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PREFACE 

1 

This is the seventh Annual Site Environmental Report for the U.S. Department of Energy, Waste Isolation 
Pilot Piant (WIPP). The most significant addition to the 1990 report is the inclusion of the Annual Water 
Quality Data Report which addresses groundwater surveillance at the WIPP. The Water Quality Report 
was previously issued as a separate document. The combination of these two reports allow readers to have 
ail environmental monitoring information consolidated together for an easy reference. 

As you read this document you will notice the groundwater data in Chapter 7 is either presented in metric 
or English units. The equivalent units have not been shown. To assist the reader in reviewing Chapter 7, a 
conversion table from metric units to English units can be found as the last page in this report. 

Additionally, it is anticipated that this will be the last Annual Site Environmental Report for the WIPP 
issued with the facility in a preoperational state. When the WIPP is operational, certain sections of this 
report will change to address the operational status. The significant changes will be in Chapter 5, 
Environmental Radiological Program Information. 

The Secretary of Energy has made strong commitments for sound environmental management. The 
Management and Operating Contractor for the WIPP, Westinghouse Electric Corporation, completely 
supports the Secretary's commitments with a Total Quality attitude in the true spirit of environmental 
awareness. 

To recognize the Department of Energy's concern for environmental awareness, this document has been 
printed on recycled paper. It is our intention that this be the beginning of a significant step for the WIPP 
in to use recycled products whenever possible, and when this is not possible, to use the least environmental 

// 1 
degradable product available. 

COVER ILLUSTRATION 

This illustration depicts the coexistence of historic land used in southeastern New Mexico with modern day 
technology for the approaching 21st century. The U. S. Department of Energy is committed to preserving 
multiple land use for this area with sound environmental practices. (The illustration is by Bill Briggs, who 

- .  is an electrical engineer at the WIPP.) 



TABLE OF CONTENTS 

C G  

CHAPTER 1 

EXECUTIVE SUMMARY 

1.1 COMPLIANCE SUMMARY 

1.2 ENVIRONMENTAL PROGRAM INFORMATION 

1.2.1 Operational Environmental Monitoring Program 

1.2.2 Significant Environmental Activities 

1.3 ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 

1.3.1 Airborne particulate and Effluent Monitoring 

13.2 Soil Sampling 

1.3.3 Groundwater 

1.3.4 Surface Water and Sediment Sampling 

1.3.5 Beef, Game Animals, and Aquatic Fish Samples 

1.4 NONRADIOLOGICAL MONITORING INFORMATION 

1.4.1 Meteorology 

1.4.2 Environmental Photography 

1.4.3 Air Quality Monitoring 

1.4.4 Surface Water and Sediment Quality Monitoring 

1.4.5 Groundwater 

1.4.6 Wildlife Population Monitoring 

1.4.7 Surface and Subsurface Soil 

1.4.8 Vegetation Monitoring 

1.5 QUALITY ASSURANCE 



. 

TABLE OF CONTENTS 

CHAPTER 2 

INTRODUCTION 

2.1 DESCRIPTION OF THE WIPP PROJECT 

2.2 DESCRIPTION OF THE ENVIRONMENT 

CHAPTER 3 

COMPLIANCE SUMMARY 

3.1 COMPLIANCE ASSESSMENT FOR CALENDAR YEAR 1990 

3.2 CURRENT ISSUES AND ACTIONS 

3.3 PERMITS 

3.4 COMPLIANCE SUMMARY UPDATE FOR 
JANUARY-MARCH 1991 

3.4.1 COMMPLIANCE STATUS FOR JANUARY- 
MARCH 1991 

3.4.2 CURRENT ISSUES ACTIONS 

3.4.3 PERMITS 

CHAPTER 4 

ENVIRONMENTAL PROGRAM INFORMATION 

4.1 OPERATIONAL ENVIRONMENTAL MONITORING PROGRAM 

4.2 CLEAN AIR ACT 

4.3 CLEAN WATER ACT 

4.4 RESOURCE CONSERVATION AND RECOVERY ACT 

4.5 SUPERFUND AMMENDMENTS AND REAUTHORIZATION ACT 

4.6 FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

4.7 ACCIDENTAL RELEASES 

4.8 SIGNIFICANT ENVIRONMENTAL ACTIVITIES 



TABLE OF CONTENTS 

CHAPTER TITLE 

4.8.1 Waste Minimization and Pollution Prevention Awareness Plan 

4.8.2 Environmental Training 

4.83 Cooperative Raptor Research and Management Program 

4.8.4 Reclamation of disturbed Lands 

CHAPTER 5 

ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 

5.1 RADIOACTIVE EFFLUENT MONITORING 

5.2 ENVIRONMENTAL RADIOACTIVITY MONITORING 

5.2.1 The Atmospheric Radiation Baseline 

5.2.2 Ambient Radiation Baseline 

5.2.3 Radiological Soil Monitoring 

5.2.4 Hydrologic Radioactivity 

5.2.5 Biotic Radioactivity 

5.3 ASSESSMENT OF POTENTIAL DOSE TO THE PUBLIC 

CHAPTER 6 

ENVIRONMENTAL NON-RADIOLOGICAL PROGRAM INFORMATION 

6.1 METEOROLOGY 

6.1.1 Climatic Data Summary 

6.1.2 Wind Direction and Wind Speed 

6.2 ENVIRONMENTAL PHOTOGRAPHY 

6.3 AIR QUALITY MOMTORING 

6.4 SURFACE WATER AND SEDIMENT QUALITY MONITORING 

6 5  WILDLIFE POPULATION MONITORING 

6.5.1 Breeding Bird Densities 



TABLE OF CONTENTS 

c 1 R 

6.5.2 Small Nocturnal Mammal Population Densities 

6.6 SURFACE AND SUBSURFACE SOIL MONITORING 

6.7 SOIL MICROBIOTA 

6.7.1 Methods 

6.8 VEGETATION MONITORING 

CHAPTER 7 

GROUNDWATER PROTECTION 

7.1 GROUNDWATER QUALITY 

7.1.1 Suspect Data 

7.1.2 Analysis for Organic Compounds 

7.2 GROUNDWATER LEVEL SURVEILLANCE 

QUALITY ASSURANCE 

8.1 BASELINE DATA 

8.2 SAMPLE COLLECTION METHODOLOGIES 

8 3  REVISION OF PROCEDURES 

8.4 INTERLABORATORY COMPARISONS 

8.5 LABORATORY QUALITY CONTROL 

8.6 RECORD KEEPING 

REFERENCES 

C H A m R  10 

DISTRIBUTION LIST 



, , TABLE OF CONTENTS 

c c  

APPENDIX I GROSS ALPHA CONCENI'RATIONS 

APPENDIX 11 

APPENDIX 111 

APPENDIX N 

APPENDIX V 

APPENDIX VI 

APPENDIX VII 

APPENDIX VIII 

APPENDIX X 

APPENDIX XI 

GROSS BETA CONCENTRATIONS 

DAILY MAXIMUM, MINTMUM, AND AVERAGE TEMPERATURE 

SUMMARIES OF EACH WELL SAMPLES IN 1990 

LAST DAY SERIAL SAMPLING RESULTS FROM PREVIOUS ROUNDS 

TABULATED RESULTS OF CONTRACT LABORATORY ANALYSIS 

TABULATED RESULTS OF SERIAL SAMPLING ANALYSIS 

LAST DAY SERIAL SAMPLING GRAPHS FOR PREVIOUS SAMPLING 
ROUNDS 

MAJOR CATION AND ANION GRAPHS 

GROUNDWATER LEVEL DATA FOR 1990 

HlSTORICAL GROUNDWATER LEVEL DATA 



LIST OF FIGURES 

FIGURE TITLE 

Location of the WIPP Site 

1985 Population Within 50 Miles of the WIPP Facility 

Primary Pathways to Man for Radioactive Releases from the WIPP Facility 

Continuous Air Sampling Stations 

Alpha Concentration 

Beta Concentration 

Radiological Soil Sampling Sites 

Radiological Surface Water Sampling Sites 

Groundwater Sampling Locations 

Biotic Sampling Sites 

1990 Precipitation 

Nonradiological Surface Water Sampling Sites 

Nonradiological Soil Sampling Sites 

Stratigraphic Column 

Groundwater Sampling Locations Sampled in 1990 



LIST OF TABLES 

TABLE TITLE 

Compliance Status of Federal and New Mexico Statutes 
Applicable to the WIPP Project 

DOE Orders and Agreements Affecting the WIPP Environmental 
Program 

Summary of Agreements Between DOE and the State of New Mexico 
that Affect the Environmental Program 

1990 Active Environmental Permits 

1991 Active Environmental Permits 

OEMP Sampling Schedule 

OEMP Analytical Array 

Aclivity Concentrations in Quarterly Averages of the Low Volume 
Aerosol Filters 

Summary of the 1990 Breeding Bird Density Measurements 

Maximum Estimation and Variance for Population Density of 
Ords Kangaroo Rats 

Actual Captures of Nocturnal Mammals in 1990 

WIPP 1990 Spring Vegetation Report 

WIPP 1990 Fall Vegetation Report 

Monthly Groundwater Level Measurements 

Quarterly Groundwater Level Measurements 

Water Quality Sampling Program Monitoring Locations 

Groundwater Monitoring Chemical Parameters 

Variation Table for Water Levels Culebra Dolemite 

Variation Table for Water Levels Magenta Dolemite 

PAGE 



AMS 

AMSL 

ANOVA 

ASER 

BLM 

Bq 

CAA 

CERCLA 

CFM 

CH-TRU 

c r - 1  

CY 

DOE 

DOE-EML 

DOT 

EC 

EEG 

EID 

EMP 

EPA 

FEIS 

FDA 

FSAR 

ACRONYMS AND ABBREVIATIONS 

Atmospheric Monitoring Station 

Above Mean Sea Level 

Analysis of Variance 

Annual Site Environmental Report 

U. S. Bureau of Land Management 

Bequerel 

Clean Air Act 

Comprehensive Environmental Response, Compensation 
and Liabiity Act (also known as Superfund) 

Cubic Feet per Minute 

Contact Handled Transuranic Waste 

Control 1 

Control 2 

Clean Water Act 

Calendar Year 

U.S. Department of Energy 

U.S. Department of Energy Environmental Measurements Laboratory 

U. S. Department of Transportation 

Electrical Conductivity 

Environmental Evaluation Group 

New Mexico Environmental Improvement Division 

Ecological Monitoring Program 

U. S. Environmental Protection Agency 

Fmal Environmental Impact Statement 

Fluorescardiacetate Hydrolysis Assay 

Fmal Safety Analysis Report 

Feet 

Federal Water Pollution Control Act 



HPIC 

MOU 

MPS 

NEPA 

NES 

NMGF 

NMSA c, NOAA 

NPDES 

NRC 

OEMP 

PCB 

PSD 

QA 

QC 

RBP 

RCRA 

LJ RH-TRU 

I -  

ACRONYMS AND ABBREVIATIONS 

Government-Owened, Contractor Operated 

High Efficiency Particulate Air (filter) 

High Pressure Ionization Chamber 

International Technologies Analytical Services Laboratory 

Memorandum of Understanding 

Meters Per Second 

Not Applicable 

National Council on Radiation Protection and Measurement 

National Environmental Policy Act 

Nonradiological Environmental Surveillance 

National Emmissions Standards for Hazardous Air Pollutants 

New Mexico Department of Game of Fah 

New Mexico Statutes Ad 

National Oceanic and Atmospheric Administration 

National Pollution discharge Elimination System 

Nuclear Regulatory Commission 

Not Tested 

Northwest 2 

Operational Environmental Monitoring Program 

Optical Density 

Polychlorinated Biphenyls 

Prevention of Significant Deterioration 

Quality Assurance 

Quality Control 

Radiological Baseline Program 

Resource Conselvation and Recovery Act 

Radiological Environmental Surveillance 

Remote Handled Trarrsuranic Waste 



SARA 

SE-2 

SEIS 

SNL 

SNK 

TDS 

TLD 

TOC 

TRU 

TSP 

UST 

vocs 
WAESD 

WIPP 

WPO 

WQA 

WQSP 

ACRONYMS AND ABBREVIATIONS 

Superfund Amendments and Reauthorization A d  

Southeast 2 

Supplement Environmental Impact Statement 

Sandia National Laboratorits 

Student-Newman-Keuls 

Total Dissolved Solids 

Thermoluminescent Dosimeters 

Top of Casii 

Transwanic Waste 

Total Suspended Particles 

Underground Storage Tank 

Volatile Organic Compounds 

Westinghouse Advanced Energy Systems Division 

Waste Isolation Pilot Plant 

WIPP Project Office 

Water Quality Aot 

Water Quality Sampling Program 



CHAPTER 1 

EXECUTIVE SUMMARY 

The U. S. Department of Energy (DOE) Waste Isolation Pilot Plant (WIPP) Operational Environmental 
Monitoring Plan (OEMP) monitors a comprehensive set of parameters in order to detect any potential 
environmental impacts and establish baselines.for future quantitative environmental impact evaluations. 
Surface water and groundwater, soil, and biotics are measured for background radiation. Nonradiological 
environmental monitoring activities include meteorological, air quality, soil properties, and the status of the 
local biological community. Ecological studies focus on the immediate area surrounding the site with emphasis 
on the salt storage pile, whereas baseline radiological surveillance covers a broader geographic area including 
nearby ranches, villages, and cities. 

Since the WIPP is still in a preoperational state, no waste has been received; therefore, certain elements 
required by Order DOE 5400.1 are not presented in this report. For example, no discussion of radionuclide 
emissions with subsequent doses to the public is included. With the WIPP in a preoperational state, discussions 
of radioactivity for specific radionuclides released as effluents are not included. 

Additionally it is important to state to the reader of this document that a summarization of the radiological and 
nonradiological data baselines for the preoperational phase of the WIPP are being compiled and will be 
presented in a summarized form once completed. It is anticipated these data summarizes will be completed in 
1991. 

1.1 COMPLIANCE SUMMARY 

C .  In 1990, the WIPP complied with applicable federal and state environmental regulations. The WIPP 
project maintains active permits from the Bureau of Land Management (BLM) and an Environmental 
Improvement Division (EID) permit for open burning. 

Additionally, the DOE has notified the EID of hazardous waste activities associated with the 
management of site-generated hazardous waste. The WIPP has a hazardous waste management 
program in place which is in compliance with Resource Conservation and Recovery Act (RCRA) 
requirements. The WIPP submitted RCRA Part A in January and Part B in February, 1991. Also 
during the year, WIPP submitted the required Emergency and Hazardous Chemical Inventory Report. 
This report was submitted to satisfy the requirements of Section 312 of Title I11 for the Superfund 
Amendments and Reauthorization Act (SARA). 

On November 14, 1990, the U. S. Environmental Protection Agency (EPA), through publication in the 
Federal Register granted a Conditional No-Migration Determination for the DOE WIPP (EPA, 1990). 
This determination granted DOE'S request for a variance from land disposal restrictions under the 
RCRA during a ten year period covering the five year WIPP Test Phase. This variance had been 
requested by the DOE through submittal of the No-Migration Variance Petition and its subsequent 
revision in March 1990 (DOE, 1990a). 

To satisfy National Environmental Policy Act (NEPA) requirements, the DOE developed a Final 
Supplement Environmental Impact Statement (SEIS) which was issued in January 1990 (DOE, 1990b). 
This document covered both new information obtained since the original Final Environmental Impact 
Statement (FEIS) was issued in October 1980, and newly proposed activities, such as the Test Phase 
activities. On June 22,1990, the Record of Decision for the SEIS was published in the Federal Register 
(DOE, 1990~). 



A technical data package was prepared in 1990 to demonstrate compliance with 40 CFR 61, C' I: 

National Emissions Standard for Hazardous Air Pollutants (NESHAPs). The . -Its package 
doses to the public to be well below the 0.1 mrem limit at which a formal applicarion must be sudm: 
The data package further documented the design of the airborne effluent monitoring system used s 
WIPP. 

The WIPP Waste Minimization and Pollution Prevention Awareness Plan has been drafted and is 
currently being revised to incorporate comments. The final plan will be submitted to DOE WIPP 
Project Office (WPO) in June of 1991. 

In September 1990, during a pressure test of petroleum product storage tanks, a leak was indicated 
associated piping above the unleaded fuel tank. The EID and the EPA Region IV ofices were prc 
notified of a potential leak and the unleaded fuel tank drained. A remedial investigation was perfo 

ENVIRONMENTAL PROGRAM INFORMATION 

The effort to establish environmental baseline conditions at the WIPP site before arrival of waste h 
been ongoing since 1975. These studies are continuing to characterize the local environment both 
radiologically and nonradiologically until the WIPP is operational. Once the WIPP is operational, 
programs will transition into the operational phase and pertinent data collection will continue thro 
the life of the project. 

The WIPP OEMP lists schedules and guidelines for monitoring a comprehensive set of 
parameters in order to detect and quantify any present or potential environmental i 
Nonradiological portions of the program focus on the immediate area surrounding 
whereas radiological surveillance generally covers a broader geographic area inch 
ranches, villages and cities. Environmental monitoring will continue at the site during prole: 
operations and through decommissioning activities. The sampling activities will continue to 
performed at the established monitoring locations which are unchanged from earlier Annua 
Environmental Reports (ASERs). 

This section addresses significant environmental activities which occurred during 1990. 

In calendar year (CY) 1990,80 raptor nests and 31 Chihuahuan raven nests were monitored 
Reproductive success was poor, especially for Chihuahuan ravens. The trend remains cons: 
with proceeding years of low nest success rates. The poor success continues to correlate wi 
numbers of prey species which are beginning to recover from three previous years of below 
normal precipitation in the area. 

Beclamation of Disturbed L a n h  

No reclamation activities, other than monitoring, are reportable for CY 1990. Reclamation 
techniques and experimental parameters from the 1988 and 1989 reclamation activities are 
currently being addressed in a thesis entitled "Examination of Native Plants and Tillage for 
Reclamation of Caliche, Dune Soil, and Salt-lmpacted Soil in the Los Medanos of New Me 
The study is being conducted by a graduate student of New Mexico State Universi I 

by the DOE. 
\ ' 
C- ' 



. Monitoring of reclamation plots consisted of photographing all caliche roads, drill pads, borrow 
pits, batch plants, and the Brinderson landfill. Total land area photographed was approximately 

U 19.6ha. (49 acres). Photographs were taken during September and October. 

13 ENW W N T A C R A M  NME INFORMATION 

The following subsections present monitoring topics for the subprograms of the OEMP. These 
programs are consistent with Draft Order DOE 5400.6, Requirements for Radiological Effluent 
Monitoring and Environmental Surveillance for U.S. DOE Operations. 

With the WIPP status being preoperational it is not required by Order DOE 5400.1, that annual 
radiological analysis of samples be performed once the required radiological baseline has been 
established. However, to further substantiate the data baseline, certain radiological sampling programs 
have continued with the samples being archived for future analysis, if conditions warrant further data. 

As specifically outlined in the OEMP, five subprograms are being conducted to document the 
background levels of possible radionuclide pathways leading from the WIPP to man. 

13.1 Airborne Particulate and Eftluent Monitoring 

Sampling airborne aerosol particulates was initiated in 1985 and is an important subprogram of 
the OEMP. The F i n a l e t l ,  (FSAR) (DOE, 1990) identifies the atmosphere 
pathway as the only credible release pathway resulting in a potential dose to the public. 
Continuous particulate aerosol samplers operate at eight locations, three within the Zone I1 
boundary, four at local ranches and communities, and one as a sample control site. 

The continuous aerosol samplers presently being utilized maintain a regulated flow rate of 
approximately 950 milliliters per second (two cubic feet per minute) of air through a 47-millimeter 
1.9 inch) fiber filter for particulate collection. Particulate filters were collected weekly at all 
locations in 1990. The collected filters were counted at the Environmental Counting Laboratory 
at the WIPP, where gross alpha and gross beta counts of each filter were calculated yielding 
weekly counts and a quarterly average for each location. Table 5-1 of Chapter 5 of this document 
lists the quarterly alpha and beta concentrations for each sampling location. 

Soil samples were collected in December 1990 at scven locations. A template insert allows the 
collection of samples at three depths at each location: (1) surface samples, 0-2 cm (0-0.8 in), (2) 
intermediate sample 2-5 cm (0.8-2.0 in) and (3) deep sample, 5-10 centimeters (2.0-3.9 in). Every 
sample was a composite of 10 randomly located subsamples, each collected within a 10 by 10 
centimeter (3.9 by 3.9 inches) stainless steel template. Soil samples collected during 1990 were 
archived as the required number of samples had already been collected to establish the soil 
radiological baseline. 

Groundwater surveillance continued routinely throughout CY 1990 with 18 wells sampled. All 
samples collected were archived for future analysis. Should curcumstances warrent analysis, the 
radiological groundwater collected in 1990 can then be analyzed. 



Surface water and sediment samples were not collected in CY 1990. As with soil sampl~llg, ( 

background measurements have been established, annual collections of surface water and 
sediments is not required. However, periodic samples of surface water and sediments will k 
collected prior to the operational phase of the WIPP to further substantiate the background 
radiological data for the surface. 

135 Wf. Game Animals. and Aauatic Fish S a m ~ l e ~  

In CY 1990, game animals (quail, rabbits) and fish were collected as directed in the OEMP. 
samples were not collected in 1990. The biotics collected were processed and archived for 1 
radiological analysis. 

1.4 NONRADIOLOGICAL MONITORING INFORMATION 

Nonradiological Environmental Surveillance (NES) was conducted by the Regulatory and 
Envi nental Program department. As of February, 1991 this department was reorganized and f 
envir .lental monitoring will be under the direction of the Environment, Safety, and Health 
depar ,.nent. 

This program was preceded by the WIPP Biology Program (1975-1982), which combined scientific 
technical expertise from six universities. These universities developed an extensive baseline of 
information describing the major components of the Los Medanos ecosystem prior to the initiatio 
WIPP construction activities. 

, 
The WIPP NES includes a meteorological station that provides support for variou 
the WIPP. The primary function of this station is to generate data to aid in modeling atmos 
conditions for Radiological Environmental Surveillance (RES). The meteorological statior 
records standard meteorological measurements of wind speed, wind direction, and temper: 
3, 10, and 40 meters (10,32, and 130 ft), respectively, with dew point and precipitation mon 
at ground level. These parameters are continuously measured and the data are stored as re 
data. 

The annual precipitation at the WIPP for 1990 was 41 cm (15.97 in), which is above the ave: 
this area by 10 cm (3.97 in). The precipitation for 1990 was 62 percent greater than that rec 
for 1989. This precipitation increase has helped to alleviate the drought effects on the ecos 
of the area. 

In CY 1990 the winds in the WIPP area were consistent with previous wind direction data \ 
winds from the southeast being predominate. 

Aerial photographs of the WIPP site have been taken semiannually from 1982 until 1989, d 
the winter and summer seasons. In 1990, the decision was made to take aerial photograph: 
annually during the peak growing season, late August through September. Any vegetative 
due to WIPP activities will be best identified during this time of year. These photographs 
document surface disturbance, development, and reclamation activities at the WIPP and 
surrounding BLM Lands. 



Surface photography has been conducted semiannually at seven ecological study plots since 1984. 
These photographs are used to document surface impacts at the study plots examined, and found 
to show very little surface impact. 

Seven classes of pollutant gases are monitored at the WIPP site on a continuous basis: sulfur 
dioxide (S02), carbon monoxide (CO), ozone (@), hydrogen sulfide (HzS), and oxides of 
nitrogen (NOw). In addition, weekly measurements of Total Suspended Particulates (TSP) are 
made from the particulates collected by the low-volume continuous air sampler at the far-field air 
sampling location. 

The ambient gas monitors are extremely sensitive instruments that require semiannual 
recertification by a factory engineer. Other than typical replacement of worn parts, the ambient 
gas analyzers required no significant maintenance actions. 

The data generated by the analyzers was at the lower limit of detection which was below the New 
Mexico State standard. 

1.4.4 SurfaceWater-dirnent O_~alitv Monitoring 

During CY 1990, no surface water or sediment quality monitoring was conducted since a baseline 
has been established. Preoperational monitoring to establish a baseline began in 1985 and . 
continued through 1988 with samples collected annually. It is currently proposed that surface 
water and sediment quality monitoring will be conducted biennially until the WIPP is operational. 

Groundwater surveillance continued routinely throughout CY 1990 with 18 wells sampled for 
water quality. Twelve wells were sampled for the fifth time, three wells were sampled for the 
fourth time, two wells were sampled for the third time and one well was sampled for the 
secondtime. Groundwater Level Surveillance took place utilizing 57 separate well bores, six of 
which were equipped with production inflated packers to allow surveillance of more than one 
production zone through the same well bore. Groundwater level measurements of the Culebra 
dolomite were taken at 46 locations and measurements of the Magenta dolomite were taken at 11 
locations. The remaining measurements were taken in a formation of lesser interest. 

Population density measurements of birds and small nocturnal mammals are preformed annually 
to assess the effects of WIPP activities on wildlife populations. 

In 1990 species numbers varied from previous years' data. This disparity can be attributed to 
below normal precipitation from the winter of 1989 into early spring of 1990. 

Overall, species distribution patterns between WIPP transits and Control transits remain relatively 
constant with the most significant species diversity occurring near the facility. More abundant 
food, most notably insects and greater habitat diversity, probably account for the increase in 
numbers of the WIPP transits compared to those of the controls. Insect dependant species such 
as Flycatchers and King birds were the prominent species on the increase near the facility. 



In 1990, Ord's kangaroo rats remained the most common species encountered. ~evera  
Kangaroo rats were recaptured 70 to 90 meters from their original capture location, wi 
average recapture ventured 30 to 50 meters from their original capture location. Gras: 
mice were the next most common species encountered. Other species encountered in 
were plains wood rats, white-footed mice, deer mice, and silky pocket mice. Only one 
cotton rat was encountered 

During CY 1990, the quarterly sampling of the surface soil as well as the annual deep s 
conducted during the second quarter. The subsurface soil is collected at two depths, 3 
centimeters (11.8 to 17.7 inches) and 75 centimeters (23.6 to 29.5 inches), in the soil pr 
However, with the WIPP being in a preoperational state during 1990, and with an adec 
baseline established concerning soil properties at the WIPP. No analysis was performr 
soil samples collected. The soil samples collected will be archived pending future anal 
conditions indicate additional soil analysis is warranted. 

With the established baseline data, continuing the quarterly soil analysis was not requir 
OEMP. However with the anlicipalion of the WIPP becoming operational in 1991 the 
analysis of soil samples will once again commence as directed by the OEMP. 

1.4.8 Ve~etation Monitoring 

The CY 1989 vegetation monitoring data showed a decline in several paramet 
proximity to the salt piles, indicating a detrimental effect of these storage pile 
ecosystem. However, the 1990 data do not show such an effect. The total co 
were relatively uniform over all distances from the piles. The densities of annuals and 
richness were also relatively uniform across all plots. A pattern observed in the 1989 d 
also seen in the 1990 data is an increase in shrub cover with increasing proximity to the 
an approximately equal decrease in perennial grass cover. The responses of these plot 
rainfall in later years will reveal whcthcr this pattern is reflecting the start of a significa 
in the structure of the plant community or whether it is only a short-term effect caused 
short-term weather conditions. 

Of greatest significance in the 1990 vegetation monitoring data, was the observation th; 
drought conditions of this year have had a uniform effect on vegetation in all plots. A ( 
effect resulting from salt-induced physiological stress near the salt piles was not obsen. 

This document adheres to policies set forth by federal QA regulations including: ASME NQ 
Quality Assurance Program Requirements for Nuclear Facilities, (ASME, 1989) and EPA, 
QAMS-005180, Interim Guidelines and Specifications for Preparing Quality Assurnce Projec 
(EPA, 1980), fulfills the requirements of the QA plan specified in DOE Orders 5400.1 (DOE 
5400.3 (DOE, 1988e), 5700.6B (DOE, 1986c) and draft DOE 5400.6 (DOE, 19880. 



CHAPTER 2 

INTRODUCTION 

This is the WIPP Site Environmental Report for CY 1990. The WIPP site is located in southeastern New 
Mexico. The WIPP is a government owned and contractor operated facility. The WIPP project is operated by 
Westinghouse Electric Corporation for the DOE. The purpose of the WIPP is to provide a research and 
development facility to demonstrate the safe disposal of transuranic (TRU) wastes generated by the defense 
activities of the U.S. Government. This document is prepared in accordance with the guidance contained in 
Order DOE 5400.1, General Environmental Protection Program Requirements (DOE, 1988a); Order DOE 
5400.5, Radiation Protection of the Public and the Environment; and D O E M P P  90-050, Environmental 
Protection Implementation Plan for the Waste Isolation Pilot Plant, which requires DOE facilities to submit an 
ASER to the Office of Operational Safety. This report provides a comprehensive description of environmental 
activities at the WIPP during calendar year 1990. 

The WIPP facility will not receive waste until all concerns affecting opening the WIPP are addressed to the 
satisfaction of the Secretary of Energy. Therefore, this report describes the status of the preoperational 
activities of the RES program, which are outlined in the Radiological Baseline Program (RBP) for the WIPP 
(WED-TME-057). Since the WIPP is in a preoperational state, meaning no defense facility waste 
contaminated with radionuclides has been shipped to the WIPP, certain elements of Order DOE 5400.1 are not 
presented in this report. 

In March 1989, the monitoring activities of the RBP and the Ecological Monitoring Program (EMP) were 
combined into the OEMP. This program is described in the [ . . 
be W a s t e  (DOE/WIPP 88-025). This plan defines the scope and extent of the WIPP 

f - 1  

i effluent and environmental monitoring programs during the operational life of the facility. It also discusses the 

LJ quality assurance and quality control programs which ensure that samples collected and the resulting analytical 
data are representative of actual conditions at the WIPP site. The OEMP is the guidance document under 
which all of the environmental monitoring programs follow. Its purpose is to ensure that all appropriate 
sampling efforts are inplace to establish the amount and type of naturally occurring radiation in the WIPP area 
before the WIPP is operational. Then to provide a database for comparisons between preoperational and 
operational environmental conditions once the WIPP is operating as a waste repository for low level radioactive 
waste. 

The OEMP was prepared in accordance with the guidance contained in Order DOE 5400.1 and draft Order 
5400.5, Radiation Protection of the Public and the Environment (DOE, 1988b), which was subsequently issued 
as Order DOE 5400.5 in February, 1990. This plan also responds to the requirements and guidelines presented 
in draft Order DOE 5400.6, Radiological Effluent Monitoring and Environmental Surveillance for U.S. DOE 
Operations (DOE, 1988~). Since waste has not been received and WIPP is still in a preoperational state, 
certain elements of Order DOE 5400.1 are not presented in this report. For example, no discussion of 
radionuclide emissions with subsequent of doses to the public is included. 

2.1 DE SCRIPTION OF THE WIPP PROJECT 

Once designated as an operational facility by the DOE, TRU wastes will be transported from 10 
generator sites around the United States to the WIPP. Initially, the waste will be transported from the 
Idaho National Engineering Laboratory and the Rocky Flats facility, in Colorado for the test phase. 
These waste materials are contaminated with alpha emitting radionuclides having atomic numbers 
greater than 92 and half lives longer than 20 years. Also to be classified as a transuranic (TRU) waste, 
the specific activity of these radionuclides in TRU waste must be higher than 100 nCig. General criteria 
defining the various categories of radioactive waste, including TRU waste, appear in Order DOE 
5820.2A (DOE, 1988d). Isotopes of plutonium, americium, and curium will be the predominant 
radionuclides contaminating TRU waste shipped to the WIPP. 



The TRU waste to be received from the 10 generator sites will be transported to the WIPP +, 
tractor-trailor trucks. Each truck can haul up to three tr'.mranic package transporter (TRL ' 

containing 14,55 gallon drums or two standard waste boxes. The TRUPACT I1 is a durable, 
container which has been approved by the Nuclear Regulatory Commission (NRC) to transport tht 
contact-handled transuranic waste to the WIPP. (The NRC is the nationally recognized governing 
agency that regulates safe handling and proper safety concerns pertaining to radiation exposure to 
public and the environment). 

Once these TRUPACT 11s have arrived at the WIPP and they are brought into the Waste Handling 
Building, waste containers will be removed from the TRUPACT 11, placed on the waste handling h 
and lowered to the repository level of 655 m (2150 feet). Waste containers will then be removed frc 
hoist and emplaced in excavated storage rooms in the Salado formation, a thick sequence of salt be 
deposited approximately 250 million years ago (Permian Age). After filling a storage area, special] 
designed seals and plugs will be placed in the excavated storage rooms and in the shafts. The plast 
self-healing nature of the salt formation will result in gradual creep closure, causing encapsulation . 
isolation of the waste within the Salado formation. It is presently designated that the first five years 
WIPP operations will be a test phase period, during which time tests will be performed to support . 
WIPP design and long-term isolation performance. 

During site operations, the underground area will be ventilated by ambient air which enters the AL 
Intake Shaft, and the Salt Handling Shaft, the Waste Handling Shaft, and exits through the exhaust 
In the event of an underground accident involving radioactivity, exhaust air will be circulated at a 
reduced flow rate through the Exhaust Filter Building, which contains banks of high efficiency 
particulate air (HEPA) filters that remove potentially contaminated particulates. Exhaust ventilat. 
from the Waste Handling Building is continuously HEPA filtered to the atmosphere, and air emist 
are not expected to represent a significant effluent release point. 

2.2 JIESCFUPTION OF THE ENVIRONMENT 

The WIPP site is located in Eddy county in southeastern New Mexico (Figure 2-1). The site is 
approximately 40 kilometers (26 miles) east-southeast of Carlsbad in an area known as Los Medan 
(the dunes), which is a sparsely inhabited plateau with little water and limited land uses. The land 
owned by the United States Department of Interior, BLM and is leased to permittees for grazing 
livestock. Other land uses in the general area include mining for potash; exploring for andlor extr: 
oil and natural gas; recreational use such as hunting, trapping, birdwatching; and other uses as per 
by the BLM. 

The WIPP site consists of 16 sections (6.48 ha) of Federal land in Township 22 South, Range 31 E: 
Except for the 2.75 square kilometers (1 square mile) encompassing the facility (known as the DO 
Exclusive Use Area), surface land uses remain largely unchanged. Mining and drilling for purposl 
other than support of the WIPP project are restricted within this 16 section (6.48 ha) area. 

The WIPP site is divided into zones as represented in Figure 2-1. Zone I, surrounded by a chain-1 
fence, includes all major surface facilities. The secured area boundary, bounded by a barbed wire 
includes other facilities associated with construction. Zone I1 indicates the maximum extent of 
underground development. The WIPP site boundary extends at least 1.6 kilometers (1 mile) beyo 
underground development and is defined on the surface by the 16 section (6.48 ha) land withdraa 
This boundary provides a functional barrier of intact salt between the underground region definec 
Zone I1 and the accessible environment. 

The approximate distribution of the local population in 1985 within 80 kilometers (50 miles) of thc 
site is illustrated in Figure 2-2. The nearest residents to the site include eight 
Mills Ranch, 5.8 kilometers (3.5 miles) south-southwest of the site, and 13 individuals li 
Ranch, 11.7 kilometers (7 miles) west-northwest of the site. Both 



will continue to be, monitored as part of the environmental monitoring program. Also, the International 
Minerals and Chemical Corporation potash mine plant site is located 15 kilometers (9 miles) 
west-northwest of the site. Detailed demographic summaries and projections are in the WlPP FEIS 
(DOE, 1980), SEIS (DOE, 1990), and the FSAR (DOE, 1990). 
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Figure 2-1 
Location Of The WlPP Site 
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CHAPTER 3 

The WIPP is required to comply with al l  applicable federal and state laws and regulations such as those 
specified in Order DOE 5400.1, General Environmental Protection Program (DOE, 1988a). Documentation of 
required federal and state permits, notifications, and approvals is maintained by the Environment, Safety and 
Health Department of the Management and Operating contractor. Regulatory requirements are implemented 
by incorporating them into facility plans and p r d w e s .  

Table 3-1 presents Compliance Status of Federal and New Mexico Statutes Applicable to the WIPP Project, 
Table 3-2 presents DOE Orders and Agreements Affecting the WZPP environmental program. Table 3-3 is a 
Summary Of Agreements Between the DOE and the State of New Mexico that affect the environmental 
program. Table 3-4 presents details concerning adive environmental permits for the WIPP in 1990. 

In 1990, the WIPP complied with applicable federal and state environmental regulations. The WIPP 
project maintains 25 active permits Lrom the BLM, the EID, the EPA, the New Mexico Department of 
Game and Fsh, and the New Mexico Commissioner of Public Lands. It is also appropriate to note that 
the WIPP is in compliance with all applicable requirements of the Nuclear Waste Policy, Act of 1982 as 
implemented by the EPA through 40 CFR 191. 

Additionally, the DOE has notified the EID of hazardous waste activities associated with the management 
of site-generated hazardous waste. The WIPP has a hazardous waste management program inplace which 
is in compliance with RCRA requirements. In accordance with RCRA requirements, storage areas are 
operated by written procedure and routine inspections of satellite accumulation areas are performed. 
WIPP will submit RCRA Parts A and B during the first two months of 1991. Also during the year, WIPP 
submitted the required Emergency and Hazardous Chemical Inventory Report. This report was 
submitted to satisfy the requirements of section 312 of Title In for the SARA. 

On November 14,1990, the Environmental Protection Agency, through publication in the Federal 
Register, granted a Conditional No-Migration Determination for the Department of Energy Waste 
Isolation Pilot Plant. This determination granted DOE'S request for a variance from land disposal 
restrictions under the RCRA during a ten year period covering the five year W P  Test Phase. This 
variance had been requested by the DOE through submittal of the No-Migration Variance Petition and its 
subsequent revision in March 1990 (DOE, 1990a). Conditions of the determination include: 

a No waste other than that needed for testing 

a A limitation on the volume of waste dowed during the Test Phase to one percent of the total 
WIPP capacity or approximately 8500 drum equivalents of waste 

a All waste must be removed if long term acceptability of the site cannot be demonstrated 

a All waste must be readily retrievable 

Annual written reports on performance assessment must be prepared 

a A carbon adsorption unit for the control of volatile organic compounds (VOCs) must be in 
the discharge system of the bin scale test rooms and achieve a control efficiency for VOCs of 
at least 95 percent 



/ ,  

An Air Monitoring Plan must be implemented 

0 A characterization program for the test waste must be performed 

During 1990 the WIPP was in a preoperational phase, there was not a release at the WT 
which requires notification to Federal and State authorities. However, once, operation: 
release of regulated materials occurs all appropriate agencies will be notified as protou 
mandates. 

To satisfy National Environmental Policy Act requirements, the DOE developed a 
1 -1s) which was issued in January 1990. (DOE, 1990b) This docur 

covered both new information obtained since the original FElS was issued in October 1980 and newly 
proposed activities, such as the Test Phase activities. Other changes included waste inventories, the 
transportation of waste to W P ,  and the management of transuranic waste containing hazardous cher 
constituents (i.e., "mixed" waste). On June 22,1990, the Record of Decision for the SEIS was publishe 
the Federal Register. (DOE, 19%) 

A technical data package was prepared in 1990 to demonstrate compliance with 40 CFR 61, Subpart E 
NESHAPs. The data package estimated doses to the public to be well below the 0.1 mrem firnit at whi 
formal application must be submitted. The data package further documented the design of the airbort 
effluent monitoring system used at WIPP. 

A tightness test was conducted on the WIPP Underground Storage Tank (UST) systems utilized for tb 
storage of petroleum products on September 28,1990. The unleaded gasoline storage tank system fail( 
test for tightness at the 25 inches above the tank's top, and passed the test at 6 inches above the tank's t 
This verified the presence of a leak in the associated piping. The EID and EPA Region VI US ( 

offices were notified. A report outlining comaive actions was issued per regulatory required 
October 5,1990 (to both agencies). An extension to the required 45 day subsurface investigati 
conducted on November 27,1990. Samples collected during the investigation were submitted to a 
subcontracted laboratory for analyses. The analytical data generated were included in the subsurface 
investigation report submitted to both EID and EPA Region VI on December 19,1990. EID responde 
that no further remediation actions were necessary. The planned upgrade of both UST systems is to bc 
in August of 1991. 

The unleaded fuel storage tank system will remain empty and out of service until completion of the 
aforementioned upgrade. Alternative unleaded fuel storage at the WIPP is to be provided through the 
of a 1000-gallon above-ground storage tank. This will occur once the diked containment system is 
constructed. Currently, unleaded fuel is acquired from off-site sources. 

During CY 1990 the Waste Acceptance Certification Criteria Committee (WACCC) issued the draft 
entitled WACCC management program (WP 90-004) in December 1990. The WACCC is to ensure th. 
waste coming to the WIPP follows all guidance and requirements as required by the NEPA, the FSAR 
the No-Migration Determination. 

In June 1990 the W P  Final Safety Analysis Report was approved by the DOE. 

On July 25,1990, the state of New Mexico received authority under the federal RCRA program to regc 
mixed wastes. In a letter dated August 27,1990, the state of New Mexico notified the W P  that the Pz 
RCRA permit application was due by January 22,1991, and the Part B permit application by February 
1991. 



\-1 The state of New Mexico was granted authorization to regulate mixed waste during 1990. Plans are 
being made to file RCRA Parts A & B permit applications during calendar year 1991. 

The State of New Mexico and DOE have enteredinto an agreement which will allow the EID to monitor 
clean-up and on-going environmental activities at the WIPP. 

This agreement comes from an initiative called for in April 1989 by a group of ten state governors with 
DOE nuclear facilities witbin or adjacent to their states. ' 

Memorandum of Understanding (MOU) between DOEWPO and BLM effective October 24,1990 
allows for an adminintrative land withdrawl between the DOE and the ELM for the 8746 aaes  which is 
outside the existing 1454 acres of the DOE exclusive use area. These remaining 8746 acres completes 
the 16 section land withdrawal. 

In order to comply with the Clean Air Act (CAA), a NESHAPs a technical data package was prepared 
in 1990 and submitted to the DOE, EPA headquarters, and EPA Region VI offices in February 1W1. 
Since non-reference methods are in use at WIPP to collect samples, an explanation of the design 
documentation, testing, and operation of the system has been prepared for the EPA. 

Reclamation of abandoned caliche pits, roads, and well pads, which are required by Public Land Order 
6403 and the associated MOU between the DOE and the ELM, is in progress. Land-Use Permit NM 
067-LUP-237 for the construction landfi expired on February 9,1990. Since the ELM no longer 
permits landfds, the landfill was closed and will be reclaimed in accordance with the permit conditions. 

PERMITS 

The status of required permits is tracked on a monthly basis, and permits are renewed as necessary to 
comply with the BLM, the E D ,  the NMGF, the New Mexico Commissioner of Public Lands, and the 
New Mexico Department of Finance and Adminintration Plannihg Division (Historic Preservation 
Bureau). 

The WIPP held 13 active permits from the BLM in 1990. Tbese permits are primarily land-use, free-use, 
and right-of-way permits. There were no noncompliance for BLM-administered permits in 1990. 

The WIPP holds two New Mexico EID permits, one for open burning, and the other for the food or 
drink purveyor permit for the WIPP cafeteria. These permits are renewed annually. 

This section addresses the first quarter of 1991 Compliance issues at the WIPP and their status. 

During the period January-March 1991, compliance was maintained for applicable EPA 
regulations (i.e., RCRA, SARA, the Clean Water Act (CWA), and the CAA 

Compliance with all BLM and state of New Mexico permits and regulations was also maintained 
during this period. 



Sig.;f~cant environmental compliance actions in the period January-March 1991 arc , 1 
a The RCRA Part A application was hand-delivered to the EID on January 22,lkl. A 

second copy was delivered to the EPA Region VI office in Dallas, Texas, on the same . 
The RCRA Part B application was delivered to the same agencies at the end of Febw 
1991. 

a RCRA Implementation: In February 1989, the Governor of New Mexico signed legisl: 
which authorized the EID to regulate mixed waste at the WIPP. In August, 1990, the 
Environmental Protection Agency delegated RCRA mixed waste authority to the State 
New Mexico. Accordingly, both hazardous waste generated at the WIPP and mixed w; 
generated at other sites and transported to the WIPP are now subject to RCRA 
requirements. 

a DOE is currently working with EID and the Environmental Protection Agency to deve 
waste characterization plan which satisfies both the requirements of the No-Migration 
Variance and the RCRA waste management facility characterization requirements. 

a The WID prepared and shipped hazardous wastes from the WIPP site on two occasion 
during the first quarter of 1991. A 30 day extension to the 90 day period allotted by 
regulation for shipping hazardous wastes off-site was applied for and received from the 
regulator. The WIPP has maintained compliance with the RCRA requirements as it ay 
to hazardous waste generator activities. All reporting requirements applicable to facili 
regulated under RCRA were submitted as required. 

a WID submitted Section 312 TIER II reports to D O W O  on February 
other Federal, State and Local Agencies as required by the SARA Title In. 

a During the first quarter of 1991, the WIPP was in a preoperational phase, there was nor 
release at the WIPP which reauires notification to Federal and State authorities. Howr 
once operational if a release df replated materials occurs all appropriate agencies will 
notifeid as protocol mandates. 

In order to comply with the CAA, a NESHAPs a technical data package was prepared in 15 
and submitted to the DOE, EPA headquarters, and EPA Region W offices in February 195 
Since non-reference methods are in use at WIPP to collect samples, an explanation of the d 
documentation, testing, and operation of the system has been prepared for the EPA. 

The applicable environmental requirements, permits, and the respective permit status for tk 
quarter of 1991 are listed in Table 3-5, Environmental Permit Matrix for January - March 1: 
The status of required permits is tracked on a monthly basis, and they are renewed as neces 
comply with the BLM, the EID, the New Mexico Department of Game and Fish, the New h 
Commissioner of Public Lands, and the New Mexico Department of Finance and Adminint~ 
Planning Division (Historic Preservation Bureau). 

The WIPP currently holds 10 active permits from the BLM for the first quarter of 1991. Th! 
permits are primarily land-use, free-use, and right-of-way permits. This number has been rc 
down from 13 in 1990. There were no noncompliance for BLM-administered pe 
The WIPP was granted an additional permit in January 1991, by the New Mexico E 
Game and F K ~  for banding protected raptor species. 



Table 3-1 

COMPLIANCE STATUS OF FEDERAL AND NEW MEXICO STATUTES APPLICABLE TO THE WIPP PROJECT 

NAME OF STATUTE CITATION ANNOTATlON 

Clean Air Act 42 U.S.C. $8 7401 et Establishes a national regulatory strategy tt, protect and enhance the nation's air resources. 
seq. Re ulates "cr~ter~a" pollutants such as particulates, SOz, CO, NOz, ozone, photochemical 

oasants, and lead. 

New Mexico Environmental 4 $ 74-1-1 through Creates the Environmental Improvement Division with authority to regulate water su ply, 
Improvement Act 4-1-10 NMSA water ppllu]ion, liquid and solld waste, air quality, noise, low-level radroactive waste kprnal, 

(1978) and sanrtatlon. 

New Mexico Air Quality 8 74-2-1 throu h Establishes a State rc ulato strategy atterned after the Federal Clean Air Act. (Gives New 
Control Act 44-2-155 NMSW M e i m  primary juris&ctionror air regulations.) 

(1978) I 

Clean Water Act I 
33 U.S.C. 8 1  1251 et E.stabl:lshes a na!ional regula!oy strategy to restore and maintain the chemical, physical, and 
seq. blologlcal lntegrlty of the natlon s waters. 1 

I 
New Mexico Water Quality $8 74-6-1 through Establishes a State regulatory strategy patterned after the Federal Clean Water Act. (Gives 
Act 74-6-13 NMSA the State "primacy" for water quality control regulation.) 

(1978) 1 
National Historic 16 U.S. C. $8 470 et Establishes the National Re ister of Historic Places and requires Federal a encies to consider 
Preservat~on Act of 1% seq. the qffect of any Federal un%ertaking on sites, structures, or objects includes in the National 

Reg~ster. 

New Mexico Cultural 
Properties Act 

Endangered Species of 1973 

National Environmental 
Policy Act 

New Mexico Wildlife 
Conservat~on Act 

Federal Land Policy and 
Management Act 

$8 18-6-1 through Establishes a committee to review ~ r o  o>als for re~ervation of cultural p o  ~rties. Re uires 
18-6-17 NMSA erm~ts~for qrcavat~on of archeolo~cafs~tes. ~sEbhshes the State H~storlc Bmslon an8the 
(1978) gtate Hlstor~c Preservat~on Officer (SHPO). 

16 U.S.C. $8 1531 et Authorizes determination of threatened and endangered plant and animal species and 
seq. provldes for Federal, State, and local conservat~on programs. 

42 U.S.C. 4321 et Esta1)lishes a broad national policy to enmura e productive and enioyable harmony between 
seq. (1970) persons and their qnvironment a+! to ensure tiat consideration is gven to environmental 

values and factors m Federal declslon malung. 

8 17-2-37 through Empowers the State Game and Fish Commission to list endan ered species 
lb-2-46 NMSA regulations and enter into cooperative agreements with the &. Fish and &%?$1ge"$ce to 
(1978) protect such spec~es. 

16 U.S.C. $8  1701 et Authorizes "administrative" public land withdrawals b the Secretary of Interior for a eriod 
seq. not to exceed 20 years. Also authorlus exchanges of Adera1 for State or prlvate lan& where 

the "public interest will be well served." Applies to BLM lands. 



Table 3-1 
(continued) 

COMPI.IANCE STATUS OF FEDERAL AND NEW MEXICO STATUTES APPLICABLE TO THE WIPP PROJECT 

NAME Ob a r n'l'UTE CITATION ANNOTATION 
De artment of Ener 

Law P L )  
Authorizes construction of the WlPP as a DOE defense R&D facll~ exem ted from NRC 

~ a g o n a l  ~ e c u ~ i t ~ . a n ~  96-54 and L regulation. Mandates DOE consultation and cooperation with the S ate of ew Mexico. 
Military Appl~cat~ons of 96-164, 42 U.S.C. 55 

- 7  Fc 
Nuclear Energy . 7272 and 7273 

New Mexico Emergency 
Management Act 

New Mexico Radioactive 
Mater~als Act 

Halardous Materials 
Transportation Act of 1976 

Resource Conservation and 
Recovery Act (RCRA) 

New Mexico Hazardous 
Waste Management 
Regulations 

Atomic Energy Act 

Safe Drinking Water Act 

! 5 74-3- 1 through 
4-3-16 NMSA 

(1978) 

! 5 74-4A-2 through 
4-4A-14 NMSA 

(1978) 

49 U.S.C. 55 1801 et 
seq. 

PL 94-580 and 

5 74-4-1 throu h 
!4-4-13 1977 b81, Q 1983,19 7,1$89) 

42 U.S.C. 2201lAEA 
16 1 

42 U.S.C. 
300lSDWA 1412 

Provides for development of a comprehensive statewide hazardous materials emergency 
management Ian covering hazardous and radioactive materials. Establishes a Hazardous 
Materials Board. 

Establishes the Radioactive Waste Consultation Task Force, empowered to ne otiate for the 
s!ae with the federa! government regardin federal facilities for disposal of hi&-level radioac- 
t~ve waste, transuran~c waste, and low-leve B rad~oact~ve waste. 

Establishes authority of the De artment of Trans rtation to uniformly regulate the transpor- 
tation of hazardous materials w%ich pose risks to & and property. 

Provides cradle-to-grave regulation over hazardous waste. The DOE and the EPA have deter- 
mined that radioactwe mixed waste are regulated under both the Resource Conservation and 
Recovery Act and the Atomic Energy Act. 

Implements Hazardous Waste Management Program for the State of New Mexico. 

Re uires the USEPA to promulgate generally ap licable standards for the protection of the 
pu8ic and the environment with regards to radialon. 

Regulates the protection of primary drinking waters with regard to radionuclides. 

4 CFR 162 Parts Re "late the ( 4 , use, application, experimental use, restrictions penalities cerl:"-l 
150- 189 app ~cators, IP t, research, and mooflaring of aU chemicals under the FIFkM 

>, *r_ 



Table 3-2 

DOE ORDERS AND AGREEMENTS AFFECTING THE WIPP ENVIRONMENTAL 
PROGRAM 

ORDER NO. DATE TITLE ANNOTATJON 
General Environmental 
Protection Program 

Establishes environmental 
protection rogam require- 
ments, autlfbritles, and 
respon.sibilities for DOE 
o ratlorn for ensunng com- 

g n c e  with Federal and 
&ate environmend protec- 
tion lam and regulations, 
Federal executive orders, 
and internal department 
policies. 

Establishes DOE requirements 
for roo+ination of srpifi: 
cant environmental comvl~ance 

DOE 4900.2A 

DOE 4900.3 

Environmental Com- 
liance Issue 

L r d i n a t i o n  
issues. 

Hazardous and Radio- 
active Mixed Waste 
Program 

Establishes DOE hazardous 
and radioactive mixed waste 
fplicies and requirements for 

CRA compliance. 

Establishes basic require- DOE 4900.4 

DOE 49005 

Comprehensive Envi- 
ronmental Response, 
Com nsation, and 
L.iabEty Act Requirements 

menu for im lemeniation 
of the suoe&nd at DOE 
facilities' 

Radiation Protection of the 
Public and the Environment 

Establishes standards and requirements 
for operations of the DOE and DOE . 
contractors with respect to protection 
of the public and the environment 
against undue risk from rad~at~on. 

Establishes DOE mlicv for DOE 5440.1D National Environ- 
mental Policy Act implementation of the - 

National Environmental 
Policy Act of 1%9 (PL 91-190). 

DOE 5480.1B Environmental Protec- 
tion. Safety, and 
Health Protection 
Program for DOE 
O p e r a t l 0 ~  

Establishes an overall framc- 
work of p r o p m  requirements 
for safe environmental, 
and heazh protection, 
including cnteria for ndiation exp?surc 
and radloactm releases for operating 
facilities and sites. 

Establishes requirements for 
packaging and transportation 
of radloactm matenals for 
DOE facilititr 

DOE 54803 Safety Requirements 
for the Packa 'ng of 
FLCSIIC and 0 g e r  
Radioactive Materials 

DOE 5484.1 Environmental Protec- 
tion, Safety, and 
Health Protection 
Infonnat~on Reporting 
Requirements 

Establishes requirements and 
proccdums for reporting 
rnfonnation havine environ- 
mental protectionhfe 
health slgnifieance for $~"E'operations. 

Environmental Protec- 
tion, Safety and 
Health Protection 
Information Reporting 
Requirements 

Albuquerque Operations Office 
implementation of 5484.1. 



Table 3-2 
(Continued) 

DOE ORDERS AND AGREEMENTS AFFECTING THE WIPP ENVIRONMl 
PROGRAM 

ORDERS 

ORDER NO. DATE TITLE ANNOTATION 
DOE 5481.1B ow3186 Safety Anatysii and 
AL 5481.1B 01/27/88 W e w  System 

TO establish uniform r q .  
menu for the areuaratior 
rrview ~ f a ~ f ~ ~ a ; l a - - - - - -  
0 rations which i n c E l  
Z t i o n  of hazards, their 

DOE 5482.1A 

DOE 5500.3 

DOE 5700.6B 09t23186 

DOE 582024 09/26/88 

DOE 5480.4 

D O E  6430.1A 04/06/89 

Environmental, Safe 
and Health A p p r a d  
Program 

Emergency Plannin 
Preparedness, and ke- 
sponsc for Operations 

Quality Assurance 

Radioactive Waste 
Management 

Environmental Protec- 
tion, Safety, and 
Health Protection 

General Design 
Criteria 

o r  control. Pwssment of 
and documented manage 
authorization of the opes 

TO establish the Environ 
mental Protection Safe5 
and Health (ES&~)  
appraisal program for thr 

T o  establish 
cievdopment%'udrE% 
eme b c y  lam and pro 
radi~ogi:ukmergencics 
in d t ~ n  o r  planned DC 
acton an$ nonrcactor nu 
facilities. Furthermore, I 
that comprehensive eme: 

G d i  for a 
b e m e n  d8 
to ensure the mtection 
personnel, puglic health 
and the environment. 

T o  provide DOE policy, 
principles, and asslp res 
or,eseblishing, implemc 

maintaining programs of 
actions to ensure quality 
in DOE programs. 

Establishes policies and 
guidelines by which DO1 
ages radioactive waste, a 
byprodurn, and radioact 
contaminated surplus fac 

T o  specify and provide r 
menu for the applicatior 
mandatory Environment 
tcction Safety and Heal 
( ~ ~ d r i - i p n d a n i s  a pi, 
to all D E and D o B ~ ~  
operations. to rovide a 
reference &&!-I standa 
and references ES&H st 

T o  provide general desit 
criteria for use in the acc 
DOE facilities and toes  
responsibilities and autC 
d ~ l o p m e n t  and maintt 
cntena. 



Table 3-3 

SUMMARY OF AGREEMENTS BETWEEN DOE AND THE STATE OF NEW MEXICO 
THAT AFFECT THE ENVIRONMENTAL PROGRAM 

. This agreement, approved by the U.S. District Court when it stayed (held in abeyance) 
m w s u i t  against the DOE by the State, was executed on July 1,1981. The eight-page agree- 
ment ensures that a binding, enforceable "consultation and cooperation" agreement will be entered into by the 
DOE and the State and that the DOE will make a "good faith effort90 resolve certain State off-site concerns 
(which are covered in the Supplemental Stipulated Agreement). The Stipulated Agreement also addresses a 
number of additional studies and experiments to be conducted by the DOE for the Site Preliminary Design 
Validation (SPDV) phase of the WIPP. 

. Usually referred to as the "C&C Agreement," this agreement is 
s g r e e m e n t .  It a[Tm the intent of the Secretary of Energy to con- 
sult and cooperate with New Mexico with respect to State public health and safety concerns. 

IV of the Wo- was re- 

. This agreement, 
of the 

operational environmental monitoring program. The concerns addressed are: State liability (for a nuclear inci- 
dent), emergency response preparedness, transportation monitoring of the WIPP waste, WIPP environmental 
monitoring by the State, and upgrading of State highways. 

for. Signed November 30,1984, wherein 
the DOE and the State agreed to address certain concerns of the State regarding: (1) the specific mission of the 
WIPP, (2) a demonstration of retrievably prior to waste emplacement, (3) post-closure control and respon- 
sibility, (4) completion of certain additional scientific testing and reports, (5) compliance with applicable 
Federal regulatory standards for waste repositories, and (6) a program for encouraging and reporting upon the 
hiring of New Mexico residents at the WIPP. 

. . Second. Signed August 4,1987, wherein the 
DOE and the state agree to address certain concerns of the state regarding: (1) surface and subsurface mining 
and drilling after closure of the WIPP site, (2) the disposal of salt tailings at the WIPP site, and (3) compliance 
with Environmental Protection Agency (EPA), Department of Transportation (DOT), and Nuclear Regulatory 
Commission (NRC) regulations. 

Signed March 1988, 
bstituted additional 

tests. In addition, the State is allowed to operate a fued air sampler in the mine ventilation effluent air stream. 

P Pr- . . This memorandum ef- 
I D O E  the BLM for the 
BLM for the 8746 acres outside 1454 acres of the DOE exclusive use acarage. This remaining 8746 acres com- 
pletes the 16 section land withdrawl. 



Table 3-4 
1990 Active Environmental Permits 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TYPE OF DATE 

GRANT l NG PERMIT/  PERMIT PERMIT PERMIT ACTION 
AGENCY APPROVAL NUMBER GRANTED EXPIRATION STATUS CONDITIONS REPU l RED CWMENTS ------------------------------------------------------------------.---------.---------------------------------------------------------- 

DEPARTMENT OF APPROVAL TO MA 9/18/86 NA A C T I V E  
THE INTERIOR, D R I L L  2 NEU 
BUREAU OF LAND TEST U E L L S  ON 
MANAGEMENT E X I S T I N G  PADS 

A T  P - 1  AND P - 2 .  --------------------------------------------------..----------------------------------------------------------------------------------- 
NEU MEXICO OPEN BURNING N A 0 1 / 2 3 / 9 0  0 1 / 2 3 / 9 1  ACTIVE 
ENVIRONMENTAL PERMIT TO T R A I N  
IMROVEMENT F I R E  CONTROL 
D I V I S I O N  CREUS. -----.------------------------------------------------------------------.-------------------------------------------------------------- 
NEU MEXICO FIX30 OR D R I N K  4CAOBCARRSlWA 10/10/86 N A ACT l VE RENEUED ANNUALLY 
ENVIRONMENTAL PURVEYOR PERMIT 
IMPROVEMENT FOR CAFETERIA. 
D I V I S I O N  ---------------------------------------.----.-----.-------------------.------------------------.--------------------------------------- 
NEU MEXICO PERMIT TO 1 8 9 4  0 1 / 0 8 / 9 0  1 2 / 3 1 / 9 0  A C T I V E  L I M I T  OF 2 5  Q U A I L  
DEPARTMENT OF COLLECT 0 1 0 -  AND 5 0  CATFISH 
GAME AND F l S H  LOGICAL SAMPLES. 

