 12/11195 TCLP 22 I 

WST-95-289 12/11195 TCLP 21 
WST-96-012 02/22196 TCLP 11 
WST-96-014 02/22196 TCLP 12 
WST-96-016 02/22196 TCLP 12 
WST-96-018 02/22/96 TCLP ·· 20 
WST-96--022 02/22196 TCLP 13 
VllST-96-069 02/20/96 TCLP 14.0 
WST-96-133 04J22/96 TCLP 19 
WST4-161 05/21196 TCLP 0.69 

Average concentration of 19951996 18.2 mglL +/. 

S400/E300 Borehole Brine Hole closest to 'M-IS 
S400/E300 Borehole Brine Hole closest to \NHS 
OH22.4 
OH224 
OH224 
OH225 
OH226 
Sample from 55 galon drums containing borehole water 
OH225 
OH225 
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SUMMARY OF LEAD CONCENTRATION 
WASTE SHAFT SUMP SOLIDS 

SAMPLE NUMBER DATE METHOD 

\NST-66-059 02/07196 TCLP 
WST-96-073 02/21196 TClP 
WST-96-078 02/21196 TCLP 
WST-96-078 02/22196 TCLP 
WST-96-059 02/07196 TCLP 
WST-96-073 02/21196 TCLP 
WST-96-076 02/21196 TCLP 
WST-96-078 02l22J96 TCLP 
Average concentration of 1996 

SUMMARY OF LEAD CONCENTRATION 
EXHAUST SHAFT SUMP SOLIDS 

SAMPLE NUMBER DATE MEllfOD ' 

\t\IST-96-007 01/19196 TCLP 
\t\IST-96-008 01119196 TCLP 
WST-96-091 03/01196 TCLP 
\NST-00--092 03/01196 TClP 
\NST-00-093 03/01/96 TCLP 
WST-96-094 03/01/96 TCLP 
WST-00-097 03/01196 TCLP 
Average concentration of 1996 

Pb 
mglL 

0.1 
0.1 
0.1 
0.1 
0.1 

0.12 
0.1 
0.1 
0.1 mg/L+/-

Pb 
mgll 

1.9 
0.72 
0.33 

0.1 
0.1 
0.2 
0.1 
0.5 fD9lL +/-

SAMPLE LOCATION 

Waste Handling Shaft Sump Salt - Composite of pile in S550 Alcove 
Waste Handling Shaft Sump Salt - N Salt Pile (N Side) 
Waste Handfing Sh8ft Sump Salt - N Saft Pile ($ Side) 
Waste Handfing Shaft Sump Salt-Sump $Judge 
Waste Handling Shaft Sump Salt-Sump Sludge 
Waste HandJing Shaft Sump Salt Muck 
Waste HandUng Shaft Sump Salt Muck 
Waste Handling Shaft Sumo Muckllnsitu 

0.0 

SAMPLE LOCATION ' 

Exhaust Shaft Muck In Situ 
Exhaust Shaft Muck In Situ 
Exhaust Shaft. Muck - removed 
Exhaust Shaft Muck - removed 
Exhaust Shaft Muck - removed 
Exhaust Shaft Muck - removed 
Exhaust Shaft Muck - removed 
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NMED/W I PP-SITE J/'. 505-887-5871 JUL 1 1 
• '"'.l6 15: 00 No . 003 P . 03: · 

An~lysis Results UI/£ ~-/<fl'- 9C 

Sample Number: WST-96-160 
Date Sampled: 5-21-96 
Location: Waste Shaft Sump 6' pipe "Pit" area 

0 Concentrations: Pb..Q.02 mg/I, Zn-160 mg/I 
Methods used: Graphite Furnace Atomic Absorption (GFAA) .. TCLP Metals, 
Inductively Coupled Plasma Routine (ICP)-Zinc 

Sample Number: WST-96-161 
Date Sampled: 5-21-96 
Location: Borehole: OH225 
Concentrations: Pb-0.69 mg/I, Zn-1200 mg/I 
Methods used: Graphite Furnace Atomic Absorption (GFAA)-TCLP Metals, 
Inductively Coupled Plasma Routine (ICP)-Zin.c 

'. · ·ouantitative Water·collection : ...... .. .. 

Catch Basin (weekly catch amount): 152 gallons. 
Borehole OH225: None 
Waste Handling Shaft Sump: None 

' 

". 

-;,::~; .... :. ": .. :-:...·:,. .. "/:::..n .· ~ . : .·water. L.e~~i~". <;·'.:;~-:·-.: .~· /·;::::-.··::_: :-:·:. :: :.:;· .. · .... ,· .. . 
. ' .. ·" .... . . 

Boreholes OH226: 43 1 /2" 
OH222: 49" 

Waste Handling Shaft Sump "Pit": None 

· ... ·~: {::.>:.:' .. :>;;:sj/-:::~>.<<>". . ·f: _.:: .: ·. Other.fndi~~.~9.f¥ :'.\./i · .·.- .::·:~.<:':.~)::;:.:~-~\~:;.\ ·: ·~.'.;;.:,;.'" . ·: .:·~~:.:;·.:: .. ..... ,.: .... , . . :·· :;. :' .:":· 1·~: 

EC&S sampled two locations In the $90 E140 drift at the request of DOE. During a 
weekly SAA inspection, water seepage was sighted in this area. Samples were 
taken to determine if analysis of the brine/salt in this area would reveal high 
concentrations of lead. The decision to sample this location was based on the 
premise that the seepage was within a close proximity of the 8400 E300 and 8400 
E200 boreholes that previously exhib~ted high lead concentrations. 

