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1.0 Introduction 

This repon presents water-quality data collected during the preoperational period at the Waste 

Isolation Pilot Plant (WIPP). The Water Quality Sampling Program (WQSP) has collected 

groundwater quality data from numerous wells in the vicinity of the WIPP for more than six 

years to establish the background for the area prior to waste receipt at the WIPP. This repon 

has been prepared to establish the background for numerous water quality parameters 

including general chemistry, trace metals, and volatile and semi-volatile organic compounds. 

1.1 Waste Isolation Pilot Plant 
The WIPP, located in southeastern New Mexico, is a research and development facility with 

the mission to demonstrate the safe and environmentally-sound disposal of radioactive and 

mixed wastes resulting from defense activities and research programs of the United States 

government (Figure 1-1). The facility was authorized by the U.S. Department of Energy 

(DOE) National Security and Military Applications of Nuclear Energy Authorization Act of 

1980 (Public Law 96-164) . 

The WIPP is designed to receive, handle, and emplace defense-generated transuranic (TRU) 

waste. This waste, generated at other DOE facilities, will be shipped to the WIPP. Waste 

will be stored 2150 feet underground at the WIPP in the bedded salt deposits of the Salado 

Formation. 

1.2 Water Quality Sampling Program 
The WQSP has been responsible for the collection of groundwater samples from wells drilled 

and completed specifically for WJPP studies, as well as from privately owned water-supply 

wells located in the WIPP-area. The program has been operational since January 1985. 

Groundwater quality data developed by the WQSP was used to establish the WIPP water 

quality background characterization. 

1.3 Report Organization 
Chapter 2.0 discusses the WQSP; monitoring well locations are presented, along with well 

construction and groundwater sampling procedUres. The list of WQSP analytes is also 

presented in Chapter 2.0. Chapter 3.0 presents the geologic and hydrologic setting of the 

WIPP Site. Chapter 4.0 provides the methodology used to evaluate the WQSP data; this 

includes the methods employed to evaluate trends and outliers. Statistical procedures, as well 
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as, factors that influence data usability arc also discussed in Chapter 4.0. Chapter 5.0 

presents the results of the WQSP background evaluation, including tabulated background 

groundwater chemistry data for 28 monitoring wells. Chapter 6.0 is a comparison of WQSP 

groundwater chemistry to appropriate water quality standards. Finally, Chapter 7.0 provides a 

summary of fmdings and conclusions. A compilation of WQSP outlier data and a tabulation 

of all WQSP data used in this repon are included as appendices . 
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2.0 Water Quality Sampling Program 

The WQSP was initiated in January 1985. The objectives of the program have been to collect 

representative and reproducible groundwater samples from water-bearing zones in the area of 

the WIPP Site. A program plan initially developed by Colton and Morse (1985) defined the 

basic structure and operational activities for the program. The monitoring plan was revised in 

1987, and the "Waste Isolation Pilot Plant Water Quality Sampling Manual," WP 7-2, 

Revision 1 (Westinghouse, 1987) became the governing document for the program in 1988. 

This document was subsequently revised (Westinghouse. 1991a). This manual describes the 

specific monitoring techniques used, lists the specific WQSP monitoring wells to be sampled, 

and identifies the types of analyses required for the program. Specific procedures detailing 

sample collection techniques and methods for field analyses have also been prepared and were 

followed during all groundwater sampling activities. These procedures can be found in the 

"Waste Isolation Pilot Plant Groundwater Monitoring Program Plan and Procedures Manual," 

WP 02-1 (Westinghouse, 1991b). 

2.1 Programs Supported by the Water Quality Sampling Program 
The water-quality analytical data generated by the WQSP have directly supponed five major 

programs at the WIPP. These programs include site characterization, performance assessment 

(compliance with 40 CFR 191), the Radiological Baseline Program, Operational 

Environmental Monitoring Program, and the Ecological Monitoring Program. Additionally, 

the Environmental Evaluation Group has been provided with water samples from each 

sampling site for independent analysis. The WIPP WQSP was not designed as a Resource 

Conservation and Recovery Act (RCRA) groundwater monitoring program in accordance with 

40 CFR 264 or 265. A brief description of each of the supponed programs is given below to 

illustrate the role of the WQSP at WIPP. 

• 

• 

Site Characterization. The geologic and hydrogeologic characteristics of the WIPP area 

have been studied by Sandia National Laboratories (SNL) for several years. One of the main 

goals of these studies has been to better understand the flow of groundwater within water

bearing units of the Rustler Formation. The WQSP pro~ded samples to SNL for use in 

evaluating the flow regimes in the Culebra and Magenta Dolomite Melllbers of the Rustler 

Formation. These rock units are considered to be the most feasible pathways for radionuclide 

transpon in hypothetical repository breach scenarios. Data from the WQSP were used in • 
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evaluating present groundwater flow directions and the hydrologic evolution of the Rustler 

Formation in the northern Delaware Basin. 

Performance Assessment. The WIPP is required to comply with the U.S. Environmental 

Protection Agency's (EPA) Environmental Standards for the management and disposal of 

spent nuclear fuel, high level, and TRU wastes (40 CFR 191). The WQSP supponed this 

effon by providing water chemistry data for use in predictive modeling of the potential 

solubility and transpon of radionuclides and mixed waste components along potential flow 

pathways. 

Radiological Baseline Program. The Radiological Baseline Program was established in 

1985 to measure key radiological parameters in a variety of environmental media in and 

around the WIPP Site during the preoperational period. The WQSP provided groundwater 

samples to the Westinghouse Advanced Energy Systems Division (W AESD) for the analysis 

of a suite of radionuclides as pan of the Radiological Baseline Program. The results from 

these analyses were published yearly in the WIPP Annual Site Environmental Repon, 

Reith et al. (1986), Banz et al. (1987), Flynn et al. (1988, 1989). In 1989, the Radiological 

Baseline Program was superceded by the Operational Environmental Monitoring Program, 

which continues the monitoring of groundwater for both radiological and nonradiological 

parameters. 

Ecological Monitoring Program. The Ecological Monitoring Program was established in 

1984 to monitor the nonradiological impacts of WIPP construction activities on the 

surrounding ecosystem. The WQSP provided water-quality data on key environmental 

parameters for groundwater near the WIPP. Samples were routinely analyzed for 

general-chemical parameters, metals, and EPA-listed hazardous organic substances. In 1989, 

the Ecological Monitoring Program was superceded by the Operational Environmental 

Monitoring Program. 

2.2 Water Quality Monitoring Locations 
The WQSP has Sampled 28 separate WIPP monitoring wells since the program began in 

1985. Of these 28 wells, 24 were identified for 'repeated sampling to establish the 

preoperational baseline at the WIPP. The additional wells have been sampled occasionally 

upon the request of various WIPP programs. At the time of completion of this report, 

24 wells had been sampled a minimum of three separate times. Eleven of the wells have 

~921WP:WIP'.R·2154 2-2 



been sampled three times, six wells sampled four times, and seven wells sampled five times. • 

Table 2-1 lists the WIPP monitoring wells sampled by the WQSP, the formation in which 

each well is located. and the number of times each well has been sampled. In addition to the 

WIPP monitoring wells, the WQSP has sampled 11 privately owned wells in the general 

vicinity of the WIPP. Ten of these wells provide water for livestock; 1 well provides water 

for human consumption. The same information for these wells is also presented in Table 2-1. 

The WIPP monitoring wells and the private wells were selected for sampling because of their 

areal coverage of the WIPP Site (Figure 2-1). The type of well completion and well-

production flow rates were also considered. Together, these factors in~ase the likelihood of 

obtaining representative water samples from the formations of interest. 

Groundwater quality data from the WQSP have been published in annual data repons and in 

the "Annual Site Environmental Monitoring Repon for Calendar Year 1989 and 1990." The 

data from previous samplings can be found in several publications including: Uhland and 

Randall (1986), Uhland et al. (1987), Randall et al. (1988), Lyon (1989), and the "Annual Site 

Environmental Monitoring Repons for Calendar Years 1989 and 1990" (DOE, 1990a, and 

DOE, 1991). 

WIPP monitoring wells are completed in two main water-bearing units at the site, the Culebra • 

and Magenta Dolomite Members of the Rustler Formation. Of the 24 wells sampled as pan 

of the baseline program, 20 of these wells produce water from the Culebra Dolomite and 4 

from the Magenta Dolomite. 

The privately owned wells are completed in three main water-bearing units. The 

water-bearing units include the Permian Dewey Lake Redbeds, the Permian Culebra 

Dolomite, and the Triassic Dockum Group, Undivided. Of the 11 privately owned wells 

sampled, 4 are completed in the Clilcbra Dolomite, 5 are completed in the Dewey Lake 

Redbeds, and 2 in the Dockum Group. 

2.3 Monitoring Well Construction 
Many of the WIPP monitoring wells were drilled and completed prior to 1980. As the WIPP 

Project advan~ additional monitoring wells were completed in the vicinity of the site. 
I 

Drilling of WIPP monitoring wells began in 1976 and continued into 1988. Table 2-2 details 

the dates of drilling and completion of all WIPP monitoring wells included in the WQSP. 

Detailed information on monitoring well drilling and completion can be found in Wmstanley 

and Carrasco (1986). 
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• Table 2·1 

Wells Sampled by the Water Quality Sampling Program 

Well Fonna1ion Samples 

DOE-1 Culebra 3 

DOE-2 Culebra 3 

DOE-2 S.H Canyon 1 

H-02a Culebra 3 

H-02c Culebra 1 

H-03b1 Magenta 5 

H-03b3 Culebra 5 

H-04b Culebra 5 

H-04c Magenta 5 

H-05b Culebra 5 

H-OSe Magenta 5 

H-06b Culebra 5 

H-06c Magenta 5 
H-07b1 Culebra 5 
H-08b Culebra 3 

H-09b Culebra 4 

• H-11b3 Culebra 5 
H-12 Culebra 3 
H-14 Culebra 3 
H-15 Culebra 3 
H-17 Culebra 1 

H-18 Culebra 3 
P-14 Culebra 3 

P-17 Culebra 3 

WIPP-13 Culebra 1 

WIPP-19 Culebra 5 
WIPP-25 Culebra 4 

WIPP-26 Culebra 3 

WIPP-~ Culebra 2 

Priva Wells Sampled 

BarnWell Dewey Lake 4 

Clifton Well Dockum 2 
Comanche Well Dockum 2 

Engle WeU Culebra 3 

Fairview Well Dewey Lake 2 

Mobley WeU Culebra 2 

Poker Trap Culebra 2 

Ranch Well Dewey L...aM 5 

Twin Wells • Puture WeU Dewey LaM 4 

Unger WeU Dewey LaM 2 

• USGS-1 Culebra 2 
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• Table 2-2 
Monitor Well Drilling and Completion Dates 

!Well I Formation 1 Completion Type j Date Completed 1 

DOE-1* Culebra Perforated 07/82 
DOE-2* Culebra Perforated 09/84 
H-02a Culebra Screened 02177 
H-02c Gulebra Perforated 02177 
H-03b1 Magenta Perforated o8n6 
H-03b3* Culebra Open Hole 01/84 
H-04b Culebra Open Hole o5n8 
H-04c Magenta Perforated o5n8 
H-05b Culebra Open Hole o6n8 
H-05c Magenta Perforated 06178 
H-06b* Culebra Open Hole o7n8 
H-06c Magenta Perforated 06/78 
H-07b1* Culebra Open Hole o9n9 
H-08b Gulebra open Hole o8n9 
H-09b Culebra Open Hole 08/79 

• H-11b3* Culebra Open Hole 01/84 
H-12 Culebra Open Hole ·10/83 
H-14 Gulebra open Hole 10/86 
H-15 Culebra Open Hole 11/86 
H-17 Gulebra open Hole 11/87 
H-18* Culebra Open Hole 11/87 
P-14 Gulebra Perforated 1on6 
P-17 Culebra Perforated 1on6 
WIPP-13* Culebra Perforated 08/78 
WIPP-19 Culebra Perforated osn8 
WIPP-25* culebra Perforated osn8 
WIPP-26 Culebra Perforated osn8 
WIPP-29* Culebra ··- Perforated .. 10/78 

*Sampled using an electric submersible pump. 
Source: Winstanley and Carrasco (1986), Beauheim (1987), and Lyon (1989) . 

• 
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In general, all WIPP monitoring wells were drilled as pan of the geologic site characterization 

and resource evaluation programs. Most WIPP monitoring wells were drilled and completed 

using oil field techniques. Monitoring wells at the site have b~n completed, generally, in 

two styles. One type of installation includes drilling the well to some depth below the base 

of the Culebra Dolomite and then casing the well to the bottom of the hole. The interval of 

the Culebra or the Magenta Dolomite is then perforated to allow access to the formation for 

testing or sampling purposes. The second type of completion consists of drilling the hole to a 

depth just above the top of the Culebra Dolomite, installing well casing to the bottom of the 

drilled hole, and then coring or drilling through the Culebra Dolomite interval, leaving the 

interval open to the well. The two types of well completion are shown in Figure 2-2. 

These types of well completions presented problems in collecting undisturbed and 

representative samples from the water-bearing units. The open-hole completions have, in 

some cases, resulted in sediments below the Culebra Dolomite being exposed in the sampling 

interval. In some cases, these sediments are rich in halite or other evaporite minerals, causing 

the water chemistry in the well bore and in the water-bearing unit surrounding the well to be 

altered. Often, during drilling and completion of monitoring wells, fluids containing fresh 

water, saturated brines, or other drilling fluids have been introduced into the holes. In some 

cases, these fluids were left standing in the well bore for extended periods of time resulting in 

contamination of the surrounding formation (Crawley, 1988). 

Well drilling and completion techniques such as those described above are usually not used 

for ins~lation of monitoring wells employed in RCRA or other groundwater sampling 

programs, due to the likelihood of aquifer contamination. These practices required that the 

WQSP utilize extensive groundwater pumping in order to obtain uncontaminated water 

samples. 

Standard oil-field steel well casing was used during completion of the WIPP monitoring 

wells. This type of casing is easily corroded by the brackish to brine water found in the 

WIPP area. Based on serial sampling results, it appears that the products of well-casing 

corrosion migrate from the well bore into the formation, resulting in a halo or plume of 

groundwater with altered chemistry surrounding the monitoring wells. Obtaining a 

representative sample has required that the monitoring wells be pumped for long periods of 

time to remove the contamination. 
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The difficulty in obtaining representative groundwater samples, due to the design of the wells • 

used by the WQSP, necessitated use of a serial sampling technique. Serial sampling and the 

associated equipment are discussed below. 

2.4 Sampling Program Description 
The WQSP has employed two types of sampling procedures at WIPP: serial sampling and 

fmal sampling. 

2.4. 1 Serial Sampling 
Serial sampling is the collection of sequential samples for the purpose of determining when 

the water chemistry stabilizes or reaches steady state. Ideally, when the water chemistry 

stabilizes, it is assumed that the chemistry is representative of the native formation fluid. and 

a fmal sample is collected. However, in reality, serial sampling leads to the collection of 

water samples with reproducible chemistries which may or may not be representative of 

undisturbed groundwater. The water samples may still be impacted by well construction 

practices and effects from the installation of downhole pumping and sampling equipment. 

The WQSP generally monitored serial sampling parameters on a daily frequency in a mobile 

field laboratory that was located at the well site during pumping operations. 

The field analytical parameters found to be the most useful in identifying a steady-state 

condition of the water chemistry include chloride, divalent cations (hardness), and atkaHnity, 

which are analyzed by classic wet chemistry bench methods (titrations). Total and ferrous 

iron have also been found to be useful indicators and are analyzed using spectrophotometric 

methods. Other serial sampling parameters analyzed in the field include measurement of pH, 

Eh, temperature. specific conductance. and specific gravity. The field serial sampling 

parameters and the frequency at which they are analyzed are as follows: 

Fteld Parameter 

Temperature 
pH 
Eh 

Iron (total and ferrous) 
Divalent Cations 

Chloride 
Alkalinity 

Specific Conductance 
Specific Gravity 
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Approximate Frequency 

Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 

First and Fmal Serial Sample 
FirSt and Final Serial Sample 

• 
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The three field parameters temperature, Eh, and pH were generally determined using an inline 

technique that employed a self-contained flow cell. The flow cell was used to isolate the 

sample from the attnosphere and to maintain sample pressure. The iron, divalent cations, 

chloride, alkalinity, specific conductance, and specific gravity samples were collected from a 

nylon sample line running from the pumping equipment at atmospheric pressure. Additional 

detail on the serial sampling technique is given in the "WIPP Water Quality Sampling 

Manual," WP 07-2 (Westinghouse, 1991a). 

Serial sampling data will not be presented in the WQSP baseline report. However, all of the 

serial sampling data collected prior to January 1989 are presented in the Annual Water 

Quality Data Repons: Uhland and Randall (1986), Uhland et al. (1987), Randall et al. 

(1988), and Lyon (1989). 

2.4.2 Collection of Final Samples 
Final groundwater samples were collected once evidence from serial sampling indicated that 

the pumped groundwater had reached a chemical steady state. Final samples were forwarded 

to a contract analytical laboratory for analysis of a long list of parameters (Section 2.6). Final 

samples were collected in the appropriate type of container for the specific analysis to be 

performed. For each parameter analyzed, a sufficient volume of sample was collected to 

satisfy the volume requirements of the analytical laboratory. This included an additional 

volume of sample water necessary for maintaining quality control standards. All fmal 

samples were treated, handled, and preserved as required for the specific type of analysis to 

be performed. Details on the sample preservation methods and sample volumes required for 

individual types of analyses are given in the "WIPP Water Quality Sampling Manual," 

WP 07-2 (Westinghouse, 199la). 

2.5 Groundwater Pumping snd Sampling Equipment 
The water-bearing units at the WIPP are highly variable in their ability to yield water to 

monitoring wells. The Culebra Dolomite, which is the most transmissive hydrologic unit in 

the WIPP area, exhibits transmissivities that range many orders of magnitude across the site 

area (Section 3.2) and has been the primary focus of the WQSP. The Magenta Dolomite, 

which has a lower transmissivity, yields very small quantities of watr:r to wells. Because the 

water-yielding characteristics of the hydrologic units at the WIPP are variable, different types 

of pumping equipment were required during the WQSP. 

AIJ6.rn/WP:WIP-.R·21S4 2-10 



The groundwater pumping and sampling systems at each site were designed to provide 

continuous and adequate production of water so that a repeatable sample could be obtained. 

The wells listed in Table 2-1 vary in flow rate, production interval depth, and pumping lift. 

These factors affected the duration of pumping and the equipment required at each well. 

2.5.1 High- and Medium-Row Rate Wells 
The groundwater pumping and sampling system for high- and medium-flow rate wells 

(greater than 1 gallon per minute [gpm]) generally utilized a submersible pump. downhole 

packer, a main water discharge line, and a separate sample collection line. Submersible 

pumps generally produced much more water than was required for sampling. The surplus 

water was stored in portable oil field storage tanks for off-site disposal by oil field service 

companies. The high-flow wells are restricted to the Culebra Dolomite and include H-03b3, 

H-06b, H-07b1, H-llb3, H-18, DOE-1. DOE-2. WIPP-13, WIPP-25. and WIPP-29 

(Table 2-2). 

The submersible pump was set in the production zone and was then isolated from the stagnant 

water in the well casing above or below (or both) using a packer, straddle packer, and/or 

bridge plug combination. The general procedure was to install the pump, packer, and 

sampling assembly in the well and then inflate the packer(s). A general diagram of the 

submersible pump and sampling assembly is shown in Figure 2-3. 

During pumping, the pressure above and below the packer were continuously monitored using 

pressure transducers and dataloggers. The pressure below the packer was monitored to 

determine the fluid level in the well during pumping in order to prevent dewatering of the 

well or adverse effects on the surrounding formation. The pressure above the packer was 

measured to monitor packer performance. The pressure above the packer remained constant if 

the packer -was properly seated and did not leak. 

2.5.2 Low-Flow Rate Wells 
The low-flow rate wells produced less than 1 gpm. These wells are completed in both the 

Culebra and the Magenta Dolomites (Table 2-2). The low-volume wells required the use of a 

gas-driven piston pump capable of varying the flow rate from 0.1 to 1.0 gpm. The gas-driven 

pump was constructed of inert, noncontaminating materials and was operated using an air 

compressor. Figure 2-4 shows a schematic of the gas-driven piston pump sampling 

assembly. 
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The pump intake was set at a predetermined depth near or in the production interval. The 

low-volume wells were purged, as needed, prior to installation of the low-volume sampling 

system. The pumping rate and pump intake were routinely adjusted to maintain the water 

level in the well above the pump intake. 

For the low-flow rate wells, the total amount of water produced from the pump was directed 

through the ponable field laboratory for sample collection and operation of the constant 

temperature bath. An inflatable packer was generally used to isolate the production interval 

from overlying stagnant water in the well bore. When a packer was used, pressures above 

and below the packer were continuously monitored to determine the water level in the well 

and the performance of the packer, as discussed in Section 2.5.1. Note that the packer 

assembly is not shown in Figure 2-4. Excess water not used for sampling was routed from 

the field laboratory and disposed of in either a lined pit or storage tank. 

2.6 Water Quality Analytical Parameters 

Groundwater samples collected as final samples were shipped to contract laboratories for 

analysis at the conclusion of the serial sampling episode. The laboratories responsible for 

sample analyses included IT Analytical Services (ITAS), which analyzed the largest list of 

parameters; Bendix Field Engineering Services (Bendix); United Nuclear Corporation (UNC); 

and W AESD for radionuclides. Bendix was purchased by UNC during the second sampling 

round, and these two organizations actually represent the same laboratory. The complete 

analytical suite consists of six separate parameter groups. These include: 

• General chemistry 
• Metals 
• Hazardous organic compounds 
• Dissolved gases 
• Redox couples 
• Radionuclides. 

Radionuclide analyses are performed in support of the Radiological Baseline Program and 

Operational Environmental Monitoring Program at the WIPP and are not reported as part of 

the WQSP. Radionuclides, dissolved gases, and redox couples are not considered in this 

baseline report. Radionuclide analyses are re~ in WIPP Annual Site Environmental 

Reports: Reith et al. (1986), Banz et al. (1987), Flynn et al. (1988, 1989), DOE (1990a), and 

DOE (1991). Dissolved gases and redox couple data are presented in the WIPP Annual 

Water Quality Data Reports: Uhland and Randall (1986), Uhland et al. (1987), Randall et al. 
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(1988), and Lyon (1989). Redox couple data are also presented in Seigel et al. (1991). 

Table 2-3 lists the analytical parameters analyzed by the contract laboratories for the majority 

of the samples collected by the WQSP. Table 2-4 details the specific hazardous organic 

parameters included in the "Organics" category of Table 2-3. However, analysis of all the 

parameters listed in Tables 2-3 and 2-4 were not performed continuously for all sampling 

rounds. 

Initially, the list of metals analysis for many Round 1 and several Round 2 samples did not 

include the trace metals antimony, cadmium, lithium, silver, or thallium. In addition, the 

major cations calcium, magnesium, potassium, and sodium were not included in the initial 

metals parameter list. The complete list of metals as shown in Table 2-3 was not adopted 

until late 1986, when these parameters were added to the list. 

For the first eight wells sampled during Round 1 of the WQSP, the major cations and anions 

were analyzed by Bendix for SNL. Beginning with Well H-12, major cations and anions 

were analyzed by both Bendix and ITAS for a short period of time. For the first eight wells 

sampled, the baseline data set includes only the preliminary data from the Bendix analyses. 

For all subsequent samples, the data set for the major cations and anions is from analyses by 

ITAS. 

During the early pan of the 1989 sampling year, the analyses by UNC for redox couples and 

dissolved gases were dropped from the analytical schedule. Therefore, only three rounds of 

analyses for these parameters are available for most wells. In addition, analyses for the 

hazardous organic parameters were omitted from the program beginning in the middle of the 

1990 sampling year. However, all wells included in the background data collection program 

have at least three rounds of organic analyses. 

2.7 Problems with Laboratory Analyses 
As reported in Randall et al. ( 1988), evaluation of laboratory analytical results have shown 

that reported concentrations of trace metals exhibit a high degree of uncertainty. In a 

groundwater sample collected in a given sampling round, several trace metals would be 

reponed at concentrations that exceed the expected va}.ues for these metals in natural waters 

(Hem, 1985). However, in samples from the same well collected during previous or 

subsequent rounds, concentrations of the same trace metals would be below the detection 

limit, suggesting that the reponed high concentrations were not accurate. 
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International Technology 
Analytical SetVices 

General Chemist!l Metals 
Alkalinity AiUniiilum Magnesium 

Bromide Antimony Mercury 

Chloride Arsenic Molybdenum 

Cyanide Barium Nickel 

Fluoride Beryllium Potassium 

Iodide Boron Selenium 

Nitrate Cadmium Silica 

pH Calcium Silver 

Phenolics Cesium Sodium 
Phosphate, Total Chromium Strontium 
Filterable Residue Cobalt Thallium 

N Nonfilterable Residue Copper Titanium 
I -0\ 

Specific Conductanoe Iron Vanadium 

Sulfate ' Lead Zinc 

Total Organic Cruhon Ulhium 
Total Organic Halogen 

Organic Com~unds 
Volatile Hazardous 

Substance List 
Semi-volatile Hazardous 

Substance list 
PCB 

Source: Lyon, 1989 

• 
Table 2-3 

Contracted Analytical Laboratories 
Water Quality Analyses 

Sandia National United Nuclear 
Laboratories Corporation 

Isotopes Dissolved Gases 

Radiocarbon Argon 
Major Ions Oxygen 
Trace Elements Nitrogen 

Carbon Monoxide 
Carbon Dioxide 
Melhane 
Elhane 
C-3 
C-4 
C-5 
C-6 
Sumo! C02 
Total Gas 

Redox Coul!les 
Ammonia 
Nitrate 
Total Iron 
Ferrous Iron 
Arsenic Ill 
Total Arsenic 
Selenium IV 
Total Selenium 
Iodide 
Iodate 

• 

Westinghouse Advanced 
Environmental Energy Systems Division 

Evaluation Group 

General Chemistry Radionuclides 

Radio nuclides Co-60 
Cs-137 
H-3 
K-40 
Np-237 
Pu-238 
Pu-239/Pu-240 
Pu-241 
Pu-242 
Ra-226 
Ra-228 
Sr-90/Yt-90 
Th-228 
Th-230 
Th-232 
U-233 
U-234 
U-235 
U-238 



Table 2-4 

List of Organic Analytical Parameters 

Volatile Hazardous Substances 
Parameter 

Acetone 
Benzene 
2-Butanone 
Bromoform 
Carbon disuHide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloromethane 
2-Chloroethylvinyl ether 
Chloroform 
cis-1,3-Dichloropropene 
Dichlorobromomethane 
1, 1 -Dichloroethane 
1 .2-Dichloroethane 
1, 1 -Dichloroethylene 
1 .2-Dichloropropane 
Ethylbenzene 
2-Hexanone 
Methyl bromide 
Methyl chloride 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1.1 .2.2· Tetrachloroethane 
Tetrachloroethylene 
Toluene 
trans-1 .2-Dichloroethylene 
trans-1 .3-Dichloropropene 
1 . 1 . 1 ·Trichloroethane 
1.1 .2-Trichloroethane 
Trichloroethylene 
Vinyl Acetate 
Vinyl Chloride 
Total Xylenes 

Source: Lyon, 1989 
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Semivolatile Hazardous Substances 
Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(A)anthracene 
Benzo(A)pyrene 
3,4-Benzofluoranthene 
Benzo(G,H,I)perylene 
Benzoic acid 
Benzo(K)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
2.Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(A.H)anthracene 
Dibenzoturan 
1,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
2.4-Dichlorophenol 
Diethyl phthalate 
2.4-Dimethylphenol 
4, 6-Dinitro-o-cresol 
2,4-Dinitrophenol 
Oimethylphthalate 
Di-n-butyl phthalate 
2,4-Dinitrotoluene 
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2,6-Dinitrotoluene 
Di-N-oc:tyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-CO)pyrene 
lsophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodi·N-propylamine 
N-Nitrosodiphenylamine 
P-Chloro-M-cresol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-T richlorophenol 
2,4,6-T richlorophenol 
Polychlorinated biphenyls 

• 
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• The high concentrations of dissolved solids in many of the WQSP wells at the WIPP Site, 

coupled with the relatively low concentration of trace elements, appear to have resulted in 

analytical error due to enhancements or interferences. In many cases reponed trace element 

concentrations are probably much higher than actual concentrations. 

Detection limits for trace elements were affected by the high total dissolved solids (IDS) load 

of many samples due to the need for multiple dilutions of samples prior to analysis. 

Equipment limitations have required that many samples be diluted up to 1000 to 1, raising the 

lower limit of detection for trace elements into the milligram-per-liter (mg./f) range. 

Unfonunately, the high detection limits and erroneous concentrations reponed for trace metals 

are not useful in establishing a baseline for these parameters. 

As reponed in Lyon (1989), an alternative method for analysis of trace metals was attempted 

by the WQSP and the ITAS laboratory. This method adapted an ion-exchange technique that 

separates and concentrates transition-metal elements from alkali and alkaline-earth elements in 

seawater (Kingston et al., 1978). Fifteen trace metals from the WQSP parameter list were 

selected for study. Preliminary testing and method development began in the spring of 1988 

• using water from Well H-05b as the test matrix. After the preliminary testing was completed, 

samples from three wells (H-05b [round three], H-08b [round three], and WIPP-19 [round 

three]) were analyzed for the 15 trace metals using the separation technique. These three 

wells were selected to test the separation technique' on the range of groundwater types found 

in the Culebra Dolomite across the WIPP area. The detailed procedure for conducting this 

trace-metal analysis is described in Appendix A. 

• 

In general, the IT AS results for hazardous organic compounds have shown no detectable 

concentrations in the majority of samples analyzed. As described in Randall et al. (1988), 

some organic compounds were occasionally reponed for a few wells. The compounds were 

chiefly acetone, methylene chloride, and phthalate compounds. In the majority of cases, the 

compounds were not detected in either previous or subsequent samples, suggesting that the 

reponed detection was due to contamination. Acetone, methylene chloride, and phthalates are 

common laboratory contaminants due to their abundance in the typical laboratory 

environment. The detections of hazardous organic compounds are discussed in Chapter 5.0. 
I 
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3.0 Geologic and Hydrologic Setting of the WIPP Site 

The geology and hydrology of the WIPP area have been extensively characterized since 1975. 

Site characterization and performance assessment studies have developed a large data base of 

hydrogeologic information for the WIPP Site region of the Delaware Basin in southeastern 

New Mexico. A general overview of site geology and hydrology as well as the major guiding 

factors used to characterize the background water quality are presented below. 

3. 1 Local Geology 

The WIPP Site is located in the nonhern portion of the Delaware Basin of southeastern 

New Mexico (Figure 1-1). The Delaware Basin is the westernmost basin of the sedimentary 

basins collectively known as the Permian Basin. 

The nonhern Delaware Basin is surrounded by the Capitan Reef complex of Permian Age, 

which is the only major source of potable groundwater in the Delaware Basin. Within the 

basin, and in the WIPP vicinity, a thick sequence of Permian sedimentary rocks were 

deposited. These rock units are shown in the stratigraphic column presented in Figure 3-1. 

These eight rock units are imponant to the hydrogeology at the WIPP. A generalized 

geologic cross section is shown in Figure 3-2. 

3. 1. 1 Delaware Mountain Group 
The Delaware Mountain Group is pan of the Guadalupian Series deposited during the 

Permian Period and consists of fine-grained clastic rocks with occasional limestones and shale 

beds (Mercer, 1983). The group is divided in ascending order into the Brushy Canyon, 

Cherry Canyon, and the Bell Canyon Formations. The Delaware Mountain Group is overlain 

by the Ochoan Series of Permian Age. The Bell -Canyon Formation is the first water-bearing 

formation beneath the Ochoan evaporite sequence in which the WIPP is located. The WQSP 

sampled water from the Bell Canyon Formation one time, at Well DOE-2. The results of this 

sampling are not considered in the WQSP baseline repon. 

3. 1.2 Ochoan Series 
I 

The Ochoan Series generally consists of evaporites with increasing quantities of siltstones and 

mudstones in the younger rocks. The Ochoan Series is represented in ascending order by the 

Castile, Salado, the Rustler Formations, and the Dewey Lake Redbeds. Each of these units is 

discussed below. 
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Castile Formation. The Castile Formation consists mainly of anhydrite, calcite-banded 

anhydrite, and halite with some limestone and sandstone (Mercer, 1983). The Castile 

Formation is considered a hydrologic barrier and regional aquiclude between the overlying 

Salado Formation and the underlying and water-bearing Bell Canyon Formation. The WQSP 

has not attempted to collect water samples from the Castile Formation, and thus, this 

formation is not considered in the water-quality baseline. 

Salado FormaUon. The Salado Formation is the host unit for the WIPP facility repository. 

The formation is approximately 2,000 feet thick in the vicinity of the WIPP. The Salado 

Formation is an evaporite unit consisting predominantly of halite with minor amounts of 

anhydrite, polyhalite, and other potash or potassium-bearing minerals. Due to a slight 

eastward tilting of the Delaware Basin, the Salado Formation has been exposed and 

erosionally removed from the west and south sides of the basin, leaving a horseshoe-shaped 

rim of brecciated insoluble material. The Salado Formation does not contain circulating 

groundwater and is considered a major regional confming unit in the Delaware Basin. Small 

brine seeps have been observed in the WIPP underground and have been characterized by the 

WIPP Brine Sampling and Evaluation Program (BSEP). The WQSP has not sampled Salado 

• 

Formation brines, and the water chemistry of the Salado is not considered in this baseline • 

repon. Results from BSEP sampling and analyses can be found in the annual BSEP repons 

(Deal and Case, 1987; Deal et al., _1987; Deal et al., 1989; Deal et al., 1991; Deal et al., 

1992). 

Rustler Formation. The Rustler Formation is the youngest of the Ochoan evaporite-bearing 

formations in the Delaware Basin and directly overlies the Salado Formation. The Rustler 

Formation is significant to the WIPP because it contains the most significant water-bearing 

zones in the WIPP area (Figures 3-1 and 3-2). The Rustler Formation in the WIPP area 

consists of a variable-lithologic mixture -of interbedded -sulfates. carbonates, clastics, and - - -

halite. The Rustler was divided by Vine (1963) into five main subdivisions: (1) at the base, 

an unnamed unit of clayey siltstone and very fine-grained sandstone with thin interbeds of 

anhydrite and halite in its upper part; (2) the Culebra Dolomite Member, a unit of 

thin-bedded, fmely crystalline dolomite; (3) the Tamarisk Member, chiefly anhydrite; (4) the 

Magenta Dolomite Member, a unit of thinly cross-laminated, fine-grained dolomite; and (5) 

the Fony-Niner Member, anhydrite with a single thin interbed of siltstone. The two dolomite 

members are hydrologically important to the WIPP area and also serve as distinctive 

subsurface marker beds across the Delaware Basin (Adams, 1944). 
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• The Culebra and Magenta Dolomite Members are the principal water-bearing units at the 

WIPP and have been studied extensively during site characterization and performance 

assessment investigations. The WQSP has focused primarily on sampling the Culebra 

Dolomite. The WQSP baseline at WIPP is generally limited to the Culebra and Magenta 

Dolomite Members of the Rustler Formation. 

• 

• 

Dewey Lake Redbeds. The Dewey Lake Redbeds are the uppexmost of the four Ochoan 

formations and represents the close of the Paleozoic Era in the Delaware Basin. The Dewey 

Lake Redbeds are important to WlPP hydrogeology because they act as .a bmier to 

downward infiltration of groundwater into the evaporite section overlying the WIPP facility 

repository. The Dewey Lake conformably overlies the Rustler Fmmation and unconfom1ably 

underlies the Triassic Dockum Group and younger sediments. The Dewey Lake Redbeds 

consists almost entirely of mudstone, claystone, siltstone, and interbedded sandstone. Much 

of the Dewey Lake Redbeds is characterized by gypsum-filled fractures that are the result of 

unloading (Holt and Powers, 1988) and indicate that for the general WJPP area no fresh 

groundwater has moved through the Dewey Lake Redbeds since they were formed. However, 

to the south of the WIPP there is an area where local recbarge may be occurring and the 

upper part of the formation is saturated. The WQSP has sampled groundwater from the 

Dewey Lake Redbeds through the private well sampling effort. Some of these data are 

included in this repott. 

3.1.3 Post-Penn/an Deposits 
In the WIPP area, the only Triassic unit present is the Santa Rosa Sandstone, part of the 

Dockum Group. The Santa Rosa Sandstone is present to the east of the WlPP, having been 

removed by erosion west of the site. It ccmsisrs of sandstone aDd conglomerate with interbeds 

of siltstone and mudstone. The WQSP has collected samples from private wells believed to 

be completed in dJe Santa Rosa Sandstone; however, the data are inmfficient to establish 

background Water quality. 

Tertiary and Quaternary deposits in the WlPP facility area include the Ogallala Formation of 

Miocene age; the Gatuna FoDDation of Pleistocene age; and sands, playa deposits, caliche, 

and alluvium of Holocene age. These deposi1s cover. most of the region and lie 

unconformably on older rocks. In the WIPP area, these Tertiary and Quatemary deposi1s are 

not water-bearing, and no attempt has been made to collect groundwater-quality samples from 

them. 
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3.2 Groundwater Hydrology 
At the WIPP, the Culebra and Magenta Dolomite Members of the Rustler Formation are the 

most significant water-bearing units. Sampling and analysis of groundwater by the WQSP 

have focused on these two rock units, and the water-quality background will generally be 

established only for the Culebra and Magenta Dolomite Members. The WQSP has also 

sampled a few wells completed in the Dewey Lake Redbeds, and the results from wells that 

have been sampled three or more times will be reponed. Therefore, the following discussion 

of site groundwater hydrology is limited to the Rustler Formation, with a brief summary for 

the Dewey Lake Redbeds. 

The groundwater hydrology at the WIPP has been characterized in great detail and has been 

reponed in several publications. The reader is referred to the following publications: 

(1) "Geological Characterization Report for the Waste Isolation Pilot Plant (WIPP) Site, 

Southeastern New Mexico" (Powers et al., 1978); (2) "Geohydrology of the Proposed Waste 

Isolation Pilot Plant Site, Los Medanos Area, Southeastern New Mexico" (Mercer, 1983); 

(3) "Summary of Site-Characterization Studies Conducted from 1983 Through 1987 at the 

Waste Isolation Pilot Plant (WIPP) Site, Southeastern New Mexico" (Lappin, 1988); (4) 

"Final Safety Analysis Report, Waste Isolation Pilot Plant" (DOE, 1990b); (5) "Waste 

Isolation Pilot Plant No-Migration Variance Petition" (DOE, 1990c); and (6) "Conceptual 

Hydrogeologic Model of the Rustler Formation in the Vicinity of the Waste Isolation Pilot 

Plant Site, Southeastern New Mexico" (Holt et al., 1992). 

3.2. 1 Dewey Lake Redbeds 
The Dewey Lake Redbeds comprise the youngest rocks in the Ochoan sequence at the WIPP 

Site and mark an abrupt change in the depositional environment (Figure 3-1). In general, the 

Dewey Lake Redbeds consist almost entirely of mudstone, claystone, siltstone, and some 

lenticular interbeds of fmc-grained sandstone. Nearly all of the siltstone and mudstone are 
·-

veined with selenite gypsum as seen in core. Because of its characteristically minimal 

permeability, it does not contain significant quantities of groundwater (Mercer, 1983). 

Holt and Powers (1990) repon that the upper portion of the Dewey Lake Redbeds are 

cemented with carbonate. Based on observations made jn the WIPP air intake shaft, the 

researchers repon that this carbonate-cemented upper portion is moist. Bolt and Powers also 

repon that an abrupt change in cement type, from carbonate to a much harder, unidentified 

• 

• 

material, occurs in the section of Dewey Lake Redbeds studied in the shaft Below the • 
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• change in cement type, fractures were filled with gypsum, and the formation was no longer 

moist. 

-· 

• 

Drilling during hydrogeologic evaluation did not reveal a continuous zone of saturation within 

the Dewey Lake Redbeds; however, localized permeable zones were detected. Detailed data 

collected during drilling of test holes with air identified minor zones of saturation, particularly 

in several of the thin lenticular sands in the upper pan of the Dewey Lake Redbeds at test 

holes H-01, H-02, and H-03 (Mercer and Orr, 1979). Geologic data from the wells at the 

WIPP Site indicate that the sands pinch out laterally. Where water is present, it probably is 

perched or semiperched and its occurrence is localized. depending to a great extent on locally 

favorable conditions for recharge. 

Four intervals of the Dewey Lake Redbeds were tested in foundation boreholes at the WIPP 

facility. Although saturated conditions were not detected. ten of these boreholes were 

completed as observation wells. Water levels were measured monthly over an 18-month 

period to determine if a transient zone of saturation might develop. Water levels measured in 

these wells were always below the level of the deepest perforations, indicating that any water 

encountered was from well completion. 

In the immediate WIPP area, the Dewey Lake Redbeds are not saturated and do not yield 

water to wells. However, to the south of the WIPP Site several private wells completed in 

the Dewey Lake Redbeds supply water for domestic and livestock use. These wells include 

two wells at the Mills Ranch (Ranch Well and Bam Well), Fairview Windmill, Unger 

Windmill, and Twin Wells-Pasture Well. The two wells at the Mills Ranch may be 

completed in one of the lenticular sands. Geologic data indicate that the wells are completed 

in the upper pan of the Dewey Lake Redbeds (Mercer, 1983). These wells have either saline 

water or small yields. ·In the vicinity of these two wells is an extensive area of thick. active 

sand dunes, which could be an area of recharge for the upper Dewey Lake Redbeds in this 

area. 

Recharge of sand units in the Dewey Lake Redbeds is probably an unusual and localized 
phenomenon dependent on local geological conditions, such as those at the Mills Ranch. 

Recharge may also occur by downward percolation of water through fractures or along 

bedding planes in mudstone and siltstone. Discharge towards deeper zones through existing 

fractures or through dissolution of gypsum veinlets is minor. Generally, in the WIPP Site 
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area the Dewey Lake Redbeds act as an unsaturated confining layer over the Rustler 

Formation (Mercer, 1983). 

The WQSP collected groundwater samples from the Dewey Lake Redbeds using the private 

wells discussed above. The private wells that are completed in the Dewey Lake RedbedS and 

have been sampled three or more times (see Table 2-1) include Bam Well, Ranch Well, and 

Twin Wells-Pasture Well. The results from these three wells are included in the water-quality 

background characterization for the WIPP. 

3.2.2 Rustler Formation 
The Rustler Formation contains the most transmissive water-bearing units in the WIPP area. 
The Culebra Dolomite Member of the Rustler Formation is the fll'St continuous water-bearing 

zone above the Salado Formation (waste repository horizon) and is the most transmissive 

hydrologic unit in the WIPP area (Figure 3-2). Water in the Culebra Dolomite is usually 

present in fractures and is confmed by the overlying gypsum or anhydrite and underlying clay 

and anhydrite beds of the other Rustler members. The Magenta Dolomite Member, also a 

confmed water-bearing unit in the WIPP area, is a distinctive clastic carbonate bed with thin 

• 

interbeds of anhydrite. The Magenta Dolomite is the uppermost water-producing zone in the • 

Rustler Formation (Figure 3-2). Where the Magenta Dolomite is saturated, water usually 

occurs in the thin silt beds or silty dolomite but also has been found along bedding planes and 

in fractures. 

Water chemistry and hydrogeologic characteristics of the Culebra and Magenta Dolomites are 

highly variable across the site area. Results of site characterization studies have shown that 

water-quality variability in the Culebra Dolomite may be a function of the local variability in 

hydrogeologic conditions. The groundwater hydrology and water-quality characteristics of the 

Culebra and Magenta Dolomite Members of the Rustler Formation are discussed in detail 

below. 

3.2.2.1 Culebra Dolomite Member of the Rustler Formation 
Hydraulic ptoperties of the Culebra Dolomite vary considerably from place to place across the 

site (La Venue et al., 1988). In general, transmissivity appears to be a function of the size and 

number of fractures and openings. The transmissivity o{ the Culebra Dolomite across the 

WIPP region varies by six orders of magnitude (Figure 3-3). The higher transmissivity values 

have been measured in Nash Draw, a highly fractu.red area caused by dissolution of Rustler 

and Salado Formation evaporites. The. highest value of transmissivity reported for the 
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Culebra is 1.25 x 1o3 square feet per day (f~/day) or 1.34 x 10·3 square meters per second 

(m2/s) at Well WIPP-26 within Nash Draw. The transmissivity of the Culebra Dolomite 

generally decreases from west to east across the site area (Figure 3-3). The lowest 

transmissivity reponed iss 0.004 f~/day (2.15 x 10·9 m2/s) at Well P-18 east of the WIPP 

Site. As shown in the contour map in Figure 3-3, Culebra Dolomite transmissivities are 

relatively high in a wide region south of the WIPP Site and east of Nash Draw. A narrow 

linear zone of high transmissivity extends north into the WIPP area from the southern high 

transmissivity region. A zone of higher transmissivity occurs north of, but does not penetrate, 

the WIPP Site area. 

Groundwater flow in the Culebra Dolomite exhibits considerable variability in both direction 

and gradient across the WIPP Site area. This variability may be the result of lateral variation 

in Culebra Dolomite permeability and differences in fracture orientation as discussed by 

Mercer ( 1983). Culebra Dolomite water levels in the WIPP Site vicinity have been impacted 

by continuous drainage into one or more of the WIPP shafts since construction of the original 

exploratory shaft and by large-scale pumping during numerous aquifer tests and WQSP 

sampling. La Venue et al. (1988) reviewed Culebra Dolomite water-level data, borehole-fluid 

density data, and WIPP-related hydraulic stresses and derived estimates of the undisturbed 

freshwater equivalent heads at 31 wells (Figure 3-4). The contours on Figure 3-4 show that 

the estimated flow direction in the Culebra Dolomite prior to WIPP-related effects was 

generally to the south and southwest. Flow directions presented by Crawley (1988) and 

Lappin (1988) also indicate a general southerly flow direction across the WIPP Site area 

(Figure 3-4 ). The flow directions shown by the arrows on Figure 3-4 were developed 

considering the variability of formation- fluid density and the local geologic structure of the 

Culebra Dolomite. Davies (1989) and Crawley (1988) suggest that flow directions south of 

the WIPP Site may have a larger easterly, down-dip component than is predicted considering 

only freshwater heads. 

• 

• 

Figure 3-5 shows the recent (post-WIPP-related stresses) potentiometric surface of the Culebra 

Dolomite based on the results of the Pressure-Density Survey Program (Crawley, 1988). 

Figure 3-5 indicates that there is considerable variability in gradient and flow direction within 

the WIPP Site area. The hydraulic gradient in the imm~ate WIPP Site vicinity is 

approximately 20 feet per mile, while the gradient south and southwest ~f the site is much 

flatter. The gradient between Wells H-07b and H-09b is less than 5 feet per mile, while the 

gradient between Wells H-07b and H-08b is less than 1 foot per mile (Crawley, 1988). The • 

broad area south of the WIPP, where the gradient appears to be extremely flat, may represent 
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the transition from an area of fractured dolomite to that of a fractured and disrupted unit 

created by the extensive dissolution in Nash Draw area. 

Culebrs Groundwater Chemistry. The groundwater chemistry of the Culebra Dolomite 

across the WIPP Site area is extremely variable. The 'IDS within the Culebra Dolomite 

ranges from less than 5,000 mg/1 southwest of the WIPP to greater than 200,000 mg/1 east of 

the site (Figure 3-6) (Crawley, 1988; Holt et al., 1992; Siegel et al., 1991). Culebra Dolomite 

water chemistry also varies from a slightly brackish calcium sulfate type southwest of the site 

to a predominantly sodium chloride water east of the WIPP. 

The great variability in water quality in the WIPP vicinity can be characterized on the basis 

of IDS, major element concentrations, and major element ratios. The water quality of the 

Culebra Dolomite has been divided into "type areas" based on these chemical characteristics. 

Siegel et al. (1991) and Holt et al. (1992) show four coinciding type areas of Culebra 

Dolomite water quality (Figure 3-7). These types of areas are similar to those described by 

Ramey (1985) and are briefly summarized. below . 

The easternmost type area (Type Area 1) is characterized by a highly saline sodium-chloride 

brine with IDS greater than 100,000 mg/1 and high concentrations of magnesium, calcium, 

and potassium. Type Area 2, located southwest of the WIPP Site, contains water which is 

relatively fresh with calcium and sulfate as the dopnant solute species. Type Area 3 is an 

intermediate zone of variable composition dominated by sodium chloride, with ms 
increasing to the east. This type area may represent a mixing zone between the sodium

chloride brine of Type Area 1 and the fresher calcium-sulfate water of Type Area 2 

(Holt et al., 1992). In all Culebra Dolomite hydrochemical type areas, groundwater is at or 

near saturation with respect to gypsum (CaS04 ·2H20). The distinction between Type Areas 

1, 2, and 3 is pnmarily due to the amount of sodium and chloride in the groundwater.

Located in the western half of Nash Draw, anomalously high salinities and potassium contents 

characterize the groundwater of Type Area 4 (Siegel et al., 1991; Holt et al., 1992). The 

water in Type Area 4 appears to be contaminated by effluent from potash mining operations 

in the area (Siegel et al., 1991; Holt et al., 1992). 

The division of the Culebra Dolomite in the WIPP area into hydrochemical type areas shows 

that there are distinct populations of water chemistry. Area-wide background values for the 

water-chemistry parameters cannot be established due to their highly variable nature. 
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Concentrations of the major cations and anions often differ by more than an order of • 

magnitude in wells separated by less than 2 miles (such as between H-02 and H-15) in the 

immediate WIPP area. Considering this great variability, the background must be established 

on an individual well-by-well basis and not characterized on an area-wide relationship. The 

background mean concentration or range of concentrations for given analytical parameters 

must be defined at each well in order to be useful for future comparisons in determining 

changes in local water quality. 

Ramey (1985) was fli'St to note that modem groundwater flow directions within the Culebra 

Dolomite do not appear consistent with the modem solute distribution. When compared with 

groundwater flow directions. the distribution of TDS within the Culebra Dolomite generally 

decreases down gradient in the direction of flow which is an unusual relationship. As 

summarized in Lappin (1988) and Holt et al. (1992), isotopic evidence (Lamben and Harvey, 

1987), as well as modem Culebra Dolomite transmissivity and head distribution, preclude 

modem vertical recharge to the Culebra Dolomite . Modem vertical recharge cannot account 

for the modem flow/salinity distribution relationship. One possible mechanism that may 

account for the modem relationship between flow direction and solute distribution involves 

paleo fluid flow to the northeast during past periods · of higher recharge followed by a reversal 

in flow direction to that seen today (Lamben and Harvey, 1987; Holt et al., 1992). This 

relationship is consistent with the interpretation of Lam ben and Harvey ( 1987) that suggests a 

transient, rather than steady state, hydrologic settiDg, and no present active recharge to the 

Culebra Dolomite in the immediate WIPP area. 

Mercer (1983) noted an increase in IDS in the Culebra Dolomite from west to east and 

defined a line to the east, where the sum of the potassium plus magnesium concentrations 

exceed 100 milliequivalents per liter. Mercer indicates that this line approximates the 

dividing line between . ~gions of higher tran_smissivity_ to the we~t and l~wer transmissi~tr _to 

the east, possibly indicating a stagnant flow system east of the site. 

Chapman (1988) indicates that there is a clear linear correlation between IDS and chloride. 

and the almost one-to-One molar correlation between sodium and chloride is sttong evidence 

that the salinity increase is due to halite dissolution. ~hapman also proposes that the increase 

in magnesium and potassium concentrations eastward across the site is the result of 

dissolution of other evaporite minerals associated with the halite and that there is no obvious 

reason to relate the high potassium and magnesium concentrations to low aquifer 

transmissivity and long residence times as described by Mercer (1983). 
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Holt et al. (1992) present the argument that there is a clear correlation between Culebra 

Dolomite transmissivity and water chemistry. The presence of high-IDS groundwater with 

high concentrations of magnesium and potassium in the eastern WIPP area may reflect the 

record of a past flow system where the Culebra Dolomite received recharge from the west or 

southwest with groundwater flow to the east, which suppons the nonsteady state hypothesis of 

Lamben and Harvey (1987). The present very low transmissivity found in the Culebra 

Dolomite in the eastern section of the project area may have restricted the redistribution of 

solute back toward the southwestern pan of the project area. 

The magnesium/calcium molar ratio (Holt et al., 1992) increases from southwest to northeast 

from 0.3 at Well H-09 and the Poker Trap Windmill to 3.1 at Well H-15. The high 

magnesium concentrations to the east may be the result of long-term dissolution of evaporite 

minerals with little, if any, input of fresh water. This fluid may result from very long 

residence times in a stagnant flow system as suggested by Mercer (1983) and Holt et al. 

(1992). The existence of low IDS water with a fundamentally distinct chemical composition 

and relatively high transmissivity in the southwestern region may indicate that this area acts 

as a separate and active flow system within the Culebra Dolomite. These data suggest that 

the southwestern area may have a limited hydrologic connection to the Culebra Dolomite in 

the eastern and northeastern sections of the project area. 

Chapman (1988) notes that as groundwater moves from north to south, TDS decreases by an 

order of magnitude and the overall water chemistry changes from sodium-chloride-dominant 

to calcium-sulfate-dominant. Chapman proposes that the only plausible mechanism for this 

change is the input of a large quantity of low IDS water, or recharge. The possibility of 

recharge in the southern area is enhanced by the presence of solution and fill features such as 

gypsum caves in the Fony-Niner Member of the Rustler Formation near the Gnome Site. 

Chapman ( 1988) indicates-that these features could act as conduits, supplying fresh water to 

deeper ~ustler Formation units. 

The observations of many investigators suppon the concept that the Culebra Dolomite may 

have experienced changes in groundwater flow directions and that it has received recharge at 

different periods of time in the past and may be receiving recharge locally in the western and 
J 

southwestern pans of the WIPP area today. All of these conditions have influenced the water 

chemistry of the Culebra Dolomite as seen today . 
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3.2.2.2 Magenta Dolomite Member of the Rustler Formation 
The Magenta Dolomite Member of the Rustler Formation is the uppermost of two regionally 

persistent dolomite units within the Rustler Formation (Figure 3-2). The Magenta Dolomite is 

typically a fine-grained, gypsiferous, arenaceous dolomite (Holt and Powers, 1988). 

The Magenta Dolomite was tested hydrologically at 16 locations in the vicinity of the WIPP 

Site (Mercer, 1983; Beauheim. 1986, 1987). The measured transmissivity values from these 

tests are shown on Figure 3-8. Most of these values are less than or equal to 0.1 ffl/day 

(1.1 x 10·7 m2/s). Higher values of transmissivity have been measured· at some wells 

including H-06a and H-09a (0.3 and 1.0 ffl/day [3.2 x 10·7 and 1.0 x 10-6 m2/s], 

respectively). The transmissivity of the Magenta Dolomite has been enhanced in Nash Draw, 

where dissolution of the Salado and Rustler Formations has produced significant fracturing of 

the unit. The two highest transmissivities measured in the Magenta Dolomite, 375 fr?-/day 

(4.0 X 104 m2/s) and 53 ffl/day (5.7 X w·5 m2/s). Wt"!T'I"' fnnnti in Nash Draw at Wells 

WIPP-25 and WIPP-27, respectively. 

Water levels have been measured in the Magenta Dolomite since 1979. Figure 3-9 shows the 

elevations of these water levels along with equivalent freshwater-head elevations calculated 

using borehole-fluid density data presented in Mercer et al. (1981), Dennehy and Mercer 

(1982), Mercer (1983), Lamben and Robinson (1984), and Richey (1986, 1987). The 

contours on Figure 3-9 indicate a general westerly flow across the WIPP Site area toward 

Nash Draw, where groundwater probably flows through fractures and drains into lower units. 

In the northeast end of Nash Draw, the water flow is generally to the southwest, probably 

moving down through fractures into lower units in the central part of the draw. 

The potentiometric swface map in Figure 3-9 suggests some variability in permeability across 

the WIPP Si~ area. The hydrologic gradient across the site varies from 16 to 20 feet per 
mlle-on the eastern side, SteePening tO about 32 feet per mile along the western side near 
Nash Draw. This steepening may reflect drainage of groundwater from the Magenta 

Dolomite into lower units through fractures associated with dissolution or may only reflect a 

decrease in penneability. 

If modern recharge to the Magenta Dolomite is occurring, ii probably takes place outside of 

the WIPP area, in areas such as Bear Grass Draw or possibly Clayton Basin (Holt et al., 

1992, and Hunter, 1985). The potentiometric contour map seems to indicate that recharge 

may be occurring to the east of the WIPP Site. However, it is believed that the apparent 
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recharge is either from the effect of corrections made for variable water quality (density 

corrections) or the locally steep gradients that result from decreased permeability to the east. 

The IDS in Magenta Dolomite groundwater range in concentration from 5,460 mg/f in Well 

H-09a to 270,000 mg/f in Well H-10a (see Figure 3-9 for the location of Well H-10a). The 

water is considered saline to briny. The Magenta Dolomite has not been sampled with the 

same density as the Culebra Dolomite, due to the fewer number of wells completed in the 

Magenta Dolomite and the fact that much more emphasis was placed on characterizing the 

Culebra Dolomite in past investigations. The WQSP has routinely sampled only four wells 

completed in this unit. Groundwater-quality data were collected from Wells H-03b1, H-04c, 

H-OSe, and H-06c. 

In general. the chemistry of Magenta Dolomite water is variable. Groundwater types range 

from a predominantly sodium-chloride type at Well H-04c to a calcium-magnesium-sodium

sulfate type at Well H-06c. Water-quality data do not indicate a clear trend or definitive 

groupings of water chemistry in the Magenta Dolomite. Groundwater at Well H-04c appears 

to be anomalously high in TDS concentration (23,500 mg/1) and scxiium (7,100 mg/1). The 

TDS concentration for the other three wells sampled by the WQSP are in the range of 4,800 

to 8,100 mg/f and sodium concentrations from 650 to 1,500 mg/f. The water chemistry at 

Well H-04c may indicate a general overall increase in TDS concentrations to the south and 

southwest, away from the WIPP Site, and a potential change to a predominantly sodium

chloride type water in that area. 

In the WIPP area. the general water quality of the Magenta Dolomite is better than that of the 

Culebra Dolomite. However, water from the Magenta Dolomite is not used anywhere in the 

vicinity of the WIPP . 
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4.0 Background Groundwater Quality - Methodology 

The main objective in characterizing background water-quality for the area around a waste 

management facility is to develop a tool that can be used to assess future changes in water 

quality as related to activities conducted at that facility. The characterization of the WIPP 

water-quality represents a best estimate of the naturally occurring background water chemistry 

in the area of the WIPP. The background water chemistry will be used as the standard to 

which future analyses will be compared to determine if changes in water quality have 

occUITed. 

As discussed in Section 3.2.2, the water quality of the Culebra and Magenta Dolomite 

Members of the Rustler Formation is highly variable between individual wells across the 

WIPP Site area; therefore, background water-quality values could not be defmed for the WIPP 

area as a whole. The variable nature of water quality required that background concentration 

values for the individual chemical parameters be defined at each individual well. 

WIPP water-quality data for each well included in the background characterization program 

were evaluated for general data quality, accuracy, precision, and repeatability to develop a 

useful and reliable data set The data were then evaluated for apparent trends, such as general 

increases or decreases in parameter concentration with time. Finally, the data were tested for 

outliers, and where possible, background mean ccmcentrations, concentration ranges, and 

confidence intervals were established. These concentrations and ranges represent the 

background values for the chemical parameters evaluated at the individual well sites. The 

results of this evaluation are presented in Chapter 5.0. 

The following sections describe in more detail the methodology employed to determine 

background groundwater quality. 

4.1 Preliminary Data Evaluation 
For the purpose of establishing background water quality, analytical parameters were divided 

into the following groups: 

• 

• 

• Major Cation and Anions - The major cations and anions inc.lude calcium, 
sodium, magnesium, potassium, chloride, sulfate, and bicarbonate. Together 
these are the bulk (greater than 99 percent) of the dissolved constituents in WIPP 
area groundwaters. The concentrations of these parameters were generally well • 
above the method detection limit (MDL). A background concentration range 
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was established for each of these parameters at each well using standard 
statistical methods. 

• Minor Cations, Anions, and Indicator Parameters - These include, for 
example, trace metals, phosphorus, and total organic carbon (TOC). In general, 
concentrations of these parameters were very close to or below the MDL. A 
background concentration range based on statistical methods could not be 
established for these parameters, as discussed in Section 4.5. However, a 
background range, based on detections and MDI..s, was established for the minor 
constituents at each well. 

• Organic CDmpounds - These parameters include selected volatile and semi
volatile organic compounds (VOCs and Semi-VOCs, respectively), pesticides, 
and polychlorinated biphenyls (PCBs). Very few of these compounds were 
detected in WQSP groundwater samples. Because of the extremely small 
number of detections, each detection is listed in the appropriate table for each 
well in Clapter 5.0. 

4.2 Evalwtlon of Trends 
An important objective of groundwater-quality monitoring is to detect changes or tleDds in 

parameter ccmcent:ratious over time. In a hydrologic system such as the Rustler Fmmation at 

the WIPP' which presently exhibits great Ileal variability in Water chemistty and appeam to 

be in a transient stare, natural water-quality changes may occur over long periods of time. 

Large-scale pumping of groundwater during testing and sampling activities may act to 

enhance water-quality changes by p10111oting migration of water with diffe:rem chemistries 

toward pumping centers. In addition, water quality at a particular well may change with 

pumping due to the removal of contaminams introduced during well construction. 

If tleDds in chemical parameter CODCh•'*arions exist. IepitSi ntative background values may be 

difficult to emhJish Future parameter c:oncemrations at individual well sites may differ from 

the estimatrdbackgroaud concemratioDi due to Dltural. chiilges, which could make evaluation 

of the ilnpact fmm the WIPP facility difficult. 

Water-quality dala for sepanse parametell fiOm individual wells were plotted on 

concentration versus time graphs as described by Gilbert (1987). 'Ibe graphs were visually 

examined for apparent temporal trends in c~on over time. In general, tempmal ttends 

in groundwater chemistry for most puameters at most weDs wer.: not observed (or wen: 

relatively weak). Apparent trends were funbc:r evaluated using the Mann-KendaD 

Nonpa~ametric Test for TrtDds (G~ 1987). In all cases, the test results indicated that the 

4-2 



probability of an actual trend was very low, at least based on the small data set available for 

analysis. Long-term temporal trends may exist but could not be identified with the small 

number of data points available for evaluation (3 to 5) and the variability of the data. 

The main conclusion from the trend evaluation is that no significant temporal trends can be 

identified from the available data. Based on this conclusion, the statistical methods selected 

for data analysis are appropriate. Statistically-determined background concentration mean 

values and associated confidence intervals can be determined and are probably not influenced 

by trending data. Detail on potential trends at individual wells is provided in Chapter 5.0 and 

summarized in Chapter 7 .0. 

4.3 Evaluation of Outliers 
Prior to the statistical analysis and the construction of confidence intervals, the WQSP data 

were evaluated to identify potential outliers. Outliers are values that do not fall within an 

expected range or whose deviation from a mean is greater than expected (Kennedy and 

Neville, 1986). The procedure employed to identify outliers included the following: 

• Potential outliers were visually identified on the concentration versus time plots . 

• Each of these potential outliers was tested using the Q Test (Fritz and Schenk, 
1966). The Q Test is applicable when the number of observations is small. The 
test was conducted at a confidence level of 90 percent, indicating that a 
questionable value may be rejected wtth 90 percent confidence that it is 
significantly different from the other results in the sample. The Q Test involves 
dividing the difference between the value of the potential outlier and the nearest 
neighboring value by the range to obtain a quotient, Q. The range includes the 
potential outlier. If the calculated Q is greater than a rejection quotient, Qo.90' 
the questionable value is labeled as an outlier. 

• An -additional test was performed on the values labeled as outliers by the Q Test 
tb ensure that the outliers were not due to a routine and acceptable level of 
analytical enor. It was assumed· that an acceptable relative accuracy for WQSP 
data was ± 20 percent. For each Q Test outlier and its nearest neighbor, the ± 
20 percent interval was calculated. If the intervals overlapped, the difference 
between the two values was ascribed to acceptable analytical error, and the 
questionable value was considered to be valid. Conversely, if the intervals did 
not overlap, the questionable value was ~onsidered to be a true outlier. 

Concentration values determined to be outliers by the above procedure were removed from 

• 

• 

the data set used to construct background confidence intervals for the major cations and • 
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anions. Outliers identified by this procedure were also removed from the minor constituent 

data sets before preparing background concentration ranges. Appendix B presents a list of all 

of the outliers that were removed from the WQSP data set prior to the background 

determination. These outliers amount to approximately two percent of the WQSP caticms, 

anions, and indicator analytes data. 

4.4 Stlltlst/CIII Methods 

Background concentration ranges, represented by 95 percent confidence intervals, were 

established for major cations and anions. The major cations and anions· are listed in 

Section 4.1. Confidence intervals were constructed for each parameter at each well using the 

Student's t distribution following standard methodology presented in Kbazanie (1986). The 

t distribution was selected because the number of samples available from each well was 

small, i.e., 3 to S. The consttuction of confidence intervals based on the t distribution 

assumes that the data are normally distributed. As discussed in Section 4.2. temporal trends 

in groundwater chemistty we~e not generally observed (or were ~elatively weak). Tbe lack of 

temporal trends indicated that the use of the Student's t distribution wu appropriale. 'Ibis, 

combined with the observation that concem:ratioDs of major constituents were generally well 

above detection limits, indicates that the assumption of nmmality is wammted. 

The 95 percent confidence level was selected because the 99 percent level produced 

unrealistically wide background concentmtion ranus when only three samples were available. 

The 90 percent confidence level was not selected because it produced very narrow ranges 

when five samples were available. The 95 percent confidence level implies that there is 0.95 

probability that a "true" mean background concenttation is within tbe computed concentration 

range represented by tbe 95 perccm confidence imerval. 

Table 4-l lisl& lbe.number of observations used to ccmstruct.confidence intervals for tbe major 

cations and anioas. It is appateut from Table 4-1 that the number of observations at a given 

well varies. This variation wu due to c:hanges in the analytical program from one sampling 

round to tbe m:::u aud was also due to the removal of outliers. Table 4-1 explains why 

confidence intavals were not computed for some major cations aDd anions at ceuain wells. 

Confidence interval wnsuuction for a specific parameter at a given well requires tbe 

mno~ I 
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Table 4-1 
Number of Observations Used to Construct Confidence Intervals 

Will Boron Celdum Iron Uthlum Mlgn .. lum MlngaMH Pota .. lum Sodium 

Barn Well 3 3 4. 3 3 4. 3. 3 

OOE-1 r 3 3 1111 3 3 3 3 
OOE-2 3 ~ ~ 1111 3 3 3 3 

Engle Wei 3 3 3 ~ 3 3 3 3 

H-02a 3 3 3 ~ 3 3 3 3 
H-03b1 5 5 5• ~ 5 5• 5 4a 

H-03b3 5 5 5 3 5 5 5 5 

H-04b 5 ~ 5 4 5 5 5 5 

H-04o 5 ... 5 5 5 5 5 4a 

H-05b 5 5 5 3 5 5 5 5 

H-05o 5 5 5 5 5 5• 5 5 

H-06b 5 5 5 3 5 5 5 5 
H-08o 5 5 5 5 5 5• 5 4a 

H-07b1 5 5 ... .. 5 5 4a 5 
H-08b . 3 3 3 ~ 3 3. 3 3 
H-OQb ' 

31111 4 4. 3 4 4 4 4 

H-11b3 ... 5 5• r 5 5 5 5 
H-12 3 : 3 3 ~ 3 3 3 3 
H-14 3 3 3 3 3 3 3 3 

H-15 3 : 3 ~ 3 3 3. 3 3 

H-18 3 3 3 3 3 3 3 3 

P-14 3 3 . 3 ~ 3 3 3 3 

P-17 3 3 3 2v 3 3 3 3 
Ranch Will .. a- 5• ~ 4 5• 4 4 

TwlnWele 3 3 4. 2v 3 4. 3. 3 
WIPP-10 6 6 4. 4u 6 6 5 5 
WIPP-25 4 4 4 3 4 4 4 4 
WIPP-28 3 3 3. ~ 3 3. 3 3 

Refer to tooenot .. at t. end of tHe table • 
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Strontium 

3 

3 

3 
3 

3 

5 

5 
5 

5 
5 

5 
5 
5 
5 I 

3 
4 ' 

5 
3 
3 

3 

3 

3 

3 

4 

3 

5 
4 
3 

.) 
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Table 4-1 (Continued) 
Number of Observations Used to Construct Confidence Intervals 

Well · Albllnlty Broml• Chlorl. Fluoride pH Sulfate Totel Dluolved Sollda I 

BarnWell 3 3. .. .. .. .. 4 

OOE-1 2'" 3 3 3 3 3 3 

OOE-2 2'" ' 3 3 3 3 3 3 
Engle Wei 2'" s· 3 3 3 3 3 

H-02• 3 3 3 ~ 3 3 3 
H-03b1 .. .. u 5 5 5 5 5 
H-03b3 .. 5 5 5 5 5 5 

H-04b .. 5 5 5 5 5 5 

H-04o 5 5 5 5 ..II 5 5 
H-05b 5 5 5 5 .... 5 5 
H-05o 5 5 .... 5 5 5 5 
H-08b 5 5 5 5 5 5 5 

H-08o 5 5• 5 5 5 5 5 

t H-07b1 5 5• 4u 5 5 5 5 

H-08b 3 3. 3 'r 3 3 3 

H-OGb .. .. .. .. .. .. .. 
H-11b3 .. 5 5 5 5 5 5 
H-12 3 3 3 3 3 3 3 

H-14 3 3 3 3 3 3 3 

H-15 3 3 3 3 3 3 3 

H-18 3 3 3 3 3 3 3 
P-14 3 3 3 3 3 3 3 

P-17 3 3 3 3 ~ 3 3 

RanohWell .. .. 5 5 5 5 5 

TwlnWela 3 3 .. .. .. 311 .. 
WIPP·11 5 5 5 5 5 5 5 
WIPP·25 .. .. .. .. .. .. .. 
WIPP-28 3 3 3 3 3 3 3 

Refer to foolnat• at h end of lhl• table. 
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Table 4-1 (Continued) 
Number of Observations Used to Construct Confidence Intervals 

FOOlNOTES: 

ttconfldence mt.rv.S ra oonewated Lecau .. greater than 60 percent of obHrvallona were below 1he method detec11on limit. 
"OUtler reniCJIIM, ~ lnllrval :not oonetrucMd becauM only two obMrvatlone remain. 
0Contldtnoe lnterv.S nat oonltrucMd becauM fMre .,. leN than thrH obHrvatlonl. 
doutller removed, ~ lnttrval wu OOMtructed. 
•OUtler removed, OOIIftdlnoe lntlrYif nee oonltructed McaUM gr.ater flan 50 percent of remaining obMrvatlona were below 1he method detection limit. 
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• At least three observations. 

• At least 50 percent of the observations must be greater than the MDL. 

The t statistic varies inversely as a function of the number of observations. 1bis means that 

confidence interval widths are related to the number of observations, as well as, the sample 

standard deviation. Thus, at a given well, the relative variability in width of confidence 

intervals is due to both the sample standard deviation and the number of observations used to 

consauct the confidence intervals. 

4.5 FactoiS Influencing Data Usability 
As described in Section 2.7, the TDS content (filterable residue) of groundwater samples from 

many WQSP wells was relatively high. High TDS samples requiml dilution prior to analysis, 

and the dilution factors apparently varied during the WQSP. The variable dilution factors 

resulted in MDLs that were not consistent from sampling round to round. Variable MDLs 

affected the use of the minor constituent dara in establishing backgmDnd ccncenttations. For 

example, the MDLs for many of the trace metal analyses were relatively high (often from 1.0 

to 10 mg/f), preventing quantification of trace metal CODCeDttalioas. Large dilutions and the 

resalting high MDLs, in effect, reduced the sensitivity of the analysis of samples for minor 

constituents. The numerous nondetections at high MDLs made establishing background 

concentrations difficult for many trace metals. 

Large sample dilution probably magnified spurious, near-MOL detections. For example, if 

the MDL for chromium is 0.010 mg/f, detections of 0.011 and 0.012 mg/f are typically 

observed. However, if samples ue diluted 100 to 1, the MDL becomes 1.0 mg/f, aDd the 

same low-level dctec:lions become 1.1 and 1.2 mg/f, respectively. In this manner, spurious 

detections can awe- to be_ very significant. Ccmsidering the reasons discussed above, 

confidence imerva1s were not calculated for minor cations, anicms, and indicator analytes • 



• 5.0 Background Groundwater Quality - Results 

• 

• 

This chapter presents the results of the analysis of WIPP WQSP background groundwater 

chemistry. For each well, background groundwater chemistry is listed in a summary table 

and major cation and anion concentrations are plotted as a function of time. Also, temporal 

trends in groundwater chemistry are discussed. The results presented below do not include 

outliers. The procedure used to identify outliers is given in Section 4.3, and the resulting 

outliers are tabulated in Appendix B. Appendix C contains the WIPP WQSP groundwater 

quality data set used to produce this repon. Chapter 5.0 is divided into sections that 

correspond to individual wells. 

5.1 Barn Well 
Samples of groundwater from the Dewey Lake Redbeds were collected at the Bam Well. The 

Bam Well was sampled four times; the fli'St groundwater sample was collected in November 

1987, and the most recent was collected in June 1990. Samples collected in April1988 were 

analyzed for an abbreviated suite of metal and general chemical parameters. Volatile organic 

compounds, semi-VOCs, and total PCBs were analytes in the November 1987 sampling evenL 

Pesticides and a limited suite of VOCs were analytes in the April1988 sampling. 

Consequently, groundwater from the Bam Well was tested only once for most hazardous 

organic compounds. 

Background concentrations for constituents in Bam Well groundwater are listed in Table 5-1. 

Table 5-1 gives the mean concentration, standard deviation, and 95 percent confidence 

interVal for major groundwater constituents. Also shown in Table 5-1 are the concentration 

ranges of minor constituents. Hazardous organic constituents were not detected in 

groundwater samples from the Bam Well 

Sodium is the dominant cation in Bam Well groundwater, followed by calcium and 

magnesium; bicarbonate and sulfate are the dominant anions (Table 5-1). Groundwater 

collected from Bam Well is classified as fresh, because the TDS concentration is less than 

1000 mg/f (Freeze and Cherry, 1979). 

Figure 5-1 shows the temporal variation in the concentration of ~ix major constituents of Bam 

Well groundwater. Though concentrations fluctuate, no temporal trends are observed in these 

or any other constiruents of Bam Well groundwater. 
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Table 5-1 • Background Groundwater Chemistry 
Barn Well 

Major Constituentsa 
Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 0.36 0.03 0.28-0.44 

Calcium 66 8 47-85 

Iron NCb NC <0.1c 

Uthium 0.05 0.01 0.03 - 0.06 

Magnesium 34 3 26-41 

Manganese NC NC <0.01SC 

Potassium NC NC <SC 

Sodium 108 14 74- 142 

Strontium 0.9 0.1 0.6- 1.2 

General Chemis~ • Alkalinity (as HC03'} 2n 6 262-291 

Bromide NC NC <2! 
Chloride 41 5 32-49 

Fluoride 2.6 f.1 2.5 - 2.7 

pH (s.u.)d 7.27 0.57 6.37- 8.17 

Sulfate 206 25 167- 246 

Total Dissolved Solids 668 39 606-729 

See footnotes at end of ta.bfe. . 
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Table 5-1 (Continued) 
Background Groundwater Chemistry 

Barn Well 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total Organic Carbon 
Total Or'Qanic Halogen 

See footnotes at end of table • 

Concentration Range 

<2 
<0.06 
<0.05 
<0.2 

<0.005 
<0.005 
<0.2 

S0.02 
<0.05 
S0.03 
<0.05 

<0.0002 
<0.02 
<0.04 
<0.05 

5-3 

24-54 
<0.01 
<0.05 
<0.03 
0.06 

S0.03 

<0.02 
<2 

7.1 - 9.6 
<0.008 
S0.04 

S4 
S0.15 



Table 5-1 (Continued) 
Background Groundwater Chemistry 

Barn Well 

Hazardous Organic Constituents 

None Detected 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 
c The 95% confidence interval was not calculated. The observed concentration range is 

reported. 
d s.u. = standard pH units. 
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5.2 Well DOE-1 

Groundwater samples from the Culebra Dolomite were collected at Well DOE-1. Well • 

DOE-1 was sampled three times; the first sampling occurred in April 1985, and the most 

recent sampling took place in July 1987. Groundwater collected during each sampling event 

was analyzed for VOCs, semi-VOCs, metals, and general chemical parameters. Samples 

collected during the July 1986 and July 1987 rounds were also analyzed for total PCBs. 

Analytical results for major constituents from the April 1985 sampling event were provided 

by Bendix (Uhland and Randall, 1986). All other results were provided by ITAS. 

Background concentrations for constituents in groundwater from Well DOE-1 are listed in 

Table 5-2. Table 5-2 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-2 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well DOE-I. 

Sodium is the dominant cation in groundwater at WeJ.l DOE-1, followed by calcium, 

magnesium, and potassium; chloride is the dominant anion, followed by sulfate (Table 5-2). 

Groundwater in Well DOE-1 is classified as brine (Freeze and Cherry, 1979), because 'IDS 

exceed 100,000 mg/t. Well DOE-1lies within hydrochemical Type Area 1 of the Culebra 

Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in Type Area 1 contains 

'IDS greater than 100,000 mg/f, and sodium and chloride are the dominant dissolved 

constituents. Several trace metals were detected m groundwater samples from Well DOE-I. 