------------------------------------------------------------------------------------------------------------------------.-------------- 
NEU HEX l CO CONCURRENCE N A 4 / 7 / 8 0  MA A C T I V E  LETTER TRANSMITTED TO 

w DEPARTMENT OF THAT CONSTRUCTION UPDATE CONSULTATION 
1 GAME AND F I S H  OF U l P P  U l L L  HAVE U l T H  REGARD TO RECENT 

LL 

0 
NO S I G N I F I C A N T  AMENDMENTS TO STATE 
ADVERSE IMPACT ENDANGERED SPECIES 
UPON THREATENED L I S T ( C 0 P Y  NEEDED FOR 
OR ENDANGERED PERMIT F I L E ) .  
SPEC1 ES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NEU MEXICO RIGHT-OF-UAY R U - 2 2 7 8 9  1 0 / 0 3 / 8 5  1 0 / 3 / 2 0 2 0  A C T I V E  $ 5 0 0  ANNUAL FEE. 
C W M l S S l O N E R  FOR H I G H  VOLUME 
OF P U B L I C  LANDS A I R  SAMPLER. 

(16,35,29) -----.----------------------------------------------.---------------------------------------------------------------------------------- 
NEU MEXICO CONCURRENCE N A 7 / 2 5 / 8 3  N A ACT l VE MA MA 
DEPARTMENT OF THAT THE ARCHAEO- 
FINANCE AND LOGICAL RESOURCES 
ADMINISTRATION PROTECTION PLAN 
PLANN l N G  PREPARED BY THE 

DOE I S  ADEQUATE 
TO M I T I G A T E  ANY 

PRES N ADVERSE IMPACTS 
BUREAU UPON CULTURAL 

DF2fMlRrF2  RFSII I  T -  



1990 Active ~nvi~onme!ntal Permits 
(continued) ---.-.----------.------------------------------------.-----------.-------------.-------------------------------------------------.----- 

TYPE OF DATE 
GRANT l NG PERMI T/ PERM l T PERMIT PERMIT ACT ION 

AGENCY APPROVAL NUMBER GRANTED EXPIRATION STATUS CONDITIONS REQUIRED COMMENTS ------.---------.---------------------.----------------.-----------------------------------------.---------------------.--------.--.--- 
U.S. ACKNCULEDGEMENT NM6890139088 1/88 MA ACTIVE B I E N N I A L  REPORT 
ENVIRONMENTAL OF NOTIFICATION SUBMITTED 3/90 
PROTECTION OF HAZARDOUS 
AGENCY UASTE A C T I V I T Y  

(UIPP)  . 

U.S. N O T I F I C A T I O N  OF MA 0 4 / 1 5 / 8 6  MA ACTIVE INVENTORY CONTROL $200 ANNUAL FEE 
ENVIRONMENTAL PRESENCE OF 2 SUBMITTED 7/11/90. 
PROTECT I O N  UNDERGROUND FUEL ANNUAL FEE DUE 7/91. 
AGENCY STORAGE TANKS 

AT UIPP.  
* -------------------------------------.------------------------------------------------------------------------------------------------- 

NEU MEXICO SUBMITTAL OF 7/88 N A ACTIVE RESUBMIT BY PART A RETURNED 
ENVIRONMENTAL PART A RCRA 1 / 2 2 / 9 1  BY NM € 1 0  12 /89 ,  
IMPROVEMENT PERMIT TO BE RESUBMITTED 
D I V I S I O N  APPLICATION. U l T H l N  6 MO. OF 

STATE AUTHORIZATION 
FOR MIXED UASTE. 
( 7 / 2 5 / 9 0 )  

C*, -------------------.--------------.--------------.----------------------------------------------.-------------------------------------- 
I' NEU MEXICO SUBMITTAL OF N/A SUBMIT PERMIT € 1 0  CALLED FOR - - ENVIRONMENTAL PART B RCRA APPLICATION BY PART B APPLICATION 

IMPROVEMENT PERMIT 2 / 2 8 / 9 1  U l T H l N  6 MO. OF 
D I V I S I O N  APPLICATION. REWEST 

----------------------------------------------------------------------------------------------------------------.-------------.-------- 
U.S. NESHAPS DATA PACKAGE 
ENVIRONMENTAL (RADIONUCLIDES). SUBMITTED TO THE 
PROTECTION DOE ON 1 1 / 0 7 / 9 0  
AGENCY 

-------------------.-----------------.--.--------------.--*------------------------------------------------.--------------.------------ 
DEPARTMENT OF RIGHT-OF-UAY 11153809 8/17/83 N A ACT l VE RIGHT-OF-UAY 
THE INTERIOR, FOR UATER EXTENDED I N  
BUREAU OF LAND P I P E L I N E .  PERPETUITY, 
MANAGEMENT l M b l F l E D  FOR 

CONSTRUCTION 
OF FENCE ALONG 
E AND U SIDES OF 
NORTH ACCESS ROAD. 



Table 3-4 
1990 Active Environmental Permits 

(continued) --------------------------------------------.------------------------------------------------------------.----------------.------------ 
TYPE OF DATE 

GRANT 1 NG PERMIT/  PERMIT PERMIT PERMIT ACT l ON 
AGENCY APPROVAL NUMBER GRANTED EXPIRATION STATUS CONDITIONS REQUIRED COMMENTS ------------------------------------------------------------------------------------------.------------------.------------------------- 

DEPARTMENT OF R I G H T - O F - U A I  NM55676 8 / 2 4 / 8 3  N A ACT l VE R I G H T - O F - U A I  
THE INTERIOR, FOR NORTH EXTENDED I N  
BUREAU OF LAND ACCESS ROAD. PERPETUITY, 
MANAGEMENT (20,32,33,06) MODIFIED FOR 

CONSTRUCTION 
OF FENCE ALONG 
E AND U S I D E S  OF 
NORTH ACCESS ROAD 
AND TO I N S T A L L  
OVERHEAD ELECTRIC 
L I N E .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DEPARTMENT OF R I G H T - O F - U A I  NM55699 9 / 2 7 / 8 3  MA ACT l VE R I G H T - O F - U A I  
THE INTERIOR, FOR RAILROAD. EXTENDED I N  
BUREAU OF LAND PERPETUITY. 
MANAGEMENT ----------------------------------------------------.---------------------------------------------------------------------------------- 
DEPARTMENT OF R I G H T - O F - U A I  NM63136 7/3/86 N A ACT l VE 
THE INTERIOR, FOR DOSIMETRY 
BUREAU OF LAND AND AEROSOL 

w MANAGEMENT SAMPLING SITES.  
1 (22,31,20,07) - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DEPARTMENT OF R I G H T - O F - U A I  NM65801 1 1 /7/86 MA ACT l VE 
THE INTERIOR, FOR SEVEN 
BUREAU OF LAND SUBSIDENCE 
MANAGEMENT MONUMENTS. 

(22,31,20,07J 
(22,31,21,05) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DEPARTMENT OF R I G H T - O F - U A I  NM77921 8/18/89 8/18/2019 ACTIVE 
THE INTERIOR, FOR AEROSOL 
BUREAU OF LAND SAMPLING S I T E .  
MANAGEMENT (24,32,06,13) _____-____.__----_--------------------.------------------.----------------------------------------------------------------------------- 
DEPARTMENT OF R I G H T - O F - U A I  NM822 1 2  0 9 / 1 2 / 8 9  09/12/92 ACTIVE REPLACES 
THE INTERIOR, FOR TEN RAPTOR NM-060-LUP-235 
BUREAU OF LAND NESTING 

PLATFORMS - - - - -  ------------------------------.----------------------------.-- :::::u; ' \ - - - - - - - - - - . - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

R I G H T - O F - U A I  NM82245 1 2 / 1 3 / 0 9  1 2 / 1 3 / 2 0 1 9  A d  1 
THE I N  FOR SURVEY f. .- 
BUREAU OF LAND MONUMENT 



1990 Active Environmental P e ~ t s  
(continued ) -----------------------.--------------------------------------------------------------------------------------------------------------- 

TYPE OF DATE 
GRANT I NG PERM l T/ PERMIT PERM I T PERM l T ACT I ON 

AGENCY APPROVAL NUMBER GRANTED EXPIRATION STATUS CONDITIONS REQUIRED COnMENTS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DEPARTMENT OF FREE USE N M - 0 6 0 - F W - 7 0 2 0  1 / 3 1 / 8 9  1 / 2 3 / 9 0  ACTIVE MAXIMUM EXCAVATION CALICHE USE REPORTS 
THE INTERIOR, PERMIT THROUGH 28,000 CU YDS. SUBMITTED 1 / 9 0  
BUREAU OF LAN0 (21,32,33,05). 1 / 2 3 / 9 0  
MANAGEMENT ----------.---------------------------------------------------------------------------------------------------------------------------- 
DEPARTMENT OF FREE USE N M - 0 6 0 - F W - 7 0 3 0  6 / 8 / 8 9  6 / 8 / 9 0  ACTIVE MAXIMUM EXCAVATION CALICHE USE REPORTS 
THE INTERIOR, PERMIT THROUGH 4 0 0 0  CU YDS. SUBMITTED 1/90 
BUREAU OF LAND (23,30,01,07). 6/8/90 
MANAGEMENT ---------.-------------------.---------------.----------------------------------------.------------------------------------------------ 
DEPARTMENT OF LAND USE NM-067-LUP-237 2 / 9 / 8 7  2 / 9 / 9 0  ACT I V E  LANDFILL CLOSED I N  
THE INTERIOR, PERMIT TO THROUGH ACCORDANCE U l T H  
BUREAU OF LAND DISPOSE OF 2 / 9 / 9 0  PERMIT REQUIREMENTS. 
MANAGEMENT CONSTRUCTION RECLAMATION 

DEBRIS. REQUIRED. --------------.-------.---------------------------------------------------------------------------------------------------------------- 
DEPARTMENT OF RIGHT-OF-UAY MA MA MA PEND l NG PENDING BLM 
THE INTERIOR, FOR SECURITY APPROVAL. 
BUREAU OF LAND FENCE INSTALATION. 
MANAGEMENT -----------------------------.-----------.---------------.---------------------------------.------------------------------------------- 

W U.S. ACKNOULEDGEMENT NHD982283566 10/87 MA l NACT l VE MA ACTIVE GENERATOR 
' 1  ENVIRONMENTAL OF NOTIFICATION - STATUS: TERMINATE 

PROTECTION OF HAZARDOUS 3/90 
AGENCY UASTE A C T I V I T Y  

(TRUPACT). 





--) 
Table -,/5 

1991 Active Environrental Permits 
(continued) ------------------------.-------.-----------.--------------------------------------------------*-----------.---.----.------------------ 

TYPE OF DATE 
GRANT l NG PERM1 T/ PERM l T PERM l T PERM 1 T ACTION 

AGENCY APPROVAL NUMBER GRANTED EXPIRATION STATUS CONDITIONS REQUIRED COMMENTS ----------------------------.---------.-----------------------.------------------------------------------------------------------------ 
NEU MEXICO CONCURRENCE N A 7/25/83 N A ACT l VE N A N A 
DEPARTMENT OF THAT THE ARCHAEO- 
FINANCE AND LOGICAL RESOURCES 
ADMINISTRATION PROTECTION PLAN 
PLANNI NG PREPARED BY THE 
D I V I S I O N ,  DOE I S  ADEQUATE 
HISTORIC TO M I T I G A T E  ANY 
PRESERVATION ADVERSE IMPACTS 
BUREAU UPON CULTURAL 

RESOURCES RESULT- 
I N G  FROn CON- 
STRUCTION OF THE 
FULL U l P P  FACIL ITY.  ----------------------.----.--------------------------------------.------------.-----------.---.--------------------------------------- 

U.S. ACKNOULEDGEMENT NM6890139088 1/88 N A ACT l VE B I E N N I A L  REPORT 
ENVIRONMENTAL OF NOTIFICATION SUBMITTED 3 / 9 0  
PROTECTION OF HAZARDOUS 
AGENCY WASTE A C T I V I T Y  

(UIPP).  ---------------------------------------------.--------------------------.------------------------------------------.------------------- 
U.S. NOTIFICATION OF NA 0 4 / 1 5 / 8 6  NA ACT l VE 

Y ENVIRONMENTAL PRESENCE OF 2 
PROTECTION UNDERGROUND FUEL 
AGENCY STORAGE TANKS 

AT UIPP.  

INVENTORY CONTROL 

----------*.-------------------------------------------------------------------------------------------------------.- 
NEW MEXICO SUBMITTAL OF 7/ 88 N A ACT l VE AWAITING APPROVAL 
ENVIRONMENTAL PART A RCRA 
IMPROVEMENT PERMIT 
D I V I S I O N  APPLICATION. 

$ 2 0 0  ANNUAL FEE 
SUBMITTED 7 /25 /91 .  
ANNUAL FEE DUE 7 /92 .  

- - - - - - - - - - - - - - - - - -  
PART A WAS SUBMIT 
TED TO BOTH E I D  

'AND EPA REGION V I  
ON 1 / 2 2 / 9 1  

------------------------.------------.---------------------.---.-------.-------.-------.----------------.-------------------------.---- 
NEW MEXICO SUBMITTAL OF N/A U N T I L  PERMIT I S  PART B WAS SUBMIT- 
ENVIRONMENTAL PART B RCRA ISSUED THE U l P P  TED TO E I D  ON 2 / 2 6 / 9 1  
IMPROVEMENT PERMIT W I L L  OPERATE UNDER AND TO EPA REGION V I  
D I V I S I O N  APPLICATION. INTERIM STATUS ON 2 / 2 7 / 9 1  



Table 3-5 
1991 Active Environmental Permits 

(continued) .----------------------------.---------------------------------------------.----------------------------------------------------------- 
TYPE OF DATE 

GRANT I NG PERMIT/ PERMIT PERM I T  PERMI T ACT l ON 
AGENCY APPROVAL NUMBER GRANTED EXPIRATION STATUS CONDITIONS REQUIRED C M E N T S  ---------------------------------------------.-------------------------------------------.--------------------------------------------- 

U.S. NESHAPS DATA PACKAGE 
ENVIRONMENTAL (RAOIONUCLIDES). SUBMITTED TO THE 
PROTECTION DOE ON 11/07/90 
AGENCY DATA PACKAGE 

SUBMITTED TO THE 
EPA ON 0 2 / 1 9 / 9 1  ---.----------------------------------.-.------------------------------.-.------------------------------------------------------------- 

DEPARTMENT OF RIGHT-OF-UAY NM53809 8 /  1 7 / 8 3  N A ACT l VE RIGHT-OF-UAY 
THE INTERIOR, FOR UATER EXTENDED I N  
BUREAU OF LAND P I P E L I N E .  PERPETUITY, 
MANAGEMENT MODIFIED FOR 

CONSTRUCTION 
OF FENCE ALONG 
E AND U S I D E S  OF 
NORTH ACCESS ROAD. -----------------------------------------------------------------------------------------------------------------------------------.--- 

DEPARTMENT OF RIGHT-OF-WAY 111155676 8 / 2 4 / 8 3  N A ACTIVE RIGHT-OF-UAY 
THE INTERIOR, FOR NORTH EXTENDED I N  
BUREAU OF LAND ACCESS ROAD. PERPETUITY, 
MANAGEMENT (20,32,33,06) MODIFIED FOR 

CONSTRUCTION 

Y OF FENCE ALONG 
E AND U SIDES OF - 

rn 
NORTH ACCESS ROAD 
AND TO INSTALL 
OVERHEAD ELECTRIC 
L INE.  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - -  

DEPARTMENT OF RIGHT-OF-UAY 111155699 9 / 2 7 / 8 3  N A ACT l VE RIGHT-OF-WAY 
THE INTERIOR, FOR RAILROAD. EXTENDED I N  
BUREAU OF LAND PERPETUITY. 
MANAGEMENT ---------------------------------------------------------------------------------------------------------------------.----------------- 
DEPARTMENT OF RIGHT-OF-WAY NM63136 7 / 3 / 8 6  N A ACT l VE 
THE INTERIOR, FOR DOSIMETRY 
BUREAU OF LAND AND AEROSOL 
MANAGEMENT SAMPLING SITES.  

(22,31,20,07) 
- - - - - _ , . - - - - 1 - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ - - - - - - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

!::.($F RIGHT-OF-WAY NM65801 1 1 / 7 / 8 6  N A 
FOR SEVEN 

BUREAU LA;D SUBSIDENCE 
MANAGEMENT MONUMENTS. 



1991 Active Environmental Pennits 
(continued) ----.-----------------------------------------------------------------------------------------.---------------------------------------- 

TYPE OF DATE 
GRANT l NG PERMIT/ PERMIT PERMI T PERMI T ACTION 

AGENCY APPROVAL NUMBER GRANTED EXPIRATION STATUS CONDITIONS REQUIRED COMMENTS ----------------------------------.---------------------------------------------------------------------------------------------------- 
DEPARTMENT OF RIGHT-OF-WAY ~ ~ 7 7 9 2 1  8 / 1 8 / 8 9  8 / 1 8 / 2 0 1 9  ACTIVE 
THE INTERIOR, FOR AEROSOL 
BUREAU OF LAND SAMPLING SITE.  
MANAGEMENT (24,32,06,13) ---.--.-------------.-.---------------------------------------------------------------------------------------------------------------- 
DEPARTMENT OF RIGHT-OF-WAY NM82212 0 9 / 1 2 / 8 9  0 9 / 1 2 / 9 2  ACTIVE REPLACES 
THE INTERIOR, FOR TEN RAPTOR NU-060-LUP-235 
BUREAU OF LAND NESTING 
MANAGEMENT PLATFORMS --------------------------------------------------------------------------------------------------------.------------------------------ 
DEPARTMENT OF RIGHT-OF-WAY ~ ~ 8 2 2 4 5  1 2 / 1 3 / 8 9  1 2 / 1 3 / 2 0 1 9  ACTIVE 
THE INTERIOR, FOR SURVEY 
BUREAU OF LAND MONUMENT 
MANAGEMENT INSTALLATION 

(22,31,16,04) 
(22,31,17,01). ---------------------.------.---------------------------------------------------------------------------------------------------------- 

DEPARTMENT OF RIGHT-OF-WAY NA NA NA PEND I NG PENDING BLM 
THE INTERIOR, FOR SECURITY APPROVAL. 
BUREAU OF LAND FENCE INSTALATION. 
MANAGEMENT 

W -------------------------------------------------------------------------------------------.------------------------------------------- 
1 - 
4 
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CHAPTER 4 

ENVIRONMENTAL PROGRAM INFORMATION 

It is the policy of the WIPP to conduct its operations so as to comply with all applicable enviro~lental laws and 
regulations. 

4.1 ENVIRONMENTAL MONITQBING PROGRAhf 

The OEMP monitors a comprehensive set of parameters in order to detect and quantify any present or 
potential future environmental impacts. Nonradiological portions of the program focus on the 
immediate area surrounding the site, whereas radiological surved.lance generally covers a broader 
geographic area including nearby ranches, villages, and cities. Environmental monitoring will continue 
at the site during project operations and through decommissioning activities. 

The goal of the OEMP is to determine whether there are impacts during the operational phase of WIpp 
on the local ecosystem and, if so, to evaluate their severity, geographic extent, and environmental 
signif~cance, and identify correctable actions and make every effort to minimize the environmental 
impacts of the WIPP. Table 4-1 summarizes the OEMP sampling schedule and sampling type, whereas 
Table 4 2  denotes the analytical array for the various sample types. The tables list the sample types, the 
number of sampling stations, the approximate sampling schedule, and the environmentaUecological 
parameters to be monitored or analyzed. Additional or different types of samples will be collected and 
analyzed as necessary to investigate and explain trends or anomalies that may have a bearing on 
environmental impacts. 

As recommended in DOE/EP-0023 (Corley et al., 1981), the OEMP monitors levels of naturally 
occurring radionuclides and those associated with world-wide fallout, in addition to those expected in 
the WIPP waste. The geographic scope of radiological sampling is based on projections of potential 
release pathways (see Figure 4-1, Primary Pathway Exposure) and the types of radionuclides in WIPP 
waste. Also, the surrounding population centers are monitored even though release scenarios involving 
radiation dose to residents of those population centers are improbable due to the extended distances 
from the WIPP. Ecological sampling activities will continue to be performed at the permanent 
ecological monitoring plots, whose locations are unchanged from the earlier EMP. 

4.2 W A N  B1p ACT 

The CAA is a broad federal statute which, among other things, specifies national ambient air quality 
standards and sets emission limits for specific air pollutants from certain sources. These standards are to 
be achieved by the states through development and adoption of implementation plans. The CAA also 
authorizes the EPA to set new source performance standards and NESHAPs. The EPA has also 
developed special programs for prevention of significant deterioration of air quality. The WIPP 
complies with CAA criteria. 

The Federal Water Pollution Control Act (FWPCA) of 1972, as amended by the CWA and the Water 
Quality Act (WQA) of 1987, forms a legal framework intended to support the maintenance and 
restoration of water quality in surface water, with the ultimate goal of "fishable and swimmable" water 
quality. The FWPCA established the National Pollutant Discharge Elimination System (NPDES) as the 
regulatory mechanism to achieve this goal by regulating discharge to navigable streams, rivers, and lakes. 



The WQA has significantly changed the thrust of enforcement activities. In the future, muq~"'"% 
emphasis will be placed on monitoring and control of toxic constituents in wastewater, per 
outfall compose entirely of stormwater, and imposition of regulations governing sewage 
Best management practices will influence waste handling from point of discharge back to the sourc 
applicable the WIPP does comply with the CWA. 

4.4 RESOURCE CONSERVATION AND RECOVERY ACT 

The RCRA was enacted in 1976, and implementing regulations were promulgated in May of 1980. 
body of regulations is intended to ensure that hazardous wastes are disposed of in an environments 
safe manner, and that facilities that store, treat, or dispose of hazardous waste do so in a way that 
protects human health and the environment. The Hazardous and Solid Waste Amendments of 198 
created a set of restrictions on land disposal of hazardous wastes uhless certain treatment standard 
be satisfied. This act also places increased emphasis on waste minimization activities and serves as 
11. '-.anism to enforce cleanup. 

h, .,azardous solid waste generated on site consists primarily of paper and cardboard, constructic 
wastes, and cafeteria waste. Whereas, hazardous wastes are principally petroleum based products. 
February 1989, the governor of New Mexico signed legislation which authorizes the EID to regulatt 
radioactive mixed waste at the WIPP. The WIPP complies with RCRA requirements as applicable 
the facility. 

4.5 S1 JPERFI JND AMENDMENTS AND REAUTHORJZATION ACT 

The SARA Title I11 provisions added significant public notification requirements to the Comprehe 
Environmental Response, Compensation and Liability Act (CERCLA). There are no declared 
CERCLA sites at the WIPP site. At this time, all of the inactive solid waste units and 
WIPP site are being investigatedJremediated under regulations of RCRA and not CERCL 
summary toxic chemical inventory data required under SARA Title I11 will be 

4.6 FEDERAL INSECTICIDE. FUNGICIDE AND RODENTICIDE ACT 

The Federal Insecticide, Fungicide and Rodenticide Act, as amended, contains federal regulation: 
governing the manufacture and use of biocides. Procedures promulgated under this act (40 CFR 
150-180) govern the use, storage, and disposal of all pesticides, pesticide containers, and pesticide 
residues. At the WIPP site, pesticides are used in accordance with these regulations. 

The WIPP site had no accidental releases into the environment during 1990. In the future during 
operations if a release occurs all state and federal regulatory agencies will be promptly notified of 
release. 



, a  4.8 -T ENVIRONMDUilJ, ACTMTIES 
, 

~ ~ d d  
This section addresses si@~cant environmental activities that occurred during 1989. 

48.1 p n  Prey- , .  . . 

The WIPP Waste Minimization and Pollution Prevention Awareness Plan has been drafted and 
is currently being revised to incorporate comments. A second managerial review and an 
interactive comment session occurred in April of 1991. The final plan will be submitted to 
DOEiWPO by May 1991. 

During 1990 there were six environmental training courses offer to WIPP personal they were: 

40 hour hazardous waste operations 

RCRA training 

Environmental regulations 

e. Basic environmental training 

Fundamentals of groundwater and wells 

Westinghouse School for Environmental Excellence 

In 1985, the Los Medanos Cooperative Raptor Research and Management Program was 
initiated under the sponsorship of the DOE with support from the BLM and the New Mexico 
Living Desert State Park. Part of the goal of this program, which is being conducted by 
researchers from the University of New Mexico, is to evaluate the impacts of WIPP activities on 
the breeding success of raptors (i.e., hawks and owls) that are found in great abundance in the 
area. 

During 1990,80 raptor nests and 31 Chihuahuan raven nests were located and monitored in the 
study area. Reproductive success of raptor species was poor, especially for Chihuahuan Ravens. 
The poor success rate was probably due to low prey availability, particularly rabbits. The 
average clutch size for Harris Hawks, averaged 2.47 with 1.00 offspring fledged, for a total 
recruitment of 14 individuals into the study population. Similarly, Swainson's hawks and great 
horned owls experienced low numbers of young fledged. 

The calendar year 1990 precipitation was lOcm (3.97m) above normal with a total precipitation 
amount of 41cm (15.97in). Typically the majority of precipitation occurs in July and August, 
however only 36 percent of the annual precipitation was received in these months. 

With three proceeding years of below normal precipitation prey species have been slow to 
respond to an above normal year. The previous years reduction in prey lead to a decrease in the 
nesting success of indigenous raptors. As plant communities and dependant prey species 
recover, raptor populations should respond accordingly. 



There was no reclamation activities performed for WIPP disturbed areas in CY 199#'11''''UL lllJ 

reclamation studies conducted in 1988 and 1989 were evaluated through 1990. 

The WIPP's current studies aim to answer the following questions relative to seed bed 
preparation and seed mix selection: 

Does single ripping the seed bed on caliche roads produce different results than 
double ripping? 

Does use of caliche as a top dressing produce different results on a reserve pit t t  
using it? 

Do different directions of tillage produce different results on a dune site? 

Do native forbs and grasses from commercial sources produce different results t 
prescribed BLM mix? Current studies examine a total of 30 native plant species 
including 10 grasses, 5 shrubs, and 15 forbs. 

Plots on roads, an 18 acre reserve pit, and a brine pit have been marked with permanent 
identification labels which should allow for long-term identification of plot treatments in t 
field and facilitate a long-term monitoring schedule. 

To fulfill DOE commitments for reclamation ol  disturbed lands, a draft reclamation plan 
written to guide future reclamation projects. The reclamation plan takes effect in 1991 wi 
filling of reserve pits on WIPP well pads and ultimately ends with site decommiss 

i 



TABLE 4-1 

OEMP SAMPLING SCHEDULE 

SAMPLING SAMPLING 

TYPE OF SAMPLE LOCATIONS FREQUENCY 

Liquid Iduent 1 Semiannual 

Liquid Effluent 1 Semiannual 

Airborne Effluent 3 Continuous 

Meteorology 2 Continuous 

Exposure Rate Meter 1 Continuous 

Atmospheric Particulate 7 Weekly 

Air Quality 1 Continuous 

Vegetation-Radioanalysis 4 Annual 

Beef 2 Annual* 

Game Birds 2 Annual 

Rabbits 2 Annual 

Soil-Radioanalysis 7 Biennial 

Surface Water 8 Annual 

Groundwater C1 Fiih 

14 Annual 

2 Annual 

Sediment 6 Biennial 

Aerial Photography Site Wide Annual 

Salt Impact Studies 

Surface Photography 

Soil Chemistry 

Soil Microbiota 

Vegetation Survey 

Wildlife Survey 

Biannual 

Quarterly 

Semiannual 

Biannual 

Annual 



TABLE 4-2 

OEMP ANALYTICAL ARRAY 

TYPE OF SAMPLE ANALYSIS 

Liquid Influent 

Liquid Effluent 

Airborne Effluent 

Meteorology 

Exposure Rate Meter 

Atmospheric Particulate 

Air Quality 

Vegetation Radioanalysis 

Beef 

Game Birds 

Rabbits 

Soil Radioanalysis 

Surface Water 

Groundwater 

Fish 

Sediment 

Aerial Photography 

Gross a ,  Gross b, pH, TSS, Specific 
Radionuclides 

Gross a ,  Gross /I, pH, TSS, Specific 
Radionuclides, Chemical Constituents 

Gross a, Gross P, Specific Radionuclides 

Temperature, W i d  Speed, Wind Directio 
Precipitation, Dew Point, Barometric Pres 

Penetrating Radiation 

Gross a ,  Gross /I, TSP, Specific Radionclic 

03, CO, H2S, SO2, NOX 

Specific Radionuclides 

Specific Radionuclides 

Specific Radionuclides 

Specific Radionuclides 

Gross a ,  Gross b, Specific Radionuclides 

Gross a ,  Grossb, Specific Radionuclides 
TSS, pH 

Specific Radionuclides, pH 

Specific Radionuclides 

Gross a ,  Grossb, Specific Radionuclides 

Area of Land Disturbed 



TABLE 4-2 
(Continued) 

OEMP ANALYTICAL ARRRAY 

TYPE OF SAMPLE ANALYSIS 

Salt Impact Study 

Surface Photography 

Soil Chemistry 

Soil Micorbiota 

Vegetation Survey 

Visual impacts 

pH, EC* Na, C1, Mg, Ca, K 

Microbial Activity, Litter Decomposition 

Foliar Coverage, Species Richness, Annual 
Plant Density 

Wildlife S w e y  Bird and Small Mammal Population Densities 

TSS = Total Suspended Solids 
TSP = Total Sus ended Particulates 
EC = ~1ectricaf)~onductivity 

Specific Radionulides = 238 239m0 alp,,, t33U, 23SU, DlAm, D h ,  226Ra, 1 3 7 ~  
PY 

'OK, 7 ~ e ,  %o, Unab Thnat 

Chemical Constituents = Chloride, iron, manganese, phenols, sodium, sulfate, pH, specific conductance, total 
organic cabon, total organic halogen, arsenic, barium, cadmium, chromium, fluoride, lead, mercury, nitrate, 
selenium, silver, en&, methoxychlor, toxaphene, 2,4-D, 2,4,5-T, siivex. 

'In addition, surface water samples from Hill Tank and Red Tank will be analyzed for the 
above chemical constituents biannually. 



FIGURE 4-1 
PRIMARY PATHWAYS TO MAN FOR RADIOACTIVE RELEASES FROM THE WlPP FACILITY 



CHAPTER 5 

ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 

The following sections provide a description of the various subprograms constituting the OEMP at the WIPP. 

5.1 RADIOACTIVE EFFLUENT MONITORING 

During March 1989, the monitoring activities of the Radiological Baseline Program (RBP) were 
combined into the OEMP. This program is described in the Operational Environmental Monitoring 
Plan for the Waste Isolation Pilot Plant, ( D O W P P  88-025). This plan defines the scope and extent of 
the WIPP effluent and environmental monitoring programs during the operational life of the facility. 
The OEMP is the database for all environmental comparisons once the WIPP is operational. 

Draft Order DOE 5400.6, Requirements for Radiological Effluent Monitoring and Environmental 
Surveillance for U.S. DOE Operations (DOE,1988c), requires that monitoring of liquid waste effluent 
streams be adequate to demonstrate compliance with dose limits in Order DOE 5400.5, Radiation 
Protection of the Public and the Environment (DOE, 1990). This order also requires the monitoring of 
potential sources of contaminated airborne emissions. Since no radioactive waste was received at the 
WIPP site in 1990, no effluent sampling or release data are reported in this document. 

It should be noted that a complete environmental radiological baseline summarization is forthcoming 
from a WIPP subcontractor. It is anticipated this report will be available in CY 1991. 

p"".\ 
5.2 W R O N M E N T A L  RADIOACTIVITY MONITORING 

W The following subsections present the monitoring results of the various subprograms of the OEMP for 
1990. These include aerosol monitoring, ambient radiation, terrestrial radioactivity, hydrologic 
radioactivity, and biotic radioactivity baseline subprograms. Figures 5-1 through 5-6 summarize sample 
type and location for the WIPP and vicinity for the various subprograms. 

Sampling airborne aerosol particulates is an important component of the OEMP. The Final 
Safety Analysis Report (FSAR) (DOE, 1990) identifies the atmospheric pathway as essentially 
the only release pathway resulting in a potential dose to the public. Nine continuous particulate 
aerosol samplers operate at eight locations (two at WIPP East), three within the Zone I1 
boundary and four at local ranches and communities (Figure 5-1). The continuous aerosol 
samplers presently in use maintain a regulated flow rate of approximately 950 milliliters per 
second (two cubic feet per minute) of air through a 47-millimeter (1.9-inch) glass fiber filter for 
particulate collection. Table 5-1 lists the quarterly average concentrations of the alpha and beta 
activity on the low-volume aerosol filters from each location for the first and second quarters of 
1990. 

Airborne particulate sampling was initiated in July 1985 at a few locations. Routine weekly filter 
collections and subsequent radiochemical analysis began in early 1986 for all locations except 
the Far Field location, where data collection began in October 1986. Particulate filters were 
collected weekly at all locations in 1990. These filters were analyzed at the Environmental 
Counting Lab at the WIPP, where a gross alpha and gross beta count of each weekly fdter was 
completed. 



P 1 p q ~ l k b ,  Figure 5-2 represents the mean gross alpha concentrations for all eight sampling lor , 
individual gross alpha concentrations reported for each location is documented in t. 

k , d j l v p d  The mean gross alpha concentrations in Figure 5-2 shows limited fluctuation throughout th 
year and are consistently less than 1 E-9 Bqlml. These fluctuations appeared to be consiste 
among all sampling locations. 

The mean gross beta concentrations Figure 5-3, fluctuate throughout the year, mically witi 
the range of 1.0-3.0 E-9 Bqlml. Appendix I1 shows the 1990 gross beta concentration for ez 
individual sampling location which was used to establish the mean. 

Gross beta and alpha measurements provide an indication of total radionuclide concentrat 
or may indicate changes in a specific radionuclide concentration. These measurements are 
used for screening to ensure that important radionuclides are not overlooked when perforr 
a specific measurement. However, gamma spectroscopy is performed in the WIPP 
Environmental low-level counting lab which identifies individual radionuclides and defines 
specific baseline environmental parameters. These analysis techniques have previously bee 
performed under a contract issued to a contract laboratory. 

522 Ambient Radiation Baseline 

A Reuter-Stokes High Pressure Ionization Chamber (HPIC), designed to monitor low leve 
gamma radiation in the environment, was put into operation in May 1986. This unit is loca: 
the WIPP far field location which is 1000 meters northwest of the site. The detector used t 
measure low levels of gamma radiation is a pressurized ion chamber and measures levels o 
radiation from 1 to 100 microroentgen per hour bR/hr).  Using the average rate of 7.4pR, 
the estimated annual dose is approximately 65 millirem. The fluctuations noted ar 
due to calibration of the system and meteorological events such as the high intensit 
thunderstorms which frequent this area in late summer. 'L,' 

The Reuter-Stokes shows a rise in the average radiation level for the fourth quarter. A sea 
rise in ambient radiation has been observed in the first and fourth quarters each year. As s 
in previous reports, it is speculated that this fluctuation may be due to variations in the emi 
and dispersion of Radon-222 from the soil around the WIPP site. These variations can be 
caused by meteorological conditions, such as inversions, which would prevent the radon pr 
from dispersing. 

This'sensor was down for 2.5 months in CY 1990 as the main battery which supplies the hik 
voltage input to the pressure chamber ceased to accept the recharge capability from the 
charging unit. Thus, a new battery had to be procured, installed and the entire system had 
recalibrated thus requiring downtime. 

These estimated annual dose of 65 millirem are calculated from the operational time in CI 
and from historical known values typical for this area as indicated from the HPIC. 

5 2 3  Radlologlcal Soil hicmhwg . . . . 

The annual collection of radiological soil samples was conducted December in 1990 at 7 
locations (Figure 5-4). A template inserl allows the collection of samples at three depths : 
each location: (1) surface sample, 0 - 2 centimeters (0.8 inch deep); (2) intermediate (mi( 
sample, 2 - 5 centimeters (0.8 - 2.0 inches); and (3) deep sample, 5 - 10 centimeters (2.0 - 2 
inches deep). Every sample was a composite of 10 randomly located subsamples, each 
delineated by a 10 by 10 centimeter (3.9 by 3.9 inches) stainless steel template. Soi, 
collected during 1990 were archived since the required number of baseline soil sa 7:; 
already been collected and analyed for the OEMP. 1. Y' 



This program is also valuable in documenting any possible radiological contamination of the soil 
from any of the local potash mines located primarily in Nash Draw or from the Gnome site 
which is approximately 12.8 Km (8 miles) southwest of the WIPP site. 

This subprogram is designed to establish baseline radiation levels in surface water bodies, 
bottom sediments, and groundwater. The following discussion of the hydrologic program 
includes sampling locations, times and data collected during 1990, and refinements made to the 
program since the publication of the RBP Sampling Plan (Reith and Daer, 1985). There were 
no annual surface water or sediment samples collected during CY 1990. 

Surface Water and sediment samples were collected in 1985-1988 as directed by the OEMP 
(Figure 5-5). This baseline data is being compiled by a subcontractor and should be available 
by the end of 1991. Two years of preoperational data are required by Order DOE 5400.1 to 
establish a preoperational baseline for nuclear facilities. This program is also valuable in 
documenting any possible radiological contamination of the soil from any of the local potash 
mines located primarily in Nash Draw or from the Gnome site. 

Groundwater samples were collected in accordance with the Water Quality Sampling 
Program (WQSP). The primary objective of the WQSP is to obtain representative and 
repeatable ground water quality data from selected wells under rigorous field and laboratory 
procedures and protocols. At each well site, the well is pumped and the ground water serially 
analyzed for specific field parameters. Once the field parameters have stabilized, denoting a 
chemical steady state with respect to those parameters analyzed, a frnal groundwater sample 
is collected to be analyzed for radionuclides. The controlling document for the WQSP is the 
WIPP Water Quality Sampling Plan and Procedures Manual, WP 02-1, Rev 2. 

The primary water bearing units being evaluated by the WQSP are the Culebra and Magenta 
Dolomite members of the Rustler Formation. Samples have also been collected from the 
Dewey Lake Redbeds Formation at local ranches. An indepth discussion of groundwater 
hydrology appears in Chapter 7.0, Groundwater Protection. 

Figure 5-6 provides a map of the groundwater sampling locations. Approximately 23 wells are 
being monitored by the  WQSP in support of the OEMP. In 1990.16 Culebra and three 
Magenta wells were sampled and analyzed. Four recently drilled wells were added to the 
WQSP and sampled for the first time in 1987. Wells H-14 and H-15 were drilled in 1986. Wells . 
H-17 and H-18 were drilled in 1987. WIPP-19 was also sampled for the first time in 1987. All 
five wells are completed in the Culebra and are located to give the RBP and WQSP a more 
complete coverage of the area surrounding the WIPP site. 

For the WQSP, groundwater was sampled at ten privately owned water wells that supply 
drinking water for livestock and human consumption. Of these ten wells, nine supply 
groundwater for livestock consumption and one (Barn Well) supplies groundwater for human 
consumption. 

There is extensive oil and gas production in the WIPP vicinity as well and the Gnome site which 
is located approximately 22.8 Km (8 miles) southwest of the site. However, there is no known 
source for radiological contamination of the groundwater near the site. 



, 
The radiological groundwater samples collected in 1990 CY were archived. The re 
amount of baseline groundwater samples have been collected and analyzed as spec, .I 

OEMP for the preoperational baseline. 

This subprogram characterizes background radioactivity levels in key organisms along pos 
food chain pathways to man. Vegetation, rabbits, quail, beef, and fish are sampled, and 
palatable tissues are analyzed for concentrations of transuranics and common naturally 
occurring radionuclides. During 1990, samples of fish, quail, and rabbits were collected ai 
archived since the required number of baseline biotic samples had already been collected 
analyzed for the OEMP. Representative sample locations are shown in Figure 5-7. 

5 3  ASSESSMENT OF POTENTIAL DOSE TO THE PUBLIC 

There was no waste received at the WIPP in 1990, therefore, there was no exposure of the public tc 
radiation due to WIPP operations. Documentation of naturally occurring background radiation is 
discussed in Section 5.2.2, Ambient Radiation Baseline. 



Figure 5-1 
Continous Air Sampling Stations 

-- .- - 



TABLE 5-1 

ACTlVITY CONCENTRATIONS IN QUARTERLY AVERAGES 
OF THE LOW VOLUME AEROSOL FILTERS 

(Bqlml) 

FIRST QUARTER 1990 

LQfxmN 
Carlsbad 
Smith Ranch 
M i  Ranch 
WIPP Far Field 
WIPP South 
WIPP East (1) 
WIPP East (2) 
Eunice 
South East Control 

LOCATION 
Carlsbad 
Smith Ranch 
Mills Ranch 
WIPP Far Field 
WIPP South 
WIPP East (1) 
WIPP East (2) 
Eunice 
South East Control 

LOCATION 
Carlsbad 
Smith Ranch 
Mills Ranch 
WIPP Far Field 
WIPP South 
WIPP East (1) 
WIPP East (2) 
Eunice 
South East Control 

LOCATION 
Carlsbad 
Smith Ranch 
Mills Ranch 
WIPP Far Field 
WIPP South 
WIPP East (1) 
WIPP East (2) 
Euince 
South East Control 

ALPHA 
5.8 E-10 
4.8 E-10 
5.8 E-10 
4.6 E-10 
5.5 E-10 
5.0 E-10 
5.5 E-10 
5.5 E-10 
5.0 E-10 

SECOND QUARTER 1990 

ALPHA 
4.1 E-10 
3.0 E-10 
3.7 E-10 
3.6 E-10 
3.4 E-10 
4.0 E-10 
3.8 E-10 
3.9 E-10 
4.2 E-10 

THIRD QUARTER 1990 

ALPHA 
3.9 E-10 
7.3 E-10 
6.1 E-10 
3.8 E-10 
4.1 E-10 
3.6 E-10 
3.8 E-10 
4.0 E-10 
5.1 E-10 

FOURTH QUARTER 

ALPHA 
6.7 E-10 
6.2 E-10 
6.9 E-10 
7.0 E-10 
7.0 E-10 
7 3  E-10 
6.7 E-10 
6.9 E-10 
4.0 E-10 



CONCENTRATION BQ/mL 
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Figure 5-5 
Radiological Surface Water Sampling Sites 
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Figure 5-6 
Groundwater Sampling Locations 



Figure 5-7 
Biotic Sampling Sites 



CHAPTER 6 
ib 

ENVIRONMENTAL NONRADIOLOGICAL PROGRAM INFORMATION 

During March 1989, the monitoring activities of the EMP were combined into the OEMP. This program is 
described in DOEIWIPP 88-025 Operational Environmental Monitoring Plan for the Waste Isolation Pilot 
Plant. This plan defined the scope and extent of the WIPP effluent and environmental monitoring programs 
during the operational life of the facility. The OEMP is the data base for all environmental comparisons once 
the WIPP is operational. It also discusses the quality assurance and quality control programs. The Non 
Radiological Environmental Surveillance (NES) is conducted by the Environmental Monitoring Section of the 
Environment, Safety, Health Department. This program was preceded by the WIPP Biology Program 
(1975-1982), which combined scientific and technical expertise from six universities to develop an extensive 
baseline of information describing the major components of the Los Medanos ecosystem prior to the initiation 
of WIPP construction activities. The principal functions of the NES are: 

To detect and quantify the impacts of construction and operational activities at the WIPP on 
the surrounding ecosystem 

To continue the development of the ecological data base for the Los Medanos Area which 
was initiated by the WIPP biology program 

To investigate unusual and unexpected elements in the ecological and radiological data bases 

e- To provide environmental data which are important to the mission of the WIPP project, but 
which have not or will not be acquired by other programs 

W This section of the ASER presents and discusses data collected between January 1, 1990, and December 31, 
. 1990, as part of the NES of the OEMP. Ecological monitoring at the WIPP includes five subprograms (1) 

meteorological monitoring, (2) air quality monitoring, (3) water quality monitoring, (4) wildlife population 
monitoring, and (5) surface disturbance monitoring through the analysis of aerial photographs. The salt impact 
studies include three subprograms: soil chemistry, soil microbial activity, and vegetation. The results of the 
environmental monitoring activities and discussions of significant findings are presented in this report. 

Unless otherwise noted, all methods used in data collection are those described in the first Ecological 
Monitoring Program semiannual report (DOEtWIPP 86-002) and incorporating the modifications described in 
subsequent reports (Fisher et al., 1985; Fisher, 1987; Fisher, 1988; Jones, 1989). 

6.1 METEOROLOGY 

The WIPP NES includes a primary meteorological station which provides support for various programs 
at the WIPP. Its primary function is to generate dala to aid in modeling atmospheric conditions for 
RES. The meteorological station documents standard meteorological measurements of wind speed, 
wind direction, and temperatures at 3,10, and 40 meters, respectively, with dew point, and precipitation 
monitored at ground level. These parameters are continuously measured and the data are stored as real 
time data in the central monitoring system. 

In addition to the primary meteorological station, the WIPP is equipped with an atmospheric monitoring 
station (AMS) which monitors pollutant gases. At the AMS a secondary meteorological station 
measures and records temperature and barometric pressure, with wind speed and wind direction at 30 
feet (10 meters). 



b,' 
The average annual temperature for the WIPP area in 1990 was 18 'C (64'~). The range fc 
monthly mean temperatures for the WIPP area was '7' to 32 ' C (45' to 89 ' F). (Daily 
maximum, minimum, and average temperature are presented in Appendix 111.) Maximum 
temperatures occur May through August and minimums occur in December through Febru 

The last freezing day of the 1989-90 winter season was May 2, with a temperature of 0' C (3 
The first freezing day of the 1990-91 winter season occurred November 5, with 0' C (32' F). 
The maximum temperature recorded was 46 'C (115 ' F) on June 24. The minimum 
temperature was -14 'C (7 ' F) on December 23,1990. 

The annual precipitation at the WIPP for 1990 was 41 cm (15.97 in), which is above the aver 
for this area by 10 cm (3.97 in). The precipitation for 1990 was 62% more than that recorde 
1989. This has helped to alleviate the drought effects on the ecosystem of this area. Figure t 
displays the monthly precipitation at the WIPP for CY 1990. 

In 1990 the predominate winds in the WIPP area were from the southeast sector. Other no 
winds occur in late spring and are primarily from the west. Various storm systems move thrt 
this area which briefly alter the predominate southeasterly winds. Wind speed noted as cal. 
(less than 0.5 meters per second (MPS) occurred less than one percent of the time. Winds 
1.4 through 10.7 MPS were the most prevalent over 1990. 

6 2  ENVIRONMENTAL PHOTOGRAPHY 

Aerial photographs of the WIPP site were taken semiannually from 1982 till 1989. The 199 1 
photographs were taken once, during late summer, to document surface disturbance, development, 
reclamation activities at the WIPP site and surrounding BLMDOE lands. Spot photographs and ac 
flight lines are archived for future relerence use. 

Surface photography has been conducted at seven ecological study plots since 1984. These photogr: 
are used to document surface impacts at the study plots. Other than the development of trails begir 
in some plots due to foot traffic, 1990 comparative examinations ol these photographs show very litt 
surface impact. 

Seven classes ol pollutant gases are monitored 1000 meters (0.6 mile) northeast of the exhaust shaft 
the WIPP site on a continuous basis. These are: sulfur dioxide (SOz), carbon monoxide (CO), ozor 
(03), hydrogen sulfide (H2S), and oxides of nitrogen (NO, NO2, NOx). In addition, weekly 
measurements of Total Suspended Particulates are made from the particulates collected by the 
low-volume continuous air sampler at the far-field air sampling location. 

The ambient gas monitors are extremely sensitive instruments which require semiannual recertificai 
by a factory engineer. Other than typical adjustments, replacement of filters, and replacement ol w 
parts the ambient gas analyzers required no significant maintenance action. 



The data generated by the analyzers was at the lower limit of detection, which is below the permissible 
concentrations for the State of New Mexico. The permissible New Mexico state standard for the gases 
monitored at the WIPP are listed below: 

S a  10 ppm annually 

CO 8.70 ppm per eight hour average 

0 3  0.06 ppm per one hour average 

NOx 0.10 ppm per one-hour average 

H2S 0.10 ppm per one-half hour average 

6.4 SURFACE WATER AND SEDIMENT OUALJTY MONITORING 

During CY 1990, no annual surface water or sediment quality monitoring was conducted. The OEMP 
requires annual collection and monitoring of these parameters when the WIPP is operational. However, 
with the WIPP being in a preoperational state during 1990, there is no requirement to sample annually, 
since a preoperational baseline has been established. Preoperatioual monitoring began in 1985 and 
continued through 1988 with samples collected annually (Figure 6-2). With three years of background 
data, continuing with annual monitoring is not required. 

Population density measurements of breeding birds and small nocturnal mammals are performed 
annually to assess the effects of the WIPP activities on wildlife populations. Two permanent study sites 
adjacent to the WIPP facility are used for each of these two classes of wildlife. The data are compared to 
two control sites for each class in order to assess the effects of WIPP on wildlife populations. Trap grids 
are used to measure small mammal populations, and 2500 ft Emlen-type transacts are used to measure 
bird population densities. 

Breeding bird densities maintained similar pattern variations as previous years as is represented 
in Table 6-1, Breeding Bird Densities. Population densities were low in control plots compared 
to previous years data. Additionally, control plots displayed densities lower than those found in 
WIPP transects. Variations worthy of note occurred in Northern Mockingbuds, Bobwhites, and 
Mourning dove. Insect dependant species, most notable ladderbacked woodpeckers, were more 
abundant near the site than in previous years. Overall, the patterns of species distribution 
between the WIPP transacts and the Control transacts follow that of previous years. More 
species and a higher total density were found in the WIPP transects, probably due to greater 
habitat diversity near the facility and perhaps more abundant food. Greater numbers of 
flycatchers account for the largest increase of birds near the facility. 

652 Small Nocturnal Mammal Pouulation Densities 

Tables 6-2 and 6-3 summarize the results of the 1990 small mammal surveys in the Control 1 and 
2 (CTI and CT2, respectively) and WIPP Northwest 2 and Southeast 2 (NW2 and SE2, 
respectively) trap grids. Grids are composed of 100 traps set in a 150m x 150111 grid with traps 
spaced 15m apart; the Y axis is noted as 1 through 10 and the X axis is noted as A through J. 
Trapping sessions began May 15,1990 for the NW2 and CIu, grids and ended on May 25,1990, 
and May 30, respectively. For the SE2 and CT1 grids, they were initiate May 30 and completed 
June 21,1991. Mammals were trapped using Sherman live traps baited with cracked grains. 



Mammals were trapped and released for two weeks, three successive nights per week. For 
kangaroo rats, wood and hispid cotton rats, deer mice, and grasshopper mice, numb 
tags were used to identify individuals while clipping of the rear left outer digit was d 

dl smaller pocket mice. Grid location of trapped individuals as well as genus, species, n b b r  
recapture, tag number or digit removal, sex and weight were logged on Small Mammal Dat: 
Sheets. From this data population densities, actual numbers of captures for each genus, trat 
distances for recaptured individuals, and maleifemale ratios were calculated. 

Population densities were calculated using the "Schnabel method" (Tanner 1978) for mark 
recapture mammal trapping. Kangaroo rats were the most common species encountered ar\. 
are the only genus calculable (Table 6-2) for determining the maximum likelihood estimatic 
population and variance estimation. All other genera were generally too small in number to 
calculate population densities using the "Schnabel method" and are listed in Table 6-3 whic 
lists the actual number of captures (including kangaroo rats) rather than statistical populati 
for each plot. 

Within each grid, all the rodents occupy a certain amount of space. By using the data sheets 
plotting all recaptured animals, their unique numbers and their grid locations, total distanu 
each animal moved within the grids during the two trapping sessions was determinable. Of t  
115 kangaroo rats surveyed, 25 moved Om (that is they were recaptured consecutively each I 

in the same trap location). This may be due to home ranges or lactating females, as 17 of thr 
were females. The longest distance traveled was a male in NW2 which traveled 246m. (807 1 
The average distance males traveled in all plots was 55.lm (180.8ft.), females traveled an 
average of 48.9m (160.4ft.). 

In all grids, except NW2, females were dominant. The CT1 population was 69.23% female z 
30.77% male, CT2 was 72.22 % female and 27.78% male, SE2 was 85.71% female and 14.2: 
male, and NW2 was 42.86% female and 57.14% male. 

I/"\ 

Densities were generally higher in all species in 1990 than the six year average exce&thi 
Plains Pocket Mouse. Plains Pocket Mice were most dense in the control plots. Populations 
White-footed and Deer Mice were most prevalent around the site. Of interest to note, one . . 
Hispid Cotton Rat (-1 was trapped in Control 1. This genus was last  trap^ 
in the same plot in 1985 and has not been trapped in any other plot since the previous 1985 
trapping 

6.6 SURFACE AND SUBSURFACE SOIL MONITORING 

During CY 1990 the quarterly sampling of the surface soil as well as the annual deep series was 
conducted during the second quarter. The subsurface soil is collected at two depths, 30 to 45 
centimeters (11.8 to 17.7 in) and 60 to 75 centimeters ( 23.6 to 29.5 in), in the soil profile (Figure 6-3 
However, with the WIPP being in a preoperational, state during 1990, and with on adequate baselint 
established concerning soil properties at the WIPP. No analysis was performed on the soil samples 
collected. The sample collected are archived for future analysis if conditions indicate additional soi 
analytical data is warranted. 

With the baseline data established, continuing the quarterly soil analysis was not required by the OE 
However with the anticipation of the WIPP becoming operational in 1991. The quarterly analysis ot 
samples will once again commence as directed by the OEMP with the awarding of a new laboratory 
contract for soil analysis. 



The soil microbial sampling subprogram is designed to monitor an important portion of the biological 
community which can be affected by changes in chemical properties at the soil surface. The normal cycle 
of microbial activity is generally influenced by climatic factors as well as the physical and chemical nature 
of the substrate, which in this study is plant litter. Microbial activity levels and the rate at which the 
surface litter is decomposed by the microbial community in the control plots are compared to those in 
the near-field and far-field plots to detect any effect of salt deposition on these biological processes. 

A litter sample is composed of two nylon mesh bags fastened together with a nylon tie, each 
containing ten grams of oven-dried shinnery oak leaves (4uercus hayadi) which are collected 
at the time of leaf fall. In February, six samples of litter are placed at random locations in each 
of the ecological monitoring plots. Each sample is attached to the base of a shinnery oak stem. 
Three samples are collected from each plot every six months. 

Two parameters are measured for each litter sample collected: the level of microbial activity 
and the rate at which organic matter is lost from the sample via decomposition. Microbial 
activity levels are measured indirectly using the fluorescein diacetate hydrolysis assay (FDA), 
described by Schnurer and Rosswall(1982). The assayed enzymes are produced in small 
quantities in dormant organisms and spores relative to the quantity produced by active colonies. 
Therefore, the optical density of the sample, which is a measure of the amount of breakdown 
product produced from a known quantity of fluorescein diacetate substrate, is proportional to 
the total microbial respiration in the sample. Activity levels measured at a given time are 
affected by the immediate chemical and physical conditions in the environment, (i.e., moisture, 
temperature, and nutrient availability). 

The rate at which plant litter is broken down by microbial action is another indirect measure of 
a biotic soil process. The amount of organic matter lost from the litter over time is determined 
using the ashing technique described by Santos, et al. (1984). Decomposition rates reflect to a 
greater degree than microbial activity levels, the long-term impacts of the physical and chemical 
environment. 

Results of the FDA assay are analyzed using an analysis of variance (ANOVA) method. To 
determine decomposition rates, an arcsine transformation is applied to the percentage values 
prior to the ANOVA use. When the ANOVA indicates that significant differences exist 
between plot means, a Student-Newan-Keuls test is performed to identify homogeneous means. 

In February 1990, six litter samples were placed in each of the ecological monitoring plots. 
Three samples were collected from each plot in August. The second set was collected in 
February 1990. No signif~cant differences were found in either the rate of decomposition or 
the microbial activity between plots in 1990. 

6.8 -ATION MONITORING 

The vegetation in each of the seven ecological monitoring plots was measured in the early summer (June 
and July) and again in the early fall (September and October) to assess the effect the salt piles may be 
having on proximal plant community structures. In each plot, foliage of each species, and species 
diversity are measured using the methods described in Reith, et al, 1985; and of 20 quadrat frames (1m2) 
was also calculated. The frequency of a species is defined as the proportion (percent) of the quadrats 
containing that species. 



Summaries of the data for the spring and fall sampling periods are presented in Tables 6-4 
respectively. The CY 1990 precipitation of 41 cm (15.97 in) was a substantial increase over, 3 
drought condition of 25 cm (9.84 in). Drought conditions persisted form February through ~b*ki~;"x 
reflected in the spring vegetation data Table 6-4, but dramatically changed as precipitation began ir 
and continued through November which is reflected in the increases in all parameters for the fall 
vegetation data, Table 6-5. 

The 1990 vegetation monitoring data showed a continual increase in shrub cover and a continual 
decrease in the grasses in proximity to the salt piles. These values are consistent with the 1988 and 
data. The responses of these plots to higher rainfall in later years will reveal whether this pattern is 
reflecting the start of a significant change in the structure of the plant community or whether it is or 
short-term effect caused by short-term weather conditions. A differential effect resulting from 
salt-induced physiological stress near the salt pile was not observed. Of greatest significance in the 
vegetation monitoring data was the observation that the drought conditions of this year have had a 
uniform effect on vegetation in all plots. A differential effect resulting from salt-induced physiolog 
stress near the salt piles was not observed. 





Figure 6-2 
Nonradiological Surface Water Sampling Sites 



Table 6-1 

SUMMARY OF THE 1990 BREEDING BIRD DENSITY MEASUREMENTS ( in  birds per 40ha) 
\ ,  - - - - - - - - - -  CONTROL TRANSECTS-- - - - - - - - -  - - - - - - - - - - -  U I P P  TRANSECTS-- - - - - - - - - -  

AVERAGE AVERAGE AVERAGE AVERAGE 
CT 1 CT2 1990 1984-1990 NU SE 1990 1984-1990 

-0O)IINANT CONTROL SPECIES- 

BLACK-THROATED SPARROU 
PYRRHULOXIA 
NORTHERN MOCKINGBIRD 
NORTHERN BOBUHITE 
MOURNING DOVE 
BRWN-HEADED C W B I R D  
LOGGERHEAD SHRIKE 
EASTERN MEADOWLARK 
CACTUS WREN 
COnMON NIGHTHAUK 
SCALED QUAIL 
CHIHUAHUAN RAVEN 
WESTERN KINGBIRO 

-MINOR CONTROL SPECIES- 

CASSIN'S SPARROU 
CRlSSAL THRASHER 
ASH-THROATED FLYCATCHER 
POORUl L L  
SCISSOR-TAILED FLYCATCHER 
BREUER'S SPARROU 
HOUSE FINCH 
LARK BUNTING 
YELLOW-HEADED BLACKBIRD 
GREAT HORNED OUL 
SUAINSON'S HAWK 
HARRIS' HAUK 

-WIPP SPECIES- 

NORTHERN ORIOLE 
LADDER-BACKED UOODPECKER 
BARN S U A L L W  
GREATER ROADRUNNER 
LARK SPARRW 
LESSER GOLDFINCH 
BELL 'S VIREO 
Y E L L W  UARBLER 
KILLDEER 
HOUSE SPARROU 

TOTAL DENSITY 

NUMBER OF SPECIES 12 10 15 23 



Table 6-1 
( -1 

<- 

' , 
SUMMARY OF THE 1990 BREEDING BIRD DENSITY MEASUREMENTS ( I N  BIRDS PER 40ha) CONTINUED 

AVERAGE AVERAGE AVERAGE AVERAGE AVERAG 
1984-1989 1990 1984-1990 1984- 1989 1990 

-DOIIINANT CONTROL SPECIES- - - - - - - - - - - - - - - -  CONTROL TRANSECTS-- - - - - - - - - - - - - -  - - - - - - - _ _ _ _ _ _ _ _  U I P P  TRANSE 

BLACK-THROATED SPARRW 
PYRRHULOXIA 
NORTHERN MOCKINGBIRD 
NORTHERN BOBUHITE 
MOURNING DOVE 
BROUN-HEADED COUBI RD 
LOGGERHEAD SHRIKE 
EASTERN MEADWLARK 
CACTUS UREN 
COMMON NIGHTHAWK 
SCALED QUAIL  
CHIHUAHUAN RAVEN 
WESTERN KINGBIRD 

-MINOR CONTROL SPECIES- 

CASSINIS SPARRW 
CRISSAL THRASHER 
ASH-THROATED FLYCATCHER 
P W R U I L L  
SCISSOR-TAILED FLYCATCHER 
BREUER'S SPARRW 
H W S E  FINCH 
LARK BUNTING 
YELLW-HEADED BLACKBIRD 
GREAT HORNED OWL 
SWA I NSON ' S HAWK 
HARRIS1 HAWK 

- U I P P  SPECIES- 

NORTHERN ORIOLE 
LADDER-BACKED VOODPECKER 
BARN S U A L L W  
GREATER ROADRUNNER 
LARK SPARRW 
LESSER GOLDFINCH 
B E L L ' S  VIREO 
Y E L L W  UARBLER 
KILLDEER 
HOUSE SPARRW 

TOTAL DENSITY 

NUMBER OF SPECIES 23 23 15 23 30 31 2C 



Table 6-4 
UIPP 1990 SPRING VEGETATION REPORT 

EXCLOSURE PLOTS (2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COVER FREQ. DENS. 