-1-



.. 
-·.~ENT BY: CAO 

Description of samples taken: Exhaust Shaft Brine 
Location: Pumped from catch basin on 5~·96. 
Sample Date: 6M28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

Description of samples taken: Exhaust Shaft Brina 
Location: Pumped from catch basin on 5· 13-96. 
Sample Date: 6-28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

Description of samples taken: Exhaust Shaft Brine 
Location: Pumped from catch basin on 5-20-96. 
Sample Date: 6~28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

Description of samples taken: Exhaust Shaft Brine 
Location: Pumped from catch basin on 5-29-96. 
Sample Date: 6-28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

Description of samples taken: Exhaust Shaft Brine 
Location: Pumped from catch basin on 6-3-96. 
Sample Date: e .. 28-96 
Number cf Samples: 1 ccmposlta 
Constituents analyzed: TCLP Metals and Zinc 

Description of samples taken: Exhaust Shaft Brine 
Location: Pumped from catch basin on 6-18-96. 
Sample Date: 6-28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

':AO·-+ 5058271544:#10 

.. ::=:;:;~ui~::.:~:;;:>· :· ::.:~.~~,,:~7~~c:?«<:~;~~V>· 
.. . .... , .. 



·.SENT BY: CAO 7-12-96 7:4eAM \0-+ 

· .. ·· .:· .. 
... :;::, ...... :·::::=:.::· 'j• 

Description of samples taken: Exhaust Shaft Salt Debris 
Location: Debris from catch basin after clean out on G-21-96. 
Semple Date: 6-28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

Description of samples taken: Exhaust Shaft Brine 
Location: Pumped from catch basin on 6-24-96. 
Sample Date: 6-28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

Description of samples taken: Exhaust Shaft Brine 
Location: Pumped from catch basin on 6·28-96. 
Sample Date: 6-28-96 
Number of Samples: 1 composite 
Constituents analyzed: TCLP Metals and Zinc 

... 'f '"':··· ::· ...... ... .. :. .. 

Sample Number. WST-96-1n 
Date Sampled: 6-10-96 
Location: Exhaust Shaft Catch Basin lnsitu 
Concentrations: Pb - 5.0 mg/I, Zn - 310 mg/I 

5058271544:# 9·· 

Methods used: Graphite Fumace Atomic Absorption (GFAA)-TCLP Metals, 
Inductively Coupled Plasma Routine (ICP)-Zinc 

Sample Number: WST-96-178 
Date Sampled: e .. 10·96 
Location: Exhaust Shaft Catch Basin lnsltu 
Concentrations: Pb - 6.6 mg/I, Zn - 340 mg/1 
Methods used: Graphite Furnace Atomic Absorption (GFAA)·TCLP Metals, 
Inductively Coupled Plasma Routine (ICP)-Zine 



·:~ENT BY: CAO 

Sample Number. WST-96-185 
Date Sampled: 6-10-96 
Location: Waste Shaft Sump lnsitu 
Concentrations: Pb - <0.3 mg/I, Zn - 240 mg/t 

CAO~ 5058271544:# B 

Methods used: Graphite Furnace Atomic Absorption (GFAA)-TCLP Metals, 
Inductively Coupled Plasma Routine (ICP)-Zino 

Sample Number: WST -96-186 
Date Sampled: 6-10-96 
Location: Waste Shaft Sump lnsitu 
Concentrations: Pb - 0.5 mg/I, Zn - 270 mg/I 
Methods used: Graphite Fumace Atomic Absorption (GFAA)-TCLP Metals, 
Inductively Coupled Plasma Routine (ICP}-Zinc 

Sample Number. WST-96-193 
Date Sampled: 6-10-96 
Location:S400 Borehole OH 225 
Concentrations: Pb - 9 mg/l, Zn - 1100 mg/I 
Methods used: Graphite Furnace Atomic Absorption (GFAA)-TCLP Metals, 
Inductively Coupled Plasma Routine (ICP)-Zinc 

Sample Number: WST-96-194 
Date Sampled; 6-10-96 
Locatlon:S400 Borehole OH 225 
Concentrations: Pb ... 1 O mg/I, Zn - 1100 mg/l 
Methods used: Graphite Furnace Atomic Absorption (~FAA)-TCLP Metals, 
Inductively Coupled Plasma Routine (ICP) .. Zinc 

.... ..:,:·;:·'. ·:. · .. .. · au·antitiltl~e Water'.c611•~on:·.:~ .. : ·-_ '!'\~.-~'.~~~12~:.:{'.:~,'.:;::_:;;'~jf~~J .. :: 
Catch Basin (weekly catch amount): 1,485 gallons brine 
Borehole OH225: None 
Wate HandUng Shaft Sump: None 



·sENT BY:CAO 7-12-96 7:4sAM 

Boreholes OH226: 3•a" 
OH222: 4'0" 

Waste Handling Shaft Sump 11Plt": 26" From Pipe Collar 

None 

GAO-+ 5058271544; #11 "'. 

. ' 