Cesium. chromium, cobalt. copper, lead, and titanium were repeatedly detected at 

concentrations generally less than 1 mg/f (Table 5-2). However, as discussed in Section 4.5, 

the validity of trace constituent data is uncertain, due to the problems associated with the 

analysis of high-1DS solutions. 

Several hazardOus organic constituents were detected in samples of groundwater from Well 

OOE-1 (Table 5-2). The majority of the detections occwred in the April 1985 sample, and 

the only compound repea!edly detected was acetone (Table 5-2). According to an EPA risk 

assessment guidance document (EPA, 1989), all of the organic compounds detected, with the 

exception of n-nittoso-di-methylamine, could be attt;ibuted to laboratory contamination. 

Figure 5-2 shows the temporal variation in the concentration of the six major constituents of 

Well OOE-1 groundwater. The calcium concentration appears to decrease with time, while 
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• Table 5-2 
Background Groundwater Chemistry 

Well DOE·1 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron NCb NC 34- 35c 

Calcium 1,567 153 1 '187 - 1 ,946 

Iron 1.1 0.4 0.2- 2.1 

Lithium NC NC 3.2c 

Magnesium 1,533 116 1 ,247 - 1 ,820 

Manganese 0.27 0.10 0.02-0.53 

Potassium 1,000 100 752- 1,248 

Sodium 46,000 0 46,000 

Strontium 18.1 13.5 0- 51.5 

• General Chemist~ 
Alkalinity (as HC03 ") NC NC 44- s-r: 
Bromide 61 3 55-68 

Chloride n,333 3 8'12 68,609 - 86,058 

Fluoride 1.0 0.1 0.6- 1.3 

pH (s.u.)d 6.84 0.32 6.06-7.62 

Sulfate 6,883 454 5,756 - 8,010 

Total Dissolved Solids 131,667 2,887 124,495 - 138,838 

See footnotes at end of table • 

• 
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Table 5-2 (Continued) 
Background Groundwater Chemistry 

Well DOE·1 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N} 
Phenolics 
Phosphate. (as P) 
Total Olg&nic Carbon 
Total Organic Halogen 

See footnotes at end of table. 

~WIP:R-2154 

Concentration Range 

5-8 

S1.4 
1.3 

<0.5 
S0.07 
S0.24 
0.07 

0.4-0.48 
0.38-0.4 
0.1 - 0.30 
0.1 - 0.18 
0.6- 1.3 
S0.0008 

<0.05 
<0.3 
<0.5 

11 - 21 
0.1 

<0.5 
S0.69 

0.2 
<0.1 

<0.02 
<2 

S0.1 
0.012 
S0.01 

S1 
0.84-9.7 

• 

• 
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Table 5-2 (Continued) 
Background Groundwater Chemistry 

Well DOE·1 

Hazardous Organic Constituents8 

2-Butanone1 

Acetone1 

Acetone1 

Bis(2-ethylhexyl)phthalate1 

Butyl Benzyl Phthalate' 
Di-n-butyl Phthalate' 
Methylene Chloride' 
N-nitroso-di-methylamine 

Toluene1 

Sample 
Date 

25-Apr-85 
25-Apr-85 
28-Jul-87 

28-Jul-87 
25-Apr-85 
25-Apr-85 
03-Jul-86 

25-Apr-85 
25-Apr-85 

a All concentrations in milligrams per liter, except.,Where noted. 
b NC = not calculated. 

Concentration 

97 
29 
44 

33 
1.9 

2.6 
10 

2.4 
2.1 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. 
8 All concentrations in micrograms per liter, only deteded hazardous organic compounds are · 

listed. 
1 Suspected laboratory contaminant . 
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chloride and strontium (not shown on Figure 5-2) concentrations appear to increase. Based 

on charge balance considerations, the calcium and chloride concentration trends do not appear 

to be real. Thus, it is likely that the observed trends are due to sampling and analytical 

variability, rather than actual changes in Well DOE-1 groundwater chemistry. 

5.3 Well DOE·2 
Groundwater samples from both the Culebra Dolomite and the Bell Canyon Fo:anation were 

collected at Well DOE-2. The following discussion penains only to samples collected from 

the Culebra Dolomite. Well DOE-2 was sampled three times; the first sampling occurred in 

March 1985, and the most recent sampling took place in May 1988. Groundwater samples 

were analyzed for metals and general chemical parameters; however, only August 1986 and 

May 1988 samples were analyzed for VOCs, semi-VOCs, and total PCBs. Analytical results 

for major constituents from the March 1985 sampling event were provided by Bendix (Uhland 

and Randall, 1986). All other results were provided by ITAS. 

Background concentrations for constituena in groundwater from Well DOE-2 ate presented in 

Table 5-3. Table 5-3 gives the mean conc:emralion, standard deviation, and 95 percem 
confidence interval for major groundwater constituents. Also shown in Table 5-3 ate the 

concentration ranges of minor constituents. Hazardous organic constituents were not detected 

in groundwater samples from Wen OOE-2. 

Sodium is the dominant cation in groUDdwater at Well DOE-2, followed by calcium, 

magnesium, and potassium; chloride is the dominant anion, followed by sulfate (Table 5-3). 

Groundwater collected from Well DOE-2 is classified u saline, becanse the TDS ate 

approximately 50,000 mg/f (Freeze and Cleay, 1979). Well DOE-21it:s within 

hydrocbemical Type Area 3 of tbe Culebra Dolomite (Holt et al., 1992), as shown in 

Figure 3-7. Groaudwater in Type Area 3 comains TDS ranging from 10,000 to 

100,000 mg/l The MDLs for ttace metals in Well DOE-2 groundwater were relatively high, 

due to the requirement that high-TDS samples must be diluted prior to analysis. 

Figure 5-3 shows the temporal variation in the c:onc:enuation of the six major dissolved 

constituents of Well OOE-2. Calcium and chlqride conccnttations and pH (not shown on 

F'tgure 5-3) appear to have decreased during the WQSP, while •he potassium concentration 

appears to have increased. Bued on charge balance considerations, the large decrease in 

chloride ccmcemration is not likely. Although the calcium cona:naation also appeaa to have 

decreased, the change is not great enough to counter the decrease in the chloride 
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Major Constituentsa 

Table 5-3 
Background Groundwater Chemistry 

Well DOE-2 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 18 6 4-31 
Calcium 1,867 153 1 ,487 - 2,246 
Iron NCb NC 0.35- 0.4c 

Uthium NC NC 0.51c 

Magnesium 1,052 84 844- 1,260 
Manganese 0.49 0.12 0.20-0.77 
Potassium 430 27 364-496 
Sodium 17,500 500 16.258- 18,742 
Strontium 28 6 13-43 

General Chemistrv 
Alkalinity (as HC03") NC NC 130- 160c 

Bromide 41 8 21 -61 
Chloride 32,233 2,909 25,006 - 39,461 
Fluoride 1.3 0.1 1.0- 1.6 
pH (s.u.)d 6.74 0.31 5.98- 7.51 
Sulfate 4,067 404 3,063 - 5,071 
Total Dissolved Solids 56,500 2,179 51,086- 61,915 

See footnotes at end of table. 
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Table 5-3 (Continued) 
Background Groundwater Chemistry 

Well DOE·2 

Minor Constituentsa 
Concentration Range 

Metals 
Aluminum <10 
Antimony 0.6 

Arsenic <0.05 

Barium <0.5 

Berytlium <0.5 

Cadmium <0.05 

Cesium 0.03- 1.7 

Chromium <1 

Cobalt <1 

Copper <1 

Lead <5 
Mercury $0.0017 
Molybdenum 0.03- 0.09 
Nickel <3 
Selenium <0.5 
Silica 6.5- 24 
Silver <0.1 
Thallium <0.05 
Titanium <3 
Vanadium 0.1 
Zinc <1 

General Chemistry 
Cyanide $0.02 
Iodide <2 
Nitrate (as N) <0.1 
Phenolics $0.01 
Phosphate (asP) $0.01 
Total Organic Carbon $5 

Total Organic Halogen 0.61 - 2 

See footnotes at end of table • 
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Table 5-3 (Continued) 
Background Groundwater Chemistry 

Well DOE-2 

Hazardous Organic Constituents 

None Detected 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d 
s.u. = standard pH units. 
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shown in Figure S-3. Seigel et al. (1991) repon that the alkalinity concentration observed at 

Well DOE-2 increased from the March 1985 to the August 1986 sampling event. They 

attribute this increase to acidification of the well in 1985. 

5.4 Engle Well 
Samples of groundwater from the Culebra Dolomite were collected from the Engle Well. The 

Engle Well was sampled three times-March 1985, December 1987, and January 1990. During 

all three rounds. samples were analyzed for metals and general chemical parameters. 

Groundwater samples collected in March 1985 and January 1990 were analyzed for. VOCs 

and semi-VOCs. An abbreviated suite of VOCs were analytes in the December 1987 

sampling event. Pesticides were analytes in the December 1987 and January 1990 sampling 

events. Analytical results for major constituents from the March 1985 sampling event were 

provided by Bendix (Uhland and Randall. 1986). All other results were provided by ITAS. 

Background concentrations for constituents in Engle Well groundwater are listed in Table 5-4. 

Table 5-4 gives the mean concentration. standard deviation. and 95 percent confidence 

interval for major groundwater constituents. Also sho~ in Table 5-4 are the concentration 

• 

ranges of minor constituents and a list of hazardous .organic constituents that were detected in • 

groundwater samples from the Engle Well. 

Calcium is the dominant cation in Engle Well groandwater, followed by sodium and 

magnesium; sulfate is the dominant anion. followed by chloride and bicarbonate (Table 5-4). 

Engle Well groundwater is classified as brackish, because the 'IDS are approximately 

3.500 mg/f (Freeze and Cherry, 1979). Engle Well lies within hydrochemical Type Area 2 of 

the Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in Type 

Area 2 contains 'IDS less than 10,000 mg/t and calcium and sulfate are the dominant 

dissolved co~ents. 

Several detections of hazardous organic constituents were observed in samples of Engle Well 

groundwater (Table 5-4). None of the compounds were repeatedly detected, and according to 

an EPA risk assessment guidance document (EPA, 1989), acetone and diethyl phthalate are 

common laboratory cont;nninants. 

Figure 5-4 shows the temporal variation in the concentration of the six major constituents of 

Engle Well groundwater. While concentrations fluctuate, no temporal trends are observed in • 

these or any other dissolved constiments of Engle Well groundwater. Both sodium and 
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Major Constituentsa 

Table 5-4 
Background Groundwater Chemistry 

Engle Well 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 1.49 0.87 0-3.64 
Calcium 590 20 540-640 
Iron 1.31 1.99 0-6.25 
Uthium NCb NC 0.16-0.2c 
Magnesium 153 6 139- 168 
Manganese 0.055 0.058 0-0.200 
Potassium 8 2 2- 13 
Sodium 285 130 0-609 
Strontium 7.8 0.7 6.1 - 9.4 

General Chemis~ 
Alkalinity (as HC03 .) . NC NC 74- 110c 
Bromide NC NC <.2c 

Chloride 290 140 0-638 
Fluoride 2.5 0.5 1.4-3.7 
pH (s.u.) d 6.65 0.41 5.64- 7.65 
Sulfate 1,983 29 1,912- 2.055 
Total Dissolved Solids 3,685 282 2,984 - 4,386 

See footnotes at end of table . 
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Table 5-4 (Continued) 
Background Groundwater Chemistry 

Engle Well 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total Organic Carbon 
Total Q;ganic Halogen 

See footnotes at end of table. 

Concentration Range 

5-18 

S0.2 
0.11-0.17 

<0.005 
<0.05 
<0.005 

0.012- 0.013 
<0.2 
so.os 
0.02 
<0.1 

S0.14 
<0.0002 

0.032- 0.08 
S0.04 
<0.2 

12-25 
S0.03 
<0.5 

S0.22 
0.04 

0.2-2.2 

<0.02 
<2 

S0.5 
0.006 
S0.16 

S3 
<0.1 

• 
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Table 5-4 (Continued) 
Background Groundwater Chemistry 

Engle Well 

Hazardous Organic Constituents8 

2-Nitroaniline 

Acetone1 

Diethyl Phthalate1 

N-nitroso-di-phenylamine 

Sample 
Date 

31-Jan-90 

04-Mar-85 

04-Mar-85 

04-Mar-85 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated . 

Concentration 

50 
31 

3.9 

5.9 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. 
8 All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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• chloride concentrations were elevated in December 1987, relative to other sampling roWlds 

(Figure 5-4). 

• 

• 

5.5 Well H-D2a 
GroWtdwater samples from the Culebra Dolomite were collected at Well H-02a. Well H-02a 

was sampled three times; the first groundwater sample was collected in April 1986, and the 

most recent was collected in 1 anuary 1989. During all three rounds, samples were analyzed 

for VOCs, semi-VOCs, metals, and general chemical parameters. A sample collected in 

August 1987 was analyzed for total PCBs. 

Background concentrations for constituents in groundwater from Well H-02a are presented in 

Table 5-5. Table 5-5 gives the mean concentration. standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table S-S are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well H-02a. 

Sodium is the dominant cation in groundwater from Well H-02a, followed by calcium, 

magnesium, and potassium; chloride is the dominant ·anion. followed by sulfate (Table S-S). 

Well H-02a groundwater is classified as borderline brackish to saline, because the TDS are 

approximately 11,000 mg/f (Freeze and Oleay, 1979). Well H-02a lies within 

hydrochemical Type Area 3 of the Cu1ebra Dolomife (Holt et al., 1992), as shown in 

Figure 3-7. Groundwater in Type Area 3 CODtaiDs TDS ranging from 10,000 to 100,000 mg/f 

and may be a mixture of Type Area 1 aDd 2 groundwater. Several trace metals were detected 

in Well H-02a groundwater at conc:emratioDs below 1 mg/f (Table 5-S). However, with the 

exception of molybc:lelmm, the detectioDs are oae-time occweuces, not repeated in otber 

sampling rounds. 

Several detectioDs of hazardous organic compounds weze observed in samples of groundwater 

from Wen H-02& (Table S-S). An of the detections could be due to laboratory contamination, 

acconting to a tabaladon of common laboratory coataminants 1isled in an EPA risk 

assessment guidance documem (EPA, 1989). Only acetoDe wu detected dnring mom than 

one sampling round (Table S-S). Tbe poor agreement between the acetone conceo.trati.on 
I 

detected in the January 1989 sample and its laboratory duplicale, i.e., 27 versus 

1200 micrograms per liter (pg/1) (Table 5-S), combined with the detection of acetoae in a 

sample blank, questioDs tbe validity of the acetone detection. Similarly, methyleue chloride 

was detected in the January 1989 sample blank. 
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Table 5-5 • Background Groundwater Chemistry 
Well H..Q2a 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 10 1 9- 12 
Calcium 715 51 589-841 
Iron o.:-s 0.45 0. 1.9 
Lithium NC0 NC 0.26 . 0.7~ 
Magnesium 167 6 152. 181 
Manganese 0.06 0.03 0 . 0.13 
Potassium 103 7 86. 119 
Sodium 2,533 1,102 0. 5,270 
Strontium 8.4 1.5 4.7. 12 

General Chemis~ • Alkalinity (as HC03"} 56 2 52.60 
Bromide 2 1 0-5 
Chloride 4,567 174 2,396 • 6,737 
Fluoride NC NC 2.1. 2~ 
pH (s.u.)d 7.71 0.13 7.38. 8.04 
Sulfate 2,933 351 2,061 • 3,806 
Total Dissolved Solids 11,650 1,626 7,612. 15,689 

See footnotes at end of table. 
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Table 5-5 (Continued) 
Background Groundwater Chemistry 

Well H.Q2a 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total Organic carton 
Total Organic Halogen 

See footnotes at end of table • 

Concentration Range 

5-23 

<1 
<0.5 

S0.014 
<0.05 
<0.05 
so.oa 
S0.1 
S0.4 
<0.1 
<0.11 
so.s 

<0.0002 
S0.07 
<0.3 
<0.05 

6.1 • 14 
S0.2 
<0.5 
<0.3 
S0.1 
<0.1 

<0.04 
1 • 9 
S0.3 

S0.097 
S0.03 
5-7 
S0.14 



Table 5-5 (Continued) 
Background Groundwater Chemistry 

Well H..Q2a 

Hazardous Organic Constituents• 

Acetone' 

Acetone' 

Bis(2-ethylhexyl)phthalate1 

Methylene Chloride' 

Sample 
Date 

12-Aug-87 

19-Jan-89 

19-Jan-89 

19-Jan-89 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

1400 

27 (1200)9 

20 

16 (45)9 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

• 

d s.u. = standard pH units. 
• All concentrations in micrograms per liter, only detected hazardous organic compounds are • 

listed. 
t Suspected laboratory contaminant. 
g Duplicate analysis in parentheses. 
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Figure 5-5 shows the temporal variation in the concentration of the six major constituents of • 

Well H-02a groundwater. Sodium, chloride, and sulfate concentrations appear to have 

decreased with time, while the potassium concentration may have increased. Based on charge 

balance considerations, the observed concentration decreases are possible, with the loss of 

sodium cations being countered by the decrease in chloride and sulfate anions. The potassium 

concentration trend is relatively minor and may be due to sampling and analytical variability. 

Siegel et al. ( 1991) reported that sodium and chloride concentrations are changing with time 

at Well H-02a. They questioned the representativeness of all samples from the well. 

5.6 Well H-03b1 
Groundwater samples from the Magenta Dolomite were collected at Well H-03bl. Well 

H-03b1 was sampled five times; the firSt sampling occurred in July 1985, and the most recent 

sampling took place in August 1990. Groundwater collected during each sampling event was 

analyzed for metals and general chemical parameters. Samples were analyzed for VOCs and 

semi-VOCs during four of the five sampling rounds; the August 1990 samples were not 

analyzed for hazardous organic constituents. Total PCB analyses were performed on samples 

collected in September 1986 and September 1987; and individual PCBs (e.g., Aroclor 1242) 

were analytes in the March 1989 sampling event. Analytical results for major constituents 

from the July 1985 sampling event were provided by Bendix (Uhland and Randall, 1986). 

All other results were provided by IT AS. 

Background concentrations for dissolved constituents in groundwater from Well H-03bl are 

listed in Table 5-6. Table 5-6 gives the mean concentration, standard deviation, and 95 

percent confidence interval for major groundwater constituents. Also shown in Table 5-6 are 

the concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in: groundwater samples from Well H-03bl. 

Sodium· is the dominant cation in groundwater at Well H-03b1, followed by calcium, 

magnesium, and potassium. Chloride is the dominant anion, followed by sulfate and 

bicarbonate (Table 5-6). Groundwater in Well H-03bl is classified as brackish, because the 

ms arc approximately 8.500 mg/t (Freeze and Cherry, 1979). 

Several hazardous organic constituents were detected in samples of gr.:>undwater from 

Well H-03b1 (Table 5-6). Only toluene was detected during more than one sampling round. 

• 

With the exception of benzo(a)pyrene and n-nitroso-di-phenylamine, the organic compounds • 
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• Table 5-6 
Background Groundwater Chemistry 

Well H.Q3b1 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 3.6 0.5 3.0 - 4.2 
Calcium 1,005 62 928- 1,082 
Iron NCb NC 

- ·- ·---
so~ 

Lithium NC NC 0.3- 0.33c 
Magnesium 296 22 269-323 
Manganese NC NC <O.OSC 
Potassium 34 2 31- 37 
Sodium 1,525 126 1,325 - 1,725 
Strontium 16 2 14- 18 • General Chemis~ 
Alkalinity (as HC03 "} 43 8 30-56 
Bromide 6 0 6 
Chloride 3,360 108 3,225 - 3,495 
Fluoride 1.9 0.2 1.7- 2.2 
pH (s.u.}d 6.97 0.41 6.45-7.48 

Sulfate 2,130 234 1 ,840 - 2,420 

Total Dissolved Solids 8,690 513 8,053 - 9,327 

See footnotes at end of table • 

• 
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Table 5-6 (Continued) 
Background Groundwater Chemistry 

Well H-o3b1 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
PhOsphate' (as P) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at, end of table. 

Concentration Range 

5-28 

<1 
<0.5 

<0.05 
<0.2 

<0.05 
<0.05 
S0.2 
S0.2 
<0.1 
<0.1 
<0.5 

<0.0004 
<0.1 
<0.3 

S0.09 
4.5- 12 

<0.1 
<1 

S0.3 
<0.1 
<0.1 

<0.02 
S2 

<0.1 
S0.053 
S0.03 

S4 
S0.85 

• 

• 

• 
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• 
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Table 5-6 (Continued) 
Background Groundwater Chemistry 

Well H-o3b1 

Hazardous Organic Constituents8 

Sample 
Date 

Benzo(a)pyrene 01-Jul-85 

Bis(2-ethylhexyl)phthalate1 16-Mar-89 

Methylene Chloride1 16-Sep-86 

N-nitroso-di-phenylamine 16-Sep-86 

Toluene1 01-Jul-85 

Toluene1 16-Sep-86 

a All concentrations in milligrams per liter, except where noted. 
b NC =not calculated. 

Concentration 

6.5 
11 
14 
24 
2 
32 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. 
8 All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
t Suspected laboratory contaminant. 
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detected in Well H-03b1 samples are common laboratory contaminants, according to an EPA 

risk assessment guidance document (EPA, 1989). .. 

Figure 5-6 shows the temporal variation in the concentration of the six major constituents of 

Well H-03b1 groundwater. Chloride concentrations exhibit a weak decrease with time; 

however, the concentration change is no greater than the analytical uncertainty. Though 

concentrations fluctuate, no temporal trends are observed in the constituents shown in 

Figure 5-6 or any other dissolved constituent of Well H-03bl groundwater. 

5. 7 Well H-D3b3 

Groundwater samples from the Culebra Dolomite were collected from Well H-03b3. The 

sampling history of this well is very similar to that of Well H-03bl. Well H-03b3 was 

sampled five times; the first sample was collected in February 1985, and the most recent was 

collected in August 1990. Groundwater collected during each sampling event was analyzed 

for metals and general chemical parameters. Samples were analyzed for VOCs and semi

VOCs during four of the five sampling rounds; the August 1990 samples were not analyzed 

for hazardous organic constituents. Total PCB analyses were performed on samples collected 

in May 1986 and August 1987; and individual PCBs (e.g., Aroclor 1242) were analytes in the 

March 1989 sampling event Analytical results for major constituents from the February 1985 

sampling event were provided by Bendix (Uhland and Randall, 1986). All other results were 

provided by IT AS. 

Background concentrations for constituents in groundwater from Well H-03b3 are presented 

in Table 5-7. Table 5-7 gives the mean concentration, standard deviation, and 95 percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-7 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected.i.D groundwater samples_ from Well H-03b3. 

Sodium is the dominant cation in groundwater from Well H-03b3, followed by calcium. 

magnesium. and potassium; chloride is the dominant anion, followed by sulfate (Table 5-7). 

Well H-03b3 groundwater is classified as saline, because the IDS concentration is 

approximately 54,000 mg/f (Freeze and Cherry, 1979). Well H-03b3 lies within 

hydrochemical Type Area 3 of the Culebra Dolmmte (Holt et al., 1992), as shown in 

Figure 3-7. Groundwater in Type Area 3 contains IDS ranging from 10,000 to 100,000 mg/f 

and may be a mixture of Type Area 1 and 2 groundwater. Low concentrations, Le., less than 

1 mg/t of several trace metals were detected in samples from Well H-03b3 (Table 5-7). 
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Table 5-7 

• Background Groundwater Chemistry .. Well H-o3b3 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 25 5 19-32 
Calcium 1,360 134 1 '193 - 1 ,527 
Iron 0.30 0.13 0.14-0.47 
Uthium 0.48 0.14 0.15- 0.82 
Magnesium 768 46 710-826 
Manganese 0.13 0.04 0.08- 0.18 
Potassium 453 65 372-534 
Sodium 17,020 709 16,140- 17,900 
Strontium 25 4 21-30 

General Chemis~ • Alkalinity (as HC03 ) 50 3 46-54 
Bromide 24 14 7-41 
Chloride 28,790 14649 26,7 42 - 30,838 
Fluoride 1.5 0.1 1.5 - 1.6 
pH (s.u.)b 7.26 0.33 6.85-7.66 
Sulfate 4,680 115 4537-4823 
Total Dissolved Solids 54,150 822 53,130 - 55,170 

See footnotes at end of table. 

• 
5-32 



• 

• 

• 

Table 5-7 (Continued) 
Background Groundwater Chemistry 

Well H..Q3b3 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Trtanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (as · P)·· 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

Concentration Range 

5-33 

<2 
so.s 
<0.1 

S0.06 
S0.15 
S0.07 
<0.2 

0.007- 0.4 
<0.5 

S0.26 
S0.5 

S0.001 
S0.2 

S0.44 
<0.5 

4.5- 13 
S0.1 
<10 
so.s 
<0.5 
S0.2 

S0.11 
<2 

<0.2 
S0.033 
S0.06 

S2 
0.14- 0.42 



Table 5-7 (Continued) 
Background Groundwater Chemistry 

Well H.Q3b3 

Hazardous Organic Constituentsc 

Aceto ned 

Benzoic Acid 

Bis(2-ethylhexyl)phthalated 

N-nitroso-di-phenylamine 

Pentachlorophenol 

Sample 
Date 

05-May-86 
04-Feb-85 

04-Feb-85 

04-Feb-85 

04-Feb-85 

8 All concentrations in milligrams per liter, except where noted. 
b s.u. = standard pH units. 

Concentration 

11 
17 

20 

6.5 

5.6 

c All concentrations in micrograms per liter, only detected hazardous organic compounds are 

• 

~ • d Suspected laboratory contaminant. 

• 
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However, only chromium, copper, molybdenum, and zinc were repeatedly detected above 

respective MDLs. 

Several detections of hazardous organic compounds were observed in samples of groundwater 

from Well H-03b3 (Table 5-7). Four of the five detections occurred in the February 1985 

sample. The detection of acetone and bis(2-ethylhexyl)phthalate could be due to laboratory 

contamination, based on a tabulation of common laboratory contaminants listed in an EPA 

risk assessment guidance document (EPA, 1989). 

Figure 5-7 shows the temporal variation in the concentration of the six major constituents of 

Well H-03b3 groundwater. Magnesium, chloride, and sulfate concentrations appear to have 

decreased during the WQSP (Figure 5-7). However, the trends are relatively weak; the 

concentration decreases are of the same magnitude as the analytical uncenainty. Also, a 

corresponding weak decrease in the IDS is not observed. Thus, the composition of 

groundwater at Well H-03b3 has probably remained relatively constant throughout the WQSP. 

5.8 Well H-D4b 
Groundwater samples from the Culebra Dolomite were collected at Well H-04b. Well H-04b 

was sampled five times; the first sampling occurred in July 1985, and the most recent 

sampling took place in September 1990. Groundwater collected during each sampling event 

was analyzed for metals and general chemical parameters. Samples were analyzed for VOCs 

and semi-VOCs during four of the five sampling rounds; the September 1990 samples were 

not analyzed for hazardous organic constituents. Total PCB analyses were performed on 

samples collected in November 1986 and September 1987; and individual PCBs 

(e.g., Aroclor 1242) were analytes in the April1989 sampling event. Analytical results for 

major constituents from the July 1985 sampling event were provided by Bendix (Uhland and 

Randall, 1986). All other results were provided by IT AS. 

Background concentrations for constituents in Well H-04b groundwater are presented in 

Table 5-8. Table 5-8 gives the mean concentration, standard deviation, and 95 percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-8 are the 

concentration ranges of minor constituents and a list of the hazardous organic constituents that 
' 

were detected in groundwater samples from Well H-04b . 

Sodium is the dominant cation in groundwater from Well H-04b, followed by calci~ 

magnesium, and potassium. Chloride is the dominant anion, followed by sulfate (Table 5-8). 
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Table 5-8 • Background Groundwater Chemistry 
Well H-04b 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 18 3 14-21 

Calcium 673 43 604-741 

Iron 0.48 0.06 0.40-0.55 

Lithium 0.42 0.10 0.25-0.58 

Magnesium 426 33 385-468 

Manganese 0.13 0.03 0.09-0.17 

Potassium 220 33 179- 261 

Sodium 5,940 254 5,625- 6,255 

Strontium 14 1 13- 16 

General Chemistrl • Alkalinity (as HC03") 61 7 51-72 

Bromide . 57 21 31-83 

Chloride 7,033 4.980 1 ,968 - 12,099 

Fluoride 1.9 0.2 1.7- 2.2 

pH (s.u.)b 7.06 0.61 6.30-7.82 

Sulfate 5,480 832 4,447 - 6,513 

Total Dissolved Solids 20,030 2,433 17,010 - 23,050 

See footnotes at end of table. 

• 
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Table 5-8 (Continued) 
Background Groundwater Chemistry 

WeiiH..Q4b 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Co batt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total ~ic Carbon 
Total Organic Halogen 

See footnotes at end of table • 

Concentration Range 

5-38 

<2 
<0.6 
<0.1 
<0.1 

<0.05 
<0.05 
S0.2 
S0.3 
<0.5 

<0.25 
<0.5 

S0.0017 
S0.2 
<0.4 

<0.05 
5.6- 14 

<0.1 
<0.5 
S0.5 
<0.5 
S0.4 

<0.02 
S2 

<0.1 
S0.026 
S0.03 
3-5 

0.06-0.64 



Table 5-8 (Continued) 
Background Groundwater Chemistry 

Well H-o4b 

Hazardous Organic Constituentsc 

Benzo(a)pyrene 

Sample 
Date 

20-Jul-85 

a All concentrations in milligrams per liter, except where noted. 
b s.u. = standard pH units. 

Concentration 

6.5 

c All concentrations in micrograms per liter, only detected hazardous organic compounds are 
listed. 
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Well H-04b groundwater is classified as saline, because the IDS are approximately 20,000 

mg/f (Freeze and Cherry, 1979). Well H-04b lies within hydrochemical Type Area 3 of the 

Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in Type Area 3 

contains IDS ranging from 10,000 to 100,000 mg/f and may be a mixture of Type Area 1 

and 2 groundwater. Several trace metals were repeatedly detected in groundwater samples 

from Well H-04b. Cesium, chromium. mercury, molybdenum, titanium. and zinc were 

detected in concentrations below 1 mglf (Table 5-8). 

Benzo(a)pyrene was detected during the July 1985 sampling of Well H.-04b. This one-time 

detection was the only occurrence of a hazardous organic compound in groundwater from the 

well. 

Figure 5-8 shows the temporal variation in the concentration of the six major constituents of 

Well H-04b groundwater. Concentrations fluctuate, however, no temporal trends are observed 

in the constituents shown in Figure 5-8 or any other constituent of Well H-04b groundwater. 

The chloride concentration was highly variable; this may reflect sampling or analytical 

problems. 

5.9 Well H-D4c 
Groundwater samples from the Magenta Dolomite were collected at Well H-04c. Well H-04c 

was sampled five times; the first sampling occurred in November 1986, and the most recent 

sampling took place in October 1990. Groundwater collected during each sampling event was 
analyzed for metals and general chemical parameters. Samples were analyzed for PCBs, 

VOCs, and semi-VOCs during four of the five sampling rounds; the October 1990 samples 

were not analyzed for hazardous organic constinients. Total PCB analyses were performed on 

samples collected during the first three rounds; and individual PCBs (e.g., Aroclor 1242) were 

analytcs in the Apri11989 sampling evenL 

Background conc:enttations for constituents in groundwater from Well H-04c are listed in 

Table 5-9. Table 5-9 gives the mean concentration, standa!d deviation, and 9S percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-9 are the 

concentration ranges of minor constituents and a list of the hazardous organic constituents that 

were detected in groundwater samples from Well H-04C. 

Sodium is the dominant cation in groundwater from Well H-04c, followed by calcium. 

magnesium, and potassium. CUoride i:s the dominant anion, followed closely by sulfate 

S41 
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• Table 5-9 
Background Groundwater Chemistry 

Well H-o4c 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 11.8 0.5 11.2- 12.4 
Calcium 646 36 588-704 

Iron 0.6 0.4 0.1 - 1.1 
Uthium 0.41 0.02 0.39-0.43 
Magnesium 445 40 396-494 
Manganese 0.20 0.16 0.00-0.39 
Potassium 102 23 73- 130 
Sodium 7,250 178 6,967 - 7,533 

Strontium 13 1 11 - 14 

• General Chemist~ 

Alkalinity (as HC03'} 71 17 50-93 

Bromide 7 1 6-8 

Chloride 8,890 1276 7,306- 10,474 

Fluoride 2.6 0.2 2.3 - 2.8 
pH (s.u.)b 7.68 0.22 7.34-8.03 

Sulfate 7,330 860 6,262- 8,398 

Total Dissolved Solids 23,690 830 22,660-24,720 

See footnotes at end of table . 

• 
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Table 5-9 (Continued) 
Background Groundwater Chemistry 

Well H-o4c 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total ~ic Carbon 
Total Organic Halogen 

See footnotes at end of table. 

Concentration Range 

5-43 

<2 
so.s 
<0.1 
<0.2 

<0.05 
<0.05 
S0.1 
S0.2 
<0.5 
S0.3 
<0.5 

so.oooa 
<0.2 
<0.4 

<0.05 
3.9- 12 

S0.1 
<5 

S0.5 
<0.5 
<0.2 

<0.02 
S4 

<0.1 
S0.038 
S0.06 

S3 
S0.53 

• 
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Table 5-9 (Continued) 
Background Groundwater Chemistry 

Well H-o4c 

Hazardous Organic Constituentsc 

1 ,3-Dichlorobenzene 
Bis(2-ethylhexyt)phthatated 

Sample 
Date 

19-Jul-88 

19-Jul-88 

a All concentrations in milligrams per liter, except where noted. 
b s.u. = standard pH units. 

Concentration 

15 

110 

c All concentrations in micrograms per liter, only detected hazardous organic compounds are 
listed . 

d Suspected laboratory contaminant. 

5-44 



CALCIUM MAGNESIUM 

1~~----------------------------~ a~------------------------------

300 

-~----~----~----------------~ -------~----------~----------~ ,.... ..... ~ Olc>tl Stp.f1 ...... ..... lufC Olc>tl Stp.e1 

Sampling Date Sampling Date 

POTASSIUM SODIUM - 9000 

I5GO ~ 

10110 

I'I9'L 
7!00 ~ 

--~ . 711110 ~ • •• 
111100 ~ 

0 ..., ,.... ..... ~ Olc>tl ...,.., ...... ..... ~ Olc>tl Stp.f1 

Sampling Date ~ling Date 

SULFATE CHLORIDE 
10.~ 11,1110 

91110 
14,1110 

12.1110 
11110 ~ 

mWL 10.1110 

711110 
10110 

11110 ... eqaa 

!GOO 41110 ,.,... ..... ~ 0.0. ...... ..... 
Sernpllng o.te • 

FIGURE 5-9 CONCENTRATION VERSUS TIME PLOTS FOR MAJOR 
CONSTITUENTS OF WELL H-o4c GROUNDWATER 



• (Table 5-9). Well H-04c groundwater is classified as saline, because IDS are approximately 

23,500 mg/f (Freeze and Cherry, 1979). Cesium, chromium, copper, mercury, and titanium 

were detected in Well H-04c groundwater during more than one sampling round. However, 

concentrations were considerably less than 1 mg/f (Table 5-9). 

• 

• 

Bis(2-ethylhexyl)phthalate and 1,3-dichlorobenzene were detected during the July 1988 

sampling of groundwater at Well H-04c (Table 5-9). These are the only detections of 

hazardous organic compounds in samples from Well H-04c. Bis(2-ethylhexyl)phthalate is a 

common laboratory contaminant, according to an EPA risk assessment guidance document 

(EPA, 1989). 

Figure 5-9 shows the temporal variation in the concentration of the six major constituents of 

groundwater from Well H-04c. The general downward trend in magnesium, potassium, and 

sodium concentrations is not supponed by a corresponding decrease in IDS. Total dissolved 

solids actually increased during the WQSP (not shown in Figure 5-9). The concentration of 

chloride and several other constituents not shown in Figure 5-9 decreased significandy from 

the fll'St (November 1986) to the second (October 1987) sampling round. This may be 

indicative of a "cleaning-up" effect, i.e., the fU'St round sample may have been contaminated 

by drilling activities. 

5.10 Ws/1 H-DSb 
Groundwater samples from the Culebra Dolomite were collected at Well H-05b. Well H-05b 

was sampled five times; the fU'St sampling occurred in August 1985, and the most recent 

sampling took place in May 1990. Groundwater collected during each sampling event was 

analyzed for metals and general chemical parameters. Samples were analyzed for VOCs 

during four of the five sampling rounds; the August 1989 samples were not analyzed for 

VOCs. Samples:were ·analyzed for semi-VOCs during three of the five sampling rounds; 

August 1989 ·and May 1990 samples were not analyzed for semi-VOCs. Total PCB analyses 

were performed on samples collected in May 1986 and February 1988. 

Background concentrations for constituents in groundwater from Well H-OSb are presented in 

Table 5-10. Table 5-10 gives the mean concent;ration, standard deviation, and 95 percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-10 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well H-05b. 
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Table 5-10 • Background Groundwater Chemistry 
Well H..QSb 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 31 3 28-35 
Calcium 1,540 270 1 ,205 - 1 ,875 
Iron 2.5 0.6 1.8- 3.2 
Uthlum 0.9 0.1 0.6- 1.3 
Magnesium 1,840 204 1,586- 2,094 
Manganese 0.32 0.13 0.16- 0.48 
Potassium 1,188 140 1 ,014 - 1,362 
Sodium 50,240 4,603 44,526 - 55,955 
Strontium 27 7 18-36 

General Chemis~ • Alkalinity (as HCo3·) 43 3 39-47 
Bromide 61 30 24-99 
Chloride 87,960 3.121 84,085 - 91,835 
Fluoride 1.0 0.2 0.7- 1.2 
pH (s.u.)b 7.00 0.07 6.88- 7.11 
Sulfate 6,780 698 5,914 - 7,646 
Total Dissolved Solids 153.300 8,693 142,508 - 164,093 

See footnotes at end of table. 

• 
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Table 5-10 (Continued) 
Background Groundwater Chemistry 

Weii.H-DSb 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolica: 
Phosphate (as P) 
TotaJ Organic Carbon 
TotaJ Organic Halogen 

See footnotes at end of table • 

Concentration Range 

5-48 

<2 
0.6- 0.77 

<0.1 
<0.5 

<0.05 
S0.11 
<1.1 
S0.3 
S3.0 
<1 
S1 

S0.0005 
0.03- 0.3 

<3 
S7.3 
<21 
S0.1 
<0.1 
S0.1 
<0.5 

0.03- 2.5 

<0.02 
<2 

S0.4 
S0.051 
<0.19 

S4 
S7.6 



Table 5-10 (Continued) 
Background Groundwater Chemistry 

Well H..Q5b 

Hazardous Organic Constituentsc 

Methylene Chlorided 

Sample 
Date 

02-May-90 

a All concentrations in milligrams per liter, except where noted. 
b s.u. = standard pH units. 

Concentration 

6 

c All concentrations in microgram per liter, only detected hazardous organic compounds are 
listed. 

d Suspected laboratory contaminant. 
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Sodium is the dominant cation in groundwater at Well H-05b, followed by magnesium, 

calcium, and powsium; cbloride is the dominant anion in groundwater, followed by sulfate 

(Table 5-10). Groundwater at Wen H-OSb is classified as brine, because the 'IDS exceed 

100,000 mg/f (Freeze and Oleny, 1979). Well H-OSb lies within hydrochemical Type 

Area 1 of the Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in 

Type Area 1 is a sodium chloride brine. Antimony, molybdenum, silver, and zinc were 

repeatedly detected in groundwater samples from Well H-OSb. Several other trace metals 

were detected at concentrations that exceed 1 mg/f (e.g., selenium) (Table 5-10), although 

these detections were usually one-time occurrences. As discussed in SeCtion 4.5, relatively

high MDLs and trace metal concentrations are probably due to sample dilution prior to 

analysis. Thus, for brines, the analytical uncertainty associated with uacc metal data is 

relatively large. 

Methylene chloride was detected at 6 pg/f in a May 1990 groundwater sample. This is tbe 

only detection of a hazardous orgaujc compcnmd in samples from Well H-OSb. Methyleue 

Figure 5-10 shows the temporal variation in the concemration of the six major constitnems of 

Well H-OSb groundwater. Though concentrations flUdllate, no temporal trends are observed 

in these or any other constiments. Much of tbe floCtuation may be due to ctifficulties related 

to the analysis of high-1DS samples. 

5.11 Well H-05t: 
Samples of groundwater from the Magema DolomiJI: were collected at Well H-OSe. T1Us well 

was sampled five times; tbe first sample was collec:ted in October 1986, and the most recem 

was collected .·ia.May 1990. GroaDdwarc:r collected during each rouud was analyzed for · 

metals md geuenl chem;cal p8181Detas. Samples coJlected during tbe fiat three rouDds were 

analyzed for voes, semi-voes, aDd total PCBs. 

Background conc:emrations for ccmsaituents m groaDdwater from Well H-OSe are pre• nled m 
Table 5-11. Table 5-11 gives tbe mean ccmcentratioD,-sraudard deviation, and 9S perc:eat 

confidence interval for major groundwltc:r cousaimatts. Also sbown m Table 5-11 are tbe 

• 

• 

concemration range of minor coustiauems and a list of hazardous organic consmuenss that • 

were detected in groaDdwater samples from Well H-OSe. 

S-Sl 



• Table 5-11 
Background Groundwater Chemistry 

Well H-ose 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 11 1 10. 12 

Calcium 621 100 496.746 

Iron 0.7 0.4 0.2. 1.2 

Uthium 0.21 0.01 0.19-0.22 
Magnesium 186 9 175. 197 
Manganese NCb NC <0.1SC 
Potassium 40 7 32.48 

Sodium 1,304 203 1 ,052 • 1 ,556 
Strontium 10 1 9. 11 

• General Chemist~ 
Alkalinity (as HC03") 56 8 46.66 

Bromide 2 1 1 • 4 

Chloride 949 85 846- 1,052 
Fluoride 2.8 0.2 2.5. 3.1 
pH (s.u.)d 7.68 0.41 7.17. 8.19 

Sulfate 3,520 476 2,929 • 4,112 

Total Dissolved Solids 7,050 158 6,854 - 7,246 

See footnotes at end of table • 

• 
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Table 5-11 (Continued) 
Background Groundwater Chemistry 

Well H-ose 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total Organic carbon 
Total Organic Halogen 

See footnotes at end of table. 

Concentration Range 

5-53 

<2 
<1 

<0.1 
<0.05 
<0.05 
<0.05 
S0.2 
S0.2 
<0.5 

<0.25 
S0.6 

S0.0005 
<o.2 
<0.4 

<0.05 
4.7- 12 

S0.2 
<1 

S0.4 
<0.5 
<0.2 

<0.02 
<2 

<0.1 
S0.016 
S0.04 

S3 
<0.06 

• 
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Table 5-11 (Continued) 
Background Groundwater Chemistry 

Well H-QSc 

Hazardous Organic Constituents8 

Bis(2-ethylhexyl)phthalate1 

Sample 
Date 

03-Mar-88 

a All concentrations in milligrams per liter, except where noted. 
b NC =not calculated. 

Concentration 

10 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units . 
8 All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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• Sodium is the dominant cation in Well H-OSe groundwater, followed by calcium, magnesium, 

and potassium; sulfate is the dominant anion, followed by chloride and bicarbonate 

(Table S-11). Well H-OSe groundwater is classified as brackish, because IDS are 

approximately 7,000 mg/f. Several trace metals were detected at concentrations less than 1 

mg/f in groundwater from Well H-OSe (Table S-11 ). 

Bis(2-ethylhexyl)phthalate was detected during the March 1988 sampling of Well H-OSe. 

This is the only detection of a hazardous organic compound in samples from the well. 

Bis(2-ethylhexyl)phthalate is a common laboratory contaminant, according to an EPA risk 

assessment guidance document (EPA, 1989). 

Figure S-11 shows the temporal variation in the concentration of the six major constituents of 

Well H-OSe groundwater. In general, concentrations appear to decrease with time; however, a 

corresponding decrease in IDS (not shown in Figure S-11) is not observed. Based on charge

balance considerations, the decrease in the sodium concentration could be balanced by the 

corresponding decrease in chloride and sulfate concentrations. 

• The concentration of calcium, sulfate, and to a lesser extent potassium and sodium decreased 

significantly from the first (October 1986) to the second (March 1988) sampling round. The 

pattern is also observed in some constituents that are not shown in Figure S-11 

• 

(e.g., alkalinity). This trend may be due to a "cleamng-up" effect, i.e., the first round sample 

may have been contaminated by drilling activities to a greater extent than subsequent samples. 

5.12 Well H-06b 

Groundwater samples from the Culebra Dolomite were collected from Well H-06b. 

Well H-06b was sampled five times; the fJrSt groundwater sample was collected in September 

198S, and the s:QDSt receiit was callectcd in Februaty 1990. Duriilg -all five rot1nds, ·samples .. .. 
were analyzed for metals and general chemical parameters. Samples were analyzed for VOCs 

during all but the July 1989 sampling round, and samples were analyzed for semi-VOCs 

during only the first three rounds, i.e., September 198S, July 1986, and November 1987. 

Total PCB analyses were performed on samples collected during July 1986 and 

N:ovember 1987. 

Background concentrations for constituents in groundwater from Well H -06b are presented in 

Table S-12. Table S-12 gives the mean concentration, standard deviation, and 9S percent 

confidence interVal for major groundwater constituents. Also shown in Table S-12 are the 

S-S6 



Table 5-12 • Background Groundwater Chemistry 
Well H-Q6b 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 9.2 1.2 7.7- 10.7 

Calcium 1,920 175 1,702- 2,138 

Iron 0.4 0.1 0.2 - 0.6 

Uthium 0.5 0.1 0.3 - 0.7 

Magnesium 938 118 791 - 1,085 

Manganese 0.22 0.05 0.15-0.28 

Potassium 443 91 330-556 

Sodium 15,970 1,402 14,230- 17,710 

Strontium 29 4 24-34 

General Chemis!rl • Alkalinity (as HC03-) 96 4 91 - 101 

Bromide 37 20 12-62 

Chloride 31,640 2274 28,816 - 34,464 

Fluoride 1.4 0.1 1.2- 1.5 

pH (s.u.)b 6.77 0.48 6.18- 7.37 

Sulfate 3.310 175 3,093- 3,527 

Total Dissolved Solids 60,700 3117 56,831 - 64,569 

See footnotes at end of table. 

• 
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Table 5-12 (Continued) 
Background Groundwater Chemistry 

WeiiH-o&b 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as Nl 
Phenolles 
Phosphate (as P) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

AU6-'1ZINP:WIP-Jl·21S4 

Concentration Range 

5-58 

<2 
so.s 
<0.5 
<0.1 
<0.05 
<0.05 
S0.3 

0.22- 0.45 
S0.94 
<0.25 
S0.83 

S0.0012 
S0.5 
S0.56 
S1.3 

8.3-25 
S0.1 
<10 
S0.6 
<0.5 
<0.2 

<0.04 
<2 

_ S0.2 _ _ 
0.004 - 0.016 

S0.02 
s7 

0.16-3 



Table 5-12 (Continued) 
Background Groundwater Chemistry 

Well H-06b 

Hazardous Organic Constituents 

None Detected 

a All concentrations in mg/L, except where noted. 
b s.u. = standard pH units. 
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concentration ranges of minor constituents. Hazardous organic constiwents were not detected 

in groundwater samples from Well H-06b. 

Sodium is the dominant cation in groundwater at Well H-06b, followed by calcium, 

magnesium, and potassium; chloride is the dominant anion, followed by sulfate (Table 5-12). 

Groundwater at Well H-06b is classified as saline, because the 'IDS are approximately 

61,000 mg/f (Freeze and Cherry, 1979). Well H-06b lies within hydrochemical Type Area 3 

of the Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. Several trace metals 

were detected at concentrations below 1 mg/f (Table 5-12). Only chromium and 

molybdenum were repeatedly detected in groundwater samples from Well H-06b. 

Figure 5-12 shows the temporal variation in the concentration of the six major dissolved 

constituents of Well H-06b groundwater. Although concentrations fluctuate, no temporal 

trends are observed in these or any other dissolved constituent of groundwater from 

Well H-06b. 

5.13 Well H-D6c 

Groundwater samples from the Magenta Dolomite were collected from Well H-06c. Well 

H-06c was sampled five times; the fJISt groundwater sample was collected in October 1986, 

and the most recent was collected in March 1990. Samples were analyzed for metals and 

general chemistry during all five rounds. Samples .Were analyzed for VOCs in four rounds; 

samples collected in August 1989 were not analyzed for VOCs. Also, groundwater samples 

were analyzed for total PCBs and semi-VOCs during the fJISt three rounds, i.e., October 1986, 

November 1987, and July 1988. 

Background concentrations for constituents in groundwater from Well H-06c are presented in 

Table 5-13. 'rable 5-13 gives the mean concentration, standard deviation, and 95 percent 
-· • • • . ·~ • •- • • •r •· • • • •• + • -. •• - • • • ~ 

confidence interval for major groundwater constituents. Also shown in Table 5-13 are the 

concentration ranges of minor constituents. Hazardo:1s organic constituents were not detected 

in groundwater samples from Well H-06c. 

Sodium and calcium are the dominant cations in groundwater at Well H-06c, followed by 

magnesium; sulfate is the dominant anion, followed by chloride and bicarbonate (Table 5-13). 

Well H-06c groundwater is classified as brackish, because the 'IDS are approximately 

5,000 mg/f (Freeze and Cherry, 1979). Trace metal concentrations are below MDLs with the 

exception of one-time detections of cesium and mercury (Table 5-13). 
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• Table 5-13 
Background Groundwater Chemistry 

Well H.Q6c 

Major Constituentsa 

Mean Std. Dev. 95 Ofo Confidence Interval 

Metals 
Boron 2.3 0.1 2.2- 2.5 
Calcium 567 45 512-623 
Iron 0.4 0.1 0.2- 0.5 
Uthium 0.21 0.01 0.20- 0.23 
Magnesium 166 9 155- 177 
Manganese NCb NC <0.1SC 
Potassium 18 7 10. 26 
Sodium 614 34 560-668 
Strontium 9.0 1.2 7.5- 10.4 

• General Chemistrt 
Alkalinity (as HC03") 52 1 51 -53 
Bromide NC NC ~ 
Chloride 418 80 381 -455 
Fluoride 1.9 0.1 1.8 - 2.1 
pH (s.u.)d 6.92 0.54 6.25- 7.60 
Sulfate 2,494 90 2,382 - 2,606 
Total Dissolved Solids 4,760 89 4,649 - 4,871 

See footnotes at end of table . 

• 
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Table 5-13 (Continued) 
Background Groundwater Chemistry 

WeiiH-o&c 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total Organic Carbon -
Total Organic Halogen 

See footnotes at end of table. 

Concentration Range 

5-63 

<2 
<0.6 

<0.01 
<0.05 
<0.05 
<0.05 
S0.3 
<0.1 
<0.5 

<0.30 
<0.5 

S0.0005 
<0.2 
<0.4 
<0.5 

5.1 - 13 
<0.1 
<0.5 
<0.3 
<0.5 
<0.2 

<0.06 
<2 

<0.1 
S0.014 
S0.02 

S1 
S0.06 
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Table 5-13 (Continued) 
Background Groundwater Chemistry 

Well H..Q6c 

Hazardous Organic ConstitUents 

None Detected 

a All concentrations in milligrams per liter, except where noted. 
b NC =not calculated. 
c The 950fo confidence interval was not calculated. The observed concentration range is 

reported. 
d s.u. = standard pH units . 
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• Figure 5-13 shows the acmporal variation in the concentration of the six major constituents of 

Well H-06c groundwater. Sodium concentrations appear to have decreased slightly with time; 

however, the total concentration change is within sampling and analytical variability. In 

general, concentrations of dissolved constituents in Well H-06c groundwater fluctuate but do 

not exhibit any significant temporal trends. 

• 

• 

5.14 Well H-D7b1 

Groundwater samples from the Culebra Dolomite were collected at Well H-07bl. Well 

H-07b1 was sampled five times; the first sampling occurred in March 1986, and the most 

recent took place in November 1990. During all five rounds, groundwater samples were 

analyzed for metals and general chemical parameters. Samples collected during the first three 

rounds were also analyzed for VOCs and semi-VOCs, and samples collected during February 

1987 and April1988 were also analyzed for total PCBs. 

Background concentrations for constituents in groundwater from Well H-07b1 are presented 

in Table 5-14. Table 5-14 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-14 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well H-07b1. 

Calcium is the dominant cation in Well H-07b1 groundwater, followed by sodium and 

magnesium; sulfate is the dominant anion, followed by chloride and bicarbonate (Table 5-14). 

Well H-07b1 groundwater is classified as brackish, because the 'IDS are approximately 

3,500 mg/l Well H-07b1lies within hydrochemical Type Area 2 of the Culebra Dolomite 

(Holt et al., 1992), as shown in Figure 3-7. The 'IDS of Type Area 2 groundwater is less 

than 10,000 mglf, and calcium and sulfate are the dominant dissolved constituents. 

Chromium is the only trace metal detected in groundwater samples from Well H-07bl 

(Table 5-14). 

Methylene chloride was detected during the March 1986 sampling of Well H-07bl. This is 

the only detection of a hazardous organic compound in samples from the well. Methylene 

chloride is a common laboratory contaminant, according to an EPA risk assessment guidance 

document (EPA, 1989) . 

Al.J&-92/WP:WIP-.R-2154 5-66 



Major Constituentsa 

Table 5-14 
Background Groundwater Chemistry 

Well H.Q7b1 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 0.8 0.1 0.7 - 0.9 
Calcium 604 54 538-671 
Iron NCb NC so.3c 

Uthium 0.10 0.03 0.05- 0.15 
Magnesium 132 6 125 - 139 
Manganese 0.06 0.02 0.03- 0.08 

Potassium 8 1 7-9 

Sodium 178 47 120- 236 

Strontium 7.9 1.2 6.4- 9.4 

General Chemis!rl 
Alkalinity (as HC03") 116 16. 97- 136 
Bromide NC JlfC sac 

Chloride 283 25 243-322 

Fluoride 1.4 0.1 1.3- 1.6 
pH (s.u.)d 7.19 0.24 6.90- 7.49 

Sulfate 1,960 261 1 ,636 - 2,284 

Total Dissolved Solids 3,450 100 3,326 - 3,57 4 

See footnotes at end of table. 
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Table 5-14 (Continued) 
Background Groundwater Chemistry 

Well H-07b1 

Minor Constituents• 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate.-(.as N) 
Phenolics 
Phosphate (asP) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

Concentration Range 

5-68 

<2 
<0.6 
<0.01 
<0.05 
<0.05 
<0.05 
<0.2 
S0.3 
<0.5 

<0.25 
<0.5 

<0.002 
<0.2 
<0.4 
<0.05 

20-46 
<0.1 
<0.5 
<0.3 
<0.5 
<0.2 

<0.02 
<2 

0.7.- 0.9 
<0.05 
S0.08 

<1 
S0.21 



Table 5-14 (Continued) 
Background Groundwater Chemistry 

Well H..Q7b1 

Hazardous Organic Constituents8 

Methylene Chloride1 

Sample 
Date 

27-Mar-86 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

11 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. 
8 All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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Figure 5-14 shows the temporal variation in the concentration of the six major constituents of 

Well H-07b1 groundwater. The calcium concentration appears to have increased; while, 

sodium and bicarbonate (not shown in Figure 5-14) concentrations appear to have decreased. 

Based on charge balance considerations, the decrease in sodium could be offset by the 

increase in calcium concentration. 

5.15 Well H-DBb 
Groundwater samples from the Culebra Dolomite were collected from Well H-08b. Well 

H-08b was sampled three times; the fli'St sample was collected in January 1986, and the most 

recent was collected in June 1988. During all three rounds, samples were analyzed for VOCs, 

semi-VOCs, metals, and general chemical parameters. Samples collected during the first two 

rounds (i.e., January 1986 and February 1987) were also analyzed for total PCBs. 

Background concentrations for constituents in groundwater from Well H-08b are presented in 

Table 5-15. Table 5-15 gives the mean concentration, standard deviation, and 95 percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-15 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

• 

~~in~~~~~~ • 

Calcium is the dominant cation in groundwater from Well H-08b, followed by magnesium 

and sodium; sulfate is the dominant anion, followpd' by bicarbonate and chloride (Table 5-15). 

Well H-08b groundwater is classified as brackish, because the IDS concentration is 

approximately 3,000 mg/f (Freeze and Cherry, 1979). Well H-08b lies within hydrochemical 

Type Area 2 of the Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. The IDS 

of Type Area 2 groundwater is less than 10,000 mg/f, and calcium and sulfate are the 

dominant dissolved constituents. Several trace metals are detected in groundwater samples 

from Well H~; however, detections are sporadic, and concentrations are well below 1 mgfl 
. .. . .. --- . . -- - -·· --- --- . - - - . -

(Table 5-15). 

Bis(2-ethylhexyl)phthalate and 1,2-dichloroethane were detected in the January 1986 

groundwater sample from Well H-08b (Table 5-15). The detection of 

bis(2-ethylhexyl)phthalate could be due to laboratory contamination, as the compound has 

been identified by the EPA as a common laboratory contaminant (EPA, 1989). 

Figure 5-15 shows the temporal variation in the concentration of the six major constituents of • 

Well H-08b groundwater. Calcium and sulfate concentrations appear to have increased with 
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Major Constituentsa 

Table 5-15 
Background Groundwater Chemistry 

Well H-o8b 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 0.4 0.3 0- 1.1 

Calcium 568 33 486-651 

Iron 0.05 0 0.05 

Uthium NCb NC 0.1Z: 

Magnesium 165 5 153 -1n 

Manganese NC NC <0.1c 

Potassium 4.1 0.4 3.1 - 5.0 

Sodium 54 2 48-59 

Strontium 5.8 1.6 1.8- 9.9 

General Chemist!,Y 
Alkalinity (as HC03") 95 2 · 91- 99 

Bromide NC ll(c d 

Chloride 34 2 30-38 

Fluoride NC NC 2.4- 2.5c 

pH (s.u.)d 7.50 0.38 6.56-8.44 

Sulfate 1,750 132 1 ,421 - 2,079 

Total Dissolved Solids 3,050 132 2,721 - 3,379 

See footnotes at end of table . 
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Table 5-15 (Continued) 
Background Groundwater Chemistry 

WeiiH..QSb 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics. 
Phosphate (as P) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

Concentration Range 

5-73 

<1 
<0.5 

<0.02 
<0.1 

<0.05 
<0.05 
<0.24 
<0.1 
<0.1 

S0.11 
<0.5 

S0.0002 
- S0.02 

<0.3 
<0.5 

11 - 27 
<0.1 

<0.05 
<0.3 
0.04 

S0.24 

S0.1 
<2 

0.9- 1.4 
S0.051 
S0.02 

<1 
<0.05 



Table 5-15 (Continued) 
Background Groundwater Chemistry 

WeiiH.QSb 

Hazardous Organic Constituents• 

1 ,2-Dichloroethane 

Bis(2-ethylhexyl)phthalate' 

Sample 
Date 

22-Jan-86 

22-Jan-86 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

2.5 
1.1 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. 

• 

8 All concentrations in micrograms per liter, only detected hazardous organic compounds are • 
listed. 

' Suspected laboratory contaminant. 

• 
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time. This could be due to the dissolution of gypsum, if the groundwater at Well H-08b is 

not samrated with ~espect to the mineral. However, the observed increase in sulfate is greater 

than would be expected from the congruent dissolution of gypsum. Also, TDS (not shown in 

Figure 5-15) appear to be decreasing with time at Well H-08b. Thus, the observed 

concentration trends are not conclusive; more data would be required to further evaluate 

trends at Well H-08b. 

5.16 Well H-OSb 

Groundwater samples from the Culebra Dolomite were collected at Wen H-09b. Well H-09b 

was sampled four times; the fiiSt sample was collected in November 1985, and the most 

recent was collected in January 1990. During all four rounds, groundwater samples were 

analyzed for VOCs, semi-VOCs, metals, and gCDCI'31 chemical parameters. Samples collected 

during the January 1987 and June 1988 rounds we~e analyzed for total PCBs, and the January 

1990 sample was analyzed for individual PCBs (e.g., Aroclor 1016). 

Background concentrations for constituents in groundwater from Well H-09b are presented in 

Table 5-16. Table 5-16 gives the mean concentration, staDdard deviation, and 9S percent 

confidence interval for major groundwater cODStituems. Also shown in Table 5-16 are the 

concentration range of minor constituents and a list of hazardous organic constiments that 

were detected in groundwater samples from Well H-09b. 

Calcium is the dominant cation in Well H-09b groundwater, followed by magnesium and 

sodium; sulfate is the dominant anion, followed by chloride and bicarbonate (Table 5-16). 

Well H-09b groundwater is classified as brackish. because the TDS are approximately 

3,250 mg/f (Freeze and Olerry. 1979). Well H-09b lies within hydrochemical Type Area 2 

of the Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. The TDS of Type 

Area 2 groundwaier is less than 10,000 mg/f, and calcium and sulfate are. the dominant .. 

dissolved constituems. Trace concentrations of cesium, cobalt, and mercury were detected in 

groundwater from Well H-09b (Table 5-16). Detected concentrations were well below 

1 mg/f. and detections were sporadic (ie., not detected consistently from one round to the 

next). Molybdenum was cousistently detected in Well H-09b groundwater (Table 5-16). 

The compounds 1,3-dichlorobenzene and 2-butanone (metyl ethyl ketone) were detected in 

groundwater samples from Well H-09b (Table 5-16). The 1,3-dichlorobenzene was detected 

at 20 pg/f in a groundwater sample and was also detected at 13 pg/f in a method blank. The 

detection of 2-butanone could be due to laboratoty contamination, as this compound was 
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Major Constituentsa 

Table 5-16 
Background Groundwater Chemistry 

Well H.Q9b 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 0.7 0.1 0.5- 0.9 

Calcium 613 37 554-672 

Iron NCb NC S0.11c 

Uthium 0.19 0.02 0.15- 0.23 

Magnesium 141 9 128- 155 

Manganese 0.06 0.05 0- 0.13 

Potassium 7.7 0.6 6.8 - 8.6 

Sodium 129 27 96- 163 

Strontium 7.3 0.5 6.5- 8.1 

General Chemistrl 
Alkalinity (as HC03') 120 0 120 

Bromide 0.9 . Q.-3 0.5- 1.3 

Chloride 183 17 155- 210 

Fluoride 3.1 0.4 2.5 - 3.7 

d 7.40 0.26 6.99-7.81 pH (s.u.) 

Sulfate 1,650 168 1,382- 1,918 

Total Dissolved Solids 3,250 100 3,091 - 3,409 

See footnotes at end of table . 

Alk92/WP:WIP-Jl·21S4 
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Table 5-16 (Continued) 
Background Groundwater Chemistry 

WeiiH-o9b 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics . 
Phosphate (asP) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table. 
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Concentration Range 

<1 
<0.5 

<0.01 
<0.2 

<0.05 
<0.05 
S0.2 
<0.1 

S0.12 
<0.1 
<0.5 

S0.0041 
0.01 - 0.05 

<0.3 
<0.5 

12-30 
<0.1 
<0.5 
<0.3 

<0.05 
<0.1 

S0.24 
<2 

0.11-0.5 
<0.05 
S0.03 

S3 
S0.22 
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Table 5-16 (Continued) 
Background Groundwater Chemistry 

Well H.09b 

Hazardous Organic Constituents• 

1 ,3-Dichlorobenzene 

2-Butanone1 

Sample 
Date 

19-Jan-90 

14-Nov-85 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

20 

46 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported . 

d s.u. = standard pH units. 
8 All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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• identified as a common laboratory contaminant in an EPA risk assessment guidance document 

(EPA, 1989). 

• 

• 

Figure 5-16 shows the temporal variation in the concentration of the six major constituents of 

Well H-09b groundwater. Sodium and chloride concentrations appear to have decreased 

slightly with time, while the sulfate concentration appears to have increased. Based on charge 

balance considerations, an actual increase in sulfate is not likely. Also, lDS (not shown in 

Figure 5-16) have remained relatively constant throughout the sampling of Well H-09b. 

5.17 Well H·11b3 

Groundwater samples from the Culebra Dolomite were collected from Well H-11b3. Well 

H-llb3 was sampled five times; the first sample was collected in June 1985, and the most 

recent was taken in October 1990. Samples from all five rounds were analyzed for metals 

and general chemical parameters. Groundwater samples from the fll'St three rounds were also 

analyzed for VOCs and semi-VOCs. Samples collected during the June 1986 and September 

1987 rounds were analyzed for total PCBs. Analytical results for major constituents from the 

June 1985 sampling event were provided by Bendix (Uhland and Randall, 1986). All other 

results were provided by ITAS. 

Background concentrations for constituents in groundwater from Well H-11b3 are presented 

in Table 5-17. Table 5-17 gives the mean conceqrration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-17 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well H-llb3. 

Sodium is the dominant cation in Well H-11b3 groundwater, followed by calcium, 

magnesium, and 'p(>wsium; chlonde IS the-dommant' anion, followed by sulfate. Groundwater 

at well H-llb3 is classified as brine, because the lDS are greater than 100,000 mg/t (Freeze 

and Cherry, 1979). Well H-llb3 lies within hyc!rochemical Type Area 1 of the Culebra 

Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in Type Area 1 contains 

TDS in excess of 100,000 mg/t, and sodium and chloride are the dominant dissolved 

constituents. Several trace metals were detected in groundwater samples from Well H-llb3. 

Cadmium, cesium, chromium, copper, lead, molybdenum, silver, and titanium were repeatedly 

detected at Well H-llb3. Concentrations of these metals were all less than 1 mg/t 

(Table-5-17). The MDLs for most of the trace metals were relatively high because of sample 

dilution during analysis. 
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Major Constituents• 

Table 5-17 
Background Groundwater Chemistry 

Well H·11b3 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 30 1 29-31 

Calcium 1,492 132 1,329 - 1,655 
Iron NCb NC <1c 

Uthium NC NC 0.5- 0.6c 

Magnesium 1,155 94 1 ,038 - 1 ,272 

Manganese 0.26 0.07 0.17- 0.35 
Potassium 822 136 654-990 
Sodium 39,300 3,328 35,169 - 43,432 
Strontium 23 6 15-30 

General Chemis~ 
Alkalinity (as HC03") 51 5 44-58 
Bromide 54 18 18- 90 
Chloride 64,780 6,216 57,063 - 72,497 
Fluoride 1.1 0.1 1.0- 1.2 
pH (s.u.)d 7.08 0.11 6.95-7.22 
Sulfate 6,620 626 5,843 - 7,397 
Total Dissolved Solids 118,400 3,782 113,705 - 123,095 

See footnotes at end of table. 
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Table 5-17 (Continued) 
Background Groundwater Chemistry 

Well H·11b3 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 

_ Phenolics .. 
Phosphate (as P) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

AJ.k~:WIP-.R·21S4 

Concentration Range 

5-83 

<2 
S0.9 
S0.15 
<0.1 

<0.05 
0.06-0.09 

S0.55 
0.32-0.4 

<0.5 
S0.26 
so.s 

<0.0004 
0.032- 0.3 

<0.4 
<0.5 

4.1 - 15 
0.1 - 0.2 

<10 
S0.69 
<0.5 
<0.2 

S0.15 
<2 

<0.3 
.so.o~ 
S0.04 

S3 
S1.5 



Table 5-17 (Continued) 
Background Groundwater Chemistry 

Well H·11b3 

Hazardous Organic Constituents8 

Acetone1 

Bis(2-ethylhexyl)phthalate1 

Bis(2-ethylhexyl)phthalate1 

Methylene Chloride1 

Sample 
Date 

15-Sep-87 
04-Jun-86 
15-Sep-87 
15-Sep-87 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

16 
97 
12 
8 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. 
8 All concentrations in micrograms J)$r liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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Several detections of hazardous organic compounds were observed in samples of groundwater 

from Well H-llb3 (Table 5-17). All of the detcc:tions could be due to laboratory 

comamination, according to a list of common laboratory contaminants presented in an EPA 

risk assessment guidance document (EPA, 1989). Bis(2-ethyhexyl)phthalatc was detected 

twice (Table 5-17); the other compounds were detected only once. Acetone was detected at 

16 pg/f in the September 1987 sampling. However, 19 pg/f of acetone was also detected in 

a trip blank during the same sampling round. 

Figure 5-17 shows the temporal variation in the concentration of the six major constituents of 

Well H-11b3 groundwater. While concentrations fluctuate, no temporal treDds are observed 

in these constituents. The TDS of Well H-llb3 groundwater (not shown on F'Jgme 5-17) 

. appear to have decreased with time; however, this decrease is not supponed by the major 

constituents shown in Figme 5-17. 

5.18 Well H-12 

Samples of groundwater from the Culebra Dolomite were collected at Well H-12. Well H-12 

was sampled three times; the first sample was collected in August 1985, and the most recem 

was collected in December 1988. Groundwater samples collected during all three rounds 

were analyzed for VOCs, semi-VOCs, metals, and general chemical parameters. Samples 

collected during the January 1987 and December 1~ rounds were also analyzed for total 

PCBs. 

Background concentrations for constituents in groundwater from Well H-12 are presented in 

Table 5-18. Table 5-18 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-18 are the 

concentration ~es of minor const:imems and a list of hazardous organic constitllems that 

were detected in groundwater ~pies from Well H-12. 

Sodium is the dmninant cation in groundwater from Well H-12, followed by calcium, 

magnesium, and potassium; chloride is the dmninant anion, followed by sulfare. Groundwater 

at Well H-12 is classified as brine, because the TDS are greater than 100,000 mg/f (Freeze 

and Cherry, 1979). Well H-12lies within hydrochemical Type AJea 1 of the Culebra 

Dolomite (Holt et al., 1992), as shown in Ftgme 3-7. Groundwater in Type AJea 1 is a 

sodium-chloride brine. Several trace metals were repeatedly detected in groundwater samples 

• 

• 

from Well H-12. The MDLs for most of the trace metals were relatively high because of • 
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Major Constituentsa 

Table 5-18 
Background Groundwater Chemistry 

Well H-12 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 38 3 31-46 

Calcium 1,700 150 1 ,327 - 2,073 

Iron 1.7 1.0 0-4.2 

Uthium NCb NC 0.73- 11c 

Magnesium 1,700 300 955-2,445 

Manganese 0.28 0.32 0- 1.1 

Potassium 1,480 131 1 '154 - 1,806 

Sodium 46,750 4,116 36,526 - 56,97 4 

Strontium 30 11 4-57 

General Chemistrt 
Alkalinity (as HC03") 56 9 33-79 

Bromide 103 ;ri 12- 194 

Chloride 78,967 896 76,740- 81,193 

Fluoride 1.13 0.03 1.06- 1.21 

pH (s.u.) d 7.06 0.24 6.45-7.66 

Sulfate 7,200 1,179 4.271 - 10,129 

Total Dissolved Solids 136,500 8,322 115,826- 157,174 

See footnotes at end of table . 
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Table 5-18 (Continued) 
Background Groundwater Chemistry 

• Well H-12 

Minor Constituentsa 

Metals 
Concentration Range 

Aluminum <1 
Antimony 1 -2 
Arsenic S0.17 
Barium <0.05 
Beryllium <0.05 
Cadmium 0.05- 0.15 
Cesium <10 
Chromium so.s 
Cobalt S0.2 
Copper S0.45 
Lead S1.2 
Mercury S0.001 
Molybdenum 0.32- 0.35 
Nickel S0.84 • Selenium S0.6 
Silica 2.7- 45 
Silver S0.2 
Thallium <2.5 
Titanium <0.3 
Vanadium 0.3 
Zinc 0.3 

General Chemistrx 

Cyanide <0.04 
Iodide <2 
Nitrate (as N) S0.9 
Phenolics S0.011 
Phosphate (as P) S0.09 
Total Organic Carbon S15 
Total Organic Halogen 0.18-1.4 

See footnotes at end of table. • Alk92/WP:WIP..R-21S4 5-88 
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Table 5-18 (Continued) 
Background Groundwater Chemistry 

Well H·12 

Hazardous Organic Constituents8 

Bis(2-Ethylhexyl)phthalate1 

Bis(2-Ethylhexyl)phthalate1 

Methylene Chloride' 

Sample 
Date 

16-:Jan-87 
14-0ec-88 

14-0ec-88 

Concentration 

38 
16 

5.6 (5.3)9 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 
c The 95% confidence interval was not calculated. The observed concentration range is 

reported. 
d s.u. = standard pH units. 
8 All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
' Suspected laboratory contaminant. 
g Duplicate analysis in parentheses . 
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• sareple dilution during analysis. Some of the relatively high concentrations (e.g., lead at 

1.2 mg/f) could be due to problems associated with the analysis of high-IDS solutions. 

Bis(2-ethylhexyl)phthalate and methylene chloride were detected in groundwater samples from 

Well H-12 (Table 5-18). The phthalate compound was detected twice, in successive rounds. 

The presence of both compounds could be due to laboratory contamination, as the compounds 

have been identified by the EPA as common laboratory contaminants (EPA, 1989). 

Figure 5-18 shows the temporal variation in the concentration of the six major constituents of 

groundwater from Well H-12. Though concentrations fluctuate, no temporal trends are 

observed in these or any other constituent of Well H-12 groundwater. The IDS (not shown 

on Figure 5-18) appear to have decreased by approximately 15,000 mg/1 from the first to the 

last sampling round. However, this decrease is not supponed by concentration decreases in 

the major dissolved constituents. 

5.19 Well H-14 

Groundwater samples from the Culebra Dolomite were collected from Well H-14. Well H-14 

• was sampled three times; the first sampling occurred in May 1987, and the most recent took 

place in April 1989. During all three rounds, groundwater samples were analyzed for VOCs, 

semi-VOCs, metals, and general chemical parameters. In addition, samples collected during 

the fli'St two rounds were analyzed for total PCBs~d a sample collected during the most 

recent round was analyzed for individual PCB compounds. 

• 

Background concentrations for constituents in groundwater from Well H-14 are presented in 

Table 5-19. Table 5-19 gives the mean concentration, standard deviation, and 95 percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-19 are the 

concentration_ :ranges of minor constituents. -Hazardous organic-constituents were not detected 

in groundwater samples from Well H-14. 

Sodium is the dominant cation in groundwater at Well H-14, followed by calcium, 

magnesium, and potassium; chloride is the dominant anion, followed by sulfate (Table 5-19). 

Groundwater at Well H-14 is classified as saline (Freeze and Cherry, 1979), because the IDS 

are approximately 17,000 mg/f. Well H-14 lies within hydrochemical Type Area 3 of the 

Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in Type Area 3 

contains IDS ranging from 10,000 to 100,000 mg/f and may be a mixture of Type Area 1 

and 2 groundwater. Several trace metals were detected in groundwater samples from 
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Major Constituentsa 

Table 5-19 
Background Groundwater Chemistry 

Well H-14 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 11 0 11 

Calcium 1,817 126 1,504- 2,129 

Iron 0.4 0.2 0.1 - 0.8 

Uthium 0.47 0.04 0.39- 0.56 

Magnesium 532 33 451 - 613 
Manganese 0.08 0.05 0-0.21 
Potassium 245 5 233-257 

Sodium 3,467 289 2,750-4,184 

Strontium 32 1 30-35 

General Chemist~ 
Alkalinity (as HC03') 39 2 35-43 

Bromide 13 12 9- 18 

Chloride 8,367 569 6,954- 9,n9 

Fluoride 1.4 0.5 0.1 - 2.6 
pH (s.u.)b 7.20 0.52 5.89- 8.50 

SuHate 1,750 218 1 ,209 - 2.291 

Total Dissolved Solids 16,967 1,168 14,066 - 19,867 

See footnotes at end of table. 
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Table 5-19 (Continued) 
Background Groundwater Chemistry 

Well H·14 

Minor Constituents1 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolic&.- ·· ·· 
Phosphate (asP) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

AJ.16o'I1/WP:WIP-..R-21S4 

Concentration Range 

5-93 

S1 
0.5 - 0.6 

<0.05 
<0.05 
<0.05 
S0.06 
<0.6 

0.2- 0.4 
<0.1 
S0.1 
S0.5 

S0.0004 
0.06- 0.2 

<0.3 
<0.05 

5.5- 14 
S0.1 
<5 

S0.5 
0.1 - 0.2 

<0.1 

<0.04 
<2 

S0.4 
0.068 - 0.14 . 

S0.05 
S2 

0.08 - 1.1 



Table 5-19 (Continued) 
Background Groundwater Chemistry 

Well H·14 

Hazardous Organic Constituents 

None Detected 

a All concentrations in milligrams per liter, except where noted. 
b s.u. = standard pH units. 
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Well H-14. Antimony, chromium, copper, molybdenum, titanium, and vanadium were 

repeatedly detected. Concentrations were below 1 mg/f (Table 5-19). 

Figure 5-19 shows the temporal variation in the concentration of the six major constituents of 

groundwater at Well H-14. Although concentrations vary, no trends are observed in these 

constituents. The IDS of groundwater at Well H-14 (not shown in Figure 5-19) appear 10 

have decreased with time throughout the WQSP; however, this trend is not supponed by a 

decrease in the concentration of the major constituents. 

5.20 Well H-15 
Groundwater samples from the Culebra Dolomite were collected from Well H-15. Well H-15 

was sampled three times; the first sampling occurred in May 1987, and the most recent took 

place in November 1988. During all three rounds, groundwater samples were analyzed for 

VOCs, semi-VOCs, total PCBs, metals, and general chemical parameters. 

Background concentrations for constituents in groundwater from Well H-15 are presented in 

Table 5-20. Table 5-20 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-20 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well H-15. 

Sodium is the dominant cation in Well H-15 groundwater, followed by magnesium, 

potassium, and calcium; chloride is the dominant anion, followed by sulfate (Table 5-20). 