CONTROL PLOTS (1) ----------------------.---.-.---- 
COVER (5) FREQ. (6) DENS. (7) 

0.52 33% 0.00 
0.00 OX 0.00 
0.00 OX 0.00 

- - - - - - - -  SHRUBS-------- 
SAND SAGE 
FOUR-UING SALTBUSH 
HARTUEG PRIMROSE 
SOUTHUEST RABBITBUSH 
CROTON 
SNAKEUEED 
ENGELMANN PRICKLY-PEAR 
HONEY MESQUITE 
SHINNERY OAK 
UILD CHINABERRY 
YUCCA - 
---PERENNIAL FORBES--- 
SNAPDRAGON 
~ILKUEED ~ 

CWMELINA SP. 
CYPERUS SP. 
VOLLEY DALA 
SPINY YELLOU ASTER 
HOG POTATO 
SMOOTH OXYBAPHUS 
LEAF-FLOUER 
CLIMBING MILKUEED 
ELEGANT NIGHTSHADE 
COTTA 
GOLDEN CROVNBEARD 
----ANNUAL FORBES----- 
RAGUEED 
ARIZONA DOZE DAISY 
BUGSEED 

-.-----------------------------TOTALS BY GROUP--------------------------------  

CONTROL EXCLOSURE 

----SPECIES GROUP---- 
SHRUBS (8) 
PERENNIAL FORBES 
ANNUAL FORBES 
PERENNIAL GRASSES 
ANNUAL GRASSES (91 

- COVER DENS. NO. OF SP. 
6.12 0.00 7 
0.19 0.00 2 
0.01 0.00 1 
1.22 0-00 L 
0.00 

COVER DENS. NO. OF SP. 
3.66 0.00 6 
0.00 0.00 0 
0.01 0.05 1 
0.51 0.00 6 
0.00 0.00 0 

TOTAL 7.54 0.00 14 4.18 0.05 13 

Control P lots  include p l o t s  CT1 and CT2, more than 2km from the s a l t  p i l e s  
Exclosure Plots  include p l o t s  DOE-1 and EZ-RR, which are fenced areas 
Far F i e l d  Plots  include p l o t s  NU2 and SE2, a roximately 2OOkm from the s a l t  p i l e s  
Near F i e l d  Plo!s include p l o t s  NU1, SEl and W, &ich are adjacent t o  the s a l t  p i l e s  
Fo l ia r  cover, i n  percent 
Frequeny i n  the sample, i n  percent 
Density o f  annual species only, i n  p lants per square meter 
Coverage does not include hone mesquite 
Nunber of species does not incrude grass seedlings 



Table 6-4 

U l P P  1 9 9 0  SPRING VEGETATlON REPORT 
(-1 

FAR FIELD PLOTS ( 3 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COVER FREQ. DENS. 

NEAR FIELD PLOTS ( 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COVER FREQ. DENS. 

SAND SAGE 
FOUR-UING SALTBUSH 
HARTUEG PRIMROSE 
SWTHUEST RABBITBUSH 
CROTON 
SNAKEUEED 
ENGELMNN PRICKLY-PEAR 
HONEY MESQUITE 
SHINNERY OAK 
MILD CHINABERRY 
YUCCA 
---PERENNIAL FORBES--- 
SNAPDRAGON 
M I  LKUEED 
COnMELlNA SP. 
CYPERUS SP. 
W L L E Y  DALA 
SPINY Y E L L W  ASTER 
HOG POTATO 
SMOOTH OXYBAPHUS 
LEAF-FLWER 
CLIMBING MILKWEED 
ELEGANT NlGHTSHADE 
COTTA 
GOLDEN CRWNBEARD 
----ANNUAL FORBES----- 
RAGUEED 
ARIZONA DOZE DAISY 
BUGSEED 
ANNUAL BUCKUHEAT 
FLEABANE 
LACE SPURGE 

KOCHIA 
INDIAN CHICKUEED 
PALAFOXIA 
FETID MARIGOLD 
PORTULACE SP. 
D ~ N E ~ D E ~ ~ L ~ - ~ L A U  
RUSSIAN THISTLE 
PRICKLY SWTHISTLE  
--PERENNIAL GRASSES--- 
L I T T L E  RLUESTEM 

BLACK-GRAMA 
SANDHILL GRASS 
SANDBUR 
INTERMEDIATE LOVEGRASS 
MEXICAN LOVEGRASS 
FALL UITCHGRASS 
EAR MUHLY 
KNOTGRASS 
PLAINS BRISTLEGRASS 
SPIKE DROPSEED 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  TOTALS B y  G R O U P - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FAR FIELD NEAR F IELD  

- - - -SPECIES GROUP----- COVER DENS. NO. OF SP. COVER DENS. NO. OF 
SHRUBS ( 8 )  6.58 0.00 5 11.30 0.00 9  
PERENNIAL FORBES 0.01 0 .00 1 0.03 0.00 1 
ANNUAL FORBES 0.00 0.00 0 0.05 0.02 2 
PERENNIAL GRASSES 0.68 0.00 9  0.60 0.00 6 
ANNUAL GRASSES ( 9 )  0.00 0.00 0 0.00 0.00 0 

TOTAL 7.27 0.00 1 5  11.78 0.02 18 

C o n t r o l  P l o t s  include p l o t s  CT1 a n d  CT2, m o r e  t h a n  2km f r o m  t h e  s a l t  p i l e s  
E x c l o s u r e  P l o t s  i n c l u d e  p l o t s  DOE-1 a n d  EZ-RR, w h i c h  a r e  f e n c e d  a r e a s  
F a r  F i e l d  P l o t s  i n c l u d e  p l o t s  NU2 a n d  SE2, a y i m a t e l y  200km f r o m  t h e  s a l t  p i l e s  
N e a r  F i e l d  P l o t s  i n c l u d e  p l o t s  NU1, S E l  a n d  , w h i c h  a r e  a d j a c e n t  t o  t h e  s a l t  p i  
F o l i a r  c o v e r ,  i n  p e r c e n t  
F r e q u e n y  i n  t h e  semp le ,  i n  percent 
D e n s i t y  o f  a m 1  s p e c i e s  only, i n  p l a n t s  per s q u a r e  m e t e r  
C o v e r a Q e  does not i n c l u d e  hanc m e s q u i t e  
r-r of species does not incrudc O r a s s  seedlings 

3 



TABLE 6-2 

Maximum estimation and variance for population density of 
I D O ~ O ~ V S  ordii (Ords Kangaroo Rat). 

0 RAT 

ESTIMATED POPULATION 398 18.8 34.6 24.6 

ESTIMATED MINIMUM 333 14.7 28.8 19.6 

ESTIMATED MAXIMUM 495 26.2 433 332 

ACTUAL CAPTURES 42 21 36 25 

TABLE 6-3 

Actual captures of nocturnal mammals in 1990. 

Z 0RD.S KANGAROO RAT 

a.1 2 

42 21 36 25 

WHITE FOOTEDDEER MOUSE 0 0 1 8 

PLAINS POCKET MOUSE 4 3 1 0 

GRASSHOPPER MOUSE 7 0 0 3 

HISPID COlTON RAT 1 0 0 0 

PLAINS WOOD RAT 3 0 5 2 



Figure 6-3 
Nonradiological Soil Sampling Sites 



Table 6-5 

U I P P  1 9 9 0  FALL VEGETATION REPORT 

SAND SAGE 
FOUR-WING SALTBUSH 
HARTUEG PRIMROSE 
SOUTHUEST RABBITBRUSH 
CROTON 
SNAKEWEED 
ENGELMANN PRICKLY-PEAR 
HONEY MESQUITE 
SHINNERY OAK 
WILD CHINABERRY 
YUCCA 

M I L K ~ E E D  
COnMELINA SP. 
CYPERUS SP. 
UOOLLY DALA 
SPINY Y E L L W  ASTER 
HOG POTATO 
SNAPDARGON 
SMMTH OXYEAPHUS - - 

CLIMBING MILKWEED 
ELEGANT NIGHTSHADE 
COTTA 
~ L D E N  CRWNEEARD 
----ANNUAL FORBES-----  
RAGWEED 
ARIZONA DOZE DAISY 
BUGSEED 
ANNUAL BUCKWHEAT 
FLEABANE 
LACE SPURGE 
EUPHORBIA SP. 
FORB SEEDLING 
BINDWEED HELIOTROPE 
P R A I R I E  SUNFLOWER 
U H I  TE RAGWEED 
KOCHIA 
I N D I A N  CHICKWEED 
PALAFOXI A 
FETID MARIGOLD 
PORTULACE SP. 
DUNE DEVILS-CLAW 
RUSSIAN THISTLE 
PRICKLY SOWTHISTLE 
--PERENNIAL GRASSES. 
L I T T L E  BLUESTEM 
PURPLE THREE-AUN 
BLACK GRAMA 
SANDHILL GRASS 
SANDEUR 
INTERMEDIATE LOVEGRASS 
MEXICAN LOVEGRASS 
FALL UITCHGRASS 

KNOTGRASS 
PLAINS BRISTLEGRASS 
SPIKE DROPSEED 

MESA DROPSEED 
GIANT DROPSEED 

GRASS SEEDLING 
FALSE BUFFALOGRASS 
PURPLE SANDGRASS 

CONTROL PLOTS ( 1 EXCLOSURE PLOTS ( 2 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COVER ( 5 )  FREQ. ( 6 )  DENS. (7) COVER FREQ. DENS. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TOTALS BY G R O U P - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CONTROL PLOTS EXCLOSURE 

- - - -SPECIES GROUP----- COVER DENS. NO. OF SP. COVER DENS. NO. OF SP. 
SHRUBS ( 8 )  12.94 0.00 7 14.41 0.00 8 
PERENNIAL FORBES 1.47 0.00 9 1.02 0.00 8 
ANNUAL FORBES 4.43 8.27 1 4  2.66 5.56 11 
PERENNIAL GRASSES 5.18 0.00 11 6.78 0.00 10 
ANNUAL GRASSES (9) 1.15 8.20 2 0.96 9.93 2 

TOTAL 25.16 16.47 4 3  25.82 15.49 39 

(1) C o n t r o l  p l o t s  i n c l u d e  p l o t s  CT1 a n d  CTZ, m o r e  t h a n  Zkm f r o m  t h e  s a l t  p i l e s  
( 2 )  E n c l o s u r e  P l o t s  i n c l u d e  p l o t s  DOE-1 a n d  EZ-RR, w h i c h  a r e  f e n c e d  a r e a s  
(3) F a r  F i e l d  P l o t s  i n c l u d e  p l o t s  NUZ a n d  SE2, a r o x i m a t e l y  ZOOkm f r o m  t h e  s a l t  p i l e s  
( 4 )  N e a r  F ~ e l d  P l o t s  ~ n s l t A e  p l o t s  NUl,  S E l  a n d  A, h i c h  a r e  a d j a c e n t  t o  t h e  s a l t  p i l e s  
( 5 )  F o l i a r  c o v e r ,  in p e r c e n t  
(6) F r e q u e n y  in  t h e  s a n p l e ,  in  p e r c e n t  
(7) D e n s i t y  o f  a n n u a l  s p e c l e s  o n l y ,  i n  p l a n t s  per s q u a r e  m e t e r  
(8) C o v e r a g e  d o e s  not include hone m e s q u i t e  
(9) N u n k r  o f  s p e c i e s  does not incrude g r a s s  seedlings 



U I P P  1990 FALL VEGETATION REPORT 

FAR F I E L D  PLOTS (3) 
-----I----------------------- 

COVER FREQ. DENS. 

NEAR F I E L D  PLOTSJ42*,,,. - . . . . . . . . . . . . . . . . . . . . .  
COVER FREQ. I 

2.85 52% \\ ..[ 

-------- SHRUBS--------  
SAND SAGE 
FOUR-UING SALTBUSH 
HARTUEG PRIMROSE 
SOUTHWEST RABBITBRUSH 
CROTON -. . - . - . . 
SNAKEWEED 
ENGELMANN PRICKLY-PEAR 
HONEY MESQUITE 
SHINNERY OAK 
W I L D  CHINABERRY 
YUCCA 
---PERENNIAL FORBES--- 
M I  LKUEED 
CWMELINA SP. 
CYPERUS SP. 
WOOLLY DALA 
SPINY YELLOU ASTER 
HOG POTATO 
SNAPDARGON 
SMOOTH OXYBAPHUS 
LEAF- FLOWER 
CL IMBING~~HILKUEED 
ELEGANT NIGHTSHADE 
COTTA 
GOLDEN CROWNBEARD - - - -  ANNUAL FORBES-- 
RAGUEED 
ARIZONA DOZE DAISY 
BUGSEED 
ANNUAL BUCKWHEAT 
FLEABANE 
LACE SPURGE 
EUPHORBIA SP. 
FORB SEEDLING 
BINDWEED HELIOTROPE 
P R A I R I E  SUNFLOWER 
WHITE RAGWEED - - 

KOCH I A 
I N D I A N  CHICKUEED 
PALAFOXIA 
F E T I D  MARIGOLD 
PORTULACE SP. 
DUNE DEVILS-CLAW 
RUSSIAN THISTLE 
PRICKLY SOWTHISTLE 
--PERENNIAL GRASSES-. 
L I T T L E  BLUESTEM 
PURPLE THREE-AWN 
BLACK GRAMA 
SANDHILL GRASS 
MNDBUR 
INTERMEDIATE LOVEGRASS 
MEXICAN LOVEGRASS 
FALL WITCHGRASS 
EAR MUHLY 
K N ~ T C R A ~ ~  
P L A I N S  BRISTLEGRASS 
S P I K E  DROPSEED 
SAND DROPSEED 
MESA DROPSEED 
GIANT OROPSEED 
----ANNUAL GRASSES---- 
GRASS SEEDLING 
FALSE BUFFALOGRASS 
PURPLE SANDGRASS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  TOTALS B y  G R O U P - - - - - - - - - - - - - - - - - - - - - - - - - -  

FAR F I E L D  PLOTS NEAR F I E L D  PLOTS 

- - - -SPECIES GROUP----- COVER DENS. NO. OF SP. COVER DENS. 
7 

NO. 
SHRUBS (8) 13.85 0.00 16.17 0.00 
PERENNIAL FORBES 2.37 0.00 6 2.00 0.00 
ANNUAL FORBES 1.37 2.92 7 3.73 13.56  
PERENNIAL GRASSES 5.10 0.00 10 5.09 0.00 
ANNUAL GRASSES (9) 0 -83 4.01 2 1.08 11.37 

TOTAL 23.52 6.93 32 28.06 24 .93  

control P l o t s  include plots C T l  and CT2, more than 2 b  frm the s a l t  p i l e a  
E x c l o s u r e  P l o t s  include plots DOE-1 and €2-RR, uhich are fenced areas 
F a r  F i e l d  P l o t s  include plots NU2 and SE2, rox i Ip te ly  ZOO@ f r o m  the sa l t  
N e a r  F i e l d  P L o r s  incluh plots N u t ,  S E ~  andTY, d l c h  are adlacent t o  the s a t  
F o l l a r  c o v e r ,  In percent 
F r e q m y  In the swple, in percq t  
D m a l t y  o f  -1 s p w ~ c r  only, In plants pr  oqrwre meter 
C o n r a w  don pot include bar( n n g l i t e  

3 
N W r  of s ~ l e s  a not lnc uQ grass readlings 



CHAPTER 7 

GROUNDWATER PROTECTION 
Current groundwater protection activities at the WIPP are outlined in the WIPP Groundwater Monitoring 
Program Plan and Procedure Manual. WP 02-1, Rev. 2 is a Quality Assurance document that contains 
program plans for each of the activities performed by groundwater surveillance personnel. Detailed 
procedures for performing specific activities such as pumping system installations, field parameter analysis 
and document and quality assurance records management are also contained in WP 02-1 Rev 2. 
Groundwater protection activities are also defined in the OEMP . 

The objective of this program is to determine the physical and chemical characteristics of the groundwater 
surrounding the WIPP facility, both before and throughout the operational lifetime of the facility. Baseline 
water quality data has been collected since January 1985. A report is currently being prepared by IT 
Corporation evaluating the baseline data from 1985 through the 1990 sampling period and should be 
available for publication in early 1992. This preoperational data will be compared to water quality data 
collected after TRU waste is placed in the WIPP facility. Data generated by groundwater surveillance 
programs are also useful in determining future regulatory needs, land use decisions, and updating 
information for site documents such as the Final Environmental Impact Statement Addendum. 

The water quality data obtained by the WQSP in 1990 supported three major programs at the WIPP: (1) 
Site Characterization; (2) Performance Assessment (in compliance with 40 CFR 191); and (3) The OEMP. 
Each of these programs requires a unique set of analyses and data, but overlap of analytical needs does 
occur. Particular sample needs are defined by each program. Radionuclide samples were collected for 
the Environmental Analysis and Compliance section of the Westinghouse , Waste Isolation Division 
(WID.) Results of radionuclide sampling are discussed in Chapter 5 of this report. In addition, water 
samples from each 1990 sampling location were offered to the New Mexico Environmental Evaluation 
Group (EEG) for their independent analysis, however due to budgetary constraints the EEG was forced 
to decline a number of offered samples. 

The WIPP is located within the Pecos Valley section of the Southern Great Plains physiographic province 
(Powers et al., 1978). The primary Industries in the area which could contribute to pollution of the ground 
water are local potash mining, gas and oil drilling activities and cattle ranching. Geologically, the WIPP is 
located in the northern portion of the Delaware Basin, the western most subsection of the Permian Basin. 
The northern Delaware Basin is bounded by the Capitan Limestone, a Permian Age reef which is the only 
major source of potable groundwater in the basin. Interior to the basin, eight rock units make up the 
stratigraphic column in the vicinity of the WIPP. In ascending order, these units are the Delaware 
Mountain group (consists of the Brushy Canyon, Cherry Canyon, and the Bell Canyon formations), The 
Castile Formation, the Salado Formation, The Rustler Formation, the Dewey Lake Redbeds, and the 
Triassic Dockum group also referred to as the Dockum formation. 

The rock units which were sampled in 1990 are in descending order ; the Dewey Lake Redbeds, the 
, 

Magenta Dolomite, and the Culebra Dolomite, (Figure 7-1). Fluids form these rock units have been 
collected either from wells at the WIPP or from privately owned wells (windmills). Groundwater sampling 
at WIPP focuses on the Magenta and Culebra Dolomite Members of the Rustler Formation. The 
Magenta and Culebra Dolomites are the most significant water bearing units within the vicinity of the 
WIPP. No known hydrologic connection exists between the repository horizon and these rock units. 
Surveillance of the characteristics of the water contained in both the Culebra and the Magenta Dolomite is 
beneficial to the WIPP because it provides data which can be used to determine if the characteristics of 
the water in either the Culebra or Magenta is changing. It also provides additional data for use in 
hydrologic modules designed to predict long term performance of the repository environment (i.e., 
performance assessment). A brief description of these geological formations and their hydrology follows. 

The Dewey lake Redbeds are comprised of a deltaic sequence of alternating thin, even beds of orange-red 
siltstone and mudstone with lenticular interbeds of fine grained sandstone. Geologic data for the area 
around the WIPP facility indicate that the sands are lenticular and pinch out laterally. Hydrologic 



Figure 7-1 
Stratigraphic Column 



TABLE 7-1.0 

AEC-07 
CABIN BABY (CB-1) 
D-268 
DOE-01 
DOE-02 
ERDA-09 
H-01 
H-02b2 
H-03b2 
H-04b 
H-0% 
H-06b 
H-07bl 

MAGENTA 

BELL CANYON 
FORTY-NINER 
DEWEY LAKE 
RUSTLERJSALADO 
RUSTLERISALADO 



TABLE 7-1.1 
f I C 9 ' \  \ 

OUARTERLY GROUND WATER-J,EVEL M E A S r n M E m  h ~ d  P,' 



TABLE 7-2 
\ 

WATER UALITY SAMPLING PROGRAM 
M 8 NITORING LOCATIONS 

LOCATIONS MONITORED EACH YE= 

1. H - 0 2 ~  
2. H-03bl 
3. H-03b3 
4. H-04b 
5. H-04c 
6. H-0% 
7. H-0% 
8. H-06b 
9. H - 0 6 ~  
10. H-14 
11. WIPP-19 
12. RANCH WELL 
l3. BARN WELL 
14. TWIN WELL (PASTURE) 

WELLS MONITORED EVERY THREE YEARS 

CULEBRA 
MAGENTA 
CULEBRA 
CULEBRA 
MAGENTA 
CULEBRA 
MAGENTA 
CULEBRA 
MAGENTA 
CULEBRA 
CULEBRA 
DEWEY LAKE 
DEWEY LAKE 
DEWEY LAKE 

CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 



investigations at and near the WlPP facility have not identified a continuous zone of saturation withi: 
Dewey Lake Redbeds. Several private wells (located approximately 5 miles south of the WIP 
completed in the Dewey Lake Redbeds. These wells appear to be producing from thin lenticl 
that are locally recharged (Mercer, 1983). Four private wells in this area have been sampled B 
(Barn well, Fairview Well, Unger Well, and Ranch Well), and the data are reported in Randall et al. 
and Lyon 1989. Each of these wells supply water for livestock. 

The Rustler formation underlies the Dewey Lake Redbeds and consists of interbedded anhydrite, g) 
halite, polyhalite, dolomite, and limestone. The Rustler formation is divided into five lithologic units 
These units are in descending order; the Forty-niner member, the Magenta Dolomite, the Tamarisk 
member, the Culebra Dolomite, and the Unnamed lower member consisting of reddish-brown siltstc - 
interbedded with gypsum or anhydrite and halite. The Forty-niner and Tamarisk members are prim. 
anhydrite and include some halite and potash minerals. Where dissolution has occurred, the anhydr 
altered to gypsum, and halite salts are absent. The Magenta and Culebra Dolomites are aerially exte 
and are the most significant water-bearing units in the WlPP vicinity. Water from the Magenta and 
Culebra has undergone five years of sampling (Broberg et. al, 1990; Lyon 1989; Randall et al., 1988; 
Uhland et al, 1987, and Uhland et al., 1986). 

The Magenta dolomite is the uppermost significant water-bearing stratum in the Rustler formation 2 

consists of a clastic carbonate bed with thin laminae of anhydrite. The unit ranges in thickness from 
30 feet and is a vuggy , finely crystalline dolomite. The formation contains water (under confined 
conditions) of variable density ranging from brackish to brine. Hydrologic testing has shown the Cu 
Dolomite to be a heterogenous, fractured unit with transmissibility varying locally from 0.07 to greatt 
200 square feet per day (Mercer, 1983). The high transmissibility values in the Culebra have been 
reported from well locations south and west of the WIPP facility. In this area near the WIPP, the CL 
fluids exhibit relatively low concentrations of Total Disolved Solids (TDS). South of the WIPP site ( 
Poker Trap) a few wells that are completed in the Culebra are used by local ranchers for watering 
livestock. In areas lying east of the WIPP, transmissibility in the Culebra are quite low, and fluid san 
show high TDS concentrations. Based on actual formation measurements, Crawley, 1988 est' ted 
regional groundwater flow directions near the WIPP site are towards the south and s o u t h w r e b a  
suggested, since the water flow in the Culebra Dolomite is affected by fractures variable flu 

)it and heterogeneity of the rock, that regional flow direction may have little, if any, relationshi~#~oca 
flow paths. 

Groundwater surveillance activities during 1990 consisted of two separate programs, groundwater q 
sampling and groundwater level measurements. Groundwater surveillance programs utilize 57 well 
to gather data. Six of these bores are equipped with production inflated packers in order to allow 
groundwater level surveillance of more than one producing zone through the same well bore. Grou 
water level measurements are taken at each well location either monthly or quarterly see Tables 7-1. 
7-1.1 for the sampling frequency of each particular location. 

Groundwater Quality data are gathered from 23 well locations. Data are collected at 16 locations 
completed in the Culebra dolomite and 4 locations completed in the Magenta dolomite. Water qua. 
data are also collected from three privately owned wells in the vicinity of the WIPP that are compler 
the Dewey Lake Redbeds. Sampling is performed at each location either yearly or every three years 
Table 7-2 for the sampling frequency of water quality locations. 

The water quality sampling process has been developed around the logistics of using groundwater w 
that were originally constructed for characterization and not groundwater monitoring activities. Thc 
WlPP site has been given a conditional No-Migration Determination and is not required to have a 
monitoring program in compliance with the RCRA. The original wells are therefore being used for 
surveillance. These wells, not being designed for a long term surveillance program, did not consider 
geochemistry of the area, anticipated lifetime of the surveillance program nor the chemical paramer 
be analyzed. A majority of the wells were drilled using saturated brine water as a drilling fluid whicl 
left standing in the open well bore for various time periods. Many of the wells were cored through t i  
culebra dolomite into the upper part of the Unnamed member of the Rustler formation le alii 

'Ti deposits exposed to the waters of the Culebra. Most of the wells are constructed with J-5, 
wing. In order to decrease the sampling bias created by well construction deficiencies an-, bin 



with the low transmissibilities of the formations involved a labor intensive sampling process has been 
initiated. Because of the time involved to collect a representative sample and the number of wells to be 
sampled each year, wells are sampled only once per year. Sampling episodes are referred to as a 
"sampling round. Each yearly sampling round consists of the collection of two types of samples: (1) serial 
samples and (2) fmal samples. Serial samples are taken once a day, while the well is being purged. Key 
physical and chemical parameters (known as field parameters) are analyzed daily until a chemical steady 
state has been reached. A chemical steady state is usually defined as + \- 5% of the average of the three 
preceding parameter measurements. Stabilization of these field parameters is a function of purging and is 
used as an indicator to determine if the groundwater is representative of the zone being sampled. A final 
sample is collected, once it has been determined the pumped groundwater has achieved a representative 
state, and is sent off site to a contract laboratory for analysis. 

Groundwater level measurements are conducted by lowering an electronic Water-Level conductance 
probe to the water level. When the probe contacts water it trips a buzzer alarm at the surface. The 
graduated tape on the conductance probe is read, adjusted to the top of the casing and documented in the 
field. The probe is then brought to the surface, rinsed with fresh water and wiped clean with a cloth. Top 
of casing elevation is later referenced to sea level and a groundwater elevation above mean sea level is 
calculated. 

Groundwater surveillance activities during 1990 consisted of water quality sampling of 18 well sites and 
groundwater level measurements at 57 well locations. The results of the data gathered in each of these 
subprograms is discussed below. The results of the data gathered in 1990 are presented in appendices at 
the end of this report. 

Sampling for groundwater quality was performed at 18 well locations including 4 privately owned well sites 
during 1990 (Figure 7-2). With the exception of the four privately owned wells each well was purged a 
minimum of 24 hours prior to the commencement of the serial sampling phase of the purging process. 
Field analysis for Eh, pH, alkalinity, chloride, divalent cations, and Iron (total and ferrous) were 
performed on a daily basis during serial sampling. Specific gravity and specific conductance were 
performed on the first and last day of serial sampling. These field parameters were used as an indicator, 
during the purging process, to better determine when the formation water being pumped had reached a 
representative state. Normally this process required seven to ten days to complete. Following the field 
analysis of the final serial sample, samples were collected and shipped to International Technologies 
Analytical Semces Laboratory (ITAS), an independent contracted laboratory, for analysis. Parameters of 
analysis by the contracted laboratory are listed in table 7.1.1. Splits of samples were also offered to the 
EEG, Sandia National Laboratories (SNL) and selected samples were collected by the University of New 
Mexico Geology Department. Samples were also archived at the WIPP site for future analytical needs. 

During the 1990 calendar year 11 Culebra, 4 Magenta and 3 Dewey Lake well bore completions were 
sampled. The 3 wells sampled in the Dewey Lake formation (Barn, Ranch, and Twin Pasture) and 1 of the 
wells sampled in the Culebra dolomite ( Engle ) were privately owned wells utilized for the supply of water 
to area ranch live stock. Because these wells are pumped on a routine basis year around the purging and 
serial sampling process was not necessary. 

The total gallons of water removed from the Culebra dolomite member of the Rustler formation as a result 
of water quality sampling activity was approximately 52,400 gallons through out the year. The total gallons 
removed from the Magenta Dolomite member of the Rustler formation during the same period was 
approximately 5,986 gallons of water. The final day average results of final serial analysis show relative 
consistency when compared to averages of earlier sampling rounds. Appendices IV through VIII contain 
detailed results of data for each individual well sampled. Data in these appendices are presented in 
summary discussion, tabulated and graphical form. 

Water quality of the Magenta and Culebra are naturally poor and the waters are not usable for human 
consumption or for agricultural purposes. The waters contain naturally high concentrations of total 
dissolved solids and mineral constituents primarily of chloride, calcium, magnesium, sodium and 
potassium (Mercer, 1983). The generally high TDS of the waters poses a problem in the analysis of the 



waters because it tends to clog or interfere with standard laboratory equipment such as Atomic 
Absorption Inductively Coupled Plasma or ICP, causing detection limits to be inconsistent. N~T 
inconsistencies of general chemistry parameters were noted in either the Magenta or Culebra c 
1990 sampling period.The only usable water in the area of the WIPP are from wells Completed 
Dewey Lake Redbeds which produce water from discontinuous saturated zones of thin lenticular sanc 
that are believed to be locally recharged. Three Wells were sampled in the Dewey Lake Redbeds the: 
were; Ranch Well located approximately 3 and 2 tenths miles south to the WIPP site, Barn well locate 
approximately 3 and 4 tenths miles south of the WIPP site and Twin well Pasture well located 
approximately 10 miles south of the WIPP site. Each of these wells showed elevated levels of nitrate ir 
groundwater analysis. Ranch well showed the highest concentration with 71 mgA followed by Twin we 
and Barn with concentrations of 9.2 mgA and 8.9 mgA respectively. The most probable source of thesr 
nitrate concentrations are the large numbers of livestock that utilize these wells for drinking water. 

7.1.1 SUSPECT PBTB 

The chloride concentration reported for H-04B round five of 615 mgA, as reported by the contra 
laboratory, appears abnormally low when compared to previous rounds rounds 1,3 and 4) where 
chloride content normally averaged approximately 7500 mgA. Round 2 chloride content was 12,O 
mg/l which may have been considered suspect also. 

The sodium concentration reported by ITAS for H-04c round five of 3600 mgA appears low whe: 
compared to the average value of 8875 mgA for rounds one through four. 

The lower detection limit of 50 mg/l set by ITAS for the Potassium value for H-07bl round five 
appears inconsistent with previous rounds where values reported for rounds one through four wt 
7.0 mgA, 7.7 mgA, 8.3 mg/l and 7.3 mg/l respectively. 

The reported concentration for H-09b, round four, by ITAS of 20 mgA 1-3-dichlorobenz d 
suspect for the following reasons: (1) rounds one, two and three all show less than detectable lim 
for 1-3-dichlorobenzene, (2) the analysis also show 13 mg/l concentration of 1-3-dichlorobenzent 
a method blank composed of deionized water and (3) 1-3-dichlorobenzene is a constituent of var 
cleaning compounds used by laboratories on a routine basis, to clean laboratory instruments and 
glass ware. 

7.12 ANALYSlS FOR OBGBNlC COMPOUNDS 

Analysis for organic compounds were completed on 6 of the 18 wells sampled as part of the 
Groundwater quality sampling program. These wells were H-09B Culebra, Engle well Culebra, 
H-06B Culebra, H-06c Magenta, H-18 Culebra and H-0% Culebra. Only one analysis revealed 
concentrations of organic compounds above detectable limits. The value for 1-3-dichlorobenzer 
reported for H-09b of 20 mg/l has been discussed in the previous section. Organic analysis was r 
performed on the remaining 12 wells sampled in 1990 due to budgetary concerns. 

Observations have been made that pose concerns as to the validity of volatile organic analysis fo. 
wells sampled in 1990 as well as previous years. Solutions as to the problems posed in validating 
these data are currently being considered. 

7 2  GROUND WATER LEVEL SURVEILLANCE 

In October 1988 the Westinghouse, WID was tasked with conducting a groundwater level surveillanc 
program in the area of the WIPP Site. The 57 well bores are utilized to perform surveillanc ' wr' 
bearing zones in the WIPP area. The two zones of primary interest are the Culebra d o l o m i t ~ a  
dolomite members of the Rustler formation, 46 measurements are taken in the Culebra do'l anc 
measurements are taken in the Magenta dolomite. Two measurements are taken in the RustiertSalaa 
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TABLE 7.1.1 

GENERAL CHEMISTRY METALS (CATIONS) 

pH Calcium 
Specific Conductance Magnesium 
Bicarbonate Potassium 
Bromide Sodium 
Carbonate 
Chloride 
Cyanide, Total 
Fluoride 
Iodide 
Nitrate 
Total Phenolics 
Total Phosphorus 
Residue filterable at 180 C (TDS) 
Residue nonfilterable at  105 C (TSP) 
Silica 
Sulfate 
Total organic Carbon 
Total organic Halides 

TOTAL I' 

Aluminu 
Antimon- 
Arsenic 
Barium 
Berylliur 
Boron 
Cadmiur 
Cesium 
Chromiu 
Cobalt 
Copper 
Iron 
Lead 
Lithium 

" ~ ~ r y  
Mo ybde 
Nickel 
Seleniun 
Silver 
Strontiu 
Thalliur: 
Vanadiu 
Zinc 

In addition to the above list; 

Volatile Organic Hazardous Substance analyses were performed for H-05b, H-06b, H- 
H-09b, H-18 and Engle wells. 

Semi-volatile Organic Hazardous Substance analyses were performed for H-09b and : 
wells. 

Pesticide analyses were performed for Engle well. 



contact and one measurement each are taken in Bell Canyon, the Forty-niner member of the Rustler 
formation and the Dewey Lake formation. H-16 was added to the program in November 1990 which 
provides a surveillance location for the Unnamed lower member of the Rustler formation and an 
additional location for the Dewey Lake formation. Groundwater elevations for November and December 
1990 for the Unnamed Lower Member were 3062.97 feet above mean sea level (AMSL) and 3062.76 feet 
amsl respectively. For the Dewey Lake formation at H-16 the measurements were 3381.10 feet AMSL in 
November and 3380.16 feet AMSL for the month of December 1990. These measurements reflect a loss of 
elevation in water levels for the Unnamed Lower Member of 0.21 feet and a loss of 0.94 feet of elevation in 
water levels for the Dewey Lake formation. Tabulated and graphical data for H-16 are not presented in 
this report due to a lack of data points. Measurements for November and December 1990 will be 
presented with data presented in the 1992 Environmental Report. 

The groundwater level data presented in this report indicates that there is a gradual trend of rising water 
level elevations within the Culebra dolomite (Table 7.2.1). Forty-four of forty-six surveillance locations 
showed some increase in water level elevations within the Culebra dolomite. Two anomalous occurrences 
were noted in the data presented in this report. The first, was a net loss of 8.67 feet of groundwater level 
elevation at Cabin Baby well site located approximately 2.5 miles south of the WIPP site from April 
through December 1990, and the second was a gain of 32.51 feet of groundwater level elevation at P-18 
located approximately 3 miles southeast of the WIPP site. The two wells are located within five miles of 
each other. Groundwater elevation measurements in the Culebra dolomite indicate that the generalized 
directional flow of ground water is north to south. However, caution should be used when making 
assumptions based on groundwater level data alone, recent studies in the Culebra dolomite have shown 
that fluid density variations in the Culebra dolomite can affect flow direction (Crawley, 1988); (Davies, 
1989). One should also be aware that the fractured media of the Culebra dolomite coupled with variable 
fluid densities can cause localized flow patterns to have little or no relationship to general flow patterns. 
(Crawley, 1988) 

Measurements at 11 surveillance locations in the Magenta dolomite also indicated an upward trend in 
water level elevations (Table 7.2.2). No anomalous losses or gains were noted within the Magenta 
dolomite. Seven of eleven Magenta surveillance locations show a gain in the elevation of groundwater 
levels from January to December 1990. Four wells showed a lower elevation of groundwater level 
elevation in December than in January of 1990. Three of the four surveillance locations that indicate a 
loss of head elevation from January to December were wells that are pumped routinely as part of the water 
quality sampling program. These locations are H-03B1, H-04C and H-05C. 

Recovery from these pumping events may have influenced the water level data collected at these locations. 
A 21.82 foot rise in water level elevation at H-02bl well location from January and continuing through 
December may appear anomalous, however it may be attributed to a water quality sampling attempt which 
occurred in November 1989. 

Groundwater flow directions in the Magenta dolomite appear to be generally from a easterly to a western 
direction across the WIPP site. No studies have been performed in the Magenta dolomite to the 
magnitude that the Culebra dolomite has been studied to determine spacial variations in the fluid densities 
of the Magenta. It is very possible if not likely that densityvariations do occur in the Magenta dolomite. 
Therefore the potential may exist that to some extent flow patterns in the Magenta dolomite may be 
affected by variations in fluid density. Also flow through the fractured media of the Magenta dolomite 
may well dictate the behavior of localized flow patterns. 

Groundwater elevations in the Dewey Lake Redbeds did not yield sufficient data to draw any conclusions 
as to trends in groundwater elevation or the direction of groundwater flow in that formation. However 
groundwater flow in the Dewey Lake Redbeds is considered to be restricted due to the perched 
characteristics of the formation (Mercer 1983). 

When groundwater elevations taken in 1990 are compared to potentiometric elevation maps produced by 
Mercer, 1983, groundwater elevations appear to be below 1983 levels. The 1983 Mercer study was 
performed prior to the onset of the large scale hydrologic activities which took place in the vicinity of the 
WIPP to support site characterization and other hydrological orientated activities during the mid to late 
1980's. Since the end of the 1980's only modest amounts of groundwater have been removed from these 



formations. The possibility exists that the trends toward increasing groundwater elevations observed 
1990 is a natural trend for the formations to recover to groundwater elevations near those of I F - 7  
potentiometric elevations. 

Detailed tabular and graphical data of data collected in 1990 are listed in appendix X. Historical da: 
from October 1988 through December 1989 is presented in graphical form in appendix XI. 



TABLE 7-2.1 

Variation Table For Water Levels Culebra Dolomite 

WELL # 
AEC-07 
CABIN BABY 
DOE-01 
om-02 
D-268 
ERDA-09 
H-01 
H-O2a (a)* 
H-02b2 
H-02c (a) 
H - 03b2 
H-03b3 (a) 
H-04b 
H-05a (Q)  
H-05b 
H-06a (a) 
H-O6b 
H-07bl 
n - 0 7 1 ~  (a) 
H-O9a (a) 
H- O9b 
H-O9c (a) 
H-lob 
H-1181 (Q)  

H-1182 
H-1183 (Q)  
H-12 
H-14 
H-15 
H-17 
H- 18 
P-14 
P-15 
P-17 
P-18 
UIPP-12 
UIPP-13 
UIPP-18 
UIPP-19 
UIPP-21 
UIPP-22 
UIPP-25 
UIPP-26 
UIPP-27 
UIPP-29 
UIPP-30 

FEET 
GAI  N/LOSS 
JAN-DEC 
+0.13 
-6.77 
+1.70 
+1.11 
+1.44 
+3.66 
+3.54 
+3.69 
+4.56 
+3.44 
+2.50 
+2.22 
+1.20 
+O. 04 
+0.50 
+O. 80 
+0.91 
+0.40 
+0.46 
+ I  .54 
+1.51 
+1.51 
+O .06 
+0.96 
+1.28 
+1.13 
+1.18 
+ I  .37 
+1.68 
+1.95 
+3.29 
+1.15 
+1.10 
+1.11 

+32.51 
+O. 67 
+1.08 
+1.92 
+3.51 
+3.73 
+3.56 
+1.78 
+0.91 
+O. 80 
-0.36 
+O. 85 

FEET 
AHSL 
H I G H  

3034.50 
2990.52 
2975.99 
3054. n 
3005.61 
2947.57 
2975.18 
3002.50 
3006.89 
3003.88 
2984.36 
2984.59 
2999.02 
3024.87 
3020.29 
3045.99 
3045.67 
2995.60 
2995.40 
2990.50 
2990.78 
2990.70 
2989.30 
2976.95 
2976.56 
2976.30 
2967.44 
3001.59 
2954.28 
2951 .80 
3048.58 
3039.07 
3010.15 
2984.16 
3039.43 
3024.46 
3053.79 
3012.41 
3003.00 
2945.00 
2978.45 
3051.84 
3017.48 
3075.32 
2967.93 
3061.87 

MONTH 
5/90 
4/90 

12/90 
12/90 
8/90 

12/90 
2/90 

12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
4/90 

12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
9/90 

12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
12/90 
10/90 
2/90 

12/90 

FEET 
AHSL 
Lad 

3034.05 
2981.85 
2974.29 
3053.56 
3002.51 
2943.91 
2971.34 
2998.81 
2984.31 
3000.44 
2978.31 
2982.37 
2997.82 
3021.10 
301 1.35 
3045.19 
3044.62 
2995.08 
2994.94 
2988.79 
2989.23 
2989.19 
2989.01 
2975.99 
2975.28 
2975.17 
2966.26 
3000.22 
2952.60 
2949.85 
3043.63 
3037.87 
3009.05 
2983.05 
3006.92 
3023.34 
3052.58 
3006.88 
2988.86 
2941.27 
2965.85 
3050.06 
3016.42 
3074.49 
2966.67 
3060.98 

FEET 
T OTAL 

VARIATION 
0.45 
8.67 
1.70 
1.21 
3.10 
3.66 
3.84 
3.69 

22.58 
3.44 
6.05 
2.22 
1.20 
3.77 
8.94 
0.80 
1.05 
0.52 
0.46 
1.71 
1.55 
1.51 
0.29 
0.96 
1.28 
1.13 
1.18 
1.37 
1.68 
1.95 
4.95 
1.20 
1.10 
1.11 

32.51 
1.12 
1.21 
5.53 

14.14 
3.73 

12.60 
1.78 
1.06 
0.83 
1.26 
0.89 



TABLE 7-2.2 

Variation Table For Water Levels Magenta Dolomite 

FEET 
GAIN/LOSS 
JAN-DEC 
-0.39 

+21.82 
-1.08 
-0.96 
-0.07 
+1.01 
+O. 30 
+0.12 
+1.51 
+O .34 
+O .79 

FEET 
MSL 
HIGH 

3121.77 
3124.95 
3138.72 
3141.86 
3153.86 
3058.60 
3027.20 
3158.56 
3052.96 
3070.89 
3124.91 

FEET 
MSL 
Lou 

3120.92 
3103.13 
3133.34 
3137.22 
3107.63 
3050.93 
3026.88 
3158.41 
305 1.45 
3070.20 
3124.12 

MONTH 
3/90 
1 /90 
9/90 

10/90 
5/90 
3/90 
1 /90 
1 /90 
1 /90 
1 /90 
1/90 

FEE 
TOT 

VARIA 
0.E 

21 .E 
5.3 
4.6 
46.2 
7. t 
0.3 
0.1 

c 
/. - 



CHAPTER 8 

QUALITY ASSURANCE 

This chapter outlines the Quality AssurancetQuality Control (QA/QC) program goals and procedures for the 
radiological and nonradiological monitoring programs at the WID and offsite subcontractor laboratories. The 
purpose of the program is to monitor the reliability, accuracy, and precision of all data, and to detect problems 
in the sample collection, preparation, analysis, or data evaluation phases of the monitoring program. 

QA comprises all planned and programmed events undertaken to ensure the validity of the results of a 
monitoring program. QA includes QC, which is task specific and pr0vides.a context for assessing the 
performance of equipment, instruments, and procedures. The QAIQC program for the WIPP environmental 
programs is established within the framework of the overall Quality Assurance Program Manual of the 
Westinghouse Electric Corporation, Waste Isolation Division. 

A comprehensive QA program has been implemented to ensure that the data collected reflects actual 
concentrations in the environment and has been obtained prior to commencement of operations in order to 
provide sound baseline data for comparison with potential impacts of the WIPP. The focus of this program 
includes: 

Sample collection at all locations, according to procedures based on accepted practices and 
widely recognized methodologies and criteria 

Procedure review and revision as appropriate to minimize uncertainty due to sampling error 
while maintaining comparability and continuity between past and future data 

e- Data verification through a continuing program of analytical laboratory quality control, 
including participation in inter-laboratory cross-checks; duplicate sample analysis, and, for 
radiological samples, splits provided to the EEG for analysis 

Adherence to policies set forth by federal QA regulations including: ASME NQA-1, Quality Assurance 
Program Requirements for Nuclear Facilities, (ASME, 1989) and EPA, QAMS-005t80, Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, (EPA, 1980), fulfills the requirements of the QA 
plan specified in DOE Orders 5400.1 (DOE, 1988d), 5400.3 (DOE, 1988e), 5700.6B (DOE, 1986c) and draft 
DOE 5400.6 (DOE, 19880. 

8.1 BASELINE DATA 

There are four environmental programs currently in place at the WIPP: the NES , the Radiological 
Environmental Surveillance (RES), the Cooperative Raptor Research Program, and the WIPP 
Groundwater Surveillance Program. Their purpose is to collect the data needed to detect and quantify 
any impacts that construction and operational activities at the WIPP site may have on the surrounding 
ecosystem. A baseline data base spanning several years prior to operations at the WIPP can provide 
objective evidence of location-specific anomalies in the test results. 

Preliminary studies are important when considering WIPP environmental monitoring efforts since they 
contribute to the baseline data useful during the construction phase, and because they are the 
predecessors to the long-term monitoring programs. These studies include: 

WIPP Site Characterization Program - instituted in 1976 by SNL to monitor air quality, 
background radiation levels, and oundwater quality (Pocalujka et al., 1979; 1980a, b, c; 1981a, 
b; Powers et al., 1978; Lapp~n, 19 f 9) 



WIPP Biology Program - be n in 1975 with baseline studies of climate, so+ f arthropods, and vertebrates ( est, 1980) "4' 
Investigations of the site geohydrology - conducted by the U.S. Geological Survey (d~ 
request of the DOE. In addition, the NRC issued a contract to Columbia Univers~ty to p 
a study of radionuclide mobility In the highly sal~ne groundwaters of the Delaware Bas11 
Geological Survey, 1983) 

Radiological monitorin of air, water, and biological media - conducted b the Atomic i 
Commission before an d after the Project Gnome nuclear detonation (USA&, 1962a,b,c 

Written procedures provide guidance to field personnel for every sample taken and form the basis 
auditable program. The QA Department periodically conducts surveillance reports, inspection rey 
and internal audits to ensure compliance with established procedures. An inspection report survey 
personnel performance in one activity. A surveillance report assesses a procedure from data collec 
through data management. Surveillances are conducted according to Plan 13-011. An internal audi 
more comprehensive investigation, evaluates the adequacy and effectiveness of the QA program 
implementation and related procedures and practices. An audit may include procedure review, fdr 
management, and test equipment. Audits are conducted according to Manual 13-005. Results of each 
surveillance, and overview are kept on file at the WIPP. In 1990, Westinghouse QA conducted a tc 
13 evaluations of the Environmental Department. There were two surveillance reports performed 
the Environmental Monitoring Section. One was closed out and the other is awaiting an engineerir 
upgrade to alleviate the use of strip charts, whose performance was noted as inadequate. (Note: th 
charts are a secondary data collection method to the Central Monitoring System.) 

There were a total of 11 inspection reports performed on the Environmental Department in 1990. 
were five performed on the Environmental Monitoring Section. For the Environmental M 
Section, three addressed the WQSP (groundwater surveillance) and three on overall envir 2: 
monitoring surveillance (other than groundwater surveillance). Two inspection reports re 
action, Inspection Report 90-28,828A identified and required that all data loggers and pressure 
transducers receive periodic recertification by the WIPP Calibration laboratory. Inspection Repor 
90-038, noted appropriate procedures and updated procedures were lacking as well as, ventilation. 
labeling, wall brackets for spill canisters, and training records. A draft procedure, Management o 
Hazardous Materials WP 02-507 is being reviewed to correct these deficiencies. 

One QA audit was performed which involved the Environmental Department's equipment from a 
maintenance and calibration standpoint. After review of the calibration and maintenance records 
noted that an exemplary system was being utilized to track, update and recertify monitoring equipr 
in the Environmental Department. Corrective actions are implemented as directed in WP 13-002, 
Isolation Pilot Plant, Waste Isolation, Division Quality Assurance Program Manual. 

Sampling procedures are contained in the following documents: 

. . 
WIPE G r r  (Plan 02-1) 

-m (Manual 02-3) 

Geotechnlcal POA- (WP 07-1) 

. . 
@ (Reith et al., 1985) 

. . 
-ty (WP 12-5) 

JVIPP 0-re Pr- (WP 13-1) 



The sampling procedures describe the methods for sample location determination; timing of collection; 
equipment calibration; specific steps for sample collection, analysis, and shipment preparation; and the 
shipment method. The sampling procedures also provide program requirements for data entry, sample 
tracking, and record-keeping; this ensures data collected and entered becomes a quality record. 
Standard sample location codes are used for reporting results. The OEMP, the current guiding 
document for all environmental programs, provides details on the sampling procedures and cites the 
document containing those procedures. Chapter 11 of the OEMP defines the policies and practices that 
are applied to provide confidence in the quality of the data. 

The data collected in the NES monitoring programs are analyzed as stated in guidance documents, 
DOEEH-0023 (Corley et al., 1981) and DOEEH-XXX (DOE, 1987). Section 8.0 of the OEMP 
discusses at length the procedures used to analyze the data statistically. 

One of the responsibilities of data collection personnel is to assess the performance of collection and 
analysis methodologies. Sample collection field procedures, analysis preparation, and the laboratory 
analysis methodology are periodically reviewed and updated and continually scrutinized for adequacy. 
The method for modifying procedures is set forth in WP 15-101. Additionally, cooperative sampling 
efforts and radiological samples split with the EEG act as a check that proceaures are adequate and that 
data results are comparable between WIPP and EEG samples. ~ l l  procedure manuals are reviewed 
regularly and updated and expanded as necessary. 

In October 1990, the WIPP was notified that it was accepted by the DOE-Environmental Measurements 
Laboratory (EML) to be included in the DOE-EML cross check intercomparison program. The first set 
of samples for the interlaboratory comparison were shipped to the WIPP in March 1991. 

The DOE-EML will periodically send to the WIPP samples of soil, water, vegetation, animal tissues, and 
air filters. Analytical results are reported to DOE-EML within 90 days and compared with the test 
results of other participating laboratories. The DOE-EML evaluates and distributes the results to the 
participating laboratories. 

This 1990 Site Environmental Report makes no reference to data comparison's from the comparison 
program as the WIPP did not participate in 1990. 

8.5 J MIORATORY OU&ITY CONTROL 

The WIPP has had contract analytical support for the environmental programs from Westinghouse 
Advanced Energy Systems Division, Waltz Mill, Pennsylvania; Eberline Analytical Corporation, Santa 
Fe, New Mexico; the University of New Mexico, Albuquerque, New Mexico; International Technology 
Corporation Laboratories (Export, Pennsylvania, and Cerritos, California); and United Nuclear 
Corporation Grand Junction, Colorado. 

The contracts with the above mentioned laboratories are currently being rebidlrenegotiated. Upon the 
acceptance of any laboratory to perform analytical analysis for the WIPP. They must adhere to and 
provide evidence of the following compliance with the ASME NQA-1. 

o-  Routine calibration of instruments 

Frequent source and background counts (as appropriate) 

o-  Routine yield determinations of radiochemical procedures 



Replicatelduplicate analyses to check precision I~I,,, I 

Analyses of reagents to ensure chemical purity that could affect the results of ilw,,,,,da 
process 

Each laboratory will have a written and implemented QA program that utilizes standard analysis 
methods for each parameter studied. These methods are listed in detail in the OEMP. 

Participation in interlaboratory cross-checks can reveal outdated, previously acceptable lab proced~ 
that are currently unsuitable or inadequate. Steps are then taken to find updated methodologies. T: 
four laboratories providing chemical analytical services for the WIPP are required to participate in 
interlaboratory cross-checks conducted by the EPA. 

8.6 RECORD KEEPING 

Records generated in support of the OEMP are controlled and maintained in accordance with Ordr 
DOE U24.2 (DOE, 1982a), H ' Records Management Procedures (WP 15-030). All original rec 
are maintained in a fire resista. cabinet at the WIPP until they are transmitted to the WIPP Ma 
Records Center for permaner ; (WP 15-030). All records, including raw data, calculations, 
computer programs or other .~anipulation, are subject to review and verification under the WI' 
Quality Assurance Program. -I ..- Environmental Monitoring Section is responsible for validation 01 
these records prior to transmittal to the Master Records Center in accordance with the Records 
Inventory Disposition Schedule. 

Records (such as reports of analyses and sample receipt forms transmitted by contract analytical 
laboratories) are dated upon receipt and a copy made for QC review as specified in NEStRES Q N (  
Implementation Procedures (WP 02-302). Specific record and data management procedures includ 
the recording and referencing of data manipulations are implemented according to the WIT- 
Groundwater Monitoring Program Plan and Procedures Manual, RES Data Management \ 
(WP 02-305), and NES Data Management Procedure (WP 02-334). 

&ur 

The WIPP complies with record-keeping requirements as promulgated under 40 CFR Part 61, Subp 
H (EPA, 1985b), which pertain to atmospheric radionuclide emissions (WP 02-301). In addition, ur. 
regulations are amended in the future, records development pursuant to these criteria will be mainti 
at least 30 years, as specified in DOE 1324.2 (DOE, 1982a), Chapter V, Attachment 1, Schedule 25 
(Medical, Health and Safety Records). 

Consistent record keeping in all aspects of the Environmental Monitoring Programs are a part of Q. 
requirements. Section 10.0 of the OEMP (DOE, 1989) includes a listing of the required records anr 
reports and the laws, regulations, or DOE Orders that contain the requirements. Records are 
maintained in accordance with WP 15-030, Records Management. 
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APPENDIX II 

GROSS BETA CONCENTRATIONS 
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APPENDIX Ill 

DAILY MAXIMUM, MINIMUM, AND AVERAGE 
TEMPERATURE 
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Well H-3b3 is located approximately 0.8 miles south of the WIPP site, (202235 FSL, 21730 FEL, Section 29, 
Township 22S, Range 31 E). Surface elevation is 3389.42 feet a m 4  and top of casing TOC is at an elevation of 
3388.67 feet amd, (SAND88-1065). A casing stick up is located 0 5  feet above ground surface. The well was 
completed on 01-30-84 to a total depth of 730 feet below ground surface, (BGS). J-55, (155 lblft, 55  0.D) well 
casing is installed to a depth of 6705 feet BGS, leaving the Culebra Dolomite, which is located at a depth of 673 
to 6% feet BGS, open hole. 

Bennett pumplpacker assembly was used for this sampling round. The asembly consisted of a model 1800 
Bennett sample pump (Sn 1806-21) and an ardvark 2.8 inch sliding end packer inflatable packer (Sn 3690-435). 
The total length of the assembly was 753 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0-150 psi 
transducer (SN 3428) was attached to the tubing bundle 25 feet above the top of the pumptpacker assembly. A 
second 0-150 psi transducer (SN 9075) was attached to the packer feed through assembly in order to monitor 
pressures below the packer. Data was collected and stored on a continuous basis by a micro-10 geokon data 
logger (SN-18). 

On 08-07-90 the pumplpacker assembly was installed in the well. The bottom of the assembly was positioned at 
a depth of 658 feet BTOC. Static water level just prior to installation measured 404.75 feet BTOC. The well 
was pumped for a total of 9 days at an average rate of 28.91 gallons per hour. 

Four serial samples were collected; the first on WE-90 after approximately 3403 gallons of water had been 
pumped from the well. Final samples were collected on 08-15-90 after approximately 5466 gallons of water had 
been pumped from the well. Final samples were sent to International Technology Analytical Sampling 
Laboratory (ITAS), and Westinghouse Advanced Energy Systems Division Analytical Lab (WAESD) for 
analysis. Samples were also provided to Sandia National Laboratories (SNL) and the New Mexico 
Environmental Evaluation Group (EEG) for independent analysis. Archival samples were collected for the 
W P  Project. 

From day 1 to day 4 Eh measured 206 mv, 190 mv, 212 mv, and 175 mv, respectively. 

From day 1 to day 4 pH measured 751 S.U., 7.41 S.U., 7.44 S.U., and 7.45 S.U., respectively. 

From day 1 to day 4, temperature measured 22.1 C., 22.1 C., 22.2 C., and 22.2 C. respectively. 

Specific Gravity measured 1.0420 at 22.3 C. on day 1, and 1.0400 at 22.C. on day 4. 

Specific Conductance measured 69,300 umhostcm at 25 C. on day 1, and 69,300 umhodcm at 25 C. on day 4. 

Alkalinity remained fairly stable throughout round-5. From day 1 to day 4, alkalinity averaged 505 mgA, 50.6 
mg& 505 mgA, and 505 mg/l, respectively. 

Chlorides fluctuated slightly. From day 1 to day 4 chlorides averaged 27,747 mg& 27,677 rngfl, 27,781 mgfl, and 
27,695 mg/l respectively. 
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SUMMARIES OF EACH WELL SAMPLED IN 1990 
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H-09b drill hole is located T24S, R31E, Section 4,2391.04 FNL and 238.63 FWL southeast Eddy County, New 
Mexico. The monument elevation at H-09b is 3406.2tl feet amsL Top Of Casing (TOC) elevation is 340684 feet 
amd. (SAND88-1065) The well bore was completed on August 28,1979 to a total depth of 708 feet below 
ground surface (BGS ). Seven inch outside diameter J-55 23 lblft casing was installed to a depth of 638 feet 
BGS leaving the Culebra dolomite member of the Rustler formation exposed to the open bore hole 
(Wmtanley-Carrasco 1985). H-09b has been used for hydrological testing in the WIPP area first for site 
characterization and most recently for water quality sampling. Well bore caving of the open portion of the 
wellbore was detected in 1987 bringing the total depth of the well bore up to 670 feet BTOC (Crawley 1987). 
Westinghouse personnel measured the bottom of the well bore in January 1990 to a depth of 650 ft BTOC with 
an accuracy deviation of + I- 4 ft. 

A Bennett sample pump model 1800-6 Sn 1 W 2 1  and a 3-5 inch Baski sliding end idatable packer with a 4 5  
inch packer sleeve installed over the packer gland was utilized for sampling during this sampling period. A 3 5  
X 15 inch packer feed through nipple was u W d  to facilitate monitoring of formation pressures during the 
sampling period The total length of the assembly was approximately 8 feet. 

Two Geokon model 4500H vibrating wire transducers were utilized to monitor down hole pressures. The first, 
0-100 psi range (Sn 3425) was attached to the tubing bundle at a depth of 600 feet BTOC in order to monitor 
the integrity of the packer seal. The second transducer Sn (3428), 0-150 psi range was attached to the packer 
feed through nipple and utilized to monitor pressures below the packer in the formation. Data was colleded 
and stored at regular intewak utilizing a Geokon micro-10 data logger (Sn-18). 

The pumplpacker assembly was installed on 01-15-90 to a depth of 632 ft BTOC. Static water level was 
measured just prior to installation at a depth of 417.15 ft BTOC (Solinst # 75-CG-0102). Actual down hole 
working pressures just prior to the start of pumping was 87 psi. Total drawdown through out the testing period 
was less than 2 5  feet. The average pumping rate through out the testing period was 33 gallons per hour. 

Four serial samples were collected; the first on 01-16-90 after approximately 593 gallons of water had been 
pumped from the well. Final samples were collected on 01-19-90 after approximately 3058 gallons of water had 
been pumped from the well. Samples were collected for International Technology Analytical Services 
Laboratory (ITAS), Westinghouse Advanced Energy Systems Division Analytical Laboratory (WAESD), 
Sandia National Laboratories (SNL), and the New Mexico Environmental Evaluation Group (EEG). Archival 
samples were collected for the WIPP project. 

POUND-4 -LING RESULTS; 

Eh measured + 261 mv, + 245 mv, + 238 mv and + 197 mv respectively. 

pH remained relatively stable during the testing period measuring 731 S.U., 7.31 S.U., 735 S.U. and 736 S.U. 
respectively. 

Temperature measured 21.1 C on day 1,21.0 C on day two 215 C on day three and 21.0 C on day four. 

Specific Gravity and Specific Conductititywere each measured on the first and forth day of sampling, each 
remained relatively stable. Specific gravity measured 1.004 021.0 C, and 1.004 @ 21.1 C respectively. Specific 
conductivity measured 3,460 umhos/cm @ 25.0 C and 3,430 umhodcm @ 25 C respectively. 



AUralinity averaged 1lL9 mgll 115.1 mgll115.1 mg/l and 116.2 mg/l. 

Chlorides averaged 1705 mgfl, 169.0 mg/S 1695 mg/l and 169.0 mg/L 

Divalent Cations measured 429 mgfl, 42.6 mg& 42.7 mg/l and 43.0 mg/l. 

Total Iron averaged 0.08 mgA, 0.09 mg/S 0.08 mg/l and 0.09 mg/l. 

, Ferrous Iron averaged 0.06 xx@l, 0.05 mgfl0.06 mgfl and 0.05 mg/l mnsecutiveiy. 

The amount of water pumped prior to fmal sampling for the three previous rounds is 9550 gallons, 4300 gallons 
and 5l50 gallons respectively, 3058 gallons were pumped prior to final sampling during round4. A comparison 
of the average Gnal day data for the three previous rounds and fmal day data for round4 is d&kd ia the 
following table for alkahity, chlorides, dications, total uon and ferrous u o a  

AVG. OF FINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST THREE ROUNDS FOR ROUND4 

AUraiinity 15.4 mgll 
Chlorides 1805 mg/l 
Dications 422 me@ 
Total Iron 0.14 mg/l 
Ferrous Iron 0.05 mgfl 

Alkalinity1162 mgll 
Chlorides 169.0 B@ 

Dicatiolu 43.0 mefl 
Total Iron 0.09 mg/l 
Ferrous Iron 0.05 mgll 

A power outage occurred on 01-16-90 and lasted 30 minutes when on site generators were exchanged The loa: 
of power had no apparent affect on the sampling process or the results obtained 



Engle Well is located in T24S, R31E Section 4,240 FSL and 1500 FEL in southeastern Eddy Countv, New 
Mexico. Top of casing elevation at EngleWell is 3420 feet amsl (SAND88-1065). Engle Well was drilled 
to a totaldepth of 682 feet below ground surface (BGS) and cased with 6.625 O.D. casing to a depth of 659 
feet, The Culebra dolomite member of the RustlerFormation occurring from 659 to 682 feet was left open 
to the bore holeDOE/WIPP 86-004). 

Sampling was performed on 01-30-90 by Gordon Tatro (Westinghouse) and Jim Kinney (New Mexico 
EEG). A ten gallon water sample was taken from a valve mounted on the discharge pipe at the well-head. 
The sample was then transported to a mobile field laboratory and filtered through a .45 micronfilter 
utilizing a peristaltic pump. Samples were collected for ITAS, EEG, SNL, WAESD, and the field 
chemistry lab. 

Round-3 analytical results for Engle Well were as follows; pH 7.46 SU, specific gravity 1.003 at 20.2 C., and .. 
specific conductance 2990 umhos/cm at 25 C. Averages for alkalinity, chlorides. and di-valent cations were 
79 mgll, 232 mg/l, and 42 meqll respectively. 

S L T S  WITH PREVIOUS ROLTNDS 

Round3 results compare favorably ~ i t h  the results of the previous sampling rounds. Round-1 data for 
alkalinity was not in agreement andwas omitted from the averages. The results are presented below. 

AVERAGE OF PREVIOUS ROUNDS ROUND3 

Alkalinity 75 rngd 
Chlorides 230 mgfl 
Di-Cats 43 meqA 

Alkalinity 79 mg/l 
Chlorides 232 mgll 
Di-Cats 42 meqll 

Engle Well is used primarily to provide water to livestock. A light oil film was noted on some of the 
samples. 



H a b  drill hole k located Tt4S, R 3 E .  Section 4,2391.04 FNL and 238.63 FWL southew Eddy county, p 
M&. The monument elevation at H-09b is 344X.2ll feet amsL Top Of Casing (TOC) e l e ~ t i o ~  is 3406.8 
amsl (SANDS!-1065) The well bore was completed on August 28,1979 to a t d  depth of 708 feet below 
ground surface (BGS ). Seven inch ouuidc diameter J J S  23 lbia casing was installed to a depth of 638 fee 
BGS leaving the Cuttbra dolomite member of thc Rustler formation exposed to thc open bore hole 
(Whstanley-Canasco 1985). H-09b has been w d  for hydrologid testing in the WKPP arm for site 
charaaerization and most recently for water quality sampling. Well bore caving of the open portion of the 
wellbore was detected in 1987 brh& the total depth of the well bore up to 670 feet BTOC (Crawley 1% 
Westinghow personnel measured the bottom of the well bore in January 1990 to a depth of 630 ft BTOC 
an accuracy deviation of + 1- 4 ft. 

A Bennett sample pump model 1800-6 Sn 180621 and a 3.5 inch Baski sliding end inflatable pa& with 2 

inch packer sleeve installed over the packer gland was utilized for sampling during this sampiing period . 
X 15 iach packer feed through nipple was utilized to facilitate monitoring of formation prusurea during t 
sampling period The total length of the assembly was approlcimately 8 feet. 

Two Geokon model 4500H vibrating wire transducers were utilized to monitor down hole prcssurem. The 
0-100 psi range (Sn 34u) was attached to the tubing bundle at a depth of 600 feet BTOC in order to mor 
the integrity of the packer seal. The second transducer Sn (3428), 0-l50 psi range was a m d u d  to the pac 
feed through nipple and utilized to monitor pressures below the packer in the formation. Data 
and stored at regular intervals utilizing a Geokon micro-10 data logger (Sn-18). 

k dJ 

The pump/packer assembly was installed on 01-15-90 to a depth of 632 ft BTOC. Static water level was 
measured just prior to installation at a depth of 417.15 ft BTOC (Solinst # 75-CG-0102). Actuai down hc 
working pressures just prior to the start of pumping was 87 psi. Total drawdown through out the testing I 
was less than 23 feet. The average pumping rate through out the tesring period was 33 gallons per hour. 

Four serial s&nples were collected; the first on 01-16-90 after approximately 593 gallons of water had bee 
pumped from the well. Final samples were collected on 01-19-90 after approximately 3058 gallons of wat 
been pumped from the well. Samples were collected for International Technology Analytid S e ~ c c s  
Laboratory (ITAS), Westinghow Advanced Energy Systems Division Analytical Laboratory (WAESDI 
Sandia National Laboratories (SNL), and the New Mexico Environmental Evaluation Group (EEG). A 
samples were collected for the WIPP project. 

Eh measured + 261 mv, + 245 mv, + 238 mv and + 197 mv respectively. 

pH remained relatively stable during the testing period measuring 731 S.U., 731 S.U., 735 S.U. and 7 3  
respectively. 

Temperature measured 21.1 C on day 1,21.0 C on day two 215 C on day three and 21.0 C on day four. 

Specific Gravity and Specific Conductivity were each measured on the &st and forth day of s 
remained relatively stable. Specific gra\ity measured 1.004 @21.0 C, and 1.004 @ 21.1 C respe' 
conductivity measured 3,460 umhoslcm @ 25.0 C and 3,430 umhos/cm @ 25 C respectively. 



Divalent cations averaged 198.1 m& 1%.1 m& 1953 4 1963 4 194.6 me/S 1953 mg/l and 1%5 mg/l 
( f w F ~  , consec&ly from day one through day seven of tcstiag. 

Total Iron and Ferrous Iron decreased with only slight fluctuations over the sampling period. Total Iron 
averaged 0.79mgll0.45 mgfl, 0.41 me/S 0.43 4 0 . 4 2  4 0.41 a@ and 036 @ Ferrous Iron averaged 0.71 
mgfl, 036 mgfl,035 mgll039 mgfl, 034 qgl, 033 mg/l and 029 a@ ~espcctivcb. 

The amount of water pumped prior to find sampling for the four previous rounds is 79,744 gabas, 126,100 
gallons, 87JW gallons and 5142 gallons respectively. 6127 gdons were pumped prior to final sampling during 
round-5. A comparison of the average final day data for the four previous rounds and final day data for round4 
is desaibed in the following table for alkalinity, chlorides, dications, total iron and ferrous iron. 

AVG. OF FINAL DAY RESULTS AVG .OF FINAL DAY RESULTS 
FOR LAST FOUR ROUNDS FOR ROUND4 

Awinity 94.04 mg/l 
Chlorides 32,040 mg/l 
Dications 1905 m e 4  
Total Iron 0.20 mg/l 
Ferrous Iron 029 mg/l 

Alkalinity 95.40 mg/l 
Chlorides 32,218 mg/l 
Dications 1965 me@ 
Total Iron 036 mg/l 
Ferrous Iron 029 mg/l 

Approximately seven minutes into the pumping period at U:43 on 02-05-90 the pump failed and had to be 
replaced. No other problems or equipment failures occurred duing the period. 



SUMMARY FOR H-06~. MAGENTA. ROUND-5 - ? .L- J' 
H-06c drill hole is located at T22S R31E Section 18 281.06FNL and 374.47FWL in southeastern Eddy Cou 
New Mexico. Ground elevation at H-06c is 3347.93 ft amsl and the well w ing  stick up elevation is 334t3.52 
amsl. The well bore was completed 06-26-78 to a total depth of 741 feet BGS (Below Ground Surface). C. 
5 5  inch O.D. type J-55 155 lblft, was set in the borehole to a depth of 699 ft BGS leaving the Rustler Salac 
interval open from 700 to 741 ft  BGS. After hydrologic testing of the Rustler formation was completed a b 
plug was set below the Culebra dolomite 641 ft  BTOC (Below Top Of Casing). The Culebra interval was t 
perforated from 604-627 ft  BTOC. The well bore was left undisturbed until 8-20-86 when a second bridge 
was installed 534 ft  BTOC and the casing was again perforated from 490-514 ft BTOC exposing the Mage~ 
Dolomite to facilitate water quality sampling for the WIPP site. 

The sampling configuration for H-06c consisted of a Bennett Sample pump model 1800 (Sn 1802) and a 2.: 
Ardvark sliding end packer (Sn 3690-435). A 3"Xl-V2" Packer feed through assembly was utilized to faca 
monitoring of formation pressures below the packer. The total length of the pumplpacker assembly was 
approximately 8 ft. Two Geokon Model 4500H vibrating wire transducers were utilized to monitor format 
pressures. The first, 0-150 psi range (Sn 3428) was attached to the tubing bundle 25 ft. above the pump/pa 
assembly in order to monitor the integrity of the packer seal. The second 0-150 psi range (Sn-3431) was 
attached to the packer feed through assembly to monitor formation pressures in the Magenta dolomite. C 
was collected and stored at regular intervals utilizing a micro-10 Geokon data logger (Sn-20). 

The pumplpacker assembly was installed 03/12/90 to a depth of 483 feet BTOC to the bottom of the pump 
intake assembly. Static Water Level at H-06c was measured just prior to start of pumping at a de, 
feet BTOC Actual working pressure at installation depth just prior to starting the ,umP  as 8 2 L Z 0  
drawdown throughout the testing period was approximately 142 feet. During the testing period 14 , 
water were pumped from the wellbore at an average pumping rate of 20.05 gallons per hour. 

Three serial samples were collected; the first was collected on 03-l3-90 after approximately 326 gallons of 
were pumped and final samples were collected on 03-15-90 after approximately 1308 gallons had been p u  
from the well. Samples were collected for International Technology 

Analytical Sampling Laboratory (ITAS), Westinghouse Advanced Energy Systems Division Analytical 
Laboratory (WAESD), Sandia National Laboratory (SNL), and the New Mexico Environmental Evaluat 
Group (EEG). Archival samples were collected for the WlPP project. 

Eh remained relatively stable from sample 1 to sample 3 measuring + 183 mv, + 221 mv and + 224 mv 
respectively. 

pH remained stable throughout the sampling period measuring 7.82 S.U. at 21.0 C, 7.80 S.U. at 20.0 C anc 
S.U. at 21.2 C respectively 

Specific gravity was measured at 1.0032 at 20.8 C. for sample number 1 and 1.0034 at 21.2 C. for sample o 
3. 

Specific conductivity on day 1 measured 4,900 umhos/cm at 25 C. and 5,200 umhos/cm at 25 C. 
the testing period. 



Daily averages for Alkalinity were 54.0 mgA, 525 mgfl and 51.0 -4 respectively. 
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' Chlorides averaged 407 mg/S 408 mfl and 404 mg/l respectively 

Divalent Cations averaged 42.0 me& 42.0 m e 4  and 415 meqfl. 

Total iron averaged 0.15 mg/S 0.15 mfl and 0.10 mgA respectively. 

Ferrous iron averaged 0.U mg~l, 0.11 m@ and 0.07 mfl respectively. 

The average number of gallons pumped prior to fmal sampling during the previous four rounds was 4073 
gallons. A total of U08 gallons were pumped prior to collecting final samples during round-5. A comparison of 
the average final day data for the four previous rounds and the final day data for round4 is described in the 
following table for alkalinity, chlorides, di-cats, total iron and ferrous iron. 

AVG. OF FINAL DAY RESULTS AVERAGE OF FINAL DAY 
FOR PREVIOUS FOUR ROUNDS FOR ROUND-5 

AUralinity 51.8 mg/l 
Chlorides 4125 mg/l 
Di-Cats 41.0 meqA 
Total Iron 031 m@l 

p""""i, Ferrous Iron 0.20 m@l 

Alkahity 51.0 rnd 
Chlorides 404.0 mg/l 
Di-Cats 415 mefl 
Total Iron 0.10 mgfl 
Ferrous Iron 0.07 mgfl 

No unusual occurrences or delays to pumping were noted during the testing period. 



Well H-18 is located TZ2s R31E Section u) 964.8 FNL u d  445.6 FWL in south eastern Eddy County, New 
Mexico, at an elevation of 3,41421 feet above mean sea level(MSL), to the top of casing. The total depth c 
drilled hole was 831 feet below ground surface (BGS). The drd hole was later plugged back to 766 feet BC 
The well is cased to a depth of 673 feet BGS, with 7 inch casing and completed open hole. The source of a 
sampled from this well is the Culebra Dolomite Member of the Rustler formation located at a depth intern 
689 to 7 U  feet BGS (Beauhiem, 1987). 

The sampling configuration for H-18 consisted of a model 1800 Bennett sample pump (Sn 180621) and a : 
inch Baski sliding end packer with a 4 5  inch packer sleeve installed over the packer gland, The pump and 
packer were connected via a specially fabricated packer feed through nipple. The total length of the 
pump/packer assembly was 7.66 feet. Two geokon transducers were utilized to monitor the pressures in th 
bore during testing. The fust (Sn 3428) 0-150 psi range was placed at a depth of 625 feet below top of cash 
(BTOC) to monitor the integrity of the packer seal. The second (Sn 3431) 0-150 psi range was attached to 
packer feed through nipple in order to monitor the pressure in the Culebra Dolomite. Data from the 
transducers was collected and stored at regular intervals ut ihbg a micro-10 datalogger (Sn-20). 

The pumplpacker assembly was installed on 03-30-90 to a depth of 658 feet BTOC to the bottom of the pu 
intake. Static water level was measured just prior to installation at 368.45 ft. BTOC. Achml down hole wo 
pressure prior to the start of pumping was 12730 psi at the pump intake. Total draw down throughout the 
testing period was approximately 110 feet. During the testing period 7098 gallons of water were pumped f 
the well bore at an average pumping rate of 25 gallons per hour. 
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Eight serial samples were collected; the fust was collected on 04-02-90 after approximately l336 gd8& of 
water were pumped and final samples were collected on 04-10-90 after 6933 gallons of water had been p u  
from the well. Samples were collected for International Technology Analytical Services Laboratory (JTk 
Westinghouse Advanced Energy Systems Division Analytical Laboratory (WAESD), Sandia National 
Laboratory (SNL), and the New Mexico Environmental Evaluation Group (EEG). Archival samples werr 
collected for the WiPP project. 

Eh Measured + 235 MV, + 208 MV, + 208 MV, + 239 MV, + 227 MV, + 171 MV, + 169 MV AND + 22 
Respectively. 

pH measured 7.83 S.U., 7.83 S.U., 7.79 S.U., 7.78 S.U., 7.72 S.U., 7.75 S.U., 7.70 S.U. and 7.72 S.U. respec 

Temperature for the eight samples measured; 21.2 C, 20.8 C, 21.2 C, 22.0 C, 21.4 C, 21.4 C, 22.1 C and 21. ~ 
respectively. 

Specific gravity measured 1.0232 at 21.3 C for sample one, 1.0220 at 21.5 C for sample number six and 1.0: 
215 C for sample number eight. I 

Specific conductance measured 44,500 umhodcm at 25 C. for sample one, 39,800 umhos/cm at 25 C. for s: 
six, and 39,300 umhodcm at 25 C. for samle eight. 

1 



A h h i t y  average readings over the eight day sampling period were 55.4 mg/l, 535 mgl,  52.0 m& 51.4 mg/S 
/ *'-, 52.6 mgfl, 512 mgfl513 mg/l and 51.6 mg/l respectively. 

Chlorides dropped steadiiy until the fifth day of sampling, then stabilized, fluctuating only slightly after the fifth 
day. Average measurements were; 16,619 mgfl, 14,862 m& 14,566 mgfl, 14,186 mg/l, U.952 mg/S l3883 mg/S 
13,841 mg/l and U,966 mgl respectively. 

Di-valent cations averaged 104.2 meq~l, 1025 meq/l, 100.2 meq& 101.4 meqtl, 1005 meq& 100.6 meq& 101.6 
meqA and 100.7 me& 

Total and Ferrous Iron dropped steadily through the seventh day of testing then increased slightly on the eighth 
day. Total Iron measured 153 mgfl, 0.67 m a 0 5 1  mgA, 0.47 m g 4  0.43 mgfl, 037 mgll036 mg/l and 038 m a  
Ferrous Iron measured 139 m a  054 m& 0.38 mg4 034 m a 0 3 3  m&030 mg4 0.29 mgfl, and 033 mg/l 
respectively. 

The amount of water pumped prior to final sampling for the two previous rounds were 9,000 gallons and 33,000 
gallons respectively. 6,933 gallons were pumped prior to final sampling during round three. A comparison of 
the average final day data for the two previous rounds and h a l  day data for round3 is described in the 
following table for alkalinity, chlorides, di-cats, total iron and ferrous iron. 

AVG. OF FINAL DAY RESULTS AVG. OF FMAL DAY RESULTS 
FOR LAST TWO ROUNDS FOR ROUND3 

A h h i t y  51.95 mg/l 
Chlorides 1975 mg/I 
Di-cats 98.8 meqll 
Total Iron 0.22 mgfl 
Ferrous Iron 0.18 m&l 

Alkalinity 51.6 mg/l 
Chlorides U,%6 mg/l 
Di-cats 100.7 m e 4  
Total Iron 038 mg/l 
Ferrous Iron 0.33 mgP 

During the evening hours on 04-01-90 at approximately 2230 hours a failure of the main power generator 
caused a pump failure that lasted approximately 10 hours. No other problems were encountered during the 
testing period 



H-OW is located approximately 2.7 miles northeast of the center of the WIPP site (1008.30 FNL and 236 
FEL, Section 15, Township 22S, Range 31E). The ground monument elevation is 350538 feet amsl, and 
casing (TOC) is at an elevation of 3506.04 feet amsl, (SAND88-1065). 

H45b was completed on 06-13-78 to a total depth of 925 feet. Well casing (J55 155 lblft, 5" ID) is instal 
depth of 881 feet below ground surface (BGS). The well is completed open hole in the Culebra which li 
depth from 897-920 feet BGS. 

A Bennett pumplpacker assembly was used for this sampling round. The assembly consisted of a model 
Bennett Sample Pump (SN 1806-25) and a 2 8  inch Ardvark sliding end packer (SN 3690-435). A 3" to 1 
packer feed through was utilized to facilitate the monitoring of formation pressures below the packer. 7 
length of the assembly was 754 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0-250 p: 
pressure range (SN 8317) transducer was attached to the tubing bundle 25 ft above the top of the pump 
depth of 825 feet below top of w i n g  (BTOC) in order to monitor the integrity of the packer seal. A sec 
transducer (0-250 psi, SN 8319) was attached to the packer feed through assembly in order to monitor F 
below the packer. Data was collected and stored on a continuous basis by a Geokon MicrelO data log 
(SN-87). 

On 04-23-90 the pumplpacker assembly was installed in H-OW. The bottom of the assembly w 
depth of 858 feet BTOC. Static water level just prior to installation measured 485.77 feet B 
75-CG-0101). The well was pumped for a total of 9 days at an average rate of approximately 953 gallor 
hour. It was determined that three wellbore volumes was equivalent to 1114 gallons of water. 

Four serial samples were collected; the first on 04-24-90 after approximately 278 gallons of water had b: 
pumped from the well. Final samples were collected on 05-02-90 after approximately 2,253 gallons of s 
been pumped from the well. Final samples were sent to International Technology Analytical Sampling 
Laboratory (ITAS) and Westinghouse Advanced Energy Systems Division Analytical Lab (WAESD) fc 
analysis. Samples were also provided to Sandia National Laboratories (SNL) and the New Mexico 
Environmental Evaluation Group (EEG) for independent analysis. Archival samples were collected fc 
WIPP Project. 

Eh fluctuated during the 4 days of sampling measuring + 140 mv, + 62 mv, + 134 mv, + 144 mv, respec 

pH remained fairly stable during the 4 days of sampling measuring 7.47 S.U., 7.41 S.U., 7.29 S.U.,7.29 S 
respectively. 

Temperature measured 21.2 C., 20.5 C., 19.8 C., 203 C. respectively. 

Specific Gravity measured 1.1040 at 21.1 C. for sample 1,1.1028 at 20.6 C. for sample 2,1.1040 at 19.4 ( 
sample 3, and 1.104 at 20.2 C. for sample 4. 9 
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Specitic Conductance measured 151,900 umhodcm at 25 C. for sample l,153,700 umhos/cm @25 C. for sample 

I 
2, and U5,900 umhodcm at 25 C. for sample 4. 

Alkalinity, chlorideti and divalent cations fluctuated slightly from sample 1 to sample 4. AUraliaily averaged 55.1 
52.2 mg/S 512 w a n d  50.9 mg/l respectively. Chlorides averaged 85,027 @,85,288 @,85,635 

w a n d  86,330 ma respectively. Divalent cations averaged 264.4 me& 2624 me& 261.2 me@ and 262.8 
me@ respectively. 

Both Lon parameters, (total-iron and ferrous-iron) decreased from sample one to sample four. Total-iron 
averaged 4.44 m@l, 269 rngfl, 2.25 mgfl and 276 mgfl respectinly. Ferrous iron averaged 3.97 mgfl, 2.42 @, 
2.07 mgll2.44 mg/l respectively. A slight increase in both iron parameters for sample four was caused by packer 
slippage in the early morning hours of the last day of sampling. 

The amount of water pumped prior to final sampling for each of the five rounds is as follows; 1,100 gallong 
2,000 gallons, 1,450 gallons, 1,9% and St53 gallons respectively. Round 5 results are in good agreement with 
results obtained from the first four sampling rounds. This comparison was made by comparing chemical 
parameter averages for the final day of round-5 sampling with the average of the chemical parameter d u e s  
obtained for the last day of sampling for each of the previous four rounds. The results are presented below. 

AVG. OFFINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND-5 

Alkdbity 50.0 mg/l 
Chlorides 84,571 mgll 
Di-Cats 256.8 me@ 
Total Iron 3.01 mgA 
Ferrous Iron 273 mg/l 

AkabiryM.9mgfl 
Chlorides 84330 mg/l 
Di-Cats 262.8 me@ 
Total Iron 2.76 mg/l 
Ferrous Iron 2.44 mg/l 

On 04/24/90 at approximately 16:M hours the pump failed and was replaced on 04/25/90 and pumping resumed 
at 09:45 am on that date. On 04/27/90 the pressure above the packer began to rise until finally on the morning of 
05/02/90 the maximum differential pressure rating of the packer was overcome and the packer was pushed down 
approximately 25 feet. The lower transducer cable was pulled in two, however the pump continued to operate. 
After running parameters on Iron and turbidity the decision was made to collect final samples. After the pump 
had been pulled a post-operational test was preformed on h e  pump. The cause of the pressure rise above the 
packer was determined to be a faulty lower-discharge check valve in the pump which caused water to leak from 
the pump to the well bore above the packer seal. 



H-O5c is located 2 7  miles northeast of the center of the WIPP site, (100555 FNL, W.95 FEL, Section 1: 
Township 22s. Range 31 E). Ground monument elevation is 3505.78 feet amsl, and top of casing (TOC) i 
elevation of 3506.04 feet amsl, (SANDSS-1065). 

H45c was completed on 06-03-78 to a total depth of 1076 feet BGS. Well casing (J-55,15S#/ft.) is instal 
a depth of 1024 feet. The well was originally completed open hole in the Rustler/Salado Contact (1041 to 
ft) below ground surface (BGS). After testing of the Rustler/Salado Contact was completed, a bridge plu 
installed at a depth of 935 ft. BTOC. The well was re-completed in the Culebra from 895 to 925 ft BGS. c 
Culebra at this location is situated at a depth from 899 to 924 ft. BTOC. On 08-20-86, a bridge plug was 
installed at a depth of 836 ft BTOC, and the well was re-completed, in the Magenta Dolomite, from 788 tc 
feet BTOC,(SAND85-7206). 

A pump/packer assembly was used to sample this well. The assembly consisted of a model 1800 Bennett 
Sample Pump (SN 1802) and a 2.8 inch Ardvark sliding end packer (SN 3685-U3). A 3" X 1-112" packer : 
through nipple was used to facilitate monitoring of formation pressures. The total length of the assembly 
approximately 7.84 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0-150 psi 
pressure range (SN 3428) transducer was attached to the tubing bundle and installed at a depth of 675 fer 
BTOC to monitor the integrity of the packer seal. A second transducer (0-250 psi, SN 9077) er 
packer feed through assembly in order to monitor pressures below the packer. Data was d e  st 
on a continuous basis by a Geokon Micro-10 data logger (SN-20). \.- , 

On 05-09-90 the pumplpacker assembly was installed in the well. The bottom of the assembly was positio 
a depth of 783 feet BTOC. Static water level just prior to installation measured 353.05 feet BTOC, (Solin 
probe 75-CG-0101). The well was pumped for a total of 7 days at an average rate of 13.63 gallons per h o ~  

Three serial samples were collected; the first on 05-14-90 after approximately 1497 gallons of water had t 
pumped from the well. 

Pmal samples were collected on 05-16-90 after approximately 1940 gallons of water had been pumped frc 
well. Pmal samples were sent to International Technology Analytical Sampling Laboratory (ITAS) and 
Westinghouse Advanced Energy Systems Division Analytical Lab (WAESD) for analysis. Samples were 
provided to Sandia National Laboratories (SNL) and the New Mexico Environmental Evaluation Group 
for independent analysis. Archival samples were collected for the WIPP Project. 

ROUND-5 SEI-PLING RESULTS; 

Eh fluctuated during the 3 days of sampling measuring 0 mv, -2 mv, and -4 mv respectively. 

pH remained fairly stable during the 4 days of sampling measuring 7.91 S.U., 7.92 S.U. and 7.95 S.U. 
respectively. 

Temperature measured 21.7 C. on day 1,21.8 C. on day 2 and 21.8 C. on day 3 . 

Specific Gravity measured 1.0070 at 215 C. on day 1, and 1.0062 at 21.8 C. on day 3. 



Specific Conductana measured 8500 umhoslcm at 25 C. on day 1, and 8480 urnhos/un at 25 C. on &y 3. 
# 

Alkalinity, chlorides and W e n t  cations remained fakly stable throughout the 4 day sampling period 
AUcalinity averaged 51.6 mgfl, 582 mgfl and 59.2 mgfl respectively. Chlorides averaged 1037 mgtl, 1031 mg/l and 
1028 mgll respcdively. Divalent cations averaged 42.8 megll42.7 meql and 42.6 meqA respectively. 

Both iron parameters, (total-iron and ferrous-iron) decreased &om day one to day three during the 3 &y 
sampling period. Total-iron averaged 0.22 mgA, 0.20 mg/l and 0.18 mg/l respectively. Ferrous iron averaged 
0.15 mgfl, 0.U me/l and 0.10 mg/l respectively. 

The amount of water pumped prior to final sampling for each of the five rounds is as follows; 5,800 gallons, 
1,900 gallons, 2,500 gallons, 1,997 and 1940 gallons respectively. Comparison of round-5 results with results 
obtained from the first four rounds, indicate that a representative sample was obtained This comparison was 
made by comparing chemical parameter averages for the final day of round-5 sampling with the average of the 
chemical parameter values obtained for the last day of sampling for each of the previous four rounds. The 
results are presented below. 

AVG. OF FINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND -5 

Alkalinity 573 mg/l 
Chlorides 1035 mg/l 
Di-Cats 42.1 m e 4  
Total Iron 0.86 mg/l 
Ferrous Iron 0.61 mg/l 

Alkahity 592 mg/l 
Chlorides 1028 mg 
Di-Cats 42.6 meq/l 
Total Iron 0.18 mgl 
Ferrous Iron 0.10 mg/l 

The averages for Total iron and Ferrous iron from the first three rounds is misleading because the first round 
averages are much higher than the other two rounds. Round-5 iron results compare most favorably with 
round-2 and round-4 results. Iron during rounds-1 and 3 was ~nsiderably higher than rounds-2,4 and 5. 

Water &om the Magenta at this location is extremely gaseous. On 05-15-90, the second &y of sampling the 
pump began to show early warning signs of failure, running intermittently. Based on the symptoms of the pump 
final sampling,was moved up one day from 05-17-90 to 05-16-90. 



SUMMARY OF TWIN WELL (PASTURE), DEWEY LAKE, ROUN 

Twin Well(Pasture) is located approximately ten miles south of the center of the WIPP site. Twin wells c 
of two wells in close pr&ty, the House well and the Pasture well. This sampling was performed in the 
pasture well. Surface elevation is 3,523 feet above mean sea level (amsl). The total depth of the well is L' 
below the ground surface (BGS)(Witanley and Carrasco, 1986). Water is pumped to the surface by a 
windmill. The well is completed in the Dewey Lake Redbeds. 

Samples were collected on 05-30-90, from a discharge pipe at the base of the windmill. Samples were fdtc 
with a portable peristaltic pump. Samples were collected for International Technology Analytical Serviu 
(ITAS) and Westinghouse Advanced ~ n e r &  Systems Division (WAESD) for analysis. Samples were alsi 
provided to Sandia National Laboratories (SNL) and the New Mexico Environmental Evaluation Group 

Round4 analytical results for Twin Pasture Well were as follows; pH 7.7 SU, secific gravity 1.0028 @ 23: 
degrees C, and specific conductance 614 umhos/cm @ 25 degrees C. Averages for A&alinity, Chloride a 
Divalent Cations were 218.9 mg& 56 mfl and 5 5  meqn respectively. 

Round4 results compare favorably with results obtained from the previous sampling rounds. R T  c 
not in agreement and was not included in the averages. The results are presented below: 
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AVERAGE OF PREVIOUS ROUNDS ROUND4 

Alkalinity 222.9 mfl 
Chlorides 415 mgll 
Di-Cats 7.9 meq/l 

Alkalinity 218.9 mgll 
Chlorides 56 mgll 
Di-Cats 5 J meq/l 

This well supplies water for livestock. 



WIPP-19 is located approximately 0 5  miles north of the center of the WIPP site (22865 FNL and 12.7 F E I  
Section 20, Township 22S, Range 31E). The ground monument elevation is 3433.08 feet amsl, and top of casing 
(TOC) is at an elevation of 3435.14 feet a d .  (SANDS-1065). 

WIPP-19 was W e d  in May of 1978 to a total depth of 1038 feet below ground surfaa (BGS). Following 
investigations to further characterize the WLPP site geology the well was filled with brine mud and abandoned 
until October 1985. In October of 1985, the well bore was reamed to 7.875 inches and a 5 5  inch well casing was 
installed to a depth of 1037 feet BGS. The well casing was perforated in the Culebra Dolomite Member of the 
Rustler Formation from 754 to 780 feet BGS. The Culcbra at this location is located from 756 to 779 feet BGS 
(SAND87-0039). 

A Bennett pumplpacker assembly was used for this sampling round. The assembly consisted of a model 1800 
Bennett Sample Pump (SN 1806-21) and a 2.8 inch Ardvark sliding end packer (SN 3690-435). A 3" to 1-112" 
packer feed through was utilized to facilitate the monitoring of formation pressures below the packer. The total 
length of the assembly was 752 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0-150 psi 
pressure range (SN 3428) transducer was attached to the tubing bundle 25 ft above the top of the pump at a 
depth of 700 feet below top of casing (BTOC) in order to monitor the integrity of the packer seal A second 
transducer (0-150 psi, SN 9075) was attached to the packer feed through assembly in order to monitor pressures 

I below the packer. Data was collected and stored on a continuous basis by a Geokon Mine10 data logger 
(SN-20). 

On 05-30-90 the pumplpacker assembly was installed in WIPP-19. The bottom of the assembly was positioned 
at a depth of 733 feet BTOC. Static water level just prior to installation measured 43423 feet BTOC, (Solinst 
probe 75-CG-0101). The well was pumped for a total of 14 days at an average rate of approximately i7.16 
gallons per hour. 

Six serial samples were collected; the first on 06-04-90 after approximately 2512 gallons of water had been 
pumped from the well. F i a l  samples were coilccted on 06-12-90 after approximately 5516 gallons of water had 
been pumped from the well. Final samples were sent to international Technology Analytical Sampling 
Laboratory (ITAS) and Westinghouse Advanced Energy Systems Division Analytical Lab (WAESD) for 
analysis. Samples were also provided to Saadia National Laboratories (SNL) and the New Mexico 
Environmental Evaluation Group (EEG) for independent analysis. Archival samples were collected for the 
WIPP Project. 

Eh fluctuated widely throughout the sampling period from a maximum of + 210 to a low of -53. Serial sampling 
values were + 157, + U, -53, + 85, + 210 and + 204 respectively. 

pH remained fairly stable during the 6 days of sampling measuring 7.46 S.U., 7.56 S.U., 750 S.U. 7.38 S.U., 7.48 
S.U. and 731 S.U. respectively. 

,- 
I Temperature measured 23.0 C., 22.9 C., 22.8 C., 23.0 C., 22.5 C. and 23.1 C. respectively. 



Specific Gravity measured 1.0570 @ 23.4 C. for sample 1,1.0560 @ 22.9 C. for sample 4 and 1.0546 @ U , 
on day 3. i 
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Specific Conductance measured 94,8(30 umhos/cm @25 C. for sample 1, and 91,800 umhos/cm @ 25C. for 
sample 6. 

Alkalinity, chlorides and divalent cations decreased from sample 1 to sample 6. Alkalinity averaged 75.2 mgA, 
653 mg/l and 63.0 mgfl, 58.1 mg& 57.8 mgA and 59.4 mg/l respectively. Chlorides averaged 4U03 mgll 40681 
mg& 41061 mg& 40438 mg& 40370 mg/l and 40508 mgfl respectively. Divalent cations averaged 191.8 meq& 
188.2 megll1813 megl1184.9 m e 4  1783 meqfl and 178.9 meqfl respectively. 

Both iron parameters, (total-iron and ferrous-iron) decreased dramatically from sample 1 to sample 3. 
Total-iron averaged 2.19 m d 2 5 1  mgA, 233 mgfl, 1.08 mgfl, 1.05 mgfl, and 0.83 mg/l respectively. Ferrous iror 
averaged 216 mg& 243 mgfl, 2.22 mgA, 1.01 mgA 0.99 mg/l and 0.72 mgA respectively. 

The amount of water pumped prior to fmal sampling for each of the five rounds is as follows; 2,400 gallons, 
3,050 gallons, 5 m  gallons, 6292 a d  5,516 gallons respectively. Round -5 fmal day results are slightly lower 
than results obtained from the fmal day average from the first four sampling rounds. This comparison was 
made by comparing chemical parameter averages for the final day of round-5 sampling with the average of the 
chemical parameter values obtained for the last day of sampling for each of the previous four rounds. The 
results are presented below. 

AVG. OF FINAL DAY RESULTS AVG. OF F'INAL, DAY 
FOR LAST FOUR ROUNDS FOR ROUND -5 

Alkalinity 685 mg/l 
Chlorides 48,848 mg/l 
Di-Cats 230.6 meqfl 
Total Iron 1.41 mg/l 
Ferrous Iron 1.25 mg/l 

Alkalinity 59.4 mg/l 
Chlorides 40,508 mg/l 
Di-Cats 178.9 meqfl 
Total Iron 0.83 mg/l 

Ferrous Iron 0.: 

During the sampling period a full packer seal was probably not achieved. On 06-04-90 the packer assembly was 
raised to a total depth of 723 feet BTOC from 733 Btoc in an unsuccessful attempt to seat the packer because o 
the high iron content of the water samples. During the early morning hours of 06-06-90 at approximately 03:00 
pumping was interrupted due to a faulty fuel injector pump on generator # 75-PE-001 pumping was resumed a 
05:55. On 06-08-90 pumping was again interrupted when the alternator in generator 75-PE-002 failed at 
approximately 21:00. Attempts to restart the pump ,after replacing the generator were unsuccessful and the 
pump was pulled from the wellbore and replaced with and alternate pump. The packer assembly was reinstallec 
on 06-09-90 to a depth of 745 feet btoc to the bottom of the pump intake. The attempt to achieve a packer seal 
at this depth was again believed to be unsuccessful however, the iron content of the samples showed favorable 
trends. 



~-'-'-, - 
Barn WelI is located approximately three and four tenths of mile south southwest of the center of the WIPP site. 
Surface elevation is 3,315 feet above mean sea level (amsl). The total depth (TD) of this well is US feet below 
thc ground surface (BGS) (Cooper and Glanzman, 1971). Water is pumped using an electric submersible 
P"mP- 

Water samples were collected on 06-21-90 from a running stream of water from a spigot located in the owner's 
yard. Samples were filtered (0.45 micron) with a portable peristaltic pump. Samples were collected for 
International Technology Analytical Services (ITAS), and Westinghouse Advanced Energy System Division 
(WAESD) for analysis. Samples were also provided to Sandia National Laboratories (SNL) and the New 
Mexico Environmental Evaluation Group (EEG). 

Round four analytical results for Barn Well were as follows: pH 758, Specific Gravity 1.0008 @ 252 C, Specific 
Conductivity 1070 umhos/cm @ 25 C. Average readings for AUtalinity, Chlorides and Divalent Cations were 
284.1 mg/& 56 mg/l and 5 m e 4  respectively. 

Round-5 results compare favorably with results obtained from the previous four sampling rounds. This 
comparison was made by comparing chemical parameter averages for round-5 with the average of the chemical 
parameter values obtained for the previous rounds. The results are presented below 

AVERAGE OF PREVIOUS AVERAGE OF 
FOUR ROUNDS ROUND-5 

Alkalinity 281.7 mg/l 
Chlorides 47.2 mg/l 
Di-Cats 6.8 meqA 

Alkalinity 284.1 mg/l 
Chlorides 56.0 mg/l 
Di-Cats 5.0 m e 4  

This well supplies drinking water for a residence located approximately one mile northwest of the well site. 



Ranch Well is located approximately three and two tenths miles south southeast of the center of the WIpp 
Surface elevation is 3,310 feet above mean sea level (amsl). The total depth of the well is 156 feet below th 
ground surface (BGS). Water is pumped to the surface by an electric submersible pump (Cooper and 
Glanzman, 1971). 

Samples were collected on 06-19-90, from a discharge pipe above a storage tank located approximately twt 
feet north of the well. Samples were filtered with a portable peristaltic pump. Samples were collected for 
International Technology Analytical Services (IT-) and Westinghouse Advanced Energy Systems Divisic 
(WAESD) for analysis. Samples were also provided to Sandia National Laboratories (SNL) and the New 
Mexico Environmental Evaluation Group (EEG). 

Round-5 analytical results for Ranch Well were as follows; pH 7.24 SU, Specific Gravity 1.0014 @ 23.7 de; 
C, Specific Conductivity 3020 umhodcm @ 25 degrees C. Average readings for AWjnity, Chiorides and 
Divalent Cations were; 247.7 mg/l, 358 mg/l, and 385 meq/l respectively. 

Round -5 results compare favorably with results obtained from the previous four sampling roun 
comparison was made by comparing chemical parameter averages for round4 with the average, he 
parameter values obtained for previous four rounds. The results are presented below 

AVERAGE OF PREVIOUS AVERAGE OF 
FOUR ROUNDS ROUND -5 

Alkalinity 241.8 mg/l 
Chlorides 383.8 mg/l 
Di-Cats 35.2 meq/l 

Alkalinity 247.7 mgll 
Chlorides 358 mg/l 
Di-cats 385 meq/l 

Round-2 alkalinity was measured at 39.8 mgll. This value was not included in the average above 
because it is considered to be a suspect value and not representative of other sampling rounds. 

This well supplies water for livestock. 



H-02c is located approximately 0 5  miles west of the center of the WIPP site (637.15 FNL and 1708.62 FWL, 
Section 29, Township 22S, Range 31E). The ground monument elevation is 3377.69 feet amd, and top of casing 
(TOC) is at an elevation of 3378.41 feet amsl (SAND88-1065). 

HMc was completed on 02-05-?7 to a total depth of 795 feet below ground surface (BGS). Well casing (JSS, 24 
lb/ft, 6.625" OD) is installed to a depth of 742 feet BGS. The well was originally completed open hole in the 
RustlerISalado contad which occurs from 743795 feet BGS. The well was recompleted to the Culebra through 
casing perforations (3- holes per foot) from 624-654 feet BGS. A production intlation packer (PIP) was itia]]y 
installed to isolate the Culebra from the RustlerlSalado. The PIP was later removed and a retrievable bridge 
plug was installed at a depth of 731 feet BGS, (SAND85-m). 

A Bennett pumplpacker assembly was used for this sampling round. The assembly consisted of a model 1800 
Bennett Sample Pump and a 35 inch Baski sliding end inflatable packer (SN 1981). A 3-l/2" to 1-1/2" packer 
feed through was utilized to facilitate the monitoring of formation pressures below the packer. A 4-l/2" packer 
sleeve was installed over the packer gland. The total length of the configuration was 7.7 feet. 

Two geokon 450H vibrating wire transducers were utilized to monitor formation pressures. A 0-150 psi 
pressure range (SN 3428) transducer was attached to the tubing and installed at a depth of 575 feet BTOC in 
order to monitor the integrity of the packer seal. A second transducer (0-150 psi, SN 9075) was attached to the 
packer feed through assembly in order to monitor pressures below the packer. Data was collected and stored 
on a continuous basis by a Geokon Micro-10 data logger (SN-20). 

On 07-09-90 the first pumplpacker assembly (Bennett pump SN1806-11) was installed in H-02c. The bottom of 
the assembly was positioned at a depth of 6U feet BTOC. Static water level just prior to installation measured 
376.45 feet BTOC, (Solinst probe 75-CG-O1O1). This pump operated for five days and then failed on 07-13-90, 
after pumping approximately 1141 gallons of water. 

On 07-U-90 the second pumplpacker assembly (Bennett pump 1802) was installed in H-02c. The bottom of 
the pump assembly was positioned at a depth of 613 BTOC. Pumping continued for a total of 17 days at an 
average rate of approximately 11.74 gallons per hour. 

Fmal samples were sent to International Technology Analytical Sampbg Laboratory (ITAS) and Westinghouse 
Advanced Energy Systems Division Analytical Lab (WAESD) for analysis. Samples were also provided to 
Sandia National Laboratories (SNL) and the New Mexico Environmental Evaluation Group (EEG) for 
independent analysis. Archival samples were collected for the WlPP Project. 

A total of five serial samples were collected during round-2. Five serial samples were collected from 07-19-90 
to 07-24-90. The fust sample was collected after approximately 2939 gallons of water had been pumped. The 
final sample was collected after approximately 4294 gallons of water had been pumped. 

/ ". 
I Eh fluctuated slightly during the sampling period. From 07-19-90 to 07-24-90 five measurements were taken. 

L/ I The measurements were + 229 mv, + 235 mv, + 213 mv, + 274 mv, and + 245 mv, respectively. 



pH remained fairly stable during the sampling period. The measurements were 7.71 S.U., 7.78 S.1 
7.88 S.U., 7.72 S.U, respectively. L.J 

Temperature fluctuated during the two periods of sampling. From 07-19-90 to 07-24-90 five measuremen 
were taken. The measurements were 22.0 C, 21.0 C., 22.0 C., 21.6 C., 222 C. respectively. 

Specific gravity measured 1.010 at 22.6 C. on 07-19-90,1.010 at 20.0 C. on 07-20-90,and 1.010 at 223 C. on 
07-24-90. 

Specific conductance measured 12,600 umhodcm on 07-19-90, and l2,510 umhos/cm on 07-24-90. 

Alkalinity, chlorides and divalent cations remained relatively stable through out the sampling period. For 
five samples collected alkalinity averaged 59.6 mgl159.1 mgl160.0 mgll605 mglland 60.9 mgll respectiv 
Chlorides averaged 3,037 rngfl, 2,982 m@2,992 mgll2.975 mglland 2,999 mgll respectively. Divalent ca 
averaged 48.4 m e 4  48.6 m e 4  48.6 meqh 482 m e 4  and 48.7 meqll respectively. 

Both iron parameters, (total-iron and ferrous-iron) remained relatively stable during the sampling period. 
spike in the iron parameters occurred on 07-23-90, when the pump stopped for several hours. Total iron 
averaged 1.46 mgll1.29 4 1 5 0  mgll2.06 mgll and 1.19 mgll respectively. Ferrous iron averaged 1.12 
1.05 mgll 135 mgll1.72 mgll and 1.07 mg/l respectively. 

The amount of water pumped prior to frnal sampling during round-1 was 6,660 gallons comparec 
gallons for round-2. Alkalinity, Chlorides and Divalent Cations compared favorably with round 
averages. Both Iron parameters, however, were slightly higher than in round one. 

AVERAGE OF FINAL DAY RESULTS AVERAGE OF FINAL DAY 
FOR ROUND-1 FOR R O W 3  

Alkalinity 583 mgtl 
Chlorides 3836 mg/l 
Di-cats 52.4 meqll 
Total Iron 0.79 mg/l 
Ferrous Iron 057 mg/l 

Akahity 60.9 mg/l 
Chlorides 2999 m d  
Di-cats 48.7 m e 4  
Total Iron 1.19 mgll 
Ferrous Iron 1.07 mg/l 

Water at this location is mildly effervescent and exhibits a greenish color tint. Two pump failures occurrec 
during the testing period. The fust occurred on 07-U-90 and resulted in pump Sn # 1806-11 being replacc 
pump Sn # 1802. The second pump failed the evening of 07-22-90 but technical personnel were able to re: 
the pump on 07-23-90 and keep it running until frnal samples had been collected. The pump was left in 
operation for and extra day to facilitate collection of samples by the University of New Mexico Geology 
Department. The total gallons of water purged from the well from 07-09-90 until 07-25-90 were approxim; 
4800. 



Well H-3b3 is loarted approximately 0.8 miles south of the WIPP site, (202235 FSL, 21730 FEL, Section 29, 
Township 22S, Range 31 E). Surface elevation is 3389.42 feet amsl, and top of casing TOC is at an elevation of 
3388.67 feet amd, (SAND88-1065). A casing stick up is located 0 5  feet above ground surface. The well was 
completed on 01-30-84 to a total depth of 730 feet below ground surface, (BGS). J-55, (155 lblft, 5 5  0.D) well 
casing is installed to a depth of 6705 feet BGS, leaving the Culcbra Dolomite, which is located at a depth of 673 
to 6% feet BGS, open hole. 

Bennett pumplpacker assembly was used for this sampling round. The asscmbly consisted of a model 1800 
Bennett sample pump (Sn 180621) and an ardvark 2 8  inch sliding end packer intlatable packer (Sn 3690-43s). 
The total length of the assembly was 753 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0.150 pai 
transducer (SN 3428) was attached to the tubing bundle 25 feet above the top of the pumplpacker assembly. A 
second 0.M psi transducer (SN 9075) was attached to the packer feed through assembly in order to monitor 
pressures below the packer. Data was collected and stored on a continuous basis by a micrbl0 geokon data 
logger (SN-18). 

On 08-07-90 the pumplpacker assembly was installed in the well. The bottom of the assembly was positioned at 
a depth of 658 feet BTOC. Static water level just prior to installation measured 404.75 feet BTOC. The well 
was pumped for a total of 9 days at an average rate of 28.91 gallons per hour. 

/ - 
Four serial samples were collected; the fust on 08-12-90 after approximately 3403 gallons of water had been LC/ pumped from the well. F i a l  samples were collected on 08-15-90 after approximately gallons of water bad 
been pumped from the well. Final samples were sent to International Technology Analytical Sampling 
Laboratory (ITAS), and Westinghouse Advanced Energy Systems Division Analytical Lab (WAESD) for 
analysis. Samples were also provided to Sandia National Laboratories (SNL) and the New Mexico 
Environmental Evaluation Group (EEG) for independent analysis. Archival samples were collected for the 
WIPP Project, 

From day 1 to day 4 Eh measured 206 mv, 190 mv, 212 mv, and 175 mv, respectively. 

From day 1 to day 4 pH measured 751 S.U., 7.41 S.U., 7.44 S.U., and 7.45 S.U., respectively. 

From day 1 to day 4, temperature measured 22.1 C., 22.1 C., 22.2 C., and 22.2 C. respectively. 

Specific Gravity measured 1.0420 at 22.3 C. on day 1, and 1.0400 at 22.4C. on day 4. 

Specific Conductance measured 69,300 urnhodcm at 25 C. on day 1, and 69,300 umhoslcm at 25 C. on day 4. 

Alkalinity remained fairly stable throughout round-5. From day 1 to day 4, alkalinity averaged 505 mgl, 50.6 
mg/S 505 mg/l, and 505 m@, respectively. 

hr. 
b Chlorides fluctuated slightly. From day 1 to day 4 chlorides averaged 27,747 mg/S 27,677 mg/S 27,781 mgtl, and 
by -J-UJ/ 27,695 mg~l respectively. 



Divalent Cations remained fairly stable throughout round-5. From day 1 to day 4 divalent cations 
137.6 meqllU6.7 meqll U6.7 meqk and U7.9 meqfl respectively. 

'-%-**' 

For the four days of sampling total iron averaged 0.22 mgA, 0.20 mgll, 0.21 mgll, and 0.24 m g l  respectively. 

From day 1 to day 4 ferrous iron averaged 0.19 mg4 0.15 mgA, 0.19 and 0.19 mgA respectively. 

The amount of water pumped prior to final sampling for each of the five rounds is as follows; 16,300 gdor  
40,000 gallons, 94,000 gallong 101,919 and 5,466 gallons respectively. Round -5 parameters compare favorz 
to all of the previous rounds. This comparison was made by comparing chemical parameter averages for t! 
final &y of round-5 sampling with the average of the chemical parameter values obtained for the last day c 
sampling for each of the previous four rounds. The results are presented below. 

AVG. OF FINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND -5 

AUralinity 50.9 mgA 
Chlorides 28,083 mg/l 
Di-Cats 145.1 m e 4  
Total iron 0.17 mgA 
Ferrous Iron 0.14 mgA 

Alkalinity 505 mg/l 
Chlorides 27,695 mgA 
Di-Cats 137.9 m e 4  
Total Iron 0.24 mg/l 
Ferrous Iron 0.19 mgA 

I 

This was the first round of sampling where a Bemett sample pump was utilized for the sampling 
parameters with the exception of the Iron parameters the results were comparable to other test round 
parameters. Iron parameters were probably elevated due to the lesser volume of water withdrawn from tt 
aquifer. 



Well H43bl is located approximately 0.8 mites south of the WIPP 

site, (208531 FSL, 138.10 FEL, Section 29, Township 22S, Range 31 E). 

Surface elevation is 3389.42 feet amsl, and top of wing  (TOC) is at an elevation of 3390.64 feet a d ,  
(SAND88-1065). The well was completed on 08-12-76 to a total depth of 902 feet below ground surfact, (BGS). 

J-55, (24#/ft, 6.625 O.D.) well casing is installed to a depth of 891 feet BGS. Initial completion was in the 
RustlerISalado Contad (8l3 to 837 feet BGS). The well was next completed in the Magenta and Culebra, A 
bridge packer was installed at approximately 795 feet BGS. The casing was perforated in the Magenta (562 to 
590 feet BGS) and in the Culebra (675 to 703 feet BGS). A Production Inflation Packer (PIP) was installed at a 
depth of approximately 652 feet BGS, providing access to both intervals. 

On 07-08-86 the PIP was removed and a 4.25 inch bridge packer was installed to provide pcrmaaent accey to 
the Magenta. 

A pumplpacker assembly was used to sample H-3bl. The assembly consisted of a Model 1800 Bennett sample 
pump (SN 180625) and a Baski 3 5  inch sliding end packer (SN 1981), with a 45  inch packer sleeve (SN lm) 
installed over the packer element. The total length of the assembly was 7.66 feet 

e Two Geokon 4500h vibrating wire transducers were utilized to monitor formation prcssurts. The first 
transducer (SN 3428) was attached to the tubing bundle 25 feet above the pumplpacker assembly at a depth of 
515 feet BTOC. A second transducer (SN 9075) was attached to the packer feed through assembly in order to 
monitor pressures below the packer. Data was collected and stored on a continuous basis by a Micro-10 
Geokon datalogger (SN 18). 

On 08-21-90 the pumplpacker assembly was installed in the well. The bottom of the assembly was positioned at 
a depth of 548 feet BTOC. 

Static water level just prior to installation measured 251.49 feet BTOC, (Solinst Probe 75-CG 0102). The well 
was pumped for a total of seven days at an average rate of 10.86 gallons per hour. Readings from the lower 
transducer slowly decreased from UO psi to less than 30 psi. 

Five serial samples were collected; the first on 08-23-90 after approximately 475 gallons of water had been 
pumped from the well. 

Final samples were colleded on 08-28-90 after approximately 1795 gallons of water had been pumped from the 
well. Final samples were sent to International Technology Analytical Sampling Laboratory (W), and 
Westinghouse Advanced Energy Systems Division Analytical Lab (WAESD) for analysis. Samples were also 
provided to Sandia National Laboratories (SNL) and the New Mexico Environmental Evaluation Group (EEG) 
for independent analysis. Archival samples were collected for the WIPP Project. 

ITND-5 SF- 

From sample 1 to sample 5 Eh measured + 48 mv, -78 mv, -62 mv, -24 mv and -5 mv respectively. 



pH remained fairly stable throughout the testing period. From sample 1 to 5 pH measured 7.86 S. 
7.76 S.U., 7.81 S.U, and 7.75 S.U. respectively. 

I . .-1 

From sample 1 to sample 5 temperature measured 22.9 C, 24.4 C, 243 C, 23.0 C, and 23.6 C respectively. 

Specific gravity measured 1.0084 at 22.9 C on day 1 and 1.0080 at 232 C for sample 5. 

Specific conductance measured 12,m umhodcm at Z C. on day 1 and l&XM umhdcm at Z CC. on day 

Alltalinity remained fairly stable throughout round-5. From sample 1 to 5 altplinity averaged 46.4 mg& 4 
mg/l, 46.9 mg/l, 465 mg/l and 45.9 mgfl respectively. 

Chlorides for round -5 averaged 3426 mgA, 3387 mg& 3447 mg/l, 3462 mg& and 3458 mg/l respectively. 

Divalent cations were relatively stable from sample 1 to sample 5. Divalent cations averaged 74.7 megfl, 
r n e a  73.8 meqll, 735 meqll, and 73.7 meqA respectively. 

Both iron parameters (total iron and ferrous iron) were very low. The lower detection limit for measurk 
in the field lab is 0.02 mg/l. 

AU but the first day of measurements could only be reported as less than 0.02 mg/l. Average iron measur 
for the first day were 0.07 mg/l for total iron and 0.05 mg/l for ferrous iron. 

MPARISON OF ROUND-S RESULTS WITH PREVIOUS ROUND& 
/? 

The amount of water pumped prior to final sampling for each of the five rounds is as follows; 3 , U o  
1,500 gallons, 1,700 gallons, 2,280 gallons, and 1,795 gallons respectively. Round -5 parameters compare 
favorably to all of the previous rounds. This comparison was made by comparing chemical parameter a\ 
for the final day of round4 sampling with the average of the chemical parameter values obtained for the 
of sampling for each of the previous four rounds. The results are presented below. 

AVG. OF FINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND -5 

Alkalinity 46.1 mg/l 
Chlorides 3316 mgll 
Di-Cats 73.6 meqA 
Total Iron 032 mgll 
Ferrous Iron 021 mgll 

Alkalinity 45.9 mg/l 
Chlorides 3458 mgll 
Di-Cats 73.7 meqA 
Total Iron mgll 
Ferrous Iron mgll 

GENERAL OBSERVATIONSICOMMENTS; 

Formation water from the Magenta at this location is slightly effervescent and has a hydro-carbon odor. 
water contains a small amount of black particulate matter that can be observed on a 0.45 &her. 



Well H-04b is located two and four tenths miles south southwest of the W P  site, (498.47 FNL 63254 FWL, 
Section 5, Township 23S, Range 31 E). Surface elevation is 333267 feet above mean sea level ( a d ) ,  and the 
top of casing (TOC) is at an elevation of 333335 feet amsl, (SAND88-1065). The well was completed on 
05-15-78 to a total depth of 529 feet below ground surface, (BGS), (WmtanIeylCarrasco, 1986). Well casing 
(J-55,l55 lblfi) is installed to a depth of 476 feet BGS, with the remaining depth completed open hole. The 
entire thickness of the Culebra is exposed in the open hole section. At this location the Culebra lies from 
498-522 feet BGS (SAND85-7206 ). 

A pumplpacker assembly was used to sample H-04b. The assembly consisted of a model 1800 Bennett Sample 
Pump (SN 1806.11) and a 2.8 inch Ardvark sliding end packer (SN 3690-435). The total length of the assembly 
was 756 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0-150 psi 
pressure range (SN 3431) transducer was attached to the t u b i i  bundle 25 feet above the top of the 
pumplpacker assembly at a depth of 425 feet BTOC. A second transducer (0-150 psi, SN 3432) was attached to 
the packer feed through assembly in order to monitor pressures below the packer. Data was collected and 
stored on a continuous basis by a CR-10 geokon data logger (SN-22). 

On 09-06-90 the pumplpacker assembly was installed in the well. The bottom of the assembly was positioned at 
a depth of 45756 feet BTOC. Static water level just prior to installation measured 334.80 feet BTOC, (Solinst 

P probe 75-CG-0102). The well was pumped for a total of 7 days at an average rate of 10.81 gallons per hour. 