Groundwater at Well H-15 is a brine (Freeze and Cherry, 1979), as the TDS concentration 

greatly exceeds 100,000 mg/1. Well H-15 lies within hydrochemical Type Area 1 of the 

Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in Type Area 1 is 

a sodium-chlm:ide brine. The MDLs for trace metals are relatively-high, due to dilution prior 

to the ~alysis of the -hl~-T0S samples from Well-H-is. Also, 5everal tnice metals weie 

detected at relatively-high concentrations, i.e., chromium and lead (Table 5-20). The validity 

of the trace metal data in uncertain, due to sample dilution and the problems associated with 

the analysis of high-TDS solutions. 

Bis(2-ethylhexyl)phthalate was detected in Well H-15 groundwater samples from all three 

rounds (Table 5-20). This compound may have been present due to laboratory contamination; 

bis(2-ethylhexyl)phthalate is listed as a common laboratory contaminant in an EPA risk 

assessment guidance document (EPA, 1989). However, the repeated detection of the 
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Table 5-20 
Background Groundwater Chemistry 

Well H·15 

Major Constituentsa 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 47 3 40-55 
Calcium -1,667 306 908-2,426 
Iron NCb NC 3c 

Lithium 0.8 0.1 0.6- 1.1 
Magnesium 2,533 208 2,016 - 3,051 
Manganese NC NC S0.6c 

Potassium 1,817 29 1,745 - 1,888 
Sodium n,967 6,550 61 ,694 - 94,239 
Strontium 31 1 29-32 

General Chemism: 
Alkalinity (as HCo3·) 35 3 28-43 
Bromide 99 ~ 94- 103 

Chloride 136,333 3,215 128,347- 144,319 

Fluoride 0.7 0.1 0.5 - 0.8 

pH (s.ui 6.66 0.13 6.34- 6.97 

Sulfate 6,467 961 4,080 - 8,854 

Total Dissolved Solids 235,333 8,387 214,498- 256,168 

See footnotes at end of table • 
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Table 5-20 (Continued) 
Background Groundwater Chemistry 

Well H-15 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Trtanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics.:: 
Phosphate (as P) 
Total-Organic Carbon 
Total Organic Halogen 

See footnotes at end of table. 

AIJ6.'12/WP:WIP-Jt-21 S4 

Concentration Range 

5-98 

<10 
S7 
<1 

<0.5 
<0.5 
S.0.7 
<1 
S3 
S1 
S2 
S7 

<0.002 
0.2- 0.52 

<3 
<5 

<21 
S1 
<5 
<3 
S1 
S1 

<0.02 
<2 

S.0.5 
S.0.039 
S.0.01 

S2 
1.2-7.4 
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Table 5-20 (Continued) 
Background Groundwater Chemistry 

Well H·15 

Hazardous Organic Constituents8 

Bis(2-ethylhexyl)phthalate1 

Bis(2-ethylhexyl)phthalate1 

Bis(2-ethylhexyl)phthalate1 

Sample 
Date 

11-May-87 
13-Jan-88 
07-Nov-88 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

64 
22 
44 

c The 95 % confidence interval was not calculated. _ The observed concentration range is 
reported. 

d s.u. = standard pH units. 
8 All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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~·n·~r't'mtd could indicate actual contamination or the introduction of the compound during the 

sampling procedure. 

Figure 5-20 shows the temporal variation in the concentration of the six major constituents of 

Well H-15 groundwater. The sodium concentration appears to have decreased, while the 

magnesium concentration and TDS (not shown on Figure 5-20) appear to have increased 

Based on charge balance considerations, the sodium decrease could not be entirely offset by 

the magnesium increase. Also, the TDS increase is not suppotted by an increase in the 

concentration of the major constituents. Thus, it is likely that tbe obserVed trends in 

Well H-15 groundwater chemisay are not significant. 

5.21 Well H-18 

Groundwater samples from the Culebra Dolomite were collected from Well H-18. Well H-18 

was sampled three times, in November 1987, April1988, and Aprll1990. Daring aD three 

rounds, samples were analyzed for VOCs, metals, and general chemical parameters. The 

November 1987 and Aprll1988 samples were also analyzed for semi-VOCs and total PCBs . 

Background concentrations for constituents in groundwater from Well H-18 are p!eSented in 

Table 5-21. Table 5-21 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-21 are the 

concentration ranges of minor constituents and a lif( of hazardous organic constituents that 

were detected in groundwater samples from Well H-18. 

Sodium is the dominant cation in Well H-18 groundwater, followed by calcium, magnesium, 

and potassium; chloride is the dominant anion, followed by sulfate (Table 5-21). The 

groundwater at Well H-18 is classified as saline (Freeze and Oleuy, 1979), because TDS are 
approximately.27;600 mg/1. Well H-18 lies within hydrochemical Type Area 3 of the 

Culebra Dolomite (Holt et al., 1992), as shown in Figure 3-7. Groundwater in Type Area 3 

contains TDS ranging from 10,000 to 100,000 mg/t and may be a mixture of Type Area 1 

and 2 groundwater. Cesium, chromium, and titanium were detected in samples from 

well H-18 at concentrations of less than 1 mg/f (Table 5-21). Only cesium was repeatedly 

detected. 

The occurrence of 5.5 pg/t of methylene chloride in the April 1988 sample is the only 

detection of a hazardous organic compound observed in Well H-18 groundwater (Table 5-21). 

This probably is due to laboratory contamination, since 5.7 pg/f of methylene chloride was 
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Major Constituentsa 

Table 5-21 
Background Groundwater Chemistry 

Well H-18 

Mean Std. Dev. 95 % Confidence Interval 

Metals 

Boron 16 1 14- 18 

Calcium 1,093 110 820- 1,367 
Iron 0.4 0.2 0-0.7 
Uthium 0.24 0.08 0.04-0.44 
Magnesium 503 21 452-555 
Manganese 0.18 0.03 0.09- 0.26 
Potassium 238 13 207-270 
Sodium 7,617 664 5,967 - 9,266 
Strontium 15 1 14- 17 

General Chemist~ 

Alkalinity (as HC03") 53 3 46-61 
Bromide 15 ~ 11 - 19 
Chloride 12,500 500 11,258- 13,742 
Fluoride 1.7 0.2 1.4- 2.1 
pH {s.u.)b 6.92 0.83 4.87- 8.98 
Sulfate 4,233 839 2,150- 6,317 

Total Dissolved Solids 27,633 3,508 18,919 - 36,347 

See footnotes at end of table. 
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Table 5-21 (Continued) 
Background Groundwater Chemistry 

Well H·18 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenoliqa : 
Phosphate (as P) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 
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Concentration Range 

<2 
<0.6 
<0.5 

<0.05 
<0.05 
<0.05 
so.a 
S0.2 
<0.5 

<0.25 
<0.5 

<0.0002 
<2 

<0.4 
<0.5 

5.1 - 13 
<0.1 
<5 

S0.6 
<0.5 
<0.2 

<0.02 
<2 

<0.2 
S0.12 
S0.03 

S5 
S0.42 
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Table 5-21 (Continued) 
Background Groundwater Chemistry 

Well H·18 

Hazardous Organic Constituentsc 

Methylene Chlorided 

Sample 
Date 

07-Apr-88 

a All concentrations in milligrams per liter, except where noted. 
b s.u. = standard pH units. 

Concentration 

5.5 

c All concentrations in micrograms per liter, only detected hazardous organic compounds are 
listed. 

d Suspected laboratory contaminant 
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• also detected in a sample blank. The compound is considered a common laboratory 

contaminant by the EPA (EPA, 1989). 

• 

• 

Figure 5-21 shows the temporal variation in the concentration of the six major constituents of 

Well H-18 groundwater. Calcium, chloride, sulfate and TDS (not show in Figure 5-21) 

concentrations appear to have increased with time at Well H-18. However, the TDS increase 

of approximately 7,000 mg/f is much greater than would be expected, based on the increase 

in calcium, chloride, and sulfate. Also, the addition of positive charge due to the increase in 

calcium is not enough to balance the negative charge addition due to ~e increase in chloride 

and sulfate. Thus, although the data indicate that the Well H-18 groundwater chemistry is 

changing, the poor correlation between TDS and major-constituent concentrations and the lack 

of charge balance indicate that the trend is uncertain. Results from additional sampling are 

required for further trend evaluation. 

5.22 Well P.14 
Groundwater samples from the Culebra Dolomite were collected from Well P-14. Well P-14 

was sampled three times; the first sample was collected in February 1986, and the most recent 

was collected in March 1988. During all three roun~. groundwater samples were analyzed 

for VOCs, semi-VOCs, metals, and general chemical parameters. Samples from the two most 

recent rounds (June 1987 and March 1988) were also analyzed for total PCBs. 

Background concentrations for constituents in groundwater from Well P-14 are presented in 

Table 5-22. Table 5-22 gives the mean concentration, standard deviation, and 95 percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-22 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well P-14. 

Sodium is the dominant cation in Well P-14 groundwater, followed by calcium and 

magnesium; chloride is the dominant anion, followed by sulfate (Table 5-22). Well P-14 

groundwater is classified as saline (Freeze and Cherry, 1979), because 'IDS are approximately 

28,000 mg/f. Well P-14lies within hydrochemical Type Area 3 of the Culebra Dolomite 
(Holt et al., 1992), as shown in Figure 3-7. The ms concentration of groundwater in Type 

Area 3 ranges from 10,000 to 100,000 mglf. This groundwater may be a mixture of Type 

Area 1 and 2 groundwater. Several trace metals were detected in groundwater samples from 

Well P-14; concentrations were generally below 1 mglf (Table 5-22). Chromium, copper, 

lead, molybdenum, titanium, and zinc were detected during more than one sampling round. 
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Constituentsa 

Table 5-22 
Background Groundwater Chemistry 

Well P·14 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 0.7 0.1 0.5- 0.9 
Calcium 3,600 265 2,943 - 4,257 
Iron 1.82 0.21 1.30- 2.33 
Uthium NCb NC 0.51 - 2.-,c 
Magnesium 845 75 660- 1,031 

Manganese 0.28 0.04 0.17- 0.38 
Potassium 48 3 41-54 
Sodium 4,150 427 3,089 - 5,211 
Strontium 50 4 39-61 

General Chemis~ 
Alkalinity (as HC03") 100 0 100 
Bromide 19 4 

I 
8-30 

Chloride 14,433 513 13,159- 15,708 
Fluoride 1.3 0.1 1.0- 1.6 
pH (s.u.)d 6.83 0.16 6.43- 7.23 
Sulfate 1,533 116 1.247 - 1,820 
Total Dissolved Solids 28,033 1,762 23,657 - 32,41 0 

See footnotes at end of table. 
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Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics . 
Phosphate (as Py 
Total Organic Carbon 
Total Organic Halogen 

Table 5-22 (Continued) 
Background Groundwater Chemistry 

Well P-14 

Concentration Range 

<1 
S0.89 
<0.1 
<0.1 

<0.05 
S0.062 
<0.02 
S0.41 
S0.63 
S0.12 
S0.67 

<0.0002 
0.05-0.12 

S0.31 
<0.5 

14-33 
S0.26 

<5 
so.ea 
S0.24 

S2 

<0.02 
<2 

0.03- 0.6 
S0.019 
S0.02 

2 
0.33-2 

See footnotes at end of table . 
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Table 5-22 (Continued) 
Background Groundwater Chemistry 

Well P·14 

Hazardous Organic Constituents• 

2-Butanone1 

Acetone1 

Sample 
Date 

27-Feb-86 

18-Jun-87 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

10 

27 

• 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. • 
• All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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Acetone and 2-butanone (methyl ethyl ketone) were detected in groundwater samples from 

Well P-14 (Table 5-22). Both of these compounds have been identified in an EPA risk 

assessment guidance document (EPA, 1989) as common laboratory contaminants. Acetone 

was detected at 27 Jlg/f in the June 1987 sample and was also detected in the sample blank at 

46 Jlg/f. 

FJ.gme 5-22 shows the temporal variation in the concentration of the six major constituents of 

Well P-14 groundwater. The calcium concentration appears to have dec:i'eased; wlille, the 

sodium concentration appears to have increased. Based on charge-balance considerations, 

these changes are possible. Additional rounds of data could confiml the potential trends in 

Well P-14 groundwater. 

5.23 Well P·11 
Groundwater samples from the Culebra Dolomite were collected from Well P-17. Well P-17 

was sampled three times: March 1986, December 1986, and October 1987. During all three 

rounds, samples we~e analyzed for VOCs, semi-VOCs, metals, and general chemical 

parameters. During the two most recent rounds, samples were also analyzed for total PCBs • 

Background concentrations for constituents in groundwater from Well P-17 are presented in 

Table 5-23. Table 5-23 gives the mean concentratiJni, standaid deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-23 are the 

concentration ranges of minor constituents. Hazardous organic constituents were not detected 

in groundwater samples from Well P-17. 

Sodium is the dominant cation in groundwater at Well P-17, followed by calcium, 

magnesium, au4potassium; chloride is the dominant anion, followed by sulfate. Well P-17 

groundwater is classified as saline (Freeze and 01e:ay, 1979), het:ause the TDS are 

approximately 87,000 mg/l. Well P-171ies within hydrochemical Type Area 3 of the 

Culebra Dolomite (Holt et al., 1992), as shown in Fig~'re 3-7. The TDS concentration of 

groundwater in Type Area 3 ranges from 10,000 to 100,000 mg/f. Several trace metals were 

detected in groundwater samples from Well P-17 (Table 5-23), and most of these are 

repeatedly , detected. As discussed above, the quantification of trace metals in high-TDS 
samples is somewhat uncenain due to analytical limitations. 
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Major Constituentsa 

Metals 

Boron 

Calcium 
Iron 

Uthium 

Magnesium 
Manganese 
Potassium 
Sodium 

Strontium 

General Chemist~ 
Alkalinity (as HC03') 

Bromide 
Chloride 
Fluoride 
pH (s.u.)d 

Sulfate 

Total Dissolved Solids 

Table 5-23 
Background Groundwater Chemistry 

Well P-17 

Mean Std. Dev. 95 % Confidence Interval 

35 2 29-40 
1,883 448 no- 2,997 
3.3 0.5 2.0- 4.6 
NCb NC 0.66- 0.9c 

1,650 132 1 .321 - 1 ,979 
1.0 0.2 0.5- 1.5 
972 207 457- 1,487 

28,667 5n 27,232- 30,101-
33 5 22-45 

54 1 . 52-55 
84 1'5 47- 121 

52,667 6,658 36,125 - 69,208 
1.2 0.2 0.9- 1.6 
NC NC 7.01 - 7.02c 

. 6,367 851 4.254 - 8,480 
87,333 3,055 79,7 44 - 94,923 

See footnotes at end of table . 
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Table 5-23 (Continued) 
Background GroundWater Chemistry 

Well P-17 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Berytlium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N} 
Phenolics.· 
Phosphate (as P} 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table. 

Concentration Range 

S2 
1.4. 1.5 

S0.31 
0.06 • 0.11 

<0.05 
0.1 • 0.12 

S0.6 
0.39. 0.6 
0.12. 0.2 
0.13. 0.5 

1.1 
<0.0002 

S0.21 
<0.3 
<0.05 

13 
0.2. 0.3 

<0.05 
0.4. 1 

0.3 

5-113 

<0.1 

<0.04 
S7.3 
S0.3 

~0.005 
~0;02 

S2 
0.23. 2.5 

• 

• 

• 
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Table 5-23 (Continued) 
Background Groundwater Chemistry 

Well P·17 

Hazardous Organic Constituents 

None Detected 

a All concentrations in milligrams per liter, except where noted. 
b NC -= not calculated. 
c The 95% confidence interval was not calculated. The observed concentration range is 

reported. 
d s.u. = standard pH units . 
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• Figure 5-23 shows the temporal variation in the concentration of the six major constituents of 

Well P-17 groundwater. The magnesium concentration appears to have increased with time. 

However, this increase is not supported by a similar increase in 1DS or by charge-balance 

considerations. Data from the December 1986 sampling event is suspect, based on similar 

trends in calcium, potassium, sulfate, chloride and other constituents that are not shown in 

Figure 5-23. Concentrations from this sampling round appear to be too high, relative to those 

observed in other rounds. Although a longer observation period is required, it appears that 

the groundwater chemistry at Well P-17 is not changing with time. 

• 

• 

5.24 Ranch Well 

Groundwater samples from the Dewey Lake Redbeds were collected at the Ranch Well. The 

Ranch Well was sampled five times; the first sample was collected in June 1986, and the 

most recent was collected in June 1990. Dming all five rounds, samples were analyzed for 

metals and general chemical parameters. The list of metal and general chemical parameter 

analytcs changed from round to round. For example, calcium and magnesium were analytcs 

in four of the five rounds, and cyanide was an analytc in only three rounds. Samples 

collected during the first three rounds were analyzed for VOCs; samples collected during the 

June 1986 round were analyzed for a more extensive list of VOCs, relative to subsequent 

rounds. Semi-VOCs and total PCBs were analytcs only in the June 1986 sampling event. 

Also, several pesticides were analytes in the December 1987 and April 1988 rounds. 

Background concentrations for constituents in Ranch Well groundwater are presented in 

Table 5-24. Table 5-24 gives the mean concentration, standard deviation, and 95 percent 

confidence interVal for major groundwater constituents. Also shown in Table 5-24 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from the Ranch Well. 

Calcium is the dominant cation in Ranch Well groundwater, followed by sodium and 

magnesium; sulfate is the dominant anion, follov.'ed by chloride and bicarbonate (Table 5-24). 

Ranch Well groundwater is classified as brackish (Freeze and Cherry, 1979), because the 1DS 

are approximately 3,000 mg./f. Several trace metals were detected in groundwater from the 

Ranch Well at concentrations that were below 1 mg/f (Table 5-24). All the detected trace 

metals listed in Table 5-24, with the exception of mercury, were detected during more than 

one sampling round. The nitrate concentration of Ranch Well groundwater is relatively high, 

possibly due to contamination by livestock grazing in the vicinity of the well. 
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Major Constituents• 

Table 5-24 
Background Groundwater Chemistry 

Ranch Well 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 0.23 0.07 0.12- 0.33 

Calcium 340 23 283-397 
Iron NCb NC <0.1c 

Uthium NC NC <0.1c 

Magnesium 188 33 135-240 
Manganese NC NC <0.01SC 
Potassium 3.4 1.2 1.5- 5.4 
Sodium 193 49 115-270 
Strontium 4.1 1.1 2.3- 5.9 

General Chemistrt: 
Alkalinity (as HCo3·) 235 13 . 215.256 

' 
Bromide 2 f( 0-3 
Chloride 394 61 318- 470 
Fluoride 1.1 0.3 0.7-1.5 
pH (s.u.)d 7.16 0.33 6.75. 7.58 
Sulfate 999 241 700- 1,299 
Total Dissolved Solids 3,060 195 2,818 • 3,302 

See footnotes at end of table. 
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Table 5-24 (Continued) 
Background Groundwater Chemistry 

Ranch Well 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

ALJ6-~:WJP-.R-21S4 

Concentration Range 

5-118 

<2 
0.1 - 0.16 

<0.01 
<0.2 

<0.005 
S0.01 
<0.2 

S0.07 
<0.05 

<0.025 
so.os 

so.ooos 
S0.04 
<0.04 

S0.079 
20-49 
S0.02 

<1 
S0.27 

0.05-0.07 
0.02- 0.16 

<0.02 
<2 

110-120 
S0.022 

. S0.05 . 
3-4 
S0.4 



Table 5-24 (Continued) 
Background Groundwater Chemistry 

Ranch Well 

Hazardous Organic Constituents• 

Chloroform 
Di-n-butyl Phthalatef 
Diethyl Phthalatef 

Sample 
Date 

20-Dec-87 
18-Jun-86 

18-Jun-86 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

1.5 
11 
24 

• 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. • 
• All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
f Suspected laboratory contaminant. 

• 
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Chloroform, di-n-butyl phthalate, and diethyl phthalate were detected in Ranch Well 

groundwater. Chloroform was not detected in the other two rounds in which it was an 

analytc. Repeated detection of the phthalates could not be confirmed, as they were analytcs 

in only one sampling round. Di-n-butyl and diethyl phthalate are listed as common laboratory 

contaminants in an EPA risk assessment guidance document (EPA, 1989). 

Figure 5-24 shows the temporal variation in the concentration of the six major constituents of 

Ranch Well groundwater. Calcium concentrations appear to have decreased slightly; 

however, the concentration change is within the expected range of anal~cal variability. 

Overall, though concentrations fluctuate, no significant temporal trends are observed in 

chemistry of groundwater at the Ranch Well. 

5.25 Twin Wells • Pasture Well 
Groundwater samples from the Dewey Lake Redbeds were collected at the Twin Wells

Pasture Well (Pasture Well). The Pasture Well was sampled four times; the first sample was 

collected in January 1986, and the most recent was collected in May 1990. During all four 

rounds, samples were analyzed for metals and general chemical parameters. The list of metal 

• 

and general chemical parameter analytes changed frQm round to round. For example, calcium • 

and magnesium were analytes in three of the four rounds. Samples collected during the first 

two rounds were analyzed for VOCs; samples collected during the January 1986 round were 

analyzed for a more extensive list of VOCs, relati? ·to the subsequent round. Semi-VOCs 

were analytes only in the June 1986 sampling event, and several pesticides were analytes in 

the August 1988 round. 

Background concentrations for constituents in groundwater from the Pasture Well are 

presented in Table 5-25. Table 5-25 gives the mean concentration, standard deviation, and 95 

percent confidenee interVal for major groundwater constituents. Also shown in Table 5-25 _are 
.. .. _: • 

the concentration ranges of minor constituents. Hazardous organic constituents were not 

detected in groundwater samples from the Pasture \\'ell. 

Calcium is the dominant cation in Pasture Well groundwater, followed by magnesium and 

sodium; ,bicarbonate is the dominant anion, followed by sulfate and chloride (Table 5-25). 

Groundwater from the Pasture Well is classified as fresh water, because the TDS are less than 
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Major Constituentsa 

Table 5-25 
Background Groundwater Chemistry 

Twin Wells - Pasture Well 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 0.15 0.02 0.11 - 0.19 
Calcium 79 2 74-84 
Iron NCb NC S0.34c 

Uthium NC NC <0.1c 

Magnesium 24 0.3 23-25 
Manganese NC NC <O.OSC 
Potassium NC NC <SC 
Sodium 19 9 0-42 
Strontium 0.9 0.2 0.3- 1.5 

General Chemist~ 
Alkalinity (as HC03") 220 5 208-232 
Bromide 4 4 · 0- 13 
Chloride 40 ,s 32-48 
Fluoride 0.65 0.06 0.56- 0.74 
pH (s.u.)d 7.61 0.27 7.18- 8.05 
Sulfate 55 5 44-66 
Total Dissolved Solids 401 9 388- 415 

See footnotes at end of table . 
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Table 5-25 (Continued) 
Background Groundwater Chemistry 

Twin Wells • PastUre Well 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics . 
Phosphate (asP) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table. 

Alk92/WP:WIP'.R·21S4 

Concentration Range 

5-123 

<0.2 
<0.06 
<0.01 
<0.2 

<0.005 
<0.005 

<0.2 
S0.03 
S0.05 

S0.048 
<0.05 

S0.0004 
S0.03 
<0.04 
<0.1 

18-43 
S0.01 
<0.1 
<0.1 

<0.05 
S0.52 

<0.02 
<2 

6.2- 9.2 
S0.02 
S0.02 

S4 
S0.05 
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Table 5-25 (Continued) 
Background Groundwater Chemistry 

Twin Wells • Pasture Well 

Hazardous Organic Constituents 

None Detected 

a All concentrations in milligram per liter, except where noted. 
b NC = not calculated. 
c The 95% confidence interval was not calculated. The observed concentration range is 

reported. 
d s.u. = standard pH units . 
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• 1,000 mglf (Freeze and Cherry, 1979). Several trace metals were detected in groundwater 

from the Pasture Well, at concentrations below 1 mglf (Table 5-25). Chromium, mercury, 

and zinc were detected during more than one sampling round. 

• 

• 

Figure 5-25 shows the temporal variation in the concentration of six major constituents of 

Pasture Well groundwater. No temporal trends are observed in these constituents. The 

chloride concentration (not shown in Figure 5-25) appears to have decrcascd; however, 

charge-balance considerations and the TDS concentration do not suppon the apparent decrease 

of chloride in Pasture Well groundwater. 

5.26 Well WIPP·19 

Groundwater samples from the Culebra Dolomite were collected at Well WIPP-19. Well 

WIPP-19 was sampled five times; the first sample was collected in July 1987, and the most 

recent was collected in June 1990. Groundwater collected during each sampling event was 

analyzed for metals and general chemical parameters. During the first three rounds, i.e., 

July 1987, February 1988, and August 1988, samples were also analyzed for VOCs, 

semi-VOCs, and total PCBs . 

Background concentrations for constituents in groundwater from Well WIPP-19 are presented 

in Table 5-26. Table 5-26 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater consti~ts. Also shown in Table 5-26 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in groundwater samples from Well WIPP-19. 

Sodium is the dominant cation in Well WIPP-19 groundwater, followed by calcium, 

magnesium, and potassium; chloride is the dominant anion, followed by sulfate (Table 5-26). 

Groundwater at Well WIPP-19 is classified as saline (Freeze and Cherry, 1979), because the .. .. -
TDS concentration is approximately 86,000 mglf. Well WIPP-19 lies within hydrochemical 

Type Area 3 of the Culebra Dolomite (Holt et al.., 1992), as shown in Figure 3-7. 

Groundwater in Type Area 3 contains TDS ranging from 10,000 to 100,000 mglf and may be 

a mixture of Type Area 1 and 2 groundwater. Chromium, vanadium, and zinc were detected 

in \Yell WIPP-19 groundwater (Table 5-26). The MDLs of most trace metals were relatively 

high, due to the required dilution prior to the analysis of high-TDS samples . 
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Major ConstitUents• 

Table 5-26 
Background Groundwater Chemistry 

Well WIPP·19 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 31 3 27-34 

Calcium 1,680 192 1,441 - 1,919 
Iron NCb NC S2c 

Uthium 0.7 0.2 0.3 - 1.1 
Magnesium 1,600 515 961 -2,239 

Manganese 2.3 1.3 0.7-4.0 
Potassium 739 140 565-913 
Sodium 28,310 3,503 23,962 - 32,658 
Strontium 32 9 21-42 

General Chemis~ 
Alkalinity (as HC03") 60 8 51-70 
Bromide 74 12 22- 126 
Chloride 43,860 8,586 33,201 - 54,520 
Fluoride 1.0 0.1 0.8- 1.1 
pH (s.u.)d 7.04 0.23 6.75-7.33 
Sulfate 5,430 268 5,097- 5,763 
Total Dissolved Solids 8s,no 14,001 68,389- 103,151 

See footnotes at end of table. 
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Table 5-26 (Continued) 
Background Groundwater Chemistry 

Well WIPP·19 

Minor Constituents• 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
.PhenoUcs.-
Phosphaftt (as P) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table • 
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Concentration Range 

5-128 

<20 
<6 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
S2 
<1 

<2.5 
<5 

<0.002 
<0.2 
<4 

<0.5 
S4.4 
<1 

<10 
<3 
S1 
S2 

<0.04 
<2 

S0.12 
S0.-019_ 
S0.03 
2-7 

0.57- 3.2 



Table 5-26 (Continued) 
Background Groundwater Chemistry 

Well WIPP·19 

Hazardous Organic Constituents• 

Sample 
Date 

Acetone1 14-Jul-87 

Acetone1 12-Feb-88 
Acetone1 29-Aug-88 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

• 
Concentration 

71 
18 

45 (33)g 

c The 95% confidence interval was not calculated. The observed concentration range is 
reported. 

d s.u. = standard pH units. . • 
• All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
g Duplicate analysis in parentheses. 
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Acetone was detected in all three rounds in which it was an analyte (Table 5-26). Although 

acetone is a very common laboratory contaminant (EPA, 1989), its repeated presence may 

indicate contamination. 

Figure 5-26 shows the temporal variation in the concenuation of the six major constituents of 

well WIPP-19 groundwater. The concenuation of magnesium and chloride and to a lesser 

extent calcium and potassium appears to have trended downward. Based on the concenuation 

versus time plots for chloride, TDS (not shown in Figure 5-26), and several minor 

constituents, it appears that data collected during the first and possibly second sampling 

rounds are not representative of the groundwater chemistry at well WIPP-19. This could be 

due to incomplete well development or some other perturbation of the groundwater system in 

the vicinity of well WIPP-19. 

5.27 Well WIPP·25 

• 

Groundwater samples from the Culebra Dolomite were collected from Well WIPP-25. Well 

WIPP-25 was sampled four times; the fJISt sample was collected in February 1986, and the 

most recent was collected in June 1989. During all four rounds, samples were analyzed for 

metals and general chemical parameters. Samples from the fJISt three rounds were also 

analyzed for VOCs and semi-VOCs. Groundwater samples collected in the Apri11987 and • 

March 1988 rounds were analyzed for total PCBs. 

Background concentrations for constituents in groundwater from Well WIPP-25 are presented 

in Table 5-27. Table 5-27 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shown in Table 5-27 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

were detected in :groundwater samples from Well WIPP-25 . 
. ... -

Sodium is the dominant cation in groundwater from Well WIPP-25-, followed by calcium. 

magnesium. and potassium; chloride is the dominant anion, followed by sulfate and 

bicarbonate (Table 5-27). Well WIPP-25 groundwater is classified as saline (Freeze and 

Cherry, 1979), because the TDS are approximately 14,300 mg/f. Well WIPP-25 lies within 

hydrochemical Type Area 3 of the Culebra Dolomite (Holt et al., 1992), as shown in 

Figure 3--7. Groundwater in Type Area 3 contains IDS ranging from 10,000 to 100,000 mg/f 

and may be a mixture of Type Area 1 and 2 groundwater. Arsenic, silver, and titanium were 

detected in groundwater from Well WIPP-25 (Table 5-27). Only titanium was detected in 
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Major Constituentsa 

Table 5-27 
Background Groundwater Chemistry 

Well WIPP-25 

Mean Std. Dev. 95 % Confidence Interval 

Metals 
Boron 1.7 0.1 1.5. 1.9 
Calcium 1,163 95 1,012. 1,313 
Iron 0.6 0.4 0.0. 1.2 
Uthium 0.24 0.02 0.21·0.28 
Magnesium 339 9 325.352 
Manganese 0.11 0.02 0.07- 0.14 
Potassium 134 26 93- 175 
Sodium 3,463 229 3,099 - 3,826 
Strontium 10 10 0. 26 

General Chemis~ 
Alkalinity (as HC03") 118 13 98- 138 
Bromide 4.4 0.7 3.3 - 5.6 
Chloride 6,425 150 6,186- 6,664 
Fluoride 1.5 0.1 1.4- 1.6 
pH (s.u.)b 7.27 0.31 6.78- 1.n 
Sulfate 2,325 '¥/2 1 ,892 - 2,758 
Total Dissolved Solids 14,325 395 13,697 - 14,953 

See footnotes at end of table . 

Al.b921WP:WIP-.Jl·21S4 5-132 



Table 5-27 (Continued) 
Background GroundWater Chemistry 

Well WIPP-25 

Minor Constituentsa 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
Titanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosphate (asP) 
Total Organic Carbon 
·Total Organic Halogen 

See footnotes at end of table. 

~92/WP:WIP:R·21S4 

Concentration Range 

5-133 

<2 
<0.5 

S027 
<0.05 
<0.05 
<0.05 
<0.1 
<0.3 
<0.3 
<0.25 
<0.5 

<0.0002 
<0.2 
<0.4 
<0.5 

13-32 
S0.1 
<10 
so.s 
<0.5 
<0.2 

<0.02 
<2 

1.8- 3.6 
S0.013 
S0.03 

S4 
S0.38 
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Table 5-27 (Continued) 
Background Groundwater Chemistry 

Well WIPP-25 

Hazardous Organic Constituentsc 

Sample 
Date 

Acetoned 12-Feb-86 
Bls(2-ethylhexyl)phthalated 12-Feb-86 
Di-n-butyl Phthalated 12-Feb-86 
Di-n-cetyl Phthalated 12-Feb-86 

a All concentrations in milligrams per liter, except where noted. 
b s.u. = standard pH units. _ 

Concentration 

21 
280 
3.5 
33 

c All concentrations in micrograms per liter, only detected hazardous organic compounds are 
listed. 

d Suspected laboratory contaminant. 

5-134 



; 
< 
~ .. 
; 
~ 

CALCIUM MAGNESIUM 

• .so~ 

2COO ~ 

-~ 
IT9'L mWl 

350~ 
~ 

1500 ~ ~ .... 
~ 

-~ ~ 
11100 ~ iiX.f.7 ..... 2!10 

Nllwot4 ..... ~ 0.0. ...,.., Slpot1 Nllwot4 .... ~ 0.0. s.l1 

Sampling DIU s.mp&ing Date 

POTASSIUM SODIUM 
2!10 51100 

2110 4500 ~ 

150 Gill~ ...... 
rnWL n9'L 

~ 100 FtWS 
3500 • FeW& • .f.7 .... 

50 3111) 

0 2500 

Nllwot4 ..... ~ 0.0. Nllwot4 ..... ~ 0.0. s.tt 
Sampling Dee SampUng Date 

SULFATE CHLORIDE 

3111) -----------------, 7500r----------------, 
..... 

mg/L 

1500~--~--~--------~-~ 5000~--~--~--------~-~ 
Nllwot4 ..... ~ Dec.- s.tt ,.,.,..... ..... ~ Dec.- Slp-81 

Sampling Date Sampling Date 

• FIGURE 5-27 CONCENTRATION VERSUS TIME PLOTS FOR MAJOR 
CONSTITUENTS OF WELL WIPP-25 GROUNDWATER 



• 

• 

more than one sampling round. Although the TDS concentration is not extremely high, the 

MDLs for many of the trace metals are relatively-high (Table 5-27). 

Several hazardous organic compounds were detected in the February 1986 groundwater 

sample from Well WIPP-25 (Table 5-27). The detections may be due to laboratory 

contamination; an EPA risk assessment guidance document repons that acetone and phthalates 

are common laboratory contaminants (EPA, 1989). The observation that all detections 

occurred during one sampling round funher supports the contention that the detections are 

related to laboratory contamination. The organic compounds were not detected in samples 

from subsequent rounds. 

Figure 5-27 shows the temporal variation in the concentration of the six major constituents of 

Well WlPP-25 groundwater. The concentration of potassium appears to have increased 

somewhat during the WQSP (Figure 5-27). This increase is not supported by charge-balance 

considerations or a corresponding increase in TDS. Siegel et al. (1991) report that between 

August 1980 and February 1986 the concentration of calcium and chloride, and to a lesser 

extent sodium and magnesium, increased significan~y. Also, alkalinity decreased dUring the 

same period. Siegel et al. claimed that the concentration changes were not understood at the 

time. The changes reported by Siegel et al. were not observed during the WQSP 

(Figure 5-27). 

5.28 Well WIPP-26 

Groundwater samples from the Culebra Dolomite were collec~~ from Well WlPP-26. Well 

WIPP-26 was sampled three times: November 1985, April1987, and Apri11988. During all 

three rounds, samples were analyzed for VOCs, semi-VOCs, metals," and general chemical 

parameters. In addition, samples collected in the April 1987 and April 1988 rounds were 

analyzed for total PCBs. 

Background concentrations for constituents in groundwater from Well WIPP-26 are presented 

in Table 5-28. Table 5-28 gives the mean concentration, standard deviation, and 95 percent 

confidence interval for major groundwater constituents. Also shc;>wn in Table 5-28 are the 

concentration ranges of minor constituents and a list of hazardous organic constituents that 

we~ detected in groundwater samples from Well WIPP-26. 

• Sodium is the dominant cation in groundwater from Well WIPP-26, followed by calcium, 

magnesium. and potassium; chloride is the dominant anion, followed by sulfate and 

ALJ6.92/'NP:WIP-.Jl·2154 5-136 



Major Constituentsa 

Table >28 
Background Groundwater Chemistry 

Well WIPP-26 

Mean Std. Oev. 95 o/o Confidence Interval 

Metals 
Boron 0.9 0.8 0-2.8 

Calcium 1,350 391 380-2,320 

Iron NCb NC <0.1c 

Uthium NC NC 0.25-0.27 

Magnesium 345 26 281 - 410 
Manganese NC NC so.o9c 

Potassium 250 87 33-467 
Sodium 3,217 822 1,174- 5,259 
Strontium 18 1 16-20 

General Chemistrt 
Alkalinity (as HCo3·) 117 12; 88- 145 
Bromide 7 ~ 0- 19 
Chloride 6,050 3,161 0- 13,903 
Fluoride 1.5 0.2 1.1 - 1.9 
pH (s.u.)d 7.12 0.23 6.54-7.69 
Sulfate 2,083 275 1 ,399 - 2, 768 
Total Dissolved Solids 14,617 2,931 7,335 - 21,898 

See footnotes at end of table. 
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Table 5-28 (Continued) 
Background Groundwater Chemistry 

Well WIPP-26 

Minor Constituents• 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cesium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silica 
Silver 
Thallium 
rrtanium 
Vanadium 
Zinc 

General Chemistry 
Cyanide 
Iodide 
Nitrate (as N) 
Phenolics 
Phosph., (as P) 
Total Organic Carbon 
Total Organic Halogen 

See footnotes at end of table . 

Concentration Range 

5-138 

<1 
<0.5 
<0.5 
<0.1 

<0.05 
<0.05 
<0.1 

S0.35 
S0.44 
<0.1 
<0.5 

<0.0002 
<0.01 
S0.35 
<0.1 

15.36 
<0.1 
<0.5 
S0.3 
<0.1 
<0.1 

<0.02 
<2 

3.6 • 5.7 
S0.012 

0.01 • 0.08 
S2 

S0.07 



Table 5-28 (Continued) 
Background Groundwater Chemistry • 

Well WIPP-26 . 

Hazardous Organic Constituents• 
Sample 

Date 

2-Butanone1 25-Nov-85 

Bis(2-ethylhexyl)phthalate1 01-Apr-87 

Bis(2-ethylhexyl)phthalate1 14-Apr-88 

Oi-n-octyl Phthalate1 01-Apr-87 

Methylene Chloride1 25-Nov-85 

a All concentrations in milligrams per liter, except where noted. 
b NC = not calculated. 

Concentration 

55 

260 

14 

21 

11 

c The 95% confidence interval was not calculated. The observed concentration range is • 
reported. 

d s.u. = standard pH units. 
• All concentrations in micrograms per liter, only detected hazardous organic compounds are 

listed. 
1 Suspected laboratory contaminant. 
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bicarbonate (Table 5-28). Well WIPP-26 groundwater is classified as saline (Freeze and • 

Cherry, 1979), because the IDS are approximately 14,600 mg/f. Well WIPP-26 lies within 

hydrochemical Type Area 3 of the Culebra Dolomite (Holt et al., 1992), as shown in 

Figure 3-7. Groundwater in Type Area 3 contains lDS ranging from 10,000 to 100,000 mg/t 

and may be a mixture of Type Area 1 and 2 groundwater. Chromium, cobalt, nickel, and 

titanium were detected in groundwater samples from Well WIPP-26 (Table 5-28). Only 

titanium was detected during more than one sampling round. 

Several hazardous organic compounds were detected in groundwater samples from Well 

WIPP-26. Only bis(2-cthylhexyl)phthalate was detected in more than one round (Table 5-28). 

All of the compounds detected at Well WIPP-26 could be due to laboratory contamination, 

according to a listing of common laboratory contaminants reponed in an EPA risk assessment 

guidance document (EPA, 1989). 

Figure 5-28 shows the temporal variation in the concentration of the six major constituents of 

Well WIPP-26 groundwater. Except for magnesium and potassium, the November 1985 

concentration of the major constituents appears to be too high, relative to subsequent rounds 

(Figure 5-28). Siegel et al. (1991) observed that between August 1980 and November 1985, 

the concentrations of sodium, potassium, chloride, calcium, and magnesium increased 

significantly and that alkalinity decreased slightly. Siegel et al. also noted the decrease in the 

concentrations of major constituents from the Novpnbcr 1985 WQSP round to the next round 

(April 1987). The researchers reponed that concentrations in the April1987 WQSP round 

were similar to those observed in August 1980. The temporary concentration increases may 

be due to a "cleaning-up" effect that occurred when Well WIPP-26 was sampled for the first 

time under the WQSP. 
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• 6.0 Comparison to Established Standards 

An aquifer as defined by EPA is "a geological fonnation, a group of formations or pan of a 

formation capable of yielding a significant amount of groundwater to wells or springs." (40 

CFR 260.10) By this definition the Culebra and Magenta Members of the Rustler Formation 

located in the vicinity of the WIPP Site can be considered aquifers, irrespective of water 

quality. However, water quality, for all practical purposes, dictates the usefulness of any 

particular aquifer. In the case of the Rustler Formation at the WIPP, water quality is 

generally extremely poor. This is a result of the natural physical and chemical state of the 

groundwater. Because of its natural condition, water from the members of the Rustler 

Formation in the immediate vicinity of the WIPP is not suitable for domestic, livestock, or 

agricultural purposes. However, groundwater in the Culebra in Type Area 2 southwest of the 

WIPP is of much better quality (less than 10,000 mg/f TDS). This area is removed from the 

WIPP by several miles and may have only limited hydrologic connection to the Culebra at the 

site (Section 3.2.2.1). Magenta water quality in some areas around WIPP is less than 

10,000 m/gf TDS; however, the yield of water to wells is extremely small, thus limiting its 

• potential usefulness. 

• 

6.1 Suitability 
One basic measure of water quality is the lDS concentration, which is the total amount of 

solids (in mg/f) that remain when a water samplef!s evaporated to dryness. Waters that arc 

considered fresh range in concentration from 0 to 1000 mg/f IDS. Waters that arc 

considered brackish range from 1,000 to 10,000 mg/f IDS. Saline waters range from 10,000 

to 100,000 mg/1 IDS, and brines have lDS greater than 100,000 mg/f. Sea water has a 

concentration of 35,000 mg/1 IDS (Stunnn and Morgan, 1981). The 1DS of water from the 

Culebra and_ Mag~n~ Dolomites in the \VIPP a,n:a range from !ess than 10,000 to ov~ 

280,000 mg/f aiid for practical purposes is considered a brine in much of the area. 

As a general measure for comparison, the EPA has developed a three-part classification 

system for groundwaters of the United States (EPA, 1984) based upon suitability of 

groundwater for domestic and agricultural uses. These classes are as follows: 

• Class 1: Special Groundwaters are those that arc highly vulnerable to 
contamination because of the hydrological characteristics of the areas under 
which they occur and that are also either an irreplaceable source of drinking 
water or ecologically vital in that they provide the baseflow for a particularly 
sensitive ecological system. 
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• Class /1: Cu"ent and Potential Sources ot.Drlnklng Water and 
WatetS Having Other Beneficial Uses arc all other groundwaters except 
Class ill. 

• Class Ill: GroundwatetS Not Considered Potential Sources of 
Drinking Water and of Limited Beneficial Uss because the salinity (TDS) 
is greater than 10,000 mg/f or the groundwater is otherwise contaminated 
beyond levels that can be removed using methods reasonably employed in public 
water-supply treatment. 

As previously discussed, Magenta and Culebra Dolomite groundwaters in most of the WIPP 

area range from less than 10,000 to over 280,000 mg/f TDS and therefore arc considered 

Class ill ground waters by the EPA. Based on 1DS alone, these waters would not be 

considered for water-supply development using reasonable methods for treatment. However, 

as discussed previously, the groundwater from the Culebra in Type Area 2, southwest of the 

WIPP, is less than 10,000 mg/f TDS and would be considered Class ll groundwaters. 

Because of the rapid changes in Culebra transmissivity, Type Area 2 may have limited 

hydrologic connection to the WIPP site area. The Magenta in some areas around the WIPP 

also exhibits 1DS concentrations less than 10,000 mg/f and would be considered Oass n 
groundwater. The transmissivity is very low in these areas of fresher Magenta water, thus 

greatly decreasing its useability, and the Magenta is not considered as a water supply. 

Water to be used by livestock is subject to qualitrfimitations that arc similar to those that 

restrict the quality of drinking water for human consumption. Most animals, however, can 

tolerate water that is considerably higher in IDS than that which is considered satisfactory for 

humans. Range cattle in the Western United States may get accustomed to highly 

mineralized water. Hem (1985) reportS that cattle will consume water that contains nearly 

10,000 mg/1 TDS. An upper limit of dissolved solids for cattle is 10,100 mg/1. The upper 

limit for an adult sheep is 12,900 mg/l However, for best grow.th 3.:0d development, 

livestock water supplies should have 1DS concentrations that arc considerably below the 

upper limit (Hem, 1985). 

Other criteria, besides lDS, have been established to determine the suitability of water for 

considera~on as a public water-supply. Drinking water standards have been established by 

the EPA in order to determine the maximum contaminant levels (MCLs) for materials that 

may be found in drinking water (40 CFR 143). Primary MCLs have been promulgated for 

substances that may pose a health risk. For substances such as iron, chloride, sulfate, and 
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• TDS, which can affect the aesthetic quality of water, secondary maximum contaminant levels 

(SMCLs) have been established. These chemicals are not hazardous to health but may be 

objectionable due to their effects on water taste, color, and odor. 

• 

• 

6.2 Comparability 
This section presents the comparison of WQSP background groundwater chemistry data to 

standards. The selection of wells used in the comparison and the selection of the appropriate 

water-quality standards arc discussed. 

6.2.1 SB/ectlon of Monitor Wells for Comparison to Standllrds 
The WIPP Site covers an area of 16 square miles. Within this area, the overall water quality 

of the Culebra and Magenta Dolomites is highly variable, but is typical and representative for 

the general WIPP area. Groundwater-quality data from monitoring wells located within the 

16-square-mile site boundary were selected for comparison with the water-quality standards 

described below. 

The wells located within this area represent both upgradient and downgradient monitoring 

locations with respect to the WIPP surface operating facilities, which would meet the 

monitoring requirements of RCRA (40 CFR 264.90 through 100). However, as stated 

previously, these wells do not meet RCR.A monitoring well requirements. 

The wells selected for comparison to standards are DOE-1, H-02a, H-03b1, H-03b3, H-04b, 

H-04c, H-05b, H-OSe, H-06b, H-06c, H-llb3, H-14, H-15, H-18, and WIPP-19. This group 

of wells reflects the variable water quality, with IDS ranging from approximately 

10,000 mg/f to 200,000 mg/t, and includes wells completed in both the Culebra and Magenta 

Dolomites. 

6.2.2 SB/eetlon of Appropriate Water-Quality Standards 
WIPP is a RCR.A facility that is cmrently underg\ling a permit application process in order to 

receive and emplace TRU mixed waste. Consequently, the parameters described in 40 CFR 

265 Appendix m, Interim Primary Drinking Water Standards (MCLs), were compared to 

WQSP data to aid in determining overall water quality in the vicinity of the WIPP Site. In 

addition, drinking water standards (SMCLs) found in the National Secondary Safe Drinking 

Water Act (SDWA)(40 CFR 143) were also used to quantify some parameters that were 

collected/analyzed for and arc not listed in Appendix m of 40 CFR 265. Since analysis for 

pesticides were not performed for the wells of interest, only the inorganic compounds in the 
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EPA Intt: - Primary Drinking Water Standards (40 CFR 265 Appendix III) were compared 

to the WQSP groundwa:~:: chemistry. Additionally, since the background data show that 

Culebra and Magenta Dolomite waters do not ccmWn halogenated hydrocarbons, the organic 

parameters of the SDWA were not compared with standard values. However, TDS, chloride, 

sulfate, iron, manganese, copper, and zinc were compared to the secondary drinkmg water 

standards (40 CFR 143). A comparison of the 40 CPR. 143 and 40 CFR 265 parameters with 

collected groundwater quality data indicates that the aquifers are presemly naturally polluted 

and should not be used for domestic or agricultural purposes in the foreseeable future. 

6.2.3 Comparison to Water-Quality StandaiW • R•un. 
This section compares the results of the analysis of WIPP WQSP background groundwater 

- chemistry data with the EPA standards described above. For each well, pertiDeDt background 

groundwater-chemistry data are listed in a summary table along with the relevant 

water-quality standards. The EPA standards are compared to both a mubnum concemration 

value and a maximum quantitative value. The maximum conc:emration value can be an acma1 

detection or an MDL, whichever is larger. 1be maximum qu11ni•adve value is the largest 

value of a given parameter for which an actual measurement was obtained When 

quantitative values are not available for a given parameter, the MDL for that particular 

analysis is listed as the maximum concenttation. In many or most wells, concentrations of 

inorganic chemicals exceed the primary and secondary water quality staDduds (40 CPR. 265 

Appendix m and 40 CFR. 143, respectively). The jOllowing is a summary of the water 

quality for the selected wells at the WIPP Site. 

Well DOE-1. Table ~1 shows that a number of metal concentrations in the Culebra exceed 

the interim primary drinking water standards (MCLs) at Well DOB-1. These are cadmium, 

chromium, lead, selenium, and silver. In addition, secondary standard constituents such as 

TDS, chloride.;sulfate,-iron, and manganese exceed SMCLs. Total -dissolved solids are over- · 

two orders of magnitude greater than the secondary drinldng water standard. 

Well H-0211. Table ~2 shows that Culebra groundwater from Well H-02a contains a number 

of metals with concentrations exceeding MCLs. These include cadmium, chromium, lead, 

and silver. The selenium MDL exceeds the standard. Parameters such as 'IDS, chloride, 

sulfate, iron, and manganese also exceed SMCLs. Total dissolved solids are an order of 

magnitude greater than the standard. 

• 

• 

• 



• 

• 

Well H-03b1. Table 6-3 shows that a number of metal concentrations in Magenta Dolomite 

groundwater exceed MCLs at Well H-03bl. These are chromium, lead, and selenium. 

Cadmium and silver concentrations at this well are greater than the standard at the detection 

limit. Although it is an MDL, the maximum arsenic concentration is equal to the standard 

Secondary standard constituents such as 'IDS, chloride, and sulfate also exceed SMCLs. 

Maximum iron concentrations are the same as secondary standards in Well H-03bl. The 'IDS 

of groundwater at Well H-03bl are over an order of magnitude greater than the secondary 

standard. 

Well H-D3b3. Table 6-4 shows that Culebra Dolomite groundwater from Well H-03b3 

contains a number of metals with concentrations exceeding MCLs. These metals are 

cadmium, chromium, lead, selenium, and silver. Although an MDL, the maximum arsenic 

concentration also exceeds the standard (Table 6-4). Parameters such as IDS, chloride, 

sulfate, iron, and manganese also exceed the SMCLs. Total dissolved solids are two orders of 

magnitude greater than the secondary standard. 

Well H-D4b. Table 6-5 shows that some of the metal concentrations in Culebra Dolomite 

groundwater from Well H-04b exceed MCLs. Thes~ are chromium, lead, and selenium. The 

value for mercury is just below the MCL, while cadmium and silver concentrations are 

greater than the standard at their detection limits. Secondary standard constituents such as 

'IDS, chloride, sulfate, iron, and manganese also~ SMCLs. Total dissolved solids are 

over an order of magnitude greater than the secondary standard. 

Well H-D4c. Table 6-6 shows that Magenta Dolomite groundwater from Well H-04c 

contains a few constituents that exceed MCLs. These include chromium, fluoride, selenium, 

and silver. Arsenic, cadmium,. and lead concentrations are greater than the standard at their 

detection limits . .. Parameters such as IDS, chloride, sulfate, iron, and manganese also exceed 

SMCLs. Total dissolved solids are over an order of magnitude greater than the secondary 

standard. 

Well H-05b. Table 6-7 shows that the concentration of a number of metals in Culebra 

Dolomite groundwater from Well H-05b exceeds MCLs. These metals are cadmium, 
chromium, lead, selenium, and silver. Although an MDL, the maximum arsenic concentration 

• exceeds the primary standard (Table 6-7). ParameterS such as 'IDS, chloride, sulfate, iron, 
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and manganese also exceed SMCLs in this well. The 'IDS concentration is over two orders • 

of magnitude greater than the secondary standard. 

Well H-DSc. Table 6-8 shows that Magenta Dolomite groundwater from Well H-OSe 

contains a number of constituents that exceed MO..S. The constituents arc chromium. 

fluoride, lead, and silver. Arsenic, cadmium, and selenium concentrations are also greater 

than the standards at their detection limits. Secondary standard constituents such as TDS, 

chloride, sulfate, and iron exceed SMCLs. The manganese concentration excec:ded the 

standard at the detection limit. 

Well H-06b. Table 6-9 presents Culebra Dolomite groundwater from Well H-06b as 

compared to standards. A number of metals exceed MO..S. These metals are chromium, lead, 

selenium, and silver. Arsenic and cadmium concentrations arc also greater than the standards 

at their deteCtion limits. The TDS, chloride, sulfate, iron, and manganese concentrations 

exceed SMCLs at this well. Total dissolved solids in groundwater from Well H-06b are two 

orders of magnitude greater than the secondary drinking water standard. 

Well H-D6c. Table 6-10 shows that Magenta Dolomite groundwater from Well H-06c 

contains several metals with concentrations that are potentially in excess of the MCLs. 

Concentrations of cadmium, chromium, lead, selenium, and silver arc greater than the interim 

drinking water standards at their detection limits. secondary standard constituents such as . 
TDS, chloride, sulfate, and iron also exceed SMCLs at this well. The manganese 

concentration exceeds the secondary drinking water standard at the detection limit. The TDS 

of groundwater from Well H-06c are almost an order of magnitude greater than the secondary 

standard. 

Well H-11"3.o .Table 6-11 shows that Culebra Dolomite groundwater from Well H-llb3 

contaiits sev~ metals at concentrations that excCed MCLs. -- These metals -~ arse~c. 
cadmium, chromium, lead, and silver. Concentrations of selenium are also greater than 

interim primary drinking water standards at the detection limit The parameters 'IDS, 

chloride, sulfate, iron, and manganese exceed SMCLs. The IDS of groundwater at this well 

are two orders of magnitude greater than the standard. 

Well H-14. Table 6-12 shows that Culebra Dolomite groundwater from Well H-14 contains 

a number of metals with concentrations exceeding MCLs. These metals are cadmium, 
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chromium. lead. and silver. Concentrations of arsenic and selenium are equal to or greater 

than standards at the detection limit The parameters 'IDS, chloride, sulfate, iron, and 

manganese also exceed SMCLs. Total dissolved solids are over an order of magnitude larger 

than the secondary standard. 

Well H-15. Table 6-13 shows a number of metal concentrations from Culebra Dolomite 

groundwater at Well H-15 that exceed MC..s. These metals are cadmium. chromium. lead, 

and silver. Concentrations of arsenic and selenium are also greater than standards at the 

detection limit Mercury concentrations are equal to the standard at the detection limit. 

Concentrations of TDS, chloride, sulfate, iron, manganese, and copper all exceed SMC..s. 

Total dissolved solids and chloride concentrations in this groundwater are over two orders of 

magnitude larger than secondary standards. 

Well H-18. Table 6-14 shows Culebra Dolomite groundwater from Well H-18 as compared 

to standards. Only chromium concentrations exceed MCLs. However, concentrations of 

arsenic, cadmium. lead, selenium. and silver are greater than the standard at their detection 

limits. The secondary standard constituents TDS, chloride, sulfate, iron, and manganese 

exceed SMC..s. Total dissolved solids in this groundwater are over an order of magnitude 

larger than the secondary standard. 

Well WIPP-19. Table 6-15 shows that the concantration of chromium and lead in Culebra 

Dolomite groundwater exceeds the MC..s for these metals at Well WIPP-19. Concentrations 

of arsenic, cadmium, selenium, and silver are greater than the standard at their detection 

limits. Also, the concentration of mercury is equal to the standard at its detection limit. The 

secondary standard constituents TDS, chloride, sulfate, iron, and manganese exceed SMCLs. 

Total dissolved solids and chloride are over two orders of magnitude larger than secondary 

standards . 
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Table 6-1 

Comparison to Established Standards 
Well DOE-1 

Standard 
Parameter (mg/1)8 

Inorganic MCL b 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TDSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Copper 1.0 

Zinc 5.0 

aMilligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
drotal dissolved solids. 

AJJ6.92/WP:WIP:Jl-21S4 

Maximum 
Concentration 

(mgt f) 

<0.5 

0.07 

0.07 

0.4 

1.05 

1.3 

0.0008 

0.1 

<0.5 

0.1 

135,000 

81,000 

7,400 

1.4 

0.39 

0.18 

<0.1 

6-8 

• 
Maximum 

Quantitative Value 
(mglf) 

0.034 

0.07 

0.07 

0.4 

1.05 

1.3 

0.0008 

0.1 

0.183 

0.1 • 
135,000 

81,000 

7,400 

1.4 

0.39 
.. 0;18 

0.075 

• 



• 

• 
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Table 6-2 
Comparison to Established Standards 

Well H.Q2a 

Standard 
Parameter (mglf)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc -

TOsd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 
.. ; ... 

Copper 1.0 

Zinc 5.0 

aMilligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
d-rotal dissolved solids . 

Maximum 
Concentration 

(mg/1) 

<0.014 

<0.05 

0.08 

0.4 

2.2 

0.5 

<0.0002 

0.3 

<0.05 

0.2 

13,500 

5,300 

3,300 

1.2 

0.075 

<0.105 

<0.1 

6-9 

Maximum 
Quantitative Value 

(mg/1) 

0.014 

NA 

0.08 

0.4 

2.2 

0.5 

NA 

0.3 

NA 

0.2 

13,500 

5,300 

3,300 

1.2 

0.075 

NA 

NA 



Parameter 

Arsenic 

Barium 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Nitrate (as N) 

Selenium 

Silver 

TDSd 

Chloride 

Sulfate 

Iron 

Manganese 
. 

Copper 

Zinc 

Table 6-3 
Comparison to Established Standards 

Well H..Q3b1 

Maximum 
Standard Concentration 
(mg/f)a (mg/1) 

Inorganic MCLsb 

0.05 <0.05 

1.0 <0.2 

0.01 <0.05 

0.05 0.2 

2.4 2.2 

0.05 <0.5 

0.002 <0.0004 

10 <0.1 

0.01 0.09 

0.05 <0.1 

SMCLsc 

500 9,300 

250 3.500 

250 2,400 

0.3 0.3 

0.05 <0.05 

1.0 <0.1 -

5.0 <0.1 

aMilligrams per· liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dis~olved solids. 

Alk92/WP:WlP:R·21S4 6-10 

• 
Maximum 

Quantitative VaJue 
(mg/1) 

0.02 

NA 

NA 

0.2 

2.2 

0.14 

0.0003 

NA 

0.09 

0.03 • 
9,300 

3,500 

2,400 

0.3 

0.045 

0.03 

NA 

• 



• 

• 

• 

Table 6-4 

Comparison to Established Standards 
Well H-03b3 

Standard 
Parameter (mg/t)• . 

Inorganic MCLib 

Arsenic 0.05 

Barium .1.0 

Cadmium 0.01 

Chromium 0.05 

Ruoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TOSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Copper · ~ 1.0 

Zinc 5.0 

•Milligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
drotal dissolved solids . 

Maximum 
Concentration 

(mg/1) 

<0.1 

0.06 

0.07 

0.4 

1.6 

0.5 

0.001 

<0.2 

<0.5 

0.1 

55,000 

31,000 

4,800 

<1.0 

0.18 

0.26 

0.2 

6-11 

Maximum 
Quantitative Value 

(mg/1) 

0.039 

0.06 

0.07 

0.4 

1.6 

0.5 

0.001 

0.1 

0.0825 . 

0.1 

55,000 

31,000 

4,800 

0.38 

0.18 

0.26 

0.2 



Table 6-5 
Comparison to Established Standards 

Well H-04b 

Standard 
Parameter (mglf)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TDSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 . 
Copper· 1.0 

Zinc 5.0 

aMilligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dissolved solids. 

AU6-921WP:WIP-..R·21.54 

Maximum 
Concentration 

(mg/1) 

<0.1 

<0.1 

<0.05 

0.3 

2.15 

<0.5 

0.0017 

<0.1 

<0.05 

<0.1 

22,500 

12,000 

6,900 

<1.0 

<0.175 

<0.25 

0.4 

6-12 

• 
Maximum 

Quantitative Value 
(mglf) 

0.04 

NA 

NA 

0.3 

2.15 

0.1 

0.0017 

NA 

0.03 

NA • 
22,500 

12,000 

6,900 

0.55 

0.175 

0.2 

0.4 

• 



• 

• 

• 

Table 6-6 
Comparison to Established Standards 

WeiiH-04c 

Standard 
Parameter (mg/f)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TOSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Copper '· --
1 ~0 

. ---· 

Zinc 5.0 

8 Milligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dissolved solids . 

Maximum 
Concentration 

(mglf) 

<0.1 

<0.2 

<0.05 

0.2 

2.8 

<0.5 

0.0008 

<0.1 

<0.05 

0.1 

24,600 

11,000 

7,850 

1.1 

0.46 
--· 0.3 -

<0.2 

6-13 

Maximum 
Quantitative Value 

(mg/f) 

NA 

0.06 

NA 

0.2 

2.8 

NA 

0.0008 

NA 

0.04 

0.1 

24,600 

11,000 

7,850 

1.1 

0.46 

.. 0.3 " ... 

NA 



Table 6-7 
Comparison to Established Standards 

. Well H.Q5b 

Standard 
Parameter (mg/l)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TOSd 500 

Chloride 250 

SuHate 250 

Iron 0.3 

Manganese 0.05 

Copper ·· · 1.0 

Zinc 5.0 

aMilligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
drotal dissolved solids. 

Maximum 
Concentration 

(mg/f) 

<0.1 

<0.5 

0.11 

0.3 

1.3 

1.0 

. 0.0005 

0.4 

7.3 

0.1 

166,500 

92,100 

7,700 

3.2 

0.52 

<1.0 
... 

2.5 

6-14 

• 
Maximum 

Quantitative Value 
(mg/f) 

0.042 

NA 

0.11 

0.3 

1.3 

1.0 

0.0005 

0.4 

7.3 

0.1 • 
166,500 

92,100 

7,700 

3.2 

0.52 

0.255 

2.5 

• 



• 

• 

• 

Table 6-8 

Comparison to Established Standards 
Well H-OSe 

Standard 
Parameter (mg/f)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TOSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Copper 1.0 

Zinc 5.0 

aMilligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dissolved solids . 

AU6-92/WP:WIP-Jl·21S4 

Maximum 
Concentration 

(mglf) 

<0.1 

<0.05 

<0.05 

0.2 

3.1 

0.6 

0.0005 

<0.1 

<0.05 

0.2 

7.200 

1,000 

4.200 

1.3 

<0.15 

<0.25 

<0.2 

6-15 

Maximum 
Quantitative Value 

(mglf) 

NA 

NA 

NA 

0.2 

3.1 

0.6 

0.0005 

0.02 

NA 

0.2 

7,200 

1,000 

4,200 

1.3 

NA 
. . 

0.2 

NA 



Table 6-9 

Comparison to Established Standards 
Well H-O&b 

Standard 
Parameter (mgll)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TDSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Copper· 
.. 

1.0 

Zinc 5.0 

aMilligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dissolved solids. 

A.l.J(;'l2/WP:WIP-Jt-21S4 

Maximum 
Concentration 

(mg/1) 

<0.5 

<0.1 

<0.05 

0.45 

1.55 

0.83 

0.0012 

0.2 

1.3 

0.1 

66,000 

34,000 

3,400 

<1 

0.28 

<0.25 

<0.2 

6-16 

• 
Maximum 

Quantitative Value 
(mg/1) 

NA 

0.06 

NA 

0.45 

1.55 

0.83 

0.0012 

0.2 

1.3 

0.1 • 
66,000 

34,000 

3,400 

0.55 

0.28 

0.125 

0.1 

• 



• 

• 

• 

Table 6-10 

Comparison to Established Standards 
Well H-06c 

Standard 
Parameter (mg/f)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

rosd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Copper· 
~ - - .. 

1.0 

Zinc 5.0 

aMilligrarns per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dissolved solids . 

A1J6-92JWP:WIP'.R·21S4 

Maximum 
Concentration 

(mg/t) 

<0.01 

<0.05 

<0.05 

<0.1 

1.9 

<0.5 

0.0005 

<0.1 

<0.5 

<0.1 

4,800 

460 

2.600 

<1.0 

<0.15 

<0.3 

<0.2 

6-17 

Maximum 
Quantitative Value 

(mglt) 

NA 

NA 

NA 

NA 

1.9 

NA 

0.0005 

NA 

NA 

NA 

4,800 

460 

2,600 

0.4 

NA -
NA 

NA 



Table 6-11 

Comparison to Established Standards 
Well H-11b3 

Standard 
Parameter (mg/l)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TOSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

. copper 
~ 

.. 1.0 

Zinc 5.0 

8 Milligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dissolved solids. 

AJ./6.92/WP:WIP-.lt·21S. 

Maximum 
Concentration 

(mg/f) 

0.15 

<0.1 

0.09 

0.4 

1.2 

0.6 

<0.0004 

<0.3 

<0.5 

0.2 

122,000 

73,400 

7,400 

<1.0 

0.39 

0.26 -

<0.2 

6-18 

• 
Maximum 

Quantitative Value 
(mg/f) 

0.15 

0.05 

0.09 

0.4 

1.2 

0.6 

NA 

NA 

NA 

0.2 • 
122,000 

73,400 

7,400 

0.66 

0.39 

o.2e 

0.14 

• 



• 

• 

• 

Table 6-12 

Comparison to Established Standards 
Well H·14 

Standard 
Parameter (mg/f)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

rosd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Man~ese 0.05 

Copper 1.0 

Zinc 5.0 

1Milligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
"Total dissolved solids . 

A1J6.fJ2/WP:WlP-.R·21S4 

Maximum 
Concentration 

(mg/1) 

<0.05 

<0.05 

0.06 

0.4 

1.7 

0.5 

0.0004 

0.4 

<0.05 

0.1 

18,000 

9,000 

1,900 

0.6 

0.125 

0.1 

<0.1 

6-19 

Maximum 
Quantitative Value 

(mg/f) 

NA 

NA 

0.06 

0.4 

1.7 

0.5 

0.0004 

0.4 -

NA 

0.1 

18,000 

9,000 

1,900 

0.6 

0.125 

0.1 

NA 



Table 6-13 

Comparison to Established Standards 
Well H-15 

Standard 
Parameter (mg/f)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TDSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 
..... . 

Copper 1.0 

Zinc 5.0 

8Milligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
drotal dissolved solids. 

Maximum 
Concentration 

(mg/1) 

<1 

<0.5 

0.7 

3.0 

0.7 

7.0 

<0.002 

0.5 

<5.0 

1.0 

245,000 

140,000 

7,500 

3.0 

0.6 

2.0 

1.0 

6-20 

• 
Maximum 

Quantitative Value 
(mg/1) 

NA 

NA 

0.7 

3.0 

0.7 

7.0 

NA 

0.5 

NA 

1.0 • 
245,000 

140,000 

7,500 

3.0 

0.6 

2.0 

1.0 

• 



• 

• 

• 

Table 6-14 
Comparison to Established Standards 

Well H-18 

Standard 
Parameter (mglt)• 

Inorganic MCLab 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLac 

rosd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Cooper· '· 1.0 

Zinc 5.0 

8Milligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~qtal dissolved solids . 

Alj6.91/WP:WIP-.Jl-21Sil 

Maximum 
Concentration 

(mglf) 

<0.5 

<0.05 

<0.05 

0.2 

1.9 

<0.5 

<0.0002 

<0.2 

<0.5 

<0.1 

31,000 

13,000 

5.200 

<1 

0.205 

<0.25 

<0.2 

6-21 

Maximum 
Quantitative Value 

(mg/1) 

NA 

NA 

NA 

0.2 

1.9 

NA 

NA 

NA 

NA 

NA 

31,000 

13,000 

5.200 

0.35 

0.205 

0.15 

NA 



Table 6-15 

Comparison to Established Standards 
Well WIPP-19 

Standard 
Parameter (mg/l)a 

Inorganic MCLsb 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Fluoride 2.4 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

SMCLsc 

TOSd 500 

Chloride 250 

Sulfate 250 

Iron 0.3 

Manganese 0.05 

Copper 1.0 

Zinc 5.0 

8 Milligrams per liter. 
bMaximum contaminant level. 
csecondary maximum contaminant level. 
~otal dissolved solids. 

Maximum 
Concentration 

(mg/f) 

<0.5 

<0.5 

<0.5 

2 

1.1 

<5 

<0.002 

0.12 

<0.5 -

<1 

110,000 

58,000 

5,700 

2.0 

4.2 

<2.5 

2 

6-22 

• 
Maximum 

Quantitative Value 
(mg/1) 

NA 

NA 

NA 

2 

1.1 

1.25 

0.0003 

0.12 

NA 

NA • 
110,000 

58,000 

5,700 

2.0 

4.2 

0.0615 

2 

• 



• 7.0 Summary and Conclusions 

• 

• 

This repon contains tabulated background concentrations for groundwater-quality parameaen 

from 28 wells that are located· in the vicinity of the WIPP Site. Also presented in this report 

is a comparison of background groundwater chcmisay to appropriate water-quality staDdards 

for 15 separate wells located in the im9'4iate WIPP vicinity. 

From 1985 to 1990, the WQSP has collected groundwater samples from wau:r-bearing zones 

in the area of the WIPP Site. The WQSP has sampled 28 WIPP monitOring wells and 

11 privately owned wells. Groundwater was sampled dming the WQSP from the Bell 

Canyon Formation, the Culebra and Magenta Dolomite Members of the Rustler FOI'DJ8tion. 

the Dewey Lake Redbeds, and the Dockum Group. The WQSP focused primarily on the 

characterization of Culebra Dolomite groundwater, since the Culebra Dolomite is the first 

continuous water-bearing zone above the waste repository horizon and is the most 

transmissive hydrologic unit in the WIPP area. 

Because Culebra and Magenta Dolomite groundwater chemistries arc extremely variable 

across the WIPP Site, area wide background values for groundwater constituents coUld not be 

established. Instead, background groundwater quality was defined for each individual well. 

A minimum of three separate rounds of data from a well was required to establish the 

background groundwater quality at that well. 

Preliminary analysis categorized WQSP data into three groups based on the frequency of 

detection and the proximity of detections to MDLs. The three groups arc as follows: 

• Major Cstlons and Anions - Constituents that collectively make up greater 
than· 99 percent of the dissolved solids. These ~onstituents are generally 
.defected at concentrations that are well above the MDL. 

• Minor Cstlons, Anions, and Indicator Parameters - Constituents with 
concentrations that are generally less than 10 mg/f in groundwater. A 
substantial amount of the data arc below the MDL, and detected concentrations 
arc generally close to the MDL. 

• Organic Compounds - Include VOCs, semi-VOCs, ~sticides, and PCBs. 
Very few deteCtions of these compounds arc observed m WQSP data. 
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Given the three data groups defined above, background concentrations were determined and 

reported in the fo~owing manner: 

• A 95 percent confidence interval based on the Student's t distribution was 
computed for every major constituent from each well. Thus, the expected 
background concentration range for a major constiment at a given well is 
represented by a 95 percent confidence interVal. 

• Confidence interVals for minor constituents could not be calculated; thus, the 
background concentration range for a minor constituent at a given well is 
represented by the observed concentration range for that p~eter at that well. 

• Because of the relatively small number, all observed detections of hazardous 
organic compounds were tabulated. 

Prior to the determination of background concentration values, the WQSP data were evaluated 

for trends. Trend analysis was necessary to determine if any concentrations were changing 

with time due to natural (or non-WIPP related) causes. The procedure used to determine 

background water quality is dependent on, or somewhat controlled by, the nature of the 

concentration/time relationship. In general, temporal trends in concentrations were not found 

in the WQSP data, and the procedure used to establish background water quality reflected this 

finding. The results of the trend analysis are summarized below in the specific findings of 

this study. 

The WQSP data were also evaluated for outliers. Potential outliers were evaluated using the 

Q Test, a standard statistical method for small data sets. If a value was determined to be an 

outlier by the Q Test, an additional test was performed to ensure that the value was not 

labeled as an outlier due to routine analytical uncertainty. Approximately 2 percent of the 

values were removed from the major and minor constituent data set prior to the establishment 

of backgro~ _c;oncentrations. 

The WQSP was developed as a site characterization sampling program; it has not served as a 

regulatory-guided sampling program for RCRA. Consequently, well construction was not 

typical of that generally used for environmental monitoring programs. Most WJPP 

monitoring wells were drilled and completed using oil field techniques. This factor, 

combined with complexities associated with the analysis of high-TDS samples, leads to a high 

degree of uncertainty in the reported concentration of many minor constituents (e.g., trace 

• 

• 

metals). The MDL of many trace metal analyses was often relatively high, preventing the • 
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• 

• 

• 

quantification of trace metal concentrations. Also, dilution of high-'iDS samples has probably 

magnified spurious, near-MOL detections of minor groundwater constituents, resulting in 

false-positive values that appear to be quite significant 

The WIPP is a RCRA facility and will require a permit in order to receive and emplace TRU 

mixed waste. As a consequence, WQSP data were compared to the EPA interim primary 

drinking water standards that are listed in 40 CFR 26S Appendix m. In addition, several 

constituents of WQSP groundwater were compared to National Secondary Safe Drinking 

Water Act standards. Comparison to secondary standards was not dri~n by regulatory 

requirements, but rather it was done to document the general unsuitability of groundwater in 

the vicinity of the WIPP for domestic and agricultural use. 

The following are the specific findings and conclusions of this study: 

• Some constituents at several wells, including H-02a. H-OSe, H-07b1, H-08b, and 
H-1S, show apparent temporal concentration trends. However, in almost every 
case, the trend is within the range of expected analytical uncertainty, or the trend 
is not supponed by charge-balance considerations or by similar trends in other 
constituents, such as ms . 

• Wells H-04c, H-OSe, WIPP-19, and WIPP-26 exhibit concentrations of several 
parameters that decrease significantly from the first to the second sampling 
round. This may indicate that the fU'St sample is not representative, possibly due 
to incomplete well development. 

• Background groundwater quality was successfully defined for 28 wells. 
Background concentrations for major and minor cations, anions, and indicator 
parameters were established for Culebra Dolomite, Magenta Dolomite, and 
Dewey Lake Redbed groundwater. Although the background concentrations of 
minor constituents are uncertain, this report documents the "expected" values for 
these constituents, if similar analytical techniques are used in future sampling c:ffriris. . ·- . . .. -. --· . - ... 

• Hazardous organic compounds are not present in groundwater in the vicinity of 
the WIPP Site. Detections of these compounds are very infrequent, and the 
majority of detected compounds are typical laboratory contaminants as defined 
by the EPA. Some of the occurrences may also be related to well installation or 
sampling practices. 

• Comparison of WQSP data with EPA interim primary drinking water standards 
( 40 CFR 265 Appendix ill) shows that cadmium, chromium, lead, selenium, and 
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silver concentrations typically exceed MCLs. Again, the quality of trace metal • 
data are uncertain. 

• Comparison of WQSP data with secondary drinking water standards 
(40 CFR 143) shows that 'IDS, chloride, and sulfate concentrations in 
groundwater greatly exceed SMCLs. Results indicate that the natural 
composition of groundwater from the Culebra and Magenta Dolomites makes the 
groundwater unsuitable for domestic or agricultural use in most areas of the 
WIPP Site. 

• The repeated detection of trace metals such as chromium and molybdenum may 
be related to the corrosion of well casing that is exposed tn high-'IDS, 
high-chloride groundwater. 
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APPENDIX A 

SEPARATION OF TRACE ELEMENTS 
FROM WIPP GROUNDWATERS 
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Appendix A presents a compilation of the results of the IT Analytical Services (IT AS) 

laboratory analytical methods development program for improving trace-metal analysis 

accuracy and detection limits. As an alternative method of analysis for some of the trace 

metals, the ITAS laboratory adapted an ion-exchange technique used for separating and 

concentrating transition metals from alkali and alkaline-earth elements in sea water (Kingston 

et al., 1978) for use with some of the Waste Isolation Pilot Plant (WIPP) samples. 

The methods development program involved performing cation exchange experiments, using 

different extraction techniques, on water samples from Well H-05b. Water from this well was 

selected as the test matrix for method development because it is representative of the more 

saline water found in the Culebra Dolomite in the WIPP vicinity. 

The experiment consisted of preparing the cation-exchange resin, spiking the sample with 

known concentrations of the metals of interest, passing the sample through the resin column 

to load the metals onto the resin, and separating them from the sample matrix. The metals 

were then stripped off the resin using various concentrations of acid solutions, where they 

were analyzed at increased relative concentrations in a "cleaner" solution. Spike recoveries 

were calculated to determine the success of the separation and .analysis procedure. The 

testing procedure was modified, as required, to develop the most effective separation 

technique for the matrix type represented by the WIPP groundwater. Spike recoveries were 

generally excellent for the 15 trace metals in the Well H-05b groundwater matrix. 

Groundwater samples from three wells, H-05b (Round three), H-08b (Round three), and 

WIPP-19 (Round three) had the 15 trace metals analyzed using the cation exchange technique 

(Lyon, 1989). Generally, this technique reduced the lower limit of detection for 14 of the 15 

trace metals by one or more orders of magnitude. These three wells were selected because 

they represent _a_cross section of the types of water quality from WQSP wells found in the 

WIPP vicinity: ' ~ 

The data from this experimental analysis were reported for the three wells listed above in the 

annual data report by Lyon (1989). Details of the ion-exchange experimental work were 

reported in periodic progress reports and data reports from the IT AS laboratory to the WQSP 

office at the WIPP. These progress and data reports, along with a copy of the report 

describing the actual technique (Kingston et al., 1978) are included in this appendix . 

Table A-1, preceding the progress reports included in this appendix, presents the fmal 

analytical results for trace-metal concentrations as concluded from this investigation. 