LJ Four serial samples were collected; the first on 09-09-90 after approximately 522 gallons of water had been 
pumped and fmal samples were collected on 09-12-90 after approximately 1% gallons of water had been 
pumped from the well. Fmal samples were sent to International Technology Analytid Sampling Laboratory 
(ITAS), United Nuclear Corporation (UNC), and Westinghouse Advanced Energy Systems Division Analytical 
Lab (WAESD) for analysis. Samples were also provided to Sandia National Laboratories (SNL) and the New 
Mexico Environmental Evaluation Group (EEG). Archival samples were collected for the WIPP Project. 

All parameters remained relatively stable throughout the testing period with the exception of the Iron 
parameters which continued to decrease troughout the period. 

Eh measured + 95 mv, + 113 mv, + 112 mv and + 114 mv. 

pH measured 7.81 S.U. ,7.74 S.U. , 7 .7  S.U. and 7.76 S.U. respectively. 

Temperature measured 222 C, 21.8 C, 215 C and 22.1 C. 

Specific gravity measured 1.0168 at 22.3 C on day one and 1.0164 at 215 C on day four. 

Speci&ic conductivity measured 24,400 umhos at 2S C. on day one and 26,400 umhos at 25 C. on day four. 

Alkalinity measurements for each of the four days were 67.8 mgn, 685 m d  683 mg/l and 69.1 mg4 respectively. 



Chlorides averaged 7,657 mg/l, 7,515 mg/l, 7368 mg/l and 7 W  mg/l respectively. 

Divalent cation from day one to day four 70.8 mg& 71.7 mg& 71.9 and 71.4 mgfl respectively. \ -+ 

Both Iron parameters decreased steadily over the four day period. Total Iron averaged 1.26 mg/l, 1.06 m 
1.03 mg/l and 1.01 mg/l. Ferrous Iron Averaged 121 mgfl1.00 mg/l, O.% mg/l and 0.89 mg/l respectively. 

The amount of water pumped prior to final sampling for each of the five rounds is as follows; 4700 gallor 
gallons, 2500 gallons, 1048 gallons, and 1286 respective1y. Round-5 parameters compare favorably to all ( 
previous rounds of testing. This comparison was made by comparing chedcal parameter averages for th 
day of round-5 sampling with the average of the chemical parameter values obtained for the last day of 
sampling for each of the previous four rounds. The results are presented below. 

AVG. OF FINAL, DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND-5 

Alkalinity 69.1 mg/l 
Chlorides 75TIrnd 
Di-Cats 71.4 me@ 
Total Iron 1.01 mg/l 
Ferrous Iron 0.89 mg/l 

Chlorides 7445 mg/l 
Di-Cats 715 me@ 
Total iron 0.83 mg/l 
Ferrous Iron 0.41 mg/l 



- 
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Well H-04c h located two and four tenths miles south southwest of the WIPP site, (44636 FNL, 717.89 
Section 5, Township a, Range 31 E). Surface elevation is 3333.45 feet above mean sea level (amsl), and the 
top of casing (TOC) is at an elevation of 3334.04 feet a m 4  (SAND88-106%. The well was completed on 
05-09-78 to a total depth of 661 feet below ground surface, (BGS), (Winstanlty/Carrasco, 1986). J-55, (155 
Ib/fS 5 5  0 9 )  well w ing  is installed to a depth of 610 feet BGS. Initial completion was in the Culebra A 
Lynes bridge packer was installed at a depth of 530 feet BTOC, and the casing was shot perforated from 4% to 
520 feet BGS, (SAND85-7206). In August of 1986 the well was recompleted to the Magenta. A second Lyna 
bridge packer was installed at a depth of 435 feet BTOC and the well casing was shot perforated from 377 to 
403 feet BTOC. 

A pump/packer assembly was used to sample H-04c The assembly consisted of a model 1800 Bennett Sam& 
pubp (SN 1802) and a fi inch Ardvark s l & g  end packer (SN %90-435). The total length of the asse&lT& 
753 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0-150 psi 
pressure range (SN 3428) transducer was attached to the tubing bundle 25 feet abovethe top of the 
pump/packer assembly at a depth of 340 feet BTOC. A second transducer (0-150 psi, SN 9075) was attached to 
the packer feed through assembly in order to monitor pressures below the packer. Data was colleaed and 
stored on a continuous basis by a CR-10 geokon data logger (SN-20). 

On 09-25-90 the pump/packer assembly was installed in the well. The bottom of the assembly was positioned at 
a depth of 37253 feet BTOC. Static water level just prior to installation measured 19231 feet BTOC, (Solinst 
probe 75-CG-0102). The well was pumped for a total of 7 days at an average rate of 3.72 gallons per hour. 

Five serial samples were collected; the first on 09-27-90 after approximately 161 gallons of water had been 
pumped and final samples were collected on 10-02-90 after approximately 585 gallons of water had been 
pumped from the well. Final samples were sent to International Technology Analytical Sampling Laboratory 
(ITAS), United Nuclear Corporation (UNC), and Westinghouse Advanced Energy Systems Division Analytical 
Lab (WAESD) for analysis. Samples were also provided to Sandia National Laboratories (SNL). The New 
Mexico Environmental Evaluation Group (EEG) was notified of sampling and elected not to take a sample for 
analysis. Archival samples were collected for the WIPP Project. 

Eh measured -86 mv, -82 mv, -58 mv, -81 mv and -61 mv respectively 

pH measured 7.98 S.U, 8.00 S.U., 8.03 S.U., 8.00 S.U. and 8.01 S.U. 

Temperature measured form day one to day five 23.9 C, 21.7 C, 21.0 C, 21.6 C and 20.6 C. 

Specific gravity and Specific Conductivity were measured on day one and day five of the sampling period. 

Specific gravity measured 1.02 at 24.1 C. on day one and 1.0202 at 20.4 C. on day five. 

Specific conductivity measured 30,900 umhos/cm at 25.0 C. on day one and 30,900 umhodcm at 25 C. on day 
five. 



Alkalinity averaged 80.6 mgfl, 795 mgfl, 825 mgfl, 80.9 mg/l and 80.9 mgA respectively. 
, 

Chlorides averaged 8,431 mgfl, 8,516 mgfl, 8,502 mgfl, 8,501 mgA and 8,492 mg/l respectively. L- 1 

Divalent Cations remained relitively stable measureing 7035 mgfl, 69.25 mgfl, 7030 mgfl, 70.10 mg/l and 
mg/l daily average reading. 

Both iron parameters remained fauly stable throughout the sampling period. Total Iron averaged 0.145 u 
0.165 mgfl, 0.175 mgfl, 0.165 mg/l and 0.165 mgA. Ferrous Iron averaged 0.125 mgfl, 0.105 mgfl, 0.06 mgll 
mg/i and 0.095 mg/l respectively. 

The amount of water pumped prior to frnal sampling for each of the our rounds is as follows; 700 gallons. 
gallons, 700 gallons, and 450 gallons and 585 gallons respectively. Round-5 parameters compare favorabl 
of the previous rounds even though a smaller amount of water was pumped. This comparison was ma& 
comparing chemical parameter averages for the fmal day of round4 sampling with the average of the che 
parameter values obtained for the last day of sampling for each of the previous four rounds. The results s 
presented below. 

AVG. OF FINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND -5 

AUtalinity 80.7 mgA 
Chlorides 8368 mgA 
Di-Cats 68.7 meqfl 
Total Iron 0.61 mgA 
Ferrous Iron 038 mgA 

Alkalinity 80.9 mgA 
Chlorides 8493 mgA 
Di-Cats 70.1 meqfl 
Total Iron 0.17 mg/ 
Ferrous Iron 0.10 mgA 

Formation water from the Magenta at this location is slightly effervescent and has a strong sulfurous odor 
water contains a large amount of black particulate matter that can be observed on 0.45 urn frlters. The M 
can easily be de-watered at this location so pumping rates must be kept low (i.e., 3.72 gph). 



Well H-llB3 is located two and two tenths miles south-southeast of the WIPP site, (1501.7 FSL, 1052 FEL, 
Section 33, Towaship 22S, Range 31 E). Surface elevation is 3412.07 feet above mean sea level (amsl), and the 
top of casing (TOC) is at an elevation of 3412.42 feet amsl (SAND88-1065). The well was completed on 
U-18-83 to a total depth (TD) of 787 feet below ground surface, (BGS), (WmtanleyICarrasco, 1985). Well 
casing (J55 155 lblft, 5 inch ID.) is'installed to a depth of 733 feet BGS. The well is completed open hole in the 
Culebra which lies at a depth Gom 734-759 feet BGS (SAND85-7206, Winstanley and Carrasc0,1985). 

A Bennett pumplpacker assembly was used to sample H-llb3. The assembly consisted of a model 1800 Bennett 
Sample Pump (SN 180621) and a 2.8 inch Ardvark sliding end packer (SN 3690-435). The total length of the 
assembly was 754 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor fonnation pressures. A 0.150 psi 
pressure range (SN 3428) transducer was attached to the tubing bundle 25 feet above the top of the 
pumplpacker assembly at a depth of 695 feet BTOC. A second transducer (0-l50 psi, SN 9075) was attached to 
the packer feed through assembly in order to monitor pressures below the packer. Data was collected and 
stored on a continuous basis by a CR-10 geokon data logger (SN-20). 

On 1&10.90 the pump/packer assembly was installed in the well. The bottom of the assembly was positioned at 
a depth of 72754 feet BTOC. Static water level just prior to installation measured 43653 feet BTOC, (Solinst 
probe 75-CG-0102). The well was pumped for a total of 8 days at an average rate of 2659 gallons per hour. 

(j Four serial samples were collected; the fist on 1G14-90 after approximately 2454 gallons of water had been 
pumped and final samples were collected on 10-17-90 after approximately 4368 gallons of water had been 
pumped from the well. Fmal samples were sent to International Technology Analytical Sampling Laboratory 
(ITAS), United Nuclear Corporation (UNC), and Westinghouse Advanced Energy Systems Division Analytical 
Lab (WAESD) for analysis. Samples were also provided to Sandia National Laboratories (SNL). The New 
Mexico Environmental Evaluation Group (EEG) was notified of sampling and elected not to take a sample for 
analysis. Archival samples were collected for the WIPP Project. 

Eh measurments fluctuated slightly from sample one thruogh sample 4, measurement were + 118 mv, + 144 mv, 
+ 102 mv and + 119 mv respectively. 

pH measurements were 737 S.U., 738 S.U., 736 S.U. and 738 S.U. respectively. 

Specicic gravity remained constant two measurements were taken the fust on day one 1.0804 at 21.6 C. and the 
second on day four 1.0804 at 213 C. 

Specific Conductivity measured U3,400 umhos/cm at 25 C. on day one and 133,800 umhos/crn at 25 C. on day 
four. 

Alkalinity average readings were 55.8 mg/l, 55.0 mgl, 553 mg/l and 54.1 mg/l respectively. 

GI Chlorides were relatively stable averaging 66,340 m@ 65,184 mg/l, 6 5 3 4  mg/l and 65,451 mg/l respectively. 



Divalent Cations averaged 186.8 meq& 186.2 meq& 185.8 meqfl and 185.2 m e 4  respectively. /T 
1 

Total Iron and Ferrous Iron remained relatively stable during the four days of testing averaging 0. 
mg& 0.46 mg/l and 0.47 mg/l for Total Iron and 0 3 7 m d  035 m a  034 mg/l and 038 mg/l respectively fc 
Ferrous Iroa 

The amount of water pumped prior to frnal sampling for each of the fivc rounds is as follows; 126,000 ga 
30,800 gallong 27,500 gallong 4,751 gallons and 4,368 gdons respectively. Round five parameters comps 
favorably to all of the previous rounds. This comparison was made by comparing chemical parameter ave 
for the final day of round five sampling with the average of the chemical parameter values for the last &y 
sampling for each of the previous four rounds. The results are presented below. 

AVG. OF FINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND -5 

Alkalinity 553 mg/l 
Chlorides 65,570 mg/l 
Di-Cats 187.0 meq/l 
Total Iron 036 mg/l 
Ferrous Iron 0.24 mg/l 

Alkalinity 54.1 mg/l 
Chlorides 65,451 mg/l 
Di-Cats 1852 meqA 
Total Iron 0.47 mg/l 
Ferrous Iron 038 m@l 

Formation water from the Culebra at this location is slightly effervescent. 



Well H-7b is 1OCOte.d 6 d e s  southwest of the WIPP site, (256580 FNL, 2563.45 FWL, Section 14, Township 
23S, Range 30 E). Surface elevation is 316356 feet amsl, and top of casing (TOC) is at an elevation of 3164.17 
feet a d ,  (SAND88-1065). The well was completed on 09-18-79 to a total depth of 286 feet below ground 
surface, (BGS). Well casing (J-55.23 Iblft, 7 inch 0.D) extends to a depth of 230 feet BGS. The Culebra at this 
location lies at a depth of 232 feet to 280 feet BTOC, (WimtanleylCarrasco, 1986). The well appears to be 
obstructed at a depth of 208 feet BTOC. The cause of this obstruction is unknown. 

A pumplpacker assembly was used to sample H-7b. The asscmbly consisted of a model 1800 Bennett Sampk 
Pump (SN 1806.25) and a 3 5  inch Baski sliding end packer (SN 1981) with a Bask 4 inch packer sleeve 
installed around the ~acker  gland (SN 1922). The total length of the assembly was 7.7 feet. 

Two geokon 4500H vibrating wire transducers were utilized to monitor formation pressures. A 0-150 psi 
pressure range (SN 3431) transducer was attached to the tubing bundle and positioned at a depth of 175 f a  
BTOC to monitor the integrity of the packer seal. A second transducer (0-150 psi, SN 3432) was attached to tht 
packer feed through assembly in order to monitor pressures below the packer. Data was collected and stored 
on a continuous basis by a micro-l0geokon data logger (SN-20). 

On 10-31-90 the pumplpacker assembly was installed in the well. The bottom of the assembly was positioned at 
a depth of 198 feet BTOC. Static water level just prior to installation measured 168.85 feet BTOC, (Solinst 
probe 75-CG-0101). The well was pumped for a total of 9 days at an average rate of 47.2 gallons per hour. 
Approximately 9287 gallons were pumped from the well bore through out the pumping period. 

P 
Six serial samples were collected; the fust on 11-02-90 pftcr approximately 2008 gallons of water had been 
pumped from the well. Final samples were collected on 11-08-90 after approximately 8878 gallons of water had 
been pumped from the well Final samples were sent to International Technology Analytical Services 
Laboratory (lTAS) and Westinghouse Advanced Energy Systems Division Analytical Lab (WAESD) for 
analysis. Samples were also provided to Sandia National Laboratories (SNL). New Mexico Environmental 
Evaluation Group (EEG) were offered samples for independent analysis, however they declined the samples. 
Archival samples were collected for the WIPP Project. 

Parameters for H-7b, round -5 stabilized very quickly. A total of six samples were collected. Results of daily 
serial sampling parameters are given below. 

Eh fluctuated during the 6 days of sampling measuring + 356, + 337, + 334, + 311, + 353 and + 335 respectively. 

pH remained fairly stable during the 6 days of sampling measuring 735 S.U., 7.38 S.U., 735 S.U,736 S.U, 732 
S.U. and 734 S.U. respectively. 

Temperature measured 21.9 C. on day 1.21.2 C. on day 521.6 C on day 3.21.4 C on day 4.20.6 C on day 5 and 
20.8 C. on day 6. 

Specific Gravity measured 1.0042 at 22.0 C on day 1, and 1.0026 at 20.8 C on day 6. 

Specific Conductancx measured 3520 at 25 C on day 1, and 3620 at 25 C on day 6. 



Alkalinity, chlorides and divalent cations remained fairly stable throughout the 6 day sampliag p r i t T  
AUralinity averaged 1126 mg& 111.0 mglllU.5 mg l l lU3  mgll l U 3  mgA and 1U.8 mgA respect 
Chlorides averaged 278 mg& 275 mgll 276 mg& 276 mgll 277 m a  and 276 mgA respectively. D i v d C ;  
averaged 48.7 meqil, 48.0 meqil, 46.5 meqil, 47.6 meq!l, 47.9 m e d  and 47.6 me@ respectively. 

Both iron parameters, (total-iron and ferrous-iron) fluctuated slightly during the 6 day sampling p e r i d  
Total-iron averaged 027 m& 0.60 mgl10.18 mg4 0.20 mg& 0.18 mgll and 021 mg/l respectively. Ferrou 
averaged 022 mgll0.56 mg& 0.15 mgll0.13 0.15 mg& and 0.17 mg/l respectively. 

The amount of water pumped prior to final sampling for each of the five rounds is as follows; 38,900 gallo 
62,600 gallons, 1l2,400 gallons, 3,909 gallons and 8878 gallons respectively. Round fivc parameters mmp: 
favorably to all of the previous rounds. This comparison was made by comparing chemical parameter ave 
for the final day of round -5 sampling with the average of the chemical parameter values obtained for the 1; 
of sampling for each of the previous four rounds. The results are presented below. 

AVG. OF FINAL DAY RESULTS AVG. OF FINAL DAY 
FOR LAST FOUR ROUNDS FOR ROUND -5 

Alkalinity 120.5 mg/l 
Chlorides 298 mg/l 
Di-Cats 42.9 m e d  
Total Iron 0.10 mg/l 
Ferrous Iron 0.05 mg/l 

AULalinity 112.8 mgA 
Chlorides 276 mg/l 
Di-Cats 47.6 meqfl 
Total Iron 0.21 mg/l 
Ferrous Iron 0.17 mg/l 

A spike in the Iron parameters on day two of the serial sampling process was attributable to a pump failur 
which occurred during the early morning hours of 1V04/90. However there appears to be a long term upv 
trend in both iron parameters. Given the obstruction in casing discovered during round four this upward 
might be attributed to the continuing deterioration of the well casing. 



APPENDIX V 

LAST DAY SERIAL SAMPLING RESULTS FROM PREVIOUS ROUNDS 
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LAST DAY SAW ING E UL OR EACH YELL SZIPLEI TN lJ8S 
= L = C = = = ~ = ~ = = = = = = = = ~ = = ~ I = = D I = = = = ~ ~ = = = ~ = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = = = ~ ~ ~ ~ X ~ = = = = = = = = = = = = ~ = = = = = = = ~ = = = = = = X ~ ~ = = = = = = = = S = = ~ ~ = = = = = = ~ = = = ~ X ~ = = = = = = = = = ~ = = = = = S ~ ~ ~ = X = = ~ ~ ~ B  

E L L  SKJ€ED (sY1.1 't!! D CAT1 S F RUJS c!k31?Es llcqlR liy ilq 
==================------===== === ============ = ==========------ = ===f========Z========s=a=I a$! - -  -------------=- (W/ 1 (nrp/ 1 

-.---,--I------------- -I=.===.IPall==IP='===I=Ix===I~3II~am 

H-03b3 

ENGLE 

ow-02 

DM-1 

H- l lb3  

H-04b 

H- 12 
H-05b 

H-Obb 

H-O9b 

UIPP-26 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 
Culebra 

Culebra 

Culebra 

Culebra 

UIPP-29 Culebra 1 12-15-85 349.00 5.90 19.9 1.2160 0 20.8 C NT 153.9 176019 615.5 1.21 0.89 ---.-----------------------.----.---------.------------------.---------------------------------.--------------.----------------------------.---------. 
H-03bl Magenta 1 07-02-85 -29.00 8.00 24.4 1.0060 a 21.4 C 12300 46.4 3363 74.3 0.65 0.34 ----------------------.----.--------------.------------------.----.----------------.-----------.------------------------------------------------------ 
DOE-02 B e l l  Canyon 1 07-13-89 NT 6.70 NT NT NT NT 89800 397.0 NT NT ------------------------.---.---.---------.-------------.----.----------------------------.---------.------------------------------------------------- 

ALKALINITY, CHLORIDE, DICATIOYS, TOTAL IROll AND FERROUS IRON ARE AVG. VALUES 
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LAST DAY SAMP lNG E UL OU EACH YELL 
s Z l p L ~ t  T b F  

==========l l= l t=========t l r r l====t I==I==D==I=====ZP==L=I==I I=====I======I====I I=L=i I===I==I I I= I==t imP=-- - - - -  ------XII=5~PII==I.=IIItx=='P==.l=====X=X=X=n= 

YELL ZOWE ROUlD DATE Eh pH TEMP SPECIFIC ALKALI TY CHLOR DES DlCATl S TOTAL FERROUS 
SUPLED (av) (s.u.) (c) GRAVITY tn/ll I (WPT (IR~, (1~91, 

~ = = t = = I = = = = = = = ~ = = = = : : = ~ ~ = t = x X O f = I = I I t x x = = = ~ = = = = = = = S P a I = = P = = = = = = = = = = = ~ = = = = ~ = 2 = = ~ ~ = ~ = ~ = = ~ ~ = = ~ ~ = ~ ~ ~ = ~ ~ = ~ = = = = ~ I ~ = = ~ = = = ~ ~ = ~ ~ = x z ~ = n ~ = X = ~ x I ~ ~ ~ ~ ~ ~ ~ n ~ P ~ R = ~ ~ ~ = =  

11-12 

H-09b 

H-08b 

UIPP-13 

H-07bl 
UIPP-29 

. UIPP-26 

H- 15 

H- 14 
Mobely Ue l l  

P-14 
UIPP-19 
DOE- 1 

H - O2a 
H - 03b3 
H- l lb3 

W H-OGb 
P-17 

H- 17 
H-18 
H-06b 

Engle Uel l 

Poker Trap 

Culebra 

Culebra 

C u l  ebra 

Culebra 

Culebra 
Culebra 

Culebra 
C u l  ebra 

Culebra 
Culebra 

Culebra 

Cul ebra 

Culebra 
Culebra 

Cu!ebra 
Culebra 
Culebra 
Cul ebra 

Cul ebra 
Culebra 

Culebra 
Culebra 

Culebra 
------.---------.---..---------.---.--.-------------------.--..------------------.----.-------------.------------------------------------------------ 
H-03bl Magenta 3 09-02-87 -93.00 7.70 23.8 1.0060 3 23.4 C 12300 46.4 3300 73.0 0.13 0.09 
H-OGc Magenta 2 10-05-87 -120.00 8.00 22.6 1.0180 3 22.6 C 3 b 0  84.6 8400 68.0 0.22 0.15 

H-O6c Magenta 2 11-04-87 100.00 7.90 22.1 1.0020 3 22.1 C 5300 51.9 420 41.0 0.19 0.14 
-------------.------------------------------.------.-.----.---------------------------------.-------------------------------------------.------------ 
Barn Uel l  Dewey Lake 1 11-04-67 NT 8.00 18.5 1.0010 0 21.8 C 983 276.0 52 6.4 NT NT 
Fairview Dewey Lake 1 11-16-87 NT 6.70 22.8 1.0020 3 20.4 C 3545 7'8.9 121 41.6 NT l T  
Unger Ue l l  Dewey Lake 2 11-18-87 NT 7.40 19.2 1.0010 3 21.6 C 3320 129.0 274 44.9 NT NT 

Ranch Uel l  Dewey Lake 2 12-20-87 I T  7.50 NT 1.0010 a 20.2 C 4410 39.8 470 39.1 NT I T  

___._________-_-.__------*------------..----------------------.------------------.------------------------------------------------------------------- 
Comanche Dockm 1 10-26-87 NT 7.80 20.4 YT 544 228.0 25 3.1 NT NT 
C l i f t o n  Oockm 1 10-28-87 NT 7.70 19.8 1.0020 3 21.6 C 1510 167.0 52 2.8 NT N T 

Y 
b - - - _ - -__________ -__ - - - - - -~~ -~~ -~~ - - - - - - - - - - - - - -~ -~~ - -~~ -~~ - -~~~ - -~~~~ - -~ - -~~ .~~~~~-~~~~~~~ . -~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - . - - - - - - - - - -  

NOTE: DEWEY LAKE AND D O C K ~  MLLS WERE NOT SERIALLY SAMPLED 
ALKALINITY, CHLORIDE, DICATIONS, TOTAL IRON AND FERROUS IRON ARE AVG. VALUES 
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LAST DAY SAHP lNG E UL OR EACH YELL S ~ P L E B  t1 1896 
.............................................................................................................................................................. 

UELL 
'ONE RaJNO S W E 0  (%I (s%) Tfz5 ALKALI 11 

ES D U T I  S 

H-09b Culebra 4 01-19-90 197.00 7.36 21.0 1.0040 3 21.1 C 3430 116.2 169 43.0 0.09 0.05 
Eng l e Cul ebra 3 01-31-90 NT 7.46 NT 1.0033 0 20.2 C 2990 79.0 232 42.7 YT YT 
H-O6b Culebra 5 02-12-90 213.00 7.04 21.5 1.0448 3 21.5 C 75300 95.4 32218 196.5 0.36 0.29 
H- 18 Culebra 3 04-10-90 233.00 7.72 21.5 1 . 0 2 0 0 3 2 1 . ~ ~  39300 51.6 13966 100.7 0.38 0.33 
WOSb Culebra 5 05-02-90 144.00 7.29 20.3 1.1040 3 20.2 C 155900 50.9 86330 262.8 2.76 2.44 
UIPP-19 Culebra 5 06-12-90 204.00 7.31 23.1 1.0546 3 23.2 C 91 800 59.4 40508 1 n . 9  O.M 0 . n  
H-O2c Culebra 2 07-24-90 245.00 7.72 22.2 1.0100 3 22.3 C 12510 60.9 2999 48.7 1.19 1.07 
H-03b3 Culebra 5 08-15-90 175.00 7.45 22.2 1.0400 3 22.4 C 69300 50.5 27695 137.9 0.24 0.19 
H-04b Culebra 5 09-12-90 114.00 7.76 22.1 1.0164 3 21.5 C 26400 69.1 7577 H . 4  1.01 0.89 
H-llb3 Culebra 5 10-17-90 119.00 7.38 21.8 1.0804 3 21.3 C 133800 54.1 65451 185.2 0.47 0.38 
H - O7bl Culebra 5 11-08-90 335.00 7.34 20.8 1 .0026320 .8C  3620 112.8 276 47.6 0.21 0.17 ------------------------.-------------------------.---.-------.---------------------------------.---------------------------------------------------- 
H - 06c Magenta 5 03-15-90 224.00 7.83 21.2 1.0034 3 21.2 5200 51 .O 404 41.5 0.10 0.07 
H-OSc Magenta 5 05-16-90 -4.00 7.95 21.8 1.0062 0 21.8 C 8480 59.2 1028 42.6 0.18 0.10 
H-03bl Magenta 5 08-28-90 -5.00 7.75 23.6 1.0080 3 23.2 C 12200 45.9 3458 73.7 LO LD 
H - 04c Magenta 5 10-02-90 -61.00 8.01 20.6 1.0202 3 20.4 C 30900 80.9 8493 70.1 0.17 0.10 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Twin Uel l  Dewey Lake 4 06-01-90 NT 7.70 NT 1 .0028323.2C 614 218.9 56 5.5 NT NT 
Pasture 
Ranch Uel l  Dewey Lake 5 06-20-90 NT 7.24 NT 1.0014 3 23.7 C 3020 247.7 358 38.5 NT I T  

Barn Uel l Dewey Lake 4 06-21-90 NT 7.58 NT 1 .0008025.2C 1070 284.1 56 5.0 NT NT 
OI ------------------------------------------------------.----------------------------------.---------------------------------------------------.------- 

NOTE: !E~:di!ff,?kt&~k!f !?~~!~8: :~~ ' fof~?~\ f ih i  AND F E R R ~ J S  ~ ~ r n  ARE AVG. VALUES 
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C#lTRACT LABORATORY ANALYSIS 

H-OPb, WLEBRA, ROUYD C 

GENERAL CHEMISTRY 

PARAMETER V 

pn 

S-if ic Conbctance 

A l k a l i n i t y  (HC03) 

Brunide < 

Chloride 

A l k a l i n i t y  (C03) 

Cyanide .t 

Fluoride 

Iodide < 

N i t ra te  

Total Pheml ics 

Phosphorus < 

Resirka, F i l te rab le  3 180 c 

Residue, Nonf i l terable O 105 c< 

S i  l i c a  

Sulfate 

Total Organic Carbon 

Total Organic Halides < 

VALUE S 0 

7.4100 

3590.0000 

120.0000 

2.0000 < 

160.0000 

0.0000 NA 

0.0100 NA 

3.5000 MA 

2.0000 < 

0.1100 

0.0060 MA 

0.0100 < 

3300.0000 

4.0000 < 

12.0000 

1a00.0000 

1.0000 < 

0.0500 < 

VALUE-OUP AC IDBLANK UATERBLANK UN I TS DATE 

7.4200 01-19.90 

3590 .OOOO 3lhos/cnB25C 01-19-90 

0.0000 ml/ 01-19-90 

2.0000 '"91 1 01 - 19-90 

160.0000 '"91 1 01-19-90 

0.0000 ml/ l 01-19-90 

0.0000 "'81 1 01-19-90 

0.0000 W/ 1 01-19-90 

2.0000 ml/ l 01-19-90 

0.1100 '"@I 01-19-90 

0.0000 W/ 1 01 -19-90 

0.0100 no/ 1 01-19-90 

3300.0000 mi 1 01 19-90 

4.0000 mi/ L 01-19-90 

12 .OOOO mi 1 01-19-90 , 

1900.0000 ml/ 01-19-90 

1.0000 '"81 1 01-19-90 

0.0500 m9/ l 01-19-90 



PARAMETER 

C a l c i m  

M a g n c r  im 

P o t a s r i m  

S o d i  m 

A l  minu 

A n t i -  

A r s e n i c  

B a r  i m 

B e r y l  1 im 

B o r o n  

C a i r n  

C t s i m  

C h r a n i m  

C o b r l t  

c-r 
I ron 

L e d  

L i t h i m  

M a g a r m e  

M e r c u r y  

noiytdemm 

N i c k e l  

S e l e n i m  

S i l v e r  

S t r o n t i m  

T h a t t i m  

T i t m i u  

V a n a d  i u 

Z i n c  

CONTRACT LABORATORY ANALYSIS 

H-O*, CULEBRA, R M l O  C 

METALS ANALYSIS 

VALUE S 0 VALUE-DUP ACIDBLANK WATERBLANK UNITS 

650.0000 580.0000 W/ 1 

160.0000 130.0000 mP/ 1 

8.3000 8.2000 W/ 1 

100.0000 100.0000 mg/ 1 

0.2000 0.2000 < .2 < -2 m0/ 1 

0.0900 0.1200 < -06 0 6  m g / ~  

0.0100 NA . 0.0000 e .O1 < . O l  m0/ 1 

0.2000 < 0.2000 < .2 < .2 mg/ 1 

0.0050 < 0.0500*.005 e.005 mg/[ 

0 . a00  0.5300 < .02 < .02 W/ 1 

0.0090 0.01CO < .005 < .005 m g / l  

0.2000 < 0.2000 * .2 < .2 - mg/ 1 

0.0200 0.0400 < . O l  < -01 m0/ 1 

0.0500 < 0.0500 4 .05 < .05 mg/ 1 

0.0250 < 0.0250 < .02S < .025 mg / t  

0.1000 < 0.1000 < .1 < .I mg/ 1 

0.0600 O.llOO<.OS e .05  m0/ 1 

0.2000 0 . 2 0 0 0 ~ . 0 1  < .01  mg/ 1 

0.2100 0.0330 < .015 .015 mg/L 

0.0002 0.0002 < .0002 < .0002 mg/L 

0.0500 0.0500 .02 < .02 mg/ 1 

O.OCO0 < 0.0400<.04 g .04  mg/ 1 

0.0500 NA 0.0000<.005 g.005 mg/L 

0.0200 0.0300 < .01 e -01 mg/ 1 

7.5000 6.4000 < .01 < -01 mg/ 1 

10.0000 NA 0.0000 ( .O1 < -01 mg/ 1 

0.0100 < 0.0100 < .01 < -01 mg/ 1 

0.0500 0 .0500~ .05  e.05 mg/ 1 

0.0200 < 0.0200 < .02 < .02 mp/ 1 



Chloramthane 

Branomthane 

Vinyl chloride 

Chloroethac 

Methylme chloride 

Acet w 

Carbon d i su l f i da  

1,l -D ich loroethm 

1 ,I-Dichloroethac 

1,2-Dichlorocthene 

Chloroform 

?,2-Dichloroethane 

2 - B u t a m  

l , l , l -T r i ch lo roe thm 

Carbon tetrachloride 

Vinyl acetate 

Branodichloromthane 

FREOY 113 

1,2-Dichloropropane 

c i s -  1,3-Dichloropropc~ 

Trichloroethmc 

CONTRACT LABORATORY ANALYSIS 

H - O W ,  CULEBRA, RWW 4 

VOLATILE HAURDWS SUBSTANCES 

VALUE S D VALUE-DUP ACIDBLANK YATERBLANK UNITS 

10.0000 NA 0.0000<10T < 1 0 M  ug/l 

10.0000 NA 0.0000<10T < 1 0 M  ug/L 

10.0000 NA 0.0000<10T < 1 D M  ug/l 

10.0000 MA 0.0000<10T ( 1 0 M  ug/L 

6.0000 NA 0.0000 1 5 1  < 5 M  ug/l 

io.oooo NA O.OOOO<IOT < i o n  UQ/L 

5.0000 NA 0.0000 < 5 T < 5 M ug/l 

5.0000 NA 0.0000<5 T < 5 M  ug/L 

5.0000 NA 0.0000<5 T < 5 M  ug/l 

5.0000 NA 0.0000<5 T < 5 M  ug/ l  

5.0000 NA 0.0000<5 T < 5 M  ug/l 

5.0000 NA 0 . 0 0 0 0 ~ 5  T < 5 M  ug/L 

10.0000 MA 0 .0000<101 ( 1 0 M  ug/L 

5.0000 NA 0.0000 < 5 T < 5 M ug/l 

5.0000 MA 0.0000<5 T < 5 M  ug/l 

10.0000 NA 0 . 0 0 0 0 ~ 1 0 T  ( 1 0 M  ug/l 

5.0000 NA 0.0000<5 T < 5 M  ug/ l  

50.0000 NA 0.0000<50T <SOW ug/l 

5.0000 MA 0.0000<5 T 5 ug/L 

5.0000 NA 0.0000<5 T < 5 M  ug/l 

s.oooo NA o.oooo<s T < 514 U ~ / L  

5.0000 NA 0.0000<5 T < 5 M  ug/l 

DATE 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01 - 19-90 

01 19-90 

01-19-90 . 

01-19-90 

01 19-90 

01-19-90 

01-19-90 

01- 19-90 

01 - 19-90 

01 - 19-90 

01-19-90 

T *  I N  ACID BLANK COLUMN INDICATES TRIP BLANK 

M* IN WATER BLANK COLUMN INDICATES METHOD BLANK 

1,1,2-TRICHLaO-1,2,2-TRIFLUORETHANE IS FREON 113 



PARAMETER 

1,1,2-Trichloroethane 

Benzene 

t r a ~ - l , 3 - D i c h L o r o p r O ~  

B r w f  o m  

4 - M e t h y l - 2 - p e n t a m  

2 - H e x a m  

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

C h l o r h z e n e  

Ethylbeflzsrw 

s ty rs rw  

Xylsrw ( t o t a l )  

CONTRACT LABOllATOllY ANALYSIS 

H-09b, NLEBRA, RWYD 4 

VOLATILE HAURDWS SUBSTANCES 

(CWTINUEO) 

VALUE S 0 VALUE-DUP ACIOBLANK UATERBLANK UNITS 

5.0000 NA 0 . 0 0 0 0 < 5  T 5 M  ug/L 

5.0000 NA 0 . 0 0 0 0 < 5  T 5 M  ug/( 

5.0000 NA 0 . 0 0 0 0 < 5  T 5 W  ug/L 

5.0000 NA 0 . 0 0 0 0 < 5  T 5 W  ug/L 

10.0000 NA 0 . 0 0 0 0 < l O T  ( 1 0 M  ug/L 

10.0000 NA 0.0000 * 10 T * 10 M ug/L 

5.0000 NA 0 . 0 0 0 0 * 5  T 5 M  ug/1 

5.0000 NA 0 . 0 0 0 0 < 5  T < 5 M  ug/1 

5.0000 NA 0 . 0 0 0 0 * 5  T < 5 M  ug/L 

5.0000 NA 0 . 0 0 0 0 < 5  T 5 W  ug/ l  

5.0000 NA 0 . 0 0 0 0 * 5  T 5 M  ug/ l  

5.0000 NA 0 . 0 0 0 0 < 5  T < 5 M  - ug/1 

5.0000 NA 0 . 0 0 0 0 * 5  T 5 M  w/l 

Tn IN ACID BLANK COLUMN INDICATES TRIP BLANK 

Ma# IN UATER BUNK COLUMN INDICATES METHaD BLANK 



PARAWETER 

Phenol 

bis(2-Chloroethy1)ether 

2-Chloropheml 

1 -3 -D ich lo robenzm 

1-4-Dichlorobenzm 

Benzyl alcohol 

1,2-Dichlorobenzm 

2-Methylphenol 

bis(2-Ch1orisopr~L)ether 

4-Methylphenol 

N-Nitroso-di-n-prmlarnine 

He l r r ch l o roc tha~  

N i  t r o b m z m  

tsophoronc 

2-Ni trophcnol 

2,C-Oinrthylphcnol 

Bcnzoic ac i d  

bis(2-Chloroethoxy)mthanc 

2.4-Oichlorophenol 

1 ,2 ,4 -Tr i ch lo roknzm 

N r p h t h r l m  

4-Ch lo ro rn i l i nc  

Helrachlorobutadient 

4-Chloro-3-mthylphenol 

2-Methylnaphthalent 

~ e x r c h L o r o c y c L o p m t d i m  

2,4,6-Trichlorophtnol 

2,4,5-T r i c h l o r o p h d  

CONTRACT LABORATO(IY ANALYSIS 

H-OPb, WLEBRA, ROUND 4 

SEMIVOUT ILE HAUROWS SUBSTANCES 

VALUE S 0 VALUE-OUP ACIOBLANK UATERBLANK UNITS 

10.0000 NA 0.0000 <IOM ug/l  

10.0000 NA 0.0000 < 10 M ug/ l  

10.0000 NA 0.0000 < 10 n ug/ i  

20.0000 NA 0.0000 13M ug/L 

10.0000 NA 0.0000 < 1 o M  ug/l  

10.0ooo NA o.oooo < i o n  U ~ / L  

10.0000 NA 0.0000 < 10 11 ug/ l  

10.0000 NA 0.0000 e l 0 1 1  ug/L 

10.0000 NA 0.0000 < l o 1 1  ug/L 

IO.OOOO NA o.oooo < 10 n GO/[ 

~o.oooo NA 0.0000 < 10 n ug/l  

10.0000 NA 0.0000 <ION ug/ l  

10.0000 NA 0.0000 < 0 M ug/L 

10.OOOO NA 0.0000 < 1 0 M  ug/l 

10.0000 NA 0.0000 e l o n  ug/ l  

10.0000 NA 0.0000 < 1 O M  up/[ 

50.0000 NA 0.0000 < S O H  ug/L 

10.0000 NA 0.0000 < I 0 1 1  ug/ l  

10.0000 MA 0.0000 < 1 0 ~  ug/l  

10.0ooo MA o.oooo < i o n  U ~ / L  

10.0ooo NA o.oooo  on U ~ / L  

10.0000 NA 0.0000 < I O U  ug/l  

10.0ooo NA O.OOOO < i o n  U ~ / L  

10.0000 NA 0.0000 (1011  ug/L 

10.0000 NA 0.0000 ( 1 0 ~  ug/l  

10.0000 NA 0.0000 ( 1 0 M  ug/ l  

10.0000 NA 0.0000 < 10 n ug11 

50.0000 NA 0.0000 ( 5 0 1 1  ug/L 

DATE 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01 - 19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01 - 19-90 

01-19-90 

01-19-90 

01-19-90 

01 -79-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01 - 19-90 

01-19-90 

01 -19-90 

01-19-90 

01- 19-90 

01-19-90 

fn [ Y  Act0 BLANK COLUMN 1UOlCATES TRIP BLANK 

MIc IN UATER BLANK COLUMN INOlCATES METHOD BLANK 



PARMTER 

2-Chloronaphthalcnc 

2-Nitroani l i n e  

Dimethylphthalate 

A c e ~ p h t h y  lono 

2.6-Dinitrotolucnc 

3-Ni t roani l ine 

Acmrphthano 

2.4-Dlnitrophenol 

&-Mi trapheno1 

Di benzof uran 

2,C-Dini trotolucnc 

Diethylphthalate 

4-Chlorophcnyl-phcnylcthcr 

Fluorem 

4-Ni t roan i l ine  

4,6-Dini tro-2-methylphenol 

N-Ni trosodiphcnylanine 

4-Branophcnyl-phmylether 

Hexachlorobenzm 

Pentach Lorophewl 

Phmanthrene 

Anthracene 

Di-n-butylphthalate 

F Luoranthm 

P y r m  

Butylbenzylphthalate 

3,3'-Dichlorob+nzidine 

Benro(a)anthraccnt 

CONTRACT LABaRATaRT ANALISIS 

n-09b, NLEBRA, aamo 4 

SEMIVOLATILE HAZARDOUS SUBSTANCES 

(CONTINUED) 

V VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

< 10.0000 NA 0.0000 < I O N  ug/1. 

< 50.0000 NA 0.0000 < 50 M ug/L 

< 10.0000 NA 0.0000 < 1 o M  ug/l 

1o.0000 A o.oooo 10 n UQIL 

* 10.0000 NA 0.0000 < I o n  ug/L 

< 50.0000 NA 0.0000 < 50 M ug/L 

< 10.0000 NA. 0.0000 '1011 ug/l  

< 50.0000 NA 0.0000 < 50 M ug/l  

< 50.0000 NA 0.0000 < 5 o M  ug/L 

< 10.0000 NA 0.0000 < 10 M ug/L 

< 10.0000 NA 0.0000 < 10 M ug/L 

< 10.0ooo MA o.oooo < I o n  UQ/L 

< 10.0000 NA 0.0000 < I O N  ug/l 

< 10.0000 NA 0.0000 < l O M  ug/l 

< 50.0000 A 0.0000 < 50 M ug/l  

< 50.0000 NA 0;0000 < 50 M ug/l 

< 100000 NA 0.0000 < I O N  ug/l 

< 10.0000 NA 0.0000 < I O N  ug/l 

< 10.0000 NA 0.0000 < 10 M ug/l  

< 50.0000 NA 0.0000 < 50 11 ug/1 

< 10.0000 MA 0.0000 1 ug/ l  

< 10.0000 NA 0.0000 < I O N  ug/l 

< 10.0000 NA 0.0000 < I O N  ug/ l  

< 10.0000 NA 0.0000 < 10 M ug/l  

< 10.0000 MA 0.~000 < l o w  ug/l  

< 10.0000 NA 0.0000 < I O N  ug/L 

< 20.0000 NA 0.0000 < 20 11 up/l 

< 10.0000 NA 0.0000 < l o 1 1  U Q / ~  

1" IN ACID BLANK COLUMN INDICATES TRIP BLANK 

Mu I N  UATER BLANK COLUMN INDICATES UETHOO BLANK 



PARAMETER 

Cht'ysene 

bis(2-Ethylhexy1)phthaLate 

D i - n - o c t y l p h t h a l a t e  

B c n t o ( b ) f  l w r a n t h m  

B m z o ( k ) f  l w r a n t h m  

B e n z o ( a ) p v r m c  

I ~ ( l , 2 , 3 - c d ) p v r e n e  

D iben to (a ,h ,  ) a n t h r o e m e  

B c n t o ( g , h , i ) p r y l e n e  

CWTRACT LABORATORY ANALYSIS 

H-09b, CULEBRA, RCUW 4 

SEMIVOLATILE H A U R D W S  SUBSTANCES 

(CONTINUED) 

VALUE S 0 VALUE-DUP ACIDBLANK YATERBLANK UNITS 

IO.OOOO MA O.OOOO < 10 n 1.1911 

10.0000 NA 0.0000 < 1 O M  u p / \  

10.0000 NA 0.0000 < ! O M  u g / l  

10.0000 NA 0.0000 < I O U  UQ/L 

10.0000 NA 0.0000 < I O U  ug/1  

10.0000 NA 0.0000 < I O U  U ~ / L  

10.0000 NA 0.0000 < 1 0 ~  ug/l 

10.0000 NA 0.0000 < I O U  ug/l 

10.0000 NA 0.0000 1 ug/l 

7" I N  ACID BLANK COLUMN INDICATES TRIP BLANK 

MW I N  WATER BLANK COLlHN INDICATES METHOO BLANK 

DATE 

01 - 19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 

01-19-90 



PARAMETER 

A r o c l o r  1016 

A r o c l o r  1221 

A r c e l o r  1232 

A r c e l o r  1242 

A r o c l o r  1248 

A r o c l o r  1254 

A r o c l o r  1260 

CONTRACT LABORATOllY ANALYSIS 

H-Om, CULEBRA, R W W  4 

POLYCHLOlllNATED BIPHENYLS 

VALUE s D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

0.5000 NA 0.0000 < .5 W/1 

0.5000 NA 0.0000 < .5 11 ug/l 

0.5000 NA 0.0000 < .5 M w/L 

0.5000 NA 0.0000 < .5 11 w/L 

0.5000 NA 0.0000 < .5 M w/L 

1.0000 NA 0.0000 4 . 0  M ug/l 

1.0000 NA 0.0000 4 . 0  M ug/l 

TY I N  ACID B U N K  COLUlN INOICATES TRIP  BLANK 

MY I N  UATER BLANK COLUlN INDICATES METHW BLANK 



PARMETER V 

pn 

S p u i f  i c  Conbctance 

A lka l i n i t y  (HC03) 

Bromide < 

Calcirnr Hardncss 

Total Hardncss 

Chloride 

A lka l i n i t y  (C03) 

Cyanide < 

Fluoride 

Iodide < 

N i t ra te  

Total Phenolics 

Phosphorus < 

Residue, F i l te rab le  a 180 c 

Residue, Nmf i l terab le  a 105 c< 

S i  1 ica 

Sulfate 

Total Organic Carbon < 

Total Organic Hal ides < 

CONTRACT LABORATORY ANALYSIS 

ENGLE WELL, CULEBRA, ROUND 3 

GENERAL CHEMISTRY 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS DATE 

7.1000 7.1100 01 -31 -90 

6060 .OOOO 6060.0000 * ~ o s / c I @ ~ ~ c  01-31-90 

110.0000 110.0000 W/ 1 01 -31 -90 

2.0000 < 2.0000 mg/ 1 01-31-90 

1500.0000 1500.0000 W/ 1 01-31-90 

2200.0000 NA 0.0000 W/ 1 01 -31 -90 

190.0000 NA 0.0000 me/ 1 01-31-90 

0.0000 0.0000 nrg/ 1 01 -31 -90 

0.0100 NA 0.0000 W/ 1 01-31-90 

2.8000 NA O.OOoO W/ 1 01-31-90 

2.0000 < 2.0000 w/ 1 01-31-90 . 

0.1100 0;1200 W/ 1 01-31-90 

0.0060 0.0000 me/ 1 01-31-90 

0.0100 NA 0.0000 @I/ 1 01-31-90 

3600.0000 3600.0000 rnP/ 1 01-31 -90 

6.0000 < 6.0000 ml/ L 01-31-90 

12.0000 12.0000 rnP/ 1 01-31-90 

1900.0000 2000.0000 mg/ 1 01-31 -90 

1 .OOOO < 1.0000 W/ 1 01-31-90 

0.0500 < 0.0500 W/ 1 01-31-90 



PARAMETER 

Calc i rn 

Magncrirn 

Potrarium 

Sodium 

Aluninra 

A n t i -  

Arsenic 

Bar i um 

Beryl 1 ium 

Boron 

Cadaim 

Cer i rn 

Chromiun 

Cobalt 

to-r 

1 ron 

Lead 

L i  t h i r n  

Manganese 

Mercury 

M0lybchnm 

Wickel 

Selmium 

S i l ver  

Strontium 

Thal l iun 

T i  taniun 

Vaned i un 

Zinc 

COUTRACT LABORATORY ANALYSIS 

ENGLE MLL, CVLEBRA, RWND 3 

METALS ANALYSIS 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

610.0000 610.0000 e 0.1 . ( 0.1 mg/ 1 

150.0000 150.0000 0.1 ( 0.1 w/ 1 

7.6000 7.5000 e 0.1 e 0.1 mg/ 1 

220.0000 2 2 0 . 0 0 0 0 ~ 0 . 1  e 0 . 1  mg/ L 

0.2000 0.2000 e 0.1 < 0.1 mg/ 1 

0.1200 0 . 1 0 0 0 < . 0 5  < . 0 5  mg/ 1 

0.0020 NA 0.0000 e .002 < .002 mg/L 

0.0500 e 0 . 0 5 0 0 ~ . 0 0 5  g .005  rg/l 

0.0050 e 0.0050 .005 e .OOS mg/L 

1 -2000 i . 3 o o o ~ o . o ~  e 0 . 0 2  



CONTRACT LABORATORY AHALYSIS 

ENGLE UELL, CULEBRA, ROUND 3 

VOLAT ILE HAURDWS SUBSTANCES 

PARAMETER 

Ch Lorolnethane 

Brananethane 

V i n y l  ch lor ide 

ChLoroetham 

M e t h y l m  chlor ide 

Aceton 

Cartmn d i su l f i dc  

1,l-Dichloroethme 

1,l-Dichloroethane 

1,2-Dichloroethm(Total) 

Ch l o r o f o m  

1,Z-Dichloroethanc 

2 - B u t a m  

l, l , l -Trichlorocthane 

Carbon tetrachlor ide 

Vinyl acetate 

Branodi chl'orunethanc 

Freon- 113 

1,2-Oichloropropam 

cis-1,3-Oichloropropnc 

Trichlorocthcnc 

O i  bromoch Loranctham 

1,1,2-Trichloroethanc 

Bmzeoe 

trans-1,S-Dichloropropne 

Bromofom 

6-Methyl-2-pentanone 

2- Hexanom 

Tetrachloroethene 

VALUE S D VALUEPUP ACIDBLAHK UATERBLANK UNITS 

10.0000 NA 0.0000T<10 M<10 ug/1 

10.0000 MA 0.0000Tc:lO M c : l O  uo/ 1 

10.0000 NA 0.0000T<10 n s 1 0  us/ 1 

10.0000 NA 0.0000Tc:lO M<lO u0/ 1 

5.0000 NA 0.0OOOT 6 M 6 u0/ 1 

10.0000 NA 0.0000 Tc: 10 nc: 10 u9/ i 

s.oooo NA o.oooo T< s n< s uo/ 1 

5.0000 NA 0.0000 T< 5 M< 5 UO/ 1 

s.oooo NA O . O O O O T ~ S  n< 5 us/ 1 

5.0000 NA 0.0000Tc:S nc: 5 UO/ 1 

5.0000 NA 0.0000 Tc: 5 Me 5 us/ l 

5.0000 NA 0.0000T<S M< 5 US/ l 

10.0000 NA 0.0000T<10 Me10 UO/ 1 

5.0000 YA 0.00001c:5 M< 5 UP/ 1 

5.0000 MA 0.00001<5 M< 5 us/ 1 

10.0000 NA 0 .0000~<10  w 1 0  ug/ 1 

5.0000 NA 0.0000T<5 Me 5 us/ 1 

50.0000 NA 0.0000 T< 50 M< 50 u9/ 1 

5.0000 NA 0.0000T<5 Mc 5 us/ 1 

5.0000 NA 0.0000T<S Me 5 us/ 1 

5.0000 NA 0.0000T<5 M< 5 u9/ 1 

s.oooo NA O . O O O O T ~ S  nc: s us/ l 

5.0000 NA 0.0000T<S M< 5 us/ 1 

5.0000 NA 0.0000T<5 US 5 us/ 1 

5.0000 NA 0.0000T<s M< 5 ug/ 1 

5.0000 YA 0.0000 Te 5 Me 5 us/ 1 

io.oooo NA O.OOOO T< 10 n< 10 us/ L 

IO.OOOO NA o.oooo T< 10 n< 10 us/ L 

5.0000 NA 0.0000 T< 5 M< 5 ug/ 1 

DATE 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01 -31 -90 

01-31-90 

01 -31 -90 

01 -31 -90 

01-31-90 . 
01 -31 -90 

01 -31 -90 

01-31-90 

01 -31 -90 

01-31-90 

01-31-90 

01-31-90 

01 -31-90 

01-31 -90 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01 -31-90 

01-31-90 

01-31-90 

01-31-90 

01-31-90 



CONTRACT LABORATaY ANALYSIS 

ENGLE UELL, CULEBRA, RGlYD 3 

VOLATILE HAURDWS SUBSTANCES 

(CONTINUED) 

PARAMETER V VALUE S 0 VALUE-DUP ACIDBLANK UATERBLANK UNITS 

1,1,2,2-Tetrachloroethant < 5.0000 NA 0.0000 T< 5 M< 5 ug/ L 

Toluarw < 5.0000 NA . 0.0000 T< 5 M< 5 u J L  

Chlorobanzm e. 5.0000 NA 0.0000 T< 5 M< 5 W/ 1 

EthyLbenzcnr < 5.0000 NA 0.0000T<5 Me 5 ug/ L 

s t y r w  < 5.0000 MA 0.0000 T< 5 Me 5 UO/ 1 

Xylem ( t o t a l )  < 5.0000 NA 0.0000 T< 5 M< 5 UO/ L 

NOTE: "T" IN ASCID BLANK COLUMN INDICATES TRIP BLANK 

"Mm I N  UATERBLANK COLlMN INDICATES METHQ) BLANK 

F r m - 1 3 3  i s  1,1,2-Trichloro-l,2,2-TrifLuoroetham 

DA' 

01 -3 

01 -3 

01 -3 

01 -3 

01-5 

01-3 



PARNETER 

P h w L  

bir(2-ChLorocthyL lether 

2-ChLorophwL 

1-3-Dichloroknzene 

1-L-DichLorobenzene 

BmzyL alcohol 

1,2-Dichloroknzene 

2-WethylphwL 

bis<Z-ChLoriropropyL lether 

4 -ne thyLphw~ 

N-Nitroro-di-n-propylamint 

Hexach Lorocthane 

N i  troknzene 

1 sophorcme 

2-Ni trophmol 

2,L-OimthyLphcnoL 

Bmzoic acid 

bis(2-ChLoroethoxylmcthene 

2,L-OichLorophmoL 

l , t , 4 -T r i ch lo roknzm 

Naphthalene 

L-ChLoroani Lirm 

Hexach lorobutadiene 

4-Chloro-3-mthylphwL 

2 - l l e thy (~ph thaLcn  

Hexachlorocyc Lopmtadi ene 

2,L,6-TrichLorophenoI 

2,L,S-TrichLorophenol 

CONTRACT LABORATORY ANALYSIS 

ENGLE WELL, NLEBRA, RWNO 3 

SEMIVOLATILE HAURDWS SUBSTANCES 

VALUE S 0 VALUE-OUP ACIDBLANK UATERBLANK UNITS 

10.0000 NA 0.0000 Mc: 10 W /  L 

10.0000 NA 0.0000 Mc: 10 ug/ L 

10.0000 NA 0.0000 nc: 10 UO/ L 

10.0000 NA 0.0000 Mc: 10 u9/ L 

10.0000 MA 0.0000 n< 10 w/ L 

10.0000 MA 0.0000 nc: 10 u g / L  

10.0000 NA 0.0000 nc: 10 U9/ L 

10.0000 NA 0.0000 M<10 - UO/ 1 

10.0000 A 0.0000 nc: 10 w/ L 

10.0000 NA 0.0000 Mc: 10 W / L 

10.0000 MA 0.0000 Mc: 10 UQ/ 

10.0000 NA 0.0000 HI 10 u9/ L 

10.0000 NA 0.0000 W< 10 ug/ l 

10.0000 NA 0.0000 He 10 uO/ L 

10.0000 MA 0.0000 H <  10 UQ/ L 

10.0000 MA 0.0000 CIS 10 UO/ L 

50.0000 MA 0.0000 nc 50 ug/ L 

10.0000 NA 0.0000 Mc: 10 U9/ L 

10.0000 MA 0.0000 nc: 10 UQ/ 1 

10.0000 NA 0.0000 Mc: 10 UO/ 1 

10.0000 A 0.0000 W* 10 UP/ 1 

10.0000 NA 0.0000 W e  10 u9/ 1 

10.0000 NA 0.0000 Mc: 10 U9/ 1 

10.0000 NA 0.0000 n< 10 U9/ L 

10.0000 MA 0.0000 W <  10 U9/ 1 

10.0000 A 0.0000 Me 10 ug/ L 

10.0000 A ~.oooo nc 10 UQ/ 1 

50.0000 MA 0.0000 148 50 u9/L 

DATE 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01 -31 -90 

01-31-90 

01-31-90 

01-31-90 

01 -31 -90 

01-31-90 

01-31-90 

01-31-90 

01-51 -90 

01-31-90 

01-31-90 

01 -31 -90 

01-51 -90 

01-39-90 

01-31-90 

01-31 -90 

01-51 -90 

01-31-90 

01-31 -90 

01-31-90 

01-31 -90 



PARAMETER 

2-Chlorauphthr lene 

2 - N i t r o m i  l i n e  

D i m t h y l p h t h r l r t e  

Ace~ph thy l ene  

2.6-Dinitro:olume 

3 - N i t r o m i l i n e  

Ac-phthm 

2,4-Dinitrophenol 

C-Nitrophenol 

D ib tnzo fu r rn  

2,4-Dinitrotolucna 

D ie thy lph th r la te  

4-Chlorophmyl-phenylether 

F tw rene  

C - N i t r o r n i l i m  

4.6-Dinitro-2-methylphenol 

N-Nitrosodiphenylmine 

4-Branophmyl-phenylether 

Hexrch lo raknzene 

Pmtrchlorophenol 

P h e n m t h r m  

A n t h r r c m  

D i - n - k r t y l p h t h r l r t e  

F lwr rn thene 

Pyrene 

Butylbenzylphthalate 

3,3 ' -Dichloroknzid ine 

Bmzo(e)anthrrcene 

CONTRACT LABORATORY ANALYSIS 

ENGLE YELL, CULEBRA, RWND 3 

SEMIVOLATILE HAURDWS SUBSTANCES 

(CONTINUED) 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

10.0000 NA 0.0000 M* 10 W/ 1 

50.0000 A 0.0000 H* 50 Ug/ 1 

10.0000 NA 0.0000 M< TO W/ 1 

10.0000 NA 0.0000 Me 10 W/ 1 

10.0000 NA 0.0000 M< 10 ug/ 1 

50.0000 NA 0.0000 M* 50 W/ 1 

10.0000 NA 0.0000 M< 10 . ug/ l  

50.0000 NA 0.0000 M< 50 W/ 

50.0000 NA 0.0000 Me 50 W/ 1 

10.0000 NA 0.0000 M* 10 W/ 1 

10.0000 NA 0.0000 Me 10 ug/ 1 

10.0000 NA 0.0000 Me 10 ~ g / l  

10.0000 NA 0.0000 Me 10 ug/ 1 

10.0000 NA 0.0000 Me 10 ug/ 1 

50.0000 NA 0.0000 M* 50 W /  1 

50.0000 NA 0.0000 M< 50 UO/ 1 

10.0000 NA 0.0000 Me 10 ug/L 

10.0000 A 0.0000 M< 10 ug/ t 

10.0000 NA 0.0000 M* 10 UO/ 1 

50.0000 NA 0.0000 M* 50 ~ 9 /  1 

10.0000 NA 0.0000 M< 10 ~ g /  1 

10.0000 NA 0.0000 M* 10 WL 

10.0000 NA 0.0000 M< 10 ~ g /  l 

10.0000 NA 0.0000 M* 10 ug/ 

10.0000 NA 0.0000 M< 10 UO/ 1 

10.0000 MA 0.0000 Me 10 ug/ l 

20.0000 NA 0.0000 M< 20 UO/ l 

ro.oooo NA O.OOOO M< 10 ug/ 1 



COYTRACT LABOILATMY ANALYSIS 

ENGLE YELL, CULEBRA, RWND 3 

SEMIVOLATILE H A U R D W S  SUBSTANCES 

(COYTINUED) 

VALUE 5 D VALUE-DUP ACIDBLANK MTERBLANK UNITS 

10.0000 NA 0.0000 MC 10 W/ 1 

10.0000 NA 0.0000 M< 10 ug/ 

10.0000 NA 0.0000 M< 10 u0/ 1 

10.0000 NA 0.0000 M< 10 ~ / l  

10.0000 NA 0.0000 M e  10 W/ 1 

10.0000 NA 0.0000 M < 1 0  - w/ 1 
10.0000 NA 0.0000 M< 10 u0/ 1 

10.0000 NA 0.0000 10 W/ 1 

10.0000 NA 0.0000 M< 10 W/ 1 

NOTE: "1" I N  ASCID BLANK COLUMN INDICATES T R I P  BLANK 

"M" I N  UATERBLANK COLUMN INDICATES METHGO BLANK 

DATE 

01-31-90 

01-31-90 

01-31-90 

01-31-90 

01 -31-90 

01 -31 -90 

01-31-90 

01 -31 -90 

01 -31-90 



CONTRACT LABOIlATOllY ANALYSIS 

ENGLE UELL, CULEBRA, RWND 3 

PESTICIDE ANALYSIS 

PARAWETER V VALUE S D VALUE-OUP ACIDBLANK UATERBLANK UNITS Ok 

L i n b n  < 0.0500 NA 0.0000 M< .05 ug/ l  01 -: 
Endr i n < 0.1000 A 0.0000 na.10 ug/1 01-: 

Methoxychlor < 0.5000 NA 0.0000 Ma.50 ug/1 01 -: 

Toxaphm < 1.0000 NA 0.0000 ~ a 1 . 0  ug/ l  

2,4-0 12.0000 NA 0.0000 H< 12 

2,4,5-TPCSi lvex) < 1.7000 NA 0.0000 Ma1.7 ug/1 

NOTE: "T8I IN ASClO BLANK COLUMN INDICATES TRIP 

'*Mu I N  UATERBLANK COLUMN INDICATES METHO 



CWTRACT LABORATORY ANALYSIS 

H-Odb,  NLEBRA, RQIW 5 

GENERAL CHEUI STRY 

PARMETER V 

pn 

Specif ic Cordrtrnce 

Alkal i n i t y  (HC03) 

B r a i d 8  < 

Chloride 

A lka l i n i t y  (C03) 

Cyanid8 < 

Fluoride 

lodido < 

N i t ra te  

Total Phmol ics  

Total Phosphorus < 

Residucc, F i l te rab le  D 180 c 

Residucc, Nonfi l terable il 105 ce 

S i  1 ica 

su l fa te  

Total Organic Carbon 

Total Organic nalides 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS DATE 

6.9000 6.9000 02-12-90 

77600.0000 77800.0000 ~ 0 ~ / c n O 2 5 C  02-12-90 

93.0000 A 0.0000 mi  1 02-12-90 

23.0000 22.0000 W/ 1 02-12-90 

28000.0000 A 0.0000 N/ 1 02-12-90 

0.0000 A 0.0000 mg/ 1 02-12-90 

0.0100 UA 0.0000 m01; 02-12-90 

1.4000 1 .4000 m0/1 02.12-99 

2.0000 < 2.0000 mg/ 1 02-12-90 

0.0800 UA 0.0000 m0/ 1 02-12-90 

0.5500 UA 0.0000 W/ 1 02-72-90 

0.0100 HA 0.0000 mo/ 1 02- 12-90 

66000.0000 66000.0000 ma/ 1 02-12-90 

8.0000 7.0000 W/ 1 02-12-90 

8.3000 8.3000 mg/ 1 02-12-90 

3400.0000 3400 .OOOO m9/ 1 02-12-90 

7.0000 7.0000 mg/ 1 02-12-90 

0.1800 0.1400 W/ 1 02-12-90 



PARMETER 

Calc i tn  

magnni tn  

Po ta r r i rn  

Sodi tn 

ALmincn 

Antimony 

Arsenic 

Ba r i rn  

Beryl l i u n  

Borm 

Cachim 

Cesitn 

Chranitn 

C*Lt 

Copper 

I r o n  

Lead 

L i t h i m  

manganese 

Mercury 

m01ybdmrn 

Nickel 

Seleni tn 

Si l ver  

S t ron t i rn  

T h a l l i m  

Ti taniun 

Vanadi un 

zinc 

COUTRACT LABORATORY ANALYSIS 

H-Obb, CVLEBRA, RWYO 5 

METALS ANALYSIS 

V VALUE S 0 VALUE-DUP ACIDBLANK UATERBLANK UNlTS 

2100.0000 2100.0000 mg/ 

1000.0000 1000.0000 mg/ 1 

600.0000 500.0000 W/ 

15000 .OOOO 15500.0000 W/ 1 

< 2.0000 < 2 .oooo mg/ 1 

< 0 6C00 < 0.6000 mo/ 
< 0.0100 NA 0.0000 mo/ 1 

< 2.0000 < 2 .oooo mo/ 1 

< 0.0500 < 0.0500 rnP/ 1 

9.8000 9.7000 ma/ 1 

e 0.0500 < 0.0500 W/ 1 

< 0.1000 < 0.1000 mg/ 1 

0.2000 0.3000 W/ 

0.5000 < 0.5000 mg/ 1 

< 0.2500 < 0.2500 W/ 1 

< 1 .oooo < 1.0000 me/ 

< 0.5000 < 0.5000 mg/ 

0.5000 0.5000 W/ 1 

0.2500 0.2600 W/ 

< 0.0002 < 0.0002 w/ 1 

< 0.2000 < 0.2000 mg/ 

< 0.4000 < 0.4000 mg/ 1 

< 0.5000 NA 0.0000 me/ 1 

< 0.1000 0.1000 mg/ 1 

30.0000 30.0000 W/ 1 

< 10.0000 NA 0.0000 W/ i 

< 0.1000 < 0.1000 mg/ 1 

< 0.5000 < 0.5000 m0/ 1 

< 0.2000 < 0.2000 w/ 1 



PARAMETER V 

Ch lo rmotham < 

Broametharu < 

Vinyl chlor ide s 

Chloroethrn < 

l l e t h y l w  chlor ide < 

Acetom s 

Carbon d i su l f i dc  < 

1,l-Oichloroetharu < 

1,l-Ofchlorocthana < 

1,2-Oich(oroethm(Tota1) < 

Chloroform e 

1,2-OichLoroethane s 

2-But- s 

l,l, 1-Trichloroethane s 

Carbon tetrachlor ide s 

Vinyl w e t a t e  < 

Bromodichloromthane s 

Frcon-113 s 

1,2-Oichloropropene < 

cis-1,3-Dichloropropmc < 

Trichloroethene < 

O i  b rmoch loranethm s 

CDWTRACT LABORATORY ANALYSIS 

H-06b, CULEBRA, RWNO 5 

VOLATILE HAUROWS SUBSTANCES 

VALUE S 0 VALUE-OUP AClOBLAYK UATERBLAIK UNITS 

10.0000 HA 0.0000T<lO 1 ug/t 

10.0000 NA 0.0000T<10 M e l o  ug/ 

10.0000 NA 0.0000 T< 10 M< 10 u g / ~  

10.0000 NA 0.0000 1s  10 14s 10 ug/ l 

5.0000 MA 0.0000 T< 5 ll* S Y/l 

10.0000 MA 0.0000 T< 10 M* 10 Ug/ 1 

5.0000 IA  0.0000 T< 5 ll* 5 UP/ 1 

s .moo MA 0.0000 T< 5 M< 5 - w/ 1 

5.0000 WA 0.0000 T< 5 5 W/ 1 

5.0000 HA 0.0000 T< 5 M< 5 u9/ 1 

5.0000 NA 0.00001*5 rr* 5 UO/ L 

5.0000 NA 0.0000T<S He 5 uO/ L 

10.0000 I A  0.0000 T< 10 16 ug/ 

5.0000 NA 0.0000T<s M< 5 uO/l 

5.0000 NA 0.0000 T< 5 M< 5 UP/ 1 

10.0000 A 0.0000 T< 10 n* l o  ug/ l 

5.0000 NA 0.0000T<5 M i  5 u9/ 1 

50.0000 NA O.OOOO T< 50 n< 50 UO/ L 

5.0000 IA  0.0000T<5 H* 5 u9/ 

5.0000 IA 0.00001<5 H< 5 u9/ 1 

5.0000 O .OOOOT<S H< 5 ug/ l 

5.0000 IA 0.00001<5 Me 5 uO/ 1 

DATE 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02- 12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02- 12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 

02-12-90 



PARAMETER 

1,1,2-Trichloroethone 

B m z c n  

t r w - 1 , s - D i c h l o r o p r a p m c  

Bronofona 

L-Methyl-2-pcnt.nOW 

2- Heroname 

T e t r a c h l o r o e t h m  

1,1,2,2-Tetrachloroethane 

Toluene 

C h l o r o k n z m  

E t h y l k n z m  

s t y r m  

XylWW ( t o t a l )  

COUTRACT LABaATORY ANALYSIS 

H-06b, NLEBRA, ROUND 5 

VOLATILE HAZARDOUS SUBSTANCES 

(COUT I NUED ) 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

5.0000 NA o.oooo T< 5 n< 5 UQ/ L 

5.0000 NA 0.00001<5 Me 5 W/ 1 

5.0000 NA 0.0000 T< 5 M< 5 W/ 1 

5.0000 NA 0 . 0 0 0 0 ~ ~ 5  n< 5 1 

10.0000 NA 0.0000T<10 M e l o  UQ/ 1 

10.0000 NA 0.0000T<lO M e l o  UQ/ 1 

5.0000 NA 0.0000 T< 5 M< 5 . UQ/ 1 

5.0000 NA 0.0000 T< 5 Me 5 W/ 1 

5.0000 NA 0.00001<5 me 5 W/ 1 

5.0000 MA O . O O O O T < ~  n< 5 UQ/ L 

5.0000 NA 0.00001<5 M< 5 W/ 1 

5.0000 NA 0.0000 T< 5 M< 5 W/ 

5.0000 NA 0.0000T<5 M< 5 w/ 1 

NOTE: "TU IN ASCID BLANK COLUMN INDICATES TRIP 

"MU IN UATERBLANK COLUMN INDICATES METHO 

Freon-133 i s  1 ,I ,2-Trichloro-1,2,2-Trif luoroethane 



CONTRACT LABORATORY AYALYSIS 

H-Obc, CUCEYTA, RWYD 5 

GENERAL CHEMISTRY 

PARMET ER V 

pH 

specif ic ~uuhc tance  

A lka l i n i t y  (HC03) 

B r a i d .  < 

Ca 1 c i u Harrhcss 

Total Harhms  

Chloridr 

A l ka l i n i t y  (CQ5) 

Cyanidr < 

Fluoridr 

l e d i d .  < 

N i t ra te  < 

Total Phmolics < 

Phosphorus < 

Reridue, F i l te rab le  O 180 c 

Residuc, Nonfi l terable O 105 c 

S i l i c a  

Sulfate 

Total Organic Carbon 

Total Organic Halides < 

VALUE S D VALUE-DUP ACIDBUYK UATERBLANK UNITS DATE 

7.C500 7.4600 03-15-90 

6600 .oOoO 6600.0000 ~o r / cnPZSc  03-15-90 

51 .OOOO 54.0000 W/ i 03-15-90 

2.0000 2.0000 W/ 1 03-15-90 

0.0000 0.0000 m/ 03-15-90 

0.0000 MA 0.0000 N/ 03-15-90 

390.0000 W 0.0000 A R P / ~  05-15-90 

0.0000 MA 0.0000 n ~ /  1 03-15-94 

0.0100 .O.O2W m/ 1 03-15-90 

1 -9000 1.9000 W/ 1 03-15-90 

2.0000 < 2.0000 m/ l 03-15-90 

0.0200 < 0.0200 m0/ 1 03-15-90 

0.0050 0 .OOOO W/ l 03-15-90 

0.0100 NA 0.0000 m0/ 1 03-15-90 

4000. 0000 C800. 0000 W/ 1 03-15-90 

10.0000 7.0000 rnO/ 1 05-15-90 

5.1000 5.1000 rnO/ 1 03-15-90 

2600.0000 2500.0000 "'31 03-15-90 

1 .OOOO 1.0000 1 03-15 -90 

0.0500 0.0500 mg/ 1 03-15-90 



PARAMETER 

C a l c i u  

Magnn i u 

Potassium 

Sod iu  

A l m i n n  

Anti- 

Arsenic 

Barium 

Bey1 1 iu 

Borm 

Cadnirn 

Cesirn 

Chranium 

C * l t  

Copper 

I rm 

Lead 

L i t h i m  

Mangmme 

Mercury 

Molywenun 

Nickel 

Se len iu  

S i  lver 

Strmtim 

Thal 1 irn 

Titaniun 

V a ~ d i u n  

Z i n c  

CONTRACT LABORATOAY ANALYSIS 

H-06c, WGEIITA, ROUND 5 

METALS ANALYSIS 

VALUE S D VALUE-DUP ACIDBLANK WATERBLANK UNITS 

570.0000 570.0000 W/ 1 

170.0000 170.0000 W/ 1 

20.0000 - 20.0000 w/ 1 

570.0000 590.0000 W/ 1 

2.0000 < 2.0000 w/ 1 

0.6000 * 0.6000 w/ 1 

0.0100 NA 0.0000 w/ 1 

2.0000 < 2.0000 w/ 1 

0.0500 < 0.0500 mg/ 1 

2.3000 2.4000 mi 1 

0.0500 < 0.0500 np/ 1 

0.2000 < 0.2000 w/ 1 

0.1000 < 0.1000 w/ 1 

0.5000 < 0.5000 w/ 1. 

0.2500 < 0.2500 w/ 1 

1 .oooo < 1 .oooo mg/ 1 

0.5000 < 0.5000 mg/ 1 

0.2100 0.2100 mg/ 1 

0.1500 < 0.1500 mg/ 1 

0.0001 < 0.0001 w/ 1 

0.2000 < 0.2000 w/ 1 

0.C000 < 0.1000 mg/ 1 

0.5000 NA 0.0000 w/ 1 

0.1000 < 0.1000 w/ 1 

10.0000 10.0000 m0/ 1 

0.1000 NA 0.0000 W/ 1 

0.1000 < 0.1000 mg/ 1 

0.5000 < 0.5000 W/ 1 

0.2000 < 0.2000 w/ 1 



0 r a ~ p n t h . n  < 

V i n y l  chloride < 

Ch1oroath.n < 

Methylem chloride a 

Acetom < 

Carbon d i r u l f  id+ < 

1,l-Dichloroathene < 

1,l-0ichloroath.n < 

1,Z-Dichlorocth~(Total)  < 

Chlorof o m  < 

Carbon tetrachloride < 

Vinyl acetate < 

CONTRACT LABORATORY ANALYSIS 

H-&, WACENTA, RQfWD 5 

VOLATILE HAUROQUS SUBSTANCES 

VALUE S 0 VALUE-OUP ACIDBUNK UTERELANK UNITS 

10.0000 NA 0.0000 T< 10 M< 10 ug/L 

10.0000 MA 0.0000 T< 10 114 10 ug/l 

10.0000 A 0.0000 T< 10 Ma 10 ug/1 



PARAMETER 

1,1,2-Trichloroethanc 

Bmzum 

tram-1.3-Dichloropropmc 

B r w f  o m  

4-Methy l -2-pentam 

2- Hexmon 

Tetrachloroethene 

1,1,2,2-Tetrachloroethrnc 

T o l w n  

Chlorokozene 

Ethy lkn tcnc 

Styrene 

Xylene ( to ta l )  

CONTRACT LABORATaY ANALYSIS 

H-06c, MAGENTA, ROUND 5 

VOLATILE HAURDWS SUBSTANCES 

(COY1 INUED ) 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

5.0000 NA O . O O O O T ~ S  n< 5 uo/ L 

5.0000 NA o.oooo T< 5 n< 5 uo/ L 

5.0000 NA 0.0000 T *  5 n< 5 ug/ L 

5.0000 NA 0.00001<5 M< 5 uO/ 1 

10.0000 NA 0.0000 T*  10 M< 10 uO/ L 

10.0000 NA 0.0000 T< 10 n< 10 - ug/L 

5.0000 NA o . o o o o ~ ~ 5  n< 5 uo/ L 

5.0000 NA 0.0000 T< 5 H< 5 uO/ 

5.0000 NA 0.0000 T< 5 n< 5 uo/ L 

5.0000 NA 0.0000 T< 5 H< 5 UO/ 1 

S.OOOO NA O.OOOO T< 5 n< 5 uo/ L 

5.0000 NA 0.00001<5 me 5 uO/ 1 

5.0000 NA 0.0000 T< 5 M< 5 uO/ 1 

NOTE: "T1' I N  ASCID BLANK COLUMN INDICATES TRIP 

I'M* I N  UATERBLANK COLlMN INDICATES HETHO 



PARMETER V 

pn 

Spec i f i c  CMductance 

A l k a l i n i t y  (HC03) 

Bromide 

C a l c i m  Herchess 

Total H a r k s  

Chlor ide 

A l k a l i n i t y  (C03) 

Cyanide < 

F luor ide 

Iodide < 

Ni t r a t e  

Total Phmol ics  

Phosphorus < 

Residue, F i l t e rab l e  a 180 c 

Residue, Nonf i l te rab le  a 105 ce 

S i l i c a  

Su l fa te  

To ta l  Organic Carbon 

Tota l  Organic Halides 

CONTRACT LABORATORY ANALYSIS 

H-18, CULEBRA, RWND 3 

GENERAL CHEMISTRY 

VALUE S 0 VALUE-DUP ACIOBLANK UATERBLANK UNITS DATE 

7.5900 7.6000 01-10-90 

39300.0000 39300.0000 Who~/arQzSC 01.10-90 

56.0000 NA 0.0000 me/ 1 01-10-90 

14.0000 14.0000 W/ 1 01-10-90 

o.oooo o.oooo mg/ L a-10-90 

o.0000 NA O.OOOO mo/ 1 a-10-90 

13000.0000 13000.0000 nr01 1 U*10-90 

0.0000 NA 0.0000 - w/( 01-10-90 

0.0100 A 0.0000 ma/ 1 01-10-90 



CONTRACT LABORATORY ANALYSIS 

H-18, CULEBRA, RWNO 3 

METALS ANALYSIS 

PARAWET ER 

Calcium 

Magnts i un 

Potassiun 

Sodirn 

ALmimm 

A n t i m y  

Arsenic 

Bariun 

Beryl  1 iua 

Boron 

Catjniun 

Ceriua 

Chraniua 

Cobalt 

Copper 

I ron 

Lead 

L i t h i u n  

Manganese 

Mercury 

MolyWcnun 

Nickel 

Se len im 

S i  l ver  

Strontium 

Thal l iun 

T i taniun 

Vanadiun 

Zinc 

VALUE S 0 VALUE-OUP ACIDBLANK UATERBLANK UNITS 

1200 .oooo 1200.0000 mg/ 1 

520.0000 520.0000 W/ 1 

300.0000 200 .OOOO W/ 1 

8000.0000 8000 ,0000 "'a/ 1 

2.0000 < 2 .oooo mg/ 1 

0.6000 < 0.6000 mg/ 1 

0.1000 A 0.0000 mg/ 1 

2.0000 2.0000 < mg/ 1 

0.0500 < 0.0500 W/ 1 

16.0000 16.0000 rnO/ 1 

0.0500 < 0.0500 mg/ 1 

0.7000 0 ; 8000 w/ 1 

0.20w 0.2000 me/ 1 

0.5000 < 0.5000 ms/ 1 

0.2500 < 0.2500 mg/ 1 

1.0000 < 1 .oooo mg/ 1 

0.5000 < 0.5000 ms/ 1 

0.2000 0.1000 mg/ 1 

0.2100 0.2000 ms/ 1 

0.0002 < 0.0002 mg/ 1 

0.2000 < 0.2000 mg/ 1 

0.4000 < 0.4000 m0/ 1 

0.5000 NA 0.0000 -I 1 

0.1000 < 0.1000 ms/ 1 

15 .oooo 15 .oooo mg/ 1 

0.5000 MA 0.0000 mg/ 1 

0.1000 < 0.1000 ms/ 1 

0.5000 < 0.5000 ms/ 1 

0.2000 < 0 .zoo0 ms/ 1 

OAT I 

06-10 

04- 10 

04-10 

04-10 

04-10 

04-1c 

04-1C 

04-11 

04-11 

01-1r 



PARAWETER 

Chlorunethane 

Bramanothane 

Vinyl chloride 

Chlorwthma 

M e t h y l w  chlor idn 

A c e t w  

Carbon d iau l f  ide 

1, l -Oichloroothm 

1,l-Oichloroethane 

1,2-Oichloroethm(Tota1) 

Ch lorof  o m  

1,2-Oichloroothane 

2-Butulom 

l,l,l-Trichloroethane 

Carbon tetrachlor ide 

Y I y l  acetate 

Brcmodichloranthane 

1,2-Oichloropropane 

c i s - 1 , s - O i c h l o r o p r o ~ e  

Trichloroethme 

Oibranochloranthane 

1,1,2-Trichloroethme 

Benzene 

tram-1,s-Oichloropropem 

Branof o m  

&-Methyl -2-pentanone 

2 - H e x a m  

Tet rach loroethm 

1,1,2,~-letr~hIoroethane 

Toluene 

Ch 1 o r o k n r m  

E thy lbenzw 

S t y r m  

X y l w  ( t o t a l )  

CONTRACT LABORATORY ANALYSIS 

H-18, CULEBRA, RWNO 3 
VOLATILE HAUDROUS SUBSTANCES 

VALUE 5 0 VALUE-DUP ACIDBLANK UATERBLANK UNITS 

10.0000 NA 0.0000 T< 10 M< 10 ug/ 1 
10.0000 NA 0.0000 Te 10 M< 10 ug/ 1 
10.0000 NA 0.0000 Te 10 Me 10 ug/( 

10.0000 NA 0.0000Te10 Me10 ug/[ 

5.0000 NA 0.0000 T 6 Me 5 W/ i 
10.0000 NA 0.0000 T< 10 ~e 10 ug/ l 
5 .oooo NA. o.oooo ~t 5 we 5 u9/ 1 

5.0000 NA 0.0000 T t  5 Me 5 u9/ 1 
5.0000 NA 0.0000 T< 5 Me 5 ug/ 1 

5.0000 NA 0.0000T<5 M< 5 ug/ L 

5.0000 MA 0.0000 T* 5 ~e 5 ug/ 1 

5.0000 NA 0.0000T*5 Me 5 - w/l 
10.0000 NA 0.0000 Te 10 Me 10 ug/ 1 
5.0000 NA 0.0000T*5 Me 5 ug/ 1 

5.0000 NA O.OOOOTe5 Me 5 ug/ 1 

10.0000 NA 0.0000 Te 10 Me 10 uO/ 1 

5.0000 NA 0.0000 Te 5 Me 5 W/ 1 
5.0000 NA 0.00001<5 Me 5 u9/ 1 

5.0000 NA 0.0000 T< 5 He 5 ug/ 1 

5.0000 NA 0.0000Te5 H< 5 ug/ 1 

5.0000 NA 0.0000Te5 He 5 U9/ l 

5.0000 NA 0.00001<5 Ht 5 ug/ 1 

5.0000 NA 0.0000 Te 5 He 5 ug/ 1 
5.0000 NA 0.0000 T< 5 Ht 5 UQ/ 1 

5.0000 HA 0.00001<5 Mc 5 ug/ 1 
10.0000 NA 0.0000 Te 10 Me 10 up/ 1 

10.0000 NA 0.0000 T< 10 Hc 10 ug/ 1 

5.0000 NA 0.0000 T< 5 M< 5 us/ 1 

5.0000 NA 0.0000T<5 M< 5 U9/ 1 

5.0000 NA 0.0000T<5 Me 5 US/ 1 

5.0000 NA 0.0000T<5 He 5 Ug/ 1 

5.0000 NA 0.0000 Ta 5 He 5 W/ 1 

5.00oo NA 0.00001<5 me 5 ug/ L 

5.0000 NA 0.0000 Ta 5 Me 5 UO/ 1 

DATE 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-W 

04-10-90 

04-10-90 

01-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-PO - 

04-10-90 

04- 10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

04-10-00 

04-10-90' 

04-10-90 

04-10-90 

04-10-90 

04-10-90 

NOTE: 'IT8@ IN ACIO BLANK COLUMN INDICATES TRIP 

llMn IN UATERBLANK COLUUN INDICATES METHO 



PARAMETER 

CONTRACT LABORATORY ANALYSIS 

H-05b, WLEBRA, R- 5 

GENERAL CHEMISTRY 

i l  

V VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

Specif ic C-tlnCe 153000.0000 153000.0000 

A l k a l i n i t y  ( H C O ~ )  L1.OOOO L1.OOOO 

Brmide 

Chloride 

A l k a l i n i t y  (C03) 

Cyanide 

Fluoride 

Iodide 

N i t ra te  0.0300 0.0400 w/ 1 05-02 

Total Phenolics 

Phosphorus 

Resib., F i l te rab le  O 180 c 160000.0000 173000.0000 - mg/l 05-0; 

R e s i b . ,  Honf i l t e r a b l e  O 105 c 38.0000 34.0000 W/ 1 05-0; 

S i l i c a  2.7000 3.2000 

Sulfate 7900.0000 7500.0000 

Total Organic Carbon 9.0000 NA 0.0000 

Total Organic Halides 0.8900 NA 0.0000 



PARAWETER 

Calciun 

H a m s  i um 

Potassiun 

S o d i u n  

Allminun 

Antimony 

Arsenic 

Bar i un  

Bery l  1 iun 

Boron 

Cr&niun 

Cesiun 

Chraniun 

Cob81 t 

Capper 

Iron 

Lead 

L i th ium 

mengomse 

mercury 

MolyWmun 

Nickel  

Seleniun 

S i l ve r  

Stront ium 

T h r l l  iun 

T i t r n i m  

v a n d i l m  

zinc 

COWTRACT LABORATORY ANALYSIS 

H-OSb, CULEBRA, R U N 0  5 

METALS ANALYSIS 

V VALUE S 0 VALUE-OUP ACIDBLANK VATERRLANK UUITS 

1500.0000 1500.0000 mg/ 1 

1800.0000 1 700.0000 mil/ l 

1 200.0000 1200.0000 w/ 1 

55200.0000 55200.0000 mg/ 1 

< 2.0000 < 2.0000 e .2 < .2 mg/ 1 

0.6000 0.6000 e .06 e -06 W/ L 

< 0.1000 MA 0.0000 e .O1 < -01 loo/ 1 

< 2.0000 < 2.0000 < .2 < .2 mg/ 

< 0.0500 < 0.0500e.005 e.005 mg/l 

30.0000 30.0000 < .02 < -02 mg/1 

0.1000 0.1000 < .005 < .a05 mg/l 

< 0.2000 e 2.0000 < .2 < -2 mg/ L 

DATE 

05 -02 - 90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 

05-02-90 



PARAMETER 

Chloromcthant 

Brananethane 

Vinyl  chlor ide 

Chloroathane 

M e t h y l m  chlor ide 

Acet - 
Carbon d i s u l f  i dc  

1,l-Dichloroethene 

1,l-Dichloroethant 

1,2-Dichlorocthene (TOTAL) 

Ch l o ro f  o m  

1,2-Dichlorocthant 

2 -Bu taww 

1,1,1-Trichlorocthane 

Carbon tetrachlor ide 

V iny l  acetate 

Braodichloromctharm 

1,2-Dichloropropant 

cis-1,3-Dichloropropmc 

Trichloroethene 

Dibromochloromctham 

l,l,2-Trichloroethanc 

B m z m  

tram-1,3-Dichloropropcnc 

Bramf  o m  

4 -ne thy l -2 -pcn taon  

2-Htxanme 

Tetrachloroethmc 

1,1,2,2-Tetrachloroetharm 

Tolumc 

Chlorobenzmt 

Ethyibtnzene 

styrene 

X y l t m  ( t o t a l )  

CONTRACT LAWTORY ANALYSIS 

H-OSb, CULEBRA, RWND 5 

VOLATILE HAURDWS SUBSTANCES 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

10.0000 NA 0.0000T*10 H<10 ug/ 1 

10.0000 NA 0.0000 T< 10 H< 10 UO/ 1 

10.0000 NA 0.0000T<10 M*10 Ug/ 1 

10.0000 NA 0.0000 T* 10 M* 10 W/ 1 

6.0000 NA 0.0000 T 10 M* 5 W/  1 

10.0000 NA 0.0000 T* 10 . M* 10 W/ 1 

5.0000 NA 0.0000 T< 5 M* 5 uO/ 1 

5.0000 NA 0.0000 T* 5 M* 5 UO/ 1 

5.0000 NA 0.0000 T< 5 M* 5 ug/ 1 

5.0000 NA 0.0000T<5 M* 5 W/ 1 

5.0000 NA 0.0000T<5 H* 5 ug/ 1 

5.0000 NA 0.0000 T* 5 Mc 5 ug/ 1 

10.0000 NA 0 . 0 0 0 0 T ~ 1 0  M*10 w/ 1 

5.0000 NA 0.0000 T< 5 M* 5 W/ 1 

5.0000 NA 0.0000T*5 Me 5 ug/ 1 

10.0000 NA 0.0000T*10 M*10 W/ 1 

5.0000 NA 0.0000 T* 5 M* 5 W/ 1 

5.0000 NA 0.0000T<5 H< 5 ~ g /  L 

5.0000 NA 0.0000 T* 5 H* 5 ug/ 1 

5.0000 NA 0.0000 T< 5 M< 5 ug/ 1 

5.0000 NA 0.0000 T< 5 H* 5 uO/ 1 

5.0000 MA 0.0000 T< 5 H< 5 ug/ 1 

5.0000 NA 0.0000T*5 H< 5 ~ g /  1 

5.0000 NA 0.0000T<5 H< 5 uO/ 1 

5.0000 MA 0.0000 T< 5 H* 5 uO/ 1 

10.0000 NA 0.0000 T* 10 H* 10 uo/ 1 

10.0000 NA 0.0000 T* 10 H< 10 ug/ 1 

5.0000 MA 0.0000T<5 H< 5 UO/ 1 

5.0000 NA 0.0000 T< 5 He 5 ug/ 1 

5.0000 NA 0.0000T<5 H* 5 ~ g /  1 

5.0000 MA 0.0000 T< 5 H* 5 Ug/ 1 

5.0000 NA 0.0000 T< 5 H< 5 ~ g /  1 

5.0000 NA 0.0000T<5 H< 5 Ug/ 1 

5.0000 WA 0.0000 T< 5 Hc 5 ug/ 1 

T" IN ACID BLANK COLUMN INDICATES TRIP BLANK 

M" IN WTER BLANK COLUMN INDICATES METHOD BLANK 



PARAMETER 

pn 
Speci f ic  CondKtance 

A l k a l i n i t y  (HC03) 

Brmid. 

Chlor id.  

A l k a l i n i t y  ( C M )  

Cyani dr 

F luo r i d .  

lodidr 

CONTRACT LABO(UTORY ANALYSIS 

H-05c, NAGEWTA, RWW 5 

GENERAL CHEMISTRY 

Ni t r a t e  < 

Totml Phenolics 

Phosphorus < 

Reri-, F i l t e rab le  3 180 c 

Rer ich ,  Nonf i l terable a 105 c< 

S i l i c a  

Sul fate 

Total Organic Carbon 

Total Organic Halides 

V VALUE S D VALUE-DUP AClDBLANK YATERBLANK UNITS DATE 

8.3300 8.3300 05-16-90 

91 00.0000 9100.0000 31hos/cnOZSC 05- 16-90 

46.0000 19.0000 W/ 1 05-16-90 

< 2.0000 < 2.0000 m u  1 05-16-90 

870.0000 W.0000 me1 1 05-16-90 

0.0000 NA 0.0000' ma/ 1 05-16-90 

< 0.0100 < 0.0100 -1 1 05- 16-90 

2.9000 0.0000 W/ 1 05-16-90 

< 2.0000 < 2.0000 mO/ 1 05-16-90 



PARAMETER 

C r l c i u n  

M r g n e s  i m 

P o t r r r  iu 

S o d i u  

A L m i n m  

A n t  irnony 

A r s e n i c  

B r r i r r r  

B e r y l 1  iu 

B o r o n  

C h i u  

C e s i u  

C h r o r i r r r  

C o b a l t  

C w = r  

~ r o n  

L e d  

L i t h i m  

H a n g a n e r e  

M e r c u r y  

M 0 l y M m r r n  

N i c k e l  

S e l e n i u n  

S i  l v e r  

S t r o n t i m  

T h r l  1 im 

T i  t rn iu  

V a n d i m  

Z i n c  

CONTRACT LABORATORY AYALYSIS 

H-OSc, MGENTA, ROUYD 5 

METALS ANALYSIS 

VALUE 5 0 VALUE-OUP ACIDBLANK UATERBLANK UNITS 

560.0000 560.0000 Q/ 1 

180.0000 180.0000 mO/ t 

36.0000 36.0000 W /  1 

1000.0000 1000.0000 mg/ 1 

2.0000 < 2.0000 mg/ 1 

0.6000 < 0.6000 mg/ 1 

0.1000 A 0.0000 mg/ 1 

2.0000 < 2.0000 mg/ 1 

0.0500 < 0.0500 '"01 1 

10.0000 10.0000 mg/ 1 

0.0500 < 0.0500 1 

0.2000 < 0.2000 mg/ 1 

0.1000 < 0.1000 mg/ 1 

0.5000 < 0.5000 mp/ L 

0.2500 < 0.2500 W/ 1 

1.0000 < 1 .oooo mg/ 1 

0.5000 < 0.5000 mg/ 1 

0.2000 0.2000 mg/ 1 

0.1500 < 0.1500 m0/ 1 

0.0002 < 0.0002 mg/ 1 

0.2000 < 0.2000 mg/ 1 

0.4000 < 0.4000 m9/ 

0.0050 NA 0.0000 ml/ 1 

0.1000 < 0.1000 mg/ 1 

9.8000 9.8000 m ~ /  1 

0.2500 NA 0.0000 "'91 1 

0.1000 < 0.1000 mg/ 1 

0.5000 < 0.5000 mg/ 1 

0.2000 < 0.2000 mo/ t 



PARAMETER V 

pH 

Speci f ic  Conductance 

Calciun Hardness (mg/L taco31 

Langel ier Saturat ion Index 

A l k a l i n i t y  (WC03) 

B r a i &  

Chloride 

A l k a l i n i t y  (C03) 

Cyanide < 

F luor ide 

Iodide < 

N i t r a t e  

Tota l  Phmol ics  < 

Phosphorus < 

Residut, F i l t e r a b l e  O 180 c 

Residut, Uonf i l t e r a b l e  &I 105 c< 

S i  1 i c a  

Su l fa te  

Tota l  Organic Carbon 

Total Organic Halides < 

COWTRACT LABORATaY ANALYSIS 

TUIN ELL,  DEllEY LAKE, RWND 4 

GENERAL CHEMISTRY 

VALUE S D VALUE-OUP ACIDBLAIK UATERBLAUK UNITS DATE 

7.5400 7.5500 05-30- 90 

1030.0000 1030.0000 r+lhot/crrS25c 05-30-90 

268.0000 NA 0.0000 m0/1 05-30-90 

0.2600 UA 0.0000 N A 05-30-90 

210.0000 220.0000 W/ 1 05-30-90 

3.0000 0.0000 W/ 1 05-30-90 

35.0000 0.0000 m0/ 1 05-30- 90 

0.0000 NA 0.0000 W/ 1 05-30-90 

0.0100 0.0200 W/  1 05-30-90 

0.6000 0.0000 W/  1 05-30-90 

2.0000 < 2.0000 W /  1 05-30-90 

9.2000 0.0000 W/ 1 05-30-90 



PARAHETER 

Calciun 

Magnes i un 

Potassiun 

Sodiun 

Aluninun 

Antimony 

Arsenic 

Ba r i rn  

Beryl 1 iun 

Boron 

Cdniun 

Cesiun 

Chraniun 

Cohalt 

Coppar 

1 ron 

L e d  

L i th iun  

Manganese 

Mercury 

no l ybdcnun 

Nickel 

Selmiun 

S i lver  

Stront iun 

T h a l l i m  

T i t a n i u  

V a n r d i u  

Zinc 

COWTRACT LABORATaY ANALYSIS 

TUIN WELL, DEWEY LAKE, RQIllO 4 

METALS ANALYSIS 

VALUE s D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

77.0000 77.0000 W/ 1 

24.0000 24.0000 W/ 1 

5.0000 < 5.0000 mO/ 1 

23 .OOOO 22.0000 ma/ 1 

0.2000 < 0.2000 w/ 1 

0.0600 < 0.0600 W/ 1 

0.0100 A 0.0000 w/ l 
0.2000 < 0.2000 w/ 1 

0.0050 < 0.0050 mo/ 1 

0.1500 0.1600 w/ 1 

0.0050 < 0.005C w/ 1 

0.2000 < 0 .2000 mo/ 1 

0.0200 0.0200 w/ 
0.0500 0.0500 w/ 
0.0480 0.0470 r0g/ 1 

0.1000 < 0.1000 w/ 

0.0500 < 0.0500 w/ 1 

0.1000 < 0.1000 w/ 1 

0.0190 0.0190 mu/ 1 

0.0002 < 0.0002 mg/ 

0.0200 < 0.0200 w/ 1 

0.0400 < 0.0400 W/ 1 

0.0500 NA 0.0000 W/ 1 

0.0100 < 0.0100 mg/ 1 

1.0000 1.0000 w/ 1 

0.0100 NA 0.0000 w/ 1 

0.0100 < 0.0100 mot 1 

0.0500 < 0.0500 mg/ 1 

0.5200 0.5200 W/ 1 



DOE/WIPP 91-008 
CONTRAC LABOIUT~?Y ANALYSIS 

YIPP-19, CULEBRA, Ratmo s 
GENERAL CHEMISTRY 

PARAMETER V 

pn 

Specif ic Conductance 

ALkaL i n i  t y  (HCO3) 

Branids 

Chloride 

A lka l i n i t y  (C03) 

Cyanide < 

Fluoride 

Iodide < 

N i t ra te  < 

Total Phenolics < 

Phosphorus < 

Residue, F i l te rab le  S 180 c 

Residue, Nonfi l terable S 105 c 

S i  l i c a  

Sulfate 

Total Organic Carbon 

Total Organic Halides 

VALUE 5 0 VALUE-DUP ACIOBLAIK YATERBLAIK UNITS OAT E 

7.2400 7.2400 06-15-90 

90800.0000 91 100 .OOOO ~ ~ O S / U I G ~ S C  06-13-90 

56.0000 NA 0.0000 W/ 06-13-90 

49.0000 ca.0000 mgi  L 06-13-90 

37900.0000 NA 0.0000 '-el 1 06-13-90 

0.0000 NA 0.0000 mi 1 06-13-90 

0.0100 NA 0.0000 W/ 1 06-13-90 

1.0000 1 .OOOO m9/ 1 06-13-90 

2.0000 < 2.0000 m9/ 1 06-13-90 

0.0200 c 0.0200 mg/ 1 06-13-90 

O.OCS0 < 0.0100 mg/ 1 06-13-90 

0.0100 NA 0.0000 W/ 1 06-13-90 

moo .oooo 74soo.0000 w/ 1 06-13-90 

19.0000 16.0000 W/ 1 06- 13-90 

4.3000 NA 0.0000 mg/L 06-13-90 

5000.0000 NA 0.0000 m0/ L 06-15-90 

7.0000 5.0000 fW/ 1 06-13-90 

0.5900 0.5400 m9/ 1 06-13-90 



PARAMETER 

C a l c i u n  

H a g n e s  i un 

P o t a s r i r n  

S o d i r n  

A l u n i n u  

A n t  imny 

A r s e n i c  

B r r i u n  

B e r y l l i u n  

B o r o n  

C a d n i u  

C e r  irn 

C h r a n i u  

C o b a l t  

Copper 

l ron 

L e a d  

L i  thiun 

H r n g a n e s e  

M e r c u r y  

HO lybde f l un  

N i c k e l  

S e i e n i u n  

S i  lver 

S t r o n t i u n  

T h r i i i u  

T i t r n i r n  

V r d i u n  

Z i n c  

CWTRAC LABORATORY ANALYSIS 

UIPP-19,  CULEBRA, R M l D  5 

METALS ANALYSIS 

V VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

1400.0000 1400.0000 W/ 1 

1000.0000 1000.0000 mg/ 1 

600.0000 580.0000 m0/ 1 

31 000.0000 31000.0000 W/ 

< 0.2000 < 0.2000 w/ 1 

< 0.6000 < 0.6000 mO/ 1 

< 0.0200 NA 0.0000 W/ 1 

< 2.0000 < 2.0000 mg/ 1 

< 0.0500 < 0.0500 "w 1 

26.0000 26.0000 W/ 1 

< 0.0500 < 0.0500 W/ 1 

< 0.2000 < 0.2000 w/ 1 

0.1000 0.1000 mg/ 

< 0.5000 < (1.5000 W/ 1 

< 0.2500 < 0.2500 W/ 1 

< 1.0000 < 1 .oooo mg/ 1 



. - 

CONTRACT LABORAT~Y ANALYSIS 

RANCH ELL,  OEUEY LAKE, RWND 5 

GENERAL CHEMISTRY 

PARAMETER V 

pn 
Speci f ic  Conductance 

Langel i e r  Saturat ion Index 

A l k a l i n i t y  (HCO31 

Bromide < 

Chloride 

A l k a l i n i t y  (C031 

Cyanide < 

F luor ide 

Iodide < 

N i t r a t e  

Tota l  Phmol ics  < 

Phosphorus < 

Resicbe, F i l t e r a b l e  O 180 c 

R e s i b ,  Nonf i l te rab le  O 105 c< 

Si 1 i ca  

Su l fa te  

Total Organic Carbon 

Total Organic Halides < 

VALUE 5 0 VALUE-DUP ACIDBLANK UATERBLANK UNITS DATE 

7.2000 7.2000 06-20-90 

3650 .OOOO 3670.0000 Mhos/cn425C 06-20-90 

0.1700 MA 0.0000 06-20-90 

230.0000 230.0000 fW/ 1 06-20-90 

2.0000 0.0000 ma/ 1 06-20-90 

340.0000 0.0000 me/ 1 06-20-90 

0.0000 NA 0.0000 mP/ 1 06-20-90 

0.0100 0 .OOOO m0/ l 06-20-90 

1 .oooo 0.0000 mo/ l 06-20-90 

2.0000 < 2.0000 np/ 1 06-20-90 

71 .OOOO 71 .OOOO W/ 1 06-20-90 

0.0050 0.0000 1 06-20-90 

0.0100 < 0.0100 mp/ 1 06-20-90 

3000.0000 3000.0000 W/ 1 06-20-90 

4.0000 < 4.0000 W/ 1 06-20-90 

20.0000 0.0000 rnP/ 1 06-20-90 

1400.0000 1 COO. 0000 m o l l  06-20-90 

3.0000 2.0000 mg/ 1 06-20-90 

0.0500 < 0.0500 W/ 1 06-20-90 



PARAmTER 

Calciun 

Magncs i un 

Potassiun 

Sodim 

Aluninun 

Ant ilnoy 

Arsenic 

Barirn, 

Beryl 1 iun 

Boron 

Cadniun 

Cesiun 

Chromirn, 

C o b r l  t 

copper 

I ron 

L e d  

L i t h i u n  

Manganese 

He rcury 

no l ywmun  

Nickel  

Se lmiun 

S i lver  

Stront iun 

Tha l l iun  

T i t r n i u n  

Vanadirn, 

Z i n c  

CONTRACT LABORATORY ANALYSIS 

RANCH YELL, DEMY LAKE, RWYO 5 

METALS ANALYSIS 

VALUE S D VALUE-DUP ACIDBLANK YATERBLANK UNITS 

550.0000 550.0000 mg/ 1 

150 .oooo 1 50. 0000 mg/ 1 

5.0000 < 5.0000 mg/ 1 

220.0000 220.0000 ma/ t 

2.0000 < 2.0000 mg/ 1 

0.1100 0.1100 mg/ 1 

0.0100 A 0.0000 m/ 1 

0.2000 < 0.2000 mg/ 1 

0.0050 < 0.0050 ma/ 1 

0.3300 0.3200 ma/ 1 

0.0090 0.0100 ma/ 1 

0.2000 < 0.2000 mg/ 1 

0.0100 0.0100 mg/ 1 

0.0500 < 0 .0500 ma/ 1 

0.0250 < 0.0250 ma/ 1 

0.1000 < 0.1000 ma/ 1 

0.0600 0.0600 ma/ 1 

0.1000 < 0.1000 mg/ 1 

0.0150 < 0.0150 mg/ L 

0.0002 < 0.0002 m g l l  

O.OLO0 0 .OLOO mg/ 1 

0.0100 < 0. OLOO mg/ 1 

0.0500 A 0.0000 mg/ 1 

0.0200 0.0200 mg/ 1 

5.1000 5.1000 mg/ 1 

1.0000 NA 0.0000 mg/ 1 

0.0100 0.0100 mg/ 1 

0.0500 0.0500 mg/ 1 

0.0200 0.0200 mg/ 1 



CONTRACT LABORATORY ANALYSIS 

BARN YELL, DEYEY LAKE, RWND 4 

GENERAL CHEMISTRY 

PARAMETER V 

pw 
Specif ic Conductance 

Langelier Saturation Index 

Alkal i n i t y  (HC03) 

Bromide < 

Calciun Harhess (CaC03) 

Chloride 

A lka l i n i t y  (C03) 

Cymide c 

Fluoride 

Iodide < 

N i t r a te  

Total Phenolics < 

Phosphorus < 

Resicbe, F i l te rab le  a 180 c 

Residue, N o n f  i l terable a 105 c< 

S i  1 ice 

Sulfate 

Total Organic Carbon < 

Total Organic Halides 

VALUE S D VALUE-DUP ACIDBLANK YATERBLANK UNITS DATE 

7.6900 7.6800 06-21 -90 

1048.0000 1049.0000 Mhos/cn92SC 06-21 -90 

0.2500 MA 0.0000 06-21-90 

280.0000 NA 0.0000 mg/ 1 06-21 -90 

2.0000 < 2.0000 ma/ 1 06-21 -90 

150 MA 0.0000 mQ/ 1 06-21 -90 

61.0000 NA 0.0000 'nu/ 1 06-21 -90 

0.0000 MA. 0.0000 mO/ 1 06-21 -90 

0.0100 MA 0.0000 W/ 06-21 -90 

2.6000 NA 0.0000 W/ 1 06-21 -90 

2.0000 < 2.0000 W/ 1 06-21 -90 

8.9000 NA 0.0000 'nu/ 1 06-21-90 

0.0050 A 0.0000 mill 1 06-21-90 

0.0100 MA 0.0000 W/ 1 06-21 -90 

650.0000 650.0000 m0/ 1 06-21-90 

4.0000 < 4.0000 mg/ 1 06-21 -90 

25.0000 MA 0.0000 W/ 1 06-21 -90 

180.0000 NA 0.0000 W/ 1 06-21 -90 

1.0000 < 1 . 0000 W/ 1 06-21 -90 

0.1800 0.1200 GI/ l 06-21 -90 



PARAMETER 

Ca Lciun 

Magnes i un 

Potassiun 

Sodiun 

Aluninrm 

Anti- 

Arsenic 

Bariun 

Beryl 1 iun 

Boron 

C d i u n  - 
Cesiun 

Chraiun 

Cobalt 

copper 
I ron 

Lead 

L i th iun 

Manganese 

Mercury 

M0lybdenrm 

Nickel 

Seleniun 

Si lver 

Strontiun 

Thal 1 iun 

T i t w i u n  

V a d i u n  

Z i n c  

COWTRACT LABORATORY ANALYSIS 

BARN ELL, DEWEY LAKE, RWND C 

METALS ANALYSIS 

VALUE 5 D VALUE-DUP ACIDBLANK YATERBLANK UNITS 

66.0000 66.0000 w/ 1 

33.0000 33.0000 W/ 1 

5.0000 < 5 .OOOO W/ 1 

120.0000 120.0000 w/ 1 

2.0000 < 2.0000 w/ 1 

0.0600 < 0.0600 w/ 1 

0.0100 A 0.0000 w/ 1 

0.2000 < 0.2000 w/ 1 

0.0050 < 0.0050 mO/ 1 

0.3600 0.3600 "'81 1 

0.0050 < 0.0050 mg/ 1 

0.2000 < 0.2000 w/ 1 

0.0100 < 0.0100 w/ 1 

0.0500 < 0.0500 W/ 1 

0.0250 < 0.0250 mg/ 1 

0.1000 < 0.1000 mg/ 1 

0.0500 < 0.0500 W/ 1 

0. 0400 0.0400 W/ 1 

0.0150 < 0.0150 mg/ 1 

0.0002 0.0002 mg/ 1 

0.0200 < 0.0200 m0/ 1 

0.0400 < 0.0400 mp/ 1 

0.0500 NA 0.0000 mg/ 1 

0.0100 < 0.0100 mp/ 1 

0.9400 0.9400 rnP/ 1 

0.0100 A 0.0000 mg/ 1 

0.0100 < 0.0100 mg/ 1 

0.0600 0.0600 W/ 1 

0.0200 < 0.0200 mg/ 1 



- ___* 

COIITRACT LABORATORY ANALYSIS 

H-02c, CULEBRA, RWND 2 

GENERAL CHEMISTRY 

PARAMETER V 

pn 

Specif ic Conductance 

Alkal ini t y  (HCO3) 

B r a i d  

Chlorid. 

Alkal i n i t y  (C03) 

Cyanid. < 

F l w r o s c t i n  

Fluoride 

Idid. 

Ni t r a t t  < 

Total Phenolics < 

Phosphorus 

R e s i b ,  F i l te rab le  a 180 c 

Rtsiduc, Nmf i l t t r a b l e  a 105 c 

S i l i c a  

Sulfate 

Total Organic Carbon 

Tot81 Organic Halides 

VALUE 5 D VALUE-DUP ACIDBLANK UATERBLANK UNITS DATE 

7.4400 7.4400 07-25-90 

13900.0000 14000.0000 ~hor/cnQt5c 07-25-90 

60 .OOOO 0.0000 W/ 1 07-25-90 

12.0000 12.0000 mi 1 07-25-90 

2700 .OOOO 0.0000 m/ 1 07-25-90 

0.0000 NA 0.0000 "'a/ 1 07-25-90 

0.0100 A 0.0000 '"91 1 07-25- 90 

4.4000 4.6000 W/ 1 07-25-90 

2.5000 0.0000 W/ 1 07-25-90 

4.0000 5.0006 W/ 1 07-25-90 

0.0200 0.0000 W/ 1 07-25-90 

0.0050 0.0000 rnO/ 1 07-25-90 

0.0200 0.0000 W/ 1 07-25-90 

9300.0000 0.0000 W/ 1 07-25-90 

62.0000 0.0000 W/ 1 07-25-90 

6.2000 0.0000 m9/ 1 07-25-90 

2900.0000 0.0000 W/ 1 07-25-90 

2.0000 2.0000 "'a/ 1 07-25-90 

0.1100 0.0700 mJ/ 1 07-25-90 



PARAMETER 

C r l c i m  

M r g n e s  i m 

P o t r s s i m  

S o d i r n  

A l u u i r m  

A n t  iamy 

A r s e n i c  

B r r i m  

B e r y l  l im 

B o r o n  

C d n i m  

c e s i m  

C h r a n i  u 

C o b a l t  

CoCpar  

1 rpn 

L e d  

L i  th im 

H r n g r n e s e  

M e r c u r y  

n o l y M c n r m  

N i c k e l  

S e l m i u n  

S i l v e r  

S t r o n t i u n  

T h r l L i m  

T i  trnim 

V r ~ d i r n  

Z i n c  

CONTRACT LABORATmY ANALYSIS 

H-OZc, CULEBRA, RQlYO 2 

METALS ANALYSIS 

VALUE S 0 VALUE-OUP ACIOBLANK UATERBLANK UNITS 

680.0000 680 .OOOO W/ 1 

160.0000 160.0000 mO/ 1 

100.0000 100.0000 w/ 1 

2000.0000 2000.0000 mg/ 1 

2.0000 < 2.0000 < .2 < .2 w/ 1 

0.6000 < 0.6000 < .06 < .06 w/ 1 

0.0100 NA 0.0000 < .01 < -01 w/ l 
2.0000 < 2.0000 < .2 < .2 mg/ 1 

0.0500 < 0.0500 < .005 < -005 mg / l  

11 .oooo 11.0000 < .02 < .02 m0/ 

0.0500 < 0.0500<.005 s.005 m g / l  

0.2000 < 0.2000 < .2 < .2 m0/1 



PARAMETER 

pn 

S p e c i f i c  Conductance 

A l k a l i n i t y  (HC03) 

Bromide 

Ch lo r i de  

A l k a l i n i t y  (C03) 

Cyanide 

F l u o r i d e  

I o d i d e  

Y i t r r t e  

To ta l  Phenol ics  

Phosphorus 

-- 

DOG- 91-008 
CDYTRACT LABORATaY ANALYSIS 

H-03b3, CULEBRA, ROUtlO 5 

GENERAL CHEUISTRY 

V VALUE 5 D VALUE-DUP ACIDBLAWK WATERBLAWK UNITS DATE 

7.1600 7.1600 08-15-90 

66000.0000 66000.0000 rlchos/ur925C 08- 15-90 

49.0000 WA 0.0000 W /  1 08-15-90 

27.0000 27.0000 nu1 1 08-15-90 

27000.0000 27000.0000 W/ 1 08-15-90 

0.0000 WA 0.0000 W /  1 08-15-90 

< 0.0100 0.0000 mP/ 1 08-15-90 

1 .so00 0 .oooo mg/ 1 08-15-90 

< 2.0000 < 2.0000 mg/ 1 08-15-90 

< 0.0200 0.0000 mg/ 1 w-15-90 

< 0.0050 < 0.0100 W /  1 08-15-90 

< 0.0100 0.0000 mg/ 1 08-15-90 

Rcsiduc, F i l t e r a b l e  a 180 c 55000.0000 0.0000 

Residuc, N o n f i l t e r a b l e  a 105 c 100.0000 0.0000 

S i  1 i c a  4 .SO00 0.0000 

S u l f a t e  4700.0000 0.0000 

T o t a l  Organic Carbon < 1 . 0000 1.0000 

T o t a l  Organic Hal ides 0.1300 0.1400 



PARAMETER 

Calciun 

Mamtsiun 

Potassiun 

Sodim 

A l u n i n n  

Antimony 

Arsenic 

Bar i un 

Beryl 1 i u n  

Boron 

Cadniun 

Ces i M 

Chromium 

Cobalt 

C o w r  

I ron  

Lead 

L i t h iun  

Manganese 

Mercury 

M0lytXknun 

Nickel 

Sel tn iun 

S i  l ve r  

S t r m t i u n  

Tha l l iun  

T i  t an i rn  

Vanadium 

Zinc 

COWTRACT LABORATORY ANALYSIS 

H-03b3, CULEBRA, AWN0 5 

METALS ANALYSIS 

V VALUE S D VALUE-DUP ACIDBLANK UATERBLAIK UNITS 

1300.0000 1300 .OOOO Q/ 1 

700.0000 710.0000 Q/ 1 

450.0000 450.0000 Q/ 1 

16000.0000 16000.0000 mg/ 1 

< 2.0000 < 2.0000 w/ 

< 0.6000 < 0.6000 W/ 1 

< 0.1000 NA 0.0000 W/ 1 

< 2.0000 .a 2 .oooo mg/ 1 

< 0.0500 < 0.0500 m0/ 1 

22.0000 22.0000 mg/ 1 

< 0.0500 < 0.0500 mi 

< 0.2000 < 0.2000 mg/ 

0.1000 0.2000 w/ 
< 0.5000 < 0.5000 W/ 1 

< 0.2500 < 0.2500 mg/ 1 

< 1 .oooo < 1 .oooo mg/ 1 

< 0.5000 < 0.5000 mg/ 1 

0 .COO0 0. 4000 mg/ 1 

< 0.1500 < 0.1500 m0/ 1 

< 0.0002 < 0.0002 mg/ 1 

< 0.2000 .a 0.2000 mg/ 1 

< 0.4000 < 0 -4000 W/ 1 

< 0.5000 NA 0.0000 W/ 1 

< 0.1000 .a 0.1000 mg/ 1 

23 .OOOO 23.0000 mg/ 

10.0000 I 0.0000 mg/ 1 

< 0.1000 < 0.1000 mg/ 1 

< 0.5000 < 0.5000 mg/ 1 

< 0.2000 < 0.2000 mg/l 



PARAMETER 

pn 

Spec i f i c  Condwtance 

A l k a l i n i t y  (HCO3) 

Branide 

Chloride 

A l k a l i n i t y  (C03) 

Cyanide 

Fluor ide 

iodide 

N i t r a t e  

Tota l  Phenolics 

Phosphorw 

CONTRACT LABORATOLlY ANALYSIS 

H-OSbl, KAGENTA, RWYO. 5 

GENERAL CHENlSTRI 

V VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS DATE 

6.5000 6.5100 08 - 28- 90 
10300.0000 10310.0000 r)(hos/cnQ25C 08-28-90 

36.0000 0.0000 W l  1 08-28-90 

6.0000 6.0000 W/ l 08-28- 90 

3200.0000 3200.0000 W/ l 08-28-90 

0.0000 NA 0.0000 M i  l 08-28-90 

< 0.0100 0.0000 m9/ 1 08-28-90 

2.2000 0.0000 mg/ 1 08-28-90 

< 2.0000 < 2.0000 W /  1 08-28-90 

< 0.0200 < 0.0200 mO/l 08-28-90 

< 0.0050 0.0000 W /  L 06.28-90 

0.0300 0.0000 -1 1 08-28-90 

Resi&e, F i l t e r a b l e  3 180 c 9300.0000 0.0000 

R a i d ,  Non f i l te rab le  3 105 c 18.0000 0.0000 

S i l i c a  5 .SO00 0.0000 

Sul fa te  2100.0000 0.0000 

Total Organic Carbon < 1.0000 < 1 . 0000 
Total Organic Halides < 0.0500 < 0.0500 



PARAMETER 

Calciun 

Magnes i un 

Potassiun 

Sodiun 

Alrmirrm 

Antimony 

Arsenic 

Bariun 

Be ry l l i un  

Boron 

Cadniun 

Ces i un 

Chrmi  un 

Cobalt 

c-r 

t ron 

L e d  

L i t h i u n  

Manganese 

Mercury 

Molywenun 

Nickel 

Se lmiun 

Si l ve r  

Stront iun 

Tha l l iun  

T i  taniun 

Vamdiun 

Zinc 

CONTRACT LABORATaRY ANALYSIS 

H-03b1, MAGENTA, ROUND 5 

METALS ANALYSIS 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

1100.0000 1100.0000 mn/ L 

270.0000 270.0000 mg/ 1 

30.0000 30.0000 ma/ 1 

1C00.0000 1C00.0000 ml/ l 

0.3000 0.3000 Q/ 1 

0.1100 0.1000 mg/ 1 

0.0100 A 0.0000 mg/ 1 

0.2000 < 0.2000 ml/ l 

0.0050 < .  0.0050 ml/ 1 

3.3000 3.3000 W/ 1 

0.0170 < 0.0180 ml/ 1 

0.2000 < 0.2000 mg/ 1 

0.1200 0.1200 m/ 
0.0500 < 0.0500 mg/ 

0.0250 < 0.0250 np/ 1 

0.1000 < 0.1000 m/ 1 

0.1COO 0.1COO 

. I 11" " 
DAT 



PARACHTER V 

pn 
Speci f ic  Conductance 

A l k a l i n i t y  (HC03) 

CONTRACT LABaRAT4RY ANALYSIS 

H-Wb, CULEBRA, RQIY) 5 

GENERAL CHEMISTRY 

Branide 

Chloride 

A l k a l i n i t y  (c03) 

Cyanide < 

F luor ide 

Iodide < 

N i  t r a t e  < 

Total Phenolics < 

Phorphorua < 

R e s i b ,  F i l t e rab l e  7 180 c 

Rmib, Nonf i l te rab le  D 105 c 

S i l i c a  

Su l fa te  

Total Organic Carbon 

Total Organic Halides 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS DATE 