AU6-92JWP:WIP-.R-21S4 A-1 



Table A-1 
Final Results of the WQSP Experimental Trace Metal Analysis 

Parameter 

Antimony 

Arsenic 

Cadmium 

Cesium 

Chromium 

Cobalt 

Copper 

Lead 

Lithium 

Molybdenum 

Nickel 

Selenium 

Silver 

Titanium 

Zinc 

.• 

a milligrams per liter 

Source: Lyon, 1989 

AU6-91JWP:WIP-.R-21S4 

WIPP-19 H-05b H-08b 

Concentration (mg/f)a 

1.08 0.77 <0.20 

<0.020 <0.024 <0.020 

<0.0030 <0.004 <0.0030 

<0.24 <0.28 <0.24 

0.006 0.016 0.005 

<0.007 <0.010 <0.007 

0.013 <0.010 0.11 

<0.030 <0.040 <0.030 

0.73 0.75 0.12 

0.024 0.030 0.008 

<0.020 <0.10 0.030 

<0.040 <0.024 <0.040 

<0.020 0.090 <0.020 

<0.007 <0.010 <0.007 

0.051 0.030 0.24 

A-2 

• 

• 

• 



• 

• 

CHELEX 100 SEPARATION U1 
PROGRESS REPORT 

PROJECT: DOE-WIPP 

Project Summary: 

The ITAS Pittsburgh Laoratory has been requested by tTES-Albuquerque to 

investigate techniques to achieve enrichment and isolation of cations 

monitored in the DOE-WIPP site's water quality program. The project goal 

is to establish an accurate baseline for the metalic species monitored. 

Ion exchange technology has been utilized by many investigators for the 

enrichment and isolation of various metalic ions in matrices characterized 

by high levels of inorganic salts. This first progress report is a summary 

of initial investigations using an ion exchange technique on characteristi~ 

WIPP type sample (Sample H05B). The technique used was taken from 

"Separation of the Eight Transition Elements from Alkali and Alkaline Earth 

Elements in Estuarine and Seawater with. Chelating Resin and Their Deter

tuination by Graphit Furnace Atomic Absorption Spectrometry," 

H. M. Kingston, I. L. Barnes, T. J. Brady, and T. C. Rains, Analytical 

Chemistry, Vol. SO, No. 14, December, l987. 

Procedure Summary: 

Chelex 100(1) resin was added to the column (3.2 grams). The resin bed was 

washed with subsequent portions of 2.5M HN03 and deionized water. The 

column was then rinsed with ammonium hydroxide until a basic eluant was 

achievecl~. :·: After two aciciitional deionized water rinses had been completed, 
·, •. _:.4. 

the column waa ready for ion exchange. 

Once the column haci been prepared as described above, 70 grams or approxi

mately 70 ~lliliters of spikeci sample (H05-B) was added to the column. 

The flow rate through the column was adjusted to approximately one milli

liter per minute and the effluent was collected (anion fraction). The 

• (l)Chelex 100 is a registered trademark of BIQ-RAD Laboratories. 



-2-

column was then eluted with 40 milliliters of ammonium acetate. This 

fraction was collected (alkaline and alkali fraction). Two subsequent 

elutions of 7 milliliters and 5 milliliters of 2.5M nitric acid were 

collected and labeled transition metals Ul and #2, respectively. 

A method blank was processed as stated above. Analytical results of 

the analyses are listed in the the enclosed table. 

Results and Discussion: 

The transition elements, as expected, were recovered with the greatest 

success; however, almost all of the elements studied showed so~e recovery. 

The inflated recoveries for lithium, titanium, and antimony may be due to 

positive interferences contained in the concentrated anion fraction. Also, 

concentration values found in the origin~! sample were not subtracted out 

prior to the percent recovery calculation. 

Results and Discussion: 

In the next round of experiments, the samples will be diluted prior to the 

column loading to ensure instantaneous equalibrium on the exchange column. 

Concentrations of acid solutions will be varied so that cation groupings 

may be better isolated (or not). The next progress report should be 

completed by June 17, 1988. 

• 

• 

• 



• PERCENT411tOVERY • FOR ANALYTES OF SPECIAL INTEREST (IIOSB) 

Chelex 100 Separation 11 

SAMPLE 
I OENTl F l CAT LON Ll Cs Tl Cr Ho Nl Cu Ag Pb As Sb Se 

•d on FractIon 4607. 9% 340% S7% 11% 0% 0% 0% 0% 41% 260% 0% 

& Alkali 327. 0% 69% 0% ISS (1) 0% 0% 0% 0% 6.4% S9% o .. 
• ractlon 

ansltlon Hetals 4% 0% 69% 13% 96% 74% 125% 0% 66% 0% 0% 0% 
11 

ansitlon Hetals 3% 0% 5% 2% 4% 8% 1S% 0% 0% ISS 0% 0% 
12 

Hethod Blank (Units mg/t) 

SAMPLE 
L1 Ti Cr tlo Ni Cu Ag Pb Sb Cs ' ' As Se li>ENTIFICATlON 

onion Fraction (0.01 (0.01 '(0.03 (0.01 0.01 (0.03 <O.Ol <O.Ol (0.05 (0.005 (0.05 (0.005 

kallne & Alkali (0.006 (0.006 (0.02 (0.006 ISS (0.02 (0.006 (0.006 (0.03 (0.003 (0.03 (0.003 
Fraction 

·ansition Hetals (0.003 (0.003 (0.009 (0.003 (0.003 (0.009 (0.003 (0.003 (0.015 (0.0015 (0.015 . (0.0015 
11 Fraction 

·anslt ion Hetals (0.002 0.002 (0.006 (0.002 0.002 (0.006 (0.002 (0.002 (0.010 (0.001 (0.010 <0.001 
12 

!teet lon Limit 0.006 0.006 0.009 0.003 0.003 0.009 0.003 0.003 0.015 0.015 0.015 O.OOIS 

l )ISS = insufficient sample to perform the required analyusls. 



CHELEX 100 SEPARATION #1. 
PROGRESS REPORT 

PROJECT: DOE-WIPP 

Procedure Summary; Separation H2A 

Chelex 100(l) resin was added to the column (3.2 grams). The resin bed was 

washed with subsequent portions of 2.5M HN03 and deionized water. The column 

was then rinsed with ammonium hydroxide until a basic eluant was achieved. 

After two additional deionized water rinses had been completed, the column was 

ready for ion exchange. 

A 50 milliliter aliquot of sample HOS-B was spiked and diluted to 200 cilli

liters (pH • 2.4). This solution was added to the column. The flow rate 

through the column was adjusted to approximately one milliliter per minute and 

the effluent was collected (anion fraction). The column was then eluted with 

40 milliliters of O.SM ammonium acetate. This fraction was collected 

(alkaline and alkali fraction). Finally, an elution of 20 milliliters of S.OM 

nitric acid was collected and labeled transition 11etals. 

Procedure Summary; Separation 121 

The separation was performed as desc:ri~ in separation 12A with one excep

tion, the pH of the diluted sample aliquot was adjusted to 5.5 prior to column 

loading. 

Procedural Changes from Separation #1 

Several procedural c:haqea were made during separation& I'Z.A and I'll. The 

amount ot,: 9ikiq solution added to the saaple waa increased fr011 10 mic:ro-
t-;· . .. 

grams to· '2o ld.cro1raaa• Alao, c:adllium, ·-cobalt, ·and Zinc: ·were added to the · 

elements to be ezaained. 

The sample waa diluted by a factor of four in an effort to facilitate instan

taneoua equilibriua on the exchange coluan. 

<1>chelex 100 is a registered trademark of BIQ-RAD Laboratories. 
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The concentration of the nitric acid eluant was raised from 2.5M to 5.0M 

and one 20 ailliliter wash was used rather than two smaller ones. 

Analytical retults of the analyses are listed in the enclosed tables. 

Results and Discussion 

The effect of sample pH adjustment waa clearly observed and has proven to 

be a noteworthy consideration. Results for separation #2B showed fraction 

separations which were clearer and, in general, produced. better spike 

recoveries than those of separation #2A where no pH adjustment was made. 

Furthermore, analytes which exhibited no spike recovery previously are now 

beginning to sh~· some reeovery, i.e., Ag and As. 

Again, inflated recoveries for lithium, titanium, antimony, and zinc may be 

due to positive interferences contained in the concentrated anion fraction. 

Also, concentration values found in the original sample were not subtracted 

prior to the percent recovery calculation • 

Results and Discussion 

In the next round of experiments, three column pretreatments will be performed. 

Separation #3A will duplicate separati6n #2B with the exception that no spike 

will be added. The information obtained will be uaed to subtract the analyte 

concentrations inherent to sample H08-B fro. the percent recovery calculations 

for separation 12B. 

Separati~n .#38 will duplica;e separation 12B, except that the pH will be 

adjustetl. ·to 6.S prior to column loading. Thia adjuttment aay facilitate the 

recovery of el ... nta tuch aa arsenic and silver. 

Separation #3C will duplicate separation 12B, however, the saaple volUIIle will 

be decreased in a further effort to achieve equilibriua on the,exchange 

column • 

Both separations #3B and #3C will contain 40 microsraaa of spikinl solution 

rather than 20 micrograaa as in separation 12A and 12B. 



TARLF. I 

SEPARATION 12B (Colu•n A pH • 2.4) 
PERCENT RECOVERY 

FOR ANALYTES OF SPECIAL INTEREST (H05B) 

Chelex 100 Separation II 

SAHPI.E 
Lt Tl ' Cr Ho Co Nl Cu Ag Zn Cd Pb As Sb Se 

IOF.NTI fl CATlON Ca 

Anton Fraction 320 160 2.~0 · 140 30 100 110 0 3.4 360 98 180 30 340 0 

Alkaline & Alkali 12 5.7 0 0 0 0 0 0 0 25 3 0 l.l 0 0 
Fraction 

TranBltton Hetals 6.7 2.2 47 27 120 0 0 Ill 0 27 0 0 0 0 0 
It 

Obeerved Concentration (Unite !1/l) 

SAHPI.E 
Ll IDENTlFlCATlON Ca Ti Cr Ho Co Nl Cu Ag Zn Cd Pb As Sb Se 

Anton Fract lon 0.)2 0.16 0.24 0.14 0.03 0.10 0.11 0 0.34 0.36 0.098 0.18 0.032 0.34 0 

Alkaline & Alkali 0.06 O.OJ 0 0 0 0 0 0 0 0.13 0.016 0 0.007 0 0 
Fraction 

Transition Hetals 0.03 0.01 0.21 0.12 0.54 0 0 0.51 0 0.12 0 0 0 0 0 
It Fraction 

• • ., 



• • • TABU: 2 

SEPARATlON 128 (Colu•n 8 pH • S.S) 
PERCENT RECOVERY 

FOR ANALYTES OF SPECIAL INTEREST (HOSB) 

Chelex 100 Separation II 

SAHPLE Ll Ca T1 Cr Ho Co Ni Cu Ag Zn Cd Pb A a Sb Se 
lllENTI F I CATION 

Anion Fraction )00 ISO :uo )0 60 )0 40 JO 50 0 18 170 I) )90 0 

Alkaline & Alkali IS 12 27 5.8 9.6 5.8 1.7 15 5.8 J) 2 .7 29 10 46 5.4 
Fraction 

Transition Hetals 6.7 4.4 87 9) 122 96 98 91 0 420 118 98 56 0 () 

II 

Observed Concentration (Unite !1/l) 

SAHPI.E 
Ll Cs Tl Cr Ho Co Nl I OENTl FlCAT ION Cu Ag Zn Cd Pb Aa Sb Se 

Anton Fraction O.JO 0.15 0.21 O.OJ 0.06 0.0) 0.04 O.OJ 0.05 0 0.018 0.17 O.OIJ 0.19 0 

Alkaline & Alkali 0.08 0.06 0.14 0.0) 0.05 0.03 0.04 0.08 0.03 0.07 0.014 0.15 0.052 0.24 0.028 
Fraction 

Transition Hetals O.Ol 0.02 0.19 0.42 0.55 0.43 0.44 0.41 0 1.88 0.533 0.44 0.25 0 0.06 
It Fraction 



PROJECT: DOE-WIPP 

CHELEX 100 SEPARATION #3 
PROGRESS REPORT 

Procedure Summary; Separation #3A 

A slurry of Chelex 100( 1) (3.2 gms) was added to the column and allowed to 

slowly drain forming the resin bed. It was washed with five 15 ml portions 

of 2.5 M nitric acid and then rinsed with two 5 ml porti.ons of deionized 

water. The bed was subsequently activated with two 5 ml portions of 2.0 M 

ammonium hydroxide. This washing was continued until the eluant was basic. 

The bed was rinsed again with deionized water. 

A 50.0 g aliquot of sample H05B was diluted to approximately 200 mls. The 

pH was then adjusted to 5.5 and the final volume was adjusted to 200 mls. 

The diluted sample was added to the column and the flow rate was adjusted to 

approximately 1.0 ml per minute. The effluent was collected and called the 

anion fraction. The column was then eluted with 40 mls of O.SM ammonium 

acetate. This fraction was called the cation fraction (alkaline and alkali 

fraction). Next the column was eluted with two 10 ml portions of 5.0M nitric 

acid and called the transition metal fraction. 

Procedure Summary; Separation #3B 

The separation performed was the same as that described in #3A with a few 

exceptions. The SO.Og sample (HOSB) was spiked with 20 mls of a 2 ppm 

solution containing the ions being studied. The final pH adjustment was 

to 6.5. 

Procedure Sua.ary; Separation #3C 

The separation procedure was the same as #3A with the exception that only 

20.0g of sample (HOSB) was used and it was spiked with 20 mls of the 2 ppm 

solution. 

<1>Chelex 100 is a registered trademark of BIQ-RAD Laboratories. 
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Procedural Changes from Separation #2 

There were two procedural changes from the one followed in Separation #2. The 

first was that the pH of the spiked aliquot was adjusted to 6.5 in separation 

#3B. !he second was that the amount of HOSB used was lowered to 20.0g in 

separation #3C. This second change was made to ensure that the column was not 

being overloaded. 

Analytical results are listed in the enclosed tables. 

Results and Discussion 

In comparing the results from Separation #2B with that of Separations #3B and 

#3C (both without sample subtraction, #3A) it can be seen that there is a much 

clearer separation overall and less positive interferences for elements such 

as Li, Cs, Ti. The positive background interferencs observed in Seperations 

Dl and #2 were apparently due to an absorbance signal which was very near the 

instrument's detection limits, where noise is a more significant factor. The 

amount of analyte contained in the spiking solution was increased in an effort 

to minimize this difficulty. This increase in concentration has effected a 

more stable analytical signal. 

The subtraction of the analyte concentration inherent to the sample HOSB (#3A) 

eliminate~ many of the positive interperences found with such elements as Li, 

Sb, and Zn. It has also appeared to eliminate recoveries previously reported 

in the anionic fraction for elements such as Li, Ti, Cr, Mo, and Sb. With 

clearer elemental se?arations, estimates can now be made as to which fraction 

the element might be expected to be found in. 

Separa.~tou #3B was the duplicate of #3C with the exception that the pH was 

adjusted to 6.5 to potentially improve the separation and recovery of elements 

such as As and Ag. As can be seen in the accompanying tables, this was not a 

benificial experiment. In fact, Separation 13C appears to have less positive 

interferences and percent recoveries that are closer to 100 percent overall 

than 113B • 

-2-



Several of the parameters that have not achieved an acceptable percent 

recovery were reanalyzed by Method of Standard Addition, and the results are 

shown in Tables 4A-4C. In some instances the results improved but, at this 

point, there is not enough evidence to prove that this method will improve 

the results overall. The method will be used again in the next round of 

experiments to determine its usefulness to our end goal. 

Future Experiments 

In the next round of experiments, four column pretreatments will be performed. 

In each case, the pH will be lowered to 5.0. This is the lowest of the pH 

range given by Kingston et.a1.< 2> Below the pH of 4.5, the ability of the 

resin to separate the transition metals is drastically lowered; therefore, 

this is expected to be the last pH adjustment. 

Separation #4A will duplicate #3A. 

Separation #4B-D will all be spiked with 40 ug of the analytes. Separations 

#4B and C will be prepared in duplicate to show analytical precision, as the 

separations preceding them did not prove .how well reproducibility may be 

achieved. Separation 40 will be saved for possible further experiments, such 

as Hydride Generation and Hexachromium analysis for troublesome analytes. 

<2>H. M. Kingston, I.L. Barnes, T. J. Brady, and T.C. Rains, Analytical 
Chemistry, Vol. SO, No. 14, December 1978. 

-3-
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SF.PARATION IJA (Column A; pll • 5.5) 
FOR ANALYTES OF SPF.CIAL INTEREST (11058) 

Raw Concent~atlon (Unlta •s/t) 

SAHPLE 
Lt Ca Tl c~ Ho Co Nl Cu Ag Zn Cd Pb As Sb Se I Of. NTI f"ICATfON 

Anion Fraction 0.18 0 o.n 0.06 0.06 0.017 0 0.0 I 0.02 0 0.012 0.08 0 0.21 0 

41kalln~ ' Alkali 0.01 0 0 0 0.0) 0 0 0 0 0 0 0 0 0.05 0 
FractIon 

Tran~ltlon H~tala 0.0 I 0 0.09 0 0.08 0 0 0.01 0 2.) 0 0 0 0 0 
It FractIon 



TABLE 2A 

SEPARATION Ill (Colu.n I; pH • 6.~) 
WITHOUT SAMPLE SUBTRACTION (llA) 

PERCENT RECOVERY 
FOR AHALYTES OP SPECIAL INTEREST (HO~I) 

Chelex 100 Se!aratlon Ill Percent Recoverl 

SAHPLE 
Lt c. Tl IDENTIFICATION Cr Ho Co Nl Cu As Zn Cd Pb Aa Sb Se 

Anton Fraction ISl 147 17 16 26 0 0 0 0 0 0 0 68 210 0 

Alkaline & Alkali I 0 0 0 l~ 0 0 0 0 0 0 0 1.7 0 0 
Fraction 

Transition Hetala o.s 0 76 18 78 104 106 106 0 2~0 105 100 6.6 1.2 O.l 
II Fraction 

Rav Concentration (Unlta •a/t) 

SAMPLE 
Lt Ca T1 Cr Ho Co Nt IDENTIFICATION Cu As Zn Cd Pb Aa Sb Se 

Anton Fraction 0.29 0.28 o.on o.ol 0.05 0 0 0 0 0 0 0 O.ll 0.197 0 

Alkaline & Alkali 0.01 0 0 0 0.15 0 0 0 0 0 0 0 0.017 0 0 
Fraction 

Transition Metals 0.01 0 1.1 0.10 l.ll I. 77 1.8 1.8 0 1.28 1.79 1.7 0.112 0.055 0.005 
II Fraction 

• • • 



• • • 

TABLE 21 

SEPARATION 131 (Colu.n I; pH • 6.5) 
WITH SAMPLE CONCENTRATION SUITlACTION (13A) 

PERCENT RECOVERY 
FOR ANALYTES OF SPECIAL INTEREST (H051) 

CheleK 100 Se2aratlon 131 (Percent Recoverl) 

SAHPLE Ll c. Tl Cr Ho Co Nl Cu At Zn Cd Pb Aa Sb 
IDENTIFICATION 

Se 

Anton Fraction 58 147 0 0 0 0 0 0 0 0 0 0 68 100 0 

Alkaline & Alkali 0 0 0 , 0 32 0 0 0 0 0 0 0 1.7 0 0 
Fraction 

Tranaltlon Hetala 0 0 72 18 74 104 106 100 0 116 105 100 6.6 3.2 0.3 
II Fraction 

law Concentration (Untta !1/l) 

SAHPLE 
Lt Ca Ti Cr Ho Co Ni Cu At Zn <;H Pb A a Sb IDENTIFICATION Se 

Anion Fraction 0.11 0.28 -o.i4 -0.03 -0.01 -0.17 0 -0.01 -0.02 0 -o.ou -0.08 0.13 0.19 0 

Alkaline & Alkali 0 0 0 0 0.32 0 0 0 0 0 0 0 0.011 -0.05 . 0 
Fraction 

Transition Hetala 0 0 1.21 0.30 1.25 l. 71 1.8 1.7 0 1.98 1.79 1.7 0.112 0.055 0.005 
II Fraction 



TABLE JA 

SEPARATION f1C (Colu.n C; pH • 5.5) 
WITHOUT SAMPLE SUBTRACTION (11A) 

PERCENT RECOVERY 
FOR ANALYT!S OP SPECIAL INTEREST (H05B) 

Chele• 100 Seearatlon 11C Percent Recoverl 

SAHPLE 
L1 c. Tt IDENTIFICATION Cr Ho Co Nt Cu AI Zn Cd Pb Ae Sb Se 

Anion Fraction 120 110 40 26 15 0 0 0 6.5 0 0 0 60 150 0 

Alkaline & Alkali I 0 0 0 29 0 0 0 0 0 0 0 2.9 0 0 
Fract ton 

Transition Hetala 0.5 0 96 28 82 101 101 104 0 160 102 96 18 1.4 2 
11 Fraction 

Raw Concentration (Unlu !JI t) 

SAHPLE 
Lt Ca Tt IDENTIFICATION Cr Ho Co Nt Cu AI Za Cd Pb Ae Sb Se 

An I on Fraction 0.24 0.22 0.080 0.051 o.o1 0 0 0 0.011 0 0 0 0.12 0.298 0 

Alkaline & Alkali 0.01 0 0 0 0.28 0 0 · 0 0 0 0 0 0.028 0 0 
FractIon 

Transition Hetala 0.01 0 1.61 0.473 1.19 I. 7 I I. 7 I I. 76 0 2.72 1.73 1.63 O.IJ 0.058 0.029 
II Fraction 

• • • 
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TABLE 31 

SEPARATION llC (Colu•n C; pH • 5.5) 
VITH SAHPLE CONC!NTlATlON SUBTRACTED ( llA) 

PERCENT RECOVERY 
FOR ANALYT!S OP SPECIAL INTEREST (H051) 

Chelea 100 Seearatlon llC (Percent lecoverl) 

SAMPLE Lt c. Tl Cr Ho Co Nt Cu As Zn Cd Pb Aa Sb Se IDEKTIFICATION 

Anton Fraction 30 110 0 : 0 7.5 0 0 0 6 0 0 0 60 45 0 

Alkaline & Alkali 0 0 0 0 26 0 0 0 0 0 0 0 2.9 0 0 
Fraction· 

Transition Hetsla 0 0 91 28 77 101 101 103 0 25 102 96 18 3.4 2 
11 Fraction 

lev Concentretlon (Unite !Ill~ 

SAHPLE Ll Ca Tt Cr Ho Co Nl Cu As Zn Cd Pb Aa Sb Se IDENTIFICATION 

Anion Fraction 0.06 0.22 -O.f9 -0.01 o.o1 -0.017 0 0 o.ou 0 -o.ou -o.03 0.12 0.09 0 

Alkaline & Alkali 0 0 o . 0 0.25 0 0 0 0 0 0 0 0.028 -0.05 0 
Fraction 

Transition Hetala 0 0 I. 5·4 0.473 1.31 I. 71 1.71 I. 7 5 0 0.42 1.73 1.63 0.31 0.058 0.029 
II Fraction 



SAMPLE 

TABLE 4A 

SEPARATION #3A (Column A; pH • 5.5) 
ANALYSIS BY ~THOD OF STANDARD ADDITION 
FOR ANALYTES OF SPECIAL INTEREST (H05B) 

Raw Concentration (Units ms/ f.) 

IDENTIFICATION Li Cr Ag As 

Anion Fraction 0.290 0 0.010 0 

Alkaline & Alkali 0.06 0 0 0 
Fraction 

Transition Metals Is<l> IS IS IS 
. Ill Fraction 

(!)Insufficient sample to reanalyze this fraction. 

• 

Se 

0 

0 

IS 

• 

• 
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TABLE 4B 

SEPARATION #3! (Column B; pH • 6.5) 
ANALYSIS BY METHOD OF STANDARD ADDITION 

WITH SAMPLE SUBTRACTION (#3A) 
PERCENT RECOVERY 

FOR ANALYTES OF SPECIAL INTEREST (H05B) 

Chelex 100 Separation H3B (Percent Recovery) 

SAMPLE Li Cr IDENTIFICATION Ag 

Anion Fraction 157 34 45 

Alkaline & Alkali 0 0 0 
Fraction 

Transition Metals 
11 FRACTION 

Raw Concentration (Units mg/ t) 

SAMPLE 
IDENTIFICATION Li Cr Ag 

Anion Fraction 0.23 0.()'65 0.085 

Alkaline & Alkali 0 0 0 
Fraction 

Transition Metals IS IS IS 
Ill Fraction 

(l)Inlufficient sa.ple to reanalyzed the fraction. 

<2>unable to achieve correlation coefficient ~0.995 • 

As 

46 

1.7 

As 

0.087 

0.017 

IS 

Se 

rsO> 

0 

Se 

(2) 

0 

IS 



TABLE 4C 

SEPARATION #3C (Column C; pH • 5.5) 
ANALYSIS BY METHOD OF STANDARD ADDITION 

W!TH SAMPLE SUBTRACTION (#3A) 
PERCENT RECOVERY 

FOR ANALYTES OF SPECIAL INTEREST (HOSB) 

Chelex 100 Separation 113C (Percent Recovery) 

SAMPLE Li Cr Ag Aa IDENTIFICATION 

Anion Fraction 35 14 0 17 

Alkaline & Alkali 0 0 0 2.4 
Fraction 

Transition Metals 
#1 Fraction 

Raw Concentration (Units g/ f.) 

SAMPLE 
IDENTIFICATION 

Li Cr Ag Aa 

Anion Fraction 0.07 0.0,28 0 0.154 

Alkaline & Alkali 0 0 0 0.024 
Fraction 

Transition Metals Is<l> IS IS IS 
Ill Fraction 

• 

Se 

85 

0 

• Se 

0.17 

0 

IS 

• 
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PROJECT: DOE-WIPP 

CHELEX 100 SEPARATION #4 
PROGRESS REPORT 

Procedure Summary; Separation #4A 

The slurry of Chelex 100< 1> resin (3.2g) was added to the column and allowed 

to slowly drain. The resin bed was washed with five 15 ml portions of 2.5 ~ 

nitric acid and then rinsed with two 5 ml portions of deionized water. The 

bed was subsequently activated with two 5 ml portions of ' 2.0 M ammonium 

hydroixde. This washing was continued until the eluant was basic. The column 

bed was rinsed again with deionized water. 

A 50.0 g aliquot of sample HOSB was diluted to approximately 200 ml and the pH 

was adjusted to 5.0. The sample was then brought up to a final volumn of 200 

mls and it was added to the column. The column flow rate was adjusted to 

approximately one milliliter per minute and the effluent was collected and 

called the anion fraction. The column was then eluted with a total of 40 mls 

• of 1.0 M ammonium acetate. This fraction was called the cation fraction 

(alkaline and alkali fraction). Next, the column was eluted with three 10 ol 

aliquots of 5.0 M nitric acid (Transition Metal #1 fraction). The final 

elution was with two.10 ml washes of 2.~ M sulfuric acid and was called the 

Transition Metal 12 fraction. 

Procedure Summary; Separation #48 

The separation was performed as that described in #4A, with a few exceptions. 

Before the pH adjustment and the final volume adjustment, the 50.0 g sample 

was spiked With 20 llll. of a 2 ppm solution containing the ions being_ stu~ied. 

The final pH wa• 5.0. The amount of 2.0 M sulfuric acid was 30 mls, instead 

of 20 mls. 

• (1)Chelex 100 is a registered trademark of BIQ-RAD Laboratories. 



Procedure Summary; Separation #4C, #40 

These separations followed the same procedure as that in #48, except that only 

20 mls of the 2.0 M sulfuric acid was used and a new cadmium cobalt and zinc 

spike was used. 

Procedural Changes from Separation #3 

The one significant change is that of the pH to 5.0. There was still one 

unspiked separation (#4A), while three identically spiked separations were 

eluted to show reproducibility. The third of these three (#40) was not 

analyzed at this time. 

Analytical results are listed in the enclosed tables. 

Results and Discussion 

In comparing the results from the separations in #3 with those in #4, it 

appears that the changes made in ;eparation #4 were successful with few 

exceptions. The 2.0 M sulfuric acid extraction (Transition Metal #2 fraction) 

was a suggestion made by BIO-RAD Laboratories to release the elements off the 

column where there were recovery problemi (Ag, Cr, Aa, etc.). This part of 

the experiment failed, as there was no recovery of any element found in this 

fraction. 

The first success of this separation procedure was that the change in pH had 

no adverse effect on the analytes that had shown good recoveries in the 

past. The second favorable aspect of this extraction was the improvements in 

the Li, Ti, Mo, and Aa percent recoveries. The third and moat important 

advancement was with the elements, Ag, Cr, and Se. There now is a small but 

consistaa~~ :recovery of silver and within five percent of absolute for chromium 

and seleniua; therefore, the pH of 5.0 is the best range to look for these 

elements. 

When looking at Tables 3A and 3B (Separation #4C) it must be noted that a 

small amount of the Transition Metal 11 fraction was accidently added to the 

alkaline/alkali fraction. This was confirmed at the time of extraction by the 

pH of the elutant. After analysis, it was also confirmed by the percent 

recoveries being split between these two fractions and, when added together, 

-2-
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achieve near 100 percent recovery. This accident in the extraction procedure 

does give some more valuable information. It shows, through the percent 

recoveries in the alkaline/alkali fraction, the order in which the elements 

come off the column. Zinc is obviously the first off the column, while 

chromium is held by the column until the end of the extraction. Due to the 

above mentioned problem, Separations #4B and #4C did not prove method 

reproducibility. 

Following the analytical results tables is a summary con~aining the analytes 

pH preference, fraction it will be contained in, the most beneficial procedure 

for analysis, and the expected detection limit. 

Future Experiments 

Samples H08B and WIPP-19 will be extracted and analyzed according to the 

recommendations made in Table 4. The laboratory has not proven the 

reproducibility of this method during past experiments. This research 

deviation will be accounted for during the separations of H08B and WIPP-19, 

where one or more replicates will be prepared and analyzed. Data collected 

in this study will be presented in the next report. The results will be 

completed as soon as possible • 

-3-



TABLE 1 

EXTRACTION RESULTS AND EXPECTED RECOVERY VALUES 
FOR MATRIX SPIKES 

Separation 4A: 50.04g of H05B, pH • 4.9, diluted to 200 ml 

AMOUNT RECOVERED 
FRACTION (g) 

Anionic 213.56 

Alkaline I Alkali 58.77 

Transition Metal #l 32.24 

Transition Metal #2 21.55 

seearation 48: 49.96g of HOSB, plus 20 ml of ~ 
pH • 4.95, to 200 ml 

ppm spike, 

AMOUNT RECOVERED THEORETICAL VALUE 
FRACTION (g) OF MATRIX SPTKE 

Anionic 199.74 0.20 

Alkaline/ Alkali 36.85 1.09 

Transition Metal #1 34.77 1.15 

Transition Metal #2 29.44 1.36 

• 

• 

• 
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Separation 4C: 

FRACTION 

Anionic 

Alkaline/Alkali 

Transition Metal 

Transition Metal 

Se2aration 40: 

FRACTION 

Anionic 

Alkaline/Alkali 

Transition Metal 

TABLE 1 
(Continued) 

S0.02g of HOSB, plus 20 ml of 2 ppm spike, 
pH • 4.90, to 200 ml 

AMOUNT RECOVERED THEORETICAL VALUE 
. (g) OF MATRIX SPIKE 

209.50 0.19 

39.87 1.00 · 

#1 35.66 1.12 
#2 17.47 2.29 

S0.04g of HOSB, plus 20 ml of 2 ppm spike, 
pH 5.0, to 200 Ill 

AMOUNT RECOVERED THEORETICAL VALUE 
(g) . OF MATRIX SPIKE 

199.98 0.20 

37.70. 1.06 

11 32~7 1.22 

Transition Metal #2 19.68 2.03 



SAMPLE 
Ti Cr IDENTIFICATION 

Anion Fraction 0 0.3? 

Alkaline & Alkali 0 0 
Fraction 

Transition Metals 0 0 
11 Fraction 

Transition Metals 0 0 
12 Fraction 

TABLE 2A 

SEPARATION #4A (Column A; pll • 5.0) 
FOR ANALYTES OF SPECIAL INTEREST (H05B) 

ICP EMISSION ANALYSIS 

Raw Concentration (Units ms/t) 

Mo Co Ni Cu Ag 

__ (1) 0 0 0 0 

0.02 0 0 0.05 0 

0.04 0 0 0 0 

0 0 0 0 0 

<1>Not reported for the indicated parameter because of a laboratory accident • 

• • 

Zn Cd Pb Sb 

0 0 0 0.164 

1.8"\ 0 0 0 

0.04 0 0 0 

0 0 0 0 

• 
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SAMPLE 
IDENTIFICATION 

Anion Fraction 

Alkaline & Alkali 
Fraction 

Transition Metals 
Ill Fraction 

Transition Metals 
112 Fraction 

TABLE 2B 

SEPARATION #4A (Column A; pH • 5.0) 
FOR ANALYTES OF SPECIAL INTEREST (HOSB) 

GRAPHITE FURNACE OR FLAME ATOMIC ABSORPTION ANALYSIS 

Raw Concentration (Units mg/ t) 

Li Cs Cr(l) Ag(l) As{l) 

0.16 0 o. 0.020 0 

0.02 0 0 0 0 

0 0 0.022 0 0 

0 0 0 0 0 

(l)The element was analyzed by Method of Standard Addition. 

(2)IS • Insufficient sample to analyze this f~action. 

Sb Se(l) 

0..04~ 0 

o .oen. IS(Z) 

0 0 

0 0 



TABLE 3A 

SEPARATION f4B (Column B; pH • 5.0) 
WITH SAMPLE SUBTRACTION (#4A) 

PERCENT RECOVERY 
FOR ANALYtES OF SPECIAL INTEREST (H05B) 

ICP EMISSION ANALYSIS 

Chelex 100 Separation #4B (Percent Recovery) 

SAMPLE 
Ti Cr Mo Co Ni Cu Ag Zn Cd Pb Sb IDENTIFICATION 

Anion Fraction 0 18 
__ (1) 

0.2 0 0 12 0 34 0 90 

Alkaline & Alkali 0 0 0 0 0 0 0 0 0 0 0 
Fraction 

Transition Metals 103 82 102 102 104 
11 Fraction 

104 0 96 63 92 0 

Transition Metals 0 0 0 (} 0 0 0 0 0 0 0 
12 Fraction 

Raw Concentrat~on (Units rag/ t) 

SAMPLE 
IDENTIFICATION Ti Cr Mo Co Ni Cu Ag Zn Cd Pb Sb 

Anion Fraction 0 0.035 -- 0.012 0 0 0.025 0 0.069 0 0.179 

Alkaline & Alkali 0 0 0 0 0 0 0 0 0 0 0 
Fraction 

Transition Metals 1.18 0.941 . 1.17 1.17 1.20 1.2 0 1.1' o. 72 1.06 0 
11 Fraction 

Transition Metals 0 0 0 0 0 0 0 0 0 0 0 
12 Fraction 

(1)Not reported for the indicated parameter because of a laboratory accident. 

• • • • 
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SAMPLE 
IDENTIFICATION 

Anion Fraction 

Alkaline & Alkali 
Fraction 

Transition Metals 
111 Fraction 

Transition Metals 
112 Fraction 

SAMPLE 
IDENTIFICATION 

Anion Fraction 

Alkaline & Alkali 
Fraction 

Transition Metals 
111 Fraction 

Transition Metal• 
li2 Fraction 

TABLE 38 

SEPARATION H4B (Column 8; pH • 5.0) 
WITH SAMPLE SUBTRACTION (4A) 

PERCENT RECOVERY 
FOR ANALYTES OF SPECIAL INTEREST (HOSB) 

GRAPHITE FURNACE OR FLAME ATOMIC ABSORPTION ANALYSIS 

Chelex 100 Separation /148 (Percent Recovery) 

Li Cs Cr Ag As 

80 140 15 3.0 73 

0 0 1.7 0 1.2 

0 0 98 0 6.3 

0 0 0 0 0 

Raw Concentration (Units mg/t) 

Li Cs cr< 1> Ag(l) As( 1) 

0.16 0.28 0.030 0.006 0.142 

0 0 0.019 0 0.13 

0 0 1.13 0 0.073 

0 0 0 0 0 

(1)The element was analyzed by Method of Standard Addition • 

Sb Se 

154 99 

0.2 0.9 

1.1 1.0 

0 0 

Sb Se( 1) 

0.308 0.197 

0.002 0.010 

0.013 o.o 12 

0 0 



TABLE 4A 

SEPARATION #4C (Column C; pH • 5.0) 
WITH SAMPLE SUBTRACTION (#4A) 

PERCENT RECOVERY 
FOR ANALYTES OF SPECIAL INTEREST (H05B) 

ICP EMISSION ANALYSIS 

Chelex 100 Se2aration #4C (Percent Recover~) 

SAMPLE 
Ti Cr IDENTIFICATION Mo Co Ni Cu Ag Zn Cd Pb Sb 

Anion Fraction 0 18 __ (1) 8.4 0 0 17 0 0 35 107 

. Alkaline & Alkali(2) 12 0 23 36 29 20 0 94 36 20 0 
Fraction 

Transition Metals(2) 63 82 71 57 63 71 0 0 61 54 0 
ll Fraction 

Transition Metals 0 0 0 0 0 0 0 0 0 0 0 
12 Fraction 

Raw Concentration (Units ms/t) 

SAMPLE 
Ti Cr' Mo Co Ni Cu Ag Zn Cd Pb Sb IDENTIFICATION 

Anion Fraction 0 0.035 -- 0.016 0 0 0.032 0 0 0.067 0.203 

Alkaline & Alkali< 2> 0.12 0 0.23 0.358 0.29 0.2 0 0.93g 0.357 0.20 0 
Fraction 

Transition Metals( 2) 0.71 0.99 0.79 0.63 0.70 0.8 0 0 0.68 0.60 0 
ll Fraction 

Transition Metals 0 0 0 0 0 0 0 0 0 0 0 
I 2 Fraction 

(~)Not reported for the indicated parameter because of a laboratory accident. 
( )At the time of separation, a small amount of alkaline and alkali fraction was contaminated by the transition metal 

ll fraction. 
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TABLE 48 

SEPARATION #4C (Column C; pH • 5.0) 
WITH SAMPLE SUBTRACTION (#4A) 

PERCENT RECOVERY 
FOR ANALYTES OF SPECIAL INTEREST (H05B) 

GRAPHITE FURNACE OR FLAME ATOMIC ABSORPTION ANALYSIS 

Chelex 100 Separation 113A (Percent Recovery) 

SAMPLE 
IDENTIFICATION 

Li Cs Cr Ag As 

Anion Fraction 79 111 4.2 5.8 65 

Alkaline & Alkali( 1) 0 0 3.6 0 6 .o 
Fraction 

Transition Metals( 1) 0 0 101 0 18 
#1 Fraction 

Transition Metals 0 0 0 0 0 
112 Fraction 

Raw Concentration (Units mg/ !) 

SAMPLE Li Cs cr<J> Ag(3) As(3) 
IDENTIFICATION 

Sb Se 

136 95 

0.9 0 

0.9 0 

0 
__ (2) 

Sb se< 3> 

Anion Fraction 0.15 0.21 0.008 0.011 0.123 0.258 0.181 

Alkaline & Alkali( 1) 0 0 0.036 0 0.060 0.009 
Fraction 

Transition Metals 0) 0 0 1.126 0 0.204 0.011 
Ill Fraction 

Tra-nsition Metals 0 - . o 0 _o 0 -- a 
#2 Fraction 

<1>At the time of separation, a small amount of the alkaline and alkali fraction was 
contaminated by the Transition Metal 11. 

<2>unable to achieve correlation coefficient >0.995. 

(J)The element was analyzed by Method of Stan~ard Edition • 

0 

0 

__ (2) 



TABLE 5 

SUMMARY OF RECOHH!ND!D PROCEDURES 
FOR ANALYTES OF SPECIAL INTEREST (K05B) 

Ll C11 T1 Cr Ho 

Reco-nded pH 5.0 5.0 5.0 5.0 5.0 
for Elution 

Fraction Eleaent A A TH TH TH 
h found 

Method of Analyslll FLAA FLAA ICP GFAA/ ICP 
HSA 

Detect lon Li•i t 0.01 0.06 0.006 0.006 0.006 
(•g/l) 

A • Anionic Fr11ction (wlth •a.,le •ubtraction) 
TH • Tran11ition Metal Fraction (with •••pie •ubtractlon) 

GFAA • Graphite Furn•ce Ato•lc Ab11orptlon 
ICP • Inductively Coupled Pla11 .. 
HSA • Method of Standard Addltlon 

FLAA • Fla.e Ato•lc Abaorptlon 

• 

Co Nl Cu AI 

5.0 5.0 5.0 5.0 

TH TH TH A 

ICP ICP ICP GPAA/ 
HSA 

0.006 0.02 0.006 0.01 

• 

Zn Cd Pb All Sb Se 

5.0 5.0 5.0 5.0 5.0 5.0 

1M nt Ttt A A A 

ICP ICP ICP GFAA/ ICP GFAA/ 
HSA HSA 

0.006 0.003 0.03 0.005 0.05 0.005 

• 
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M. Lyon Date: January 6, 1989 

D. L. Waldschmidt 

Chelex 100 Separation 

IT Analytical Services (ITAS) is submitting a report for the above study. 

Results are presented in the enclosed tables. Elements were analyzed 
according to the methods specified in Report #4, Table #5. 

Should you have any questions or require additional information, please 
contact me at the Pittsburgh Laboratory. 

ws 

RECEIVED 
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IT lXJRJt:,.:ALsuQUERQu£ 



SEPARATION SA 
METAL ANALYSIS SUMMARY 

FOR DOE-wiPP 
PROJECT NO. 301001 

SAMPLE IDENTIFICATION 

WIPP 19 
PARAMETER UNITS Anionic Alkaline Alkali . Transition Hetal 

Fraction Fraction Fraction 

Antimony mg/L 1.08 0.12 ND0.03 
Arsenic mg/L ND0.020 ND0.004 NDO .003 
Cadmium mg/L 0.068 ND0.004 ND0.003 
Cesium mg/L ND0.24 NDO.OS ND0.04 
Chromium mg/L NDO .020 ND0.004 0.006 
Cobalt mg/L 0.100 ND0.009 ND0.007 

Copper mg/L 0.11 ND0.009 0.013 
Lead mg/L o.ss ND0.04 ND0.03 
Lithium mg/L 0.73 0.009 ND0.007 
Molybdenum mg/L 0.24 0.028 0.024 
Nickel mg/L 0.18 ND0.03 ND0.02 
Selenium mg/L ND0.040 ND0.044 ND0.007 

Silver mg/L ND0.020 ND0.004 ND0.003 
Titanium mg/L 0.060 ND0.009 ND0.007 

Zinc mg/L ND0.040 ND0.009 0.05'1 

mg/L • milligrams per liter or parts per million. 

ND denotes that the compound is not detected at or above the indicated 
detection limit. 

• 

• 

• 
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SEPARATION SB 
METAL ANALYSIS SUUMARY 

FOR DOE-tHPP 
PROJECT NO. 301001 

SAMPLE IDENTIFICATION 

WIPP 19 

PARAMETER UNITS Anionic Alkaline Alkali Transition Metal 
Fraction Fraction Fraction 

Antimony mg/L 1.10 0.10 ND0.04 

Arsenic mg/L ND0.020 ND0.004 ND0.004 
-

Cadmium mg/L 0.068 ND0.008 ND0.004 

Cesium mg/L ND0.24 ND0.05 NDO.OS 

Chromium mg/L ND0.020 ND0.004 0.006 

Cobalt mg/L 0.096 ND0.008 ND0.008 
-

Copper mg/L 0.068 ND0.008 0.110 

Lead mg/L 0.53 ND0.04 ND0.04 

Lithium mg/L 0.68 0.015 ND0.008 

Molybdenum mg/L . 0.24 0.024 0.029 

Nickel mg/L 0.16 ND0.02 ND0.03 

Selenium mg/L ND0.040 ND0.039 ND0.008 

Silver mg/L ND0.020 ND0.004 ND0.004 

Titanium mg/L 0.056 NDO.OOS ND0.008 

Zinc mg/L ND0.04 ND0.008 0.147 

mg/L • mi:Higrams per liter or parts per million. 

NO denotes that the compound is not detected at or above the indicated 
detection limit • 



• 
SEPARATION SC 

SPIKE PERCENT RECOVERY SUMMARY 
FOR DOE-WIPP 

PROJECT NO. 301001 
b ~sa.d ~ \ .u.. k''"".u 

SAMPLE IDENTIFICATION 

WIPP-19 
PARAMETER Anionic Alkaline Alkali Transition Hetal 

Fraction Fraction Fraction 
Percent Recovery 

Antimony 66% 2.2% 16% BJ.f-'2. 
Arsenic 58% 5.2% SZ% 1 rs. 2 
Cadmium 0.2% 0% 100% I oo·2 
Cesium 185% 0% 5.0% I qo 
Chromium 0% 0% 129% I 'd-9 
Cobalt 0% 0% 100% 100 

Copper 31% 0% 106% !37- • Lead 0% 0% 92% 92 
Lithium 84% 1.9% 0% gs.~ 
Molybdenum 0% 0% 102% 102 
Nickel 0% 0% 98% 9B 
Selenium 90% 8% 11% lo9 
Silver 134% 5.0% 3.8% I YZ.B 
Titanium 0% 0% 94% '14 
Zinc 0% 0% 96% Cj(p 

• 



• 

• 
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SEPARATION 6A 
METAL ANALYSIS SUMMARY 

FOR DOE-WIPP 
PROJECT NO. 301001 

SAMPLE IDENTIFICATION 

Method Blank 

PARAMETER UNITS Anionic Alkaline Alkali Transition Metal 
Fraction Fraction Fraction 

Antimony mg/L ND0.20 ND0.04 ND0.04 

Arsenic mg/L ND0.020 ND0.004 ND0.004 

Cadmium mg/L ND0.020 ND0.004 ND0.004 

Cesium mg/L ND0.24 NDO.OS ND0.04 

Chromium mg/L ND0.020 ND0.004 ND0.004 

Cobalt mg/L ND0.040 ND0.008 ND0.007 

Copper mg/L ND0.040 ND0.008 ND0.007 

Lead mg/L ND0.020 ND0.040 ND0.040 

Lithium mg/L ND0.040 ND0.008 ND0.007 

Molybdenum mg/L ND0.040 ND0.008 NDO .007 

Nickel mg/L ND0.12 ND0.02 ND0.02 

Selenium mg/L ND0.040 ND0.008 ND0.007 

Silver mg/L ND0.020 ND0.004 ND0.004 

Titanium mg/L ND0.040 ND0.008 ND0.007 

Zinc mg/L ND0.04 ND0.008 ND0.007 

mg/L • milligrams per liter or parts per million. 

ND denot~s that the compound is not detected at or above the indicated 
detection limit • 
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SEPARATION 6B 
METAL ANALYSIS SUHMARY 

FOR DOE-wiPP 
PROJECT NO. 301001 

SAMPLE IDENTIFICATION 

H08B 

PARAMETER UNITS Anionic Alkaline Alkali Transition Hetal 
Fraction Fraction Fraction 

Antimony mg/L ND0.2 0.04 ND0.03 

Arsenic mg/L ND0.020 ND0.018 ND0.003 

Cadmium mg/L ND0.020 ND0.004 ND0.003 

Cesium mg/L ND0.24 ND0.04 NDO .04 

Chromium mg/L ND0.020 ND0.004 o.oos 
Cobalt mg/L ND0.04 ND0.007 m><>.007 

Copper mg/L ND0.04 ND0.007 0.11 

Lead mg/L ND0.20 ND0.04 NDO.OJ 

Lithium mg/L 0.12 0.011 ND0.007 

Molybdenum mg/L ND0.04 0.01 0.008 

Nickel mg/L NDO.l2 ND0.02 0.03 

Selenium mg/L ND0.04 ND0.007 ND0.007 

Silver mg/L ND0.02a ND0.004 (~ 
Titanium mg/L ND0.04 ND0.007 ND0.007 

Zinc mg/L ND0.04 0.008 0.24 

- ... 

mg/L = milligrams per liter or parts per million. 

ND denotes that the compound is not detected at or above the indicated 
detection lim! t • 
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SEPARATION 6C 

SPIKE PERCENT RECOVERY SUMMARY 
FOR DOE-wiPP 

PROJECT NO. 301001 

SAMPLE IDENTIFICATION 

H08B 

PARAMETER Anionic Alkaline Alkali Transition Metal 
Fraction Fraction .Fraction 

Percent Recovery 

Antimony 108% 3.8% 7 .17. II g.~ 

Arsenic 69% 0% 6.8% 75. B 
Cadmium 0% 0% 92% q~ 

Cesium 125% 0% 0% \ 2.5"" 

Chromium 0% 0.8% 109% \0'1·% 
Cobalt 0% 0% 95% q5 

Copper 0% 0% 90% 'fO • Lead 0% 0% 79% =?1 
Lithium 100% 25% 0% 11.;-

Molybdenum 0% 0.8% 95% q--o ::> ·o 
Nickel 0% 0% 85% n5 
Selenium 91% 0% 10% !UI 

Silver 0.9% 6.2% 66% 13.\ 
Titanium 0% 0% 89% ~1 
Zinc 0% 0.3% 74% 7L\ .3 

• 
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SEPARATION 60 

SPIKE PERCENT RECOVERY SUMMARY 
FOR DOE-wiPP 

PROJECT NO. 301001 

SAMPLE IDENTIFICATION 

H08B 

PARAMETER Anionic Alkaline Alkali Transition Metal 
Fraction Fraction Fraction 

Percent Recovery 

Antimony 101% 3.8% 5.0% \G1.~ 

Arsenic 98% 0% 35% i33 
Cadmium 0% 0% 89% '6'f 
Cesium 118% 0% 0% \! ~ 
Chromium 0% 8.8% 96% 1•)1..\ . g 
Cobalt 0% 0% 91% ct't 

• Copper 0% 0% 91% q\ 

Lead 0% 0% 80% ~'0 

Lithium 102% 2.5% 0% lOLl·) 

Molybdenum 0% 0.4% 96% ·:rb.y 

Nickel 0% !% 86% G~ 

Selenium 84% 0% 10% 9~ 

Silver 5% 7.5% 90% \OL'S 

Titanium 0% 0% 84% ~L\ -Zinc 0% 1.5% 69% :ro.~ 

• 
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Separation of Eight Transition Elements from Alkali and 
Alkaline Earth Elements in Estuarine and Seawater with 
Chelating Resin and Their Determination by Graphite Furnace 
Atomic Absorption Spectrometry 

H. M. Kingston. • I. L Barnes. T. J. Brady, and T. C. Rains 

National Meuurement Laboratory, Center for Analytical Chemistry, Inorganic Analytical Rt1searc:h Division, National Bureau of Standltds, 
Was~Wtgton. D.C. 20234 

M.A. Champ 

ThtJ Amflriclln University, Washington, D.C. 20016 

A method Is described for determining Cd, Co, Cu, Fe, Mn, 
HI, Pb, and Zn In seawater using Chelex 100 resin and grapHte 
furnace atomic absorption spectrometry. The pH of the 
seawater II adjusted to 5.0 to 5.5 and then paiMCI througft 
a Chelex 100 resin column. A.l(alland alkaline earth metats 
are eluted from the resin wHh ammonium acetate and then 
the trace elements are eluted wtth two 5-mL allquota of 2.5 
M HNO,. The dlfflcuHiea previously encountered wHh resin 
sweiUng and contractJng have been overcome. By careful 
selection of the Instrumental condHions, H II possible to de
termine subnanogcam levels of these trace elements by 
graphHe fur~.litomic ·absorption spectrometry. The pro
posed method has been anown to separate quantHativeiJ the 
elements desired from the alkali and altallne earth metals and 
has been appled In the ana1Ja11 of trace elements In estuarine 
water from the Chesapeake Bay and seawater from the Gul 
of Alaska. 

The literature of marine water analysis reflects the con· 
siderable difficulty in establishing an accurate and precise 
method of analysis for trace metals. A seawater matrix defies 
a simplified approach.. For example, specific sampling 
techniques, container contamination, suspended particulate 
matter, and analytical techniques have to be considered. It 
is beyond the scope of this paper to discuss all of these pa· 
rameters; however. the solving of the analytical problem is 
of little value unless a representative sample can be obtained, 
free of contamination and properly stored until analysis. 

In recent years. methods have been developed to determine 
trace elements in seawater by X-ray fluorescence (1), neutron 

activation (2, 3), spectrophotometry (4), anodic stripping 
voltammetry (5), and atomic absorption spectrometry (6-8). 
However, each of these analytical techniques requires a 
preliminary l'oeparation. Fabricand et al. (9) reported the direct 
determination of Cu, Fe, Mn, Ni, and Zn in seawater by atomic 
absorption spectrometry (AAS) using an air-acetylene flame, 
but other workers have reported difficulties using their 
technique because of light scattering and burner clogging. 

Except for neutron activation analysis and anodic stripping 
voltammetry, no analytical techniques are currently available 
for the direct determination of trace elements in seawater at 
concentrations below 5 ~o~g L -•. Usually it is necessary to 
preconcentrate the trace .elements from a large volume and 
separate the transition elements from the alkali and alkaline 
earth elements. In such sample preparations, the efficiency 
of concentration, completeness of separation, and total 
analytical blank become critical to the final instrumental 
method (10). 

Preconcentration techniques which have been used are 
coprecipitation (11) , chelation and extraction (12), and 
chelating ion-exchange resin (10, 13). Most of these isolation 
methods require large volumes of chemicals which can lead 
to high blanks unless the reagents have been carefully purified. 

Of the presently used prec:oncentration techniques, Chelex 
100 chelating resin has been shown to be efficient and yields 
low analytical blanks (14). Applications of Chelex 100 resin 
for trace metal preconc:entration from seawater have been 
reviewed by Riley and Skirrow (10). Chelex 100 is a strong 
chelator and removes metal ions from most known naturally 
occuring chelators in seawater (14-16) . The resin will not. 
however, remove metals held in organic and inorganic colloids 
which can be present even after ultrafiltration. Precautions 
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Table I . Instrumental Parameters 

P & E 603 HGA-2100 

wavelength, · SBW, scale drying, charring atomization 
element nm nm expansion T-secf T-sec T·sec gas 

Cd 228.8 0.7 1 100-30 200-20 2100-7 Ar4 

Co 240.7 0.2 2 100-30 500·30 2700-7 Ar4 

Cu 324.7 0.7 1 100·40 700·30 2500·6 Ar4 

Fe 248.3 0.2 2 100-30 600-30 2700·7 Ar4 

Mn 279.5 0.7 2 100-30 300-30 2700-7 Ar4 

Ni 232.0 0.7 5 100·30 1000-30 2700-6 Ar4 

Pb 283.3 0.7 3 100·40 400·30 2200·7 Arb 
Zn 213.9 0.7 0.5 100-30 500-20 2000·7 Arb 

• Interrupt mode. b Normal mode. c Note: T= temperature. 

must be taken to destroy such colloids prior to collection of 
the ions by the resin. Florence and Batley have destroyed 
interfering organic colloids by the addition of 0.16 M nitric 
acid and heat and also by using ultraviolet irradiation of the 
sample prior to collection by the resin ( /5, /6) . While excellent 
recovery and low analytical blanks are achieved, a relatively 
high concentration of Na, K, Ca, and Mg are retained with 
the trace metals. The concentration of these interfering alkali 
and alkaline earth salts in the final sample. are in milligram 
quantities, as compared to the microgram and submicrogram 
quantities of concentrated trace metals. The alkali and al· 
kaline earth ions occupy the resin sites not occupied by the 
tlaDsition metals and are co-eluted with the metals when using 
acids (13). 

The complete separation of the alkali and alkaline earth 
metals from the trace metals in seawater has not been pre
viously accomplished using Chelex 100, which has restricted 
ita use. While the salts remaining after preconcentration do 
not interfere with instrumental techniques such as flame 
atomic absorption (10) or polarography (15-17), they do inhibit 
illatrumental techniques which are more susceptible to matrix 
interelement effects such as tlameless atomic absorption (18), 
neutron activation analysis (19), optical emission spectrometry 
llliDg inductively coupled plasma or electrode plasma (de arc) 
(20), and spark source mass spectrometry (21). 

With the development of the graphite furnace for AAS, it 
ia DOW possible to determine 10-9 to 10-12 g of many of the trace 
elements in seawater. However, the high salt content (35.gjkg) 
in marine water makes it difficult to effectively volatilize the 
matrix without loss of analyte. The major component in 
seawater is sodium chloride which has a relatively high 
volatilization temperature. Also, the trace metals in seawater 
are present as chlorides, which have a lower volatilization 
temperature. Therefore, it is difficult to volatilize the sodium 
chloride during .thushing step without losses of the analyte. 

-calcium and -~um chloride are also present in seawater 
in large quantities and a temperature greater than 2000 °C 
is required to volatilize these elements. Thus, even if the 
sodium chloride is removed during the ashing step using 
matrix modification (22), residual calcium and magnesium 
chlorides remain to interfere with the analyte during 
atomization. 

The research presented here describes a technique for the 
lleparation and preconcentration of Cd, Co, Cu, Fe, Mn, Ni, 
Pb, and Zn from Na, K, Ca, and Mg in seawater using a Chelex 
100 resin column and the subsequent determination of these 
trace elements by graphite furnace atomic absorption spec· 
trometry (GFAAS). 

EXPERIMENTAL 
Reaceata. High purity water, nitric and glacial acetic acids 

-. prepared using subboiling distillation at the National Bureau 
ot Standards (NBS) (23). All reagents used in the separation 
Ploceea were prepared and stored in clean FEP Teflon bottles 
1llaleu otherwise stated. 

Ammonium hydroxide was prepared by bubbling filtered 
ammonia gas through high purity water until room temperature 
saturation was achieved. 

A 1.0 M ammonium ael!tate solution was prepared by mixing 
60 g of purified glacial acetic acid and 6i g of saturated NH 40H 
and diluting to 1 L in a polypropylene volumetric flask. The 
acidity was adjusted to pH 5.0 by dropwise addition of HN03 
and/or NH40H. All reagent and sample preparations were done 
in a class 100 clean air laboratory (24). 

Chelex 100 chelating resin. 200-400 mesh size, was purchased 
from Bio-Rad Laboratories. 

The radioactive tracers »Fe. $4Mn. and 66Zn in 0.5 N HCl were 
purified reagents obtained from the Chemical and Radioisotope 
Division of ICN. The lOCo, and the short lived isotopes, 64Cu and 
65Ni, were made by the Neutron Activation Analysis Group at 
NBS from "five-9's" pure metals and dissolved in nitric acid. The 
1oacd and 21"Pb were obtained by the Activation Analysis Group 
from other sources and analyzed using pulse height analysis for 
radiochemical purity before use. 

All standard stock solutions for AAS were prepared from high 
purity metak or salta in subboiling distilled NBS acids as described 

· by Dean and Rains (25). Working solutions were prepared as 
needed. 

Couatinc Apparatua. The -y·ray counting of the elemental 
tracers was done utilizing a 7.6 em x 7.6 em Nal(Tl) crystal and 
associ a ted electronics. 

Seawater. The SP.awater was obtained during high tide at the 
Virginia Institute of Marine Science (VIMS), Gloucester Point, 
Va., on the Chesapeake Bay. The sample was collected with a 
submersible pump and plastic tubing permanently submerged 
approximately 100 m offshore from the Institute. The seawater 
was pumped directly into a conventional polyethylene drum which 
had been cleaned rll'St with hydrochloric and then with nitric acid 
and purified water prior to use (26). After filtration through a 
0.45-j&!D rnillipore rllter using an all polypropylene filter apparatus. 
the seawater was collected in a polyethylene carboy and acidified 
(to 0.6 Min HNO~ with high purity HN03 to prevent bacterial 
growth. to stabilize the trace element concentrations (27. 28), and 
to strip any .trace elements bound by colloidal particles ( 15. 16). 

AAS Apparat111. The instrumental system used in this study 
consist& of a Perkin-Elmer Model 603 atomic absorption spec· 
trometer with HGA-2100 graphite furnace (GF AAS). The 25-~£L 
aliquot of sample was introduced into the furnace with the AS-1 
autosampler. The instrumental parameters are given in Table 
I. 

Column Separation Apparatus. The Isolab QS·Q poly
propylene column with porous polyethylene resin support was 
used for 100-mL and 1-L sample volumes. Although the same 
column was used for both sample volumes, the amount of resin 
and reservoir systems were entirely different. For the 100-mL 
sample, the QS·S 25-mL conventional polyethylene extension 
funnel wu attached to the column to act as a reservoir for the 
sample. 

For a 1-L sample the reservoir was a 1·L Teflon <FEPl bottle 
inverted and modified with a machined Teflon (TFEl closure 
insert containing a microbore venting tube and outlet tube. The 
outlet wu connected to a valve (TFEl by 1.59-mm (1 i 11 in.) i.d. 
Teflon (FEP) tubing connector and linked to the reservoir with 
a specially machined mount (TFEl which sealed the column into 
the doled system. The mount contained a vent (sealed with nylon 



20 .. • ANALYTICAL CHEMISTRY, VOL. 50, NO. 14, DECEMBER 1978 

,......., ....... _ 

,...-.,_M_t 
1"iijipiiiiiiiiii!;L..,l-A 1U """ Lei. 

M..-...c:-.-4Ml.,._""" 
•••u••cu••cu-

u-Ld. I 1U-Ld. z-..-•-

Figure 1. Apparatus used for holcllng and delivering large volumes of 
seawater at a controlled rate to Chelex 100 resin. · The apparatus 
(excluding the coll.mn and clamp) was fabricated from Teflon FEP (") 
or Teflon TFE (t) which Ills deVable nonwetting and noncontamina~ 
properties 

screw, allowing the removal of air from the system) as weU as an 
inlet and wu tightly clamped to the column using the lip on the 
column at point 8 (See Figure 1). The clamp (a modified glass 
joint clamp) and mount provided a seal which allowed the reservoir 
to be raised above the column to obtain enough pressure to control 
the flow rate using the pressure of the raised reservoir and the 
valve (Figure 1). 

Column Preparation and Purification Procedure. The 
column preparation procedure consisted of precleaning the 
columna in 1:4 HCI and then in 1:4 HN03 for one week in each 
bath and then rinsing the columns with water after each acid wash. 
The column wu loaded with a slurry of Chelex 100 resin, 200-400 
mesh size (sodium form). For 100-mL seawater samples. 3.2 to 
3.4 mL of resin was used which covered. the lower barrel of the 
column from ~nt B to point C in Figure 1. For l·L samples. 
5.8 to 5.9 mL of min Will used which filled the column from point 
A to point c-iii·tigure 1: The min was washed with 15 to·2o 
mL of 2.5 M HN03 (for the small and large resin volumes, re· 
spectively), in 5-mL portions to elute any trace metal con tam· 
ination present in the resin. Then two 5-mL volumes of water 
were used to nn. the resin of excess acid. To transform the resin 
to the NH4 • form, 10 to 15 mL of 2.0 M NH40H was added in 
5-mL volumes. After checking the pH of the effluent to ensure 
basicity, the column was then rinsed with 10 to 15 mL of water 
to remove the excess NH40H. 

Column Preconcentration ud Separation Procedure. For 
the 100-mL seawater sample, 101.8 z 0.2 g was weighed directly 
into a clean 250-mL Teflon (FEP) beaker and the pH adjusted 
to 5.0 to 5.5 with the dropwise addition of NH40H. If a spike 
(natural or radiochemical) was to be added, it was added prior 
to the adjustment of the pH to equilibrate the ions in the acid 
media; the solution wu allowed to equilibrate for a minimum of 
1 h after the addition of any spike. Then 0.5 mL of 8 M am· 
monium acetate wu added to aid in buffering the system. Any 
necessary agitation of the solution was done with a Teflon stirring 
rod. A small amount of the seawater wu added to the reservoir 
and column to allow the resin to undergo its natural shrinkage 

as it changes ionic form and pH. This shrinkage results in a . 
volume of approximately one half of its original volume. ~ 
the comp.le~ion of this transformation was observed (2 to 3 rnU~t 
the remammg seawater was added to the reservoir as needed ~ 
keep !t filled: the flow rate was approximately 0.8 mL/min. To 
selectively elute Na, K, Ca. and Mg. and replace them with NH • 
40 mL of 1.0 M ammonium acetate was added to the column·~ 
10-mL aliquots. At the completion of the ammonium aceta~ 
addition. 10 mL of water was added to remove residual &mmoniUib 
acetate. The transition metals were then eluted using 7 znL of 
2.5 M HN03 and collected into clean preweighed 10-mL con. 
ventional polyethylene bottles. The bottles were capped with clean 
polyethylene lined caps and reweighed to determine the weight 
of the effluent accurately. 

The procedure for the 1-L samples was the same u the 100.11\l. 
samples with minor alterations due to the apparatus (see above) 
The sample (1018.0 :Z: ~-5 g) W!JS weighed into a 1-L Teflon !FEP) 
bottle and the pH adJusted m the same manner u previousl\' 
described. The bottle became the reservoir and was fitted with 
a modified closure (see Figure 1). The bottle was inverted and 
the air purged from the system by means of the vent on the 
column mount. The flow rate was adjusted using the valve and 
the height of the reservoir. The flow rate was kept to less than 
0.2 mL/ min until the shrinkage of the resin was complete. Then 
the flow rate was increased to 1.0 mL/min and left overnight to 
flow through the column. After passing the sample through the 
column. the valve and tubing were removed at the connector a~ 
the column mount and replaced with a smaller reservoir containing 
70 mL of 1.0 M ammonium acetate. The flow rate wu adjusted 
to 0.5 mL/min until the reagent was exhausted. The resin was 
then wuhed with 10 mL of water. The transition metals were 
elul.e<i with two 5-mL portions of 2.5 M HN03 into preweighed 
polyethylene bottles u previously described. 

RESULTS AND DISCUSSION 

Effect or Direct Injection or Seawater into Elec
trothermal Device. From the detection limits published in 
the literature for GF AAS, it could be assumed that several 
of the heavy metals in seawater could be determined by direct 
injection of the sample into the electrothermal device. 
However, in reality this has not been proved to be true unless 
the samples are taken from heavily polluted areas. A sample 
from the Chesapeake Bay was analyzed for Cd. Co, Cu, Mn, 
Ni, Pb, and Zn by direct injection into the graphite furnace 
by AAS. Only lead and nickel produced absorption signals 
of any analytical value. The other elements could not be 
detected. This is due in part to the highly depressing effect 
of the matrix on the analyte signal which can vary by a factor 
of 2 to 10 depending upon the analyte. Also, when the sample 
is evaporated. a small amount of solution may be trapped in 
the salt crystal lattice which could result in losses due to 
splattering during the atomization cycle. 

The absorbances obtained for lead and nickel were verv 
erratic due to the smoke produced during atomization. Edig~r 
et al. (22) used matrix modification with ammonium nitrate 
to assist in the removal of sodium chloride; however, the 
method of standard addition was necessary to correct for 
interferences. In applying their method of matrix modification 
to the Chesapeake Bay sample, Cd, Co, Cu. Fe, Mn, and Zn 
were still not detected. 

Separation or Calcium ud Magnesium from Analytes 
on Chelex 100. To effect a separation of calcium and 
magnesium from the trace elements on the Chele:r: 100 resin 
column, it is necessary to choose a separating agent that can 
be purified to produce a low analytical blank. Also, the 
separating agent should not produce any adverse effects on 
the analytes in the GFAAS analysis. The ammonium ion 
reacts similarly to the alkali elements, arid ammonium nitrate 
or acetate can be produced from high purity reagents. 

While both ammonium nitrate and ammonium acetate 
remove sodium and potassium at identical rates, ammonium 
nitrate produced tailing of the calcium and magnesium which 
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Table II. Concentration of Alkali and Alkaline Earth 
Metals in Seawater before and after Separation on 
Che1ex 100 Resin Column 

1'1/mL 

sample Na K Ca Mg 

original 6200 267 283 742 

after separation a 

washb 

H,O 320 10 350 63. 
NH,NO, 0.3 0.7 83 1.3 
NH,COOCH, 1.0 2.0 0.25 <0.05 

a 100 mL of seawater preconeentrate into 7 mL oC 2.5 
M HNO,. b Column washed with 50 mL of a given 
eluent. 

' c 

" 

100 

10 

0 10 20 JO •o so 60 

'"' 
70 

~ l .OJI! NM,COOCMo oM S.2 111,t 2.SJI! MNO, 1 
~ 1.0!Jl NH6 NO, •" S.2 ----i· 

Flgln 2. Comparison of ammonium acetate vs. ammonium nitrate 
for 1he separation of calcium from a Chelex 100 resin column whk:tl 
has previously c:helated 100 mi.. of seawater 

left appreciable quantities of these alkaline earths in the fmal 
HN03 effluent (Figure 2) (Table II). However, ammonium 
acetate eluted calcium and magnesium from the column with 
tailing of only 1 to 2 bed volumes (Figure 2). Manganese, 
which has the smallest selectivity coefficient of the transition 
metals of interest, was not eluted at pH 5.0 by ammonium 
acetate or ammonium nitrate. A relatively high concentration 
of ammonium acetate in the 2.5 M HN03 effluent produced 
a suppression of several of the analytes by GF AAS; however, 
the problem wu alleviated by washing with 5 .to 10 mL of . 
water prior to. the' stripping of the column with the 2.5 M 
HN03 (Figure 2). 

There is a contribution to the removal of calcium and 
mAgnesium from the resin by the acetate anion which does 
not appear with the nitrate ion. Sodium and potassium are 
replaced by the ammonium ion. but this cation is only partially 
l'elponaible for the complete separation of chela ted calcium 
and magnesium using ammonium acetate. 

Etteet of pH on the Separation. A study of the pH of 
the separating agent (1 M ammonium acetate) showed that 
• Dlinimum pH of 5.0 was required to retain the transition 
meta} ions on the Chelex 100 resin while removing the alkali 
and alkaline earth ions. Below pH 5.0, it was found that the 
tlanaition metals were eluted by the 1 M ammonium acetate. 
Fl'Oin pH 5.0 to 5.5, the transition metals Cd, Co, Cn, Fe, Mn. 
Ni, Pb, and Zn were retained by the resin while the Na, K. 
C.. and Mg were quantitately eluted (see Fif\,ire 3). 

The chelating efficiency of Chelex 100 increases for the 
~tion metals from pH 4 to 5 and reaches an optimum at 
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Figure 3. ~ of ammonium acetate elution of Ca. Mg. and 
Mn In the pH range of 3.0 to 5.0. The graph depicts percent of the 
total column content of an element eluted with volume 

· approximately pH 5.0. For moat of the transition elements, 
this optimum efficiency remains for an increase of several pH 
units. However, the chelating efficiency of Chelex 100 for Co 
and Cu has been shown to decrease above pH 6.0 (29-32) . . 

The chelation efficiency of Chelex 100 rnr Ca and Mg has 
been reported to be similar to those of the transition metals 
increasing with pH to a maximum at pH 5 in low ionic 
strength solutions (30, 33). However, in high ionic strength 
solutions of sodium chloride, there exists a minimum in the 
chelation of Chelex 100 for both Ca and Mg from pH 5.0 to 
5.8. Above pH 5.8 the chelating efficiency for Ca and Mg 
increases sharply (33). 

From our experimental results and the literature, a working 
range of pH 5.0 to 5.5 was established for both the precon
centration of the transition elements from the seawater and 
the elution of the alkali and alkaline earth elements from the 
resin using the ammonium acetate. 

Separation Parameters for Both 100-mL and 1-L 
Seawater Samples. The separation parameters. as described 
in the Procedure section, are represented graphically for a 
100-mL sea water sample in Figure 4, and for a 1-L sample 
in Figure 5. The difference between the two systems is 
approximately double the amount of resin for the 1-L sample. 
The larger amount of resin was found to be necessary for 
quantitative retention of this larger volume, but is still rather 
small considering a 10-fold increase in the total ionic content 
of the larger sample. An increased volume of ammonium 
acetate was required for the removal of the greater quantity 
of salts occupying more residual sites. Also, a larger volume 
of water is required to wuh the residual ammonium acetate 
from the column prior to transition metal elution with nitric: 
acid. The elimination of ammonium acetate wu found to be 
necessary to prevent both buffering of the acid wash and a 
suppression of the GF AAS signal caused by the acetate in the 
subeequent analyaia. The acid fraction did not undergo tailing 
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Figure 4. Represents the separation obtained using 1 .0 M ammoniun 
acetate at pH 5.0 to 5.5 for !he transition metals from Na. K. Ca. and 
Mg c:helated in a c:oUm of Chelex 100 from a t()()..ni. seawater SIIJ11lle 
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Figure 5. Represents the separation obtai* using 1.0 M ammonilm 
acetate at pH 5.0 to 5.5 for !he transition metals from Na, K. Ca. and 
Mg c:helated on a cok.mn of Chelex 100 from a 1-l seawater~ · 

from the transition metals as seen by atomic absorption or 
by radio tracer studies. The Chelex 100 resin in the presence 
of 2.5 M HN03 does not chelate the transition metals and they 
are eluted simultaneously into a single small volume of acid. 

Chelex 100 resin is a dynamic resin, and in the ammonium 
form at a pH of 7 to 14, the resin shrinks to approximately 
1/ 2 of its original volume when subjected to the seawater 
sample at pH 5.P.to 5.5. The particle size and subsequent flow 
rate were also·reduced and the use of the column apparatus 
for 1-L samples became necessary to increase the pressure of 
the sample to obtain a real.iatic flow rate for both the sample 
and ammonium acetate. The flow rate of 1 mL/min was 
attained by adjusting the Teflon valve and reservoir height 
simultaneously to control the pressure. The residual volume 
which would retain any sample in the entire apparatus was 
estimated at less than 0.10 mL. The use of all Teflon 
components in contact with the sample affords the nonwetting 
characteristics and noncontaminating nature of this fluoro
carbon which can be scrupulously cleaned in acid (26). 
Another important benefit of this apparatus is that during 
the preconcentration onto the Chelex 100, the sample and 
column are protected from contamination from the envi
ronment; the only entrance into the system is a microbore tube 
which can be fitted with a filter to exclude particulate con
tamination. These characteristics make the column apparatus 
very attractive for field or shipboard use to prevent C011· 

tamination. 

Ra.dioche_mic.al Stud~. Radiochemical tracers were USed 
to ~am spectfic mfo~matton about :he behavior of each ion 
dunng preconcentrat1on and separation using the Chelex 100. 
The tracers were added to the seawater as one radioisotoPe 
per sample .prior. to !he pH adjustment. The column pro
cedure was 1dent1calm all respects to the preparation of the 
analytical samples previously described. However, all effluent 
from the column was collected, including the seawater. The 
seawater, ammonium acetate buffer, acid effluent. and column 
resin were collected in polyethylene bottles. The 1·L samples 
were collected in 25().mL bottles and the 100-mL samples were 
collected in 125-mL bottles. Distilled water was added to the 
bottles prior to measurement to make all liquid levels the same 
to give constant counting geometry. 

The samples were coonted for 10-min periods for 'Y radiation 
only (Table lin. The counting statistics for each element were 
optimized by energy discrimination. The concentration of 
tracers used gave from lo&-107 counts in a 10.~ period while 
background was kept to 102-1()3 counts during the same 
period. The statistical error was obtained using the following 
equation (34, 35): 

k 
Q. = 100 x N, - Nb V N, + Nb 

where Q. = percent experimental error corrected for back
ground, k = number of standard deviations. N = cpm = coonta 
per minute or period unit time, s = sample including back
ground, and b = background. 

This technique enabled the use of 64Cu and e&Ni short-lived 
isotopes as well as 51Fe and ~Mn intermediately-lived ilotopes 
since counting of all fractions could be completed in 40 min. 
The error caused by the decay of these isotopes over the c:oune 
of the experiment was eliminated; nickel which baa a half life 
of only 2.6 h, decayed beyond usefulness over the 1-day period 
of the 1-L experiment. 

The counting technique was checked for total recovery using 
66Zn. The tracer was added to 250 mL of the seawater sample 
and counted prior to manipulation. This volume was then 
added to 750 mL of seawater and treated as a 1-L ~spiked 
seawater sample. The fmal acid volume was then counted at 
the end of the separation as previously described. The total 
quantity obtained agreed for both the acid fraction and total 
recovery, 99.99:0.12 and 100.1:0.12, respectively. Thua, 
the counting of all effluent fractions and the column itself 
allows the specific identification of all losses, as well as the 
total recovery of the element of interest in the acid fraction. 

The ammonium acetate separation did not remove a de
tectable amount of any trace metal with the possible exception 
of Fe which could have been in the residual volume from the 
seawater effluent ThW!. \he _separation does.not affect the 
maximum efficiency of the concentration alone, and the Na, 
K. Ca. and Mg can be eliminated with the same efficiency as 
the traditional concentration alone. 

The majority of any minute loeses Pb 1.4%, Co 0.30!o, and 
Fe 6.3% is due to incomplete removal of the transition metal 
ions from the seawater. The chelation efficiency of both eoco 
and 51Fe was studied by Callahan et al (32). They found that 
the two oxidation states of cobalt and iron reacted similarly 
and that 100C!'o retention of cobalt and iron could only be 
achieved by reduction of Co(lll) to Co(1I) and Fe(ill) to Fe(ll) 
using sodium dithionite (N~J at pH 5.0 to 5.3. In natural 
seawater the approximate concentration of Co(ll) was found 
to be 96% of the total cobalt. They obtained 96 to 99C!'o 
retention for cobalt and 95% for iron without any attempt 
to reduce the trivalent ions, which is in agreement with our 
findings. 