6.6800 6.7100 09-11-90 

21 900.0000 22000.0000 31hor/cn02SC 09- 11 -90 

54.0000 0.0000 m0/ 1 09-11-90 

14.0000 U.0000 W/ 1 09-11-90 

650.0000 580.0000 W /  1 09-11-90 

0.0000 MA 0.0000 m0/ 1 09-11-90 

0.0100 0.0000 mo/ 1 09-11-90 

2.1000 0.0000 W/ 1 09-11-90 

2.0000 < 2.0000 mo/ 1 09-11-90 

0.0200 < 0.0200 mO/ 1 09-11-90 

0.00S0 0.0000 mo/ 1 09-11-90 

0.0100 0.0000 mo/ 1 09-11-90 

21000.0000 0.0000 m i  1 09-11-90 

48.0000 0.0000 ~ 1 1  09-11-90 

5 -9000 0.0000 mO/ 1 09-11-90 

4800.0000 0.0000 m0/ 1 09-11-90 

5.0000 4.0000 W/ 1 09-1 1 -90 

0.0800 0.0600 me1 09-1 1-90 



PARAMETER 

Calciun 

Magnes i un 

Potassiun 

Sodium 

A l u n i n n  

Ant inuny 

Arsenic 

Bariun 

Beryl 1 im 

Boron 

C a i r n  

Ces i um 

Chromium 

Cobalt 

Copper 

1 ron 

L e d  

L i  th iun 

Manganese 

Mercury 

M0lybdenUn 

Nickel 

Seleniun 

S i lver  

Stront iun 

Tha l l iun  

T i t m i m  

Vanadium 

Zinc 

CONTRACT LABORATORY ANALYSIS 

H-04b, CULEBRA, RWNO 5 

METALS ANALYSIS 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

630.0000 640.0000 '"91 1 

390.0000 390.0000 W/ 1 

170.0000 170.0000 W/ 1 

6000.0000 6000.0000 W/ 1 

2.0000 < 2.0000 w/ 1 

0.6000 < 0.6000 w/ 1 

0.1000 NA 0.0000 w/ 1 

2.0000 < 2.0000 '"91 1 

0.0500 < 0.0500 w/ 1 

17.0000 17.0000 W/ 1 

0.0500 < 0.0500 w/ 1 

0.2000 < 0.2000 w/ 1 

0.2000 0.2000 mo/ 1 

0.5000 < 0.5000 W/ 1 

0.2500 < 0.2500 no/ 1 

1 .oooo < 1.0000 w/ 1 

0.5000 < 0.5000 m0/ 1 

0.3000 0.3000 m0/ 1 

0.1900 < 0.1900 w/ 1 

0.OOU < 0.0004 mg/ 1 

0.2000 < 0.2000 mg/ 1 

0.4000 < 0.4000 mg/ 1 

0.0500 NA 0.0000 W/ 1 

0.1000 < 0.1000 w/ 1 

13.0000 13.0000 W/ 

0.1000 NA 0.0000 W/ 

0.1000 < 0.1000 mg/ 

0.5000 < 0.5000 mg/ 1 

0.2000 < 0.2000 w/ 1 



PARAMETER V 

pn 
Specific Conductance 

Alkal ini t y  (HC03) 

Branids 

Chloride 

ALk8l i n i t y  (C03) 

Cyan i& < 

f l w r i d e  

Iodide < 

M i  t r a te  < 

Tot81 Phenol ics  

Phosphorus < 

Residue, F i l te rab le  a 180 c 

R e r i b ,  Nonfi l terable O 105 c 

Si 1 i ca  

Sulfate 

CONTRACT LABORATORY ANALYSIS 

H-&c, MAGENTA, RQlYD 5 

GENERAL CHEMISTRY 

VALUE S D VALUE-DUP ACIDBUNK UATERBLANK UNITS DATE 

7.4300 7.6300 10-2-90 

28800.0000 28800.0000 MhOs/cn025C 10-2-90 

62.0000 0.0000 rnP/ 1 10-2-90 

6.0000 6.0000 rnP/ 10-2-90 

9000.0000 8900.0000 rnP/ 1 10-2-90 

0.0000 MA 0.0000 W/ 1 10-2-90 

0.0100 NA 0.0000 rnO/ 1 10-2-90 

2.8000 0.0000 mi 1 10-2-90 

2.0000 < 2.0000 mp/ 1 10-2-90 

0.0200 < 0.0200 W/ 10-2-90 

0.0290 NA 0.0000 mi 1 10-2-90 

0.0100 NA 0.0000 W/ 10-2-90 

24600.0000 NA 0.0000 rnO/ 1 10-2-90 

59.0000 NA 0.0000 W/ 1 10-2-90 

C.7000 NA 0.0000 W/ 1 10-2-90 

7600.0000 NA 0.0000 m0/ 1 10-2-90 

Total Organic Carbon < 1 .OOOO < 1 .OOOO 

Total Organic Halides < 0.1000 < 0.0500 



PARAMETER 

CrLciun 

Mrgnes i un 

Potrssiun 

ALunirtun 

Antimony 

Arsenic 

Br r iun  

Be ry l l i un  

Boron 

Cadni un 

Cesiun 

Chrmiun 

Cobalt 

C-r 

I r on  

L cad 

L i t h i u n  

Manganese 

Mercury 

Molybdenun 

Nickel 

Se lmiun 

S i lver  

Stront iun 

That 1 i un  

Ti taniun 

V a d i u n  

Z i n c  

CONTRACT LABORATORY AYALYSIS 

H-we, MAGENTA, ROUND 5 

METALS ANALYSIS 

VALUE S D VALUE-DUP ACIDBLANK YATERBLANK UNITS 

630 .OOOO 630.0000 W/ L 

400 .OOOO 410.0000 W/ L 

70.0000 70.0000 mg/ L 

3600.0000 3600.0000 W/ 

2.0000 < 2.0000 mg/ 1 

0.6000 < 0.6000 mg/ L 

0.1000 NA 0.0000 mg/ L 

0.2000 < 0.2000 mg/ 

0.0500 < 0.0500 mg/ L 

12.0000 12.0000 mg/ 

0.0500 < 0.0500 mg/ 

0.1000 < 0.1000 mg/ 

0.1000 < 0.1000 mg/ 

0.5000 < 0.5000 mg/ 

0.2500 < 0.2500 mg/ L 

1 .oooo < 1.0000 mg/ 

0.5000 < 0.5000 mg/ l 

0.3900 0.3900 W/ l 

0.1500 < 0.1500 mg/ L 

0.0002 < 0.0002 mg/ L 

0.2000 < 0.2000 mg/ L 

0.4000 < 0.4000 mg/ 

0.0500 NA 0.0000 W/ L 

0.1000 < 0.1000 mg/ 1 

1 1.0000 11 .oooo mg/ 

0.1000 NA 0.0000 mg/ 1 

0.1000 < 0.1000 mg/ 1 

0.5000 < 0.5000 mg/ 1 

0.2000 < 0.2000 mg/ 



- ..--, - 
COWTRACT LAWTORY ANALYSIS 

GENERAL CHEUISTRY 

PARNET ER V VALUE 5 D VALUE-DUP ACIDBLANK YATERBLAYK UNITS DATE 

Pn 7.0600 7.0600 10-17-90 

Specif ic Conbctance 112000.0000 112000.0000 r)(hos/ur92SC 10-17-90 

A l k a l i n i t y  (HC03) 44 .OOOO 0.0000 mO/ 1 10-17-90 

B r m i  k 51.0000 NA 0.0000 mO/ 1 10-17-90 

Chloride 56000 .OOOO 56000.0000 mO/ I 10-17-90 

A l ka l i n i t y  (C03) 0.0000 MA 0.0000 mg/ 1 10-17-90 

Cyanide < 0.0100 0.0000 mO/ 1 10-17-90 

Fluoride 1.1000 0.0000 mg/ 1 10-17-90 

Iodide < 2.0000 < 2.0000 mg/ I 10-17-90 

W t t r a t e  < 0.0200 0.0000 mO/ I 10-17-90 

Total Phmal i cs  c 0.0050 0 .OOOO mg/ I 10-17-90 

Phosphorus < 0.0100 0 .OOOO mO/ 1 10-17-90 

R e s i b ,  F i l te rab le  3 180 c 113000.0000 0.0000 mg/ 1 10-17-90 

R e s i b ,  N a f i l t e r a b l e  O 105 c 640.0000 0.0000 mg/ 1 10-17-90 

s i l i c a  ~.1000 0.0000 mg/ 1 10-17-90 

Sulfate 7400.0000 0.0000 

Total Organic Carbon 3.0000 2.0000 

Total Organic Hal ides 0.0600 < 0.0500 



P A R M E T E R  

C a l c i u n  

M a g n e r i  un 

P o t a s r  iun 

S c d i u n  

A l u n i n w  

A n t  immy 

A r s e n i c  

B a r  i m 

B e r y l  1 irn 

B o r o n  

C h i m  

C e s  i un 

C h r m i m  

C o b m l t  

C b p p a r  

I ron 

L e d  

L i t h i u n  

M a n g a n e s e  

M e r c u r y  

M 0 l y b d c n r r n  

N i c k e l  

S e l c n i u n  

S i  l ver  

S t r o n t i u n  

T h a l l i u n  

T i  tmim 

V a ~ d i u n  

Z i n c  

CONTRACT LABORATORY A N A L Y S I S  

H-llb3, CULEBRA, RWWO 5 

METALS A N A L Y S I S  

1 1 

L - #  

V VALUE 5 D VALUE-DUP ACIDBLANK UATERBLANK U N I T S  OAT 

1500.0000 1500.0000 '"91 1 10-17 



CONTRACT UBQllATmY ANALYSIS 

H-07b1, CIJLEBRA, ROUY) 5 

GENERAL CHEMISTRY 

PARMTER V 

pn 

Specific Conktance 

A lka l i n i t y  (HC03) 

B r a n i k  < 

Chloride 

A lka l i n i t y  (C03) 

Cyanide < 

F l u o r i k  

ldik < 

Ni t ra te  

Total Phenolics < 

Phosphorus c 

Reside, F i l te rab le  3 180 c 

VALUE S D VALUE-OUP ACIDBLANK UATERBLAYK UNITS DATE 

7.1400 7.1200 11 -09-90 

3160.0000 3760.0000 *hos/nr9t5C 11 -09-90 

92.0000 NA 0.0000 W/ 1 11-09-90 

2.0000 < 2.0000 w/ 1 11 -09-90 

280 .OOOO 280.0000 mO/ 1 11-09-90 

0.0000 NA 0.0000 m0/ 1 11 -09-90 

0.0100 NA 0.0000 W/ 1 11 -09-90 

1.5000 NA 0.0000 W/ 1 11 -09-90 

2.0000 < 2.0000 w/ 1 11 -09-90 

0.9000 0.9000 W/ 1 11-09-90 

0.0050 NA 0.0000 W/ 1 11-09-90 

0.0100 NA 0.0000 W/ 1 11-09-90 

3500.0000 NA 0.0000 W/ 11 -09-90 

Reside, Nonfi l terable 3 105 c< 4.0000 NA 0.0000 

S i l i c a  23.0000 NA 0.0000 

Sulfate 21 00.0000 2100.0000 

Total Organic Carbon 8.0000 8.0000 

Total Organic Halides < 0.0500 0.0600 



PARAMETER 

Calc im 

Magnes i un 

Potassiun 

Sodiun 

Almirwm 

Antimony 

Arsenic 

B a r i m  

Beryl l iun 

Boron 

C a i r n  

c e s i m  

Chranim 

C o b l t  

copper 

I ron 

L cad 

L i th iun 

Manganese 

Mercury 

Mot ybdmun 

Nickel 

Selenim 

Si lver 

Strontiun 

Thal l iun 

T i  t a n i m  

VIM~~M 

Zinc 

CONTRACT LABORATORY ANALYSIS 

H-07b1, CULEBRA, ROUND 5 

METALS ANALYSIS 

VALUE S D VALUE-DUP ACIDBLANK UATERBLANK UNITS 

670.0000 660.0000 1 

1 10. 0000 110.0000 w/ 1 

50.0000 50.0000 w/ 1 

100.0000 100 .0000 m0/ 1 

2.0000 < 2.0000 < .2 < -2 W/ 1 

0.6000 < 0.6000<.06 e . 0 6  W/ 1 

0.0100 NA 0.0000 < .O1 < -01 Q/ 1 

2.0000 < 2.0000 < .2 < - 2  mg/ 1 

0.0500 < 0.0500 < -005 < .005 ~ / l  

0.9000 0.9000 0.04 0.03 -11 

0.0500 < 0.0500<.005 q.005 w/ l  

0.1000 < 0.1000 < .I < .I w/ 1 

0 .zoo0 0.2000 0.01 0.01 w/ 1 

0.5000 < 0.5000 < .05 < .05 W/ 1 

0.2500 < 0.2500<.025 <.025 mg/l 

1 .oooo 1.0000 < .I < .I mo/ 1 

0.5000 < 0 . 5 0 0 0 ~ . 0 5  e .05  mo/ 1 

0.1000 < 0.1000 < .O1 < -01 mo/ 1 

0.1500 < 0.1500 < .015 < .015 mg/l 

0.0020 < 0.0020 < .0002 < .0002 mg/l 

0.2000 < 0 . 2 0 0 0 ~ . 0 2  g .02  mg/ 1 

0.1000 < 0 . 1 0 0 0 ~ . 0 4  e . 0 1  mg/ 1 

0.0500 NA 0.0000 (: .005 < .005 -/l 

0.1000 < 0.1000 < .O1 < -01 mg/ 1 

8.5000 8.5000 < .O1 < -01 mgl 1 

0.1000 0.0000 < .O1 < -01 w/ 1 

0.1000 < 0.1000 < .O1 < -01 mg/ 1 

0.5000 < 0 . 5 0 0 0 ~ . 0 5  e.05 ml/ 1 

0.2000 < 0 .2000~ .02  e.02 mg/ 1 

OAT 

11-OG 

11-OG 

11 -OG 

11 -05 

11 -05 

11-05 

11 -05 

11 -OG 

11-05 

11-05 

11 -OF 

11 -05 

11-o< 

11-05 

05 
/ , 

ios 
L/ 

11-05 

11 -05 

11 -05 

11-0s 

11-05 

11 -0' 

11-05 

11-05 

11-0s 

11 -05 

11-or 

11-or 

11-O! 



APPENDIX VII 
TABULATED RESULTS 

OF 
SERIAL SAMPLING ANALYSIS 
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SERIAL W L E  f IElD MUISIS 
H-m, WLEsU 

RQlD L 

V VALE S D VALUE-DUP U l I T S  DATE FLW 

7.3100 NA 0.0000 S .U. 01-16-W 5 93 
7.3100 NA 0.0000 S.U. 01-11-90 1416 
7.3500 NA 0.0000 S .U. 0118-W 2234 
7.3600 NA 0.0000 S.U. 01 - 19- W 3058 

1 TEMPERATURE 

1 ALKALINITY 
2 ALKALINITY 
3 ALKALINITY 
4 ALKALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORfDE 
4 CHLORIDE 

1 DIVALENT CAtIWS 
2 #DIVALENT CATIONS 
3 DIVALENT CATIONS 
4 DIVALENT CATIWS 

1 TOTAL IRW 
2 TOTAL l R O Y  
3 TOTAL IRW 
4 TOTAL l R O W  

1 FERROUS IRW 
2 FERROUS IRW 
3 FERROUS IRW 
4 FERROUS IRW 



SERIAL SAWPLE FIELD ANALYSIS 
H-06b, W L E l U  

R a m  5 

VALUE S D VALUE-DW VWITS 

. - - - - - - . - . 
0.0000s.U.  . 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 

1 TEMPERATURE 
2 TELIPERAtLIRE icl(pirUiURE 

4 TEMPERANRE 
5 TEMPERATURE 
6 TEMPERATURE 
7 TEMPERATURE 

1 ALKALINITY 
2 ALKALINITY 
3 ALKALINITY 
4 ALKALINITY 
5 ALKAL IN ITY  
6 ALKALINITY 
7 ALKALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
4 CHLORIDE 
5 CHLORIDE 
6 CHLORIDE 
7 CHLORIDE 

1 DIVALENT CATIONS 
2 DIVALENT CATIONS 
3 DIVALENT CATIONS 
4 DIVALENT CATIONS 
5 DIVALENT CATIONS 
6 DIVALENT CATIONS 
7 DIVALENT CATIONS 

1 TOTAL IRON 
2 TOTAL IRON 
3 TOTAL IRON 
4 TOTAL IROY 
5 TOTAL IROY 
6 TOTAL IROY 
7 TOTAL IROY 

1 F E R R M  I R W  
2 FERROUS IRON 
3 F E R R M  I R W  
4 FERROUS I R W  
5 F E R R M  I R W  
6 FERROUS I R W  
7 FERROUS I R W  





SER I A1 

VALUE 5 D DATE 

0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 s .U. 
0.0040 S.U. 
0.0000 S.U. 

1 TEMPERATURE 
2 TEMPERATME 
3 TEWERATUILE 
4 TEWRATURE 
5 TEMPERATURE 
6 TEMPERATURE 
7 TEMPERATURE 
8 TEMPERATURE 

1 ALKALINITY 
2 ALKALINITY 
3 ALKALINITY 
4 ALKALINITY 
5 ALKALINITY 
6 ALKALINITY 
7 ALKALINITY 
8 ALKALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
4 CHLORIDE 
5 CHLORIDE 
6 CHLORIDE 
7 CHLORIDE 
8 CHLORIDE 

1 DIVALEYT 
2 DIVALENT 
3 DIVALENT 
4 DIVALENT 
5 DIVALEYT 
6 DIVALEYT 
7 D IVALENT 
8 OIVALENT 

CATIONS 
CATIONS 
CAT I ONS 
CATIONS 
CAtIONS 
CATIONS 
CATIONS 
CATIONS 

1 TOTAL I R W  
2 TOTAL I R W  
3 TOTAL IRON 
1 TOTAL IRON 
5 TOTAL IRON 
6 TOTAL IRON 
7 TOTAL IRON 
8 TOTAL IRON 

1 FERROUS IRON 
2 FERROUS IRON 
3 FERROUS IRON 
4 FERROUS IRON 
5 FERROUS IRON 
6 FERROUS IRON 
7 FERROUS IRON 
8 FERROUS IRON 



SERIAL SAWPLE FIELD ANALYSIS 
WIPP-19, W L E M A  

RQlWD 5 

VALUE S D VALUE-DW UNITS DATE 

7.4600 MA 0.0000 S.U. 
7.5600 NA 0.0000 S.U. 
7.5000 NA 0.0000 S.U. 
7.3800 MA 0.0000 S.U. 
7.4800 NA 0.0000 S.U. 
7.3100 NA 0.0000 S.U. 

1 sp.cOHWCrANCE 
6 Sp.COIYHICTANCE 

1 ALKALINITY 
2 ALKALlNITY 
3 ALKALINITY 
C ALKALINITY 
5 ALKALINITY 
6 ALKALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
C CHLORIDE 
5 CHLORIDE 
6 CHLORIDE 

1 DlVALENT CATIONS 
2 DlVALENT CATIONS 
3 DIVALENT CATIONS 
4 DIVALENT CATIONS 
5 DIVALENT CATIONS 
6 DIVALENT CATIONS 

1 TOTAL IRON 
2 TOTAL IRON 
3 TOTAL IRON 
4 TOTAL I R W  
5 TOTAL I R W  
6 TOTAL I R W  

1 FERROUS I R W  
2 FERROUS I R W  
3 FERROUS I R W  
C FERROUS I R W  
5 FERRWS I R W  
6 FERROUS I R W  



SERIAL SAWPLE FIELD AYILYSIS 
H-18, CULEBRA 

R G # 0  3 

NO PARAMETER V VALUE S D VALUE-DIP UNITS DATE F L W  1 t 

7.8300 NA 0.0000 S.U. 04 -02-90  1336  
7.8300 NA 0.0000 S.U. 04 -03-90  1987  
7.7900 NA 0.0000 S.U. 04-04-90 26a8  
7.7800 NA 0.0000 S.U. 04-05-90 3 4 0 8  
7.7200 NA 0.0000 S.U. 04 -06-90  4126  
?.ZOO NA 0.0000 S.U. 04-08-90 5609 
7.7000 NA 0.0000 S.U. 04 -09-90  6243 
7.7200 NA 0.0000 S.U. 04 -10-90  6933 

1 TEMPERATURE 
2 TEMPERATURE 
3 TEMPERATURE 
4 TEWERATURE 
5 TEMPERATURE 
6 TEMPERATURE 
7 TEMPERATURE 
8 TEMPERATURE 

1 Sp.GRAVITY 
6 Sp.GRAVITY 
8 Sp.GRAvITY 

1 Sp.WNDUCTANCE 
6 Sp.CONDUCTANCE 
8 Sp.CQ1DUCTANCE 

1 ALKALINITY 
2 ALKALINITY 
3 ALKALINITY 
4 ALKALINITY 
5 ALKALINITY 
6 ALKALINITY 
7 ALKALINITY 
8 ALKALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
4 CHLORIDE 
5 CHLORIDE 
6 CHLORIDE 
7 CHLORIDE 
8 CHLORIDE 

1 DIVALENT CATIONS 
2 DIVALENT CATIONS 
3 DIVALENT CATIONS 
4 DIVALENT CATIONS 
5 DIVALENT CATIQIS 
6 DIVALENT CATIQlS 
7 DIVALEYT CAT101S 
8 DIVALENT CAT1018 

1 TOTAL IRQl 
2 TOTAL l R 0 1  
3 TOTAL IRON 
4 TOTAL IROW 
5 TOTAL IRON 
6 TOTAL IROW 
7 TOTAL IRON 
8 TOTAL IRON 

1 FERROUS IRON 
2 FERROUS IRON 
3 FERROUS IRON 
4 FERROUS IRON 
5 FERROUS IRON 
6 FERROUS I R Q l  
7 FERROUS IRON 
8 FERROUS IRON 



SERIAL SAWPLING FIELD ANMYSIS 
M-05b, QlLEMA 

RQYD 5 

V VALUE S D  VALUE-DUP W I T S  DATE F L W  

0.0000 S.U. 04-24- 90 278 
0.0000 S.U. 04-30-90 1753 
0.0000 S.U. 05-01-90 2010 
0.0000 S.U. 05-02-90 U53 

1 ALKALINITY 
2 ALKALINITY 
3 ALKALINITY 
4 ALKALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHL-IDE 
4 CHLORIDE 

1 DIVALENT CATIONS 265.8000 263.0000 Ilaq/l 04-24-90 278 
2 DIVALENT CATIONS 263.4000 261.4000 ml 04-30-90 1753 
3 DIVALENT CATIONS 261 .a000 260.6000 mcq/L 05-01-90 2010 
4 DIVALENT CATIONS 263.4000 262.2000 mq/L 05-02-90 2253 

1 TOTAL IRON 
2 TOTAL IROll 
3 TOTAL IRON 
4 TOTAL IRON 

4.3900 
2.7600 
2.3200 
2. noo 

1 FERRWS IRON 
2 FERRWS IRON 
3 FERRWS I R W  
4 FERRWS IRON 



SERIAL W L E  FIELD ANALYSIS 
H-OSC, WACXYTA 

R a J m  5 

VALUE S D VALUE-DUP UNITS DATE 

7 .9100  MA 0.0000 S.U. 
7 . 9 2 0 0  NA 0.0000 S.U. 
7 .9500 NA 0.0000 S.U. 

1 TEMPERATURE 
2 TEMPERATURE 
3 TEMPERATURE 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 

1 DIVALENT CATIOIIS 
2 DIVALENT CATIOIIS 
3 DIVALENT CATIOWS 

1 TOTAL IROll 
2 TOTAL IROll 
3 TOTAL IROY 

1 FERROUS IROW 
2 FERRQIS IROW 
3 FERROUS IROW 



- -~ 
SERIAL W L E  FIELD ANALYSIS 

H--1, MACENTA 
R a J m  5 

V VALUE 5 D VALUE-DLR W I T S  DATE F L W  

1 E h  
2 Eh' 
3 Eh 

7.8600 NA 0.0000 S.U. 
7.7800 NA 0.0000 S.U. 
7.7600 NA 0.0000 S.U. 
7.8l00 NA 0.0000 S.U. 
7.7500 NA 0.0000 S.U. 

1 ALKALINITY * 
3 AL IAL IN ITY 
4 AL IAL IN ITY 
5 ALIALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
4 CHLORIDE 
5 CHLORIDE 

1 DIVALENT CATIOYS 
2 DIVALENT CATIONS 
3 DIVALENT CATIONS 
4 DIVALENT CATIONS 
5 DIVALENT CATlONS 

1 TOTAL IRON 
2 TOTAL IRON 
3 TOTAL IRON 
4 TOTAL IRON 
5 TOTAL IRON 

1 FERRWS IRON 
2 FERRWS IRON 
3 FERRWS IRON 
4 FERRWS IRON 
5 FERRWS IRON 



SERIAL SAMPLE FIELD AYALYSlS 
H-02c. WLEBRII 

RQIY) 2 

VALUE S D VALUE-DUP U Y I  TS DATE 

7.7100 MA 0.0000 S.U. 07-19-90 
7 . m  NA 0.0000 S.U. 07-20-90 
7.7800 NA 0.0000 S.U. 07-22-90 
7.8800 MA 0.0000 S.U. 07-23-90 
7.7200 NA 0.0000 S.U. 07-24-90 

1 TEMPERATME 
2 TEMPERATURE 
3 TEMP€RATURE 
4 TEWPERATURE 
5 TEWPERATURE 

1 ALKALIYITY 
2 ALKALIYITY 
3 ALKALINITY 
4 A L I A L I Y I T Y  
5 ALKALIYITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
4 CHLORIDE 
5 CHLORIDE 

1 DIVALENT CATIOWS 
2 DIVALENT CATIONS 
3 DIVALENT CATIONS 
4 DIVALENT CATIONS 
5 DIVALENT CATIONS 

1 TOTAL IRON 
2 TOTAL IRON 
3 TOTAL IRON 
4 TOTAL IRON 
5 TOTAL IRON 

1 FERRWS IROW 
2 FERRGlS IRON 
3 FERRWS IRON 
4 FERROUS IRON 
5 FERRGlS IRON 



SERIAL SLJOLE FIELO A N M I S I S  
H-Olb, W L E W  

R Q l l O  5 

WO P-TB V VALUE S D VALUE-DUP W I T S  DATE F L W  

7.8100 MA 0.0000 S.U. 09-09-90 522 
7.7400 NA 0.0000 S.U. 09 -10 -90  764  
7.7700 NA 0.0000 S.U. 09-11-90 1018  
7.7600 NA 0.0000 S.U. 09 -12 -90  1286 

1 TEWEMTURE 
2 TEMPERATURE 
3 TEMP€MTURE 
4 TEMPERATURE 

1 ALKALINITY 
2 ALKALINITY 
3 ALKALINlTY 
4 ALKALINITY 

7683.0000 
7541. WOO 
7 5 4 1  .OOOO 
7577.0000 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORlDE 
4 CHLORIDE 

1 DIVALENT CATIONS 
2 DIVALENT CATlONS 
3 DIVALENT CATIONS 
4 DIVALENT CATIONS 

1 TOTAL IRON 
2 TOTAL IRON 
3 TOTAL IRON 
4 TOTAL IRON 

1 FERROUS IROW 
2 FERROUS IRON 
3 FERROUS IRON 
4 FERROUS IRON 



SERIAL SAMPLING FIELO ANALYSIS 
H - 0 3 ~ 3 ,  Q~LEBM 

RWYO 5 

F L W  V VALUE S D VALUE-DUP W I T S  DATE 

1 Eh 
2 Eh 
3 E h '  
4 Eh 

7.5100 MA 0.0000 S.U. 08-12-90 
7.4100 MA 0.0000 S.U. 08-13-90 
7.6400 MA 0.0000 S.U. 08-14-90 
7.4500 MA 0.0000 S.U. 08-15-90 

4 TEMPERATURE 

1 ALKALINITY iiLiiwirr 
3 ALKALIWITY 
4 ALKALIWITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
4 CHLORIDE 

1. DIVALEWT CATIONS 
2 DIVALEWT CATIONS 
3 DIVALEWT CATIONS 
4 DIVALENT CATIONS 

1 TOTAL IRON 
2 TOTAL IRON 
3 TOTAL IRON 
4 TOTAL IRON 



SERIAL UWPLE FIELD ANALYSIS 
n-iib3, CIJLEBRA 

R a w  5 

VALUE-DUP UNITS DATE 

0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 

1 ALKALIHITY 
2 ALKALlHITY 
3 ALKALI l ITY 
4 ALKALINITY 

CnioRiPr 
3 CHLORIDE 
4 CHLORIDE 

- - - - - - - - - - 
65451.0000 
65806. WOO 
65451 .OOOO 

1 OIVALEHT CATIWS 
2 OIVALEHT CATIWS 
3 OIVALEHT CATIONS 
4 OIVALEHT CATIONS 

1 TOTAL I R W  
2 TOTAL lROY 
3 TOTAL I R W  
4 TOTAL IROY 

1 FERROUS lROY 
2 FERROUS IROY 
3 FERROUS lROY 
4 FERRaJS IROY 



585 
ZOS 
227 
972 
191 

0060' 0 
0060 ' 0 
00S0'0 
0060'0 
0021'0 

0081'0 
0091'0 
0061'0 
0091'0 
0071'0 

000L'OL 
0008' 69 
000s 'OL 
0005'69 
0009'0L 

0000'6LS8 
0000' 1058 
0000 ' 6 1 SQ 
0000 ' 1058 
0000' S6f8 

0002' 19 
OOOL'O9 
0002'29 
OOOS'6L 
OOOL'6L 

S8S 
ZOS 
227 
872 
L9 L 

I /& OOSL'O 
I /& OOLL'O 
I /& OWL'O 

OOLL-0 
I/& 00S1'0 

06-20-OL 
06- LO-OL 
06-0s-60 
06-92-60 
06-L2-60 



110 PARAWTER 

1 P,.,lTY 
1 Sp.COYHICTANCE 
1 ALKALINITY 
1 CHLOIIDE 
1 DIVALENT C A T I a S  

FIELD ANALYSIS 
F O I  

PRIVATE W!LLS-UWPLU) I N  1990 

FIELD ANALYSIS 
ENCLE WELL, CULEBRA 

R W W  5 

V VALUE S D  V A L U E W P  W I T S  DATE 
7.4600 NA 0~0000 S.U. 01-51-90 
1.0033 MA 0.0000 O 20.2 c 01 -31 -90 

FIELD ANALYSIS 
BARN YELL, DEUEY LAKE 

R W W  4 

v VALUE 5 D VALUE DUP UN ITS DATE 
7.5800 NA 0 ~ 0 ' 0 0 ~  S.U. 06-21-90 
1.0008 NA 0.0000 25.2 C 06-21-90 

10f0.0000 HA 0.0000 r a h o a / a m 2 5 C  06-21-90 
282.6000 285 -5000 mg/L 06-21-90 
55.0000 57.0000 mo/L 06-21-90 
5.0000 5.0000 s * q / L  06-21-90 

FIELD ANALYSIS 
RANCH YELL, OEYEYLAKE 

ROUND 5 

NO PARAHETER V VALUE 5 D VALUE DUP UNITS DATE 
7.2400 NA 0~0000 S.U. 06-20-90 1 $.GRAVITY 1.0014 NA 0.0000 Q 23.7 C 06-20-90 

1 S p.CaDUCTANCE 3020.0000 NA 0.0000 urhos/cnQ25C 06-20-90 
1 ALKALINITY 246.8000 248.5000 mg/ l  06-20-90 
1 CHLORIDE 354.0000 361.0000 mg/l 06-20-90 
1 DIVALENT CATIONS 38.5000 38.5000 -1 06-20-90 

NO PARAMETER 

1 C . c u v r T y  
1 S .CaDUCTANCE 
1 APULINITY 
1 CHLORIDE 
1 DIVALENT C A T I a S  

FIELD ANALYSIS 
TUIN YELL, DEYEY LAKE 

RWND 4 

V VALUE 5 0 VALUE DUP UNITS DATE 
7.7000 NA OTOOOO S .U. 06-01 -90 
1.0028 NA 0,0000 0 23.2 C 06-01-90 

614.0000 NA 0.0000 urhor/caQ25C 06-01 -90 
220.0000 217.8000 ~ / 1  06-01 -90 

57.0000 55.0000 mg/L 06-01 -90 
5.4000 5.5000 -1 06-01 -90 

F L W  
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 

F L W  
N/A 

- N/A 
N/A 
N/A 
N/A 
N/A 

F L W  
N /A 
N /A 
N/A 
N /A 
N/A 
N /A 



SERIAL SAWLE FIELD ANALYSIS 
H-07b1, CULEBRA 

ROUND 5 

V VALUE S 0 VALUE-OW UNITS DATE FLW 

0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 
0.0000 S.U. 

1 TEIIPERATURE 
2 TEWPERATURE 
3 TEMPERATURE 
4 TEMPERATURE 
5 TEMPERATURE 
6 TEMPERATURE 

1 ALKALINITY 
2 ALKALINITY 
3 ALKALINITY 
4 ALKALINITY 
5 ALKALINITY 
6 ALKALINITY 

1 CHLORIDE 
2 CHLORIDE 
3 CHLORIDE 
4 CHLORIDE 
5 CHLORIDE 
6 CHLORIDE 

1 OIVALENT CATIONS 
2 DIVALENT CATIONS 
3 DIVALENT CATIONS 
4 OIVALENT CATIONS 
5 DIVALENT CATIONS 
6 DIVALENT CATINS 

47, WOO 47.3000 d l  11-06-90 6619 
47.8000 47.9000 mq/ 1 11-07-90 7750 
47.8000 47.4000 mq/L 11-08-90 8878 

1 TOTAL IRW 
2 TOTAL lRW 
3 TOTAL IRW 
4 TOTAL IRW 
5 TOTAL IRW 
6 TOTAL IRW 

1 FERROUS IROY 
2 FERRM IROY 
3 FERRM IRON 
4 FERRM IROY 
5 FERROUS IRON 
6 FERROUS IRQl 



APPENDIX Vlll 
LAST DAY SERIAL SAMPLING GRAPHS 

FOR 
PREVIOUS SAMPLING ROUNDS 
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BARN WELL, DEWEY LAKE 
AU(KP(TTY 

$00 

BARN WELL, DEWEY LAKE 
~ M D E S  

200 
190- 
1w- 
170 - 
160 - 
150 - 
140 - 
150 - 
120 - 
I10 - 
100 - 
w -  
80- 
70- 



0 I 

RNDI 

Dow 

BARN WELL, DEWEY LAKE 
D N m  m O N S  

I 

RNDS 

BARN WELL, DEWEY LAKE 
pH 

RNDI RNDS 



BARN WELL, DEWEY LAKE 
~ ~ C T M T Y  

RNDS 

RNOl RN02 RN05 RNM 

BARN WELL, DEWN LAKE 
SPECmC ORAm 

2 
1.9 - 
1.8 - 
1.7 - 
1.6 - 
1.8 - 
1.4 - 
1.3 - 
1 3  - 

2 1.1 - 

, 



ENGLE WELL, CULEBRA 
m N m  

400 

550 - 

RND1 RNDP RNOS 

ENGLE WELL, CULEBRA \kJ 

200 

1 0 0  

0 
RND1 RNDP 



IH)E/WIPP 91408 
ENGLE WELL, CULEBRA 

MVALPCT anom 

RNDI RND2 

ENGLE WELL, CULEaRA 

RNDl RND2 



ENGLE WELL, CULEBRA 

ENGLE WELL, CULEBRA 



H-11 b3,  CULEBRA 



H-1 I  b 3 ,  CULEBRA 
DIVALENT CATIONS 

280 "1 

RNDl RND2 RNDS RND4 RNDS 

H - 1 1  b3,  CULEBRA 
'L-1' 

TOTAL IRON 
1 

RNDl RND2 RND3 RND4 RNDS 



H-11 b3, CULEBRA 

RNDI RND2 RND3 RND4 RNDS 

H-1 1 b3, CULEBRA 
SPEClFlC CONDUCTIWW 

150 

RNDl RND2 RND3 RND4 RNDS 



RNDl RND2 RNDS RND4 RNDS 

D O r n  
H- 1 1 b3, CULEBRA 

S P E C I ~ C  GRAVll'f 
2 

TEMPERATURE 
30 , 

1.9 - 
1.8 - 
1.7 - 
1.6 - 

RND 1 

/7 
\_,I 

lS5 1.4 1 
1.2 



H-18, CULEBRA 
ALKAUNIM 

200 , P 

H- 18, CULEBRA 
CHLORIDES 

50 

40 - 

30 - 

20 - 

10 

0 

RND 1 RND2 RND3 



DonmT 
H-18, CULEBRA 

DIVALENT CATIONS 

I 
I 

130 L- 1 

RNDl RND2 

H-18, CULEBRA 
TOTAL IRON 

RNDS 

RND 1 RNDP RND3 



RND 1 RNDP RNDS 

H- 18, CULEBRA 
SPECIFIC CONDUCTIVITY 

50 

I 

RND1 RND2 RND3 



D O m I  
H-18, CULEBRA 

SPECIFIC GRAVlN -- 
,dqTl- p 

, < I  1 

1.5 ii! 1.4 1 
1.3 

1.2 
R 1.1 
E 1 s 0.9 

0.8 
0.7 

0.6 

0.5 
0.4 

0.3 

0.2 
0.1 

0 
RNDl RND2 RND3 



H - O ~ C ,  CULEBRA 

RND 1 RND 2 

H - O ~ C ,  CULEBRA 
CHLORIDES 

4 i 1 

RND 1 RND 2 



H - O ~ C ,  CULEBRA 

RND 1 RND 2 

H - O ~ C ,  CULEBRA 
TOTAL IRON 

2 ,  

RND 1 RND 2 



H - O ~ C ,  CULEBRA 
PH 

-1-- i 

RND 1 RND 2 

H-OZC, CULEBRA 
SPECIFIC CONDUCTNlPf 

15 

14 

RND 1 RND 2 

17 



DO 
H - O ~ C ,  CULEBRA 

SPECIFIC GRAVlM -- 
7 
' \  i 

\<* .Y' 

1.7 

1.6 F---- 
lS5 1.4 i 

*I 
E 
$ 

RN3 1 RND 2 

H - O ~ C ,  CULEBRA 
TEMPERATURE 

26 7 

RND 1 RND 2 



RND1 RND2 RND3 RND4 RND5 

H-O3b1, MAGENTA 
CHLORIDES 

1 I 

RNDl RND2 RND3 RND4 RND5 



H-03b1, MAGENTA 

RND1 RND2 RND5 R N M  RNDS 

, 

H-03b1, MAGENTA 1 ,// 

TOTAL IRON 
2 7  -- .- ------.- 

1.9 -/ 

::: 4 
;:: 
1.4 

1.3 4 
1.2 I 
1.1 4 

l , I , , , j  
I 

RND1 RND2 RNDS RND4 RND. ; 



H-03b1, MAGENTA 

RNDl RNDP RND3 RND4 RND5 

H-03b1, MAGENTA 
SPECIFIC CONDUCTMTY ----- ---- 

l 5  T- - 

RNDI RNDP RND3 RND4 RND5 



DO' 

H-03b1, MAGENTA 
SPECIFIC C R A W  

2 .- - - - . - -- .-- - - . - - - - - . . . -. - - - - . - - - - . - - - - . - - - . . - - - - - . . . - - -- -- . - . , , - 
1.9 4 
1.8 I 

I 
1.7 1 

::: 
1.4 

I 
1.3 1 
1.2 -1 

n 
E 

5 

RNDI RNDZ RND3 RND4 RNDS 

H-03b1, MAGENTA i 

TEMPERATURE 

l-------- 
-. ------------- - -. 

RNDI RND2 RNDS RND4 



H-03b3, CULEBRA 

RNDI RND2 RND3 R N M  RND5 

H-03b3, CULEBRA 
CHLORIDES 

I-- ----7 

RNDI . RND2 RND3 RND4 RNDS 

23 



DC 
H-03b3, CULEBRA 

DIVALENT CATIONS 
180 

170 

160 

150 

140 

130 

5 120 

E 110 
Z 100 

90 

80 
W 
0 70 z 
8 60 

50 

40 

30 

20 

10 

0 

RNDl RND2 RND3 RND4 RNC 

H-O3b3, CULEBRA 
TOTAL IRON 

1.7 
1.6 :"i 1 .S 

5 
E 

8 
1 

0.9 6 
u 0.8 
Z 

8 I 
0.4 

0.3 

RNDl RND2 RND3 



M)E/WIPP 914t 

H-03b3, CULEBRA 
pH 

RND 1 RNDP RNDS RND4 RNDS 

H-O3b3, CULEBRA 
SPECIFIC CONDUCTMTY - 

100 7 -. - 1 

RNDI RNDP RNDS RND4 RNDS 



DO- 

RNDS 

SPECIFIC GRAMPl 
2 ,  

RNDZ RNDS RND4 RNDS 



H-03b3, CULEBRA 
- TEMPERATURE 

7 1 

RNDI RND2 RNDS RND4 RND5 



DO: 
H-04b, CULEBRA 

ALKALINITY 

7- - -- -- 
I 

RNDI RNDZ RND3 RND4 RNDS 

H-04b, CULEBRA 
CHLORIDES 

' O  1 

RNDI RNDZ RND3 RND4 RNDE 



ti-04b, CULEBRA 
DNALENT CATIONS 

i 
- - --- ----- 

- 1  

1 ! 4 

RND 1 RND2 RNDS RND4 RNDS 

RND 1 RND2 RNDS RND4 RND5 

H-04b, CULEBRA 
TQTAL IRON 

2 
1.9 - 
1.8 - 
1.7 - 
1.6 - 
1.5 - 
1.4 - ' P 1.3- 

- 



DO 
H-04b, CULEBRA 

PH 
-------.- 

RND 1 RNDP RND3 RND4 RND: 

/ 

H-04b, CULEBRA 
k,  

SPECIFIC CONDUCTMTY 

RNDl RNDP RND3 RND4 RNC 



mE/WIPP 91-008 

H-04b, CULEBRA 
SPECIFIC C R A W  
_ _ _ _ . - . - - - - - -  ---. ----. 

1.: j-- 
1 . 8  

::: j 1 i 
I 

1.5 , I 
I 

1.4 -' 
1 i 

1 . 3  i 
I 

1.2 1 I 

RNDl RND2 RND5 R N M  RNDS 

H-04b, CULEBRA 
TEMPERATURE 

28 

RND1 RND2 RNDS RND4 RND5 

31 



DOE 
H - O ~ C ,  MAGENTA 

AU(AUNITY 

loo "-- 
----.--- -- 

RNDI RND2 RNDS RNDS RNDS 

".- 

H - O ~ C ,  MAGENTA 
CHLORIDES 

I- - - 

RNDI RND2 RNDS RND4 RNDS 



DO- 91-M 

H - O ~ C ,  MAGENTA 
D N W  CATlONS 

RNDI RNDP RNDS R N M  RND5 

H - O ~ C ,  MAGENTA 
TOTAL IRON 

2 ,  

RNDI RNDP RND3 R N M  RNDS 



DO1 
H - O ~ C ,  MAGENTA 

9 .-pH - 

RNDl RNDP RND3 R N M  RNOC 

H - O ~ C ,  MAGENTA 
SPECIFIC CONDUCWIW - 

60 

RNDI RND2 RN03 RND4 RNI: 



DORWIPF 91- 
H - Q ~ c ,  MAGENTA 

RNDl RND2 RND3 R N M  RNDS 

H - Q ~ c ,  MAGENTA 
TEMPERATURE 

30 

2 1  - 
26  - 
24 - 

RNDl RND2 RND3 RND4 RNDS 



H-05b, CULEBRA 
AU(MINrn 

100 1 

RNDI RND2 RND3 RNDS RND! 

H-05b, CULEBRA 
CHLORIDES 

roo , 

RNDI 
I 

RND2 RNDS RNDS RNL 



H-05b, CULEBRA 
DIVALENT CATIONS 

300 7----.-- - -- 1 

RNDI RND2 RNDS R N M  RNDS 

RNDI RND2 RND3 RND4 RNDS 



H-05b, CULEBRA 
PH 

9 7 -  

RNDl RND2 RNDS RND4 RNDS 



DOE/WllrP 914 
H-05b, CULEBRA 

SPECIFIC GRAVllY 

'7 1.9 
1.8 -j 
1.7 -.f 

I 
I I 

1.6 q 
1.5 i 

I 
I 

1.4 i I 

1.3 -! 
I 

I.z - i 

RND 1 RND2 RND3 RND4 RNDS 

H-05b, CULEBRA 

RNDI RND2 RNDS RND4 RNDS 



DOE 

H - O ~ C ,  MAGENTA 
AU<AL;INrn 

' O0 7 
--A - -  --_-. - - - .  - 

RNDl RND2 RND3 RND4 RNDS 

H - O ~ C ,  MAGENTA \i 

CHWRIDES 

' - K g  
0 

RND2 RND3 RNDI 



H - O ~ C ,  MAGENTA 
DNm CATIONS 

100 , . - - - - - - . -  - - -  1 

RNDl RND2 RNDS R N M  RNDS 

H - O ~ C ,  MAGENTA 
TOTAL IRON 

RND1 RNDZ RND3 RNDS RNDS 



DOE 
H - O ~ C ,  MAGENTA 

pH - ___. .  ----- ---- -------...-. _--__ _ --.- 

RNDl RND2 RND3 RND4 RNDS 

H-05c, MAGENTA \~- 4,' 



D0-p 91408 

H - O ~ C ,  MAGENTA 
sPEclnc G R A ~  

2~ 
___ --- - ---- -. - - - - - _ _  

1.9 7 1 
1.8 
1.7 - 
1.6 4 
1.5 4 

1.4 

1.3 + 
1.2 7 I 

n 1.1 i 
E I 

5 

I 1 

RNDl RND2 RNDS RND4 RNDS 

H-05c, MAGENTA 
TEMPERATURE 

50 7- - - . . - .. .- - -- . - -- - . .. .- - -- - -7 

RNDl RND2 RND3 RND4 RNDS 



DOE 
H-06b, CULEBRA 

RND 1 RN02  R N 0 3  R N M  RND: 

H-06b, CULEBRA L.~J 

CHLORIDES 
50 :-.-.-. --- - - .----- -- A. -- ---- -- -. - . . - - - - - 



D0-p 91- 
H-06b, CWLEBRA 

DIVALENT CATlONS 

=0° T-- 
- . - - -----.-------.. - - - - . - - - - - -  - -. . 

-- - ---1 

I RND1 RND2 RND3 R N M  RNDS 

H-06b, CWLESRA 
TOTK IRON 

r - - - . - - . . --- . - -- - . - - . . . . - - . . . - . - . . - . . - - . - . . . 

I I 

RND 1 RND2 RNDJ RND4 RNDS 

45 



M 
H-06b, CULEBRA 

pH -- ---.--- 

I 
l 

1 
I 

\ J' 

I 

RND 1 RND2 RNDS R N M  RNDE 

H-06b, CULEBRA \ /,,' 

SPECIFIC CONDUCTMTY 

I W 1  

RND 1 
k e  

RNDC 



D
E

C
R

E
E

S
 C

E
L

C
IU

S
 



DC 
H - O ~ C ,  MAGENTA 

AU<AUNrm 

loo 1-.-- - 
- -- 

RNDl RNDP RNDS R N M  RND 

H - O ~ C ,  MAGENTA '-. , 
CHLORIDES 

1 

I 

RNDl RNDP RND3 RND4 



H - O ~ C ,  MAGENTA 

RNDl RND2 RND3 RNDI RND5 

H - O ~ C ,  MAGENTA 
TOTAL IRON 

'1 
I I 

RNDt RNDZ RND3 RND4 RND5 



rx 
H-06c, MAGENTA 

PH g -- -- - - -  - 

I 

RND1 RND2 RNDS RNM RN 

r"U-\, 
' \  

H-06c, MAGEPdTA \. dx 

SPECIFIC C O N D U W  
--.- - - . . - -  - - - - . - -  ---- - _ - -  - --.---- 

I: [ 
1 

1 

RND1 RND2 RND3 RNM 



H - O ~ C ,  MAGENTA DOE/WIPP 914M 

R N D l  R N D 2  R N D 3  R N M  R N D 5  

H - O ~ C ,  MAGENTA 
TEMPERATURE 

30 - - - . .. - -. - .. . . - - - . . . . .. - - - . . . -. . - - . . - . . . . . - - . - 
! --- 1 

R N D l  R N D 2  R N D 3  R N D 4  RND5 



ALKALINITY 

::: - - 

180 
I 

170 7 
I 

160 

'3 
I 

150 - 
140 -; 

130- 

R N D l  RNDP R N D 3  R N D 4  R N D S  

i 

H-07b1, CULEBRA k--'J 

CHLORIDES 
1 



, oo , DIVALENT CATIONS 

RND1 RND2 RND3 RND4 RNDS 

H-07b1, CULEBRA 
TOTAL IRON 

RND 1 RND2 RND3 RND4 RND5 



H-07b1, CULEBRA 
pH 

RND 1 RND2 RNDS RND4 RNDS 

I 

H-07b1, CULEBRA L ~ k  1 

RND 1 RNDZ RNDS RND4 



DO-91- 
H-07b1, CULEBRA 

SPECIFIC GRAVlM 
2 ,  

RNDl RND2 RND3 RND4 RND5 

TEMPERATURE 

00 

RNDI RND2 RND3 RND4 RND5 



H-09b, CULEBRA 

RND 1 RNDS 

H-09b, CULEBRA 
I 

G -' 
CHLORIDES 

RNDl RND2 RNDS '.- ,A4 



H-09b, CULEBRA 

H-09b, CULEBRA 
TOTAL IRON 

1 

RNDl RND2 RND3 RND4 



DOE 
H-09b, CULEBRA 

9 
pH 

8 - 

RNDl RND2 RNDS RNDS 

H-09b, CULEBRA L~J 
SPECIFIC CONDUCTMTY 

10 

RNDl RND2 RND3 4 



H-09b, CULEBRA 
SPECIFIC GRAVllY 

RNDI RNDP RND3 RND4 

H-09b, CULEBRA 
TEMPERATURE 

30 



RANCH WELL, DEWEY LAKE 

RNDI RNDP RNDS RND4 RNDE 

RANCH WELL, DEWEY LAKE \. 1 

CHLORIDES 
500 

RND 1 RNDP RNDS RND4 



RANCH WELL, DEWEY LAKE 

0 I 1 

RND1 RND2 RNDS RND4 RNDS 

RANCH WELL, DEWEY LAKE 
pH 

RND1 RND2 RNDS RND4 RNDS 



DO: 
RANCH WELL,. DEWEY LAKE 

SPEClflC CONDUCTMTY 

RND1 RNDP RND3 R N M  RNDC 

RANCH WELL, DEWEY LAKE L- 

SPECIFIC GRAVllY 
2 

1.9 - 
1.8 - 
1.7 - 
1.6 - 
1.5 - 
1.4 - 
1.3 - 
1.2 - 

n 1.1 - 



RND 1 RND2 RNO3 RND4 

TWIN WELL (PASTURE), DEWEY LAKE 
CHLORIDES 

5 0 0  

0 I 

RNDl RNDS 



Dc 
TWIN WELL (PASTURE), DEWEY LAKE 

RNDI RND2 RNDS RND4 

RNDZ 



m-914@8 
TWIN WELL (PASTURE), DEWEY LAKE 

SPECIFIC CONDUCTMTY 
2 

1.9 
1.8 
1.7 

1.6 

1 .S 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

RNDl 

TWIN WELL (PASTURE), DEWEY LAKE 
SPECIFIC GRAVITY 

2 
1.9 
1.8 

1.7 

1.6 

1 .5 

1.4 
1.3 

1.2 
n 
E 

1.1 
1 

0.9 
0.8 

0.7 

0.6 
0.5 

0.4 

0.3 

0.2 

0.1 



.-- - --- - - - -- - ----- -A * 

Do: 
WIPP-19, CULEBRA 

AUCAUNiTY 
200 1 

RNDl RND2 RNDS RND4 RND! 

WIPP-19, CULEBRA u1 
CHLORIDES 

RNDI RND2 RNDS RND4 -RND. 



0 1 

RNDl 

- 9 l a  
WIPP-19, CULEBRA 

DNALPir CATIONS 

WIPP-19, CULEBRA 
TaTAl IRON 

R N M  RNDS 

RNDS RND4 RNDS 



DOI 
WIPP-19, CULEBRA 

pH 

RNDI RND2 RND3 RNM RND 

I 

WIPP- 19, CULEBRA u 
SPECIFIC CONDUCTMTY 

200 
190 
110 
170 
1 60 
150 
140 
130 

EC 
120 

u p  110 
100 :a 90 

56 80 

70 
60 
50 
40 
30 

20 
10 
0 

RNDl RND2 RND3 RND4 



WIPP-19, CULEBRA 
TEMPERATURE 

RNDI RND2 RNDS RND4 RNDS 

WIPP-19, CULEBRA 
SPECIFIC GRAVrrY 

2 
1.9 
1 .8 
1.7 
1.6 
1 .S 
1.4 
1.3 

1.2 
1.1 

1 
0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.5 

0.2 
0.1 

0 I i 

RNDI RND2 RNDS RND4 RNDS 
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APPENDIX IX 
MAJOR CATION AND ANION GRAPHS 
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BARN WELL, DEWEY LAKE 
A U ( A U m  

RNDl RNDP RND3 

ROUND NUMBER 

BARN WELL, DEWEY LAKE 
CALCIUM 

1 00 

R N M  

0 
RNDl RND2 RND3 

ROUND NUMBER 



DOE/ 
BARN WELL, DEWEY LAKE 

CHLORIDE 

RNDl RND2 RND3 RND4 

ROUND NUMBER 

J 

BARN WELL, DEWEY LAKE i // 

FLUORIDE 
10 

RNDl RND2 RND3 

ROUND NUMBER 



D O ~ P  91408 
BARN WELL, DEWEY LAKE 

MAQNESIUN 
100 

90 

80 

70 

5 
E 60 
Z 
0 

50 

a 0 
Z 

8 
30 

20 

10 

0 
RNDI RND2 RND3 RND4 

ROUND NUMBER 

BARN WELL, DEWEY IAKE 

RNDI RND2 RND3 RND4 

ROUND NUMBER 



. Do 
BARN WELL, DEWEY LAKE 

SODIUM 

RNDI RNDZ RND3 RND4 

ROUND NUMBER 

BARN WELL, DEWEY LAKE 'k 1' 

5 
3, z 

8 
200 0 z 

0 
0 

1 00 

0 
RNDl RND2 

ROUND NUMBER 



91- 
ENGLE WELL, CULEBRA 

RNDI RND2 

ROUND NUMBER 

ENGLE WELL, CULEBRA 
BROMIDE 

RND 1 RND2 

ROUND NUMBER 

RNDS 



ENGLE WELL, CULEBRA 
CALCIUM 

RND2 

ROUND NUMBER 

ENGLE WELL, C U L E S R A  \LJ 
CHLORIDE 

1 

RND 1 RND2 

ROUND NUMBER 



0 I 

RNDl 

DOE/WIPP 91-008 
ENGLE WELL, CULEBRA 

FLUORIDE 

I 

RNDZ 

ROUND NUMBER 

ENGLE WELL, CULEBRA 
MAGNESIUM 

0 
RNDl RND2 

ROUND NUMBER 



ENGLE WELL, CULEBRA 
PQTASSIUU 

20 
19 
18 
17 
16 
15 
14 

5 13 
E 12 
z 
0 11 

10 8 9 5 
0 8 z 
8 7 

6 
5 
4 
3 
2 
1 
0 

RNDl RNDZ RNDS 

ROUND NUMBER 

ENGLE WELL, CULEBRA 
SODIUM 

1 

RND 1 

ROUND NUMBER 



ENGLE WELL, CULEBRA 
SULFATE 

RNDI RNDZ 

ROUND NUMBER 

RNDS 



DOE 

RND I RND2 

ROUND NUMBER 

H-OZC, CULEBRA i/ 

BROMIDE 
20 , 

RNDI RNDP \-A' 

ROUND NUMBER 

10 



RNDl 

ROUND NUMBER 

H - O ~ C ,  CULEBRA 
CHLORIDE 

RNDl 

ROUND NUMBER 



H - O ~ C ,  CULEBRA 
FLUORIDE 

t 

RNDI 

ROUND NUMBER 

H - O ~ C ,  CULEBRA 
T 
LI 

MAGNESIUM 
200 
1 9 0  - 
1 8 0  - 
1 7 0  - 

RNDl R N D Z L ~ . ~  

ROUND NUMBER 

12 



H - O ~ C ,  CULEBRA 

RNDl 

ROUND NUMBER 

H - O ~ C ,  CULEBRA 
SODIUM 

3 

2.8 

RNDI 

ROUND NUMBER 



Dog/ 
H - O ~ C ,  CULEBRA 

SULFATE 
5 

RNDl 

ROUND NUMBER 



H-03b1, MAGENTA 
A W N I T Y  

RNDI RNDP RNDS R N M  RNDS 

ROUND NUMBER 

H-03b1, MAGENTA 
BROMIDE 

50 

I 

RNDI RNDP RNDS RND4 RNDS 

ROUND NUMBER 



H-03b1, MAGENTA DOW 

RNDI RNDP RNDJ R N M  RNDE 

ROUND NUMBER 

H-03b1, MAGENTA 
CHLORIDE 

5 1  

RNDI RND2 RNDJ RND4 

ROUND NUMBER 



~ E / W I P P 9 1 ~  

H-03b1, MAGENTA 
FLOURID€ 

0 I I 

RND1 RND2 RNDJ R N M  RNDS 

ROUND NUMBER 

H-03b1, MAGENTA 
MAGNESIUM 

5 0 0  

RNDI RND2 RNDS RND4 RNDS 

ROUND NUMBER 



DOm 
H-OSbl, MAGENTA 

P Q T ~ U  

RND 1 RND2 RND3 R N M  RND 

ROUND NUMeER 

1 

H-03b1, MAGENTA L ,/' 
SODIUM 

1s , 

RNDI RNDZ RNDS RND4 " a i d ~ ~ t  

ROUND NUMBER 



H-03b1, MAGENTA 
SULFATE 

5 

RND 1 RND2 RND3 RND4 RNDS 

ROUND NUMBER 



DOE 
H-03b3, CULEBRA 

AU(AUMTY 

0 I I I 

RND1 RND2 RND3 RND4 RNC 

ROUND NUMBER 

1 

H-03b3, CULEBRA 1) 
BROMIDE 

RNDI RND2 RND3 RND4 

ROUND NUMBER 



H-03b3, CULEBRA 

RNDI RND2 RNDS R N M  RND5 

ROUND NUMBER 

H-03b3, CULEBRA 
CHLORIDE 

50 

40 - 

RNDI RND2 RNDS RND4 RND5 

ROUND NUMBER 



H-03b3, CULEBRA 
DOE 

0 I 

RNDI RND2 RND3 RNDI RND 

ROUND NUMBER 

H-03b3, CULEBRA L -1' 

RNDl RND2 RND3 RND4 

ROUND NUMBER 



me/wIPP 91- 
H-03b3, CULEBRA 

POTASSIUM 

RND1 RND2 RND3 R N M  RND5 

ROUND NUMBER 

H-03b3, CULEBRA 
SODIUM 

RNDI RNDP RNDS RND4 RNDS 

ROUND NUMBER 



H-03b3, CULEBRA 
SULFATE 

RNDI RNDP RND5 RND4 RNDI 

ROUND NUMBER 



H-04b, CULEBRA 
AlJwNm' 

RND1 RNW RND3 RND4 RNDl 

ROUND NUMBER 

H-04b, CULEBRA 
BROMIDE 

100 1 

R N M  RNDS RND2 RND3 

ROUND NUMBER 



Doe 
H-04b, CULEBRA 

W R l U  

RNDl RND2 RNDS RND4 RND8 

'ROUND NUMBER 

9 
H-04b, CULEBRA . j  \.-. 

CHLORIDE 

RNDl RNDP RNDS 

ROUND NUMBER 



me/WIPP91- 
H-04b, CULEBRA 

R U o m  
10 

9 

8 

7 
5 
E 
Z 

6 

5 I 0 

Z 
8 

3 

2 

1 

0 
RND1 RND2 RND3 RND4 RNDS 

ROUND NUMBER 

H-04b, CULEBRA 
MAGNESIUM 

1 1 

RNDI RND2 RND3 R N M  RNDS 

ROUND NUMBER 



H-04b, CULEBRA 
m m u u  

1 1  

RND1 RND2 RND3 R N M  RNC 

ROUND NUMB= 

H-04b, CULEBRA ~ ~ ~ 4 '  

SODIUM 

r- - - 

RND 1 RND2 RND3 RND4 

ROUND NUMBER 



H-04b, CULEBRA 
SUYATE 

RND 1 RND2 RND3 RNM RNDS 

ROUND NUMBER 



RNDI RNDZ RNOJ RND4 RNDC 

ROUND NUMBER 

H-04c, MAGENTA 
BROMIDE 

7- 

RNDI RND2 RNDS RND4 D? 

ROUND NUMBER 



H - O ~ C ,  MAGENTA 
M U M  

RND 1 RND2 RND5 RNM RNDS 

ROUND NUMBER 

H - O ~ C ,  MAGENTA 
CHIBRIDE 

RNM RNDS RNDI RND2 RND3 

ROUND NUMB= 



H - O ~ C ,  MAGENTA 
A W N m  

500 1 

RNDI RND2 W D 5  R N M  RND! 

ROUND NUMBER 

H-05c, MAGENTA 17 L 
BROMIDE 

10 , 

5 
E 

I 0 

1 

1 

RND 1 RNDZ RND3 R N M  

ROUND NUMBER 



DO-91- 
H - O ~ C ,  MAGENTA 

W U Y  

0 1 I 

RNDI RND2 . RNDS RND4 RNDS 

ROUND NUMBDI 

H - O ~ C ,  MAGENTA 
CHLORIDE 

0- 
RNDl 

I 

RNDS 
1 

RNDS 

ROUNO NUMBER 



WD1 R N D l  RND3 RND4 RND! 

v H - 0 5 ~ .  MAGE'JTA 
NJoRloE 

10 

ROUND NUMBER 

9 - 
8 - 

J 

H-O~C,  MAGENTA i A' 

kUONESlUY 
So0 , 

I 

\ 2' 

7 -  I 1 I 

RND2 RNDS RND4 RNDl 
\ 

I 

ROUND NUMBER 



H - O ~ C ,  MAGENTA 
PQTASSlUM 

0 I 

RNDI 
I 

RNW 
1 

RNDS 

ROUND NUMBER 

I 

RNDS 

H - O ~ C ,  MAGENTA 
SODIUM 

5 

4 

2 
E A  3 9 1  
fa O 
z 
8 

1 

0 
RND 1 RND2 RNDS R N M  RNDS 

ROUND NUMBER 



H-O~C,  MAGENTA 
SULFATE 

RNDI RNDP RND3 RNM RNDI 

ROUND NUMBER 



H-06b, CULEBRA 
AUWm 

90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

RND1 RND2 RNDS 

ROUND NUUeER 

H-06b, CULEBRA 
BROMIDE 

R N M  

0 I 

RND 1 RND2 RNDS R N M  RNDS 

ROUND NUMBER 



DoEm 
H-06b, CULEBRA 

CKCfllM 
3 ,  

RND 1 RND2 RND3 RNDI RNDS 

ROUND NUMBER 

I 

H-06b, CULEBRA L- A) 

CHLORIDE 
5 0 ,  -- 

RND I RND2 RNDS RNM 

ROUND NUMBER 



H-06b, CULEBRA 
FUlOWM 

RNDI RND2 RND3 RND4 RNDI 

ROUND NUMBER 

H-06b, CULEBRA 
WNESIUY 

1 .5 

1.4 - 
.1.3 - 
1.2 - 
1.1 - 

RND 1 RND2 RND3 RND4 RND5 

ROUNO NUMBER 



RNDI RNDZ RND3 RND4 RND. 

ROUND NUUBER 

H-06b, CULEBRA 
-- SODIUM - 

24 

22 

RNDI RNDZ 

ROUND NUMBER 



Do-91- 
H-06b, CULEBRA 

SULFATE: 

RNDl RNDZ RNDS RNDI 

ROUND NUYBER 



DOE 

H-O~C,  MAGENTA 

RND1 RND2 RND3 RNM RNDS 

ROUND NUMBER 

H - O ~ C ,  MAGENTA 
BROMIDE 

ROUND NUMBER 

42 



DOB/WIlp 91- 
H - O ~ C ,  MAGENTA 

CKClUM 

RNDI RND2 RNDS RND4 RND6 

ROUND NUMBER 

H - O ~ C ,  MAGENTA 
CHLORIDE 

RNDI . RND2 RND3 R N M  RNDS 

ROUND NUMBD 



H - O ~ C ,  MAGENTA 
FUUWDE 

5 

4 

5 
E 3 
5 

B 2  t 
1 

0 
RNDl RNO2 RND3 RND4 RNC 

ROUND NUMBER 

\ 1' 
H - O ~ C ,  MAGENTA 

RND 1 RNO2 RND3 RND4 RNC 

ROUND NUMBER 



H - O ~ C ,  MAGENTA 

0 I 

RNOI 
I 

R N M  

ROUND NUMBDR 

H - O ~ C ,  MAGENTA 

RND 1 RND2 RND3 RND4 RNDS 

ROUND NUIJBm 



H - O ~ C ,  MAGENTA 
SULFATE 

RNDI RND2 RND5 R N M  RND 

ROUND NUMBER 



~ E / W I P P 9 1 ~  
H-07b1, CULEBRA 

AU<AUNm 

0 
RNDI RND2 RND3 RNDI  RNDS 

ROUND NUUEER 

RNDI RND2 RND3 R N M  RND5 

ROUND NUMBER 

H-07b1, CULEBRA 
BROMIDE 

10 

9 - 
8 - 
7 - 
6 - 
5 - 
4 - 
3 - 
2 - 
1 

I I 

I 
I 
I .  
i 
I 
I 
1 

I 

0 I I 1 I I 



H-07b1, CULEBRA 
CKCt UM 

RNDl RND2 RND3 RNM RNDb 

RWND NUMBER 

/7 
I 

\ /  

H-07b 1, CULEBRA 
CHLORIDE 

0.9 

ROUND NUMBER 



RND 1 RNDP RNDS R N M  RNDb 

ROUND NUUBR? 

0 I 

RNDl 

H-07b1, CULEBRA 
WNESIUU 

R N M  RNDS 

ROUND NUMB= 



$ 200 

1, z 
1 60 I 0 :, 

z 
0, loo 

80 

60 

40 

20 

0 
RNDI 

H-09b, CULEBRA 
AuwNm 

0 I 

RNDI 

ROUND NUMBER 

RNDS 

H-09b, CULEBRA 
BROMIDE 

I 

RNDS 

RNDS RNM 

ROUND NUMBER 



0 I 

RNDI 

me/wIPP 91- 
H-09b, CULEBRA 

ROUND NUMBER 

RNW 

H-09b, CULEBRA 
CHIBRIDE 

RNDI RND2 RNDS 

ROUND NUMBER 



H-09b; CULEBRA 
FLUWM 

RNDl RND2 RNDS 

ROUND NUNBER 

H-09b, CULEBRA 
YKINESIUY 

RND 1 RND2 RNDS 

ROUND NUMBER 



~ E / W I P P 9 1 ~  
ti-09b, CULEBRA 

PQTASSIUM 

I 

RNDI RNDS 

ROUND NUMBER 

H-09b, CULEBRA 
SODIUM 

i 

RNDI RNDP RNDS 

ROUND NUMBER 



H-09b, CULEBRA 
SWATE 

RND2 

ROUND NUMBER 

RNM 



DO-P 91408 

H-11 b3, CULEBRA 
A L K b N m  

RNDl RNDZ RND3 RHDI RNDb 

RWND NUMBER 

H-11 b3, CULEBRA 

RNDI RND2 RND3 R N M  RNDS 

ROUND NUUBER 



H-11 b3, CULEBRA 
CKClUY 

2 
1 .0 
1 .8 

RND1 RND2 RND3 RNDC 

ROUND NUMBER 

H-11 b3, CULEBRA 
CHLORIDE 

100 

RND 1 RND3 R N M  

ROUND NUYBW 



H- 1 1 b3,- CULEBRA 

RND 1 RND2 RNDS RNDS 

RWND NUMBER 

H-11 b3, CULEBRA 

RNDI RND2 RND3 R N M  RNDS 

ROUND NUMBER 



Do1 
H- 1 1 b3, CULEBRA 

PQTAssnlM 

RUDl RNDZ RND3 RND4 RND 

ROUND NUUBER 

H-11 b3, CULEBRA 
d 

RNDI RNDZ RND3 RND4 RNt 

ROUND NUUBER 



H-11 b3, CULEBRA 
SULFATE 

RNOl RND2 RNDS RND4 RNDl 

ROUND NUMBER 



H-18, CULEBRA 
u w ? a l Y  

RNDl RND2 

ROUND N m  

H- 18, CULEBRA 
BROMIDE 

RNDl RND2 

ROUND NUMBER 



H- 18, CULEBRA 
CK#UM 

2 
1.9 
1.8 
1.7 
1.6 
1 .5 
1.4 

5 1.3 
En 1.2 
a; 

1 
0.B 

0 0.8 
0.7 0 

0 
0.6 
0.6 
0.4 
0.3 
0.2 
0.1 

0 
RNDI RND2 

ROUND NUMBER 

H-18, CULEBRA 
--- CHWRIDE 

20 -I 
--- 

RNDI RND2 

ROUND NUMBER 



DO: 
H-11 b3, CULEBRA 

PQTASSfLlY 
2 

1.9 
1.8 
1.7 
1.6 
1.5 
1.4 

$ 1.3 
E f i  1.2 

6: 1.1 
1 

0.9 

o 0.8 
0.7 S 
0.6 
0.5 
0.4 
0.5 
0.2 
0.1 

0 I 1 I 1 

RNDl RND2 RND5 RND4 RNf 

ROUND NUMB= 

H-11 b3, CULEBRA \ /  L 

70 
5 

50 

z 
S 

30 

20 

10 

0 
RNDI RNDP RND5 RND4 RN 

ROUND NUMBER 



H-18, CULEBRA 
- PQUSSlUY 

1 

I 
I 

400 
i 
i 

RNDl RNDP RNDS 

ROUND NUMBER 

H-18, CULEBRA 
SODIUM 

lo 1 
----- -- --.---.-. 1 

RNDl RNDP 

ROUND NUMBER 

RNDJ 



DC 
H-18, CULEBRA 

AuwNnY 
100 

90 , 
L 2' 

RND1 RND2 

ROUND N m  

\J 
H- 18, CULEBRA 

BRWIDE 
2 6  

RNDI RND2 RNDl 1 
ROUND NUMBER I 



RANCH WELL, DEWEY LAKE 
W(AUMTY 

500 1 
I 

RNDl RNDZ RNDS RND4 RND6 

ROUND NUMBER 

RANCH WELL, D E W N  LAKE 
BROMIDE 

i 

1 1 

RNDP RNDS RNDl RND4 RNDS 

ROUND NUMBER 

67 



RND2 

ROUND NUMBER 

ti-18, CULEBRA 
FLUOMDE 

RNDS 

10 

9 - 
a - 
7 - 
6 7 

H-18, CULEBRA \ 1' 

i 

L-L Y 
I 



RANCH WELL, D E W N  LAKE 
FLuORlOE 

T 
_ _  _ _ _ _  - -- 7 

RND1 RND2 R N W  RNDI  R N D l  

ROUND NUMBER 

FIAI'JCH WELL, D E W M  LAKE 
HAGNESRlN 

-r _ ._ _ _ _ _  __ _ _. . .. . _ ._ -. - -. -- . . -- --.-. - 1 

i I 

-i I 
I 

i I 
i 
I 

' /  
. . ,- .' 

. . 
A 
, . . , 

,' . , . ;. A 
.. .- . . 7.; . , 

i / / ' .  '. . , 

i ;. ,: ' , 
,. ,, ' ; 2 ./ , -  ; : 7, . /. . ;.' 4 

t / -  1, 1 /./ 1 ,  . " .. 
I 

R N M  RNDS 

ROUND NUNBDZ 



RANCH WELL, DEWEY LAKE 
CKClULl 

RNDI RND2 RNDJ R N M  RNDS 

ROUND NUIIBBl 

RANCH WELL, DEW€/ LAKE \- ,>/I 

CHLORIDE 
1 - . -- .--.. 

RNDl RND2 RNDJ RNDS NDt  

ROUND NUMBER 



RANCH WELL, DEWEY LAKE 

RNDl RND2 RND3 R N M  RND8 

ROUND NUMBER 



RANCH WELL, DEWN LAKE 
DOER 

P Q T N I U M  
-- --- 

N- 1 

8 ' l i  1 

i I 

RND 1 RND2 RND3 R N M  RND6 

ROUND NUMBER 

FiANCH 'NELL, DEWEY 'AKE kX_d 

mo -- -. - . . - - - . -. - SODIUM 
. - -- . --- ..-----.- -..- - 

i 
5 
E 
Z 

I 
0 

y-r77:.7 
,A , F 

/ '  

0 /' ' , 4  k',,,' 4 i 
2 1 . 
0 V7-n / /  .. , 
0 t . .  . / /' 1.: " 

; 1 ( . ., ,' 

k' ,: r .. . '! v777-7-7 1. 
f /' r 

, 0 0 3  . . .* 
/? $' 

1 , . , 2 : , .I .' . 
/ /  ,' , " .  . , l .: 

{' 
/' v . , .  

. '  1 
, .I 

? ,.' , / , 
I I 0 

RNDI RND2 RNDS 

ROUND NUMBER 



TWIN WELL (PASTURE), DEWEY LAKE 
CALClUU -- 

-1 

I 
I 

I 

I 1 

RNDI RND2 RNDS 

ROUND NUMBER 

TWIN WELL (PASTURE), DEWEY LAKE 
CHLORIDE 
- .  . - . . . - -. . - 

180 

150 

5 130, 
120, z 

I 

8 70 4 
60 f 

- ,/-7 ,., . ,? -7, 

40 + .  , r ';r.-;r 7 . ;r-r? T y -  P - T  7 7 ;  , . J .  y ,  i /  ... . ,: ,: 3 0 4 .  : i . . , .b 7 . ,'',.,. -7,;3 
;' 

' . / .  / :' ,/ i.' , . ' ..' .* ' ; :' ,# 
, , :' .. I .' .- . ,I 

/ ; ,' 
0 -- I 

RNDI RND2 RND3 

ROUND NUMBER 

RNDS 



TWIN WELL (PASTURE), DEWEY LAKE 
FLUOMM 

'T- 
-. .-- --..--------. --.- 

1.9 

RND 1 RND2 RND3 

ROUND NUMBER 

/ 
i J 

Td!N WELL (PASTURE), 3E'NEY LAKE 
- .  

NPliNESlUM 
50 7- - - - - - - - - - - - - - - - - - -- . - 

i 
I 
I 

i 

f 30 ' I 
I 

I 

r7yT7- .--J y-. / -/;;/'7/7 . , . 7  7,;.'-;7;7-, 
,, . ' c/ , , ;,' ,'? i'. ., ,/'. 

0 " 0  4. , ' . , / / I' z . ,  . 

C ; .' / .! 2 ,P 
/' ., 

I.' : 8 (. , :  . .  , r / .  . i J ; ... . , 

b. ' h' , ,.,! 7 / 

103 ' . 

/ 1 
t ," > , ... 

., fl 

(' . , ' . ! 
, ,' : ' A 

/ ;" 
, , I .  

C I .  I ' , , ,  f . '  , 

, . 

. , .  , f' ,. ,.' f 
b .  / ;' .I 

0 k 1' 1 - . - -..- - Aid2 :. - +LdL ..-- 

RNDl RND2 RNDS R N M  

ROUND NUMBER 



TWIN WELL (PASTURE), DCNM LAKE 

RND 1 RND2 RNDS 

ROUND NUMBER 

TWIN W E L L  ( P A S T U R E ) ,  DE'NEY LAKE 

RND 1 RND2 . . RND3 

ROUND NUMBER 

R N M  



TWIN WELL (PASTURE), DEWEY LAKE 

RND 1 RND2 RNDS 

ROUND NUMBER 

R N M  



WIPP- 1 9,. CULEBRA 

1 70 

I 
i 

1 6 0  
1 50 
140 4 

2 1304 
! 

1 1 2 0 ;  
Z ! 

1 1 0  4, I ! 

i 

z i 
1 8 i I 

0 1 I 1 1 I 

RND1 RNDZ RND3 R N M  RNDS 

ROUND NUUBER 

WIPP- 19, CULEBRA 
BROMIDE 

2w 11 
-- - -. .-.----------- - - -- ---.. 7 

;: 4 
1 7 0  4 i 

i 
1 6 0  -;r 
I 5 0  j 
1 4 0  7 

i 
i 

RNDl RNDZ RNDS RND4 RNDS 

ROUND NUMBCR 



DOE 
W l f  f -1 9, CULEBRA 

- CKCIUU - - - - - - -  -- 

1 
i 

11 

RNDl RND2 RND3 RND4 RNDC 

ROUND NUMBER 

I 

WIPP- 19, CULEB3A \ J  

CHLORIDE 
100 -----.-.--------- - --.--- 

! 

RND 1 RND2 RND3 RND4 

ROUND NUMBER 



WIPP-19, CULEBRA 

RND 1 RND2 RNDS RND4 RNDS 

ROUND NUMBER 

WIPP- 19, CULEBRA 

RNDI RNDP RNDS RND4 RND5 

ROUND NUMBER 



DQM 
WIPP-19, CULEBRA 

RND 1 RND2 RNDS R N M  RNL 

ROUND NUMBER 

WIPP- 19, CULEBRA \ --L. J 

i so ' 
5 70 4 'LI 6 0 4  

5 g  1 
'=P s o i  

Bl o ! i 
z 401 

8 I 

30 v / ' ,.., 

/ / ,  . 

/ 

RNDl RNDZ RNDS RND4 

ROUND NUMBER 



WIPP-19, CULEBRA 
SULFATE 

'O T- 

RND1 RNW RNDS RND4 RNDb 

ROUND NUMBER 
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APPENDIX X 
GROUNDWATER LEVEL DATA FOR 1990 
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ZONE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01 -90 
02-90 
03-90 
01-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
1 1  -90 
12-90 

GRWYD UATER-LEVELS 
CALENDAR YEAR 1990 

AEC-07, CULEBRA 

AEC-07, CULEBRA 
1990 WATER LMLS AMSL 

Lo4 

3.039 - 
5038 - 

I! "- 
Z G  3.036 - 
A V  
Y) c 
3 g 3.035 - 
2 0  

B"::' 
3.032 - 
3.031 - 
3.03 

= =----- - = " 
- - 

I I I I I I I I I I 

01-90 02-90 03-90 04-90 05-90 06-90 07-90 08-90 09-90 10-90 11-90 12-90 

MTE 



GRWI;' 'TER-LEVELS 
CALEK- 7EAR 1990 
AEC-08, BELL CANYON 

ELL-UQ 
AEC-8 
AEC-8 
AEC-.8 
AEC-8 
AEC-8 
AEC-8 
AEC-8 
AEC-8 
AEC-8 
AEC-8 
AEC-8 
AEC - 8 

DATE 
01 -90 
02-90 
03-90 
06-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

AEC-08, BELL CANYON 
1990 WATER LNaS WSL 



E L L - N O  
CABIN BABY 
CABIN BABY 
CABIN BABY 
CABIN BABY 
CABIN BABY 
CABIN BABY 
CABIN BABY 
CABIN BABY 
CABIN BABY 
CABIN BABY 
CAB l N BABY 
CABIN BABY 

GROUND WATER-LEVELS 
CALENDAR YEAR 1990 
CABIN BABY, CULEBRA 

ZOWE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01-90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

CABIN BABY (CBl), CULEBRA 
1990 WATER LEVELS IUlSL 

2995 1 1 



ELL-NO 
DOE-1 
DOE-1 
DOE? 1 
DOE-1 
DOE-1 
DOE-1 
DOE-1 
DOE- 1 
DOE-1 
DOE-) 
DOE- 1 
DOE-1 

ZrnE 
CUL 
N L  
CUL 
CUL 
W L  
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01-90  
02-90  
03-90  
04-90  
05-90 
06-90  
07-90 
08-90 
09-90  
10-90 
11-90 
12-90 

GROUND WATER-LEVELS 
CALENDAR YEAR 1990 

DOE-01, NLEBRA 

DOE-01, CULEBRA 
7 
'-. / / 

1 OPO WATER LNaS WSL - 
298 



ELL-NO 
DOE-2 
DOE -2 
DOE-2 
DOE-2 
DOE-2 
DOE-2 
DOE-2 
DOE-2 
DOE-2 
DOE-2 
DOE-2 
DOE-2 

DATE 
01-90 
02-90 
03-90 
04-90 
05 - 90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

DOE-02, CULEBRA 

DOE-02, CULEBRA 
1990 WATER LNElS N S L  

MTE 



YELL-NO 
D-268 
D-268 
D-268 
D-268 
0-268 
D-268 
0-268 
0-268 
0-268 
D-268 
0-268 
0-268 

ZONE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01-90 
02-00 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

TIME 
09: 16 
09:41 
11:lO 
13:49 
10:50 
13:W 
07:40 
07:25 
13:50 
07:38 
12:35 
14:20 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

D-268, NLEBRA 

D-268, CULEBRA I", LJ 
1990 WATER LEYELS AUSL 

5.01 , 



GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

ERDA-09, NLEBRA 

WELL-NO 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 
ERDA-9 

ZWE 
CUL 
WL 
WL 
CUL 
WL 
CUL 
WL 
WL 
WL 
CUL 
WL 
N L  

DATE 
Dl -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

TIME 
13:51 
1138 
15:OO 
16:20 
14:35 
06:51 
07:U 
13:08 
13:34 
13:08 
10:41 
10:20 

ERDA-09, CULEBRA 
1990 WATER LEVELS WSL 



WLL-NO 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 
H-01 (ANNULUS) 

ZONE 
WAG 
WAG 
WAG 
M G  
WAG 
WAG 
WAG 
WAG 
M G  
CUG 
M G  
WAG 

DATE 
01-90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
06-90 
09-90 
10-90 
11-90 
12-90 

TIME 
14:lO 
12:oo 
14:45 
16:35 
14:46 
06:45 
07:40 
13: 18 
13:49 
13:24 
10:32 
10:32 

GRWND NATER-LEVELS 
CALENDAR YEAR 1990 

H-01, MGENTA 

I 

H-01, MAGENTA ~-1 '~  

1990 WATER LEJaS AMSL 
a125 I 

01-00 02-90 03-00 04-00 05-90 06-90 07-90 08-90 09-90 10-9 

DATE 



GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-01, NLEBRA 

ELL-NO 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 
H-01 (PIP) 

ZONE 
W L  
CUL 
CUL 
W L  
W L  
W L  
N L  
W L  
N L  
W L  
W L  
W L  

DATE 
01-90 
02-90 
03 - 90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

H-01, CULEBRA 
1990 WATER tEVaS AMSL 



GRWND UATER-LEVELS 
CALENDAR YEAR lWO 

H-OZa, CULEBRA 

Z W E  TOC-AHSL DATE T I  ME TP-FT-TOC AD J-FT 
N L  3378.09 03-90 1350 379.28 0.00 
N L  3378.09 06-90 12:36 376.38 0.00 
W L  3378.09 09-90 1553 378.02 0.00 
W L  3378.09 12-90 1255 375.59 0.00 

H-02a, CULEBRA 
1990 WATER LLVaS AMSL 

3.005 

DATE 



YELL-NO 
H-O2bl 
H-O2bl 
H-O2bl 
H-O2bl 
H-OZbl 
H-O2bl 
H-O2bl 
H-O2bl 
H-O2bl 
H-O2bl 
H-O2bl 
H-O2bl 

ZOllE 
MAG 
MAG 
MAG 
MAG 
MAG 
MAG 
MAG 
MAG 
MAG 
MAG 
MAG 
MAG 

DATE 
01-90 
02-90 
03-90 . 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

TIME 
14:38 
12:16 
14 : 00 
17:OO 
13:05 
12:23 
07:15 
13:48 
14:06 
15:09 
11 :40 
13:05 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-OZbl, MAGENTA 

DATE 



DOE 

YELL-NO 
H-OZbZ 
H - OZbZ 
H-O2bZ 
H-OZb2 
H-OZbZ 
H-OZbZ 
H - OZbZ 
H-02bZ 
H- Om 
H - 02bZ 
H - OZbZ 
H-OZbZ 

ZOWE 
N L  
N L  
N L  
N L  
N L  
CUL 
N L  
N L  
CUL 
N L  
N L  
CUL 

DATE 
01-90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

GROUND WATER-LEVELS 
CALENDAR YEAR 1990 

H-OZbZ, CULEBRA 

H-02b2, CULEBRA --- 
1 BOO WATER LEVaS AUSL 

5.01 

2.08 I I I 1 I 1 I I I 

01-90 02-90 03-00 04-90 05-90 06-90 07-90 08-90 09-90 10-80 

DATE 



GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-OZc, CULEBRA 

ELL-NO 
H - 02c 
H - 02c 
H-O2c 
H - O2c 

ZOWE TOC-AUSL DATE TIME TP-FT-TOC ADJ-FT UL-FT UL-METERS UL-USL-FT UL-USL-. 
CUL 3378.41 03-90 14:19 377.97 0.00 377.97 115.21 3000.44 914.53 
CUL 3378.41 06-90 12:16 376.58 0.00 376.58 114.78 3001.8 914.96 
CUL 3378.41 09-90. 16:14 376.14 0.00 376.14 114.65 3002.27 915.09 
CUL 3378.41 12-90 13:15 374.53 0.00 374.53 114.16 3003 -88 915.58 

H - O ~ C ,  CULEBRA 
1990 WATER LWEI5 AMSL 



GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-03b1, MAGENTA 

WELL-NO 
H-03bl 
H-03bl 
H-03bl 
H-03bl 
H-03bl 
H-03bl 
H-03bl 
H-03bl 

. H-03bl 
H-03bl 
H-03bl 
H-03bl 

ZONE 
WAG 
WAG 
WAG 
WAG 
WAG 
WAG 
WAG 
MAG 
WAG 
WAG 
WAG 
WAG 

DATE 
01-90 
02-00 
03-90 
06-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-00 

H-03b1, MAGENTA \ 
\ . .#I 



GRWND WATER-LEVELS 
CALENDAR YEAR 1990 

H-03bZ, CLJLEBRA 

ZONE 
CUL 
CUL 
CUL 
W L  
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

TOC-AMSL DATE 
3390.03 01 -90 
3390.03 02-90 
3390.03 03-90 . 
3390.03 04-90 
3390.03 05-90 
3390.03 06-90 
3390.03 07-90 
3390.03 08-90 
3390.03 09-90 
3390.03 10-90 
3390.03 11 -90 
3390.03 12-90 

TIME 
14:58 
1l:lO 
13:OO 
17:25 
15:25 
06:21 
14:25 
1430  
14:38 
14:12 
13:OO 
12:20 

ti-03b2, CULEBRA 
1990 WATER LNELS WSL - 

2.987 

2.986 - 
2.986 - 

1 
2.9M - 
2.983 - 

2.981 - 
2.98 - 

2.979 - 
2.978 - 
zon I I I I I I I I I I I 

01-90 02-90 03-30 04-90 05-90 06-90 07-90 08-90 09-90 10-90 11-80 12-90 

lUTE 



GRWND UATER-LEVELS 
CALENDAR YEAR 1990 
H-03d/49, FORTY-NINER 

WELL-NO 
H-03d/49 (PIP) 
H-03d/49 (PIP) 
H-OM/49 (PIP) 
H-03d/49 (PIP) 
H-03d/49 (PIP) 
H-03d/49 (PIP) 
H-03d/49 (PIP) 
H-03d/49 (PIP) 
H-03d/49 (PIP)  
H-03d/49 (PIP) 
H-03d/49 (PIP) 
H-03d/49 (PIP) 

DATE TIME 
01-90 15:09 
02-90 11:16 
03-90- 13:22 
04-90 17:14 
05-90 15:08 
06-90 06:02 
07-90 1435 
08-90 14:20 
09-90 14:lO 
10-90 13:58 
11-90 12:39 
12-90 12:oo 

H-03d/49, FORTY-NINER 
1990 WATER LnmS AUSL 



ZQE 
WL 
WL 
WL 
CUL 
CUL 
WL 
WL 
WL 
WL 
CUL 
CUL 
CUL 

DATE 
01 -90 
02-90 
03 - 90 
04-90 
05-90 
06 - 90 
07- 90 
08 - 90 
09-90 
10-90 
11-90 
12-90 

GRWND UATER-LEMLS 
CALENDAR YEAR 1990. 

H-04b. CULEBRA 

H-04b, CULEBRA 
1990 WATER LNPS AMSL 

3.003 

3.002 - 
3.001 - 

E 3 - 
zq 2.999 - 
d w  - 
"'5 

E- 

3 ; 2.998 
z 
"6 2.99, - 

2.996 - 
2.995 - 

2.994 - 
2.993 I I 1 I I I I I I I I 

09-90 02-90 03-90 04-90 05-90 06-90 07-90 06-90 09-90 10-90 11-90 12-90 

MlE 



GROUND WATER-LEVELS 
CALENDAR YEAR 1990 

H-05a, CULEBRA 

ZONE T-SL DATE TIME TP-FT-TOC ADJ-FT UL-FT UL-METERS UL-HSL-FT UL-HSL 
CUL 3506.24 03-90 09:30 481.41 0.00 481.41 146.73 3024.83 921 .F 
WL 3506.24 06-90 08:38 485.14 0.00 485.14 147.87 3021.10 920.8 
CUL 3506.24 09 -90 .  0 9 3 4  482.00 0.00 482.00 146.91 3024.24 921.7 
W L  3506.24 12-W 12:05 481.37 0.00 481.37 146.72 3024.87 921.9 

H-05a, CULEBRA 
1990 WATER LEMLS U S L  

LO3 

S.029 - 
LO28 - 

I! "02' - 
E r;. 5.026 - 
2 8 3.025 ? I 

0 

Pb 3.02, - 
3 3.023 - 

5.022 - 
3.021 - 
3.02 - I I 

0s-90 08-90 09-90 12-90 



WELL-NO 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 
H-05c 

ZONE 
M G  
M G  
M G  
M G  
M G  
M G  
M G  
M G  
M G  
M G  
M G  
M G  

DATE 
01-90 
02-90 
03-90 . 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

TIME 
10:21 
14:26 
09:55 
13:03 
l2:25 
08:53 
09:15 
15:04 
09:26 
09:31 
10:15 
12:20 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-05c, MAGENTA 

H-05C, MAGENTA 
1990 WATER LEVELS MlSL 

3.1 6 1 

DATE 



ZONE 
CUL 
CUL 
W L  
CUL' 
W L  
CUL 
W L  
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01 -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

TIME 
14:28 
12:05 
1254 
10:35 
10:57 
1O:ll 
13:30 
13:57 
12:58 
08: 26 
09:lO 
08:lO 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-06b. CULEBRA 

H-06b, CULEBRA 
1990 WATER LEVELS AUSL - 

3*05 1 



GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-07bl. NLEBRA 

ELL-NO 
H-07bl 
H-07bl 
H - 07bl 
H - 07bl 
H-om1 
H-07bl 
H-07bl 
H-07bl 
H-07bl 
H - 07bl 
H-07bl 
H-07bl 

ZOWE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01 -90 
02-90 
03-90 
04-90 
05 -90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

H-07b1, CULEBRA 
1 990 WATER LEVELS Ma. 
- - - - 



E L L - N O  
H - 08a 
H-080 
H-08a 
H - 08a 
H - 08a 
H-Ob 
H-08a 
H-08.9 
H-O8a 
H-08a 
H -08.9 
H-08s 

ZONE 
HAG 
HAG 
WAG 
WAG 
WAG 
WAG 
HAG 
HAG 
HAG 
WAG 
MAG 
HAG 

DATE 
01-90 
02-90 
03-90 . 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
1 1 -90 
12-90 

TIME 
09:15 
07:06 
17:18 
08:OO 
14:42 
10:46 
1 1 :35 
16:15 
10:20 
1256  
11:18 
15:22 

GROUND WATER-LEVELS 
CALENDAR YEAR 1990 

H-080, MAGENTA 

H - O ~ Q ,  MAGENTA 

I 1  

1 900 WATER LEms AMSL 

DATE 

s.03 

3.02s - 
3.028 - 

B "-I 
Zl;; 3.026 - 
Jz lis 3.m- 
1 0  gE. 3.024 - 
3 3.023 - 

3.022 - 
3.021 - 
3.02 

01-00 

- - 
CI - - - r I - .i - - - 

I I I I I I I I I I 

02-90 OS-00 04-90 05-90 06-90 07-00 08-90 09-90 10-90 11-90 12-80 



GROUND YATER-LEVELS 
CALENDAR YEAR 1990 

H-096, CULEBRA 

ELL-NO ZONE TDC-AMSL DATE TIME TP-FT-TOC ADJ-FT UL-FT YL-METERS UL-MSL-FT UL-MSL 
H-090 W L  3406.68 03-90 1630 417.72 0.00 417.72 127.32 2988.96 91 1 .O. 
H-091 W L  3406.68 06-90 13:02 417.89 0.00 .417.89 127.37 2988.79 910.9 
H-090 W L  3406.68 09-90. 08:40 416.82 0.00 416.82 127.05 2989.86 91 1.3 
H-090 W L  3406.68 12-90 14:50 416.18 0.00 416.18 126.85 2990.50 911.5 

H-09a, CULEBRA 
- 1990 WA'IER LEYaS AUSL 

2.993 

J W  ul c 

zo 

!- B "'" 
E.; 2.991 

3 1 2.99 - 
ed 2.989 ., 
f 2.988 - 

2.987 - I 
2.986 - 
2.985 

03-90 
I 

06-90 09-90 12-90 

MlE 



GRQlWO UATER-LEVELS 
CALENDAR YEAR 1990 

H-O9c, CULEBRA 

UELL-NO ZOWE TOC-AMSL DATE TIME TP-FT-TOC ADJ-FT UL-FT UL-METERS UL-MSL-FT UL-MSL 
H-09c W L  3407.30 03-90 16:45 418.11 0.00 418.11 127.44 2989.19 911 .' 
H-09~ W L  3407.30 06-90 12:55 417.92 0.00 417.92 127.38 2989.38 911.' 
H -09~  CUL 3407.30 09-90 08:56 417.24 0.00 417.24 127.17 2990.06 91 1 .: 
H-09c W L  3407.30 12-90 15:OO 416.60 0.00 416.60 126.98 2990.70 911.5 

H-09C, CULEBRA 
1990 WATER LNELS AWL 

Z995  

2 9 9 4  - 
2 9 9 3  - 
2 9 9 2  - 

l! 
zq 2991  - 
d l  
i i  239-  

ag 5 2 9 6 9  " 
3 w 2 9 8 8  - 

2 9 8 7  - 
2 9 8 6  - 
2 9 6 5  

1 

05-90 1 06-90 09-90 12-90 

DATE 



WELL-NO 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 
H-lob 

ZONE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
W L  

DATE 
01 -90 
02-90 
03-90. 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

T IME 
10:42 
14:24 
15:46 
09:14 
0 7 5 7  
1 3 5 7  
1034 
08:17 
0 7 5 9  
11:16 
09:M 
14:15 

GROUND WATER-LEVELS 
CALENDAR YEAR 1990 

H-lob, CULEBRA 

H-1 Ob, CULEBRA 
1990 WATER LEVaS AUSL 

2.995 1 . - I 



YELL-NO 
H - l l K  
H - l l b z  
H - l l K  
H-11K 
H-llbZ 
H - l l K  
H-llbZ 
H-llbZ 
H-llbZ 
H-llbZ 
H-llbZ 
H-llbZ 

DATE 
01 -90 
02-90 
03-90. 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

TIME 
13:ll 
08:42 
14:42 
11:w 
09: 15 
15:40 
0935 
11 :35 
1153 
07:45 
1658 
07:25 

GRWND UATER-LEVELS 
CALENDAR YEAR 1990 

H - l l K ,  N L E B R A  

H-11 b2, CULEBRA 
1990 WAfER EVES AMSL 

2.98 

2.979 - 
2.978 - 

B ""'- 
I 

" " - - 

2 0  

"6 ,- 
i 2.973 - 

I 

"::I , , , , , , , 1 
2.97 I 

01-90 02-90 03-00 04-00 0s-90 06-00 07-90 08-90 09-90 10-90 11-90 12-90 

ME 



ZONE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01-90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

TIME 
11:44 
08:13 
15:20 
09:45 
08:35 
14:45 
09:50 
09: 25 
07:05 
10:lO 
15:20 
13:25 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H-12, CULEBRA 

H-12, CULEBRA 



GROUND WATER-LEVELS 
CALENDAR YEAR 1990 

H-15, CULEBRA 

ZONE 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
N L  

DATE 
01-90 
02-90 
03-90 . 
04-90 
05-90 
06-90 
07-90 
08- 90 
09-90 
10-90 
11-90 
12-90 

TIME 
09:u  
13:56 
10:20 
13:25 
12:u 
08:12 
07:55. 
15:41 
09:52 
10:35 
10:40 
09:20 

H- 15, CULEBRA 
1990 WATER LMLS AUSL 

2 9 5 8  

2 9 5 7  - 
2 9 5 6  - 

B '"- 
IF 2.964- 
2- 

g 1 2 9 5 3  
2 0  5";: - 

- 
2 9 5  - 

2 9 4 9  - 
2 9 4 8  

01-90 

- 

" - - u d  
C 

-/ 

I I I I I I I d 
02-90 03-90 04-00 05-90 06-90 07-90 01-90 09-90 10-90 11-90 12-90 

PATE 



GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

H- 18, CULEBRA 

ELL-NO 
H-18 
H-18 
H- 18 
H-18 
H-18 
H-18 
H-18 
H-18 
H-18 
H-18 
H-18 
H-18 

ZOUE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

DATE TIHE 
01-90 14:02 
02-90 1 2 3 6  
03-90. 1 3 3 0  
04-90 11:05 
05-90 l l : l 7  
06-90 10:44 
07-90 13:50 
08-90 14:20 
09-90 12:25 
10-90 08:50 
11-90 09:56 
12-90 08:50 

H-18, CULEBRA 
1990  WATER LEVELS AMSL 

5.051 - 
1 3.05 - 
2 3  3.049 - 
g e  
S J  3.048- 

01-90 02-90 03-90 04-90 06-90 06-90 07-90 08-90 09-90 10-90 11-90 12-90 

UTE 



ZOWE 
CUL 
CUL 
CUL 
WL 
CUL 
WL 
WL 
CUL 
CUL 
CUL 
WL 
CUL 

GRWNO UATER-LEVELS 
CALENDAR YEAR 1990 

P-15, CULEBRA 

CULEBRA 
1 990 WATER LLVeS AWL 

s*O1s 7- P 



WELL-NO 
P-18 
P-18 
P-18 
P- 18 
P- 18 
P-18 
P- 18 
P-18 
P- 18 
P-18 
P-18 
P-18 

ZONE 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
WL 

DATE 
01 -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

TIME 
12:15 
08:29 
15:W 
10:Ol 
09:w 
15:07 
09:35 
09:42 
16:30 
10:32 
15:45 
12:50 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 

P-18, CULEBRA 

P- 1 8, CULEBRA 
1990 W A m  LEVaS AUSL 

3.05 

I ! 



YELL-NO ZONE 
UIPP-30 (ANNULUS) HAG 
YIPP-30 (ANNULUS) M G  
UIPP-30 (ANNULUS) M G  
YIPP-30 (ANNULUS) M G  
UIPP-30 (ANNULUS) M G  
UIPP-30 (ANNULUS) WAG 
UIPP-30 (ANNULUS) M G  
UIPP-30 (ANNULUS) M G  
UIPP-30 (ANNULUS) M G  
YIPP-30 (ANNULUS) M G  
UIPP-30 (ANNULUS) M G  
UIPP-30 (ANNULUS) M G  

DATE 
01 -90 
02-90 
03 - 90. 
04-90 
05-90 
06-90 
07-90 
08 - 90 
09-90 
10-90 
11-90 
12-90 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-30, MAGENTA 

WIPP-30, MAGENTA 
1990 WATER W AUSL 

1 

\ .J 



GROUND UATER-LEVELS 
CALAMDER YEAR 1990 
UIPP-13, CULEBRA 

Z W E  
CUL 
CUL 
W L  
CUL 
CUL 
W L  
W L  
W L  
W L  
CUL 
W L  
CUL 

DATE 
01-90 
02-90 
03 - 90 
06-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

WIPP-13, CULEBRA 
1990 WATER LNaS AUSL 

3.0 W 

3.067 - 
3.066 - 

I! 3*055 - 
Z 3.054 - 

- - - 
I - 

3.05 - 
3.049 - 
3.048 , I 1 I I 1 I 1 1 I t 

01-90 02-90 03-90 04-00 05-90 06-90 01-90 06-90 09-90 10-90 11-90 12-DO 

. DATE 



WELL-NO 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 
UIPP-18 

ZOWE 
CUL 
CUL 
W L  
W L  
W L  
W L  
W L  
W L  
W L  
CUL 
CUL 
W L  

DATE TIME 
01-90 13:22 
02-90 13:20 
03-90 1530 
04-90 16:OO 
05-90 14:06 
06-90 07:41 
07-90 14:OO 
08-90 12:45 
09-90 13:08 
10-90 11:15 
11-90 11:ll 
12-90 1O:OO 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-18, CULEBRA 

WIPP-18, CULEBRA 

, , 1 000 WATER EVDS ANSL -- 



GROUND WATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-19, CULEBRA 

WELL-NO 
YIPP-19 
YIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 
UIPP-19 

2WE 
CUL 
CUL 
CUL 
CUL 
WL 
WL 
W L  
WL 
WL 
WL 
WL 
CUL 

DATE TIME 
01-90 13:12 
02-90 13:12 
03-90 . 15:22 
04-90 15:51 
05-90 1 3 5 3  
06-90 07:25 
07-90 13:SO 
08-90 1 2 3 4  
09-90 13:Ol 
10-90 11:04 
11-90 11:05 
12-90 09:45 

WIPP-19, CULEBRA 
1990 WATER lEMS M S L  

5.005 , 1 



WELL-NO 
VIPP-21 
YIPP-21 
UIPP-21 
VIPP-21 
VIPP-21 
VIPP-21 
VIPP-21 
UIPP-21 
VIPP-21 
VIPP-21 
VIPP-21 
VIPP-21 

ZOWE 
W L  
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
W L  
CUL 
CUL 
CUL 

DATE 
01-90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

GROUND YATER-LEVELS 
CALENDAR YEAR 1990 

YIPP-21, CULEBRA 

WIPP-21, CULEBRA 
1 9 9 0  WATER LEVaS ALISL 

2.948 , - 



GRWND UATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-22, CULEBRA 

ZONE 
CUL 
WL 
CUL 
CUL 
CUL 
WL 
CUL 
WL 
WL 
CUL 
CUL 
CUL 

DATE 
01 -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-00 

TIME 
12:25 
13:03 
15:15 
15:41 
13:44 
07: 15 
f3:20 
12:20 
12:45 
10:55 
10:59 
W:17 

WIPP-22, CULEBRA 
1990 WATER LMLS N S L  

298 , 



DOE 

ELL-NO ZONE 
Ul  PP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
U1 PP-25 (ANNULUS) MAG 
U1PP-25 (ANNULUS) MAG 
UIPP-25 (ANNULUS) MAG 
UlPP-25 (ANNULUS) MAG 

DATE 
01 -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

GROUND UATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-25, MAGENTA 

WIPP-25, MAGENTA 
1 BOO WATER AUSL 

s*057 7 



GRWND UATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-25, CULEBRA 

WELL-NO 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 
UIPP-25 (PIP) 

ZONE 
CUL 
W L  
CUL 
W L  
CUL 
W L  
W L  
CUL 
CUL 
CUL 
CUL 
CUL 

DATE 
01 -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

TIME 
13:10 
11:05 
12:05 
09:51 
10:03 
09:ll 
12:50 
13:18 
17:45 
07: 00 
16:45 
16:OO 

WIPP-25, CULEBRA 
1990 WATER LEJaS W L  



ZOWE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 

CUL 
CUL 
CUL 
CUL 

DATE 
01 -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11 -90 
12-90 

TIME 
08:04 
15:15 
07: 15 
06:48 
06:22 
14:32 
06:30 
06:40 
11:05 
0734  
07:36 
06:52 

GRWWD WATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-26, CULEBRA 

WIPP-26, CULEBRA 
1990 WATER LEJElS N S L  

3.022 1 



ELL-NO ZONE 
UIPP-27 (ANNULUS) CUG 
UIPP-27 (ANNULUS) CUG 
UIPP-27 (ANNULUS) HAG 
UIPP-27 (ANNULUS) CUG 
UIPP-27 (ANNULUS) CUG 
UI PP-27 (ANNULUS) CUG 
UIPP-27 (ANNULUS) CUG 
UIPP-27 (ANNULUS) MAG 
UIPP-27 (ANNULUS) CUG 
UI  PP- 27 (ANNULUS CUG 
UIPP-27 (ANNULUS) CUG 
UIPP-27 (ANNULUS) HAG 

DATE 
01-90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

TIME 
0 7 5 0  
07: 26 
06:40 
06: 26 
05:55 
06:16 
12:05 
06:13 
06:36 
06:55 
06:54 
06:40 

GRCUND UATER-LEVELS 
CALENDAR YEAR 1990  
UIPP-27, MAGENTA 

WIPP-27, MAGENTA 
1 9 9 0  WATER LNaS AUSL 

81 

5 0 7 6  

3.074 - 
3.073 - 

B ""'- 
I 3  5.071 - 

"e 3.069 

- - - 
.mi---- 

" - I - I 

! 3.068 

3.067 



DO: 

GRWND YATER-LEVELS 
CALENDAR YEAR 1990 
YIPP-27, CULEBRA 

ELL-NO 
UIPP-27 (PIP) 
YIPP-27 (PIP) 
YIPP-27 (PIP) 
YIPP-27 (PIP) 
UIPP-27 (PIP) 
UIPP-27 (PIP) 
UIPP-27 (PIP) 
UIPP-27 (PIP) 
YIPP-27 (PIP) 
YIPP-27 (PIP) 
YIPP-27 (PIP) 
YIPP-27 (PIP) 

ZONE 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
CUL 
QIL 
CUL 

DATE 
01 -90 
02-90 
03-90 
04-90 
05-90 
06-90 
07- 90 
08-90 
09-90 
10-90 
11 -90 
12-90 

TIME 
07:40 
07: 16 
06:35 
06:20 
05 : 53 
06:oo 
12:oo 
06:lO 
06:30 
06:50 
06:50 
06:35 

WIPP-27, CULEBRA 
1990 WATER LLVPS AUSL 



ELL-NO 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-.28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 
UIPP-28 (PIP) 

TK-AHSL DATE 
3349.21 01 -90 
3349.21 , 02-90 
3349.21 03-90 . 
3349.21 04-90 
3349.21 05-90 
3349.21 06-90 
3349.21 07-90 
3349.21 08-90 
3349.21 09-90 
3349.21 10-90 
3349.21 11-90 
3349.21 12-90 

TIME 
08:57 
0836  
07:35 
07: 20 
06:42 
07:09 
1l:lO 
07: 00 
07:45 
08:oo 
08: 20 
07:35 

GRWND UATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-28 RUSTLER/SALADO 

WlPP-28, RUSTLER/SALADO 
1990 WATER LEMLS AUSL 



WELL-NO 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 
UIPP-29 

ZONE 
N L  
CUL 
N L  
N L  
CUL 
CUL 
CUL 
N L  
CUL 
CUL 
CUL 
CUL 

DATE 
01-90 
02-90 
03-90 
04-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

GRWND WATER-LEVELS 
CALENDAR YEAR 1990 
UIPP-29, NLEBRA 

WIPP-29, CULEBRA 
1990  WATER LNaS AUSL 

2.965 I I I 

01-90 02-90 03-90 04-00 05-90 06-90 07-90 01-90 09-90 10- 

DATE 



-@11,, 

1 
I 

'*J 

UELL-NO ZONE 
UIPP-30 (ANNULUS) HAG 
YIPP-30 (ANNULUS) HAG 
YIPP-30 (ANNULUS) HAG 
YIPP-30 (ANNULUS) HAG 
YIPP-30 (ANNULUS) WAG 
YIPP-30 (ANNULUS) WAG 
YIPP-30 (ANNULUS) WAG 
UIPP-30 (ANNULUS) WAG 
UIPP-30 (ANNULUS) HAG 
YIPP-30 (ANNULUS) WAG 
YIPP-30 (ANNULUS) HAG 
YIPP-30 (ANNULUS) HAG 

DATE 
01 -90 
02-90 
03-90. 
04-90 
05-90 
66-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

GROUND WATER-LEVELS 
CALENDAR YEAR 1990 
YIPP-30, HAGENTA 

WIPP-30, MAGENTA 
&lS 

a12 I I I I I I I 1 I I I t 
01-90 02-90 05-90 ocoo *so 06-90 07-so 06-90 oew lo-so 11-90 12-so 



GROUND WATER-LEVELS 
CALENDAR YEAR 1990 

UIPP-30, CULEBRA 

UELL-NO 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPPt30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 
UIPP-30 (PIP) 

DATE 
01 -90 
02-90 
03-90 
06-90 
05-90 
06-90 
07-90 
08-90 
09-90 
10-90 
11-90 
12-90 

TIME 
11:47 
10:zo 
11:18 
09: 04 
0 9 3 3  
08:34 
10:25 
12:27 
16:56 
16:20 
15:21 
15:20 

WIPP-30, CULEBRA 
1990 WATER LNPS AUSL 

5065 
3 



APPENDIX XI 
HISTORICAL GROUNDWATER LEVEL DATA 



This page intentionally left blank. 



M O M H  MEASURED 

AEC-08 
B E U  CANYON 

M O M H  MEASURED 



CABIN BABY (CB-1) 
CULEBRA 

2.99 1 

2.98 I I I I I I I I I I I I I 

10-881 1-881 2-8801 -8902-8903-8904-8905-8906-8907-8908-8909-891 0-891 1 -; 

MONTH MEASURED 

D-268 
CULEBRA 

3.01 : -- 

MONTH MEASURED 



CULEBRA 

MONTH MEASURED 

DOE-02 
CULEBRA 

3.06 1 
1 

3.059 7 
I 

3.058 1 
! 

3.057 -! I 
I 

3.056 f 

3.055 1 
3.054 -1 

I 
I 

Q- " 
3.053 - 

MONTH MEASURED 



DOE 
ERDA-09 

CULEBRA 
2.945 1 

MONTH MEASURED 

H-01 
CULEBRA 

MONTH MEASURED 



MONTH MEASURED 

MAGENTA 

CULEBRA 
5.01 , 

3.12 

3.11 - 

3.1 - 

5.09 - 

5.08 - 

MOMH MEASURED 

I 

/ 
/' 

5.07 - 

3.06 - 
E 

3.05 I 7 



H-02c 
CULEBRA 

03-89 06-89 

MONTH MEASURED 

MAGENTA 
3.15 1 

MONTH MEASURED 



CULEBRA 
2.99 - 

2.98 - C - C - " - 11 

2.97 - 

2.96 - 

2.95 - 

2.94 - 

2.93 - 

2.92 I I I I I I I I I I I I I 

10-881 1-881 2-8801 -8902-8903-8904-8905-8906-8907-8908-8909-8910-89 11 -89 12-89 

MONTH MEASURED 

H-03b3 
CULEBRA 

M O ~  MEASURED 



MONTH MEASURED 

H-03d/DL 
DEWEY LAKE 

3.081 

3.08 
10-88 11 -88 12-88 01 -89 02-89 03-89 04-89 05-89 07-89 08-89 09-89 10 

MONTH MEASURED 



H - 0 4 ~  
MAGENTA 

3.1 45 

3.144 - 

3.143 - 

3.142 - 
n 3.141 - 

=?  

{! 4~ 0 -z 
l- 

3.139 - 
3.138 - 
3.1 37 

3.141y 

3 . 1 3 . L  I I 1 
3.1 35 

10-881 1-8812-8801 -8902-8903-8904-8905-8906-8907-8908-8909-89 10-891 1-891 2-89 

M O M H  MEASURED 



M O M H  MEASURED 

3.019 - 
3.018 - 
3.017 - 
3.016 - 
3.0 1 5 I I I 

12-88 03-89 06-89 09-89 

M O M H  MEASURED 



MONTH MEASURED 

3.041 

3.04 

12-88 03-89 06-89 09-89 12-89 

MONTH MEASURED 



3.04 

10-881 1-881 2-8801 -8902-8903-8904-8905-8906-8907-8908-8909-89 10-89 1 1-8 

MOMH MEASURED 

H-066 
MAGENTA 

3.06 

MOMH MEASURED 



H-0.7b 1 
CULEBRA 

MONTH MEASURED 

H-07b2 
CULEBRA 

3 

2.999 - 

2.998 - 
2.997 - 

n 2.996 - 
z: 
$ 3 2.995 
3 0  
- 6  

2.994 - 

I 

TT 41 

i 
1 

I I 
2.993 i I 

I 
1 

2.992 i i i .  
I 
i 

2.99 "" 12-88 I--- 03-89 I 06-89 I 09-89 I 12-89 

MONTH MEASURED 



MONTH MEASURED 

M O M H  MEASURED 



MONTH MEASURED 

DOE/WIPP 91-008 
t i-09a 

CULEBRA 
2.99 

t i-09b 
CULEBRA 

2.989 - 
2.988 - 

MONTH MEASURED 

1 

" I 

2.987 - 

2.986 

2.985 - 

2.984 - 
2.983 - 

2.982 - 

2.981 - 
2.98 I I I 

12-80 05-89 06-89 09-89 12-89 



H - 0 9 ~  
CULEBRA 

03-89 06-89 

MONTH MEASURED 

CULEBRA 

2.98 8 2.979 

MONTH MEASURED 



I----.- .- 

H-11 b2 
CULEBRA 

2.98 

2.979 - 
2.978 - 

2.977 - 
n 2.976 - 

Ti? 
E 0 
o g 2.975 - 
\ 1 'E 

2.974 - 

2.973 - 
2.972 - 
2.971 

2.97 I I I I I I I I I I I I I 
1 1-88 12-88 01 -89 02-89 03-89 04-69 05-89 06-89 07-89 08-89 09-89 10-89 1 1-89 12-89 

MONTH MEASURED 

H-12 
CULEBRA 

MONlH MWURED 



CULEBRA 
I 

2 . 9 6 h  1 I I I I I I I I I I 

10-881 1 -881 2-8801 -8902-8903-8904-8905-8906-8907-8908-8909-891 0-89 1 1-8' 

MONTH MEASURED 

CULEBRA 
2.956 

MONTH MEASURED 



DOP/WIPP 91908 
H-17 
CULEBRA 

2.95 

2.949 - 
2.946 - 
2.947 - 

2.946 - 
2.945 - 

2.944 -e 

2.943 - 
2.942 - 

2.941 - 
2.94 

3.041 - 
3.04 

I I I I I I I I I I I I I 

I I I I I I I I I I I I I 

1 0-881 1 -88 12-880 1 -8902-8905-8904-8905-8906-8907-8908-8909-89 10-89 1 1-89 1 2-89 

M o m  MEASURED 

10-881 1-881 2-8801 -8902-8903-8904-8905-8906~8907-8908-8909-8910-8911-89 12-89 

MOMH MEASURED 



H-02bl 
MAGENTA 

MONTH MEASURED 

M o m  MEASURED 



P-14 
CULEBRA 

-MONTH MEASURED 

P-15 
CULEBRA 

3.01 5 

MONTH MEASURED 



CULEBRA 
2.965 1 

MONTH MUSURED 

CULEBRA 
3.01 

MONTH MEASURED 



CULEBRA 

MONTH MEASURED 

23 



FRACTIONS AND MULTIPLES OF UNrrS 
lhciln8l 

CONVERSION TABLE 

1 MuWloIy & To OMaIn 

in. 2.54 an 
ft 0.305 m 
mf 1.61 km 
Ib 0.4536 kg 
lq st - U.S. 0.946 L 
tt2 0.093 m2 
mi ' 2.59 km2 
tt 0.028 ma 
mCilm? 0.386 rnC.bIud(nCild) 
dlrn 0.450 PC' 
nCi 1 x 10' PCI 
dlmrL 0 . 4 5 ~ 1 0 ~  pcvcc 
dfrWftz 0.01 256 mCiimi2 
PC~L (water) 1 o4 p C i m ~  (water) 
pCVrr?(air) 10'" pCVcc (air) 
mCirkrriL 1 nCim2 

Mu&! .& To Obtain 

an 0.394 m. 
m 3.28 R 
km 0.621 mi 
kg 2.205 Ib 
L 1.057 IQ qt - U.S. 
mz 10.764 n2 . 
kmz 0.386 mi2 
tl'ta 35.31 Ita 
mCirkd 2.59 mCi ld  

Pci 2.22 d/m 
PCI I x l o J  nCi 
pCiia 2 2 2 x 1 0 ~  dlrm 
W m ?  79.6 dlfWR2 
I r C M  (water) 18 p C i  (water) 
NVcc (air) 10" pCifmJ(air) 
nC'im' 1 mCvkm2 



MONTH MEASURED 

MONTH MEASURED 



I 

WIPP-25 G 
MAGENTA 1 

3.055 

I 

MONTH MWWRED 



WIPP-26 
CULEBRA 

5.02 

5.019 - 
3.018 - 
3.017 T 

n 3.016 - 
8 -. 0 '! c f: 0 

{I. 3.015- 
\ J  

? 3.014 - 

3.013 - 
3.012 - 
3.011 - 
5.01 

WIPP-27 
CULEBRA 

I I I I I I I I I I I I 1 

3.075 

3.074 - - - 0 - - 
3.073 - 
3.072 - 

3.071 - 
-ii 

k 3.07 - 
3.069 - 

3.068 - 

3-067 -1 
3.066 

10-881 1 -881 2-8801 -8902-8903-8904-8905-8906-8907-8908-8909-89 10-89 1 1-89 12-89 

MONTH MEASURED 

61 

3.065 L-l I I 

10-881 1-88 12-880 1-8902-8903-6904-8905-8906-8907-8908-8909-89 10-69 1 1-89 12-89 

MONTH MEASURED 



WIPP-28 
RUSTLER SALAD0 

3.066 - 
3.065 

MONTH MEASURED 

I I I I I I I I I I I I I 

10-88 1 1 -88 12-6801 -8902-8903-8904-8905-6906-8907-8908-8909-89 10-89 1 1 -8! 

MONTH MUSURED 



UOMH MEASURED 

DOWWPP 91408 

WIPP-29 
CULEBRA 

2975 

2974 - 
2973 - 
2972 - 

6 2971 - 
ii 
E o 
rr a 297 - ', ' 
"! 2969 - 

2968 - I 

2.967 - 
2966 - 
2.965 I I I I I I I I 1 I I I I 

10-881 1-881 2-8801 -8902-1903-8904-8905-8906-8907-8908-8909-89 10-891 1-89 12-8Q 

UOMH MEASURED 



3.115 1 I I I I I I I I I I I I I 

10-881 1-881 2-8801 -8902-1905-89068905-8906-8W7-1908-8909-1910-19 1 1-8 

MONTH MEASURED 



FRACTIONS AND MULTlPLES OF UNITS 
Oldrml 

Wltlpk Equhnlmt PnRx snnbol 

lo' 1,000,000 mega M 
1ol 1,000 k b  k 
1 d  100 hem- h 
10 10 deka da 
10" 0.1 decC d 
10" 0.01 centt- c 
10" 0.001 r r ~ i  m 
1 0' O.OWOOI miaD- ~r 
1 0' O.OWOOOOOI llano- n 
10"' 0.0000K300001 P- P 
IQ" 0.00000000000000t f emto- f 
10-l' O.OOOOOOOOOOWOWOO~ atto- a 

k 

CONVERSION TABLE 

:Muttlpty 

in. 
ft 

Iiq qt - U.S. 
ft2 
mi2 
ft = 
m<:ilm? 
dlrn 
nC:i 
d l r a  
d/rn/ft2 
pC'K (water) 
pC:Vd (air) 
m(2'Jkmt 

To Obtaln 

an 
m 
km 

kg 
L 
m2 
km2 
ma 
m ~ ' i ( n ~ i d )  

PCI 
P C ~  
Jlcvcc 
mCirmi2 
pC'imL (water) 
SVcc (air) 
nC'im2 

an 
m 
km 

ks 
L 
m2 
km2 
m3 
mcmd 
PCi 
PC1 
Jlcm 
mCVrn? 
pCirmL (water) 
SVcc  (air) 
nCi& 

To Obtaln 

in. 
R 
mi 
lb 
liq qt - U.S. 
n2 . 
mi2 
ttJ 
m c v d  
&m 
nCi 
dm'L 
& I m 2  
pC'R (water) 
pC~m'(air) 
mcvkm2 