The radiochemical tracer experiments for Cd, Cu, Fe, Ni, 
and Zn were repeated several times and all values fell within 
the calculated error limits with the exception of those for iron. 
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Table IV. Trace Elements in Chesapeake Bay 

concentration, ne/mL" 

element 

Cd 
Co 
Cu 
Fe 
Mn 
Ni 
Pb 
Zn 

blank seawater 

<0.01 0.05 t 0.01 
<0.1 <0.1 
<0.1 2.0 t 0.1 

0.2 t 0.1 2.1 t 0.5 
<0.1 2.0 t 0.1 
<0.1 1.2 t 0.1 
<0.1 0.3 t 0.2 
<0.05 4.8 t 0.3 

" Replicate analysia of four samples. 

Iron exhibited a 2% variation around the average value (Table 
Ill). This could be due to altered ratios of Fe(ll) and Fe(III) 
between samples tested. 

GF AAS Determination of Trace Elements in Seawater 
from the Chesapeake Bay. The reliability of the proposed 
separation and preconcentration method was tested by making 
replicate analyses on a sample of seawater. These samples 
were processed as described in the Separation and Precon· 
centration Procedure. Then the 8-10 mL of 2.5 N HN03 
effluent collected waa analyzed for the trace elements by 
GFAAS. The instrumental conditions for drying, charring, 
and atomizing (Table I) for each analyte were optimized to 
obtain the maximum sensitivity and precision with the 
minimum of interferences. The samples (25 I'L) were in· 
troduced into the graphite furnace with the AS-1 which 
improved the precision of the analysis with the minimum 
amount of contamination. It waa necessary to preclean each 
sample cup from the AS-1 with 20cro HN03 to remove trace 
contaminants. Pyrolytic and nonpyrolytic coated graphite 
tubes were used in this study. The life of the pyrolytic coated 
tube was extended by a factor of three over the nonpyrolytic 
coated tube in the presence of 2.5 M HN03• Background 
correction with the deuterium arc lamp was used for each 
analyte. 

For each analysis the hollow cathode lamp was tu~~ on 
and allowed to stabilize (15 to 60 min). Working standard 
solutions of each analyte were prepared in 2.5 M HN03, and 
then a three to five point calibration curve was established 
using the optimum instrumental conditions. After the cal· 
ibration curve was established, the unknowns were determined 
using a sample bracketing technique. As a check for chemical 
interferences, each sample was tested by the single standard 
addition method (36) and no chemical interferences were 
encountered. The results are given in Table IV. Cobalt was 
not detected using a 100-mL sample. To obtain an analytical 
value for cobalt in the Chesapeake Bay Water, a 1-L sample 
would be required to be separated and preconcentrated. Some 
difficulty was encounted in the G F AAS determination of iron. 
Iron is known to form carbides in the graphite furnace which 
produce erratic results. Also, a high reagent blank was ob
tained (see Table IV) whereas the reagent blanks for the other 
elements were below our detection limits. The lead values 
are close to the detection limit using a 100-mL sample. With 
a 0.5- to 1·L sample, the precision of the lead analysis could 
be improved . 

Recovery or Trace Elements Added to Chesapeake Bay 
Seawater. Since there are no samples of seawater with 
accurate analytical values for the trace elements under study, 
the accuracy of the GF AAS technique was checked by adding 
0.5 to 2.0 ng/mL of the trace elements to six samples of 
seawater and processed as previously described. Recoveries 
of90 to 117% were obtained (Table V). The high recovery 
value for zinc was due to the low concentration added to the 
samples. Since zinc is so sensitive by GFAAS. a l· to 10-fold 
dilution of the 2.5 M HN03 effluent had to be made. Since 
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Table V. Recovery of Trace Elements Added to 
Samples of Seawater by GF AAS 

concentration, ne/mL" 

av. 
ele- recovery, 
ment present added found .,. 
Cd 0.05 0.5 0.54% 0.02 98 
Co <0.1 1.0 1.07 % 0.02 107 
Cu 2.0 1.0 2Jt: 0.07 97 
Fe 2.1 2.0 3.7: 0.4 90 
Mn 2.4 2.0 4.2: 0.04 95 
Ni 1.2 2.0 3.2: 0.1 100 
Pb 0.3 1.0 1.4 : 0.07 108 
Zn 4.8 0.5 6.2: 0.09 117 

• Replicate analysis of six samples. 

a dilution wu required for GFAAS, the original spikes added 
to the seawater were too low to obtain accurate recoveries. The 
recoveries of the other trace elements are consistent with the 
known reproducibility of the GF AAS at these concentration 
levels. 

Application or the Technique to Alaskan Seawater 
Samples. In addition to the one homogeneous Chesapeake 
Bay water sample, other seawater samples were also analyzed 
for Cd, Mn, Ni, and Pb. These samples were obtained from 
the Gulf of Alaska and ranged in depth from surface to 1500 
m. These samples were treated in the same manner and no 
alteration in the separation technique was necessary. The 
trace metal concentrations from Alaskan seawater were found 
to be generally lower in concentration over those of the 
Chesapeake Bay. The values for Pb and Mn were found to 
be consistently 1 to 2 orders of magnitude below thole reported 
here for these same elemental concentrations in the Chesa
peake Bay. 

CONCLUSION 
The application of Chelex 100 resin and GF AAS used in 

this investigation has been shown to provide a new way of 
determining Cd, Co, Cu, Fe, Mn, Ni, Pb, and Zn in seawater. 
Chelex 100 resin is known to be an efficient means of sep
arating many of the trace elements from the alkali metals; 
however, by using an ammonium acetate wash, calcium and 
magnesium are also removed. Calcium and magnesium se
verely suppress many analytes in GFAAS and, with their 
removal. the detection limits of many trace elements by 
GFAAS can be extended to subnanogram per milliliter. In 
our radiotracer study, the recovery of Cd, Cu, Mn, Ni, and 
Zn was greater than 99.90J'o while the recOvery of Co, Pb, and 
Fe was 99.5, 98.4, and 93.1 ~ . respectively. The precision of 
the technique wa limited by the GF AAS measurements which 
varied with ttm element and concentration present. Not only 
has the proposed technique been applied to seawater from 
the Chesapeake Bay but the method was applied to the 
determination of Cd, Mn, Ni, and Pb at the ng/mL level in 
seawater from the Gulf of Alaska. 
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APPENDIX B 

WATER QUALITY SAMPLING PROGRAM 
DATA OUTLIERS 



Appendix B contains a tabulation of the data that were determined to be outliers to the WQSP 

data set. The procedure used to evaluate the data and determine outliers is presented in 

Section 4.3. The outliers listed in Appendix B were excluded from the data set used to 

establish Waste Isolation Pilot. Plant WQSP background groundwater chemistry (Chapter 5.0). 

Likewise, the outliers contained in Appendix B were not used in the comparison to standards 

presented in Chapter 6.0. 
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Well 

DOE-1 

DOE-1 

DOE-1 

DOE-1 

DOE-1 

DOE-1 

DOE-1 

DOE-2 

DOE-2 

Engle Well 

H-02a 

H-03b1 

H-03b1 

H-03b1 

H-03b3 

H-03b3 

H-03b3 

H-04b · .· 

H-04b 

H-04b 

H-04b 

H-04b 

H-04c 

H-04c 

H-04c 

Table B-1 
Water Quality Sampling Program 

Data Outliers 

Sample Outlier"l 
Parameter Date (mg/f) Remarks 

Boron 04125/85 7.2 Sampling/analytical errof 

Cesium 04125/85 8.6 Dilution/decimal point errof 

ChrorTium 04125/85 <0.001 Sampling/analytical error 

Molybdenum 07/03/86 0.27 Sampling/analytical error 

Nickel 04/25/85 1.9 Dilution/decimal point error 

Nitrate 07128/87 3.4 Sampling/analytical error 

Phenolics 04125/85 <0.002 Sampling/analytical error 

Iron 08127/86 1.4 Sampling/analytical error 

Molybdenum 05/19/88 10.0 Dilution/decimal point error 

Cobalt 03/04185 <0.001 Sampling/analytical error 

Fluoride 04121/86 14 Dilution/decimal point error 

Bromide 07/01/85 23 Sampling/analytical error 

Uthium 09/02187 3.6 Dilution/decimal point error 

Sodium 03/16/89 14,500 Dilution/decimal point error 

Barium 08/15/90 <2 High detection limitd 

Cesium 02/04/85 1.6 Dilution/decimal point error 

Toxe 08/24/87 1.6 Sampling/analytical error 

Barium 09/11/90 <2 High· detection limit 

Calcium 11/13/86 1,100 Sampling/analytical error 

Cesium 04/06/89 <10 High detection limit 

· Selenium 09125/87 <0.5 High detection limit 

Thallium 04/06/89 <4 High detection Umit 

Calcium 11/04/86 1,100 SampUng/analytical error 

Cesium 04/21/89 <10 High detection limit 

pH 10/05/87 6.44 (s.u.) f Sampling/analytical error 

See footnotes at end of table. 
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Table B-1 (Continued) 

Water Quality Sampling Program 
Data Outliers 

Sample Outlie,a 
Well Parameter Date (mglf) Remarks 

H-04c Selenium 07119/88 <0.5 High detection limit 

H-04c Sodium 10/02190 3,600 Sampling/analytical error 

H-05b Aluminum 05/21/86 <10 High detection limit 

H-05b Arsenic 08127/85 6.7 Dilution/decimal point error 

H-05b Barium 08123/89 <2 High detection limit 

H-05b Barium 05/02190 <2 High detection limit 

H-05b Beryllium 05121/86 <0.5 High detection limit 

H-05b Chromium 05121/86 <3.0 High detection limit 

H-05b Lead 05/21/86 <5 High detection limit 

H-05b Nitrate 08127/85 0.4 SampHng/analytical error 

H-05b pH 05/02190 8.33 (S.U.) f Sampling/analytical error 

H-05b Phenolics 05/02190 0.160 SampHng/analytical error 

H-05b Thallium 05/02190 <10 High detection limit 

H-05b TOC9 05/02190 9 Sampling/analytical error 

H-05c Barium 09/14/89 <2 High detection limit 

H-05c Barium 05/16/90 <2 High detection limit 

H-05c Chloride 10/24/86 1,600 ·sampling/analytical error 

H-05c .. 
·-. : 4. 

Selenium 03/03/88 <0.5 High detection limit 

H-06b Arsenic 09/15/85 78 Dilution/decimal point error 

H-06b Barium 07/24/89 <2 High detection limit 

H-06b . Barium 02112190 <2 High detection limit 

H-06b Cesium 09/15/85 <1 High detection limit 

H-06b Phenolics 02112190 0.55 Sampling/analytical error 

H-06c Barium 08/04/89 <2 High detection limit 

See footnotes at end of table. 
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Well 

H-06c 

H-06c 

H-06c 

H-07b1 

H-07b1 

H-07b1 

H-07b1 

H-07b1 

H-07b1 

H-07b1 

H-07b1 

H-08b 

H-08b 

H-08b 

H-08b 

H-09b 

H-09b 

H-11b3 
-

H-11b3 

H-11b3 

H-11b3 

H-11b3 

H-11b3 

H-11b3 

Table 8·1 (Continued) 

Water Quality Sampling Program 
Data Outliers 

Sample Outlie,a 
Parameter Date (mg/1) Remarks 

Barium 03/15/90 <2 High detection limit 

Nitrate 08/04/89 7.3 Sampting/analytical error 

Sodium 10/01/86 1,050 SampUng/analytical error 

Arsenic 02125/87 <0.05 High detection limit 

Barium 11/09/90 <2 High detection Hmit 

Chloride 03127/86 700 Sampling/analytical error 

Iron 11/09/90 <1 High detection Hmit 

Molybdenum 04125/88 <1 High detection timit 

Potassium 11/09/90 <50 High detection limit 

Selenium 05/19/89 <0.5 High detection timit 

TOC 11/09/90 8 Sampting/analytical error 

Cesium 01/22/86 <1 High detection timit 

Fluoride 06/08/88 0.2 Dilution/decimal point error 

Phenolics 06/08/88 0.165 Sampling/analytical error 

TOC 01122/86 14 Sampling/analytical error 

Boron 11/14/85 <0.1 Sampting/analytical error 

Thallium 01/19/90 <10 High detection limit 

Barium · - .. ,0/25/89 
. -· - . 

<2 -High-detection limit · 

Barium 10/17/90 <2 High detection timit 

Boron 06/04/85 13 Sampling/analytical error 

Chrorrium 06/04/85 <0.001 Sampling/analytical error 

Uthium 09/15/87 9.5 Dilution/decimal point error 

Nickel 06/04/85 1.1 Dilution/decimal point error 

Selenium 09/15/87 <5 High detection limit 

See footnotes at end of table. 

AJ.../6-'12/WP:WJP-.R·21S4 B-4 

.. -



Well 

H-11b3 

H-11b3 

H-12 

H-12 

H-12 

H-12 

H-12 

H-12 

H-15 

H-15 

H-18 

P-14 

P-17 

P-17 

P-17 

P-17 

Ranch Well 
. . 

Ranch Well .::·;:·-

Ranch Well 

Twin Wells-
Pasture Well 

WIPP-19 

WIPP-19 

WIPP-19 

WIPP-19 

Table 8·1 (Continued) 

Water Quality Sampling Program 
Data Outliers 

Sample Outlie,a 
Parameter Date (mg/f) Remarks 

Silica 06/04/86 150 Dilution/decimal point error 

TOX 09/15/87 13 Sampling/analytical error 

Arsenic 08/09/85 18 Dilution/decimal point error 

Barium 08/09/85 1.2 Dilution/decimal point error 

Cobalt 08/09/85 2.4 Dilution/decimal point error 

Molybdenum 08/09/85 15 Dilution/decimal point error 

Phenotics 12114/88 <0.56 Sampling/analytical error 

Zinc 08/09/85 2.2 Dilution/decimal point error 

Iron 05/11/87 <1.0 Sampling/analytical error 

Mercury 11/07/88 <0.4 High detection fimit 

Barium 04/10/90 <2 High detection fimit 

Cesium 06/18/87 <1 High detection limit 

Nickel 03/17/86 1.1 Dilution/decimal point error 

pH 10/21/87 6.28 (s.u.) Sampling/analytical error 

Selenium 03/17/86 <1 High detection limit 

Silica 03/17/86 <0.2 Sampling/analytical error 

·calcium 06120/90 550 Sampting/analytical error 
... 

Uthium 07127/89 12 Sampting/analytical error 

Nitrate 07120/90 71 Sampling/analytical error 

Sulfate 01130/86 270 Sampling/analytical error 

Barium 11/03/89 <20 High detection limit 

Barium 06/13/90 <2 High detection limit 

Cobalt 11/03/89 <5 - High detection limit 

Iodide 11/03/89 18 Dilution/decimal point error 

See footnotes at end of table. 
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Table B-1 (Continued) 

Water Quality Sampling Program 
Data Outliers 

Sample Outliefl 
Well Parameter Date (mg/1) Remarks 

WIPP-19 Iron 11/03/89 <10 High detection limit 

WIPP-19 Uthium 07/14/87 3.4 Sampling/analytical error 

WIPP-19 Molybdenum 11/03/89 <2 High detection Hmit 

WIPP-19 Nitrate 07114187 0.9 Sampling/analytical error 

WIPP-19 Phenolics 08/29/88 0.097 Sampling/analytical error 

WIPP-19 Silica 07114/87 21 Mixed reporting as Si02 and 
sih 

WIPP-19 Vanadium 11/03/89 <5 High detection Hmit 

WIPP-25 Barium 06127/89 <2 High detection limit 

WIPP-25 Molybdenum 03/28/88 <1.0 High detection timit 

WIPP-25 PhenoHcs 03/28/88 0.106 Sampting/analytical error 

WIPP-26 Molybdenum 04/14/88 <2 High detection Hmit 

a All outlier concentrations in milligrams per liter (mg/1); except where noted. 
b The value is an outlier due to an undetermined sampling or analytical error. 
c It is suspected that the value is different by an order of magnitude from the actual value, i.e., the 

decimal point was incorrectly placed. This could have occurred if the wrong dilution factor was 
applied in converting the value recorded by the analytical instrument to the reported value. 

d The method detection limit is high relative to that of other rounds. This is probably due to the dilution 
of the sample prior to analysis. 

8 TOX = total organic halogen. 
s.u. =-standard pH units. 

g TOC = total~~,g3nic carbon. 
h It is suspected that the format for reporting silica data was inconsistent. It appears that some of the 

values were converted to equivalent silica (Si02) prior to reporting; while, other values were not 
converted and probably reflect the silicon concentration, Si, rather than Si02• However, the data are 
always reported as •sitica. • 

Al.J6-92JWP:WIP-.R·21S4 B-6 



APPENDIX C 

WASTE ISOLATION PILOT PLANT 
WATER QUALITY SAMPLING PROGRAM DATA 
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Appendix C contains the WIPP WQSP analytical data set used to establish the background 

groundwater quality. All analyses were performed by IT Analytical Services, with the 

exception of the major constituent chemistry for 1985 samples from 7 monitoring wells. 

These data were provided by Bendix . 
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Table C-1 

Analytical Results Analyzed by Bendix Field Engineering Servlcesa 

Well DQE.-.1 Well DOE-2 Engle Well Well H-03b1 Well H-03b3 Well H-04b 
Parameter Units 04f2518'5~ · 03/12/85 03/04/85 07/01/85 02/04/85 07/24/85 

calcium mg/f 1,700 2,000 590 1,000 1,500 690 

chloride mg/t 74,000 35,000 230 3,400 30,000 7,400 

magnesium mg/t 1,600 1,100 150 290 780 430 

potassium mg/t 1,100 410 5.6 34 430 210 

sodium mg/f 46,000 18,000 200 1,500 18,000 5,900 

sulfate mg/f 7,400 4,000 2,000 2,300 4,800 5,500 

a Preliminary analytical results analyzed by Bendix FieRi ~ngineerjng Services for Sandia National Laboratories. 
b Sample date. 

Source: Uhland and Randall, 1986 

.i • 

Well H-11b3 
06/04/85 

1,700 

66,000 

1,300 

940 

40,000 

7,200 

• 
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01/17/92 

~ATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

~Ell # ZONE PARAMETER v VALUE S D DUP. ACID BLANK ~ATER BLANK UNITS DATE RND LAB c 

** AIS 
AIS CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 10/28/88 0 IT GC 

AIS CULEBRA ALKALINITY (HC03) 98.0000 100.0000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA ALUMINUM < 10.0000 < 10.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA ANTIMONY < 5.0000 < 5.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA ARSENIC < 0.0500 < 0.0500 mg/l 10/28/88 0 IT HE 
AIS CULEBRA BARIUM < 0.5000 < 0.5000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA BERYLLIUM < 0.5000 < 0.0500 mg/l 10/28/88 0 IT HE 
AIS CULEBRA BORON 30.0000 30.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA BRt»>IDE 22.0000 23.0000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA CADMIUM < 0.5000 < 0.5000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA CALCIUM 1000.0000 1000.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA CESIUM 0.0600 0.0800 mg/l 10/28/88 0 IT HE 
AIS CULEBRA CHLORIDE 20500.0000 NA 0.0000 mg/l 10/28/88 0 IT GC ... , 
AIS CULEBRA CHRt»>IUM 2.0000 2.0000 mg/l 10/28/88 0 IT HE.~· ., "'' 

AIS CULEBRA COBALT < 1.0000 < 1.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA COPPER 1.0000 1.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA CYANIDE < 0.0100 NA 0.0000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA FLUORIDE 1.4000 1.4000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA IODIDE < 2.0000 < 2.0000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA IRON < 1.0000 < 1.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA LEAD < 5.0000 < 5.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA LITHIUM 0.5000 0.5000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA MAGNESIUM 510.0000 520.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA MANGANESE < 0.5000 < 0.5000 mg/l 10/28/88 0 IT HE 
AJS CULEBRA MERCURY . < 0.0002 < 0.0002 mg/l 10/28/88 0 IT HE 
AIS CULEBRA MOLYBDENUM 0.1500 0.1500 mg/l 10/28/88 0 IT HE 
AIS CULEBRA NICKEL < 3.0000 < 3.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA NITRATE · < 0.0200 NA 0.0000 mg/l N03·N 10128/88 0 IT GC 



Page No. 2 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL # ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

AIS CULE.BRA PHEM~ICS 0.0240 NA 0.0000 mg/l 10/28/88 0 IT GC 
AIS CULEiRA PHOSPHATE 0.0100 0.0100 mg/l T·P04·P 10/28/88 0 IT GC 
AIS CULEBRA POTASSIUM 400.0000 420.0000 mg/l 10/28/88 0 IT HE 
AIS CULEBRA RESIDUE, FILTERABLE a 180 C 43100.0000 42200.0000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA RESIDUE, NONFILTERABLE a 105 C 110.0000 120.0000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA SELENIUM < 0.5000 < 0.5000 mg/l 10/28/88 0 IT ME 
AIS CULEBRA SILICA 3.7000 3.7000 mg/l 10/28/88 on ME 
AIS CULEBRA SILVER < 1.0000 < 1.0000 mg/l 10/28/88 0 IT ME 
AIS CULEBRA SODIUM 12600.0000 12400.0000 mg/l 10/28/88 on ME 
AIS CULEBRA SPECIFIC CONDUCTANCE 61400.0000 60500.0000 Ultlos/cmll25C 10/28/88 on GC 
AIS CULEBRA STRONTIUM 12.0000 12.0000 mg/l 10/28/88 0 IT ME 
AIS CULEBRA SULFATE 5900.0000 5400.0000 mg/l 10/28/88 on GC 
AIS CULEBRA THALLIUM < 0.5000 NA 0.0000 mg/l 10/28/88 0 IT ME 
AIS CULEBRA TITANIUM < 1.0000 < 1.0000 mg/l 10/28/88 on ME 
AIS CULEBRA TOTAL ORGANIC CARBON 3.0000 3.0000 mg/l 10/28/88 0 IT GC 
AIS CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 0.0700 mg/l 10/28/88 0 IT GC 
AIS CULEBRA VANADIUM < 1.0000 < 1.0000 mg/l 10/28/88 0 IT ME 
AIS CULEBRA ZINC < 1.0000 · < 1.0000 mg/l 10/28/88 0 IT ME 
AIS CULEBRA pH 7.9400 7.9500 10/28/88 0 IT · GC 

** BARN WELL 
BARN WELL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 U9/l 11!04/87 tiT v 
BARN WELL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 21T v 
BARN WELL DEWEY LAKE 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 Ug/l 11/04/87 tiT v 
BARN WELL DEWEY LAKE 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 1 IT v 
BARN WELL DEWEY LAKE 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T ~ 5.0 ug/l 11!04/87 1 IT v 
BARN WELL DEWEY LAKE 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11!04/87 1 IT v 
BARN WELL DEWEY LAKE 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 21T v 
BARN WELL DEWEY LAKE 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11!04/87 1 IT sv 

• • • 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL # ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

BARN WELL DEWEY LAKE 1,2-DlcHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 11T v 
BARN WELL DEWEY LAKE 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 11T v 
BARN WELL DEWEY LAKE 1,3·DIC~LOROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE 1,4·DICHLOROBENZENE < 10.0000 NA 0.0000 Ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2,4,5·TP (SILVEX) < 0.0005 NA 0.0000 mg/l 04/20/88 2 IT HP 
BARN WELL DEWEY LAKE 2,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2,4-D < 0.0050 NA 0.0000 mg/l 04/20/88 2 IT HP 
BARN Wf;LL DEWEY LAKE 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 Ug/l 11!04/87 1 IT sv 
BARN WELL DEWEY LAKE 2,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 11!04/87 11T sv 
BARN WELL DEWEY LAKE 2,4·DINITROPHENOL < 50.0000 NA 0.0000 Ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 1JT v 
BARN WELL DEWEY LAKE 2-CHLOROETHYLVINYL ETHER ,< 10.9000 NA 0.0000 T < 10 ug/l 11/04/87 11T v 
BARN WELL DEWEY LAKE 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 11!04/87 11T sv 
BARN WELL DEWEY LAKE 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 1 IT v 
BARN WELL DEWEY LAKE 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/04/87 1JT sv 
BARN WELL DEWEY LAKE 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE 4-BROHOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL il ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

BARN WELL DEIIEY LAKE 4- CfU.OROAN I L1 NE < 10.0000 NA 0.0000 Ug/l 11104/87 1 IT sv 
BARN WELL DEWEY LAKE 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11104/87 1 IT sv 
BARN WELL DEWEY LAKE 4-METHYl-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 11104/87 11T v 
BARN WELL DEWEY LAKE 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11104/87 11T sv 
BARN WELL DEWEY LAKE 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 11104/87 1 IT sv 
BARN WELL DEWEY LAKE 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 11104/87 11T sv 
BARN WELL DEWEY LAKE ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 11104/87 11T sv 
BARN WELL DEIIEY LAKE ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 11104/87 1 IT sv 
BARN WELL DEIIEY LAKE ACETONE < 10.0000 NA 0.0000 T 24 ug/l 11104/87 1 IT v 
BARN IIELL DEIIEY LAKE ALKALINITY (C03) 0.0000 0.0000 mg/l 11/04/87 11T GC 
BARN ~LL DEIIEY LAKE ALKALINITY (HC03) 270.0000 270.0000 mg/l 11/04/87 11T GC 
BARN WELL DEIIEY LAKE ALKALINITY (HC03) 280.0000 280.0000 mg/l 07/27/89 31T GC 
BARN WELL DEIIEY LAKE ALKALINITY (HC03) 280.0000 NA 0.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEIIEY LAKE AlliUNUM < 0.1000 < 0.1000<0.1 < 0.1 mg/l 11104/87 11T ME 
BARN WELL DEIIEY LAKE ALUMINUM < 0.2000 < 0.2000 mg/l 07127/89 31T MT 
BARN WELL DEIIEY LAKE ALUMINUM < 2.0000 < 2.0000 mg/l 06/21/90 4 IT MT 
BARN WELL DEIIEY LAKE ANTHRACENE < 10 .• 0000 NA 0.0000 ug/l 11104/87 11T sv 
BARN WELL DEIIEY LAKE ANTIMONY 0.0500 < 0.0500 < 0.05 < 0.05 mg/l 11/04/87 11T ME 
BARN WELL DEIIEY LAKE ANTIMONY < 0.0600 < 0.0600 mg/l 07127/89 31T MT 
BARN WELL DEIIEY LAKE ANTIMONY < 0.0600 < 0.0600 mg/l 06/21190 41T MT 
BARN WELL DEWEY LAKE ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 11104/87 11T ME 
BARN WELL DEWEY LAKE ARSENIC 0.0060 NA 0.0000 < 0.005 < 0.005 mg/l 04/20/88 2 IT ME 
BARN WELL DEIIEY LAKE ARSENIC < 0.0100 NA 0.0000 mg/l 07/27/89 liT MT 
BARN IIELL DEIIEY LAKE ARSENIC < 0.0100 NA 0.0000 mg/l 06!21190 4 IT MT 
BARN WELL DEIIEY LAKE BARIUM , 0.0280 0.0280 < 0.005 < 0.005 mg/l 11104/87 1 IT ME 
BARN WELL DEIIEY LAKE BARIUM 0.0320 0.0320 < 0.005 < 0.005 mg/l 04!20/88 ZIT ME 
BARN WELL DEIIEY LAKE BARIUM < 0.2000 < 0.2000 mg/l 07127189 3 IT MT 
BARN WELL DEIIEY LAKE BARIUM < 0.2000 < 0.2000 mg/l 06121/90 41T MT 
BARN WELL DEIIEY LAKE BENZENE, < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 1 IT v 

• • • 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

\IELL # ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

BARN WELL DEWEY LAKE BENZEN~ · < 1.0000 NA 0.0000 T < 1.0 ug/l 04!20/88 2 IT v 
BARN WELL DEWEY LAKE BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE BENZOIC ACID < 50.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 11/04/87 1 IT ME 
BARN WELL DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 mg/l 07!27!89 liT MT 
BARN WELL DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 mg/l 06!21/90 4 IT MT 
BARN WELL DEWEY LAKE BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 11104/87 11T sv 
BARN WELL DEWEY LAKE BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE BORON 0.3900 0.4000 < 0.01 < 0.01 mg/l 11104/87 1 IT ME 
BARN WELL DEWEY LAKE BORON 0.3300 0.3300 mg/l 07!27!89 3 IT MT 
BARN WELL DEWEY LAKE BORON 0.3600 0.3600 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE BROMIDE < 2.0000 NA 0.0000 mg/l 11/04/87 11T GC 
BARN WELL DEWEY LAKE BROMIDE < 2.0000 < 2.0000 mg/l 07!27/89 3 IT GC 
BARN WELL DEWEY LAKE BROMIDE < 2.0000 < 2.0000 mg/l 06!21/90 4 IT GC 
BARN WELL DEWEY LAKE BROMOFORM < 5.0000 NA 0.0000 T < 5.0 Ug/l 11/04/87 11T v 
BARN WELL DEWEY LAKE BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE CADMIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 11/04/87 11T ME 
BARN WELL DEWEY LAKE CADMIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 04/20/88 2 IT ME 
BARN WELL DEWEY LAKE CADMIUM < 0.0050 < 0.0050 mg/l 07!27!89 3 IT MT 
BARN WELL DEWEY LAKE CADMIUM < 0.0050 < 0.0050 mg/l 06!21/90 4 IT MT 
BARN WELL DEWEY LAKE CALCIUM 59.0000 59.0000 mg/l 11/04/87 11T ME 
BARN WELL DEWEY LAKE CALCIUM 74.0000 74.0000 mg/l 07/27/89 3 IT MC 
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BARN WELL DEWEY LAKE CALttJ,Itt 64.0000 64.0000 1119/l 06/21/90 4 IT MC 
BARN WELL DEYEY LAKE CALCiuM HARDNESS (CaC03) 150.0000 NA 0.0000 1119/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 1 IT v 
BARN WELL DEWEY LAKE CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 11!04/87 1 IT v 
BARN WELL DEWEY LAKE CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE CESilJt 0.1000 0.1000 0.02 0.02 1119/l 11/04/87 1 IT ME 
BARN YELL DEWEY LAKE CESilJt < 0.1000 NA 0.0000 1119/l 07/27/89 3 IT MT 
BARN WELL DEWEY LAKE CESilJt < 0.2000 < 0.2000 1119/l 06/21/90 4 IT MT 
BARN WELL DEYEY LAKE CHLORIDE 35.0000 NA 0.0000 1119/l 11/04/87 1 IT GC 
BARN WELL DEWEY LAKE CHLORIDE 39.0000 NA 0.0000 1119/l 04/20/88 2 IT GC 
BARN ~LL DEWEY LAKE CHLORIDE 48.0000 47.0000 1119/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE CHLORIDE 41.0000 NA 0.0000 1119/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 11T v 
BARN WELL DEYEY LAKE CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 11!04/87 1 IT v 
BARN WELL DEWEY LAKE CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 11!04/87 11T v 
BARN WELL DEWEY LAKE CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 21T v 
BARN WELL DEWEY LAKE CHRI»tiUM < 0~0100 < 0.0100 < 0.01 < 0.01 1119/l 11/04/87 1 IT ME 
BARN WELL DEWEY LAKE CHRI»tii.JM 0.0200 0.0200 0.02 0.01 1119/l 04120/88 2 IT ME 
BARN WELL DEYEY LAKE CHRI»tii.JM 0.0100 0.0100 1119/l 07/27/89 3 IT MT 
BARN WELL DEWEY LAKE CHRC»tiUM < 0.0100 < 0.0100 1119/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE CHRYSENE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 1 IT v 
BARN WELL DEWEY LAKE COBALT < 0.0100 < 0.0100 < 0.01 < 0.01 1119/l 11/04/87 1IT ME 
BARN WELL DEYEY LAKE COBALT < 0.0500 < 0.0500 mg/l 07/27/89 liT MT 
BARN YELL DEWEY LAKE COBALT < 0.0500 < 0.0500 mg/l 06/21/90 4 IT MT 
BARN WELL DEYEY LAKE COLOR < 1.0000 NA 0.0000 cu 04/20/88 2 IT GC 
BARN YELL DEWEY LAKE COPPER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 11/04/87 1 IT ME 
BARN YELL DEWEY LAKE COPPER 0.0100 0.0100 0.02 0.01 1119/l 04/20/88 2 IT ME 
BARN YELL DEYEY LAKE COPPER < 0.0250 < 0.0250 1119/l 07/27/89 3 IT MT 

• • • 
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BARN WELL DEWEY LAKE CoPPRR < 0.0250 < 0.0250 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE CYANIDE < 0.0100 < 0.0200 mg/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE CYANIDE < 0.0100 NA 0.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11!04/87 1 IT sv 
BARN WELL DEWEY LAKE DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 Ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 11T v 
BARN WELL DEWEY LAKE DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11!04/87 11T v 
BARN ~LL DEWEY LAKE DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE ENDRIN < 0.0200 NA 0.0000 ug/l 04/20/88 2 IT HP 
BARN WELL DE\IEY LAKE ETHYL BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 11T v 
BARN \IELL DEWEY LAKE FLIJORANTHENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DE\IEY LAKE FLUORENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE FLUORIDE 2.7000 NA 0.0000 mg/l 11/04/87 11T GC 
BARN WELL DEWEY LAKE FLUORIDE 2.6000 2.6000 mg/l 04!20/88 2 IT GC 
BARN WELL DEWEY LAKE FLUORIDE 2.5000 2.5000 mg/l 07!27/89 3 IT GC 
BARN WELL DEWEY LAKE FLUORIDE 2.6000 NA 0.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE HEXACHtOROBENZENE < 10.0000 NA 0.0000 ug/l 11!04/87 1 IT sv 
BARN WELL DEWEY LAKE HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN \IELL DEWEY LAKE HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DE\IEY LAKE HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 11!04/87 . 11T sv 
BARN WELL DE\IEY LAKE INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/t 11/04/87 11T sv 
BARN \IELL DE\IEY LAKE IODIDE < 2.0000 NA O.ODOO mg/t 11/04/87 11T GC 
BARN WELL DE\IEY LAKE IODIDE < 2.0000 < 2.0000 mg/l 07/27/89 3 IT GC 
BARN WELL DE\IEY LAKE IODIDE < 2.0000 < 2.0000 mg/l 06/21/90 4 IT GC 
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BARN YELL DEWEY LAKE IRON 0.0100 0.0100 < 0.01 < 0.01 nv/l 11/04/87 1 IT ME 
BARN YELL DEYEY LAKE IRON < 0.0100 < 0.0100 < 0.01 < 0.01 1119/l 04/20/88 21T ME 
BARN WELL DEYEY LAKE IRON < 0.1000 < 0.1000 nv/l 07/27/89 31T MT 
BARN YELL DEYEY LAKE IRON < 0.1000 < 0.1000 nv/l 06/21/90 41T MT 
BARN WELL DEYEY LAKE ISOPHORONE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEYEY LAKE LANGELIER SATURATION INDEX 0.2500 NA 0.0000 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE LEAD < 0.0500 < 0.0500 < 0.05 < 0.05 nv/l 11/04/87 1 IT ME 
BARN YELL DEYEY LAKE LEAD < 0.0500 < 0.0500 < 0.05 < 0.05 ~/l 04/20/88 2 IT ME 
BARN WELL DEYEY LAKE LEAD < 0.0500 < 0.0500 ~V/l 07/27/89 31T MT 
BARN YELL DEYEY LAKE LEAD < 0.0500 < 0.0500 1119/l 06/21/90 4 IT MT 
BARN WEq. DEYEY LAKE LINDANE < 0.0400 NA 0.0000 ug/l 04!20/88 2 IT HP 
BARN WELL DEYEY LAKE LITHIUM 0.0500 0.0500 < 0.01 < 0.01 1119/l 11/04/87 1 IT ME 
BARN WELL DEYEY LAKE LITHIUM 0.0500 0.0500 ~V/l 07/27/89 3 IT MT 
BARN YELL DEYEY LAKE LITHIUM 0.0400 0.0400 nv/l 06/21/90 4 IT MT 
BARN YELL DEYEY LAKE LSI CORROSIVITY 0.0200 NA 0.0000 04/20/88 2 IT GC 
BARN YELL DEYEY LAKE MAGNESIUM 31.0000 31.0000 nv/l 11/04/87 1 IT ME 
BARN WELL DEYEY LAKE MAGNESIUM 37.0QOO 37.0000 1119/l 07/27/89 3 IT MC 
BARN YELL DEYEY LAKE MAGNESIUM 33.0000 33.0000 1119/l 06/21/90 4 IT MC 
BARN WELL DEWEY LAKE MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 1119/l 11/04/87 1 IT ME 
BARN YELL DEWEY LAKE MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 ~/l 04/20/88 21T ME 
BARN YELL DEYEY LAKE MANGANESE < 0.0150 < 0.0150 1119/l 07/27/89 31T MT 
BARN WELL DEWEY LAKE MANGANESE < 0.0150 < 0.0150 1119/l 06/21/90 41T MT 
BARN WELL DEWEY LAKE MBAS 0.0300 NA 0.0000 1119/l 04/20/88 2 IT GC 
BARN YELL OEYEY LAKE MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 1119/l 11!04/87 1 IT ME 
BARN YELL DEYEY LAKE MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 11111/l 04/20/88 21T ME 
BARN YELL DEYEY LAKE MERCURY < 0.0002 < 0.0002 1118/l 07/27/89 31T MT 
BARN WELL DEWEY LAKE MERCURY < 0.0002 < 0.0002 1119/l 06/21/90 41T MT 
BARN WELL DEYEY LAKE METHOXYCHLOR < 0.0010 NA 0.0000 1119/l 04/20/88 21T HP 
BARN YELL DEYEY LAKE METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 11!04/87 1 IT v 

• • • 
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BARN ~LL DE~EY .LAKE METH'tt. ·:CHL~IDE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 1 IT v 
BARN ~LL DE~Y LAKE METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 11T v 
BARN ~LL DE~Y LAKE MOLYBDENUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 11/04/87 11T ME 
BARN ~LL DEWEY LAKE MOLYBDENUM < 0.0200 < 0.0200 mg/l 07/27/89 liT MT 
BARN ~LL DEWEY LAKE MOLYBDENUM < 0.0200 < 0.0200 mg/l 06/21/90 41T MT 
BARN ~LL DE~EY LAKE N·NITROSO-DI·N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DE~Y LAKE N-NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE NAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEWEY LAKE NICKEL < 0.0300 < 0.0300 < 0.03 < 0.03 mg/l 11/04/87 1 IT ME 
BARN WELL DEWEY LAKE NICKEL < 0.0400 < 0.0400 mg/l 07/27/89 l IT MT 
BARN WEl.L DEWEY LAKE NICKEL < 0.0400 < 0.0400 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE NITRATE . 8.5000 NA 0.0000 mg/l N03-N 11/04/87 1 IT GC 
BARN WELL DEIIEY LAKE NITRATE . 7.2000 6.9000 mg/l N03-N 04/20/88 2 IT GC 
BARN WELL DEIIEY LAKE NITRATE : 9.6000 NA 0.0000 mg/l 07/27/89 liT GC 
BARN WELL DEIIEY LAKE NITRATE · 8.9000 NA 0.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEIIEY LAKE NITROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEIIEY LAKE OOOR 1.0.000 NA 0.0000 T.O.N. 04/20/88 2 IT GC 
BARN WELL DEIIEY LAKE P-CHLORO·M·CRESOL < 10.0000 NA 0.0000 Ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE PCB < 1.0000 NA 0.0000 ug/l 11/04/87 1 IT PC 
BARN WELL DEWEY LAKE PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE PHENANTHRENE < 10.0000 NA 0.0000 ug/l 11/04/87 11T sv 
BARN WELL DEIIEY LAKE PHENOL < 10.0000 NA 0.0000 ug/l 11104/87 1 IT sv 
BARN WELL DE~Y LAKE PHENOLICS < 0.0050 < 0.0100 mg/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE PHENOLICS < 0.0050 NA 0.0000 mg/l 06/21/90 41T GC 
BARN WELL DEWEY LAKE PHOSPHATE 0.0200 NA 0.0000 mg/l T-P04-P 11/04/87 11T GC 
BARN WELL DEWEY LAKE PHOSPHORUS 0.0400 NA 0.0000 mg/l 07/27/89 l IT GC 
BARN WELL DEIIEY LAKE PHOSPHORUS < 0.0100 NA 0.0000 mg/l 06/21/90 41T GC 
BARN WELL DEWEY LAKE POTASSIUM 2.6000 2.5000 mg/l 11/04/87 1 IT ME 
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BARN WELL DEWEY LAKE POTASSJJJM < 5.0000 < 5.0000 mg/l 07/27/89 3 IT MC 
BARN WELL DEWEY LAKE POTASS1ti4 < 5.0000 < 5.0000 mg/l 06/21/90 4 IT MC 
BARN WELL DEWEY LAKE PYRENE < 10.0000 NA 0.0000 Ug/l 11/04/87 1 IT sv 
BARN WELL DEWEY LAKE RESIDUE, FILTERABLE Q 180 C 670.0000 NA 0.0000 mg/l 11/04/87 1 IT GC 
BARN WELL DEWEY LAKE RESIDUE, FILTERABLE a 180 C 720.0000 NA 0.0000 mg/l 04/20/88 2 IT GC 
BARN WELL DEWEY LAKE RESIDUE, FILTERABLE Q 180 C 630.0000 NA 0.0000 mg/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE RESIDUE, FILTERABLE a 180 C 650.0000 650.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE RESIDUE, NONFILTERABLE a 105 C < 4.0000 NA 0.0000 mg/l 11104/87 1 IT GC 
BARN WELL DEWEY LAKE RESIDUE, NONFILTERABLE a 105 C 29.0000 NA 29.0000 mg/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 mg/l 06/21/90 41T GC 
BARN WEL.L DEWEY LAKE SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 11/04/87 11T ME 
BARN WELL DEWEY LAKE SELENIUM 0.0320 NA 0.0000 < 0.005 < 0.005 mg/l 04/20/88 2 IT ME 
BARN WELL DEWEY LAKE SELENIUM < 0.0500 NA 0.0000 mg/l 07/27/89 31T MT 
BARN WELL DEWEY LAKE SELENIUM < 0.0500 NA 0.0000 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE SILICA . 54.0000 54.0000 < 0.2 < 0.2 mg/l 11/04/87 1 IT ME 
BARN WELL DEWEY LAKE SILICA 24.0000 24.0000 mg/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE SILICA · 25.0QOO NA 0.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE SILVER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 11/04/87 1 IT ME 
BARN WELL DEWEY LAKE SILVER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 04/20/88 21T ME 
BARN WELL DEWEY LAKE SILVER < 0.0100 < 0.0100 mg/l 07/27/89 3 IT MT 
BARN WELL DEWEY LAKE SILVER < 0.0100 < 0.0100 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE SODIUM : 110.0000 110.0000 mg/l 11/04/87 11T ME 
BARN WELL DEWEY LAKE SODIUM 93.0000 93.0000 mg/l 07/27/89 3 IT MC 
BARN WELL DEWEY LAKE SODIUM ; 120.0000 120.0000 mg/l 06/21/90 4 IT MC 
BARN WELL DEWEY LAKE SPECIFIC CONDUCTANCE 1000.0000 NA 0.0000 umos/cnQ25C 11/04/87 1 It GC 
BARN WELL DEWEY LAKE SPECIFIC CONDUCTANCE 1092.0000 1095.0000 uMhos/cmlii25C 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE SPECIFIC CONDUCTANCE 1048.0000 1049.0000 uMhos/crrQ25C 06/21/90 41T GC 
BARN WELL DEWEY LAKE STRONTIUM 0.7900 0.7900 < 0.01 < 0.01 mg/l 11/04/87 1 IT ME 
BARN WELL DEWEY LAKE STRONTIUM 1.0000 NA 0.0000 mg/l 07/27/89 3 IT MT 

• • • 
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BARN WELL DEWEY .LAKE STRoiTJUM 0.9400 0.9400 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE STYRENE < 5.0000 NA 0.0000 T < 5.0 Ug/l 11/04/87 1 IT v 
BARN WELL DEWEY LAKE SULFATE 190.0000 NA 0.0000 mg/l 11/04/87 11T GC 
BARN WELL DEWEY LAKE SULFAT!: 230.0000 NA 0.0000 mg/l 04/20/88 2 IT GC 
BARN WELL DEWEY LAKE SULFATE 210.0000 240.0000 mg/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE SULFATE 180.0000 NA 0.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 1 IT v 
BARN WELL DEWEY LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE THALLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 11/04/87 1 IT ME 
BARN WELL DEWEY LAKE THALLIUM < 0.0100 NA 0.0000 mg/l 07/27/89 3 IT MT 
BARN WE)..L DEWEY LAKE THALLIUM < 0.0100 NA 0.0000 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE TITANIUM < 0.0300 < 0.0300 < 0.03 < 0.03 mg/l 11/04/87 11T ME 
BARN WELL DEWEY LAKE TITANIUM < 0.0100 NA 0.0000 mg/l 07/27/89 3 IT MT 
BARN WELL DEWEY LAKE TITANIUM < 0.0100 < 0.0100 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 11T v 
BARN WELL DEWEY LAKE TOTAL ORGANIC CARBON 1.0000 1.0000 mg/l 11/04/87 1 IT GC 
BARN WELL DEWEY LAKE TOTAL ORGANIC CARBON 4.0000 4.0000 mg/l 07127/89 3 IT GC 
BARN WELL DEWEY LAKE TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 06/21/90 4 IT GC 
BARN WELL DEWEY LAKE TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 11/04/87 1 IT GC 
BARN WELL DEWEY LAKE TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 07/27/89 3 IT GC 
BARN WELL DEWEY LAKE TOTAL ORGANIC HALOGEN 0.1800 0.1200 mg/l 06/21/90 41T GC 
BARN WELL DEWEY LAKE TOXAPHENE < 0.0005 NA 0.0000 mg/l 04/20/88 2 IT HP 
BARN WELL DEWEY LAKE TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11!04/87 11T v 
BARN WELL DEWEY LAKE TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 11T v 
BARN WELL DEWEY LAKE TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 1 IT v 
BARN WELL DEWEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < · 1.0 ug/l 04/20/88 2 IT v 
BARN WELL DEWEY LAKE TURBIDITY 1.0000 NA 0.0000 NTU 04/20/88 2 IT GC 
BARN WELL DEWEY LAKE VANADIUM 0.0600 0.0600 < 0.01 < 0.01 mg/l 11/04/87 1 IT ME 

BARN WELL DEWEY LAKE VANADIUM 0.0600 0.0600 mg/l 07/27/89 3 IT MT 
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BARN WELL DEWEY LAKE VANA!YU,iM 0.0600 0.0600 mg/l 06/21/90 4 IT MT 
BARN WELL DEWEY LAKE VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 1 IT v BARN WELL DEWEY LAKE VINYL CHLORIDE < 10.0000 NA O.OODO T < 10 ug/l 11/04/87 1 IT v BARN WELL DEWEY LAKE VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 Ug/l 04/20/88 2 IT v BARN WELL DEWEY LAKE XYLENE < 5.0000 NA 0.0000 T < 5.0 Ug/l 11!04/87 1 IT v BARN WELL DEWEY LAKE ZINC 0.0300 0.0300 < 0.01 < 0.01 mg/l 11/04/87 11T ME BARN WELL DEWEY LAKE ZINC 0.0300 0.0300 < 0.01 < D.01 mg/l 04/20/88 2 IT ME BARN WELL DEWEY LAKE ZINC 0.0200 0.0200 mg/l 07/27/89 liT MT BARN WELL DEWEY LAKE ZINC < 0.0200 < 0.0200 mg/l 06/21/90 4 IT MT BARN WELL DEWEY LAKE pH 6.5000 NA 0.0000 11/04/87 1 IT GC BARN WE~L DEWEY LAKE pH 7.6900 7.7200 04/20/88 2 IT GC 
BARN WELL DEWEY LAKE pH 7.1200 7.2700 07121!89 3 IT GC BARN WELL DEWEY LAKE pH 7.6900 7.6800 06/21/90 4 IT GC 

** CLJ FTON WELL 
Cll FTON WELL DOCKIJI 1,1,1·TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 11T v 
Cll FTON WELL DOCKIJI 1,1,1·TRICHLOROETHANE ' 1.0000 NA 0.0000 T < 1.0 Ug/l 06/29/88 2 IT v ~ 
Cll FTON WELL DOCKIJI 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 Ug/l 10/28/87 1 IT v 
Cll FTON WELL DOCKIJI 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 Ug/l 10/28/87 1 IT v Cll FTON WELL DOCKIJI 1, 1-DIC,HLOROETHANE < 5.0000 NA 0.0000 T < 5.0 Ug/l 10/28/87 11T v 
CLIFTON WELL DOCKIJI 1, 1-DIC,HLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 Ug/l 10/28/87 1 IT v CLIFTON WELL DOCKIJI 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/29/88 2 IT v CLIFTON WELL DOCKIJI 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/28/87 11T sv 
CLIFTON WELL DOCKIJI 1,2-DI~HLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKIJI 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
Cll FTON WELL DOCKIJI 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < ·1.0 ug/l 06/29/88 21T v CLIFTON WELL DOCKUM 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v Cll FTON WELL DOCKIJI 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON WELL DOCKIJI 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 

• • • 
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Cll FTON WELL DOCKUM 2,4,$-TP (SILVEX) < 0.0005 NA 0.0000 mg/l 06/29/88 2 IT HP 
Cll FTON ~Ell DOCKUM 2,4,5~TRICHLOROPHENOL < 50.00DO NA 0.0000 ug/l 10/28/87 11T sv 
Cll FTON WELL DOCKUM 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/28/87 11T sv 
Cll FTON WELL DOCKUM 2,4-D < 0.0050 NA 0.0000 mg/l 06/29/88 2 IT HP 
Cll FTON ~Ell DOCKUM 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON WELL DOCKUM 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON ~Ell DOCKUM 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 10/28/87 11T sv 
Cll FTON \IELL DOCKUM 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON ~Ell DOCKUM 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON WELL DOCKUM 2·BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/28/87 1 IT v 
Cll FTON \IELL DOCKUM 2·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 Ug/l 10/28/87 1 IT v 
Cll FTON ~Ell DOCKUM 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 2·CHLOROPHENOL < 10.0000 NA 0.0000 Ug/l 10/28/87 1 IT sv 
Cll FTON WELL DOCKUM 2·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/28/87 1 IT v 
Cll FTON \IELL DOCKUM 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON WEll DOCKUM 2-METHYLPHENOL < 10.0DOO NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON ~Ell DOCKUM 2-NITROANILINE < 50 .• 0000 NA 0.0000 Ug/l 10/28/87 11T sv 
Cll FTON \IELL DOCKUM 2-NITROPHENOL < 10.0000 NA 0.0000 Ug/l 10/28/87 1 IT sv 
Cll FTON WELL DOCKUM 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IEll DOCKUM 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 4 · CHLORDAN Ill NE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/28/87 1 IT v 
Cll FTON \IELL DOCKUM 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
Cll FTON \IELL DOCKUM 4·NITRQANILINE < 50.0000 NA 0.0000 ug/l 10/28/87 11T sv 
Cll FTON \IEll DOCKUM 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
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CLIFTON ~LL DOCKllt . ACENAPHTHENE < 10.0000 NA 0.0000 Ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKlll ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKUM ACETONE 11.0000 NA 0.0000 T < 10 ug/l 10/28/87 1 IT v 
CLIFTON WELL DOCKUM ALKALINITY (C03) 0.0000 NA 0.0000 111!1/l 10/28/87 1 IT GC 
CLIFTON WELL DOCKllt ALKALINITY (HC03) 240.0000 NA 0.0000 mg/l 10/28/87 1 IT GC 
CLIFTON ~LL DOCKUM ALUMINUM < 0.1000 < 0.1000<0.1 < 0.1 mg/l 10/28/87 1 IT ME 
CLIFTON ~LL DOCKllt ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKllt ANTIMONY 0.0600 < 0.0500 < 0.05 < 0.05 mg/l 10/28/87 1 IT ME 
CLIFTON ~LL DOCKllt ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 10128/87 1 IT ME 
CLIFTON ~LL DOCKllt ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 06/29/88 21T ME 
CLIFTON .~LL DOCKUM BARIUM · 0.0120 0.0120 < 0.005 < 0.005 mg/l 10/28/87 1 IT ME 
CLIFTON ~ll DOCKUM BARIUM 0.0130 0.0140 < 0.005 < 0.005 mg/l 06/29/88 21T ME 
CLIFTON ~LL DOCKUM BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
CLIFTON ~LL DOCKllt BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/29/88 2 IT v 
CLIFTON ~LL DOCKllt BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKllt BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKlll BENZO(G,H,I)PERYLENE <1, 10.0QOO NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKlll BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/28/87 11T sv 
CLIFTON ~LL DOCKUM BENZOIC ACID < 50.0000 NA 0.0000 ug/l 10128/87 1 IT sv 
CLIFTON ~LL DOCKUM BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKUM BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 10128/87 1 IT ME 
CLIFTON ~LL DOCKllt BIS(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 10/28/87 11T sv 
CLIFTON ~LL DOCKllt BIS(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 10/28/87 11T sv 
CLIFTON ~LL DOCKllt BIS(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON ~LL DOCKllt BIS(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 10128/87 1 IT sv 
CLIFTON ~LL DOCKlll BORON 0.6200 0.6300 0.04 0.04 mg/l 10/28/87 1 IT ME 
CLIFTON ~LL DOCKllt BROMIDE < 2.0000 NA 0.0000 mg/l 10/28/87 1 IT GC 
CLIFTON ~LL DOCKllt BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
CLIFTON ~LL DOCKlll BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 06/29/88 21T v 

• • • 
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CLIFTON WELL DOCKUM . BUTYL .• 8&NZYL PHTHALATE < to.oooo NA 0.0000 ug/l t0/28/87 tiT sv 
CLIFTON WELL DOCKUM CADMIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l t0/28/87 tiT ME 
CLIFTON WELL DOCKUM CADMIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 06/29/88 2 IT ME 
CLIFTON WELL DOCKUM CALCIUM 35.0000 35.0000 mg/l t0/28/87 t IT ME 
CLIFTON WELL DOCKUM CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l t0/28/87 tiT v 
CLIFTON WELL DOCKUM CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 Ug/l t0/28/87 t IT v 
CLIFTON WELL DOCKUM CARBON TETRACHLORIDE < t.OOOO NA 0.0000 T < t.O ug/l 06/29/88 2 IT v 
CLIFTON WELL DOCKUM CESIUM O.OtOO O.OtOO < O.Ot < O.Ot mg/l t0/28/87 tiT ME 
CLIFTON WELL DOCKUM CHLORIDE 45.0000 NA 0.0000 mg/l t0/28/87 tiT GC 
CLIFTON WELL DOCKUM CHLORIDE 50.0000 NA 0.0000 mg/l 06/29/88 2 IT GC 
CLIFTON .WELL DOCKUM CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l t0/28/87 t IT v 
CLIFTON WELL DOCKUM CHLOROETHANE < to.oooo NA 0.0000 T < 10 ug/l 10/28/87 11T v 
CLIFTON IIELL DOCKUM CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 Ug/l t0/28/87 t IT v 
CLIFTON WELL DOCKUM CHLOROFORM < t.OOOO NA 0.0000 T < 1.0 Ug/l 06/29/88 2 IT v 
CLIFTON WELL DOCKUM CHROMIUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 10/28/87 tiT ME 
CLIFTON WELL DOCKUM CHROMIUM < 0.0100 O.OtOO 0.01 O.Ot mg/l 06/29/88 2 IT ME 
CLI FTON IIELL DOCKUM CHRYSENE <(_ 10.0QOO NA 0.0000 ug/l 10/28/87 t IT sv 
CLIFTON IIELL DOCKUM CIS·1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l t0/28/87 11T v 
CLIFTON IIELL DOCKUM COBALT < 0.0100 < O.OtOO < O.Ot < O.Ot mg/l t0/28/87 tiT ME 
CLIFTON IIELL DOCKUM COLOR < t.oooo NA 0.0000 cu 06/29/88 2 IT GC 
CLIFTON WELL DOCKUM COPPER < 0.0100 < O.OtOO < o.ot < 0.01 mg/l 10/28/87 t IT ME 
CLIFTON WELL DOCKUM COPPER < o.otoo < o.otoo < O.Ot < O.Ot mg/l 06/29/88 21T ME 
CLIFTON WELL DOCKUM DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/28/87 t IT sv 
CLIFTON WELL DOCKUM DI-N-OCTYL PHTHALATE < to.oooo NA 0.0000 ug/l 10/28/87 tiT sv 
CLIFTON WELL DOCKUM DIBENZO(A,H)ANTHRACENE < to.oooo NA 0.0000 ug/l 10/28/87 t IT sv 
CLIFTON WELL DOCKUM DIBENZOFURAN < tO.OOOO NA 0.0000 ug/l 10/28/87 11T sv 
CLIFTON WELL DOCKUM OIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l t0/28/87 tiT v 
CLIFTON WELL DOCKUM DIBROMOCHLOROMETHANE < t.oooo NA 0.0000 T < 1.0 ug/l 06/29/88 2 IT v 
CLIFTON WELL DOCKUM OICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 tiT v 
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CLIFTON WELL DOCKUM DICKL~OBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/29/88 21T v 
CLIFTON WELL DOCKUM DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM ENDRIN < 0.0200 NA 0.0000 ug/l 06/29/88 2 IT HP 
CLIFTON WELL DOCKUM ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
CLIFTON WELL DOCKUM FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10!28/87 11T sv 
CLIFTON WELL DOCKUM FLUORENE < 10.0000 NA 0.0000 ug/l 10/28/87 11T sv 
CLIFTON WELL DOCKUM FLUORIDE 1.9000 NA 0.0000 mg/l 10/28/87 1 IT GC 
CLIFTON WELL DOCKUM FLUORIDE 1.5000 NA ,0.0000 mg/l 06/29/88 21T GC 
CLIFTON WELL DOCKUM HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CL I FTQtt WELL DOCKUM HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 10/28/87 11T sv 
CLIFTON WELL DOCKUM IODIDE < 2.0000 < 2.0000 mg/l 10/28/87 11T GC 
CLIFTON WELL DOCKUM IRON 0.0500 0.0400 0.01 < 0.01 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM IRON < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 06/29/88 2 IT ME 
CL I FTON WELL DOCKUM ISOPHORONE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM LEAD < 0.0500 <.. 0.0500 < 0.05 < 0.05 mg/l 10/28/87 1 IT ME 
CL I FTON WELL DOCKUM LEAD < 0.0500 < 0.0500 < 0.05 < 0.05 mg/l 06/29/88 2 IT ME 
CLI FTON WELL DOCKUM LINDANE < 0.0400 ' NA 0.0000 ug/l 06/29/88 2 IT HP 
CLIFTON WELL DOCKUM LITHIUM 0.0800 0.0800 < 0.01 < 0.01 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM LSI CORROSIVITY 0.6000 NA 0.0000 06/29/88 2 IT GC 
CLIFTON WELL DOCKUM MAGNESIUM 34.0000 34.0000 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 11111/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM MANGANESE < 0.0050 < 0.0050 < 0.005 < 0~005 mg/l 06/29/88 21T ME 
CLIFTON WELL DOCKUM MBAS 0.0700 0.0700 mg/l 06/29/88 21T GC 
CLIFTON WELL DOCKUM MERCURY < 0.0002 < 0.0002 0.0002 < 0.0002 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 06!29/88 2 IT ME 

• • • 



• • • Page No. 17 
01!17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL II ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE AND LAB c 

CLIFTON WELL DOCKll!t METHDI(YCHLOR < 0.0010 NA 0.0000 mg/l 06/29/88 2 IT HP 
CLIFTON WELL DOCKUM METHYL .BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/28/87 1 IT v 
CLIFTON WELL DOCKUM METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 Ug/l 10/28/87 1 IT v 
CLIFTON WELL DOCKUM METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/28/87 1 IT v 
CLIFTON WELL DOCKUM MOLYBDENUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 10/28/87 11T ME 
CLIFTON WELL DOCKUM N-NITROSO-DI-N-PROPYLAMINE < 10.0000 NA 0.0000 Ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM N-NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 Ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM NAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM NICKEL < 0.0300 < 0.0300 < 0.03 < 0.03 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM NITRATE 1.9000 NA 0.0000 mg/l N03·N 10/28/87 11T GC 
CLIFTO~ WELL DOCKUM NITRATE 8.4000 NA 0.0000 mg/l N03-N 06/29/88 2 IT GC 
CLIFTON WELL DOCKUM NITROBENZENE < 10.0000 NA 0.0000 Ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM OOOR < 1.0000 NA 0.0000 T.O.N. 06/29/88 2 IT GC 
CLIFTON WELL DOCKUM P·CHLORO-M-CRESOL < 10.0000 NA 0.0000 Ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM P-DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/29/88 2 IT v 
CLIFTON WELL DOCKUM PCB < 1.0000 NA 0.0000 ug/l 10/28/87 11T PC 
CLIFTON WELL DOCKUM PENTACHLOROPHENOL _< 50.9000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM PHENANTHRENE < 10.0000 NA 0.0000 Ug/l 10/28/87 11T sv 
CLIFTON WELL DOCKUM PHENOL < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM PHOSPHATE 0.0100 NA 0.0000 mg/l T·P04-P 10/28/87 11T GC 
CLIFTON WELL DOCKUM POTASSIUM 3.9000 4.0000 mg/l ' 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM PYRENE < 10.0000 NA 0.0000 ug/l 10/28/87 1 IT sv 
CLIFTON WELL DOCKUM RESIDUE, FILTERABLE a 180 C 780.0000 NA 0.0000 mg/l 10/28/87 11T GC 
CLIFTON WELL DOCKUM RESIDUE, FILTERABLE i 180 C 780.0000 NA 0.0000 mg/l 06!29/88 2 IT GC 
CLIFTON WELL DOCKUM RESIDUE, NONFILTERABLE a 105 C < 4.0000 NA 0.0000 mg/l 10/28/87 1 IT GC 
CLIFTON WELL DOCKUM SELENIUM 0.0800 0.0800 < 0.005 < 0;005 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM SELENIUM 0.0650 0.0700 < 0.005 < 0.005 mg/l 06/29/88 2 IT ME 
CLIFTON WELL DOCKUM SILICA 16.0000 16.0000 1.4 1.4 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM SILVER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 10!28/87 11T ME 
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Cll FTON WEll DOCI(lj4 SILVER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 06/29/88 2 IT ME 
Cll FTON WEll DOCI(lj4 SODIUM 190.0000 190.0000 mg/l 10/28/87 1 IT ME 
Cll FTON WEll DOCKUM SPECIFIC CONDUCTANCE 1370.0000 1360.0000 umos/cmiil25C 10/28/87 11T GC 
Cll FTON WEll DOCKUM STRONTIUM 1.1000 1.1000 < 0.01 < 0.01 mg/l 10/28/87 1 IT ME 
Cll FTON WEll DOCKUM STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
Cll FTON WEll DOCKUM SULFATE 330.0000 NA 0.0000 mg/l 10/28/87 1 IT GC 
Cll FTON WEll DOCKUM SULFATE 310.0000 NA 0.0000 mg/l 06/29/88 2 IT GC 
Cll FTON WEll DOCKUM TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
Cll FTON WEll DOCKUM TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/29/88 2 IT v 
CLIFTON WELL DOCI(lj4 THAlliUM < 5.0000 < 5.0000 < 0.005 < 0.005 mg/l 10/28/87 11T ME 
Cll FTON 'IEll DOCKUM TITANIUM < 0.0300 < 0.0300 < 0.03 < 0.03 mg/l 10/28/87 11T ME 
Cll FTON WELL DOCKUM TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 11T v 
CLIFTON WELL DOCKUM TOTAL ORGANIC CARBON 1.0000 2.0000 mg/l 10/28/87 11T GC 
CLIFTON WELL DOCKUM TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 10/28/87 11T GC 
Cll FTON WELL DOCI(lj4 TOXAPHENE < 0.0005 NA 0.0000 mg/l 06/29/88 2 IT HP 
CLIFTON WELL DOCKUM TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
Cll FTON WELL DOCKUM TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 11T v 
Cll FTON WELL DOCI(lj4 TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 11T v 
CLIFTON WELL DOCKUM TRICHL9ROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/29/88 ZIT v 
Cll FTON WELL DOCKUM TURBIDITY < 0.9000 NA 0.0000 NTU 06/29/88 2 IT GC 
Cll FTON WELL DOCI(lj4 VANADII;JM 0.0400 0.0400 < 0.01 < 0.01 mg/l 10/28/87 1 IT ME 
CLIFTON WELL DOCKUM VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 10/28/87 1 IT v 
Cll FTON WELL DOCI(lj4 VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/28/87 11T v 
Cll FTON WELL DOCI(lj4 VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 06/29/88 2 IT v 
Cll FTON WEll DOCI(lj4 XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/28/87 1 IT v 
CLIFTON WELL DOCKUM ZINC 0.1100 0.1100 < 0.01 < 0.01 mg/l 10/28/87 1 IT ME 
CLIFTON WEll DOCI(lj4 ZINC 0.2200 0.2200 < 0.01 < 0.01 nv/l 06/29/88 21T ME 
Cll FTON WELL DOCI(lj4 pH 6.7200 6.8400 10/28/87 1 IT GC 
CLIFTON WELL DOCI(lj4 pH 7.6100 7.6500 06/29/88 21T GC 



Page No. 19 
01/17/92 

WEll # ZONE PARAMETER v 

** COMANCHE WEll 
COMANCHE WEll DOCKUM 1,1,1-TRICHLOROETHANE < 
COMANCHE WEll DOCKUM 1,1,1-TRICHLOROETHANE < 
COMANCHE WEll DOCKUM 1,1,2,2-TETRACHLOROETHANE < 
COMANCHE WEll DOCKUM 1,1,2-TRICHLOROETHANE < 

COMANCHE WEll DOCKUM 1,1-DICHLOROETHANE < 

COMANCHE WELL DOCKUM 1,1-DICHLOROETHYLENE < 
COMANCHE WEll DOCKUM 1,1-DICHLOROETHYLENE < 
COMANCHE WELL DOCKUM 1,2,4-TRICHLOROBENZENE < 
COMANCH~ WELL DOCKUM 1,2-DICHLOROBENZENE < 
COMANCHE WEll DOCKUM 1,2-DICHLOROETHANE < 
COMANCHE WELL DOCKUM 1,2-DICHLOROETHANE < 
COMANCHE WEll DOCKUM 1,2-DICHLOROPROPANE < 
COMANCHE WEll DOCKUM 1,3·DICHLOROBENZENE < 
COMANCHE WEll DOCKUM 1,4-DICHLOROBENZENE < 
COMANCHE WEll DOCKUM 2,4,5-TP (SILVEX) < 
COMANCHE WEll DOCKUM 2,4,5-TRICHLOROPHENOL < 
COMANCHE WEll DOCKUM 2,4,6-TRICHLOROPHENOL < 

COMANCHE WEll DOCKUM 2,4-D < 

COMANCHE WELL DOCKUM 2,4-DICHLOROPHENOL < 
COMANCHE WEll DOCKUM 2,4-DIMETHYLPHENOL < 
COMANCHE WEll DOCKUM 2,4-DINITROPHENOL < 
COMANCHE WEll DOCKUM 2,4-DINITROTOLUENE < 

C(JtANCHE WELL DOCKUM 2,6-DINITROTOLUENE < 

COOANCHE WELL DOCKUM 2·BUTANONE < 
COMANCHE WEll DOCKUM 2-CHLOROETHYLVINYL ETHER < 
C(JtANCHE WELL DOCKUM 2-CHLORONAPHTHALENE < 
C(JtANCHE WELL DOCKUM 2-CHLOROPHENOL < 

• 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

VALUE S D DUP. ACID BLANK WATER BLANK UNITS 

5.0000 NA 0.0000 T < 5.0 ug/l 
1.0000 NA 0.0000 T < 1.0 ug/l 
5.0000 NA 0.0000 T < 5.0 Ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
1.0000 NA 0.0000 T < 1.0 ug/l 

10.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
1.0000 NA 0.0000 T < 1.0 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 

10.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 
0.0005 NA 0.0000 mg/l 

50.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 
0.0050 NA 0.0000 mg/l 

10.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 
50.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 T < 10 ug/l 
10.0000 NA 0.0000 T < 10 ug/l 
10.0000 NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 

• , 

DATE RND LAB C 

10/26/87 11T v 
06/28/88 2 IT v 
10/26/87 1 IT v 
10!26/87 11T v 
10/26/87 11T v 
10/26/87 tiT v 
06/28/88 ZIT v 
10/26/87 11T sv 
10/26/87 11T sv 
10/26/87 11T v 
06/28/88 2 IT v 
10/26/87 11T v 
10/26/87 11T sv 
10/26/87 11T sv 
06!28/88 2 IT HP 
10!26/87 1 IT sv 
10/26/87 1 IT sv 
06/28/88 2 IT HP 
10/26/87 11T sv 
10/26/87 1 IT sv 
10!26/87 11T sv 
10/26/87 1 I.T sv 
10/26/87 1 IT sv 
10/26/87 1 IT v 
10/26/87 1 IT v 
10!26/87 11T sv 
10/26/87 1 IT sv 

• 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL fl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

COMANCHE WELL DOCKUM 2·HEXANONE < 10.0000 NA 0.0000 T < 10 Ug/l 10/26/87 11T v 
COMANCHE WELL DOCKUM 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM 2·METHYLPHENOL < 10.0000 NA 0.0000 Ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 10!26/87 11T sv 
COMANCHE WELL DOCKUM 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM 3·NITIWANILINE < 50.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHJ; WELL DOCKUM 4- CHLORDAN ILl NE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM 4·CHLQROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10!26/87 11T sv 
COMANCHE WELL DOCKUM 4-METHYL-2-PENTANONE < 10.0000 NA 

; 
0.0000 T < 10 ug/l 10/26/87 11T v 

COMANCHE WELL DOCKUM 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM 4-NITR.OANILINE < 50.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM ACENAP.HTHENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 10/26/87 11T v 
COMANCHE WELL DOCKUM ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 10/26/87 1 IT GC 
COMANCHE WELL DOCKUM ALKALINITY (HC03) 230.0000 NA 0.0000 mg/l 10/26/87 11T GC 
COMANCHE WELL DOCKUM ALUMINUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM ANTIMONY < 0.0500 < 0.0500 < 0.05 < 0.05 mg/l 10/26/87 11T ME 
COMANCHE WELL DOCKUM ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 10!26/87 1 IT ME 
COMANCHE WELL DOCKUM ARSENr'C < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 06/28/88 ZIT ME 
COMANCHE WELL DOCKUM BARIUM. 0.0560 0.0560 < 0.005 < 0.005 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM BARIUM 0.0580 0.0580 < 0.005 < 0.005 mg/l 06/28/88 2 IT ME 
COMANCHE WELL DOCKUM BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL # ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

COMANCHE WELL DOCKUM BENZENE < 1.0000 NA 0.0000 T < 1.0 Ug/l 06/28/88 2 IT v 
COMANCHE WELL DOCKUM BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
C<»>ANCHE WELL DOCKI.tl BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKI.tl BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
C<»>ANCHE WELL DOCKI.tl BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKI.tl BENZOIC ACID < 50.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 10/26/87 11T ME 
COMANCHE WELL DOCKI.tl BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKI.tl BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKI.tl BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM BORON 0.4400 0.4400 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM BR<»>IDE < 2.0000 NA 0.0000 mg/l 10/26/87 1 IT GC 
COMANCHE WELL DOCKUM BR<»>OFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM BR<»>OFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 06/28/88 2 IT v 
C<»>ANCHE WELL DOCKI.tl BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM CADMIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM CADMII.tl < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 06/28/88 2 IT ME 
COMANCHE WELL DOCKI.tl CALCIUM 31.0000 31.0000 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKI.tl CARBON . DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM CARBON . TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM CARBON : TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/28/88 21T v 
COMANCHE WELL DOCKUM CESII.tl < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM CHLORIDE 15.0000 15.0000 mg/l 10/26/87 1 IT GC 
COMANCHE WELL DOCKUM CHLORIDE 27.0000 NA 0.0000 mg/l 06/28/88 2 IT GC 
COMANCHE WELL DOCKUM CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 

• • • 
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WELL # ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

COMANCHE WELL DOCKUM CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 06/28/68 2 IT v 
COMANCHE WELL DOCKUM CHROMIUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM CHROMIUM < 0.0100 < 0.0100 < 0.01 0.01 mg/l 06!28/68 2 IT ME 
COMANCHE WELL DOCKUM CHRYSENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM CIS-;,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM COBALT < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM COLOR < 1.0000 < 1.0000 cu 06/28/88 2 IT GC 
COMANCHE WELL DOCKUM COPPER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM COPPER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 06/28/88 2 IT ME 
COMANCHE WELL DOCKUM DI·N~BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANcHE WELL DOCKUM DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10!26/87 1 IT sv 
COMANCHE WELL DOCKUM DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/28/88 2 IT v 
COMANCHE WELL DOCKUM DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/28/88 2 IT v 
COMANCHE WELL DOCKUM DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM ENDRlN < 0.0200 NA 0.0000 ug/l 06/28/88 2 IT HP 
COMANCHE WELL DOCKUM ETHYL BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM FL~ENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM FLUORIDE 2.1000 NA 0.0000 mg/l 10/26/87 1 IT GC 
COMANCHE WELL DOCKUM FLUORIDE 2.3000 2.2000 mg/l 06/28/88 2 IT GC 
COMANCHE WELL DOCKUM HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10!26/87 1 IT sv 
COMANCHE WELL DOCKUM HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 



Page No. 23 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 
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COMANCHE WELL DOCKUM INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM IODIDE < 2.0000 NA 0.0000 mg/l 10/26/87 11T GC 
COMANCHE WELL DOCKUM IRON 0.0300 0.0300 < 0.01 < 0.01 mg/l 10/26/87 11T ME 
COMANCHE WELL DOCKUM IRON · 0.0200 0.0200 < 0.01 < 0.01 mg/l 06/28/88 21T ME 
COMANCHE WELL DOCKUM ISOP~ORONE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM LEAD < 0.0500 < 0.0500 < 0.05 < 0.05 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM LEAD < 0.0500 < 0.0500 < 0.05 < 0.05 mg/l 06!28/88 21T ME 
COMANCHE WELL DOCKUM LINDANE < 0.0400 NA 0.0000 ug/l 06/28/88 2 IT HP 
COMANCHE WELL DOCKUM LITHIUM 0.0500 0.0500 < 0.01 < 0.01 mg/l 10/26/87 11T ME 
COMANCHE WELL DOCKUM LSI CORROSJVITY 0.3600 NA 0.0000 06/28/88 2 IT GC 
COMANCifE WELL DOCKUM MAGNESIUM 22.0000 22.0000 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM MANGANESE 0.0060 0.0060 < 0.005 < 0.005 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 06/28/88 2 IT ME 
COMANCHE WELL DOCKUM MBAS · 0.0100 NA 0.0000 mg/l 06/28/88 2 IT GC 
COMANCHE WELL DOCKUM MERCtJRY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 10/26/87 11T ME 
COMANCHE WELL DOCKUM MERCURY < 0.0002 < 0.0002 < o.oooz < o.oooz mg/l 06!28/88 ZIT ME 
COMANCHE WELL DOCKUM METHOXYCHLOR < 0.0010 NA 0.0000 mg/l 06/28/88 ZIT HP 
COMANCHE WELL DOCKUM METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM METHrL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM MOLYBDENUM 0.0300 0.0300 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM N-NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE WELL DOCKUM N-NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM NAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM NICKEL < 0.0300 < 0.0300 < 0.03 < 0.03 mg/l 10!26/87 1 IT ME 
COMANCHE WELL DOCKUM NITRATE Z.2000 NA 0.0000 mg/l N03-N 10!26/87 1 IT GC 
COMANCHE WELL DOCKUM NITR~TE 5.8000 NA 0.0000 mg/l N03·N 06/28/88 2 IT GC 
COMANCHE WELL DOCKUM NITROBENZENE < 10.0000 NA 0.0000 ug/l 10/Z6/87 1 IT sv 
COMANCHE WELL DOCKUM ·ODOR < 1.0000 NA 0.0000 T.O.N. 06/Z8/88 Z IT GC 

• • • 
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COMANCHE ~Ell DOCKUM P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 10/2.6/87 liT sv 
COMANCHE WELL DOCKUM P-DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/2.8/88 2 IT v 
COMANCHE ~LL DOCKUM PCB < 1.0000 NA 0.0000 ug/l 10/26/87 1 IT PC 
COMANCHE ~Ell DOCKUM PENTA.CHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10/2.6/87 1 IT sv 
COMANCHE ~Ell DOCKUM PHENANTHRENE < 10.0000 NA 0.0000 Ug/l 10/26/87 1 IT sv 
COMANCHE WEll DOCKUM PHENOL < 10.0000 NA 0.0000 ug/l 10/26/87 1 IT sv 
COMANCHE WELL DOCKUM PHOSPHATE < 0.0100 NA 0.0000 mg/l T-P04-P 10/26/87 11T GC 
COMANCHE ~Ell DOCKUM POTASSIUM 5.1000 5.0000 mg/l 10/26/87 11T HE 
COMANCHE WELL DOCKUM PYRENE < 10.0000 NA 0.0000 ug/l 10/26/87 11T sv 
COMANCHE ~LL DOCKUM RESIDUE, FILTERABLE a 180 C 340.0000 350.0000 mg/l 10/26/87 1 IT GC 
COMANC.HE WELL DOCKUM RESIDUE, FILTERABLE a 180 C 340.0000 330.0000 mg/l 06/2.8/88 2 IT GC 
COMANCHE ~LL DOCKUM RESIDUE, NONFILTERABLE a 105 C < 4.0000 NA 0.0000 mg/l 10/26/87 1 IT GC 
COMANCHE ~Ell DOCKUM SELENIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 10/26/87 1 IT HE 
COMANCHE ~Ell DOCKUM SELENIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 06/28/88 2 IT HE 
COMANCHE WELL DOCKUM SILICA 28.0000 28.0000 < 0.2 < 0.2 mg/l 10/26/87 11T ME 
COMANCHE WELL DOCKUM SILVER < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l '10/26/87 1 IT HE 
COMANCHE WELL DOCKUM SILVER < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 06/28/88 2 IT HE 
COMANCHE WELL DOCKUM SODIUM 45.0000 45.0000 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM SPECIFIC CONDUCTANCE 561.0000 565.0000 umos/cmiil25C 10/26/87 1 IT GC 
COMANCHE WELL DOCKUM STRONTIUM 0.7400 0.7400 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WEll DOCKll4 STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKll4 SULFATE 40.0000 41.0000 nv/l 10/26/87 1 IT GC 
COMANCHE WELL DOCKUM SULFATE 66.0000 63.0000 mg/l 06/28/88 21T GC 
COMANCHE WELL DOCKUM TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKUM TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 06/28/88 21T v 
COMANCHE WELL DOCKll4 THALLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 10/26/87 1 IT ME 
COMANCHE WELL DOCKUM TITANill4 < 0.0300 < 0.0300 < 0.03 < 0.03 nv/l 10/26/87 1 IT ME 
COMANCHE WEll DOCKUM TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WELL DOCKll4 TOTAL ORGANIC CARBON 2.0000 2.0000 nv/l 10/26/87 1 IT GC 
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COMANCHE WELL DOCKUM TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 10/26/87 11T GC 
COMANCHE WEll DOC KIM TOXAPHENE < 0.0005 NA 0.0000 mg/l 06/28/88 2 IT HP 
COMANCHE WELL DOCKUM TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WEll DOCKUM TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 11T v 
COMANCHE WEll DOCKUM TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 1 IT v 
COMANCHE WEll DOCKUM TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 Ug/l 06/28/88 2 IT v 
COMANCHE WELL DOCKUM TURBIDITY < 0.9000 < 0.9000 NTU 06/28/88 2 IT GC 
COMANCHE WELL DOCKUM VANADIUM 0.0300 0.0300 < 0.01 < 0.01 mg/l 10/26/87 1 IT ME 
COMANCHE WEll DOC KIM VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 10/26/87 11T v 
COMANCHE WEll DOCKUM VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/26/87 11T v 
COMANCHE WELL DOC KIM VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 06/28/88 2 IT v 
COMANCHE WELL DOCKUM XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/26/87 11T v 
COMANCHE WEll DOCKUM ZINC 0.1200 0.1200 < 0.01 < 0.01 mg/l 10/26/87 11T ME 
COMANCHE WEll DOC KIM ZINC 0.4400 0.4500 < 0.01 < 0.01 mg/l 06/28/88 2 IT ME 
COMANCHE WELL DOC KIM pH 7.4500 7.4800 10/26/87 11T GC 
COMANCHE WELL DOCKUM pH 7.2600 NA 0.0000 06/28/88 2 IT GC 

** DOE-1 
DOE-1 CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 11T v 
DOE-1 CULEBRA 1,1,1-!RICHLOROETHANE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA 1,1,1-!RICHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/87 31T v 
DOE-1 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 11T v 
DOE-1 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA 1,1,2,~·TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA 1,1,2-rRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA 1,1-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA 1,1-DICHLOROETHANE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 

• • • 
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DOE-1 CULEBRA 1,1·DICHLOROETHANE < 5.0000 NA 0.0000 Ug/l 07/28/87 l IT v 
DOE-1 CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 < 5.0000 Ug/l 07/0l/86 2 IT v 
DOE-1 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07/28/87 l IT v 
DOE-1 CULEBRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/03/86 21T sv 
DOE-1 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/87 liT sv 
DOE-1 CULEBRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/03/86 21T sv 
DOE-1 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07128/87 liT sv 
DOE-1 CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 1.0000 T < 1.0 ug/l 04!25/85 11T v 
DOE-1 CULEBRA 1,2-DICHLOROETHANE < 5.0000 < 5.0000 ug/l 07/03/86 21T v 
OOE-1 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/87 liT v 
DOE·1 CULEBRA 1,2·01CHLOROPROPANE < 1.0000 NA 1.0000 T < 1.0 ug/l 04/25/85 11T v 
DOE·1 CULEBRA 1,2·01CHLOROPROPANE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
OOE·1 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
OOE·1 CULEBRA 1,2·DIPHENYLHYORAZINE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE·1 CULEBRA 1,l·DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 04!25/85 1 IT sv 
OOE·1 CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/0l/86 2 IT sv 
OOE·1 CULEBRA 1,l·OICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE · 1 CULEBRA 1,3·DICHLOROPROPYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 11T v 
DOE·1 CULEBRA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE·1 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/0l/86 2 IT sv 
DOE·1 CULEBRA 1,4·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2,3,7,8-TETRACHLOROBENZO·P·DIO < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 

XIN 
DOE-1 CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/87 liT sv 
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DOE-1 CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 Ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE·1 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 04!25/85 1 IT sv 
DOE-1 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 07128/87 3 IT sv 
DOE-1 CULEBRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 07128/87 3 IT sv 
DOE-1 CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07!03/86 2 IT sv 
DOE-1 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07103/86 2 IT sv 
DOE·1 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2-BUTANONE 97.0000 NA 0.0000 T < 10 ug/l 04/25/85 11T v 
DOE-1 CULEBRA 2-BUTANONE < 10.0000 ' < 10.0000 ug/l 07103/86 2 IT v 
DOE-1 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA ·2-CHLOROETHYLVINYL ETHER < 10.0000 < 10.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 07128/87 3 IT v 
DOE·1 CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 2-CHLoRONAPHTHALENE < 10.0000 NA 0.0000 ug/l 07103/86 2 IT sv 
DOE-1 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 07128/87 3 IT sv 
DOE·1 CULEBRA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07!03!86 21T sv 

• • • 
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DOE-1 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 Ug/l 07/28/87 3 IT sv 
DOE·1 CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA 2·HEXANONE < 10.0000 < 10.0000 ug/l 07/03/86 2 IT v 
DOE·1 CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2-NITROANILINE < 1.0000 NA 0.0000 ug/l 04125/85 1 IT sv 
DOE-1 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 2 · N ITROPHENOL < 1.0000 NA 0.0000 Ug/l 04125/85 1 IT sv 
DOE-1 CULEBRA 2-NITROPHENOL < 50.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 2 · N ITROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 3,3 1 -DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 3,31 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 3,3 1 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 07128/87 3 IT sv 
DOE-1 CULEBRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 04125/85 11T sv 
DOE-1 CULEBRA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE·1 CULEBRA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 07128/87 3 IT sv 
DOE-1 CULEBRA 3-NITROANILINE < 1.0000 NA 0.0000 ug/l 04125/85 11T sv 
DOE-1 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 4,6·0INITRO·O·CRESOL < 10.0000 NA 0.0000 ug/l 04125/85 1 IT sv 
DOE · 1 CULEBRA 4,6·01NITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 4,6-0INITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE·1 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
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DOE-1 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07!28/87 3 IT sv 
DOE-1 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 04!25/85 1 IT sv 
DOE-1 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 Ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 < 10.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 Ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA 4-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 4-NITROANILINE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA 4-NITROPHENOL < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 uu/l 07/03/86 2 IT sv 
DOE-1 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA ACENAPHTHENE < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 07/28/87 31T sv 
DOE-1 CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/03/86 21T sv 
DOE-1 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA ACETONE 29.0000 NA 0.0000 T < 10 ug/l 04/25/85 11T v 
DOE-1 CULEBRA ACETONE < 10.0000 < 10.0000 ug/l 07/03/86 21T v 
DOE-1 CULEBRA ACETONE 44.0000 NA 0.0000 ug/l 07/28/87 3 IT v 

• • .I 
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OOE·1 CULEBRA ACROLEIN < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 11T v DOE-1 CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v DOE-1 CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 07/03/86 2 IT GC DOE-1 CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 07/28/87 3 IT GC DOE-1 CULEBRA ALKALINITY (HC03) 57.0000 NA 0.0000 mg/l 07/03/86 2 IT GC DOE-1 CULEBRA ALKALINITY (HC03) 44.0000 NA 0.0000 mg/l 07/28/87 3 IT GC DOE-1 CULEBRA ALUMINUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 04!25/85 11T ME DOE-1 CULEBRA ALUMINUM 1.4000 NA 0.0000 < 0.1 < 0.1 mg/l 07/03/86 2 IT ME DOE-1 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 07/28/87 3 IT ME DOE-1 CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l .04!25/85 11T sv DOE-1 . CULEBRA ANTHRACENE < 1.0000 NA 0.0000 Ug/l 04125/85 11T sv DOE-1 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 Ug/l 07/03/86 2 IT sv DOE -1 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv DOE-1 CULEBRA ANTIMONY 1.4000 1.1000 < 0.05 < 0.05 mg/l 07/28/87 3 IT ME DOE-1 CULEBRA ARSENIC 0.0060 0.0160 < 0.001 < 0.001 mg/l 04!25/85 11T ME DOE-1 CULEBRA ARSENIC 0.0340 0.0340 < 0.001 < 0.001 mg/l 07/03/86 2 IT ME DOE-1 CULEBRA ARSENIC < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 07/28/87 3 IT ME DOE-1 CULEBRA BARIUM . 0.0700 0.0700 < 0.01 < 0.01 mg/l 04/25/85 11T ME DOE-1 CULEBRA BARIUM 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 07/03/86 2 IT ME DOE-1 CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 07/28/87 3 IT ME DOE · 1 CULEBRA BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v DOE -1 CULEBRA BENZENE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v DOE-1 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 07128!87 3 IT v DOE-1 CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 04/25/85 11T sv DOE-1 CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv DOE·1 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv DOE·1 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv DOE-1 CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 04!25/85 1 IT sv DOE·1 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 



Page No. 31 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL # ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

DOE-1 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/1 07/28/87 3 IT sv 
DOE-1 CULEBRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/1 07/03/86 2 IT sv 
DOE-1 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/03/86 21T sv 
DOE-1 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/L 07/28/87 3 IT sv 
DOE-1 CULEBRA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/1 07/03/86 2 IT sv 
DOE-1 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 Ug/l 07/28/87 31T sv 
DOE-1 . CULEBRA BENZYL ALCOHOL < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT 5V 

DOE-1 CULEBRA BERYLLIUM 0.2700 0.2000 0.001 < 0.001 mg/l 04/25/85 11T ME 
DOE-1 CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 07/03/86 2 IT ME 
DOE-1 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 07/28/87 3 IT ME 
DOE-1 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA BIS(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 Ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT 5V 
DOE-1 CULEBRA BIS(2-CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA 815(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT 5V 
DOE-1 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 4.0000 NA 0.0000 ug/l 04/25/85 1 IT SV 

DOE-1 CULEBRA BIS(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 07/28/87 liT sv 
DOE-1 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA BIS(2·£THYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA BIS(2-ETHYLHEXYL)PHTHALATE 33.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA BIS(CHLOROMETHYL)ETHER < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 

• • • 
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DOE-1 CULEBRA BORON 7.5000 6.9000 < 0.10 < 0.10 mg/l 04/25/85 11T ME 
DOE-1 CULEBRA BORON 15.0000 NA 0.0000 O.Ol O.Ol mg/l 07/0l/86 2 IT ME 
DOE-1 CULEBRA BORON 14.0000 14.0000 < 0.01 < 0.01 mg/l 07/28/87 l IT ME 
DOE-1 CULEBRA BROMIDE: 61.0000 65.0000 mg/l 04/25/85 1 IT GC 
DOE-1 CULEBRA BROMIDE 59.0000 NA 0.0000 mg/l 07/0l/86 2 IT GC 
DOE-1 CULEBRA BROMIDE 61.0000 NA 0.0000 mg/l 07/28/87 l IT GC 
DOE-1 CULEBRA BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 11T v 
DOE-1 CULEBRA BROMOF~M < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA BUTYL BENZYL PHTHALATE 1.9000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/0l/86 2 IT sv 
DOE-1 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 U9/l 07/28/87 3 IT sv 
DOE -1 CULEBRA CADMIUM 0.0700 0.0700 < 0.005 < 0.005 mg/l 07/28/87 liT ME 
DOE-1 CULEBRA CALCIUM: 1600.0000 NA 0.0000 mg/l 07/0l/86 2 IT ME 
DOE-1 CULEBRA CALCIUM 1400.0000 1400.0000 mg/l 07/28/87 liT ME 
DOE-1 CULEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 04!25/85 1 IT v 
DOE-1 CULEBRA CARBON DISULFIDE < 5.0000 < 5.0000 ug/l 07/0l/86 2 IT v 
DOE-1 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 07/28/87 31T v 
DOE-1 CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA CARBON TETRACHLORIDE < 5.0000 < 5.0000 ug/l 07/0l/86 2 IT v 
DOE-1 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 07/28/87 31T v 
DOE-1 CULEBRA CESIUM 10.0000 7.2000 0.19 O.lO mg/l 04/25/85 1JT ME 
DOE-1 CULEBRA CESIUM , 0.4000 NA 0.0000 0.2 0.1 mg/l 07/0l/86 21T ME 
DOE-1 CULEBRA CESIUM . 0.4600 0.4900 < 0.05 < 0.05 mg/l 07/28/87 liT ME 
DOE-1 CULEBRA CHLORIDE 77000.0000 NA 0.0000 nv/L 07/03/86 21T GC 
DOE-1 CULEBRA CHLORID~ 81000.0000 NA O.ODOO mg/l 07/28/87 3 IT GC 
DOE-1 CULEBRA CHLOROB~NZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04!25/85 1 IT v 
DOE-1 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 07/28/87 liT v 
DOE-1 CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04!25/85 11T v 
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DOE-1 CULEBRA CHLOROETHANE < 10.0000 < 10.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 11T v 
DOE-1 CULEBRA CHLOROFORM < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA CHROMIUM < 0.0010 < 0.0010 < 0.001 < 0.001 mg/l 04/25/85 1 IT ME 

DOE·1 CULEBRA CHROMIUM 0.3800 NA 0.0000 < 0.01 < 0.01 mg/l 07/03/86 2 IT ME 

DOE-1 CULEBRA CHROMIUM 0.4000 0.4000 < 0.01 < 0.01 mg/l 07/28/87 3 IT ME 

DOE-1 CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA COBALT 0.4100 0.1800 < 0.01 < 0.01 mg/l 04/25/85 1 IT ME 

DOE-1 CULEBRA COBALT 0.1300 NA 0.0000 < 0.01 < 0.01 mg/l 07/03/86 2 IT ME 

DOE-1 CULEBRA COBALT 0.1000 0.1000 < 0.01 < 0.01 nv/l 07/28/87 3 IT ME 

DOE-1 CULEBRA COPPER 0.1800 0.1800 < 0.01 < 0.01 mg/l 04/25/85 1 IT ME 

DOE-1 CULEBRA COPPER 0.1600 NA 0.0000 < 0.01 < 0.01 mg/l 07/03/86 2 IT ME 

DOE-1 CULEBRA COPPER . 0.1000 0.1000 < 0.01 < 0.01 mg/l 07!28/87 3 IT ME 

DOE-1 CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 04/25/85 1 IT GC 

DOE-1 CULEBRA CYANIDE < 0.0200 NA 0.0000 nv/l 07/03/86 2 IT GC 

DOE-1 CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 07/28/87 3 IT GC 

DOE-1 CULEBRA DI·N·BUTYL PHTHALATE 2.6000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE·1 CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/28/87 liT sv 
DOE-1 CULEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA DI-N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA DIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 

• • • 
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DOE-1 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/03/86 Z IT sv 
DOE-1 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 04!25/85 1 IT sv 
DOE-1 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 Ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 07/Z8/87 3 IT sv 
DOE-1 CULEBRA DIBROHOCHLOROHETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04!25/85 1 IT v 
DOE-1 CULEBRA DIBROHOCHLOROHETHANE < 5.0000 < 5.0000 ug/l 07!03!86 2 IT v 
DOE-1 CULEBRA DIBROHOCHLOROHETHANE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE·1 CULEBRA DICHLOROBROHOHETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04!25/85 1 IT v 
DOE·1 CULEBRA DICHLOROBROHOHETHANE < 5.0000 < 5.0000 ug/l 07!03!86 2 IT v 
DOE·1 CULEBRA DICHLOROBROHOHETHANE < 5.0000 NA 0.0000 ug/l 07!28/87 31T v 
DOE·1 CULEBRA DICHLORODIFLUOROHETHANE < 10.0000 NA 0.0000 T < 10 ug/l 04!25/85 1 IT v 
DOE·1 CULEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 04/Z5/85 1 IT sv 
DOE·1 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE·1 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07!28/87 3 IT sv 
DOE·1 CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
OOE·1 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE·1 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE·1 CULEBRA ETHYLBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE·1 CULEBRA ETHYLBENZENE < 5.0000 < 5.0000 ug/l 07/03/86 ZIT v 
DOE-1 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE·1 CULEBRA Eh 554.0000 NA 0.0000 mV 04/Z5!85 1 IT GC 
DOE-1 CULEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 04!25/85 1 IT sv 
DOE-1 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE·1 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07!28/87 3 IT sv 
DOE-1 CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE·1 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 07/03/86 ZIT sv 
DOE-1 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 07/28/87 31T sv 
DOE·1 CULEBRA FLUORIDE 1.0000 NA 0.0000 ~/l 04!25/85 1 IT GC 
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DOE·1 CULEBRA FLUORIDE 1.0000 1.1000 mg/l 07/03/86 2 IT GC 
DOE-1 CULEBRA FLUORIDE 0.8000 NA 0.0000 mg/l 07/28/87 3 IT GC 
DOE-1 CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA HEXACH~OROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA HEXACHlOROBUTADIENE < 10.0000 NA 0.0000 Ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 07128/87 3 IT sv 
DOE-1 CULEBRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE-1 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 Ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 07/28/87 ]IT sv 
DOE-1 CULEBRA INDEN0(1,2,3·CD)PYRENE < 1.0000 NA 0.0000 ug/l 04!25/85 1 IT sv 
DOE-1 CULEBRA INOEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA IODIDE ' < 1.0000 < 1.0000 mg/l 04/25/85 1 IT GC 
DOE-1 CULEBRA IODIDE 1.2000 NA 0.0000 mg/l 07/03/86 2 IT GC 
DOE-1 CULEBRA IODIDE < 2.0000 < 2.0000 mg/l 07/28/87 3 IT GC 
DOE-1 CULEBRA IRON 1.3000 1.3000 < 0.01 0.01 mg/l 04/25/85 1 IT ME 
DOE-1 CULEBRA IRON 1.4000 NA 0.0000 < 0.01 < 0.01 mg/l 07/03/86 2 IT ME 
DOE-1 CULEBRA IRON 0.7000 0.7000 < 0.01 < 0.01 mg/l 07128/87 3 IT ME 
DOE-1 CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA ISOPHQRONE < 10.0000 NA 0.0000 ug/l 07/03/86 2 IT sv 
DOE-1 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA LEAD 0.1800 2.4000 < 0.10 < 0.10 mg/l 04125/85 1 IT ME 
DOE-1 CULEBRA LEAD 0.6600 NA 0.0000 < 0.05 < 0.05 mg/l 07/03/86 2 IT ME 
DOE-1 CULEBRA LEAD 0.6000 0.6000 < 0.05 < 0.05 mg/l 07/28/87 31T ME 

• • • 
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DOE · 1 CULEBRA LITHIUM 1.2000 1.1000 < 0.01 < 0.01 mg/l 07/28/87 l IT ME 
DOE·1 CULEBRA MAGNESIUM 1400.0000 NA 0.0000 mg/l 07/0l/86 2 IT ME 
DOE·1 CULEBRA MAGNESIUM 1600.0000 NA 0.0000 mg/l 07/28/87 l IT ME 
DOE·1 CULEBRA MANGAN.ESE 0.1500 0.4300 < 0.01 0.02 mg/l 04/25/85 1 IT ME 
DOE·1 CULEBRA MANGANESE 0.2300 NA 0.0000 < 0.005 < 0.005 mg/l 07/0l/86 21T ME 
DOE·1 CULEBRA MANGANESE 0.2000 0.2000 < 0.005 < 0.005 mg/l 07!28/87 3 IT ME 
DOE·1 CULEBRA MERCURY < 0.0002 0.0008 < 0.0002 < 0.0002 mg/l 04/25/85 1 IT ME 
DOE·1 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 07/0l/86 2 IT ME 
DOE·1 CULEBRA MERCURY 0.0008 NA 0.0000 < 0.0002 < 0.0002 mg/l 07/28/87 3 IT ME 
DOE·1 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v 
DOE·1 CULEBRA METHYL BROMIDE < 10.0000 < 10.0000 ug/l 07/0l/86 2 IT v 
DOE·1 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE·1 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04125/85 1 IT v 
DOE·1 CULEBRA METHYL. CHLORIDE < 10.0000 < 10.0000 ug/l 07/0l/86 2 IT v 
DOE·1 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/28/87 liT v 
DOE·1 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v 
DOE·1 CULEBRA METHYLENE CHLORIDE 10.0000 < 10.0000 ug/l 07/03/86 21T v 
DOE·1 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 07/28/87 31T v 
DOE·1 CULEBRA MOLYBDENUM 0.0510 0.0440 < 0.001 < 0.001 mg/l 04/25/85 1 IT ME 
DOE·1 CULEBRA MOLYBDENUM 0.2700 NA 0.0000 0.01 < 0.01 mg/l 07/03/86 21T ME 
DOE·1 CULEBRA MOLYBDENUM < 0.0500 < 0.0500 < 0.01 < 0.01 mg/l 07/28/87 liT ME 
DOE·1 CULEBRA N·NITROSO·DI-METHYLAMINE 2.4000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE·1 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 Ug/l 07/0l/86 2 IT sv 
DOE·1 CULEBRA N·NITROSO·DI·N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 07/28/87 liT sv 
DOE-1 CULEBRA N·NITROSO·DI·PHENYLAMINE < 1.0000 NA 0.0000 ug/l 04/25/85 1 ir sv 
DOE·1 CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 07/03/86 21T sv 
DOE·1 CULEBRA N-NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 07/28/87 ]IT sv 
DOE·1 CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 04/25/85 11T sv 
DOE·1 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/03/86 21T sv 
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DOE·1 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/Z8/87 3 IT sv 
DOE·1 CULEBRA NICKEL 1.9000 1.9000 < 0.01 < 0.01 mg/l 04/25/85 1 IT ME 
DOE·1 CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 07/03/86 Z IT ME 
DOE·1 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 07/28/87 3 IT ME 
DOE-1 CULEBRA NITRATE < 0.1000 < 0.1000 mg/l N03-N 04/Z5/85 11T GC 
DOE·1 CULEBRA NITRATE 0.1000 0.1000 mg/l N03-N 07/03/86 Z IT GC 
DOE-1 CULEBRA NITRATE 3.4000 NA 0.0000 mg/l N03-N 07/28/87 3 IT GC 
DOE-1 CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 Ug/l 07/03/86 Z IT sv 
DOE-1 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 07/Z8/87 31T sv 
DOE-1 . CULEBRA P-CHL~O-M-CRESOL < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA P-CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 07/03/86 Z IT sv 
DOE-1 CULEBRA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 07/28/87 31T sv 
DOE-1 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 07/03/86 ZIT PC 
DOE-1 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 07/28/87 3 IT PC 
DOE-1 CULEBRA PENTACHLOROPHENOL < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/03/86 Z IT sv 
DOE-1 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/87 31T sv 
DOE-1 CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA PHENAN~HRENE < 10.0000 NA 0.0000 ug/l 07/03/86 Z IT sv 
DOE-1 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT sv 
DOE-1 CULEBRA PHENOL < 1.0000 NA 0.0000 ug/l 04/Z5/85 1 IT sv 
DOE-1 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 07/03/86 ZIT sv 
DOE-1 CULEBRA PHENOL, < 10.0000 NA 0.0000 ug/l 07/Z8/87 31T sv 
DOE-1 CULEBRA PHENOLICS < o.oozo NA 0.0000 mg/l 04/25/85 1 IT GC 
DOE-1 CULEBRA PHENOUCS 0.0120 NA 0.0000 mg/l 07/03/86 Z IT GC 
DOE-1 CULEBRA PHENOUCS 0.01ZO NA 0.0000 mg/l 07/28/87 31T GC 
DOE-1 CULEBRA PHOSPHATE < 0.0100 < 0.0100 mg/l T-P04-P 04/25/85 1 IT GC 
DOE-1 CULEBRA PHOSPHATE < 0.0100 < 0.0100 mg/l T-P04-P 07/03/86 2 IT GC 

• .I • 
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DOE-1 CULEBRA PHOSPHATE 0.0100 NA 0.0000 mg/l T·P04·P 07/28/87 3 IT GC 
DOE-1 CULEBRA POTASSIUM 900.0000 NA 0.0000 mg/l 07/0l/86 2 IT ME 
DOE-1 CULEBRA POTASSIUM 1000.0000 NA 0.0000 mg/l 07/28/87 l IT ME 
DOE-1 CULEBRA PYRENE < 1.0000 NA 0.0000 Ug/l 04/25/85 1 IT sv 
DOE-1 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 07/0l/86 2 IT sv 
DOE-1 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 07/28/87 l IT sv 
DOE-1 CULEBRA RESIDUE, FILTERABLE a 180 C 130000.0000 NA 0.0000 mg/l 04/25/85 1 IT GC 
DOE-1 CULEBRA RESIDUE, FILTERABLE a 180 C 130000.0000 NA 0.0000 mg/l 07/0l/86 2 IT GC 
DOE-1 CULEBRA RESIDUE, FILTERABLE a 180 C 130000.0000 140000.0000 mg/l 07/28/87 liT GC 
DOE-1 CULEBRA RESIDUE, NONFILTERABLE a 105 C 290.0000 NA 0.0000 mg/l 04!25/85 1 IT GC 
OOE-1 CULEBRA RESIDUE, NONFILTERABLE a 105 C 58.0000 NA 0.0000 mg/l 07/0l/86 2 IT GC 
OOE-1 CULEBRA RESIDUE, NONFILTERABLE a 105 C 460.0000 440.0000 mg/l 07!28/87 l IT GC 
OOE-1 CULEBRA SELENIUM < 0.0010 < 0.0010 < 0.001 < 0.001 mg/l 04/25/85 1 IT ME 
OOE-1 CULEBRA SELENIUM 0.2l00 0.1l60 < 0.001 0.001 IIV/l 07/03/86 2 IT ME 
OOE-1 CULEBRA SELENIUM < 0.5000 < 0.5000 < 0.005 < 0.005 ~V/l 07/28/87 liT ME 
OOE-1 CULEBRA SILICA 11.0000 10.0000 O.lO < 0.21 mg/l 04/25/85 1 IT ME 
OOE-1 CULEBRA SILICA 21.0000 NA 0.0000 0.42 0.41 mg/l 07/03/86 2 IT ME 
DOE-1 CULEBRA SILICA 12.0000 12.0000 < 0.2 < 0.2 mg/l 07/28/87 liT ME 
OOE-1 CULEBRA SILVER 0.1000 0.1000 < 0.01 < 0.01 mg/l 07/28/87 l IT ME 
OOE-1 CULEBRA SODIUM 46000.0000 NA 0.0000 mg/l 07/03/86 21T ME 
OOE-1 CULEBRA SODIUM 46000.0000 NA 0.0000 ~V/l 07128/87 l IT ME 
DOE-1 CULEBRA SPECIFIC CONDUCTANCE 146000.0000 NA 0.0000 l.lllhos/cnQ25C 04/25/85 1 IT GC 
DOE-1 CULEBRA SPECIFIC CONDUCTANCE 128000.0000 NA 0.0000 umos/cnQ25C 07/03/86 2 IT GC 
OOE-1 CULEBRA SPECIFIC CONDUCTANCE 222000.0000 232000.0000 umos/cma25C 07/28/87 l IT GC 
OOE-1 CULEBRA STRONTIUM 5.8000 5.9000 < 0.01 < 0.01 1118/l 04/25/85 1 IT ME 
OOE-1 CULEBRA STRONTIUM 16.0000 NA 0.0000 0.03 O.Ol IIV/l 07/03/86 21T ME 
OOE-1 CULEBRA STRONTIUM 3l.OOOO l2.0000 < 0.0.1 < 0.01 IIV/l 07/28!87 liT ME 
DOE-1 CULEBRA STYRENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA STYRENE < 5.0000 < 5.0000 ug/l 07/0l/86 2 IT v 
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DOE·1 CULEBRA STYRENE < 5.0000 NA 0.0000 Ug/l 07/28/87 3 IT v 
DOE·1 CULEBRA SULFATE 6700.0000 6400.0000 mg/l 07/03/86 21T GC 
DOE·1 CULEBRA SULFATE 6700.0000 NA 0.0000 mg/l 07/28/87 3 IT GC 
DOE·1 CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE·1 CULEBRA TETRACHLOROETHYLENE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE·1 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 Ug/l 07/28/87 liT v 
DOE·1 CULEBRA THALLIUM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 07/28/87 3 IT ME 
DOE·1 CULEBRA TIN 0.7000 0.7000 < 0.04 < 0.04 mg/l 07/28/87 3 IT ME 
DOE·1 CULEBRA TITANIUM < 0.0100 0.0300 < 0.01 < 0.01 mg/l 04/25/85 1 IT ME 
DOE·1 CULEBRA TITANIUM 0.6900 NA 0.0000 < 0.03 < 0.03 mg/l 07/03/86 21T ME 
OOE·1 CULEBRA TITANIUM 0.5000 0.5000 < 0.03 < 0.03 mg/l 07/28/87 3 IT ME 
DOE-1 CULEBRA TOLUENE 2.1000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA TOLUENE < 5.0000 < 5.0000 ug/l 07/03/86 21T v 
DOE·1 CULEBRA TOLUENE . < 5.0000 NA 0.0000 ug/l 07/28/87 l IT v 
OOE-1 CULEBRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 mg/l 04/25/85 1 IT GC 
DOE-1 CULEBRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 mg/l 07/03/86 21T GC 
DOE·1 CULEBRA TOTAL ORGANIC CARBON 1.0000 1.0000 mg/l 07/28/87 liT GC 
DOE-1 CULEBRA TOTAL ORGANIC HALOGEN 0.8400 NA 0.0000 mg/l 04/25/85 1 IT GC 
DOE·1 CULEBRA TOTAL ORGANIC HALOGEN 2.3000 NA 0.0000 mg/l 07/03/86 2 IT GC 
DOE-1 CULEBRA TOTAL ORGANIC HALOGEN 9.7000 NA 0.0000 mg/l 07/28/87 l IT GC 
DOE-1 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE·1 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 07/28/87 31T v 
OOE-1 CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA TRICHLOROETHYLENE < 5.0000 < 5.0000 ug/l 07/03/86 21T v 
DOE-1 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07/28/87 liT y 

DOE-1 CULEBRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 1 IT y 

• • • 
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DOE-1 CULEBRA VANADIUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 07/28/87 3 IT ME 
DOE-1 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA VINYL ACETATE < 10.0000 < 10.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/85 1 IT v 
DOE-1 CULEBRA VINYL CHLORIDE < 10.0000 < 10.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA XYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/25/85 11T v 
DOE-1 CULEBRA XYLENE < 5.0000 < 5.0000 ug/l 07/03/86 2 IT v 
DOE-1 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 07/28/87 3 IT v 
DOE-1 CULEBRA ZINC 0.0800 0.0700 < 0.01 < 0.01 mg/l 04/25/85 1 IT ME 
DOE-1 CULEBRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 07/03/86 2 IT ME 
DOE-1 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 07/28/87 31T ME 
DOE-1 CULEBRA pH 6.9400 NA 0.0000 04/25/85 1 IT GC 
DOE-1 CULEBRA pH 7.0900 NA 0.0000 07/03/86 2 IT GC 
DOE-1 CULEBRA pH 6.4700 6.5000 07/28/87 3 IT GC 

** DOE-2 
DOE-2 BELL CANYON ALUMINUM < 0.2000 0.2600 < 0.10 < 0.10 mg/l 07/23/85 11T ME 
DOE-2 BELL CANYON ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 07/23/85 11T ME 
DOE-2 BELL CANYON BARIUM 0.3200 NA 0.0000 < 0.1 < 0. 1 mg/l 07/23/85 11T ME 
DOE-2 BELL CANYON BERYLLIUM 0.0120 NA 0.0000 < 0.001 < 0.001 mg/l 07/23/85 11T ME 
DOE-2 BELL CANYON BORON 61.0000 NA 0.0000 < 0.1 < 0.1 mg/l 07/23/85 1 IT ME 
DOE-2 BELL CANYON BROMIDE 89.0000 100.0000 mg/l 07/23/85 1 IT GC 
DOE-2 BELL CANYON CESIUM 3.4000 3.2000 < 0.10 < 0.10 lllg/l 07/23/85 1 IT ME 
DOE-2 BELL CANYON CHROMIUM < 0.0020 < 0.0020 < 0.001 < 0.001 ~~g/l 07/23/85 1 IT ME 
DOE-2 BELL CANYON COBALT 0.6200 NA 0.0000 < 0.001 < 0.001 11111/l 07/23/85 1 IT ME 
DOE-2 BELL CANYON COPPER 0.3200 0.3000 < 0.01 < 0.01 mg/l 07/23/85 1 IT ME 
DOE-2 BELL CANYON FLUORIDE 0.4000 0.4000 mg/l 07/23/85 1 IT GC 
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DOE·2 BEll CANYON IOOIDE 7.9000 NA 0.0000 mg/l 07/23/85 11T GC 
DOE·2 BELL CANYON IRON 9.0000 9.2000 < 0.01 < 0.01 mg/l 07/23/85 1 IT ME 
DOE·2 BEll CANYON LEAD 0.1400 NA 0.0000 < 0.01 < 0.01 mg/l 07/23/85 11T ME 
DOE·2 BELL CANYON MANGANESE 2.5000 2.5000 0.01 0.01 mg/l 07!23/85 11T ME 
DOE·2 BELL CANYON MERCURY < 0.0004 < 0.0004 0.0002 < 0.0002 mg/l 07/23/85 11T ME 
DOE-2 BEll CANYON MOLYBDENUM 0.1300 0.1500 < 0.01 < 0.01 mg/l 07/23/85 11T ME 
DOE·2 BELL CANYON NICKEL 1.8000 1.8000 < 0.01 0.02 mg/l 07!23/85 1 IT ME 
OOE-2 BELL CANYON NITRATE 0.7000 0.8000 mg/l N03·N 07!23/85 11T GC 
DOE-2 BELL CANYON PHOSPHATE 0.5100 NA 0.0000 mg/l T·P04·P 07/23/85 1 IT GC 
DOE-2 BELL CANYON RESIDUE, FILTERABLE a 180 C 160000.0000 NA 0.0000 mg/l 07/23/85 11T GC 
DOE·2 . BELL CANYON RESIDUE, NONFILTERABLE a 105 C 460.0000 NA 0.0000 mg/l 07/23/85 1 IT GC 
DOE-2 BELL CANYON SELENIUM 3.6000 NA 0.0000 < 0.01 < 0.01 mg/l 07!23/85 11T ME 
DOE-2 BELL CANYON SILICA 14.0000 NA 0.0000 < 0.1 < 0.1 mg/l 07/23/85 11T ME 
DOE-2 BELL CANYON SPECIFIC CONDUCTANCE 132000.0000 NA 0.0000 lJI1hos/cmlll25C 07/23/85 1 IT GC 
DOE-2 BELL CANYON STRONTIUM 300.0000 300.0000 < 0.01 < 0.01 mg/l 07/23/85 11T ME 
DOE·2 BELL CANYON TITANIUM < 0.0200 NA 0.0000 < 0.01 < 0.01 mg/l 07/23/85 11T ME 
DOE-2 BELL CANYON ZINC 0.1400 0.1500 < 0.01 < 0.01 mg/l 07/23/85 1 IT ME 
DOE·2 BELL CANYON pH 6.7200 NA 0.0000 07!23/85 11T GC 
DOE·2 CULEBRA 1,1,1·TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 ' NA 0.0000 ug/l 08!27/86 2 IT v 
DOE·2 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE·2 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08!27/86 2 IT v 
DOE-2 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA 1,1·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05!19/88 3 IT v 
DOE·2 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE·2 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/27/86 ZIT sv 

• • • 
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DOE-2 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05!19/88 3 IT sv 
DOE-2 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05!19/88 3 IT v 
DOE-2 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE·2 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2,4,5-~RICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2, 4 ··D I CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2, 4 -D I.N ITROPHENOL < 50.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 05!19/88 3 IT sv 
DOE-2 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/27/86 21T sv 
DOE-2 CULEBRA 2,6-DJNITROTOLUENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 08/27/86 21T v 
DOE-2 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 08/27/86 21T v 
DOE-2 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 3 IT v 
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DOE·2 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 3 IT v 
DOE -2 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 3H sv 
DOE-2 . CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 3,3 1 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/27/86 21T sv 
DOE-2 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/19/88 liT sv 
DOE-2 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 05119/88 31T sv 
DOE-2 CULEBRA 4,6-DINITR0-0-CRESOL < 50.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 08/27/86 21T sv 
DOE-2 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/27/86 21T sv 
DOE-2 CULEBRA 4-CHLoROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 08/27/86 21T v 

• • • 
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OOE-2 CULEBRA 4·METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 l IT v 
OOE-2 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
OOE-2 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 l IT sv 
OOE·2 CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 Ug/l 08/27/86 2 IT sv 
OOE-2 CULEBRA 4-NITROANILINE < 50 .0000 NA 0.0000 ug/l 05/19/88 l IT sv 
OOE-2 CULEBRA 4· NITROPHENOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
OOE -2 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 08!27/86 2 IT sv 
DOE -2 CULEBRA ACENAPIITHENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
OOE-2 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
OOE-2 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
OOE-2 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
OOE -2 CULEBRA ACETONe < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA ALKAlltUTY (COl) 0.0000 0.0000 mg/l 08/27/86 2 IT GC 
DOE-2 CULEBRA ALKALINITY (COl) 0.0000 0.0000 mg/l 05/19/88 3 IT GC 
DOE · 2 CULEBRA ALKALINITY (HC03) 160.0000 160.0000 mg/l 08!27/86 2 IT GC 
DOE -2 CULEBRA ALKALINITY (HC03) 130.0000 130.0000 mg/l 05/19/88 3 IT GC 
OOE -2 CULEBRA ALUMINUM 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 03/12/85 11T ME 
OOE-2 CULEBRA ALUMINUM < 10.0000 NA 0.0000 < 0.1 < 0.1 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0. 1 < 0.1 mg/l 05/19/88 3 IT ME 
DOE -2 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/19/88 l IT sv 
DOE-2 CULEBRA ANTIMOIIY 0.6000 0.6000 < 0. 05 < 0.05 mg/l 05/19/88 3 IT ME 
DOE · 2 CULEBRA ARSENIC 0.0240 0.0260 < 0.001 < 0.001 mg/l 03/12/85 11T ME 
DOE-2 CULEBRA ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 08!27186 2 IT ME 
OOE-2 CI.ILEBRA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 05/19/88 l IT ME 
OOE-2 CULEBRA BARIUM · < 0.0100 < 0.0100 < 0. 01 < 0.01 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA BARIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 05/19/88 3 IT ME 
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DOE-2 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 Ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA BENZOCA)PYRENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT 5V 
DOE-2 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT 5V 
DOE-2 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 08/27/86 2 IT 5V 
DOE-2 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 Ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 Ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA BERYLLIUM 0.1400 0.1800 < 0.001 < 0.001 mg/l 03/12/85 11T ME 
DOE-2 CULEBRA BERYLLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 08!27/86 2 IT ME 
DOE-2 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 08/27/86 21T 5V 
DOE-2 CULEBRA BISC2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 05/19/88 31T sv 
DOE-2 CULEBRA BI5(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA BI5(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE -2 CULEBRA BIS(2-~THYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 vg/l 08!27/86 2 IT sv 
DOE-2 CULEBRA BI5(2· ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT 5V 
DOE-2 CULEBRA BORON 24.0000 NA 0.0000 < 0.10 0.47 mg/l 03/12!85 1 IT ME 
DOE-2 CULEBRA BORON 14.0000 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA BORON 15.0000 15.0000 < 0.01 < 0.01 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA BROMIDE 50.0000 NA 0.0000 mg/l 03/12!85 1 IT GC 

• • • 
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DOE·2 CULEBRA BR<»tiDE 36.0000 NA 0.0000 mg/l 08/27/66 2 IT GC 
DOE·2 CULEBRA BR<»tiOE 36.0000 NA 0.0000 mg/l 05/19/88 3 IT GC 
DOE-2 CULEBRA BR<»tOFORM < 5.0000 NA 0.0000 Ug/l 08/27/66 2 IT v 
DOE·2 CULEBRA BR<»ttFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 Ug/l 08/27/66 2 IT sv 
DOE·2 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA CALCIUM 1900.0000 NA 0.0000 mg/l 08/27/66 2 IT ME 
DOE-2 CULEBRA CALCIUM 1700.0000 1700.0000 mg/l 05/19/88 3 IT ME 
DOE·2 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 08/27/66 2 IT v 
OOE·2 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 liT v 
DOE-2 CULEBRA CARBON .TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 08127/66 2 IT v 
DOE-2 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE·2 CULEBRA CESIUM 1. 7000 1.7000 < 0.01 < 0.01 mg/l 03/12/85 11T ME 
DOE-2 CULEBRA CESIUM 0.3000 NA 0.0000 < 0.1 0.1 mg/l 08/27/66 2 IT ME 
DOE·2 CULEBRA CESIUM 0.0300 0.0300 < 0.01 < 0.01 mg/l 05/19/88 3 IT ME 
DOE·2 CULEBRA CHLORIDE 33000.0000 32000.0000 mg/l 08/27/66 2 IT GC 
DOE·2 CULEBRA CHLORIDE 29200.0000 NA 0.0000 mg/l 05/19/88 31T GC 
DOE-2 CULEBRA CHLOROB,ENZENE < 5.0000 NA 0.0000 ug/l 08/27/66 2 IT v 
DOE-2 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 Ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 08/27/66 2 IT v 
DOE·2 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 05119/88 3 IT v 
DOE-2 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 08127/66 2 IT v 
DOE-2 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE·2 CULEBRA CHR<»tiUM 0.0070 0.0080 < 0.001 < 0.001 mg/l 03/12/85 1 IT ME 
DOE·2 CULEBRA CHR<»tiUM < 1.0000 NA 0.0000 < 0.01 0.01 mg/l 08/27/66 2 IT ME 
DOE-2 CULEBRA CHR<»tiUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 05/19/88 3 IT ME 
DOE·2 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 08/27/66 2 IT sv 
DOE·2 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 05119/88 3 IT sv 
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DOE-2 CULEBRA CIS-1,3~DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 08/27/86 21T v 
DOE-2 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA COBALT 0.1600 NA 0.0000 < 0.001 < 0.001 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA COBALT < 1.0000 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/86 21T ME 
DOE-2 CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA COPPER 0.1000 NA 0.0000 0.01 0.01 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA COPPER < 1.0000 NA 0.0000 0.01 0.01 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA CYANIDE · 0.0200 NA 0.0000 mg/l 03/12/85 11T GC 
DOE-2 CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 08/27/86 2 IT GC 
DOE-2 CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 05/19/88 3 IT GC 
DOE-2 CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08127/86 2 IT sv 
DOE-2 CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA DI-N-OCfYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 aJLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 Ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 aJLEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA DIETHYL 'PHTHALATE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 aJLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 aJLEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 aJLEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA Eh 459.0000 NA 0.0000 rtN 03/12/85 1 IT GC 

• •• • 
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DOE-2 CULEBRA Eh 380.0000 NA 0.0000 mV 08/27/86 2 IT GC 
DOE-2 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA FLUORI;NE < 10.0000 NA 0.0000 Ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA FLUORIDE 1.2000 NA 0.0000 mg/l 03/12/85 1 IT GC 
DOE·2 CULEBRA FLUORIDE 1.2000 1.2000 mg/l 08/27/86 2 IT GC 
DOE-2 CULEBRA FLUORIDE 1.4000 NA 0.0000 mg/l 05/19/88 3 IT GC 
DOE·2 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/19/88 31T sv 
DOE·2 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 08127/86 2 IT sv 
DOE·2 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 Ug/l 05/19/88 3 IT sv 
DOE·2 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 Ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE·2 CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE·2 CULEBRA IODIDE < 1.0000 NA 0.0000 mg/l 03/12/85 11T GC 
DOE·2 CULEBRA IODIDE 1.0000 NA 0.0000 mg/l 08/27/86 2 IT GC 
DOE·2 CULEBRA IODIDE < 2.0000 < 2.0000 mg/l 05/19/88 3 IT GC 
DOE·2 CULEBRA IRON 0.3500 NA 0.0000 < 0.01 < 0.01 mg/l 03/12/85 1 IT ME 
DOE·2 CULEBRA IRON 1.4000 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/86 ZIT ME 
DOE·2 CULEBRA IRON 0.4000 0.4000 < 0.01 < 0.01 mg/l 05/19/88 3 IT ME 
DOE·2 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE·2 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 05/19/88 31T sv 
DOE·2 CULEBRA LEAD < 0.1000 < 0.1000 < 0.10 < 0.10 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA LEAD < 5.0000 NA 0.0000 < 0.05 < 0.05 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 05/19/88 3 IT ME 
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DOE-2 CULEBRA LITHIUM 0.5000 0.5200 0.01 0.01 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA MAGNESIUM 1100.0000 NA 0.0000 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA MAGNESIUM 950.0000 960.0000 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA MANGANESE 0.3700 NA 0.0000 < 0.01 < 0.01 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA MANGANESE 0.6000 NA 0.0000 < 0.005 < 0.005 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA MANGANESE 0.4900 0.4900 < 0.005 < 0.005 mg/l 05/19/88 31T ME 
DOE-2 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA MERCURY 0.0015 0.0018 0.0014 0.0009 1119/l 05/19/88 31T ME 
DOE-2 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 08/27/86 21T v 
DOE-2 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 08/27/86 21T v 
DOE-2 CULEBRA METHYL .CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA METHYLENE CHLORIDE .< 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 31T v 
DOE-2 CULEBRA MOLYBDENUM 0.0300 NA 0.0000 < 0.001 < 0.001 mg/l 03112185 11T ME 
DOE-2 CULEBRA MOLYBDENUM 0.0900 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA MOLYBDENUM . 10.0000 10.0000 < 0.01 < 0.01 mg/l 05119/88 31T ME 
DOE-2 CULEBRA N·NITROSO-DI-N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 08127/86 21T sv 
DOE-2 CULEBRA N-NITROSO-DI-N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 05/19/88 31T sv 
DOE-2 CULEBRA N·NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA N·NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 05/19/88 31T sv 
DOE-2 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/27/86 21T sv 
DOE-2 CULEBRA NAPHTH~LENE < 10.0000 NA 0.0000 ug/l 05/19/88 31T sv 
DOE-2 CULEBRA NICKEL 0.5000 NA 0.0000 < 0.01 0.01 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA NICKEL < 3.0000 NA 0.0000 < 0.03 < 0.03 mg/l 08/27/86 21T ME 
DOE-2 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 05/19/88 liT ME 
DOE-2 CULEBRA NITRATE < 0.1000 NA 0.0000 mg/l N03·N 03112/85 1 IT GC 
DOE-2 CULEBRA NITRATE < 0.1000 NA 0.0000 mg/l N03-N 08127/86 2 IT GC 

• • • 
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DOE-2 CULEBRA NITRATE < 0.0200 NA 0.0000 mg/1 N03-N 05/19/88 3 IT GC 
DOE-2 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/1 08/27/86 ZIT sv 
DOE-2 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/1 05/19/88 3 IT sv 
DOE-2 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/1 08!27186 2 IT sv 
DOE-2 CULEBRA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/1 05/19/88 3 IT sv 
DOE-2 CULEBRA PCB < 1.0000 NA 0.0000 ug/1 08/27/86 21T PC 
DOE-2 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 05/19/88 3 IT PC 
DOE-2 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/27/86 ZIT sv 
DOE·Z CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT sv 
DOE-2 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE-2 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 05/19/88 3 IT sv 
DOE·2 CULEBRA PHENOLICS 0.0090 NA 0.0000 mg/l 03/12/85 1 IT GC 
DOE-2 CULEBRA PHENOLICS 0.0100 NA 0.0000 mg/l 08/27/86 2 IT GC 
DOE-2 CULEBRA PHENOLICS < 0.0050 NA 0.0000 mg/l 05/19/88 3 IT GC 
DOE-2 CULEBRA PHOSPHATE 0.0100 NA 0.0000 mg/l T·P04·P 03/12/85 11T GC 
DOE·2 CULEBRA PHOSPHATE < 0.0100 < 0.0100 mg/l T·P04-P 08/27/86 2 IT GC 
DOE·2 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 mg/l T·P04-P 05/19/88 3 IT GC 
DOE-2 CULEBRA POTASSIUM 420.0000 NA 0.0000 mg/l 08/27/811 2 IT ME 
DOE-2 CULEBRA POTASSIUM 460.0000 460.0000 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 08!27/86 2 IT sv 
DOE·2 CULEBRA PYRENE • < 10.0000 NA 0.0000 ug/1 05/19/88 3 IT sv 
DOE-2 CULEBRA RESIDUE, FILTERABLE Q 180 C 58000.0000 NA 0.0000 mg/l 03/12!85 1 IT GC 
DOE-2 CULEBRA RESIDUE, FILTERABLE a 180 C 54000.0000 NA 0.0000 mg/l 08/27/86 2 IT GC 
DOE·Z CULEBRA RESIDUE, FILTERABLE a 180 C 57500.0000 57500.0000 q/l 05/19/88 liT GC 
DOE-2 CULEBRA RESIDUE, NONFILTERABLE a 105 C 130.0000 NA 0.0000 mg/l 03/12/85 11T GC 
DOE-2 CULEBRA RESIDUE 1 NONFILTERABLE a 105 C 60.0000 NA 0.0000 nvtl 08/27/86 2 IT GC 
DOE-2 CULEBRA RESIDUE, NONFILTERABLE a 105 C 120.0000 130.0000 nvtl 05/19/88 3 IT GC 
DOE-2 CULEBRA SELENI~ 0.0480 NA 0.0000 < 0.001 < 0.001 mg/l 03/12/85 11T ME 
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DOE-2 CULEBRA SELENIIJt < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA SELENIIJt < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA SILICA 11.0000 11.0000 6.7 5.2 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA SILICA 24.0000 NA 0.0000 < 0.2 < 0.2 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA SILICA, 6.4000 6.5000 ;ngJl 05/19/88 3 IT ME 
DOE-2 CULEBRA SILVER . < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA SODI!Jt 17000.0000 NA 0.0000 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA SODI!Jt 17600.0000 17400.0000 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA SPECIFIC CONDUCTANCE 78900.0000 NA 0.0000 l.llttos/cmiil25C 03/12/85 11T GC 
DOE-2 CULEBRA SPECIFIC CONDUCTANCE 71200.0000 NA 0.0000 l.llttos/cmiil25C 08/27/86 2 IT GC 
DOE-2 . CULEBRA SPECIFIC CONDUCTANCE 76500.0000 76200.0000 l.llttos/cmiil25C 05119/88 3 IT GC 
DOE-2 CULEBRA STRONTIUM 28.0000 28.0000 0.01 0.01 mg/l 03/12/85 11T ME 
DOE-2 CULEBRA STRONTIUM 22.0000 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA STRONTIUM 34.0000 34.0000 < 0.01 < 0.01 mg/l 05/19/88 31T ME 
DOE-2 CULEBRA STYRENE < 5.0000 NA 0.0000 Ug/l 08/21/86 2 IT v 
DOE-2 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA SULFATE 3700.0000 NA 0.0000 mg/l 08/27186 2 IT GC 
DOE-2 CULEBRA SULFATE 4500.0000 NA 0.0000 mg/l 05/19/88 3 IT GC 
DOE-2 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v 
DOE-2 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA THALLI!Jt < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA TITANI!Jt < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 03/12/85 1 IT ME 
DOE-2 CULEBRA TITANIUM < 3.0000 NA 0.0000 < 0.03 < 0.03 mg/l 08/27/86 2 IT ME 
DOE-2 CULEBRA TITANIUM 0.4000 0.5000 < 0.03 < 0.03 mg/l 05/19/88 3 IT ME 
DOE-2 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 08/27/86 21T v 
DOE-2 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v 
DOE-2 CULEBRA TOTAL ORGANIC CARBON 1.0000 NA 0.0000 mg/l 03/12/85 1 IT GC 
DOE-2 CULEBRA TOTAL ORGANIC CARBON 5.0000 NA 0.0000 mg/l 08/27/86 2 IT GC 
DOE-2 CULEBRA TOTAL ORGANIC CARBON 1.0000 < 1.0000 mg/l 05/19/88 liT GC 

• • • 
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DOE-2 CULEBRA TOTAL ORGANIC HALOGEN 0.6100 NA 0.0000 mg/l 08/27/86 2 IT GC 
DOE-2 CULEBRA TOTAL ORGANIC HALOGEN 2.1000 1.9000 mg/l 05119/88 liT GC DOE-2 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v DOE-2 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v DOE-2 CULEBRA TRANS-1,l-DICHLOROPROPENE < 5.0000 NA 0.0000 Ug/l 08/27/86 21T v DOE-2 CULEBRA TRANS-1,l-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 Ug/l 05/19/88 liT v DOE-2 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 Ug/l 08127/86 2 IT v DOE-2 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 l IT v DOE-2 CULEBRA VANADIUM 0.1000 0.1000 < 0.01 < 0.01 mg/l 05/19/88 l IT ME DOE-2 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l OB/27/86 2 IT v DOE-2. CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 l IT v DOE-2 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 08/27/86 2 IT v DOE-2 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 05/19/88 liT v DOE-2 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 08/27/86 2 IT v DOE-2 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 05/19/88 3 IT v DOE-2 CULEBRA ZINC 0.0400 NA 0.0000 < 0.01 < 0.01 mg/l 03/12/85 1 IT ME DOE-2 CULEBRA ZINC < 1.0000 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/86 2 IT ME DOE-2 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 05/19/88 l IT ME DOE-2 CULEBRA pH 7.0800 NA 0.0000 Ol/12/85 1 IT GC DOE-2 CULEBRA pH 6.6500 6.6800 OB/27/86 21T GC DOE-2 CULEBRA pH 6.4700 6.4900 05/19/88 liT GC 

** ENGLE 
ENGLE CULEBRA 2-NITROANILINE 50.0000 NA 0.0000 M< 50 ug/l 01/l1190 l IT sv 

** ENGLE WELL 
ENGLE WELL CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT v ENGLE WELL CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v ENGLE WELL CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 011l1/90 liT v 
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ENGLE WELL CULEBRA 1,1,2,2·TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 03/04/85 11T v 
ENGLE WELL CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 03/04/85 11T v 
ENGLE WELL CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31190 3 IT v 
ENGLE WELL CULEBRA 1,1·DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA 1,1·DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA 1,1·DICHLOROETHYLENE < 1.0000 NA 0.0000 Ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA 1,1·DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v 
ENGLE WELL CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA 1,2,4·TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA 1,2·DICHLOROBENZENE < 1.0000 NA 0.0000 Ug/l 03/04/85 11T sv 
ENGLE WELL CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31!90 31T sv 
ENGLE WELL CULEBRA 1,2·DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v 
ENGLE WELL CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 03/04/85 11T v 
ENGLE WELL CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA 1,2·DIPHENYLHYDRAZINE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 1,3·DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 03/04/85 11T sv 
ENGLE WELL CULEBRA 1,3-DICHLOROBENZENE < 10.0000 ' NA 0.0000 M< 10 ug/l 01/31!90 3 IT sv 
ENGLE WELL CULEBRA 1,3-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA 1,4·DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 03/04/85 11T sv 
ENGLE WELL CULEBRA 1,4·DICHLOROBENZENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31!90 31T sv 
ENGLE WELL CULEBRA 2,3,7,8-TETRACHLOROBENZO-P-DIO < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 

XIN 
ENGLE WELL CULEBRA 2,4,5·TP (SILVEX) < 0.0005 NA 0.0000 ~/l 12/08/87 21T HP 
ENGLE WELL CULEBRA 2,4,5·TP (SILVEX) < 1.7000 NA 0.0000 M< 1.7 ug/l 01!31/90 3 IT H 
ENGLE WELL CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 

• • • 
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ENGLE WELL CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 M< 50 ug/l 01111!90 l IT sv 
ENGLE WELL CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE WELL CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 M< 10 ug/l 01/11!90 l IT sv 
ENGLE WELL CULEBRA 2,4-D < 0.0050 NA 0.0000 mg/l 12!08/87 2 IT HP 
ENGLE WELL CULEBRA 2,4-D < 12.0000 NA 0.0000 M< 12 ug/l 01/11/90 l IT H 
ENGLE WELL CULEBRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 l IT sv 
ENGLE WELL CULEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 M< 10 Ug/l 01/11/90 liT sv 
ENGLE WELL CULEBRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE .WELL CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 M< 50 ug/l 01/11/90 liT sv 
ENGLE WELL CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 l IT sv 
ENGLE WELL CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 
ENGLE WELL CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01/11/90 liT v 
ENGLE WELL CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 l IT sv 
ENGLE WELL CULEBRA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 liT sv 
ENGLE WELL CULEBRA 2-HElCANONE < 10.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 
ENGLE WELL CULEBRA 2-HElCANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA 2-NITROANILINE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
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ENGLE WELL CULEBRA 2-NITROANI LINE < 50.0000 NA 0.0000 M< 50 ug/l 01/31/90 3 IT sv 
ENGLE ~LL CULEBRA 2-NITROPHENOL < 1.0000 NA 0.0000 ug/l 03/04/85 11T sv 
ENGLE ~LL CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 l IT sv 
ENGLE ~LL CULEBRA l,l'·DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE ~LL CULEBRA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 M< 20 ug/l 01!11/90 liT sv 
ENGLE WELL CULEBRA 1,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE ~LL CULEBRA l·NITROANILINE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE ~LL CULEBRA l-NITROANILINE < 50.0000 NA 0.0000 M< 50 ug/l 01/11190 liT sv 
ENGLE IIELL CULEBRA 4,6-DINITRO·O·CRESOL < 10.0000 NA 0.0000 Ug/l Ol/04/85 1 IT sv 
ENGLE ~LL CULEBRA 4,6-DINITR0-0-CRESOL < 50.0000 NA 0.0000 M< 50 ug/l 01/11/90 liT sv 
ENGLE . ~LL CULEBRA 4-BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE WELL CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 liT sv 
ENGLE ~LL CULEBRA 4 • CHLOROAN ILl NE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE ~LL CULEBRA 4· CHLOROANILINE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 liT sv 
ENGLE IIELL CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE ~LL CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 3 IT sv 
ENGLE WELL CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 03/04/85 11T v 
ENGLE ~LL CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01!11/90 l IT v 
ENGLE IIELL CULEBRA 4-METHYLPHENOL < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE ~LL CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 l IT sv 
ENGLE ~LL CULEBRA 4-NITROANILINE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE IIELL CULEBRA 4· NITROANILINE < 50.0000 NA 0.0000 M< 50 ug/l 01/11/90 liT sv 
ENGLE IIELL CULEBRA 4·NITROPHENOL < 1.0000 NA 0.0000 ug/l Ol/04/85 11T sv 
ENGLE IIELL CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 M< 50 ug/l 01/11/90 l IT sv 
ENGLE IIELL CULEBRA ACENAPHTHENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE IIELL CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31!90 l IT sv 
ENGLE IIELL CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE IIELL CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 M< 10 ug/l 01/11!90 l IT sv 
ENGLE IIELL CULEBRA ACETONE 31.0000 NA 0.0000 ug/l 03/04/85 1 IT v 

• • • 
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ENGLE WELL CULEBRA ACETONE < 10.0000 NA 0.0000 T< 10 M< 10 ugjl 01/11/90 liT v ENGLE WELL CULEBRA ACROLEIN < 10.0000 NA 0.0000 ug/l Ol/04/85 1 IT v ENGLE WELL CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l Ol/04/85 1 IT v ENGLE WELL CULEBRA ALKALINITY (COl) NA 0.0000 NA 0.0000 mg/l Ol/04/85 11T GC ENGLE WELL CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mgJl 12/08/87 21T GC ENGLE WELL CULEBRA ALKALINITY (COl) 0. 0000 NA 0.0000 mg/l 01/11/90 l IT GC ENGLE WELL CULEBRA ALKALINITY (HC03) NA 0.0000 NA 0.0000 mg/l Ol/04/85 1 IT GC ENGLE WELL CULEBRA .ALKALINITY (HCOl) 74.0000 NA 0.0000 mg/l 12/08/87 21T GC ENGLE WELL CULEBRA ALKALINITY (HCOl) 110.0000 110.0000 mg/l 01/11/90 l IT GC ENGLE WELL CULEBRA ALUMINUM < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l Ol/04/85 1 IT ME ENGLE WELL CULEBRA ALUMINUM < 0.1000 < 0.1000 < 0.1 < 0.1 mgJl 12/08/87 21T ME ENGLE WELL CULEBRA ALUMINUM 0.2000 0.2000 < 0.1 < 0.1 mg/l 01/11/90 l IT MT ENGLE WELL CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv ENGLE WELL CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv ENGLE WELL CULEBRA ANTHRACENE < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 liT sv ENGLE WELL CULEBRA ANTIMONY 0.1600 0.1700 < 0.05 < 0.05 mg/l 12/08/87 2 IT ME ENGLE WELL CULEBRA ANTIMONY 0.1200 o. 1000 < .05 < .05 mg/l 01/31/90 l IT MT ENGLE WELL CULEBRA ARSENIC < 0.0010 NA 0.0000 < 0.001 < 0.001 mg/l Ol/04/85 1 IT ME ENGLE WELL CULEBRA ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 12/08/87 2 IT ME ENGLE WELL CULEBRA ARSENI.C < 0.0020 NA 0.0000 < .002 < .002 mg/l 01/11/90 l IT MT ENGLE WELL CULEBRA BARIUM < 0.0100 NA 0.0000 ( 0.01 < 0.01 mg/l Ol/04/85 1 IT ME ENGLE WELL CULEBRA BAR I~ 0.0110 0.0120 < 0.005 < 0.005 mg/l 12/08/87 21T ME ENGLE WELL CULEBRA BARIUM < 0.0500 < 0.0500 < .005 < .005 mg/l 01!11/90 liT MT ENGLE WELL CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT v ENGLE WELL CULEBRA BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v ENGLE WELL CULEBRA BENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 l IT v ENGLE WELL CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 03/04/85 1 IT sv ENGLE WELL CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv ENGLE WELL CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 liT sv 
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ENGLE WELL CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 M< 10 ug/l 01!31/90 3 IT sv 
ENGLE WELL CULEBRA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 M< 10 Ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 31T sv 
ENGLE WELL CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 03/04/85 11T sv 
ENGLE WELL CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3JT sv 
ENGLE WELL CULEBRA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 M< 50 ug/l 01/31/90 l IT sv 
ENGLE WELL CULEBRA BENZYL ALCOHOL < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE .WELL CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA BERYLLIUM 0.0010 NA 0.0000 0.001 < 0.001 1119/l 03/04/85 11T ME 
ENGLE WELL CULEBRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 1119/l 12/08/87 21T ME 
ENGLE WELL CULEBRA BERYLLIUM < 0.0050 < 0.0050 < .005 < .005 1119/l 01/l1/90 liT MT 
ENGLE WELL CULEBRA BIS(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 M< 10 Ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA BI$(2-CHLOROETHYL)ETHER < 1.0.000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA BIS(2-CHLOROISOPROPYL)ETHER < 4.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA BIS(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 liT sv 
ENGLE WELL CULEBRA BIS(CHLOROMETHYL)ETHER < 1.0000 NA 0.0000 ug/l Ol/04/85 11T sv 
ENGLE WELL CULEBRA BORON o.noo NA 0.0000 0.87 < 0.1 mg/l 03/04/85 1JT ME 
ENGLE WELL CULEBRA BORON 2.5000 2.4000 < 0.01 < 0.01 1119/l 12/08/87 21T ME 
ENGLE WELL CULEBRA BORON 1.2000 1.l000 < 0.02 < 0.02 1119/l 01/31/90 liT MT 
ENGLE WELL CULEBRA BROMIDE 1.2000 NA 0.0000 1119/l 03/04/85 1 IT GC 
ENGLE WELL CULEBRA BROMIDE < 2.0000 < 2.0000 nv/l 12/08/87 2 IT GC 
ENGLE WELL CULEBRA BROMIDE < 2.0000 < 2.0000 1119/l 01/31/90 liT GC 

• • • 
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ENGLE WELL CULEBRA BROMOFORM < 1.0000 NA 0.0000 ug/l 03/04/85 11T v 
ENGLE WELL CULEBRA BROMOFORM < 1.0000 NA 0.0000 T < 1.0 Ug/l 12/08/87 2 IT v 
ENGLE WELL CULEBRA BROMOFORM < 5.0000 NA 0.0000 T< 5 M< 5 Ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 03/04/85 11T sv 
ENGLE WELL CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 liT sv 
ENGLE WELL CULEBRA CADMIUM 0.0120 0.0140 < 0.005 < 0.005 mg/l 12/08/87 2 IT ME 
ENGLE WELL CULEBRA CADMIUM 0.0130 0.0110 < .005 < .005 mg/l 01/31/90 3 IT MT 
ENGLE WELL CULEBRA CALCIUM 590.0000 550.0000 mg/l 12/08/87 2 IT ME 
ENGLE WELL CULEBRA CALCIUM 610.0000 610.0000 < 0.1 < 0.1 mg/l 01/31/90 3 IT MC 
ENGLE WELL CULEBRA CALCIUM HARDNESS 1500.0000 1500.0000 mg/l 01/31/90 3 IT GC 
ENGLE .WELL CULEBRA CARBON DISULFIDE < 10.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA CARBON, TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v 
ENGLE WELL CULEBRA CARBON. TETRACHLORIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA CESIUM 0.0700 NA 0.0000 0.09 < 0.01 mg/l 03/04/85 1 IT ME 
ENGLE WELL CULEBRA CESIUM 0.0300 0.0300 0.02 0.02 mg/l 12/08/87 2 IT ME 
ENGLE WELL CULEBRA CESIUM; < 0.2000 < 0.2000 < 0.2 < 0.2 mg/l 01/31/90 3 IT MT 
ENGLE WELL CULEBRA CHLORI!>E 450.0000 NA 0.0000 mg/l 12/08/87 2 IT GC 
ENGLE WELL CULEBRA CHLORIDE 190.0000 NA 0.0000 mg/l 01/31/90 3 IT GC 
ENGLE WELL CULEBRA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 03/04/85 11T v 
ENGLE WELL CULEBRA CHLOROIIENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01/31/90 liT v 
ENGLE WELL CULEBRA CHLOROFORM < 1.0000 NA 0.0000 ug/l 01/04/85 1 IT v 
ENGLE WELL CULEBRA CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v 
ENGLE WELL CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 liT v 
ENGLE WELL CULEBRA CHROMIUM < 0.0010 < 0.0010 < 0.001 < 0.001 mg/l 03/04/85 1 IT ME 
ENGLE WELL CULEBRA CHROMIUM 0.0700 0.0800 0.01 0.01 q/l 12/08/87 21T ME 
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ENGLE WELL CULEBRA CHROMIUM 0.0600 0.0600 < .02 < .01 mg/l 01/11/90 l IT MT 
ENGLE WELL CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l Ol/04/85 11T sv 
ENGLE WELL CULEBRA CHRYSENE < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 l IT sv 
ENGLE WELL CULEBRA CIS·1,l·DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 liT v 
ENGLE WELL CULEBRA COBALT < 0.0010 NA 0.0000 < 0.001 < 0.001 mg/l 03/04/85 11T ME 
ENGLE WELL CULEBRA COBALT 0.0200 0.0200 < 0.01 < 0.01 mg/l 12!08/87 21T ME 
ENGLE WELL CULEBRA COBALT . 0.0200 0.0200 < .01 < .01 mg/l 01/11/90 liT MT 
ENGLE WELL CULEBRA COLOR 60.0000 NA 0.0000 cu 12/08/87 2 IT GC 
ENGLE WELL CULEBRA COPPER : < 0.0100 NA 0.0000 < 0.01 0.12 mg/l Ol/04/85 1 IT ME 
ENGLE WELL CULEBRA COPPER 0.0200 0.0200 O.Ol O.Ol mg/l 12/08/87 2 IT ME 
ENGLE WELL CULEBRA COPPER < 0.1000 < 0.1000 < .01 < .01 mg/l 01!31!90 liT MT 
ENGLE WELL CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 03/04/85 11T GC 
ENGLE WELL CULEBRA CYANIDE < 0.0100 NA 0.0000 mg/l 01/11/90 liT GC 
ENGLE WELL CULEBRA DJ·N·B~TYL PHTHALATE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE WELL CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 M< 10 ug/l 01/11!90 l IT sv 
ENGLE WELL CULEBRA DJ·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 l IT sv 
ENGLE WELL CULEBRA DIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE WELL CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 liT sv 
ENGLE WELL CULEBRA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 liT sv 
ENGLE WELL CULEBRA DIBROMOcHLOROMETHANE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 
ENGLE WELL CULEBRA DIBRQM9CHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v 
ENGLE WELL CULEBRA DIBROMOcHLOROMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 liT v 
ENGLE WELL CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 liT v 
ENGLE WELL CULEBRA DJCHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 
ENGLE WELL CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 21T v 
ENGLE WELL CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 liT v 
ENGLE WELL CULEBRA DICHLORODIFLUOROMETHANE < 10.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 

• • • 



• • • 
Page No. 60 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL # ZONE PARAMETER v VALUE S D DUP . ACID BLANK WATER BLANK UNITS DATE RND LAB c 

ENGLE WELL CULEBRA DIETHY.L PHTHALATE 3.9000 NA 0.0000 Ug/l 03/04/85 11T sv 
ENGLE WELL CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv ENGLE WELL CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA ENDRIM < 0.0200 NA 0.0000 ug/l 12/08/87 2 IT HP ENGLE WELL CULEBRA ENORIN < 0.1000 NA 0.0000 M< .10 ug/l 01/31/90 3 IT p 
ENGLE WELL CULEBRA ETHYLBENZENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v ENGLE WELL CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31!90 3 IT v ENGLE WELL CULEBRA Eh 429.0000 NA 0.0000 rrN 03/04/85 11T GC ENGLE WELL CULEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 03/04/85 11T sv ENGLE WELL CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv ENGLE WELL CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv ENGLE WELL CULEBRA FLUORENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA FLUORIDE 2.8000 NA 0.0000 1119/l 03/04/85 1 IT GC ENGLE WELL CULEBRA FLUORIDE 2.0000 NA 0.0000 mg/l 12/08/87 2 IT GC ENGLE WELL CULEBRA FLUORIDE 2.8000 NA 0.0000 mg/l 01/31/90 31T GC 
ENGLE WELL CULEBRA FREON-113 < 50.0000 NA 0.0000 T< 50 M< 50 ug/l 01/31/90 3IT v ENGLE WELL CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE WELL CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31!90 3IT . sv 
ENGLE WELL CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 M< 10 ug/l 01!31/90 liT sv 
ENGLE WELL CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 ·n sv 
ENGLE WELL CULEBRA INDEN0(1,2,3-CD)PYRENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv ENGLE WELL CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3IT sv 
ENGLE WELL CULEBRA IDOl DE < 1.0000 NA 0.0000 mg/l 03/04/85 1 IT GC 
ENGLE WELL CULEBRA IOOIDE . < 2.0000 < 2.0000 nv/l 12/08/87 2 IT GC 
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ENGLE YELL CULEBRA IODIDE < 2.0000 < 2.0000 mg/l 01/l1/90 3 IT GC 
ENGLE YELL CULEBRA IRON O.l200 NA 0.0000 0.02 0.03 mg/l 03/04/85 1 IT ME 
ENGLE YELL CULEBRA IRON l.6000 3.6000 < 0.01 < 0.01 mg/l 12/08/87 2 IT ME 
ENGLE YELL CULEBRA IRON < 0.0300 < 0.0300 < .03 < .03 mg/l 01/l1!90 3 IT MT 
ENGLE YELL CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE YELL CULEBRA ISOPHORONE < 10.0000 NA 0.0000 M< 10 ug/l 01/l1/90 3 IT sv 
ENGLE \IELL CULEBRA LEAD < 0.1000 NA 0.0000 < 0.10 < 0.10 mg/l 03/04/85 1 IT ME 
ENGLE \IELL CULEBRA LEAD 0.1200 0.1SOO < 0.05 < 0.05 mg/l 12/08/87 2 IT ME 
ENGLE \IELL CULEBRA LEAD 0.0900 0.0800 < .05 < .05 mg/l 01!l1!90 3 IT MT 
ENGLE \IELL CULEBRA LINDANE < 0.0400 NA 0.0000 ug/l 12/08/87 2 IT HP 
ENGLE . YELL CULEBRA LINDANE < 0.0500 NA 0.0000 M< .OS ug/l 01/31/90 liT p 
ENGLE \IELL CULEBRA LITHIUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 12/08/87 2 IT ME 
ENGLE \IELL CULEBRA LITHIUM 0.1600 0.1600 < .01 < .01 mg/l 01/l1/90 3 IT MT 
ENGLE \IELL CULEBRA LSI CORROSIVITY -1.4800 NA 0.0000 12/08/87 2 IT GC 
ENGLE \IELL CULEBRA MAGNESIUM 160.0000 160.0000 mg/l 12/08/87 2 IT ME 
ENGLE \IELL CULEBRA MAGNESIUM 150.0000 1SO.OOOO < 0.1 < 0.1 mg/l 01/31/90 3 IT MC 
ENGLE \IELL CULEBRA MANGANESE < 0.0100 0.0200 0.02 < 0.01 mg/l 03/04/85 11T ME 
ENGLE YELL CULEBRA MANGANESE 0.1200 0.1200 < o.oos < 0.005 mg/l 12/08/87 2 IT ME 
ENGLE \IELL CULEBRA MANGANESE 0.0390 0.0360 < .005 < .ODS mg/l 01/l1!90 liT MT 
ENGLE \IELL CULEBRA MBAS 1.2000 1.l000 mg/l 12/08/87 2 IT GC 
ENGLE \IELL CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 03/04/85 tiT ME 
ENGLE \IELL CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 12/08/87 2 IT ME 
ENGLE \IELL CULEBRA MERCURY < 0.0002 < 0.0002 < .0002 < .0002 mg/l 01!l1/90 3 IT MT 
ENGLE \IELL CULEBRA METHOXYCHLOR < 0.0010 NA 0.0000 mg/l 12/08/87, 2 IT HP 
ENGLE \IELL CULEBRA METHOXYCHLOR < 0.5000 NA 0.0000 M< .SO ug/l 01/lt/90 3 IT p 
ENGLE \IELL CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l Ol/04/85 11T v 
ENGLE \IELL CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01/31/90 3 IT v 
ENGLE \IELL CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE \IELL CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01/l1/90 liT v 

• • • 
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ENGLE WELL CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 03/04/85 111 v 
ENGLE YELL CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 6 M 6 ug/l 01/31/90 311 v 
ENGLE YELL CULEBRA MOLYBDENUM 0.0320 NA 0.0000 0.036 0.002 mg/l Ol/04/85 111 ME 
ENGLE YELL CULEBRA MOLYBDENUM 0.0800 0.0700 < 0.01 < 0.01 mg/l 12!08/87 211 ME 
ENGLE YELL CULEBRA MOLYBDENUM 0.0500 0.0500 < .02 < .02 mg/l 01/31/90 311 MT 
ENGLE WELL CULEBRA N-NITROSO-DI-METHYLAMINE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE YELL CULEBRA N-NITROSO-DI-N-PROPYLAMINE < 1.0000 NA 0.0000 Ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA N-NITROSO-DI-N-PROPYLAMINE < 10.0000 NA 0.0000 M< 10 ug/l 01/31!90 3 IT sv 
ENGLE WELL CULEBRA N-NITROSO-DI-PHENYLAMINE 5.9000 NA 0.0000 ug/l 03/04/85 111 sv 
ENGLE YELL CULEBRA N-NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 M< 10 Ug/l 01/11/90 l IT sv 
ENGLE .WELL CULEBRA NAPHTHALENE <. 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE YELL CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA NICKEL 0.0400 NA 0.0000 0.07 < 0.01 mg/l 03/04/85 1 IT ME 
ENGLE YELL CULEBRA NICKEL < 0.0300 0.0300 < 0.03 < 0.03 mg/l 12/08/87 2 IT ME 
ENGLE YELL CULEBRA NICKEL 0.0300 < 0.0300 < .Ol < .03 mg/l 01/11!90 liT MT ENGLE YELL CULEBRA NITRATE 0.5000 NA 0.0000 mg/l N03-N 03/04/85 111 GC 
ENGLE YELL CULEBRA NITRATE < 0.1000 NA 0.0000 mg/l N03-N 12/08/87 2 IT GC 
ENGLE WELL CULEBRA NITRATE 0.1100 0.1200 mg/l 01/31/90 liT GC 
ENGLE WELL CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 03/04/85 111 sv 
ENGLE WELL CULEBRA NITROBENZENE < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 l IT sv 
ENGLE WELL CULEBRA ODOR 4.0000 NA 0.0000 T.O.N. 12/08/87 2 IT GC 
ENGLE YELL CULEBRA P-CHLORO-M-CRESOL < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE WELL CULEBRA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 M< 10 ug/l 01/11/90 liT sv 
ENGLE YELL CULEBRA P-DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 211 v 
ENGLE YELL CULEBRA PENTAC~LOROPHENOL < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT sv 
ENGLE WELL CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 M< 50 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 3 IT sv 
ENGLE WELL CULEBRA PHENOL , < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
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ENGLE WELL CULEBRA PHENOL < 10.0000 NA 0.0000 M< 10 . ug/l 01/11/90 l IT sv 
ENGLE WELL CULEBRA PHENOLICS 0.0060 NA 0.0000 mg/l 03/04/85 1 IT GC 
ENGLE WELL CULEBRA PHENOLICS 0.0060 0.0000 mg/l 01/11190 l IT GC 
ENGLE WELL CULEBRA PHOSPHATE < 0.0100 NA 0.0000 mg/l T-P04-P 03/04/85 1 IT GC 
ENGLE WELL CULEBRA PHOSPHATE 0.1700 0.1400 mg/l T-P04-P 12/08/87 21T GC 
ENGLE WELL CULEBRA PHOSPHORUS < 0.0100 NA 0.0000 mg/l 01/11/90 3 IT GC 
ENGLE WELL CULEBRA POTASSIUM 10.0000 10.0000 mg/l 12/08/87 21T ME 
ENGLE WELL CULEBRA POTASSIUM 7.6000 7.5000 < 0.1 < 0.1 mg/l 01/31/90 l IT MC 
ENGLE WELL CULEBRA PYRENE, < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT sv 
ENGLE WELL CULEBRA PYRENE < 10.0000 NA 0.0000 M< 10 ug/l 01/31/90 l IT sv 
ENGLE. WELL CULEBRA RESIDUE, FILTERABLE Q 180 C 3450.0000 3460.0000 mg/l 03/04/85 1 IT GC 
ENGLE WELL CULEBRA RESIDUE, FILTERABLE a 180 C 4000.0000 NA 0.0000 mg/l 12/08/87 2 IT GC 
ENGLE WELL CULEBRA RESIDUE, FILTERABLE Q 180 C 3600.0000 3600.0000 mg/l 01/11/90 l IT GC 
ENGLE WELL CULEBRA RESIDUE, NONFILTERABLE a 105 C 11.0000 NA 0.0000 mg/l 03/04/85 1 IT GC 
ENGLE WELL CULEBRA RESIDUE, NONFILTERABLE a 105 C 9.0000 8.0000 mg/l 12/08/87 21T GC 
ENGLE WELL CULEBRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 mg/l 01/11/90 l IT GC 
ENGLE WELL CULEBRA SELENIUM 0.1000 NA 0.0000 0.011 < 0.001 mg/l 03/04/85 1 IT ME 
ENGLE WELL CULEBRA SELENIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 12/08/87 21T ME 
ENGLE WELL CULEBRA SELENIUM < 0.2000 NA 0.0000 < .002 < .002 mg/l 01/31/90 liT MT 
ENGLE WELL CULEBRA SILICA 25.0000 NA 0.0000 25 37 mg/l 03/04/85 1 IT ME 
ENGLE WELL CULEBRA SILICA 17.0000 16.0000 < 0.2 < 0.2 mg/l 12/08/87 2 IT ME 
ENGLE WELL CULEBRA SILICA 12.0000 12.0000 mg/l 01/31/90 liT GC 
ENGLE WELL CULEBRA SILVER 0.0200 0.0300 < 0.01 < 0.01 mg/l 12/08/87 21T ME 
ENGLE WELL CULEBRA SILVER 0.0200 0.0200 < .01 < .01 q/l 01/31/90 liT MT 
ENGLE WELL CULEBRA SODIUM 440.0000 430.0000 q/l 12/08/87 21T ME 
ENGLE WELL CULEBRA SODIUM 220.0000 220.0000 < 0.1 < 0.1 mg/l 01/31/90 liT MC 
ENGLE WELL CULEBRA SPECIFIC CONDUCTANCE 3700.0000 NA 0.0000 umos/cma25C 03/04/85 1 IT GC 
ENGLE WELL CULEBRA SPECIFIC CONDUCTANCE 4820.0000 4880.0000 umos/cd25C 12/08/87 21T GC 
ENGLE WELL CULEBRA SPECIFIC CONDUCTANCE 4060.0000 4060.0000 lMhos/c:nQ25C 01111/90 3 IT GC 
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ENGLE WELL CULEBRA STRONTIUM 7.0000 NA 0.0000 8.2 0.01 mg/l Ol/04/85 11T ME 
ENGLE ~LL CULEBRA STRONTIUM 8.1000 8.1000 < 0.01 < 0.01 mg/l 12/08/87 2 IT ME 
ENGLE ~LL CULEBRA STRONTIUM 7.9000 8.0000 < .01 < .01 mg/l 01/11/90 l IT MT 
ENGLE WELL CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l Ol/04/85 11T v 
ENGLE ~LL CULEBRA STYRENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01!11/90 liT v 
ENGLE WELL CULEBRA SULFATE 2000.0000 NA 0.0000 mg/l Ol/04/85 11T GC 
ENGLE ~LL CULEBRA SULFATE 2000.0000 NA 0.0000 mg/l 12!08/87 2 IT GC 
ENGLE ~LL CULEBRA SULFATE 1900.0000 2000.0000 mg/l 01!11/90 l IT GC 
ENGLE ~LL CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 
ENGLE ~LL CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/08/87 2 IT v 
ENGLE .~ll CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 l IT v 
ENGLE ~ll CULEBRA THALLIUM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 12!08/87 2 IT ME 
ENGLE ~ll CULEBRA THALLIUM < 0.0100 NA 0.0000 < .001 < .001 mg/l 01!11!90 l IT MT 
ENGLE ~LL CULEBRA TITANIUM < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l Ol/04/85 1 IT ME 
ENGLE ~ll CULEBRA TITANIUM 0.2000 0.2400 < O.Ol < O.Ol mg/l 12/08/87 2 IT ME 
ENGLE ~ll CULEBRA TITANIUM < 0.0100 < 0.0100 < .01 < .01 mg/l 01/11/90 l IT MT 
ENGLE "Ell CULEBRA TOLUENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 
ENGLE ~ll CULEBRA TOLUENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/11/90 liT v 
ENGLE ~Ll CULEBRA TOTAL HARDNESS 2200.0000 NA 0.0000 nv/l 01/11!90 liT GC 
ENGLE ~LL CULEBRA TOTAL ORGANIC CARBON 2.0000 NA 0.0000 nv/l Ol/04/85 1 IT GC 
ENGLE ~ll CULEBRA TOTAL ORGANIC CARBON l.OOOO 1.0000 mg/l 12!08/87 2 IT GC 
ENGLE ~ll CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 nv/l 01!11/90 l IT GC 
ENGLE WELL CULEBRA TOTAL ORGANIC HALOGEN < 0.1000 NA 0.0000 mg/l Ol/04/85 11T GC 
ENGLE ~ll CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 12/08/87 2 IT GC 
ENGLE WEll CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1111/l 01/11/90 l IT GC 
ENGLE WELL CULEBRA TOXAPHENE < 0.0005 NA 0.0000 11111/l 12108/87 21T HP 
ENGLE WELL CULEBRA TOXAPHENE < 1.0000 NA 0.0000 M< 1.0 ug/l 01/11/90 liT p 

ENGLE WELL CULEBRA TRANS-1,2-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l Ol/04/85 1 IT v 
ENGLE WELL CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01!31/90 liT v 
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ENGLE WELL CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 31T v 
ENGLE WELL CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 Ug/l 1Z/08/87 ZIT v 
ENGLE WELL CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA TURBIDITY 60.0000 65.0000 NTU 12/08/87 Z IT GC 
ENGLE WELL CULEBRA VANADIUM 0.0400 0.0400 < 0.01 < 0.01 mg/l 1Z/08/87 ZIT ME 
ENGLE WELL CULEBRA VANADIUM 0.0400 0.0400 < .01 < .01 mg/l 01/31/90 3 IT MT 
ENGLE WELL CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01/31/90 3 IT v 
ENGLE .WELL CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA VINYL CHLORIDE < z.oooo NA 0.0000 T < z.o ug/l 12/08/87 ZIT v 
ENGLE WELL CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01/31/90 3 IT v 
ENGLE WELL CULEBRA XYLENE < 1.0000 NA 0.0000 ug/l 03/04/85 1 IT v 
ENGLE WELL CULEBRA XYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01/31/90 31T v 
ENGLE WELL CULEBRA ZINC o.zooo o.zooo 0.19 o.oz mg/l 03/04/85 11T ME 
ENGLE WELL CULEBRA ZINC 0.3700 0.3700 < 0.01 < 0.01 mg/l 12/08/87 Z IT ME 
ENGLE WELL CULEBRA ZINC z.zooo z.zooo < .oz < .oz mg/l 01131/90 3 IT MT 
ENGLE WELL CULEBRA pH 6.5000 NA 0.0000 03/04/85 1 IT GC 
ENGLE WELL CULEBRA pH 6.Z800 6.4000 12/08/87 Z IT GC 
ENGLE WELL CULEBRA pH 7.1000 7.1100 01/31/90 3 IT GC 

** FAIRVIEW WINDMILL 
FAIRVIEW WINDMILL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 Ull/l 07/06/88 ZIT v 
FAIRVIEW WINDMILL DEWEY LAKE 1,1·DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE 1,1·DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 ZIT v 
FAIRVIEW WINDMILL DEWEY LAKE 1,Z·DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE 1,Z·DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 Ull/l 07/06/88 ZIT v 

• • • 
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FAIRVIEW WINDMILL DEWEY LAKE Z,4,5·TP (SILVEX) < 0.0005 NA 0.0000 mg/l 11/16/87 1 IT HP 
FAIRVIEW WINDMILL DEWEY LAKE Z,4,5·TP (SILVEX) < 0.0005 NA 0.0000 mg/l 07/06/88 ZIT HP 
FAIRVIEW WINDMILL DEWEY LAKE Z,4·D < 0.0050 NA 0.0000 mg/l 11/16/87 1 IT HP 
FAIRVIEW WINDMILL DEWEY LAKE Z,4-D < 0.0050 NA 0.0000 mg/l 07/06/88 Z IT HP 
FAIRVIEW WINDMILL DEWEY LAKE ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 07/06/88 ZIT ME 
FAIRVIEW WINDMILL DEWEY LAKE BARIUM 0.0110 0.0110 < 0.005 < 0.005 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE BARIUM O.OZ80 O.OZ90 < 0.005 < 0.005 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 Z IT v 
FAIRVIEW .WINDMILL DEWEY LAKE BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 Z IT v 
FAIRVIEW WINDMILL DEWEY LAKE CADMIUM 0.0070 0.0100 < 0.005 < 0.005 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE CADMIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 ZIT v 
FAIRVIEW WINDMILL DEWEY LAKE CHLORIDE 140.0000 NA 0.0000 mg/l 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE CHLORIDE 140.0000 NA 0.0000 mg/l 07/06/88 Z IT GC 
FAIRVIEW WINDMILL DEWEY LAKE CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 Z IT v 
FAIRVIEW WINDMILL DEWEY LAKE CHROMIUM 0.0500 0.0600 < 0.01 < 0.01 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE CHROMIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 07/06/88 Z IT ME 
FAIRVIEW WINDMILL DEWEY LAKE COLOR zoo.oooo NA 0.0000 cu 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE COLOR < 1.0000 NA 0.0000 cu 07/06/88 2 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE COPPER 0.0100 o.ozoo < 0.01 < 0.01 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE COPPER 0.1100 0.1ZOO < 0.01 < 0.01 mg/l 07/06/88 Z IT ME 
FAIRVIEW WINDMILL DEWEY LAKE DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 21T v 
FAIRVIEW WINDMILL DEWEY LAKE DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
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FAIRVIEW WINDMILL DEWEY LAKE DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
FAIRVIEW WINDMILL DEWEY LAKE ENDRIN < 0.0200 NA 0.0000 ug/l 11/16/87 11T HP 
FAIRVIEW WINDMILL DEWEY LAKE ENDRIN < 0.0200 NA 0.0000 Ug/l 07106/88 2 IT HP 
FAIRVIEW WINDMILL DEWEY LAKE FLUORIDE 2.0000 NA 0.0000 mg/l 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE FLUORIDE 2.1000 NA 0.0000 mg/l 07/06/88 2 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE IRON 6.7000 6.8000 < 0.01 < 0.01 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE IRON 0.0800 0.0800 < 0.01 < 0.01 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE LEAD 0.0700 0.0900 < 0.05 < 0.05 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE LEAD < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE LINDANE < . 0.0400 NA 0.0000 ug/l 11/16/87 1 IT HP 
FAIRVIEW WINDMILL DEWEY LAKE LINDANE < 0.0400 NA 0.0000 ug/l 07106188 2 IT HP 
FAIRVIEW WINDMILL DEWEY LAKE LSI CORROSIVITY -0.3400 NA 0.0000 11/16/87 11T GC 
FAIRVIEW WINDMILL DEWEY LAKE LSI CORROSIVITY -0.0800 NA 0.0000 -- 07106/88 2 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE MANGANESE 0.1500 0.1500 < 0.005 < 0.005 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE MANGANESE 0.0520 0.0600 < 0.005 < 0.005 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE MBAS < 0.0250 < 0.0250 mg/l 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE MBAS 0.0320 NA 0.0000 mg/l 07/06/88 2 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 11/16/87 11T ME 
FAIRVIEW WINDMILL DEWEY LAKE MERCURY 0.0024 NA 0.0000 < 0.0002 < 0.0002 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE METHOXYCHLOR < 0.0010 NA 0.0000 mg/l 11/16/87 1 IT HP 
FAIRVIEW WINDMILL DEWEY LAKE METHOXYCHLOR < 0.0010 NA 0.0000 mg/l 07/06/88 2 IT HP 
FAIRVIEW WINDMILL DEWEY LAKE NITRATE 0.3000 NA 0.0000 mg/l N03·N 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE NITRATE 1.4000 NA 0.0000 mg/l N03-N 07106188 2 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE ODOR 20.0000 NA 0.0000 T.O.N 11/16/87 11T GC 
FAIRVIEW WINDMILL DEWEY LAKE ODOR 1.0000 NA 0.0000 T .O.N. 07/06/88 2 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE P-DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07106/88 2 IT v 
FAIRVIEW WINDMILL DEWEY LAKE RESIDUE, FILTERABLE a 180 C 3400.0000 NA 0.0000 mg/l 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE RESIDUE, FILTERABLE a 180 C 3300.0000 NA 0.0000 RV/l 07/06/88 2 IT GC 

• • 
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FAIRVIEW WINDMILL DEWEY LAKE SELENIUM 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE SELENIUM 0.0110 NA 0.0000 < 0.005 < 0.005 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE SILVER < 0.0100 0.0100 < 0.01 < 0.01 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE SILVER < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE SULFATE 1600.0000 NA 0.0000 mg/l 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE SULFATE 1900.0000 NA 0.0000 mg/l 07/06/88 21T GC 
FAIRVIEW WINDMILL DEWEY LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 21T v 
FAIRVIEW WINDMILL DEWEY LAKE TOXAPHENE < 0.0005 NA 0.0000 mg/l 11/16/87 11T HP 
FAIRVIEW WINDMILL DEWEY LAKE TOXAPHENE < 0.0005 NA 0.0000 mg/l 07/06/88 2 IT HP 
FAIRVIEW .WINDMILL DEWEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/16/87 11T v 
FAIRVIEW WINDMILL DEWEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07106/88 2 IT v 
FAIRVIEW WINDMILL DEWEY LAKE TURBIDITY 120.0000 120.0000 NTU 11116/87 11T GC 
FAIRVIEW WINDMILL DEWEY LAKE TURBID tTY 1.0000 NA 0.0000 NTU 07/06/88 2 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 11!16/87 1 IT v 
FAIRVIEW WINDMILL DEWEY LAKE VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 07/06/88 2 IT v 
FAIRVIEW WINDMILL DEWEY ,LAKE ZINC 0.0200 0.0200 < 0.01 < 0.01 mg/l 11/16/87 1 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE ZINC 0.0200 0.0100 < 0.01 < 0.01 mg/l 07/06/88 2 IT ME 
FAIRVIEW WINDMILL DEWEY LAKE pH 7.1700 NA 0.0000 11/16/87 1 IT GC 
FAIRVIEW WINDMILL DEWEY LAKE pH 7.1000 7.1300 -- 07/06/88 21T GC 

** H-02a 
H-02a CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 < 5.0000 ug/l 04/21/86 11T v 
H-02a CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H·02a CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H-02a CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 < 5.0000 ug/l 04/21186 1 IT v 
H·02a CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/12/87 21T v 
H-02a CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H·02a CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
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H·02a CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H·02a CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H-02a CULEBRA 1,1-DICHLOROETHANE < 5.0000 < 5.0000 Ug/l 04/21/86 1 IT v 
H-02a CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/12!87 2 IT v 
H-02a CULEBRA 1,1-DICHLOROETHANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 31T v 
H-02a CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 < 5.0000 Ug/l 04/21/86 1 IT v 
H·02a CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H·02a CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01!19/89 3 IT v 
H-02a CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H·02a CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01!19/89 3 IT sv 
H·02a CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/12!87 2 IT sv 
H·02a CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H·02a CULEBRA 1,2·DICHLOROETHANE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H·02a CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H·02a CULEBRA 1,2-DICHLOROETHANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H·02a CULEBRA 1,2-DICHLOROPROPANE < 5.0000 < 5.0000 Ug/l 04/21/86 1 IT v 
H-02a CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 08112/87 ZIT v 
H·02a CULEBRA 1,2-DICHLOROPROPANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H·02a CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08!12/87 2 IT sv 
H·02a CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H-02a CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H·02a CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/12/87 ZIT sv 
H·02a CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 

• • • 
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H·02a CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA 2,4-0ICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H-02a CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a . CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 Ug/l 08/12/87 2 IT sv 
H·02a CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H·02a CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 Ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 Ug/l 04/21/86 11T sv 
H-02a CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01!19/89 3 IT sv 
H-02a CULEBRA 2·BUTANONE < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-02a CULEBRA 2-BUTANONE < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 3 IT v 
H-02a CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA 2-CHLoROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-02a CULEBRA 2-CHLoROETHYLVINYL ETHER < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 31T v 
H-02a CULEBRA 2-CHLoRONAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H-02a CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H-02a CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
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H·02a CULEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA Z·HEXANONE < 10.0000 < 10.0000 ug/l 04/21186 1 IT v 
H-02a CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 08/12187 ZIT v 
H·02a CULEBRA 2-HEXANONE < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 3 IT v 
H·02a CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/21186 1 IT sv 
H·OZa CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/12187 Z IT sv 
H·02a CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/Z1/86 1 IT sv 
H·02a CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/12187 ZIT sv 
H·02a CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA 2-NJTROANILINE < 50.0000 NA 0.0000 ug/l 08/12187 2 IT sv 
H·02a CULEBRA 2·NJTROANILINE < 50.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 04/Z1/86 1 IT sv 
H-02a CULEBRA 2-NITROPHENOL < 50.0000 NA 0.0000 ug/l 08/12187 ZIT sv 
H-02a CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA 3,31 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 04/Z1/86 1 IT sv 
H-02a CULEBRA 3,3 1 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 08/12187 2 IT sv 
H·02a CULEBRA 3,3'-DicHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 01119/89 3 IT sv 
H· 02a CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/Z1186 1 IT sv 
H-02a CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H·OZa CULEBRA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/Z1/86 1 IT sv 
H·02a CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 08/12187 Z IT sv 
H-OZa CULEBRA 3-NITR~NILINE < 50.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 04/Z1/86 1 IT sv 
H·02a CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 08/12/87 ZIT sv 
H·OZa CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-OZa CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/Z1/86 1 IT sv 
H-02a CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/1Z/87 ZIT sv 

•• • .I 
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H-02a CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H-02a CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 Ug/l 08/12/87 21T sv 
H-02a CULEBRA 4- CHLOROAN ILl NE < 10.DOOO NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01!19/89 3 IT sv 
H-02a CULEBRA 4-METHYL-2-PENTANONE < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 Ug/l 08/12/87 2 IT v 
H-02a CULEBRA 4-METHYL-2-PENTANONE < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 3 IT v 
H-02a . CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 04/21186 1 IT sv 
H-02a CULEBRA 4-NITRoANILINE < 50.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA 4-N ITROPHENOL < 50.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H-02a CULEBRA 4-N ITRoPHENOL < 50.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H-02a CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA ACETONE . < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA ACETONE 1400.0000 NA 0.0000 ug/l 08/12/87 ZIT v 
H-02a CULEBRA ACETONE 27.0000 1200.0000 1200 17 ug/l 01/19/89 l IT v 
H-02a CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 ~/l 04/21/86 1 IT GC 
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H-02a CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 08/12!87 21T GC 
H-02a CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 01/19/89 31T GC 
H-02a CULEBRA ALKALINITY CHC03) 56.DOOO NA 0.0000 mg/l 04/21/86 1 IT GC 
H-02a CULEBRA ALKALINITY (HC03) 54.0000 54.0000 mg/l 08/12/87 2 IT GC 
H-02a CULEBRA ALKALINITY (HC03) 57.0000 57.0000 mg/l 01/19/89 31T GC 
H-02a CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 08/12/87 2 IT ME 
H-02a CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 01/19/89 3 IT MT 
H-02a CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 04!21/86 1 IT sv 
H-02a CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H-02a. CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 08/12/87 2 IT ME 
H-02a CULEBRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 01!19/89 3 IT MT 
H-02a CULEBRA ARSENIC < 0.0100 < 0.0100 < 0.001 < 0.001 mg/l 04!21/86 1 IT ME 
H-02a CULEBRA ARSENIC 0.0150 0.0130 < 0.005 < 0.005 mg/l 08/12/87 21T ME 
H-02a CULEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 01/19/89 31T MT 
H-02a CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 08/12/87 21T ME 
H-02a CULEBRA BARIUM ' < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 01/19/89 31T MT 
H-02a CULEBRA BENZENE < 5.0000 < 5.0000 ug/l 04/21!86 1 IT v 
H-02a CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 08/12/87 21T v 
H-02a CULEBRA BENZENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01!19/89 3 IT v 
H-02a CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H-02a CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H-02a CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H-02a CULEBRA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
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H·02a CULEBRA BENZOCG,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA BENZOCG,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H· 02a CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 01/19/89 l IT sv 
H·02a CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 08112/87 2JT sv 
H-02a CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H·02a CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H·02a CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 04/21/86 1 IT ME 
H-02a CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 qJ/l 08/12/87 2 IT ME 
H-02a CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 IIV/l 01/19/89 liT MT 
H·02a CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 1.19/l 04/21/86 1 IT sv 
H-02a CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 08112/87 2 IT sv 
H-02a CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 01/19/89 l IT sv 
H·02a CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 ' NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA BISC2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 01/19/89 l IT sv 
H·02a CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA BISC2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 01/19/89 l IT sv 
H·02a CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 08112/87 21T sv 
H·02a CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE 20.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H·02a CULEBRA BORON 10.0000 10.0000 < 0.01 < 0.01 ~V/l 04/21186 1 IT ME 
H·02a CULEBRA BORON 10.0000 10.0000 < 0.01 < 0.01 IIV/l 08/12/87 21T ME 
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H-02a CULEBRA BORON 11.0000 11.0000 < 0.01 < 0.01 mg/l 01/19/89 3 IT MT 
H-02a CULEBRA BROMIDE < 1.0000 NA 0.0000 mg/l 04/21/86 1 IT GC 
H-02a CULEBRA BROMIDE < 2.0000 NA 0.0000 mg/l 08/12/87 2 IT GC 
H-02a CULEBRA BROMIDE 3.0000 3.0000 mg/l 01/19/89 3 IT GC 
H-02a CULEBRA BROMOFORM < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 08!12/87 2 IT v 
H-02a CULEBRA BROMOFORM < 5.0000 < 5.0000 < 5 < 5 ug/l 01!19/89 3 IT v 
H-02a CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08!12!87 21T sv 
H-02a CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/19/89 31T sv 
H-02a . CULEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 08!12!87 2 IT ME 
H-02a CULEBRA CADMIUM 0.0800 0.0800 < 0.005 < 0.005 mg/l 01/19/89 3 IT MT 
H-02a CULEBRA CALCIUM 700.0000 710.0000 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA CALCIUM 670.0000 NA 0.0000 mg/l 08!12/87 2 IT ME 
H-02a CULEBRA CALCiuM no.oooo no.oooo mg/l 01!19/89 31T MC 
H-02a CULEBRA CARBON ·DISULFIDE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 08!12/87 2 IT v 
H-0211 CULEBRA CARBON DISULFIDE < 5.0000 < 5.0000 < 5 < 5 ug/l 01!19/89 31T v 
H-0211 CULEBRA CARBON TETRACHLORIDE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-0211 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-0211 CULEBRA CARBON TETRACHLORIDE < 5.0000 < 5.0000 < 5 < 5 Ug/l 01/19/89 3 IT v 
H-02a CULEBRA CESIUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 04/21/86 1 IT ME 
H-0211 CULEBRA CESIUM 0.1000 0.1000 0.03 0.03 mg/l 08/12/87 21T ME 
H-0211 CULEBRA CESIUM < 0.0600 < 0.0600 < 0.06 < 0.06 mg/l 01/19/89 3 IT MT 
H-02a CULEBRA CHLORIDE 5300.0000 NA 0.0000 mg/l 04/21/86 1 IT GC 
H-0211 CULEBRA CHLORIDE 4800.0000 NA 0.0000 mg/l 08/12/87 21T GC 
H-02a CULEBRA CHLORIDE 3600.0000 3600.0000 mg/l 01/19/89 31T GC 
H-02a CULEBRA CHLOROBENZENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 08!12/87 21T v 
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H-02a CULEBRA CHLOROBENZENE < 5.0000 < 5.0000 < 5 < 5 Ug/l 01/19/89 3 IT v 
H-02a CULEBRA CHLOROETHANE < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-02a CULEBRA CHLOROETHANE < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 3 IT v 
H-02a CULEBRA CHLOROFORM < 5.0000 < 5.0000 ug/l 04/21/86 11T v 
H-02a CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-02a CULEBRA CHLOROFORM < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H·02a CULEBRA CHROMII.Jt < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA CHROMII.Jt < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 08/12/87 2 IT ME 
H·02a CULEBRA CHROMII.Jt 0.4000 0.4000 < 0.01 < 0.01 mg/l 01/19/89 l IT MT 
H-02a . CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 01/19/89 l IT sv 
H-02a CULEBRA CIS·1,3-DICHLOROPROPENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA CIS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-02a CULEBRA CIS-1,l·DICHLOROPROPENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 l IT v 
H-02a CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 04/21/86 1 IT ME 
H·02a CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 08/12/87 2 IT ME 
H·02a CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 01!19/89 l IT MT 
H-02a CULEBRA COPPER < 0.1000 0.1100 < 0.01 < 0.01 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 08/12/87 ZIT ME 
H-02a CULEBRA COPPER < 0.1000 0.1000 < 0.01 < 0.01 mg/l 01!19/89 liT MT 
H-02a CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 04/21/86 tiT GC 
H-02a CULEBRA CYANIDE < 0.0400 NA 0.0000 nv/t 08/12/87 2 IT GC 
H-02a CULEBRA CYANIDE < 0.0100 NA 0.0000 1118/l 01/19/89 liT GC 
H-02a CtiLEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA DI·N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04!21!86 1 IT sv 
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H-02a CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H·02a CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA o.oooo ug/l 01/19/89 3 IT sv 
H·02a CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 Ug/l 04/21/86 1 IT sv 
H-0211 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H·02a CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-0211 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-0211 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 08/12/87 ZIT v 
H-0211 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 liT v 
H-02a CULEBRA DICHLOROBROMOMETHANE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H·02a CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-0211 CULEBRA DICHLOROBROMOMETHANE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H-0211 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-0211 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/12187 2 IT sv 
H-02a CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-0211 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21186 1 IT sv 
H-0211 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/12/87 ZIT sv 
H-0211 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-0211 CULEBRA ETHYLBENZENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H·02a CULEBRA ETHYLBENZENE < 5.0000 ' NA 0.0000 ug/l 08/12/87 ZIT v 
H·02a CULEBRA ETHYL BENZENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H-0211 CULEBRA Eh 388.0000 NA 0.0000 rnV 04/21/86 1 IT GC 
H-0211 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-0211 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ut/l 08/12/87 ZIT sv 
H-0211 CULEBRA FLUORANrHENE < 10.0000 NA 0.0000 ut/l 01/19/89 liT sv 
H-0211 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 04/21/86 11l sv 
H-0211 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 08/12/87 ZIT sv 

• • • 
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H·02a CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA FLUORIDE 14.0000 NA 0.0000 mg/l 04/21/86 1 IT GC 
H·02a CULEBRA FLUORIDE 2.1000 NA 0.0000 mg/l 08/12/87 2 IT GC 
H·02a CULEBRA FLUORIDE 2.2000 2.2000 mg/l 01/19/89 3 IT GC 
H·02a CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 Ug/l 01119/89 31T sv 
H·02a CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 04!21/86 1 IT sv 
H·02a CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H·02a CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H·02a CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 04!21/86 1 IT sv 
H-02a CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H·02a CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/21/86 11T sv 
H·02a CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H·02a CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 04/21/86 11T sv 
H-02a CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H·02a CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 01!19/89 3 IT sv 
H·02a CULEBRA IOOIDE 1.0000 NA 0.0000 mg/l 04/21/86 1 IT GC 
H-02a CULEBRA IOOIDE 8.0000 7.0000 mg/l 08/12/87 2 IT GC 
H·02a CULEBRA IOOIDE 9.0000 8.0000 mg/l 01/19/89 liT GC 
H·02a CULEBRA IRON 0 .• 7400 0.7800 < 0.01 < 0.01 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA IRON 0.3000 0.3000 < 0.01 < 0.01 RV/l 08/12/87 2 IT ME 
H-02a CULEBRA IRON 1.!000 1.2000 < 0.01 < 0.01 11111/l 01/19/89 liT MT 
H·02a CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 08/12/87 21T sv 
H·02a CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 !119/l 04/21/86 1 IT ME 
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H·02a CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 08/1Z/87 Z IT ME 
H·02a CULEBRA LEAD 0.5000 0.5000 < 0.05 < 0.05 mg/l 01/19/89 l IT MT 
H·02a CULEBRA LITHIUM 0.7200 o.noo < o.o1 < 0.01 mg/l 08/1Z/87 2 IT ME 
H·02a CULEBRA LITHIUM O.Z600 0.2500 < 0.01 < 0.01 mg/l 01/19/89 3 IT MT 
H·OZa CULEBRA MAGNESIUM 170.0000 170.0000 mg/l 04/Z1!86 1 IT ME 
H·OZa CULEBRA MAGNESIUM 160.0000 NA 0.0000 mg/l 08/1Z/87 ZIT ME 
H·OZa CULEBRA MAGNESIUM 170.0000 170.0000 mg/l 01/19/89 3 IT MC 
H·OZa CULEBRA MANGANESE 0.0700 0.0800 < 0.005 < 0.005 mg/l 04/Z1/86 1 IT ME 
H·OZa CULEBRA MANGANESE 0.0700 0.0700 < 0.005 < 0.005 mg/l 08/1Z/87 ZIT ME 
H· 02a CULEBRA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 01/19/89 3 IT MT 
H·OZa CULEBRA MERCURY < 0.0002 < o.oooz < o.oooz < 0.0002 mg/l 04/21/86 1 IT ME 
H·02a CULEBRA MERCURY 0.0002 < 0.0002 0.0002 < 0.0002 rng/l 08/1Z/87 Z IT ME 
H·OZa CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 01/19/89 l IT NT 
H·02a CULEBRA METHYL BROMIDE < 10.0000 < 10.0000 ug/l 04/Z1!86 1 IT v 
H·02a CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 08/1Z/87 ZIT v 
H·OZa CULEBRA METHYL BROMIDE < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 liT v 
H·02a CULEBRA METHYL CHLORIDE < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H·OZa CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 08/12/87 21T v 
H·OZa CULEBRA METHYL CHLORIDE < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 liT v 

· H-~Za CULEBRA METHYLENE CHLORIDE < 10.0000 < 10.0000 ug/l 04/Z1!86 1 IT v 
H·02a CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 08/1Z/87 Z IT v 
H·02a CULEBRA METHYLENE CHLORIDE 16.0000 45.0000 < 5 30 ug/l 01/19/89 3 IT v 
H·02a CULEBRA MOLYBDENUM 0.0400 O.OlOO < 0.01 0.02 mg/l 04/Z1/86 1 IT ME 
H·02a CULEBRA MOLYBDENUM 0.0600 0.0700 0.03 0.03 mg/l 08!1Z/87 2 IT ME 
H·02a CULEBRA MOLYBDENUM < 0.0500 < 0.0500 < 0.05 < 0.05 mg/l 01/19/89 l IT NT 
H·OZa CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H·02a CULEBRA N-NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 08!12/87 2 IT sv 
H·OZa CULEBRA N-NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H·OZa CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 04/Z1/86 1 IT sv 

• • • 
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H-02a CULEBRA N·NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA N·NITROS0-01-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 01/19/89 l IT sv 
H-02a CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 Ug/l 04/21/86 1 IT sv 
H-02a CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA NICKEL < 0.1000 < 0.1000 < O.Ol < O.Ol mg/l 04/21/86 1JT ME 
H-02a CULEBRA NICKEL < 0.3000 < 0.3000 < O.Ol < 0.03 mg/l 08/12/87 2 IT ME 
H-02a CULEBRA NICKEL < 0.1000 < 0.3000 < O.Ol < O.Ol mg/l 01/19/89 l IT MT 
H-02a CULEBRA NITRATE 0.3000 NA 0.0000 mg/l N03-N 04/21/86 1 IT GC 
H-02a CULEBRA NITRATE < 0.2000 NA 0.0000 mg/l N03-N 08/12/87 2 IT GC 
H-02a CULEBRA NITRATE < 0.0200 < 0.0200 mg/l 01/19/89 3JT GC 
H-02a CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 08/12!87 2 IT sv 
H-02a CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 01/19/89 3 IT sv 
H-02a CULEBRA P·CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 04i21/86 1JT sv 
H-02a CULEBRA P·CHLORO·M~CRESOL < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 01/19/89 l IT sv 
H-02a CULEBRA PCB < 1.0000 NA 0.0000 ug/l 08/12!87 2JT PC 
H-02a CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/21!86 tiT sv 
H-02a CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA PHENANrHRENE < 10.0000 NA 0.0000 ug/l 04/21!86 1 IT sv 
H-02a CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA PHENANYHRENE < 10.0000 NA 0.0000 ug/l 01/19/89 l IT. sv 
H-02a CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 04!21/86 11T sv 
H-02a CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 08/12/87 2 IT sv 
H-02a CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA PHENOLICS 0.0290 0.0260 mg/l 04/21/86 tiT GC 
H-02a CULEBRA PHENOLICS 0.0970 NA 0.0000 1119/l 08/12/87 2 IT GC 
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H-02a CULEBRA PHENOLICS < 0.0100 NA 0.0000 mg/l 01/19/89 l IT GC 
H-02a CULEBRA PHOSPHATE 0.0200 NA 0.0000 mg/l T-P04-P 04/21/86 1 IT GC 
H-02a CULEBRA PHOSPHATE < 0.0100 NA 0.0000 mg/l T-P04-P 08/12/87 2 IT GC 
H-02a CULEBRA PHOSPHORUS 0.0200 0.0400 mg/l 01/19/89 l IT GC 
H-02a CULEBRA POTASSIUM 97.0000 98.0000 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA POTASSIUM 100.0000 NA 0.0000 mg/l 08/12187 2 IT ME 
H-02a CULEBRA POTASSIUM 110.0000 110.0000 mg/l 01/19/89 l IT MC 
H-02a CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 04/21/86 1 IT sv 
H-02a CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 08/12187 2 IT sv 
H-02a CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 01/19/89 liT sv 
H-02a CULEBRA RESIDUE, FILTERABLE a 180 C 13000.0000 14000.0000 mg/l 04121/86 1 IT GC 
H-02a CULEBRA RESIDUE, FILTERABLE a 180 C 11000.0000 11000.0000 mg/l 08/12/87 2 IT GC 
H-02a CULEBRA RESIDUE, FILTERABLE a 180 C 10500.0000 10400.0000 mg/l 01/19/89 l IT GC 
H-02a CULEBRA RESIDUE, NONFILTERABLE a 105 C 60.0000 NA 0.0000 mg/l 04/21186 1 IT GC 
H-02a CULEBRA RESIDUE, NONFILTERABLE a 105 C 51.0000 51.0000 rng/l 08/12/87 2 IT GC 
H-02a CULEBRA RESIDUE, NONFILTERABLE a 105 C 8.0000 9.0000 rng/l 01!19/89 liT GC 
H-02a CULEBRA SELENIUM < 0.0100 < 0.0100 < 0.001 < 0.001 mg/l 04/21/86 11T ME 
H-02a CULEBRA SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 08/12/87 2 IT ME 
H-02a CULEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 rng/l 01/19/89 l IT MT 
H-02a CULEBRA SILICA 11.0000 11.0000 < 0.2 < 0.2 rng/l 04/21/86 11T ME 
H-02a CULEBRA SILICA 11.0000 14.0000 < 0.2 < 0.2 mg/l 08/12187 2 IT ME 
H-02a CULEBRA SILICA 6.0000 6.2000 mg/l 01/19/89 liT GC 
H-02a CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 nv/l 08/12/87 2 IT ME 
H-02a CULEBRA SILVER 0.2000 0.2000 < 0.01 < 0.01 mg/l 01!19/89 liT MT 
H-02a CULEBRA SODIUM 1600.0000 3600.0000 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA SODIUM 2600.0000 NA 0.0000 mg/l 08/12/87 21T ME 
H-02a CULEBRA SODIUM 1400.0000 1400.0000 mg/l 01119/89 liT MC 
H-02a CULEBRA SPECIFIC CONDUCTANCE 18500.0000 18500.0000 Ultios/cnS25C 04/21/86 1 IT GC 
H-02a CULEBRA SPECIFIC CONDUCTANCE 15800.0000 15700.0000 Ultios/cnQ25C 08/12/87 2 IT GC 
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H-02a CULEBRA SPECI~IC CONDUCTANCE 15800.0000 15800.0000 ll4hos/cmGl25C 01/19/89 liT GC 
H-02a CULEBRA STRONTIUM 6.8000 6.9000 0.01 0.01 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA STRONTIUM 9.8000 9.8000 < 0.01 < 0.01 mg/l 08/12/87 2 IT ME 
H-02a CULEBRA STRONTIUM 8.6000 8.6000 0.01 0.01 mg/l 01/19/89 l IT MT 
H-02a CULEBRA STYRENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA STYRE~E < 5.0000 NA 0.0000 ug/l 08/12/87 21T v 
H-02a CULEBRA STYRENE < 5.0000 < 5.0000 < 5 < 5 Ug/l 01/19/89 l IT v 
H-02a CULEBRA SULFAl'.E 3300.0000 NA 0.0000 mg/l 04/21/86 1 IT GC 
H-02a CULEBRA SULFATE 2900.0000 NA 0.0000 mg/l 08/12/87 21T GC 
H-02a CULEBRA SULFATE 2600.0000 2600.0000 mg/l 01/19/89 l IT GC 
H-02a . CULEBRA TETRACHLOROETHYLENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H·02a CULEBRA TETRACHLOROETHYLENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 l IT v 
H-02a CULEBRA THALLIUM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 08/12/87 2 IT ME 
H-02a CULEBRA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 01/19/89 31T MT 
H-02a CULEBRA TIN < 0.4000 < 0.4000 < 0.04 < 0.04 mg/l 08/12/87 21T ME 
H-02a CULEBRA TITANIUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 04/21/86 1 IT ME 
H-02a CULEBRA TITANIUM < O.lOOO < O.lOOO < 0.3 < 0.3 mg/l 08/12/87 2JT ME 
H-02a CULEBRA TITANIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 01/19/89 l IT MT 
H-02a CULEBRA TOLUENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H·02a CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 08/12/87 2JT v 
H-02a CULEBRA TOLUENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 liT v 
H-02a CULEBRA TOTAL 'ORGANIC CARBON 7.0000 NA 0.0000 mg/l 04/21/86 1 IT GC 
H·OZa CULEBRA TOTAL 'ORGANIC CARBON 5.0000 5.0000 mg/l 08/12/87 2IT GC 
H-02a CULEBRA TOTAL ORGANIC CARBON 5.0000 6.0000 mg/l 01/19/89 l IT GC 
H-02a CULEBRA TOTAL ORGANIC HALOGEN 0.1400 NA 0.0000 mg/l 04/21/86 1 IT GC 
H-02a CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 08/12/87 2 IT GC 
H·02a CULEBRA TOTAL ORGANIC HALOGEN 0.0700 0.0900 mg/l 01/19/89 l IT GC 
H·OZa CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
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H-02a CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 Ug/l 08/12!87 2 IT v 
H-02a CULEBRA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 3 IT v 
H-02a CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 < 5.0000 ug/l 04121/86 1 IT v 
H-02a CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 08/12!87 2 IT v 
H-02a CULEBRA TRANS-1,3·DICHLOROPROPENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 liT v 
H-02a CULEBRA TRICHLOROETHYLENE < 5.0000 < 5.0000 ug/l 04/21186 1 IT v 
H·02a CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 08/12!87 21T v 
H-02a CULEBRA TRICHLOROETHYLENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01!19/89 l IT v 
H-02a CULEBRA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 08/12!87 2 IT ME 
H-02a CULEBRA VANADIUM 0.1000 0.1000 < 0.01 < 0.01 mg/l 01/19/89 3 IT MT 
H-02a CULEBRA VINYL ACETATE < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 08!12!87 2 IT v 
H-02a CULEBRA VINYL ACETATE < 10.0000 < 10.0000 < 10 < 10 ug/l 01!19/89 3 IT v 
H-02a CULEBRA VINYL CHLORIDE < 10.0000 < 10.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 08!12/87 2 IT v 
H-02a CULEBRA VINYL CHLORIDE < 10.0000 < 10.0000 < 10 < 10 ug/l 01/19/89 liT v 
H-02a CULEBRA XYLENE < 5.0000 < 5.0000 ug/l 04/21/86 1 IT v 
H-02a CULEBRA XYLENE. < 5.0000 NA 0.0000 ug/l 08/12/87 2 IT v 
H-02a CULEBRA XYLENE < 5.0000 < 5.0000 < 5 < 5 ug/l 01/19/89 l IT v 
H-02a CULEBRA ZINC < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 04/21/86 11T ME 
H-02a CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 08/12/87 21T ME 
H-02a CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 01!19/89 3 IT MT 
H-02a CULEBRA pH 7.8300 NA 0.0000 04/21!86 1 IT GC 
H-02a CULEBRA pH 7.4400 7.7400 08!12/87 2 IT GC 
H-02a CULEBRA pH 7.7300 7.7400 01!19/89 3 n · GC 

** H-02c 
H-02c CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/11/89 1 IT v 
H-02c CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12111/89 1 IT v 

• .) 
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H-02c CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H-02c CULEBRA 1,1-DICHLOROETHANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H-02c CULEBRA 1,1-D~CHLOROETHYLENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H-02c CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA 1,2-DICHLOROETHANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 11T v 
H·02c CULEBRA 1,2-DICHLOROPROPANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H·02c CULEBRA 1,3-DICHLOROBENZENE 11.0000 NA 0.0000 < 10 ug/l 12/13/89 11T sv 
H·02c CULEBRA 1,4-DICHLOROBENZENE 23.0000 NA 0.0000 < 10 ug/l 12/13/ll9 1 IT sv 
H·02c CULEBRA 2,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 < 50 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 < 50 ug/l 12/13/89 11T sv 
H·02c CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2·BUTANONE < 10.0000 < 200.0000 20 < 10 ug/l 12/13/89 11T v 
H-02c CULEBRA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 11T sv 
H-02c CULEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 11T sv 
H-02c CULEBRA 2-HEXANONE < 10.0000 < 200.0000 < 10 < 10 ug/l 12/13/89 11T v 
H·02c CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2·METHYLPHENOL < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 < 50 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 11T sv 
H-02c CULEBRA 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 < 20 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 < 50 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA 4,6-DINITR0-0-CRESOL < 50.0000 NA 0.0000 < 50 ug/l 12/13/89 11T sv 
H-02c CULEBRA 4·BROMOPHENYL PHENYL ETHER "< 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 11T sv 
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H-02c CULEBRA 4-CHLoROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 < 10 ug/l 12/11/89 1 IT sv 
H-02c CULEBRA 4-METHYL-2-PENTANONE < 10.0000 < 200.0000 < 10 < 10 ug/l 12/11/89 1 IT v 
H·02c CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 < 10 ug/l 12/11/89 11T sv 
H-02c CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 < 50 ug/l 12/11/89 1 IT sv 
H-02c CULEBRA 4 • N ITROPHENOL < 50.0000 NA 0.0000 < 50 ug/l 12/11/89 1 IT sv 
H-02c CULEBRA ACENAPHTHENE < 10.0000 NA o .. oooo < 10 ug/l 12/11/89 11T sv 
H-02c CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 < 10 ug/l 12/11/89 1 IT sv 
H·02c CULEBRA ACETONE 2800.0000 2100.0000 < 10 < 10 ug/l 12/11/89 11T v 
H·02c CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 12/13/89 1 IT GC 
H-02c CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 07/25/90 2 IT GC 
H·02c CULEBRA ALKALINITY (HC03) 56.0000 NA 0.0000 mg/l 12/13/89 11T GC 
H-02c CULEBRA ALKALINITY (HC03) 60.0000 0.0000 mg/l 07/25/90 2 IT GC 
H-02c CULEBRA Ali.Jill N(JM < 0.2000 < 0.2000 < 0.2 < 0.2 mg/l 12/13/89 1 IT MT 
H-02c CULEBRA Ali.Jill NI.Jil < 2.0000 < 2.0000 < .2 < .2 mg/l 07/25/90 21T MT 
H·02c CULEBRA ANTHRACENE < 10.0000 NA 0.0000 < 10 ug/l 12/11/89 11T sv 
H-02c CULEBRA ANTUQIY 0.0900 0.0800 < 0.06 < 0.06 mg/l 12/11/89 1 IT MT 
H·02c CULEBRA ANTIMONY < 0.6000 < 0.6000 < .06 < .06 mg/l 07/25/90 21T MT 
H-02c CULEBRA AROCLOR 1016 < 0.5000 NA 0.0000 < 0.5 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA AROCLOR 1221 < 0.5000 NA 0.0000 < 0.5 ug/l 12/11/89 1 IT . sv 
H-02c CULEBRA AROCLOR 1212 < 0.5000 NA 0.0000 < 0.5 ug/l 12/11/89 1 IT sv 
H·02c CULEBRA AROCLOit 1242 < 0.5000 NA 0.0000 < 0.5 ug/l 12/11/89 1 IT sv 
H-02c CULEBRA AROCLOR 1248 < 0.5000 NA 0.0000 < 0.5 ug/l 12/11/89 1 IT sv 
H·02c CULEBRA AROCLOR 1254 < 1.0000 NA 0.0000 < 1.0 ug/l 12/11/89 1 IT sv 
H-02c CULEBRA AROCLOR 1260 < 1.0000 NA 0.0000 < 1.0 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA ARSENIC < 0.1000 NA 0.0000 < 0.01 < 0.01 RV/l 12113/89 1 IT MT 
H·02c CULEBRA ARSENIC < 0.0100 NA 0.0000 < .01 < .01 RV/l 07/25/90 21T MT 
H-02c CULEBRA BARII.Jil < 0.2000 < 0.2000 < 0.2 < 0.2 mg/l 12/13/89 11T MT 
H-02c CULEBRA BARII.Jil < 2.0000 < 2.0000 < .2 < .2 IIISI/l 07/25/90 ZIT MT 
H·02c CULEBRA BENZENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12!11/89 1 IT v 

• • • 
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H-02c CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 < 50 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 11T sv 
H-02c CULEBRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 12/13/89 1 IT MT 
H-02c CULEBRA BERYLLIUM < 0.0500 < 0.0500 < .005 < .005 mg/l 07/25/90 2 IT MT 
H-02c CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 < 10 ug/l 12!13/89 1 IT sv 
H-02c CULEBRA BIS(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA BORON 10.0000 9.7000 < 0.02 < 0.02 mg/l 12/13/89 1 IT MT 
H·02c CULEBRA BORON 11.0000 11.0000 < .02 < .02 nv/l 07/25/90 21T MT 
H-02c CULEBRA BROMIDE 6.0000 6.0000 nv/l 12!13/89 1 IT GC 
H·02c CULEBRA BROMIDE 12.0000 12.0000 mg/l 07/25/90 21T GC 
H-02c CULEBRA BROMOFORM < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H·02c CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA CADMIUM 0.0110 0.0120 < 0.005 < 0.005 nv/l 12/13/89 1 IT MT 
H·02c CULEBRA CADMIUM < 0.0500 < 0.0500 < .005 < .005 nv/l 07/25/90 2 IT MT 
H-02c CULEBRA CALCIUM 720.0000 710.0000 nv/l 12/13/89 1 IT MC 
H-02c CULEBRA CALCIUM 680.0000 680.0000 mg/l 07/25/90 21T MC 
H-02c CULEBRA CARBON DISULFIDE < 5.0000 < 100.0000 < 5 < 5 1.111/l 12/13/89 1 IT v 
H·02c CULEBRA CARBON TETRACHLORIDE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H·02c CULEBRA CESIUM < 1.0000 < 1.0000 < 0.1 < 0.1 ...,,. 12/13/89 1 IT MT 
H-02c CULEBRA CESIUM < 0.2000 < 0.2000 < .2 < .2 IIV/l 07/25/90 21T MT 
H-02c CULEBRA CHLORIDE 3700.0000 3600.0000 ...,,. 12/13/89 1 IT GC 
H-02c CULEBRA CHLORIDE 2700.0000 0.0000 ...,,. 07/25/90 21T GC 
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H·02c CULEBRA CHLOROBENZENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H·02c CULEBRA CHLOROETHANE < 10.0000 < 200.0000 < 10 < 10 ug/l 12/13/89 1 IT v 
H-02c CULEBRA CHLOROFORM < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 11T v 
H-02c CULEBRA CHROMillt 0.0600 0.0600 < 0.01 < 0.01 mg/l 12/13/89 1 IT MT 
H-02c CULEBRA CHROMillt 0.1000 0.1000 < .01 < .02 mg/l 07/25/90 2 IT MT 
H·02c CULEBRA CHRYSENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12!13/89 1 IT v 
H-02c CULEBRA COBALT < 0.0500 < 0.0500 < 0.05 < 0.05 1119/l 12/13/89 1 IT MT 
H·02c CULEBRA COBALT < 0.5000 < 0.5000 < .05 < .05 mg/l 07/25/90 2 IT MT 
H·02c CULEBRA COPPER < 0.0250 < 0.0250 < 0.025 < 0.025 mg/l 12!13/89 1 IT MT 
H·02c . CULEBRA COPPER < 0.2500 < 0.2500 < .025 < .025 mg/l 07/25/90 2 IT MT 
H·02c CULEBRA CYANIDE 0.0100 NA 0.0000 mg/l 12/13/89 1 IT GC 
H·02c CULEBRA CYANIDE < 0.0100 NA 0.0000 mg/l 07/25/90 2 IT GC 
H~02c CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 . 1 IT sv 
H-02c CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 < 10 ug/l 12!13/89 1 IT sv 
H·02c CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA D.OOOO < 10 ug/l 12!13/89 1 IT sv 
H·02c CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 < 10 ug/l 12!13/89 1 IT sv 
H-02c CULEBRA DIBROMOCHLOROMETHANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H-02c CULEBRA DICHLOROBROMOMETHANE < 5.0000 < 100.0000 < 5 < 5 ug/l 12!13/89 1 IT v 
H·02c CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 < 10 ug/l 12!13/89 11T sv 
H·02c CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 < 10 ug/l 12!13/89 1 IT sv 
H·02c CULEBRA ETHYLBENZENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H-02c CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA FLUORENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·02c CULEBRA FLUORESCEIN 16.0000 17.0000 1118/l 12/13/89 1 IT GC 
H-02c CULEBRA FLUORESCEIN 4.4000 4.6000 1119/l 07/25/90 ZIT GC 
H·02c CULEBRA FLUORIDE 2.4000 NA 0.0000 nv/l 12!13/89 1 IT GC 
H·02c CULEBRA FLUORIDE 2.5000 0.0000 mg/l 07/25/90 2 IT GC 
H-02c CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 

• • • 
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H-OZc CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 < 10 ug/l 1Z/13/89 1 IT sv 
H·OZc CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H·OZc CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 < 10 ug/l 1Z/13/89 1 IT sv 
H-OZc CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-OZc CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 12!13/89 1 IT GC 
H-02c CULEBRA IOOIDE 4.0000 5.0000 mg/l 07/25/90 2 IT GC 
H·OZc CULEBRA IRON 1.1000 1.1000 < 0.1 < 0.1 mg/l 1Z/13/89 1 IT MT 
H-OZc CULEBRA IRON 1.0000 1.0000 < .1 < .1 mg/l 07/Z5/90 2 IT MT 
H-02c CULEBRA ISOPHORONE < 10.0000 NA 0.0000 < 10 ug/l 1Z/13/89 1 IT sv 
H-OZc CULEBRA LEAD 0.0800 0.0900 < 0.05 < 0.05 mg/l 12/13/89 1 IT MT 
H-OZc CULEBRA LEAD <· 0.5000 < 0.5000 < .05 < .05 mg/l 07/25/90 ZIT MT 
H-OZc CULEBRA LITHIUM 0.2400 0.2400 < 0.01 < 0.01 1119/l 12!13/89 1 IT MT 
H-02c CULEBRA LITHIUM 0.2000 0.2000 < .01 < .01 mg/l 07/25/90 ZIT MT 
H-02c CULEBRA MAGNESIUM 150.0000 150.0000 mg/l 1Z/13/89 1 IT MC 
H-02c CULEBRA MAGNESIUM 160.0000 160.0000 mg/l 07/25/90 2 IT MC 
H-02c CULEBRA MANGANESE 0.1100 0.1000 < 0.015 < 0.015 mg/l 12!13/89 1 IT MT 
H-02c CULEBRA MANGANESE < 0.1500 < 0.1500 < .015 < .015 mg/l 07/25/90 ZIT MT 
H·OZc CULEBRA MERCURY < 0.0002 < 0.0002 < o.oooz < 0.0002 mg/l 12!13/89 1 IT MT 
H-02c CULEBRA MERCURY < o.oooz , < 0.0002 < .000~ < .0002 1119/l 07/25/90 ZIT MT 
H-OZc CULEBRA METHYL BROMIDE < 10.0000 < 200.0000 < 10 < 10 ug/l 12!13/89 11T v 
H-OZc CULEBRA METHYL CHLORIDE < 10.0000 < 200.0000 < 10 < 10 ug/l 12!13/89 1 IT v 
H-OZc CULEBRA METHYLENE CHLORIDE < 5.0000 < 100.0000 < 5 < 5 ug/l 12!13/89 1 IT v 
H-02c CULEBRA MOLYBDENUM 0.0400 0.0400 < o.oz < o.oz 1119/l 1Z/13/89 1 IT MT 
H-OZc CULEBRA MOLYBDENUM < 0.2000 < 0.2000 < .oz < .oz q/l 07/25/90 Z IT MT 
H-02c CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-OZc CULEBRA N-NIT~OSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 < 10 ug/l 1Z/13/89 1 IT sv 
H·02c CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 < 10 ug/l 12/13/89 1 IT sv 
H-02c CULEBRA NICKEL < 0.0400 < 0.0400 < 0.04 < 0.04 1118/l 1Z/13/89 1 IT MT 
H·02c CULEBRA NICKEL < 0.4000 < 0.4000 < .04 < .04 1118/l 07/Z5/90 ZIT MT 
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H·02c CULEBRA NITRATE < 0.0200 NA 0.0000 ~ll 12/13189 1 IT GC 
H·02c CULEBRA NITRATE < 0.0200 0.0000 ~ll 07/25190 2 IT GC 
H·02c CULEBRA NITROBENZENE < 10.0000 NA 0.0000 < 10 ugll 12/13189 11T sv 
H-02c CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 < 10 ugll 12113189 1 IT sv 
H·02c CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 < 50 ugll 12/13189 1 IT sv 
H-02c CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 < 10 ugll 12113189 1 IT sv 
H·02c CULEBRA PHENOL < 10.0000 NA 0.0000 < 10 ugll 12/13189 1 IT sv 
H·02c CULEBRA PHENOLICS < 0.0050 < 0.0100 ~ll 12/13189 1 IT GC 
H·02c CULEBRA PHENOLICS < 0.0050 0.0000 ~ll 07125/90 2 IT GC 
H·02c CULEBRA PHOSPHORUS 0.0400 NA 0.0000 ~ll 12/13189 11T GC 
H·02c CULEBRA PHOSPHORUS 0.0200 0.0000 ~ll 07125190 2 IT GC 
H·02c CULEBRA POTASSIUM 110.0000 110.0000 ~ll 12/13189 1 IT MC 
H·02c CULEBRA POTASSIUM 100.0000 100.0000 ~ll 07125190 2 IT MC 
H·02c CULEBRA PYRENE < 10.0000 NA 0.0000 < 10 ugll 12113189 1 IT sv 
H·02c CULEBRA RESIDUE, FILTERABLE a 180 C 10500.0000 NA 0.0000 ~ll 12/13189 1 IT GC 
H·02c CULEBRA RESIDUE, FILTERABLE a 180 C 9300.0000 0.0000 ~ll 07125190 2 IT GC 
H·02c CULEBRA RESIDUE, NONFILTERABLE a 105 C 7.0000 NA 0.0000 ~ll 12113189 1 IT GC 
H·02c CULEBRA RESIDUE, NONFILTERABLE a 105 C 62.0000 0.0000 ~ll 07125190 21T GC 
H·02c CULEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 ~ll 12113189 1 IT MT 
H·02c CULEBRA SELENIUM < 0.0500 NA 0.0000 < .005 < .005 ~ll 07125190 2 IT MT 
H-02c CULEBRA SILICA 5.8000 NA 0.0000 ~ll 12/13189 1 IT GC 
H·02c CULEBRA SILICA 6.2000 0.0000 ~ll 07/25190 2 IT GC 
H·02c CULEBRA SILVER 0.0200 0.0200 < 0.01 < 0.01 ~ll 12/13189 1 IT MT 
H·02c CULEBRA SILVER < 0.1000 < 0.1000 < .01 < .01 ..all 07/25/90 2 IT MT 
H-02c CULEBRA SODIUM 2700.0000 2700.0000 lftllll 12/13189 1 IT MC 
H·02c CULEBRA SODIUM 2000.0000 2000.0000 ..all 07125190 21T MC 
H·02c CULEBRA SPECIFIC CONDUCTANCE 12300.0000 12400.0000 lMhoslcmi25C 12/13189 1 IT GC 
H·02c CULEBRA SPECIFIC CONDUCTANCE 13900.0000 14000.0000 lMhosiCIIIII25C 07/25190 21T GC 
H·02c CULEBRA STRONTIUM 7.5000 7.3000 < 0.01 < 0.01 ..all 12113189 1 IT MT 

• • • 
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H-02c CULEBRA STRONTIUM 8.7000 8.8000 < .01 < .01 111!1/l 07/25/90 2 IT MT 
H-02c CULEBRA STYRENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H-02c CULEBRA SULFATE 3200.0000 3000.0000 mg/l 12113/89 1 IT GC 
H-02c CULEBRA SULFATE 2900.0000 0.0000 111!1/l 07125/90 2 IT GC 
H-02c CULEBRA TETRACHLOROETHYLENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12113/89 1 IT v 
H-02c CULEBRA THALLIUM < 1.0000 NA 0.0000 < 0.01 < 0.01 mg/l 12/13/89 1 IT MT 
H-02c CULEBRA THALLIUM < 0.0100 NA 0.0000 < .01 < .01 111!1/l 07/25/90 2 IT MT 
H-02c CULEBRA TITAN .... 0.0100 0.0100 < 0.01 < 0.01 mg/l 12113/89 1 IT MT 
H-02c CULEBRA TITANIUM < 0.1000 < 0.1000 < .01 < .01 111!1/l 07125/90 2 IT MT 
H-02c CULEBRA TOLUENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12/13/89 1 IT v 
H-02c . CULEBRA TOTAL ORGANIC CARBON 4.0000 4.0000 mg/l 12113/89 1 IT GC 
H-02c CULEBRA TOTAL ORGANIC CARBON 2.0000 2.0000 mg/l 07125/90 2 IT GC 
H-02c CULEBRA TOTAL ORGANIC HALOGEN 0.1700 0.1400 mg/l 12113/89 1 IT GC 
H-02c CULEBRA TOTAL ORGANIC HALOGEN 0.1100 0.0700 111!1/l 07/25/90 2 IT GC 
H-02c CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12113/89 1 IT v 
H-02c CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 < 100.0000 < 5 < 5 Ug/l 12113/89 1 IT v 
H-02c CULEBRA TRICHLOROETHYLENE < 5.0000 < 100.0000 5 < 5 ug/l 12/13/89 1 IT v 
H-02c CULEBRA VANADIUM < 0.0500 < 0.0500 < 0.05 < 0.05 111!1/l 12/13/89 1 IT MT 
H-02c CULEBRA VANADIUM < 0.5000 < 0.5000 < .05 < .05 mg/l 07/25/90 2 IT MT 
H-02c CULEBRA VINYL ACETATE < 10.0000 < 200.0000 < 10 < 10 ug/l 12/13/89 1 IT v 
H-02c CULEBRA VINYL CHLORIDE < 10.0000 < 200.0000 < 10 < 10 Ul/l 12/13/89 1 IT v 
H-02c CULEBRA XYLENE < 5.0000 < 100.0000 < 5 < 5 ug/l 12113/89 1 IT v 
H-02c CULEBRA ZINC < 0.0600 0.0600 < 0.02 < 0.02 mg/l 12/13/89 1 IT MT 
H-02c CULEBRA ZINC < 0.2000 < 0.2000 < .02 < .02 mall 07/25/90 2 . 1T MT 
H-02c CULEBRA pH 6.6500 6.6500 12/13/89 1 IT GC 
H-02c CULEBRA pH 7.4400 7.4400 07/25/90 2 IT GC 

** H-03b1 
H-03b1 MAGENTA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
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H·03b1 MAGENTA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0. 0000 ug/l 09/16/86 21T v 
H·03b1 MAGENTA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 31T v 
H-03b1 MAGENTA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H-03b1 MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H-03b1 MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 01/01/85 1 IT v 
H-03b1 MAGENTA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H-03b1 MAGENTA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H·03bJ MAGENTA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA 1,1-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H·03b1 MAGENTA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H·03b1 MAGENTA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03!16/89 4 IT v 
H·03b1 MAGENTA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 1,2,4~TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H·03b1 MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA 1,2-DJCHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/16/86 2· IT sv 
H·03b1 MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H·03b1 MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 

• • • 
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H·03b1 MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 31T v 
H-03b1 MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 41T v 
H·03b1 MAGENTA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 31T v 
H·03b1 MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 < 5 Ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA 1,2-DIPHENYLHYDRAZINE < 1.0000 NA 0.0000 ug/l 07/01/85 11T sv 
H-03b1 MAGENTA 1,3-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H-03b1 MAGENTA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H·03b1 MAGENTA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 1,3-D I,CHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 11T v 
H-03b1 MAGENTA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/01/85 11T sv 
H-03b1 MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 1,4-DlCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 2,4, 5·'TRI CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 2,4,5-.TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H-03b1 MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03!16/89 4 IT sv 
H·03b1 MAGENTA 2,4,6-:TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H-03b1 MAGENTA 2,4 ,6-.TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H·03b1 MAGENTA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
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H·03b1 MAGENTA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 07/01/85 11T sv 
H·03b1 MAGENTA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 Ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b~ MAGENTA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H-03b1 MAGENTA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 31T v 
H·03b1 MAGENTA 2-BUTANONE < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA 2-CHLOROETHYLVINYL ETHER < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H-03b1 MAGENTA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 41T v 
H-03b1 MAGENTA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H-03b1 MAGENTA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 

• • • 
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H·03b1 MAGENTA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H·03b1 MAGENTA 2· CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 2·HEXANONE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 2·HEXANONE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA 2·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA 2·HEXANONE < 10.0000 NA 0.0000 < 10 Ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA 2·MET~YLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2·METHYLNAPHTHALENE < 10.0000 . NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 Ug/l 09/02/87 liT sv 
H·03b1 MAGENTA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 2·METHYLPHENOL < 1.0000 NA 0.0000 Ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2·METHYLPHENOL < 10.0000 NA · 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA 2·MET~YLPHENOL < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 2·NITROANILINE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 2· NITROPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 2 • N ITROPHENOL < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA 2 • N ITROPHENOL < 10.0000 NA 0.0000 ug/l 09/02!87 3 IT sv 
H·03b1 MAGENTA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 3,3'·DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA 3,3'·QICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H·03b1 MAGENTA 3,3'·01CHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA 3,4·BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H· 03b1 MAGENTA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 09/02/87 liT sv 
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H·03b1 MAGENTA 3·NITROANILINE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/16/89 4JT sv 
H·03b1 MAGENTA 4,6·01NITRO·O·CRESOL < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 4,6-0INITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 4,6-0INITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 4-BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 4·CHLOROANILINE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 09116!86 21T sv 
H·03b1 MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 4 · CHL()ROAN ILl NE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 4·CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA 4·CHL0ROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 09/16/86 21T v 
H·03b1 MAGENTA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA 4-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H·03b1 MAGENTA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA 4·NITROANILINE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 

• • • 
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H-03b1 MAGENTA 4-NITROANILINE < 50.0000 NA 0.0000 Ug/l 09/16/86 21T sv 
H-03b1 MAGENTA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA 4-NITRoANILINE < 50.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H-03b1 MAGENTA 4-NITROPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA 4- N ITROPHENOL < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H-03b1 MAGENTA 4-N ITROPHENOL < 50.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H-03b1 MAGENTA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H-03b1 MAGENTA ACENAPHTHENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H·03b1 MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA ACETONE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA ACETONE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H-03b1 MAGENTA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA ACETONE < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA ACROLEIN < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA ALKALINITY (C03) 0.0000 0.0000 mg/l 09/16/86 21T GC 
H·03b1 MAGENTA ALKALINI.TY (C03) 0.0000 0.0000 mg/l 09/02/87 3 IT GC 
H·03b1 MAGENTA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 03/16/89 41T GC 
H·03b1 MAGENTA ALKALINl.TY (C03) 0.0000 NA 0.0000 1118/l 08/28/90 5 IT GC 
H-03b1 MAGENTA ALKALINITY (HC03) 58.0000 52.0000 mg/l 09/16/86 21T GC 
H·03b1 MAGENTA ALKALINITY (HC03) - 40.0000 41.0000 mg/l 09/02/87 liT GC 
H-03b1 MAGENTA ALKALINITY (HC03) 43.0000 41.0000 mg/l 03/16/89 4 IT GC 
H·03b1 MAGENTA ALKALINITY (HC03) 36.0000 0.0000 mg/l 08/28/90 5 IT GC 
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H-03b1 MAGENTA ALUMINUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 07/01/85 1 IT ME 
H-03b1 MAGENTA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 mg/l 09/16/86 2 IT ME 
H-03b1 MAGENTA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 09/02/87 3 IT ME 
H-03b1 MAGENTA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 03/16/89 4 IT MT 
H-03b1 MAGENTA ALUM IN~ 0.3000 0.3000 mg/l 08/28/90 5 IT MT 
H-03b1 MAGENTA ANTHRACENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ug/l Ol/16/89 4 IT sv 
H-03b1 MAGENTA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 09/02/87 3 IT ME 
H-03b~ MAGENTA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l Ol/16/89 4 IT MT 
H-03b1 MAGENTA ANTIMONY 0.1100 0.1000 mg/l 08/28/90 5 IT MT 
H-03b1 MAGENTA AROCLOR 1016 < 0.5000 NA 0.0000 ug/l Ol/16/89 4 IT sv 
H-03b1 MAGENTA AROCLOR 1221 < 0.5000 NA 0.0000 ug/l Ol/16/89 4 IT sv 
H-03b1 MAGENTA AROCLOR: 1232 < 0.5000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA AROCLOR 1242 < 0.5000 NA 0.0000 ug/l 03/16/89 41T sv 
H-03b1 MAGENTA AROCLOR 1248 < 0.5000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA AROCLOR 1254 < 1.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H-03b1 MAGENTA AROCLOR. 1260 < 1.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H-03b1 MAGENTA ARSENIC 0.0200 NA 0.0000 < 0.01 < 0.01 ms/l 07/01/85 1 IT ME 
H-03b1 MAGENTA ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 09/16/86 21T ME 
H-03b1 MAGENTA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 rng/l 09/02/87 liT ME 
H-Olb1 MAGENTA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 rng/l Ol/16/89 4 IT MT 
H-03b1 MAGENTA ARSENIC, < 0.0100 NA 0.0000 mg/l 08/28/90 SIT MT 
H-Olb1 MAGENTA BARIUM < 0.1000 < 0.1000 < 0.1 < 0.1 J!V/l 07/01/85 1 IT ME 
H-03b1 MAGENTA BARIUM . < 0.0500 NA 0.0000 < 0.005 < 0.005 RV/l 09/16/86 21T ME 
H-Olb1 MAGENTA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 09/02/87 liT ME 
H-Olb1 MAGENTA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l Ol/16/89 41T MT 
H-03b1 MAGENTA BARIUM < 0.2000 < 0.2000 rng/l 08/28/90 5 IT MT 

• • I •• 
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H-03b1 MAGENTA BENZENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA BENZENE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H-03b1 MAGENTA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09!02!81 31T v 
H-03b1 MAGENTA BENZENE < 5.0000 NA 0.0000 < 5 ug/l 03!16/89 4 IT v 
H-03b1 MAGENTA BENZIDINE < 4.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-Olb1 MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA BENZO(A)PYRENE 6.5000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 . MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H· 03b1 MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 09/16/86 Z IT sv 
H·Olb1 MAGENTA BENZOCG,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·Olb1 MAGENTA BENZOCG,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 07/01/85 11T sv 
H·03b1 MAGENTA BENZOCK)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 07/01!85 1 IT sv 
H·03b1 MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 09/16/86 21T SV 
H· Olb1 MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·Olb1 MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA BENZYL AlCOHOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·Olb1 MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 09!16/86 2 IT sv 
H·Olb1 MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
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H·03b1 MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 Ug/l 03/16/89 41T sv 
H·03b1 MAGENTA BERYLLIUM < 0.0010 < 0.0010 < 0.001 < 0.001 nv/l 07/01/85 1 IT ME 
H·03b1 MAGENTA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 nvtl 09/16/86 21T ME 
H·03b1 MAGENTA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 09/02/87 3 IT ME 
H·03b1 MAGENTA BERYLLIUM < 0.0500 < 0.0500 <0.005 < 0.005 nvtl 03/16/89 41T MT 
H-03b1 MAGENTA BERYLLIUM < 0.0050 < 0.0050 nvtl 08!28/90 5 IT MT 
H·03b1 MAGENTA BJS(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA BIS(2·CHLOROETHDXY)METHANE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H-03b1 MAGENTA BIS(2·CHLOROETHDXY)METHANE < 10.0000 NA 0.0000 ug/l 03!16/89 41T sv 
H·03b1 MAGENTA BIS(2·CHLDROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 01/01/85 1 IT sv 
H·03b1 MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H·03b1 MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA BIS(2·CHLOROISOPROPYL)ETHER < 1.0000 NA 0.0000 ug/l 07/01/85 11T sv 
H·03b1 MAGENTA BIS(2·CHLOROJSOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 09!16/86 21T sv 
H·03b1 MAGENTA BISC2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA BIS(2·ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA BJS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA BISC2·ErHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H·03bt MAGENTA BIS(2·ETHYLHEXYL)PHTHALATE 11.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA BORON 4.5000 NA 0.0000 < 0.01 0.24 nvtl 07/01/85 1 IT ME 
H· 03b1 MAGENTA BORON 3.5000 NA 0.0000 < 0.01 < 0.01 nvtl 09/16/86 2 IT ME 
H·03b1 MAGENTA BORON 3.4000 3.4000 < 0.01 < 0.01 ~/l 09/02/87 31T ME 
H·03b1 MAGENTA BORON 3.4000 3.4000 < 0.01 < 0.01 nvtl 03/16/89 41T MT 
H·03bt MAGENTA BORON 3.3000 3.3000 nvtl 08/28/90 5 IT MT 
H·03b1 MAGENTA BROMIDE 23.0000 NA 0.0000 nvtl 07/01/85 t IT GC 
H·03b1 MAGENTA BROMIDE 6.0000 NA 0.0000 nvtl 09/16/86 21T GC 

• • • 



• • • 
Page No. 100 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H·03b1 MAGENTA BROMIDE 6.0000 NA 0.0000 mg/l 09/02/87 3 IT GC 
H-03b1 MAGENTA BROMIDE. 6.0000 6.0000 mg/l 03/16/89 4 IT GC 
H-03b1 MAGENTA BROMIDE 6.0000 6.0000 mg/l 08/28/90 5 IT GC 
H-03b1 MAGENTA BROMOFORM < 1.0000 NA 0.0000 Ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA BROMOFORM < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA BROMOFORM < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/01!85 1 IT sv 
H·03b1 MAGENTA BUTYL BENZYl PHTHALATE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA CADMilll < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 09!02!87 3 IT ME 
H-03b1 MAGENTA CADMilll < 0.0500 < 0.0500 < 0.005 < 0.005 nvtl 03/16/89 4 IT MT 
H·03b1 MAGENTA CADMilll < 0.0170 < 0.0180 mg/l 08/28/90 5 IT MT 
H-03b1 MAGENTA CALC Ill! 1000.0000 NA 0.0000 nv/l 09!16186 2 IT ME 
H·03b1 MAGENTA CALC Ill! 920.0000 930.0000 nv/l 09!02!87 3 IT ME 
H-03b1 MAGENTA CALCilll 1000.0000 1000.0000 mg/l 03/16/89 4 IT MC 
H·03b1 MAGENTA CALC Ill! 1100.0000 1100.0000 nv/l 08/28/90 5 IT MC 
H-03b1 MAGENTA CARBON DISULFIDE < 1.0000 ' NA 0.0000 ug/l 07!01/85 tiT v 
H-03b1 MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H-03b1 MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 31T v 
H·03b1 MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 07/01/85 tiT v 
H·03b1 MAGENTA CARBON TETRACHLORIDE < 5.0iJOO NA 0.0000 ug/l 09/16/86 2. IT v 
H·03b1 MAGENTA CARBON TETRACHLORIDE < ,5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA CESilll < 0.1000 < 0.1000 < 0.1 < 0.1 11111/l 07/01!85 1 IT ME 
H·03b1 MAGENTA CESilll 0.2000 NA 0.0000 < 0.1 0.1 11111/l 09!16186 2 IT ME 
H·03b1 MAGENTA CESilll < 0.0100 < 0.0100 < 0.1 < 0.1 118/l 09/02/87 3 IT ME 
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H·03b1 MAGENTA CESIUM < 0.1200 < 0.1200 < 0.06 < 0.06 mg/l 03/16/89 41T MT 
H·03b1 MAGENTA CESIUM < 0.2000 < 0.2000 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA CHLORIDE 3500.0000 3500.0000 mg/l 09/16/86 2 IT GC 
H·03b1 MAGENTA CHLORIDE 3400.0000 3300.0000 mg/l 09/02/87 31T GC 
H·03b1 MAGENTA CHLORIDE 3300.0000 3400.0000 mg/l 03/16/89 41T GC 
H·03b1 MAGENTA CHLORID~ 3200.0000 3200.0000 mg/l 08!28/90 5 IT GC 
H·03b1 MAGENTA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/01!85 1 IT v 
H·03b1 MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA CHLOROB.ENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 ]IT v 
H·03b1 MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 41T v 
H·03b1 MAGENTA CHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 09/02!87 liT v 
H·03b1 MAGENTA CHLOROE.THANE < 10.0000 NA 0.0000 < 10 ug/l 03!16/89 41T v 
H·03b1 MAGENTA CHLOROFORM < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA CHLOROFORM < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H·03b1 MAGENTA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 31T v 
H·03b1 MAGENTA CHLOROFORM < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 41T v 
H·03b1 MAGENTA CHROMIUM < 0.0010 NA 0.0000 < 0.001 < 0.001 nv/l 07/01/85 1 IT ME 
H·03b1 MAGENTA CHROMIUM < 0.1000 NA 0.0000 < 0.01 0.01 nv/l 09/16/86 2 IT ME 
H·03b1 MAGENTA CHROMIUM < 0.1000 < 0.1000 < 0.01 < 0.01 q/l 09/02/87 3 IT ME 
H·03b1 MAGENTA CHROMIUM 0.2000 0.2000 < 0.01 0.01 1119/l 03/16/89 41T MT 
H·03b1 MAGENTA CHROMIUM 0.1200 0.1200 1119/l 08/28/90 5 IT MT 
H·03b1 MAGENTA CHRYSENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H·03b1 MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 09/02/87 31T sv 
H·03b1 MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 03!16/89 4 IT sv 
H·03b1 MAGENTA CJS-1,3-DJCHLOROPROPENE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H·03b1 MAGENTA CIS·1,3·DJCHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02!87 liT v 

• • • 



• • • 
Page No. 102 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL il ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H·03b1 MAGENTA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 03116/89 4 IT v 
H-03b1 MAGENTA COBALT 0.0040 NA 0.0000 < 0.001 < 0.001 ~/l 07/01185 1 IT ME 
H-03b1 MAGENTA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 ~/l 09/16/86 2 IT ME 
H-03b1 MAGENTA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 ~/l 09102187 3 IT ME 
H·03b1 MAGENTA COBALT . < 0.1000 < 0.1000 < 0.01 < 0.01 ~/l 03/16/89 4 IT MT 
H·03b1 MAGENTA COBALT < 0.0500 < 0.0500 ~/l 08/28/90 5 IT MT 
H-03b1 MAGENTA COPPER 0.0300 0.0300 < 0.01 < 0.01 ~/l 07/01/85 1 IT ME 
H·03b1 MAGENTA COPPER < 0.1000 NA 0.0000 < 0.01 0.01 ~/l 09116186 2 IT ME 
H·03b1 MAGENTA COPPER < 0.1000 < 0.1000 0.01 < 0.01 ~/l 09/02/87 3 IT ME 
H-03b1 MAGENTA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 ~/l 03/16/89 4 IT MT 
H·03b1 MAGENTA COPPER < 0.0250 < 0.0250 ~/l 08/28/90 5 IT MT 
H-03b1 MAGENTA CYANIDE < 0.0200 NA 0.0000 ~/l 07/01/85 1 IT GC 
H·03b1 MAGENTA CYANIDE < 0.0200 NA 0.0000 ~/l 09/16/86 2 IT GC 
H·03b1 MAGENTA CYANIDE < 0.0200 NA 0.0000 ~/l 09/02/87 3 IT GC 
H·03b1 MAGENTA CYANIDE < 0.0100 NA 0.0000 ~/l 03116/89 4 IT GC 
H-03b1 MAGENTA CYANIDE < 0.0100 0.0000 ~/l 08/28/90 5 IT GC 
H·03b1 MAGENTA DI-N-BUTYL PHTHALATE < 1.0000 NA 0.0000 Ug/l 07/01185 1 IT sv 
H-03b1 MAGENTA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09116186 21T sv 
H·03b1 MAGENTA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/01185 1 IT sv 
H·03b1 MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA DJ·N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA DIBENZO(A,H)ANTHRACENE < 1.0000 IIA 0.0000 ug/l 07/01185 1 IT sv 
H·03b1 MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H-03b1 MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 07/01185 1 IT sv 
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H·03b1 MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 Ug/l 09/16/86 ZIT sv 
H·03b1 MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H-03b1 MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H-03b1 MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H· 03b1 MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 09/16/86 ZIT v 
H-03b1 MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 liT v 
H·Olbl MAGENTA DICHLOROBRoMoMETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H·03b1 MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/16/86 ZIT sv 
H-03b1 MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/0Z/87 liT sv 
H-03b1 MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA ETHYLBENZENE < 1.0000 NA 0.0000 Ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA ETHYLBENZENE < 5.0000 ' NA 0.0000 '· ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H· 03b1 MAGENTA ETHYLBENZENE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H· 03b1 MAGENTA Eh 380.0000 NA 0.0000 rrN 09/16/86 2 IT GC 
H-03b1 MAGENTA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 09/16/86 21T sv 
H-03b1 MAGENTA FLUORANtHENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA FLUORENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
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H·03b1 MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 09/02/87 3fT sv 
H·03b1 MAGENTA FLUORENE < 10.0000 NA 0.0000 Ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA FLUORIDE 1.8000 1.8000 mg/l 07/01/85 1 IT GC 
H·03b1 MAGENTA FLUORIDE 1.9000 NA 0.0000 mg/l 09!16/86 2 IT GC 
H·03b1 MAGENTA FLUORIDE 1.8000 NA 0.0000 mg/l 09/02/87 3 IT GC 
H·03b1 MAGENTA FLUORIDE 2.0000 2.0000 mg/l 03/16/89 4 IT GC 
H·03b1 MAGENTA FLUORIDE 2.2000 0.0000 mg/l 08/28/90 5 IT GC 
H·03b1 MAGENTA HEXACHLOROBENZENE < 1.0000 NA 0.0000 Ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 Ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 Ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 03/16/89 4fT sv 
H·03b1 MAGENTA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 03!16/89 4 IT sv 
H·03b1 MAGENTA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1fT sv 
H·03b1 MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 09/02/87 3fT sv 
H·03b1 MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H·03b1 MAGENTA INDENOC1,2,3·CD)PYRENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 09/02!87 liT sv 
H·Olb1 MAGENTA INDENOC1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 03/16/89 4fT sv 
H·03b1 MAGENTA IOOIDE 1.6000 1.6000 IIV/l 07/01/85 1 IT GC 
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H·03b1 MAGENTA IODIDE 2.0000 NA 0.0000 mg/l 09/16/86 2 IT GC 
H·03b1 MAGENTA IODIDE < 2.0000 < 2.0000 tng/l 09/02/87 3 IT GC 
H·03b1 MAGENTA IODIDE < 2.0000 < 2.0000 mg/l 03/16/89 4 IT GC 
H·03b1 MAGENTA IODIDE < 2.0000 < 2.0000 mg/l 08/28/90 5 IT GC 
H·03b1 MAGENTA IRON 0.1500 0.1400 0.01 < 0.01 mg/l 07/01/85 1 IT ME 
H·03b1 MAGENTA IRON 0.3000 NA 0.0000 < 0.01 < 0.01 mg/l 09/16/86 2 IT ME 
H·03b1 MAGENTA IRON < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 09/02/87 3 IT ME 
H·03b1 MAGENTA IRON < 0.2000 < 0.2000 < 0.02 < 0.02 mg/l 03/16/89 4 IT MT 
H·03b1 MAGENTA IRON < 0.1000 < 0.1000 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA ISOPHORONE < 4.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA ISOPHORONE < 10.0000 NA 0.0000 Ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA LEAD 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 07/01/85 11T ME 
H·03b1 MAGENTA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 mg/l 09/16/86 2 IT ME 
H·03b1 MAGENTA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 09/02/87 3 IT ME 
H·03b1 MAGENTA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 03/16/89 4 IT MT 
H·03b1 MAGENTA LEAD 0.1400 0.1400 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA LITHIUM 3.6000 3.6000 0.01 0.01 mg/l 09/02/87 3 IT ME 
H·03b1 MAGENTA LITHIUM 0.3300 0.3300 < 0.01 < 0.01 mg/l 03/16/89 41T MT 
H·03b1 MAGENTA LITHIUM 0.3000 0.3000 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA MAGNESIUM 330.0000 NA 0.0000 mg/l 09/16/86 2 IT ME 
H·03b1 MAGENTA MAGNESIUM 290.0000 300.0000 mg/l 09/02/87 3 IT ME 
H·03b1 MAGENTA MAGNESIUM 300.0000 290.0000 mg/l 03/16/89 4 IT MC 
H·03b1 MAGENTA MAGNESIUM 270.0000 270.0000 mg/l 08!28/90 5 IT MC 
H·03b1 MAGENTA MANGANESE 0.0400 0.0500 0.02 0.01 mg/l 07/01/85 1 IT ME 
H·03b1 MAGENTA MANGANESE < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 09!16186 2 IT ME 
H·03b1 MAGENTA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 09!02!87 3 IT ME 
H·03b1 MAGENTA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 03/16/89 4 IT MT 

• • •• 
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H·03b1 MAGENTA MANGAN~SE 0.0310 0.0300 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA MER CUR'( 0.0003 0.0003 0.0003 < 0.0002 mg/l 07/01/85 1 IT ME H·03b1 MAGENTA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 09/16/86 ZIT ME H·03b1 MAGENTA MERCURY < 0.0004 NA 0.0000 < 0.0002 < 0.0002 mg/l 09/02/87 3 IT ME H·03b1 MAGENTA MERCURY < 0.0004 NA 0.0000 < 0.0002 < 0.0002 mg/l 03/16/89 4 IT MT H·03b1 MAGENTA MERCURY < 0.0004 < 0.0004 1119/l 08/28/90 5 IT MT H·03b1 MAGENTA METHYL BR<»41DE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v H·03b1 MAGENTA METHYL .BR<»41DE < 10.0000 NA 0.0000 ug/l 09/16/86 21T v H·03b1 MAGENTA METHYL .BR<»410E < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 3 IT v H·03b1 MAGENTA METHYL ·BR<»41DE < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 4 IT v H·03b1 MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA METHYL :CHLORIDE < 10.0000 NA 0.0000 ug/l 09/16/86 ZIT v H·03b1 MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 3 IT v H·03b1 MAGENTA METHYL ·CHLORIDE < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 4 IT v H·03b1 MAGENTA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v H·03b1 MAGENTA METHYLENE CHLORIDE 14.0000 NA 0.0000 ug/l 09/16/86 21T v 
H·03b1 MAGENTA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v H·03b1 MAGENTA METHYLENE CHLORIDE < 5.0000 NA O.DOOO < 5 ug/l 03/16/89 4 IT v 
H·03b1 MAGENTA MOLYBDENUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 07/01/85 1 IT ME H·03b1 MAGENTA MOLYBDENUM 0.0400 NA 0.0000 < 0.01 < 0.01 mg/l 09/16/86 21T ME 
H·03b1 MAGENTA MOLYBDENUM 0.0300 0.0200 < 0.01 < 0.01 mg/l 09/02/87 liT ME H·03b1 MAGENTA MOLYBDENUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 03/16/89 4 IT MT H·03b1 MAGENTA MOLYBDENUM 0.0500 0.0500 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H·03b1 MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA N·NITROSO·DI·PHENYLAMINE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA N·NITROSO·DI·PHENYLAMINE 24.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
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H-03b1 MAGENTA N-NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA N-NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA NAPHTHALENE < 1.0000 NA 0.0000 Ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA NICKEL 0.1300 0.1200 0.02 < 0.01 mg/l 07/01/85 1 IT ME H-03b1 MAGENTA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 09/16/86 2 IT ME 
H-03b1 MAGENTA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 09/02/87 3 IT ME H-03b1 MAGENTA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 03/16/89 4 IT MT 
H-03b~ MAGENTA NICKEL 0.0600 0.0600 mg/l 08/28/90 5 IT MT 
H-03b1 MAGENTA NITRATE < 0.1000 < 0.1000 mg/l NOl-N 07/01/85 1 IT GC 
H-03b1 MAGENTA NITRATE < 0.1000 NA · 0.0000 mg/l NOl-N 09/16/86 2 IT GC 
H-03b1 MAGENTA NITRATI; < 0.1000 NA 0.0000 mg/l NOl-N 09/02/87 3 IT GC 
H-03b1 MAGENTA NITRATE < 0.0200 < 0.0200 mg/l 03/16/89 4 IT GC 
H-03b1 MAGENTA NITRATE < 0.0200 < 0.0200 mg/l 08/28/90 5 IT GC 
H-03b1 MAGENTA NITROBENZENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA NITROB~NZENE < 10.0000 NA 0.0000 ug/l 09/02/87 liT sv 
H-03b1 MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA P-CHLORO-M-CRESOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 09/16/86 ZIT sv 
H-03b1 MAGENTA P-CHLoRO-M-CRESOL < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 MAGENTA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l Ol/16/89 41T sv 
H-03b1 MAGENTA PCB < 1.0000 NA 0.0000 ug/l 09/16/86 2 IT PC 
H-03b1 MAGENTA PCB < 1.0000 NA 0.0000 ug/l 09/02/87 liT PC 
H-03b1 MAGENTA PENTACHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-Olb1 MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H-03b1 MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09/02/87 liT sv 

. \ • • 
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H-03b1 MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 Ug/l 09/02/87 31T sv 
H·03b1 MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA PHENOL < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H-03b1 MAGENTA PHENOL < 10.0000 NA 0.0000 Ug/l 09/02/87 31T sv 
H·03b1 MAGENTA PHENOL < 10.0000 NA 0.0000 ug/l 03/16/89 4 IT sv 
H-03b1 MAGENTA PHENOLICS 0.0290 0.0290 mg/l 07/01/85 1 IT GC 
H-03b1 MAGENTA PHENOLICS 0.0500 NA 0.0000 mg/l 09/16/86 2 IT GC 
H-03b1 MAGENTA PHENOLICS 0.0530 NA 0.0000 mg/l 09/02/87 3 IT GC 
H-03b1 MAGENTA PHENOLICS < 0.0100 NA 0.0000 mg/l 03/16/89 4 IT GC 
H-03b1 MAGENTA PHENOLICS < 0.0050 0.0000 mg/l 08/28/90 5 IT GC 
H-03b1 MAGENTA PHOSPHATE < 0.0100 NA 0.0000 mg/l T·P04-P 07/01/85 1 IT GC 
H·03b1 MAGENTA PHOSPHATE < 0.0100 NA 0.0000 mg/l T·P04-P 09/16/86 2 IT GC 
H·03b1 MAGENTA PHOSPHATE < 0.0100 < 0.0100 mg/l T·P04-P 09/02/87 3 IT GC 
H·03b1 MAGENTA PHOSPHORUS 0.0100 0.0100 mg/l 03/16/89 41T GC 
H-03b1 MAGENTA PHOSPHoRUS 0.0300 0.0000 mg/l 08/28/90 5 IT GC ' 35.0000 0.0000 mg/l 09/16/86 2 IT H·03b1 MAGENTA POTASSIUM NA ME 
H·03b1 MAGENTA POTASSIUM 36.0000 35.0000 mg/l 09/02/87 3 IT ME 
H-03b1 MAGENTA POTASSIUM 34.0000 36.0000 mg/l 03/16/89 4 IT MC 
H·03b1 MAGENTA POTASSIUM 3!).0000 30.0000 mg/l 08/28/90 5 IT MC 
H·03b1 MAGENTA PYRENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT sv 
H·03b1 MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT sv 
H·03b1 MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 09/02/87 3 IT sv 
H-03b1 ~GENT A PYRENE < 10.0000 NA 0.0000 ug/l 03/16/89 41T sv 
H·03b1 MAGENTA RESIDUE, FILTERABLE i 180 C 8800.0000 9200.0000 11111/l 07/01/85 1 IT GC 
H·03b1 MAGENTA RESIDUE, FILTERABLE a 180 C 8500.0000 NA 0.0000 mg/l 09/16/86 21T GC 
H·03b1 MAGENTA RESIDUE1 FILTERABLE a 180 C 15.0000 13.0000 RV/l 09/02/87 liT GC 
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H·03b1 MAGENTA RESIDUE, FILTERABLE a 180 C 8800.0000 8600.0000 mg/l Ol/16/89 4 IT GC 
H·03b1 MAGENTA RESIDUE, FILTERABLE a 180 C 9100.0000 0.0000 mg/l 08/28/90 5 IT GC 
H·03b1 MAGENTA RESIDUE, NONFILTERABLE a 105 C 18.0000 19.0000 mg/l 07/01/85 1 IT GC 
H·03b1 MAGENTA RESIDUE, NONFILTERABLE a 105 C 41.0000 NA 0.0000 mg/l 09/16/86 2 IT GC 
H·03b1 MAGENTA RESIDUE, NONFILTERABLE a 105 C 8100.0000 7800.0000 mg/l 09/02/87 l IT GC 
H·03b1 MAGENTA RESIDUE, NONFILTERABLE Q 105 C 41.0000 40.0000 mg/l Ol/16/89 4 IT GC 
H·Olb1 MAGENTA RESIDUE, NONFILTERABLE a 105 C 18.0000 0.0000 mg/l 08/28/90 5 IT GC 
H·03b1 MAGENTA SELENIUM 0.0900 NA 0.0000 < 0.01 < 0.01 mg/l 07/01/85 1 IT ME 
H·03b1 MAGENTA SELENIUM < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 09/16/86 ZIT ME 
H·03b1 MAGENTA SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 09/0Z/87 liT ME 
H·03b1 MAGENTA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l Ol/16/89 4 IT MT 
H·03b1 MAGENTA SELENIUM < 0.0500 NA 0.0000 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA SILICA 11.0000 NA 0.0000 < 0.1 < 0.1 mg/l 07/01/85 1 IT ME 
H·03b1 MAGENTA SILICA 12.0000 NA 0.0000 < 0.2 < 0.2 mg/l 09/16/86 2 IT ME 
H·03b1 MAGENTA SILICA 11.0000 11.0000 < 0.2 < 0.2 mg/l 09/0Z/87 liT ME 
H·03b1 MAGENTA SILICA 4.5000 4.5000 mg/l Ol/16/89 4 IT GC 
H·Olb1 MAGENTA SILICA • 5.5000 0.0000 mg/l 08/28/90 S IT GC 
H·03b1 MAGENTA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 09/0Z/87 3 IT ME 
H·03b1 MAGENTA SILVER ' < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 03/16/89 4 IT MT 
H·Olb1 MAGENTA SILVER 0.0300 0.0100 mg/l 08/28/90 5 IT MT 
H·Olb1 MAGENTA SODIUM 1700.0000 NA 0.0000 mg/l 09/16/86 ZIT ME 
H-03b1 MAGENTA SODIUM 1500.0000 1500.0000 nw/l 09/02/87 liT ME 
H-03b1 MAGENTA SODIUM 14500.0000 14500.0000 mg/l 03/16/89 41T MC 
H-03b1 MAGENTA SODIUM ' 1400.0000 1400.0000 mg/l 08/28/90 SIT MC 
H-03b1 MAGENTA SPECIFIC CONDUCTANCE 11900.0000 NA 0.0000 lllflos/cnQ25C 07/01/85 1 IT GC 
H-Olb1 MAGENTA SPECIFIC CONDUCTANCE 11800.0000 NA 0.0000 lllflos/cmQZ5C 09/16/86 ZIT GC 
H-Olb1 MAGENTA SPECIFIC CONDUCTANCE 12600.0000 12100.0000 lllflos/cmQ25C 09/0Z/87 3 IT GC 
H·03b1 MAGENTA SPECIFIC CONDUCTANCE 11500.0000 11SOO.OOOO 114hos/cmQ25C 03/16/89 41T GC 
H-Olb1 MAGENTA SPECIFIC CONDUCTANCE 10100.0000 10110.0000 114hos/cm&25C 08/28/90 SIT GC 
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H·03b1 MAGENTA STRONTIUM 17.0000 17.0000 < 0.01 < 0.01 mg/l 07/01/85 1 IT ME 
H·03b1 MAGENTA STRONTIUM 13.0000 NA 0.0000 < 0.01 < 0.01 mg/l 09/16/86 2 IT ME 
H·03b1 MAGENTA STRONTIUM 17.0000 18.0000 < 0.01 < 0.01 mg/l 09/02/87 3 IT ME 
H· 03b1 MAGENTA STAONTHJM 17.0000 17.0000 < 0.01 < 0.01 mg/l 03/16/89 4 IT MT 
H·03b1 MAGENTA STRONTIUM 16.0000 16.0000 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA STYRENE < 1.0000 NA 0.0000 ug/l 07/01/85 11T v 
H·03b1 MAGENTA STYRENE < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H·03b1 MAGENTA STYRENE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 41T v 
H·03b1 MAGENTA SULFATE 1800.0000 NA 0.0000 ~/l 09/16/86 2 IT GC 
H·03b1. MAGENTA SULFATE 2400.0000 NA 0.0000 q/l 09/02/87 31T GC 
H·03b1 MAGENTA SULFATE 2000.0000 2100.0000 f!V/l 03/16/89 4 IT GC 
H·03b1 MAGENTA SULFATE 2100.0000 0.0000 q/l 08/28/90 5 IT GC 
H·03b1 MAGENTA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H·03b1 MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 31T v 
H·03b1 MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03116/89 4 IT v 
H·03b1 MAGENTA THALLIUM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 09/02/87 3 IT ME 
H·03b1 MAGENTA THALLIUM < 0.4000 NA 0.0000 < 0.004 < 0.004 mg/l 03/16/89 4 IT MT 
H·03b1 MAGENTA THALLIUM < 1.0000 NA 0.0000 mg/l 08/28/90 5 IT MT 
H·03b1 MAGENTA TIN < 0.4000 < 0.4000 < 0.04 < 0.04 IIV/l 09/02/87 31T ME 
H·03b1 MAGENTA TITANIUM 0.0100 NA 0.0000 < 0.01 < 0.01 ~/l 07/01!85 1 IT ME 
H·03b1 MAGENTA TITANIUM < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 09/16/86 21T ME 
H·03b1 MAGENTA TITANIUM 0.3000 0.3000 < 0.1 < 0.1 ~/l 09/02/87 3 IT ME 
H·03b1 MAGENTA TITANIUM < 0.1000 < 0.1000 < 0.01 < 0.01 ~~V/l 03/16/89 4 IT MT 
H·03b1 MAGENTA TITANIUM 0.0200 0.0200 ~~V/l 08!28/90 5 IT MT 
H·03b1 MAGENTA TOLUENE 2.0000 NA 0.0000 ug/l 07/01185 1 IT v 
H·03b1 MAGENTA TOLUENE 32.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H·03b1 MAGENTA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
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H-03b1 MAGENTA TOLUENE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 41T v 
H-03b1 MAGENTA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 mg/l 07/01/85 1 IT GC 
H-03b1 MAGENTA TOTAL ORGANIC CARBON 4.0000 NA 0.0000 mg/l 09/16/86 21T GC 
H-03b1 MAGENTA TOTAL OR~NIC CARBON 2.0000 2.0000 mg/l 09/02/87 31T GC 
H-03b1 MAGENTA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 03/16/89 4 IT GC 
H-03b1 MAGENTA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 08/28/90 5 IT GC 
H-03b1 MAGENTA TOTAL ORGANIC HALOGEN 0.4100 NA O.OOOD 1119/l 07/01/85 1 IT GC 
H-03b1 MAGENTA TOTAL ORGANIC HALOGEN 0.8500 NA 0.0000 mg/l 09/16/86 2 IT GC 
H-03b1 MAGENTA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 09/02/87 3 IT GC 
H-03b1 MAGENTA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 rilg/l 03/16/89 4 IT GC 
H-03b1 MAGENTA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 08/28/90 5 IT GC 
H-03b1 MAGENTA TRANS-1,2-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H-03b1 MAGENTA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 31T v 
H-03b1 MAGENTA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 41T v 
H-03b1 MAGENTA TRANS-1,3-0ICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H-03b1 MAGENTA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H-03b1 MAGENTA TRANS-1,3-0ICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 09/16/86 21T v 
H-03b1 MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H-03b1 MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03/16/89 41T v 
H-03b1 MAGENTA TRICHLOR~FLUOROMETHANE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 09/02/87 3 IT ME 
H-03b1 MAGENTA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 IIIQ/l 03/16/89 41T MT 
H-03b1 MAGENTA VANADIUM 0.0700 0.0700 well 08/28/90 5 IT MT 
H-03b1 MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H-03b1 MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 31T v 

• • • 
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H-03b1 MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 09!16/86 2 IT v 
H-03b1 MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 09/02/87 3 IT v 
H-03b1 MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 < 10 ug/l 03/16/89 4 IT v 
H-03b1 MAGENTA XYLENE < 1.0000 NA 0.0000 ug/l 07/01/85 1 IT v 
H-03b1 MAGENTA XYLENE < 5.0000 NA 0.0000 ug/l 09/16/86 2 IT v 
H-03b1 MAGENTA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/02/87 3 IT v 
H-03b1 MAGENTA XYLENE < 5.0000 NA 0.0000 < 5 ug/l 03!16/89 4 IT v 
H-03b1 MAGENTA ZINC < 0.0100 < 0.0100 < 0.01 < 0.01 ~/l 07/01/85 1 IT ME 
H-03b1 MAGENTA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 ~/l 09!16/86 2 IT ME 
H-03b1 MAGENTA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 ~/l 09/02/87 3 IT ME 
H-03b1 MAGENTA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 ~/l 03!16/89 4 IT MT 
H-03b1 MAGENTA ZINC < 0.0200 < 0.0200 ~/l 08/28/90 5 IT MT 
H·03b1 MAGENTA pH 7.5700 NA 0.0000 07/01/85 1 IT GC 
H·03b1 MAGENTA pH 7.1100 7.1200 09/16/86 2 IT GC 
H-03b1 MAGENTA pH 6.5800 6.8000 09/02/87 3 IT GC 
H·03b1 MAGENTA pH 6.9600 6.9700 03/16/89 4 IT GC 
H-03b1 MAGENTA pH 6.5000 6.5100 08/28/90 5 IT GC 

** H-03b3 
H-03b3 CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H· 03b3 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/05/86 21T v 
H·03b3 CULEBRA 1,1,1•TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 liT v 
H-03b3 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/05/86 ZIT v 
H·03b3 CULEBRA 1,1,212-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
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H-03b3 CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/05/86 21T v 
H-03b3 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 31T v 
H-03b3 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 41T v 
H-03b3 CULEBRA 1,1-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03/02!89 4 IT v 
H-03b3 CULEBRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l .02!04/85 11T sv 
H-03b3 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H-03b3 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H-03b3 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/02/89 41T sv 
H-03b3 CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 05/05/86 ZIT v 
H-03b3 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA 1,2-DIPHENYLHYORAZINE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 

• • • 
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H-03b3 CULEBRA 1,3-DJCHLOROBENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 1,3-DJCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H-03b3 CULEBRA 1,3-DJCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 1,3-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA 1,4-DJCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2,3,7,8-TETRACHLOROBENZO-P-DIO < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 

XIN 
H-03b3 CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA 2,4,5-TRJCHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2,4-0JCHLOROPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 2,4-DJCHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA 2,4-DJCHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2,4-DJMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 2,4-DJMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 2JT sv 
H·03b3 CULEBRA 2,4-DJMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA 2,4-0IMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA 2,4-DJNITROPHENOL < 10.0000 NA 0.0000 ug/l 02!04/85 1 IT sv 
H·03b3 CULEBRA 2,4-DJNITROPHENOL < 50.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
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H-03b3 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H-03b3 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H-03b3 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 02104/85 1 IT sv 
H-03b3 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2-BUTANONE <· 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 05/05/86 ZIT v 
H-03b3 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 < 10 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 08/24/87 31T v 
H-03b3 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 < 10 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA 2-CHLORONAPHTHALENE < 1.0000 ' NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT SV 
H-03b3 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H-03b3 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/02/89 41T sv 
H-03b3 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 05/05/86 21T v 
H-03b3 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 08/24/87 31T v 

• • • 
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H·03b3 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 < 10 Ug/l 03/02/89 4 IT v 
H·03b3 CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 02/04/85 11T sv 
H-03b3 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 Ug/l OB/24/87 3 IT sv 
H-03b3 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2·NITROANILINE < 1.0000 NA 0.0000 ug/l 02/04/85 11T sv 
H-03b3 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H· 03b3 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 Ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 2-NITROPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 2 • N ITROPHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 2- N ITROPHENOL < 50.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 03/02/89 41T sv 
H-03b3 CULEBRA 3,3'-DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 Ug/l 08/24/87 31T sv 
H-03b3 CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 02!04/85 1 IT sv 
H-03b3 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H·03b3 CULEBRA 3-NITROANILINE < . 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA 4,6-DINITRO·O·CRESOL < 10.0000 NA 0.0000 ug/l 02!04/85 1 IT sv 
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H·03b3 CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H·03b3 CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l Ol/02/89 41T sv 
H·03b3 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 Ug/l 08/24/87 liT sv 
H·03b3 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/02/89 41T sv 
H·Olb3 CULEBRA 4·CHLOROANILINE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H·03b3 CULEBRA 4 • CHLOROAN Ill NE < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H·03b3 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/24/87 :S IT sv 
H·03b3 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H·03b3 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 08/24/87 liT v 
H·Olb3 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 < 10 ug/l Ol/02/89 41T v 
H·03b3 CULEBRA 4·METHYLPHENOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H·03b3 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H·03b3 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l Ol/02/89 41T sv 
H·Olb3 CULEBRA 4·NITROANILINE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA 4·NITROANILINE < 50.'0000 NA 0.0000 ug/l 05/05/86 21T sv 
H·03b3 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H·Olb3 CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·Olb3 CULEBRA 4·NITROPHENOL < 1.0000 NA 0.0000 ug/l 02!04/85 1 IT sv 
H·03b3 CULEBRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 05/05/86 21T sv 

• • .I 
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H·03b3 CULEBRA 4·N ITROPHENOL < 50.0000 NA 0.0000 ug/1 08/24/87 3 IT sv 
H-03b3 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/1 03/02/89 4 IT sv 
H-03b3 CULEBRA ACENAPHTHENE < 1.0000 NA 0.0000 Ug/1 02/04/85 1 IT sv 
H·03b3 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/1 05/05/86 2 IT sv 
H·03b3 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 Ug/1 08/24/87 3 IT sv 
H-03b3 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 Ug/l 02/04/85 11T sv 
H-03b3 CULEBRA ACENAPHTHYLENE < " 10.0000 NA 0.0000 ug/1 05/05/86 21T sv 
H·03b3 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 Ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 Ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA ACETONE < 10.0000 NA 0.0000 Ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA ACETONE 11.0000 NA 0.0000 ug/1 05/05/86 2 IT v 
H-03b3 CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 Ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA ACEToNE < 10.0000 NA 0.0000 < 10 ug/1 03/02/89 4 IT v 
H-03b3 CULEBRA ACROLEIN < 10.0000 NA 0.0000 Ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/1 02/04/85 11T v 
H·03b3 CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 05/05/86 2 IT GC 
H-03b3 CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 08/24/87 3 IT GC 
H-03b3 CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 03/02/89 41T GC 
H·03b3 CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 08/15/90 · 5 IT GC 
H-03b3 CULEBRA ALKALINITY (HC03) 52.0000 54.0000 mg/l 05/05/86 2 IT GC 
H-03b3 CULEBRA ALKALINITY (HC03) 47.0000 NA 0.0000 mg/l 08/24/87 3 IT GC 
H-03b3 CULEBRA ALKALlNITY (HC03) 51.0000 51.0000 mg/l 03/02/89 41T GC 
H-03b3 CULEBRA ALKALINITY (HC03) 49.0000 NA 0.0000 mg/l 08/15/90 5 IT GC 
H-03b3 CULEBRA ALUMINUM < 0.0100 NA 0.0000 < .01/<. < 0.01 mg/l 02/04/85 1 IT ME 
H-03b3 CULEBRA ALUMINUM 1.1000 NA 0.0000 < 0.1 < 0.1 mg/l 05/05/86 21T ME 
H-03b3 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 08/24/87 3 IT ME 
H-03b3 CULEBRA ALUMINUM 1.0000 < 1.0000 < o. 1 < 0.1 mg/l 03/02/89 4 IT MT 
H-03b3 CULEBRA ALUMINUM < 2.0000 < 2.0000 mg/l 08/15/90 5 IT MT 
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H·D3b3 CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA ANTIMONY 0.8000 0.8000 < 0.05 < 0.05 mg/l 08/24/87 31T ME 
H·03b3 CULEBRA ANTIMONY 0.6000 0.6000 < 0.05 < 0.05 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA ANTIMONY < 0.6000 < 0.6000 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA AROCLOR 1016 < 0.5000 NA 0.0000 ug/l 03/02/89 41T sv 
H·03b3 CULEBRA AROCLOR 1221 < 0.5000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA AROCLOR 1232 < 0.5000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA AROCLOR 1242 < 0.5000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA AROCLOR 1248 < 0.5000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA AROCLOR 1254 < 1.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA AROCLOR 1260 < 1.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA ARSENIC 0.0240 0.0250 < 0.001 < 0.001 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA ARSENIC 0.0390 NA 0.0000 < 0.001 < 0.001 mg/l 05/05/86 2 IT ME 
H·03b3 CULEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA ARSENIC < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA ARSENIC < 0.1000 NA 0.0000 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA BARIUM 0.0400 0.0500 < 0.01 < 0.01 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA BARIUM 0.0600 NA 0.0000 < 0.005 < 0.005 nv/l 05/05/86 2 IT ME 
H·03b3 CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 08/24/87 3 IT ME 
H·03b3 CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 q/l 03/02/89 4 IT MT 
H·03b3 CULEBRA BARIUM < 2.0000 < 2.0000 q/l 08/15/90 5 IT MT 
H·03b3 CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H·03b3 CULEBRA BENZENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 

• • • 
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H-03b3 CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/1 02/04/85 1 IT sv 
H-03b3 CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/1 02/04/85 1 IT sv 
H-03b3 CULEBRA BENZO~A)ANTHRACENE < 10.0000 NA 0.0000 ug/1 05/05/86 2 IT sv 
H-03b3 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/1 08/24/87 l IT sv 
H-03b3 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/1 Ol/02/89 4 IT sv 
H-03b3 ·cuLEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 02/04/85 tiT sv 
H-03b3 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 Ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ugil 03/02/89 4 IT sv 
H-03b3 CULEBRA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-Olb3 CULEBRA ·BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H-03b3 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H-03b3 CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA BENZOCK)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 Ug/l 08/24/87 l IT sv 
H-03b3 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 Ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA BENZOIC ACID 17.0000 NA 0.0000 ug/l 02/04/85 1 IT SV 
H-03b3 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H-03b3 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA BENZY~ ALCOHOL < 1.0000 NA 0.0000 ug/l 02104/85 1 IT sv 
H-03b3 CULEBRA BENZYL ALCOHOL < 10.'0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H-03b3 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H-03b3 CULEBRA BERYLLIUM 0.1400 0.1600 < 0.001 < 0.001 nv/l 02/04/85 1 IT ME 
H-03b3 CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 ~~V/l 05/05/86 ZIT ME 
H-03b3 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 q/l 08/24/87 liT ME 
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H·03b3 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 03/02/89 41T MT 
H·03b3 CULEBRA BERYLLIUM < 0.0500 < 0.0500 mg/l 08/15/90 SIT MT 
H·03b3 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 08!24/87 3 IT sv 
H·03b3 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA BI5(2·CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 02!04/85 1 IT 5V 
H·03b3 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 05/05/86 21T 5V 
H·03b3 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 08/24/87 31T 5V 
H·03b3 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 03/02!89 4 IT 5V 
H·03b3 CULEBRA BI5(2·CHLOROISOPROPYL)ETHER < 4.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA BIS(2-~HLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA BIS(2-eTHYLHEXYL)PHTHALATE 20.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA BIS(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H·03b3 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H·03b3 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA BIS(CHLOROMETHYL)ETHER < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA BORON 34.0000 NA 0.0000 < 0.10 0.57 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA BORON 21.0000 NA 0.0000 < 0.01 < 0.01 mg/l 05/05/86 21T ME 
H·03b3 CULEBRA BORON 24.0000 24.0000 < 0.01 < 0.01 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA BORON 25.0000 25.0000 < 0.01 < 0.01 mg/l 03/02!89 41T MT 
H-03b3 CULEBRA BORON 22.0000 22.0000 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA BROMIDE 1.9000 NA 0.0000 Mg/l 02/04/85 1 IT GC 
H·03b3 CULEBRA BROMIDE 39.0000 NA 0.0000 mg/l 05/05/86 21T GC 
H·03b3 CULEBRA BROMIDE 28.0000 27.0000 mg/l 08/24/87 3 IT GC 
H·03b3 CULEBRA BROMIDE 25.0000 25.0000 mg/l 03/02/89 4 IT GC 
H·03b3 CULEBRA BROMIDE 27.0000 27.0000 mg/l 08/15/90 51T GC 
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H·03bl CULEBRA BROMOFORM < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03bl CULEBRA BROMO~ORM < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03bl CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03bl CULEBRA BROMOFORM < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H·03bl CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03bl CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03bl CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03bl CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03bl CULEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 08/24/87 3 IT ME 
H·03bl CULEBRA CADMIUM 0.0700 0.0700 < 0.005 < 0.005 mg/l 03/02/89 4 IT MT 
H-03~ CULEBRA CADMIUM < 0.0500 < 0.0500 mg/l 08/15/90 5 IT MT 
H·03bl CULEBRA CALCIUM 1200.0000 NA 0.0000 mg/l 05/05/86 2 IT ME 
H·03bl CULEBRA CALCIUM 1300.0000 NA 0.0000 mg/l 08/24/87 3 IT ME 
H-03bl CULEBRA CALCIUM 1500.0000 1500.0000 mg/l 03/02/89 4 IT MC 
H·03bl CULEBRA CALCIUM 1300.0000 1300.0000 mg/l 08/15/90 5 IT MC 
H·03bl CULEBRA CARBON DISULFIDE < 10.0000 NA 0.0000 ug/l 02/04/85 11T v 
H·03bl CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03bl CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03bl CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H·03bl CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03bl CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03bl CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H·03bl CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03bl CULEBRA CESIUM 1.6000 1.6000 < 0.01 < 0.01 q/l 02/04/85 1 IT ME 
H·03bl CULEBRA CESIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 1118/l 05/05/86 2 IT ME 
H·03bl CULEBRA CESIUM 0.0700 0.0900 < 0.01 < 0.01 q/l 08/24/87 3 IT ME 
H·03bl CULEBRA CESIUM < 0.0600 < 0.0600 < 0.06 < 0.06 1119/l 03/02/89 4 IT MT 
H·03bl CULEBRA CESIUM < 0.2000 < 0.2000 1118/l 08115/90 5 IT MT 
H·03bl CULEBRA CHLORIDE 31000.0000 NA 0.0000 nvtt 05/05/86 2JT GC 
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H·03b3 CULEBRA CHLORIDE 28000.0000 NA 0.0000 mg/l 08/24/87 3 IT GC 
H·03b3 CULEBRA CHLORIDE 2noo.oooo 28200.0000 mg/l 03/02/89 41T GC 
H·03b3 CULEBRA CHLORIDE 27000.0000 27000.0000 mg/l 08/15/90 5 IT GC 
H·03b3 CULEBRA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 05/05/86 21T v 
H·03b3 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H·03b3 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H·03b3 CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 08/24/87 ]IT v 
H·03b3. CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 < 10 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA CHLOROFORM < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 31T v 
H-03b3 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 41T v 
H·03b3 CULEBRA CHROMIUM 0.0070 0.0070 < 0.001 < 0.001 mg/l 02/04/85 1 IT ME 
H-03b3 CULEBRA CHROMIUM 0.3500 NA 0.0000 < 0.01 < 0.01 mg/l 05/05/86 2 IT ME 
H·03b3 CULEBRA CHROMIUM 0.1000 0.3000 < 0.01 < 0.01 mg/l 08!24/87 liT ME 
H·03b3 CULEBRA CHROMIUM 0.4000 0.4000 0.02 0.02 mg/l Ol/02/89 41T NT 
H-03b3 CULEBRA CHROMIUM 0.1000 0.2000 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA CHRYSEijE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l Ol/02/89 41T sv 
H·03b3 CULEBRA CIS·1,l·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA CIS·1,l·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 liT v 
H·Olb3 CULEBRA CIS·1,~·DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H·03b3 CULEBRA COBALT o. 1800 0.1100 < 0.001 < 0.001 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 05/05/86 21T ME 
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H·03b3 CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA COBALT < 0.1000 0.1000 < 0.01 < 0.01 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA COBALT < 0.5000 < 0.5000 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA COPPER 0.0800 NA 0.0000 0.02 0.02 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA COPPER 0.2600 NA 0.0000 0.02 0.03 mg/l 05/05/86 2 IT ME 
H·03b3 CULEBRA COPPER 0.1000 0.1000 < 0.01 < 0.01 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA COPPER 0.1000 0.1000 < 0.01 0.01 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA COPPER < 0.2500 < 0.2500 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 02/04/85 11T GC 
H·03b3 CULEBRA CYANIDE < 0.0200 < 0.0200 mg/l 05/05/86 2 IT GC 
H·03b3 CULEBRA CYANIDE 0.1100 NA 0.0000 mg/l 08/24/87 3 IT GC 
H·03b3 CULEBRA CYANIDE < 0.0100 NA 0.0000 mg/l 03/02/89 41T GC 
H·03b3 CULEBRA CYANIDE < 0.0100 0.0000 mg/l 08/15/90 5 IT GC 
H·03b3 CULEBRA OI·N·BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA OI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA OI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/24/87 31T sv 
H·03b3 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 02/04/85 11T sv 
H·03b3 CULEBRA DI·N·oCTYL PHTHALATE < 10.0000 I NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv • H·03b3 CULEBRA OIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 02/04/85 11T sv 
H·03b3 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA DIBENZO(A,H)ANTHRACENE ' < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·Olb3 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
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H-03b3 CULEBRA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 Ug/l 08/24/87 31T v 
H-03b3 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 41T v 
H·03b3 CULEBRA DICHLORODIFLUOROMETHANE < 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H-03b3 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H-03b3 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/02!89 4 IT sv 
H·03b3 CULEBRA ETHYLBENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 05/05/86 ZIT v 
H·03b3 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA Eh 444.0000 NA 0.0000 rrN 02!04/85 1 IT GC 
H·03b3 CULEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 02/04/85 11T sv 
H·03b3 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H-03b3 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/02!89 41T sv 
H·03b3 CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 02!04/85 1 IT sv 
H·03b3 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 05/05/86 ZIT sv 
H·03b3 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 

• • • 
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H-03b3 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA FLUORIDE 1.6000 NA 0.0000 ~/l 02/04/85 1 IT GC 
H-03b3 CULEBRA FLUORIDE 1.5000 1.5000 ~/l 05/05/86 2 IT GC 
H-03b3 CULEBRA FLUORIDE 1.6000 NA 0.0000 ~/l 08/24/87 3 IT GC 
H-03b3 CULEBRA FLUORIDE 1.5000 1.5000 ~/l 03/02/89 41T GC 
H-03b3 CULEBRA FLUORIDE 1.5000 0.0000 ~/l 08/15/90 5 IT GC 
H·03b3 CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA · HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H·03b3 CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 02/04/85 11T sv 
H-03b3 CULEBRA HEXACHLOROBUTAOIENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·Olb3 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA HEXACHLOROBUTAOIENE < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H·03b3 CULEBRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·Olb3 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H·03b3 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l Ol/02/89 41T sv 
H-03b3 CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 Ug/l 02104/85 1 IT sv 
H-03b3 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H·03b3 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H·Olb3 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·Olb3 CULEBRA INDEN0(1,2,3·CD)PYRENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA INDENOC1,2,l·CD)PYRENE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA INDEN0(1,2,l·CO)PYRENE < 10.0000 NA 0.0000 ug/l 03/02/89 41T sv 
H·03b3 CULEBRA IODIDE 1.0000 NA 0.0000 ~/l 02/04/85 1 IT GC 
H·03b3 CULEBRA IODIDE < 1.0000 NA 0.0000 q/l 05/05/86 2 IT GC 
H·03b3 CULEBRA IODIDE < 2.0000 < 2.0000 mull 08/24/87 liT GC 
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H·03b3 CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 03/02/89 4 IT GC 
H·03b3 CULEBRA IOOIDE < 2.0000 < 2.0000 1119/l 08/1S/90 SIT GC 
H·03b3 CULEBRA IRON 0.3400 0.4200 < 0.01 < 0.01 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA IRON 0.2400 NA 0.0000 < 0.01 < 0.01 mg/l 05/05/86 2 IT ME 
H·03b3 CULEBRA IRON 0.2000 0.2000 < 0.01 < 0.01 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA IRON 0.2000 0.2000 < 0.02 . < 0.02 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA IRON < 1.0000 < 1.0000 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 02!04/8S 1 IT sv 
H·03b3 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l OS/OS/86 2 IT sv 
H·03b3 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 
H·03b3 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA LEAD < 0.1000 NA 0.0000 < 0.10 < 0.10 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 mg/l 05/05/86 21T ME 
H·03b3 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA LEAD 0.5000 0.5000 < 0.05 < 0.05 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA LEAD < o.sooo < 0.5000 mg/l 08/15/90 5 IT MT 
H·03b3 CULEBRA LITHil.lt 0.6400 0.6400 < 0.01 < 0.01 mg/l 08/24/87 31T ME 
H·03b3 CULEBRA LITH I lit 0.4000 0.4200 < 0.01 < 0.01 mg/l 03/02/89 41T MT 
H·03b3 CULEBRA LITH I lit 0.4000 0.4000 mg/l 08!1S/90 S IT MT 
H·03b3 CULEBRA MAGNESil.lt 780.0000 NA 0.0000 mg/l 05/05/86 2 IT ME 
H·03b3 CULEBRA MAGNE S I lit 830.0000 NA 0.0000 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA MAGNES I lit 750.0000 740.0000 mg/t 03/02/89 4 IT MC 
H·03b3 CULEBRA MAGNES I lit 700.0000 710.0000 mg/l 08!1S/90 SIT MC 
H·03b3 CULEBRA MANGANESE 0.1800 NA 0.0000 < 0.01 < 0.01 mg/l 02/04/85 1 IT ME 
H·03b3 CULEBRA MANGANESE 0.1200 NA 0.0000 < 0.005 < 0.005 1119/l OS/05/86 21T ME 
H·03b3 CULEBRA MANGANESE 0.1400 0.1400 < o.oos < o.oos mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA MANGANESE 0.1300 0.1300 < o.oos < 0.005 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA MANGANESE < 0.1500 < 0.1500 1118/l 08/15/90 S IT MT 
H·03b3 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 02/04/8S 1 IT ME 

• • • 
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H· 03b3 CULEBRA MERCURY 0.0010 NA 0.0000 < 0.0002 < 0.0002 mg/l 05/05/86 2 IT ME 
H·03b3 CULEBRA MERCURY 0.0002 NA 0.0000 < 0.0002 < 0.0002 1119/l 08/24/87 3 IT ME 
H· 03b3 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA MERCURY < 0.0002 < 0.0002 mall 08!15/90 5 IT MT 
H·03b3 CULEBRA METHYL BRI:I41DE < 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA METHYL BRI:I41DE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA METHYL BRI:I41DE < 10.0000 NA 0.0000 T < 10 ug/l 08/Z4/87 3 IT v 
H·03b3 CULEBRA METHYL BRI:I41DE < 10.0000 NA 0.0000 < 10 ug/l 03/02/89 4 IT v 
H·03b3 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·Q3b3 CULE.BRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 05/05/86 21T v 
H·03b3 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 08/24/87 3 IT v 
H·03b3 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 < 10 ug/l 03/02/89 4 IT v 
H·03b3 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 02!04/85 1 IT v 
H·03b3 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 08/24/87 3 IT v 
H·03b3 CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 12 ug/l 03/02!89 4 IT v 
H·03b3 CULEBRA MOLYBDENUM 0.0320 0.0280 < 0.001 < 0.001 mg/l 02/04/85 11T ME 
H·03b3 CULEBRA MOLYBDENUM 0.0500 NA 0.0000 < 0.01 0.01 mg/l 05/05/86 2 IT ME 
H· 03b3 CULEBRA MOLYBDENUM 0.1800 0.1800 < 0.01 < 0.01 mg/l 08/24/87 liT ME 
H·03b3 CULEBRA MOLYBDENUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 03/02/89 4 IT MT 
H·03b3 CULEBRA MOLYBDENUM < 0.2000 < 0.2000 mg/l 08!15/90 5 IT MT 
H·03b3 CULEBRA N·NITROSO·DI·METHYLAMINE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA N·NITROSO·DI·N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA N-NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA N·NITROSO-DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 03/02/89 41T sv 
H-03b3 CULEBRA N·NITROSO·DI-PHENYLAMINE 6.5000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA N·NITROSO-DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 05/05/86 ZIT sv 
H-03b3 CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 08/24/87 3 IT sv 



Page No. 129 
01/17/92 

VATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL II ZONE PARAMETER v VALUE S D DUP. ACID BLANK VATER BLANK UNITS DATE RND LAB c 

H·03b3 CULEBRA N·NITROSO·OI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/24/87 l IT sv 
H·03b3 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA NICKEL 0.4400 NA 0.0000 0.02 0.02 1119/l 02/04/85 1 IT ME 
H·03b3 CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.3 < 0.3 mg/l 05/05/86 2 IT ME 
H·03b3 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 08/24/87 3 IT ME 
H·03b3 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 1119/l 03/02/89 41T MT 
H·03b3 CULEBRA NICKEL < 0.4000 < 0.4000 1119/l 08/15/90 41T MT 
H·03b3 CULEBRA NITRATE < 0.1000 NA 0.0000 1119/l N03·N 02/04/85 1 IT GC 
H·03b3 CULEBRA NITRATE 0.1000 NA 0.0000 1119/l N03·N 05/05/86 2 IT GC 
H·03b3 CULEBRA NITRATE < 0.2000 NA 0.0000 mg/l N03· N 08/24/87 3 IT GC 
H·03b3 CULEBRA NITRATE < 0.0200 < 0.0200 1119/l 03/02/89 4 IT GC 
H·03b3 CULEBRA NITRATE < 0.0200 0.0000 IIV/l 08/15/90 5 IT GC 
H·03b3 CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·03b3 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·Olb3 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H·Olb3 CULEBRA P·CHLORO·M·CRESOL < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H·Olb3 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H·03b3 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H·03b3 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 05/05/86 2 IT PC 
H·03b3 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 08/24/87 liT PC 
H· 03b3 CULEBRA PENTACHLOROPHENOL 5.6000 NA 0.0000 ug/l 02104/85 1 IT sv 
H·03b3 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/05/86 21T sv 
H·03b3 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H·03b3 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/02/89 41T sv 

• • • 
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H-03b3 CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H-03b3 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA PHENOL < 1.0000 NA 0.0000 Ug/l 02/04/85 1 IT sv 
H-03b3 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 08/24/87 liT sv 
H-03b3 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 03/02/89 4 IT sv 
H-03b3 CULEBRA PHENOLICS 0.0020 NA 0.0000 mg/l 02/04/85 1 IT GC 
H-03b3 CULEBRA PHENOLICS 0.0330 NA 0.0000 mg/l 05/05/86 2 IT GC 
H-03b3 CULEBRA PHENOLICS < 0.0050 NA 0.0000 mg/l 08/24/87 3 IT GC 
H-03b3 CULEBRA PHENOLICS < 0.0100 NA 0.0000 mg/l 03/02/89 4JT GC 
H-03b3 CULEBRA PHENOLICS < 0.0050 < 0.0100 mg/l 08/15/90 5 IT GC 
H-03b3 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 mg/l T-P04-P 02!04/85 1JT GC 
H-03b3 CULEBRA PHOSPHATE 0.0100 NA 0.0000 mg/l T-P04-P 05/05/86 2JT GC 
H-03b3 CULEBRA PHOSPHATE 0.0200 NA 0.0000 mg/l T-P04-P 08/24/87 3 IT GC 
H-03b3 CULEBRA PHOSPHORUS 0.0600 NA 0.0000 mg/l 03/02/89 4JT GC 
H-03b3 CULEBRA PHOSPHORUS < 0.0100 0.0000 mg/l 08!15/90 5 IT GC 
H-03b3 CULEBRA POTASSIUM 360.0000 NA 0.0000 mg/l 05/05/86 2 IT ME 
H-03b3 CULEBRA POTASSI.UM 530.0000 NA 0.0000 mg/l 08/24/87 liT ME 
H-03b3 CULEBRA POTASSIUM 500.0000 490.0000 mg/l Ol/02/89 4JT MC 
H-03b3 CULEBRA POTASSUJM 450.0000 450.0000 mg/l 08/15/90 5 IT MC 
H-Olb3 CULEBRA PYRENE · < 1.0000 NA 0.0000 ug/l 02!04/85 1 IT sv 
H-03b3 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 05/05/86 2 IT sv 
H-03b3 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 08/24/87 l IT SV 
H-03b3 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l Ol/02/89 4 IT sv 
H-03b3 CULEBRA RESIDUE, FILTERABLE a 180 C 55000.0000 NA 0.0000 mg/l 02/04/85 1 IT GC 
H-Olb3 CULEBRA RESIDUE, FILTERABLE a 180 C 54000.0000 NA 0.0000 mg/l 05/05/86 2 IT GC 
H-03b3 CULEBRA RESIDUE, FILTERABLE i 180 C 54000.0000 53000.0000 wv/l 08/24/87 liT GC 
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H-Olbl CULEBRA RESIDUE, FILTERABLE Q 180 C 51400.0000 51100.0000 mg/l Ol/02/89 4 IT GC 
H-Olbl CULEBRA RESIDUE, FILTERABLE Q 180 C 55000.0000 0.0000 mg/l 08/15/90 5 IT GC 
H-Olbl CULEBRA RESIDUE, NONFILTERABLE Q 105 C 96.0000 NA 0.0000 mg/l 02/04/85 1 IT GC 
H-Olbl CULEBRA RESIDUE, NONFILTERABLE Q 105 C 92.0000 100.0000 mg/l 05/05/86 2 IT GC 
H-Olb:i CULEBRA RESIDUE, NONFILTERABLE Q 105 C < 4.0000 < 4.0000 mg/l 08/24/87 liT GC 
H-Olbl CULEBRA RESIDUE, NONFILTERABLE Q 105 C 18.0000 19.0000 mg/l Ol/02!89 41T GC 
H-Olbl CULEBRA RESIDUE, NONFILTERABLE Q 105 C 100.0000 0.0000 mg/l 08/15/90 5 IT GC 
H-Olbl CULEBRA SELENIUM 0.0670 0.0980 < 0.001 < 0.001 mg/l 02!04/85 1 IT ME 
H-Olbl CULEBRA SELENIUM < 0.1000 NA 0.0000 < 0.001 < 0.001 mg/l 05/05/86 2 IT ME 
H-Olbl CULEBRA SELENIUM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 08/24/87 liT ME 
H-Olb3 CULEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 03/02!89 41T MT 
H-Olbl CULEBRA SELENIUM < 0.5000 NA 0.0000 mg/l 08/15/90 5 IT MT 
H-Olbl CULEBRA SILICA 8.8000 8.9000 5 5.1 mg/l 02!04/85 11T ME 
H-Olbl CULEBRA SILICA 11.0000 NA 0.0000 < 0.2 < 0.2 mg/l 05/05/86 21T ME 
H-Olbl CULEBRA SILICA 11.0000 11.0000 < 0.2 < 0.2 mg/l 08/24/87 liT ME 
H-Olbl CULEBRA SILICA 4.9000 4.9000 mg/l Ol/02/89 41T GC 
H-Olbl CULEBRA SILICA 4.5000 0.0000 mg/l 08/15/90 5 IT GC 
H-03bl CULEBRA SILVER 0.1000 0.1000 < 0.01 < 0.01 mg/l 08!24/87 3 IT ME 
H-Olbl CULEBRA SILVER 0.1000 0.1000 < 0.01 < 0.01 mg/l 03/02!89 41T MT 
H-03bl CULEBRA SILVER < 0.1000 < 0.1000 mg/l 08/15/90 5 IT MT 
H-03bl CULEBRA SODIUM 17000.0000 NA 0.0000 mg/l 05/05/86 2 IT ME 
H-Olbl CULEBRA 50011.14 17000.0000 NA 0.0000 mg/l 08/24/87 liT ME 
H-03bl CULEBRA SODIUM 17000.0000 17200.0000 mg/l 03/02/89 41T MC 
H-Olbl CULEBRA SODII.Jt 16000.0000 16000.0000 mg/l 08/15/90 5 . 1T MC 
H-03bl CULEBRA SPECIFIC CONDUCTANCE 82000.0000 NA 0.0000 Ulllos/cnQ25C 02/04/85 1 IT GC 
H-Olbl CULEBRA SPECIFIC CONDUCTANCE 71500.0000 NA 0.0000 urttos/cmlii25C 05/05/86 2 IT GC 
H-Olbl CULEBRA SPECIFIC CONDUCTANCE 89700.0000 86500.0000 urttos/cmlii25C 08/24/87 l IT GC 
H-Olbl CULEBRA SPECIFIC CONDUCTANCE 75100.0000 75500.0000 ll4hos/cmlii25C 03/02/89 4 IT GC 
H-03b3 CULEBRA SPECIFIC CONDUCTANCE 66000.0000 66000.0000 ll4hos/cmlii25C 08!15/90 5 IT GC 

• • • 
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H·03b3 CULEBRA STRONT.UM 25.0000 25.0000 0.02 0.03 mg/l 02/04/85 11T ME 
H-03b3 CULEBRA STRONTIUM 23.0000 NA 0.0000 < 0.01 < 0.01 mg/l 05/05/86 2 IT ME 
H-03b3 CULEBRA STRONTiUM 31.0000 32.0000 < 0.01 < 0.01 mg/l 08/24/87 3 IT ME 
H-03b3 CULEBRA STRONTIUM 23.0000 23.0000 < 0.01 < 0.01 mg/l 03/02/89 4 IT MT 
H-03b3 CULEBRA STRONTIUM 23.0000 23.0000 mg/l 08/15/90 5 IT MT 
H-03b3 CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA STYRENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA SULFATE 4600.0000 4700.0000 mg/l 05/05/86 2 IT GC 
H-03b3 CULEBRA SULFATE 4800.0000 4700.0000 1119/l 08/24/87 liT GC 
H-03b3 CULEBRA SULFATE 4300.0000 4700.0000 111!1/l 03/02/89 4 IT GC 
H-03b3 CULEBRA SULFATE 4700.0000 0.0000 111!1/l 08/15/90 5 IT GC 
H·03b3 CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H-03b3 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 41T v 
H-03b3 CULEBRA THALLIUM < 5.0000 < 5.0000 < 0.005 < 0.005 1119/l 08/24/87 3 IT ME 
H-03b3 CULEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 111!1/l 03/02/89 4 IT . MT 
H-03b3 CULEBRA THALLIUM < 10.0000 NA 0.0000 1119/l 08/15/90 5 IT MT 
H-03b3 CULEBRA TIN 0.6000 0.5000 < 0.04 < 0.04 1119/l 08/24/87 31T ME 
H-03b3 CULEBRA TITANIUM < 0.0100 < 0.0100 < 0.01 < 0.01 1118/l 02/04/85 11T ME 
H-03b3 CULEBRA TITANIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 1119/l 05/05/86 2 IT ME 
H-03b3 CULEBRA TITANIUM 0.8000 0.8000 < 0.03 < 0.03 1119/l 08/24/87 liT ME 
H-03b3 CULEBRA TITANIUM < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 03/02/89 41T MT 
H-03b3 CULEBRA TITANIUM < 0.1000 < 0.1000 1118/l 08/15/90 5 IT MT 
H-03b3 CULEBRA TOLUENE < 1.0000 NA 0.0000 ug/l 02/04/85 11T v 
H-03b3 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H-03b3 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 liT v 
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H·03b3 CULEBRA TOLUENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H-03b3 CULEBRA TOTAL ORGANIC CARBON 2.0000 NA 0.0000 mg/l 02/04/85 1 IT GC 
H·03b3 CULEBRA TOTAL ORGANIC CARBON 2.0000 NA 0.0000 mg/l 05/05/86 2 IT GC 
H-03b3 CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 08/24/87 3 IT GC 
H·03b3 CULEBRA TOTAL ORGANIC CARBON 1.0000 1.0000 mg/l 03/02/89 41T GC 
H·03b3 CULEBRA TOTAL ORGANIC CARBON < 1.0000 1.0000 mg/l 08/15/90 5 IT GC 
H·03b3 CULEBRA TOTAL ORGANIC HALOGEN 0.3000 NA 0.0000 mg/l 02/04/85 1 IT GC 
H·03b3 CULEBRA TOTAL ORGANIC HALOGEN 0.4200 NA 0.0000 mg/l 05/05/86 2 IT GC 
H·03b3 CULEBRA TOTAL ORGANIC HALOGEN 1.9000 1.3000 mg/l 08/24/87 3 IT GC 
H·03b3 CULEBRA TOTAL ORGANIC HALOGEN 0.4200 0.2400 mg/l 03/02/89 4 IT GC 
H·03b3 CULEBRA TOTAL ORGANIC HALOGEN 0.1300 0.1400 mg/l 08/15/90 5 IT GC 
H·03b3 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 02/04/85 11T v 
H·03b3 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 31T v 
H·03b3 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 41T v 
H·03b3 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 Ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA TRANS-1,3-0ICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H-03b3 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 41T v 
H·03b3 CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/05/86 2 IT v 
H·03b3 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 08/24/87 3 IT v 
H·03b3 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 03/02/89 4 IT v 
H·03b3 CULEBRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA VANADILM 0.2000 0.2000 < 0.01 < 0.01 mg/l 08/24/87 31T ME 
H·03b3 CULEBRA VANADilJt 0.2000 0.2000 < 0.01 < 0.01 ~/l 03/02/89 4 IT MT 
H·03b3 CULEBRA VANADilJt < 0.5000 < 0.5000 ~/l 08/15/90 5 IT MT 
H·03b3 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 02/04/85 1 IT v 
H·03b3 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 05/05/86 21T v 
H·03b3 CULEBRA VINYL ACETATE < 1D.OOOO NA 0.0000 T < 10 ug/l 08/24/87 31T v 

• • • 
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H·03b3 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 < 10 ugll 03102/89 4 IT v 
H-03b3 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ugll 02104185 1 IT v 
H-03b3 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ugll 05105186 ZIT v 
H-03b3 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ugll 08124187 ]IT v 
H-03b3 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 < 10 ugll 03102/89 4 IT v 
H·03b3 CULEBRA XYLENE < 1.0000 NA 0.0000 ugll 02/04185 1 IT v 
H-03b3 CULEBRA XYLENE < 5.0000 NA 0.0000 ugll 05105186 2 IT v 
H-03b3 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ugll 08124187 3 IT v 
H-03b3 CULEBRA XYLENE < 5.0000 NA 0.0000 < 5 ugll 03102/89 41T v 
H·03b3 CULEBRA ZINC 0.0200 NA 0.0000 < 0.01 < 0.01 msll 02104185 11T ME 
H· 03b3 CULEBRA ZINC 0.1400 NA 0.0000 < 0.005 < 0.005 msll 05105186 2 IT ME 
H-03b3 CULEBRA ZINC 0.2000 0.2000 < 0.01 < 0.01 mgll 08124187 31T ME 
H-03b3 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 n-ell 03102189 4 IT MT 
H-03b3 CULEBRA ZINC < 0.2000 < 0.2000 n-ell 08!15190 5 IT MT 
H·03b3 CULEBRA pH 7.6000 NA 0.0000 02/04185 11T GC 
H-03b3 CULEBRA pH 7.4200 7.4600 05105186 2 IT GC 
H-03b3 CULEBRA pH 6.7300 6.7100 08124187 3 IT GC 
H-03b3 CULEBRA pH 7.3300 7.3300 03102189 4 IT GC 
H-03b3 CULEBRA pH 7.1600 7.1600 08!15190 5 IT GC 

** H-04b 
H-04b CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ugll 07125185 11T v 
H-04b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ugll 11/13186 2 IT v 
H-04b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ugll 09125187 31T v 
H·04b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ugll 04106189 41T v 
H·04b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ugll 07/25/85 1 IT v 
H-04b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ugll 11!13186 2 IT v 
H-04b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5. 0 ugll 09125187 liT v 
H-04b CULEBRA 1, 1, 2, z:-TETRACHLOROETHANE < 5.0000 NA 0.0000 < 5 ugll 04/06189 4 IT v 
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H-04b CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA 1,1,Z·TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 11/13/86 ZIT v 
H-04b CULEBRA 1,1,Z·TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 31T v 
H·04b CULEBRA 1,1,Z·TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA 1,1·DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/Z5/85 1 IT v 
H-04b CULEBRA 1,1·DICHLOROETHANE < 5.0000 NA 0.0000 Ug/l 11/13/86 ZIT v 
H-04b CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 31T v 
H-04b CULEBRA 1,1-DIC .. LOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 41T v 
H·04b CULEBRA 1,1-DICtiLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 11/13/86 ZIT v 
H-04b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 3 IT v 
H-04b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H-04b CULEBRA 1,2,4·TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11!13/86 2 IT sv 
H·04b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H·04b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 1,2·DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 1,2·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/13/86 ZIT sv 
H-04b CULEBRA 1, 2 ·0 I CH,LOROBENZENE < ' 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H·04b CULEBRA 1,2·01CHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA 1,2·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 11!13/86 2 IT v 
H·04b CULEBRA 1,2·01CHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 3 IT v 
H·04b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA 1,2·0ICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA 1,2·01CHLOROPROPANE < 5.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H·04b CULEBRA 1,2-0ICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 31T v 
H-04b CULEBRA 1,2·DICHLOROPROPANE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA 1,2-DIPHENYLHYDRAZINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 

• • • 
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H-04b CULEBRA 1,l-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 1,l-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/11/86 21T sv 
H-04b CULEBRA 1,l-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/25/87 l IT sv 
H·04b CULEBRA 1,l·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H-04b CULEBRA 1,l-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11113/86 2 IT sv 
H-04b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H-04b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2,l,7,8-TETRACHLOROBENZO·P·DIO < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 

XIN 
H-04b CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07120/85 1 IT sv 
H·04b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/11/86 2JT sv 
H-04b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H-04b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/11/86 2JT sv 
H-04b CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H·04b CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4JT sv 
H-04b CULEBRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA _2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/13/86 ZIT sv 
H-04b CULEBRA Z,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA Z,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 2,4-DINlTROPHENOL < 50.0000 NA 0.0000 ug/l 11113/86 ZIT sv 
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H-04b CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 2,4-DIMITROTOLUENE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11!13/86 21T sv 
H-04b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA 2,6-0INITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b . CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H-04b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/25/87 3 IT v 
H-04b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H-04b CULEBRA 2-CHLOROETHYLVINYL ETHER < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 11/13/86 21T v 
H-04b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 09!25/87 3 IT v 
H-04b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H-04b CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/13/86 2JT sv 
H-04b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 09!25/87 3 IT sv 
H-04b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 2-CHLORpPHENOL < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/25/87 31T sv 
H-04b CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 11!13/86 21T v 
H-04b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/25/87 3 IT v 

• • I • 
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H-04b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 < 10 Ug/l 04/06/89 4 IT v 
H-04b CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 07/20/85 11T sv 
H-04b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 07/20/85 11T sv 
H-04b CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 2-METHY.LPHENOL < 10.0000 NA 0.0000 ug/l 09125/87 3 IT sv 
H-04b CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2-NITROANILINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b . CULEBRA 2-NITRDANILINE < 50.0000 NA 0.0000 ug/l 11113/86 2 IT sv 
H-04b CULEBRA 2-NITRDANILINE < 50.0000 NA 0.0000 ug/l 09125/87 3 IT sv 
H-04b CULEBRA 2-NITRDANILINE < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 2-NITROPHENOL < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H-04b CULEBRA 2-N ITROPHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 3,3'-DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 09!25/87 3 IT sv 
H-04b CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA 3-NITRDANILINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA 3-NITRDANILINE < 50.0000 NA 0.0000 ug/l 11113/86 21T sv 
H-04b CULEBRA 3-NITRDANILINE < 50.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA 3-NITRDANILINE < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 4,6-DINITR0-0-CRESOL < 10.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
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H·04b CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 11!11/86 2 IT sv 
H·04b CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 09/25/87 l IT sv 
H·04b CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 Ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 4·BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/11/86 2 IT sv 
H·04b CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H·04b CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA 4·CHLORDANILINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA 4 ·CHLORDAN ILl NE < 10.0000 NA 0.0000 ug/l 11/11/86 2 IT sv 
H·04b CULEBRA 4 ·CHLORDAN IL I NE < 10.0000 NA 0.0000 ug/l 09!25/87 l IT sv 
H·04b CULEBRA 4·CHLORDANILINE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11!11/86 ZIT sv 
H·04b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H·04b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 4·METHYL·Z·PENTANONE < 10.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA 4·METHYL·Z·PENTANONE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H·04b CULEBRA 4·METHYL·Z·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/Z5/87 liT v 
H·04b CULEBRA 4·METHYL·Z·PENTANONE < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 41T v 
H·04b CULEBRA 4·METHYLPHENOL < 1.0000 NA 0.0000 ug/l 07/Z0/85 1 IT sv 
H·04b CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/11/86 Z IT sv 
H·04b CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H·04b CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4JT sv 
H·04b CULEBRA 4·NITRDANILINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA 4·N ITRDAN ILl NE < 50.0000 NA 0.0000 ug/l 11/11/86 ZIT sv 
H·04b CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H·04b CULEBRA 4·NITRDANILINE < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA 4·NITROPHENOL < 1.0000 NA 0.0000 ug/l 01/20/85 1 IT sv 
H·04b CULEBRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 11/11/86 ZIT sv 

• • • 
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H-04b CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 Ug/l 09/25/87 l IT sv 
H-04b CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA ACENAPHTHENE < 1.0000 NA 0.0000 Ug/l 07!20/85 tiT sv 
H-04b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 Ug/l 11/tl/86 2 IT sv 
H·04b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 09!25/87 l IT sv 
H-04b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 Ug/l 04/06/89 4 IT sv 
H-04b CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 07!20/85 1 IT sv 
H-04b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 11/tl/86 2 IT sv 
H-04b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 09/25/87 l IT sv 
H-04b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H-04b CULEBRA ACETONE < 10.0000 NA 0.0000 Ug/l 07/25/85 11T v 
H-04b CULEBRA ACETONE < 10.0000 NA 0.0000 Ug/l 11!1l/86 2 IT v 
H-04b CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 09!25/87 l IT v 
H-04b CULEBRA ACETONE < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H-04b CULEBRA ACROLEIN < 10.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 07/25/85 tiT v 
H-04b CULEBRA ALKALINITY (COl) 0.0000 0.0000 mg/l 11!1l/86 2 IT GC 
H-04b CULEBRA ALKALINITY (COl) 0.0000 0.0000 mg/l 09!25/87 liT GC 
H-04b CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 04/06/89 41T GC 
H-04b CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 09/11/90 5 IT GC 
H·04b CULEBRA ALKALINITY (HCOl) 68.0000 68.0000 mg/l 11!1l/86 2 IT GC 
H-04b CULEBRA ALKALINITY (HCOl) 58.0000 NA 0.0000 mg/l 09/25/87 l IT GC 
H-04b CULEBRA ALKALINITY (HCOl) 66.0000 67.0000 mg/l 04/06/89 4 IT GC 
H-04b CULEBRA ALKALIN.ITY (HCOl) 54.0000 0.0000 rre/l 09/11/90 5 IT GC 
H-04b OJLEBRA ALUMINUM < 0.1000 < 0.1000 < 0.1 < 0.1 nv/l 07/20/85 1 IT ME 
H-04b CULEBRA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 nv/l 11!1l/86 2 IT ME 
H-04b CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 09/25/87 liT ME 
H-04b CULEBRA ALUMINUM < 1.0000 < 1.0000 < .1 < .1 mg/l 04/06/89 4 IT MT 
H-04b CULEBRA ALUMINUM < 2.0000 < 2.0000 mg/l 09/11/90 5 IT MT 
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H-04b CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 07/Z0/85 1 IT sv 
H-04b CULEBRA ANTHRACENE < 1.0000 NA 0.0000 Ug/l 07/Z0/85 1 IT sv 
H-04b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/13/86 ZIT sv 
H-04b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/Z5/87 :SIT sv 
H-04b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA ANTIMONY < 0.5000 NA 0.0000 < 0.05 < 0.05 mg/l 11/13/86 21T ME 
H-04b CULEBRA ANTIMONY 0.7000 < 0.5000 < 0.05 < 0.05 mg/l 09/25/87 :SIT ME 
H-04b CULEBRA ANTIMONY < 0.5000 < 0.5000 < .05 < .05 mg/l 04/06/89 4 IT MT 
H-04b llJLEBRA ANTIMONY < 0.6000 < 0.6000 mg/l 09!11!90 5 IT MT 
H-04b llJLEBRA AROCLOR 1016 < 0.5000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA AROCLOR 1221 < 0.5000 NA 0.0000 ug/l 04/06/89 41T sv 
H-04b llJLEBRA AROCLOR 1Z3Z < 0.5000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA AROCLOR 1 Z42 < 0.5000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA AROCLOR 1248 < 0.5000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b llJLEBRA AROCLOR 1 Z54 < 1.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b llJLEBRA A ROC LOR 1 Z60 < 1.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b llJLEBRA ARSENIC 0.0400 NA 0.0000 < 0.01 < 0.01 rng/l 07/Z0/85 1 IT ME 
H-04b llJLEBRA ARSENIC 0.0200 NA 0.0000 < 0.01 < 0.01 mg/l 11!13/86 2 IT ME 
H-04b llJLEBRA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 09/25/87 :SIT ME 
H·04b llJLEBRA ARSENIC < 0.0300 < 0.0300 < .003 < .oo:s rng/l 04/06/89 4 IT MT 
H-04b llJLEBRA ARSENIC < 0.1000 NA 0.0000 mg/l 09/11/90 5 IT MT 
H-04b llJLEBRA BARIUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 07/20/85 1 IT ME 
H·04b CULEBRA BARIUM < 0.0500 NA 0.0000 < 0.05 < 0.05 mg/l 11!13/86 2 IT ME 
H·04b llJLEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 09/25/87 :SIT ME 
H-04b llJLEBRA BARIUM < 0.0500 < 0.0500 < .005 < .005 mg/l 04/06/89 4 IT MT 
H·04b CULEBRA BARIUM < 2.0000 < 2.0000 mg/l 09!11/90 5 IT MT 
H·04b CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 11!13/86 2 IT v 
H·04b llJLEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 3 IT v 

• • • 
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H-04b CULEBRA BENZENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H-04b CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 07120/85 1 IT sv 
H-04b CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/11/86 2 IT sv 
H·04b CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 Ug/l 09/25/87 liT sv 
H-04b CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 Ug/l 04/06/89 4 IT sv 
H-04b CULEBRA BENZO(A)PYRENE 6.5000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 11/11/86 2 IT sv 
H·04b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H-04b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 07/20/85 11T sv 
H-04b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 11/11/86 2 IT sv 
H-04b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 09125/87 liT sv 
H-04b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11111/86 21T sv 
H·04b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 09125/87 3 IT sv 
H·04b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA BENZOIC. ACID < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 11111/86 2 IT sv 
H·04b CULEBRA BENZOIC: ACID < 50.0000 NA D.OOOO ug/l 09/25/87 liT sv 
H·04b CULEBRA BENZOIC. ACID < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA BENZYL ALCOHOL < 1.0000 NA 0.0000 Uli/l 07/20/85 1 IT sv 
H·04b CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 11113/86 21T sv 
H·04b CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H-04b CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA BERYLLIUM 0.0010 NA 0.0000 < 0.001 < 0.001 ~/l 07/20/85 1 IT ME 
H·04b CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 RV/l 11/13/86 21T ME 
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H·04b CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 09/25/87 3 IT ME 
H-04b CULEBRA BERYLLIUM < 0.0500 < 0.0500 < .005 < .005 mg/l 04/06/89 4 IT MT 
H-04b CULEBRA BERYLLIUM < 0.0500 < 0.0500 mg/l 09!11!90 5 IT MT 
H-04b CULEBRA BIS(2-CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA BIS(Z-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 11!13/86 2 IT sv 
H-04b CULEBRA BIS(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA BIS(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 Ug/l 04!06!89 4 IT sv 
H-04b CULEBRA BI5(2-CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ugtl 07/20/85 1 IT 5V 
H-04b CULEBRA BI5(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 11!13/86 ZIT sv 
H-04b CULEBRA BI5(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 09125/87 31T 5V 
H-04b CULEBRA BIS(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 04!06!89 4 IT 5V 
H-04b CULEBRA BI5(2-CHLOROISOPROPYL)ETHER < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT 5V 
H-04b CULEBRA BI5(2-CHLOROI50PROPYL)ETHER < 10.0000 NA 0.0000 ug/l 11!13/86 ZIT 5V 
H-04b CULEBRA BI5(2-CHLOROI50PROPYL)ETHER < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT 5V 
H-04b CULEBRA BI5(2-CHLOROI50PROPYL)ETHER < 10.0000 NA 0.0000 ug/l 04!06!89 4 IT 5V 
H-04b CULEBRA BI5(2-ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT 5V 
H-04b CULEBRA BIS(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT 5V 
H-04b CULEBRA BI5(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ugil 09/25/87 3 IT 5V 
H-04b CULEBRA BI5(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 04!06!89 4 IT 5V 
H-04b CULEBRA BI5(CHLOROMETHYL)ETHER < 4.0000 NA 0.0000 ug/l 07/20/85 1 IT 5V 
H-04b CULEBRA BOROff 23.0000 NA 0.0000 < 0.1 < 0.1 mg/l 07/20/85 1 IT ME 
H-04b CULEBRA BORON 16.0000 NA 0.0000 < 0.05 < 0.05 mg/l 11!13/86 2 IT ME 
H-04b CULEBRA BORON 16.0000 16.0000 < 0.01 < 0.01 mg/l 09/25/87 3 IT ME 
H-04b CULEBRA BORON 17.0000 17.0000 < .005 .006 mg/l 04/06/89 4 IT MT 
H-04b CULEBRA BORON 17.0000 17.0000 mg/l 09/11/90 5 IT MT 
H-04b CULEBRA BROMIDE . 64.0000 NA 0.0000 mg/l 07/20/85 1 IT GC 
H-04b CULEBRA BROMIDE 44.0000 NA 0.0000 mg/l 11!13/86 ZIT GC 
H-04b CULEBRA BROMIDE 42.0000 42.0000 mg/l 09/25/87 liT GC 
H-04b CULEBRA BROMIDE 90.0000 9LOOOO mg/l 04/06/89 4 IT GC 

• • • 
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H·04b CULEBRA CESIUM < 0.2000 < 0.2000 mg/l 09/11/90 5 IT MT 
H·04b CULEBRA CHLORIDE 12000.0000 NA 0.0000 mg/l 11/13/86 2 IT GC 
H·04b CULEBRA CHLORIDE 7500.0000 NA 0.0000 mg/l 09/25/87 3 IT GC 
H·04b CULEBRA CHLORIDE 7600.0000 7700.0000 mg/l 04/06/89 41T GC 
H·04b CULEBRA CHLORIDE 650.0000 580.0000 mg/l 09/11/90 5 IT GC 
H·04b CULEBRA CHLOROIENZENE < 1.000D NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA CHLOROIENZENE < 5.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H·04b CULEBRA CHLOROIENZENE < 5.0000 NA 0.0000 T < 5.D ug/l 09/25/87 3 IT v 
H·04b CULEBRA CHLOROIENZENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA CHLOROETHANE < 1.0000 NA o:oooo ug/l 07/25/85 1 IT v 
H·04b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 11J13i86 2 IT v 
H·04b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 09/25/87 liT v 
H·04b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H·04b CULEBRA CHLOROFORM < 1.0000 NA 0.0000 ug/l 07/25/85 11T v 
H·04b CULEBRA CHLOROFORM < 5.000D NA 0.0000 ug/l 11/13/86 2 IT v 
H-04b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 liT v 
H·04b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H-04b CULEBRA CHROMIUM < 0.0010 < 0.0010 < 0.001 < 0.001 mg/l 07/20/85 1 IT ME 
H-04b CULEBRA CHROMIUM 0.1000 NA 0.0000 < 0.05 < 0.05 mg/l 11/11/86 2 IT ME 
H-04b CULEBRA CHROMIUM 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 09/25/87 liT ME 
H·04b CULEBRA CHROMIUM O.lOOO 0.2000 .02 .02 mg/l 04/06/89 4 IT MT 
H·04b CULEBRA CHROMIUM 0.2000 0.2000 mg/l 09/11/90 5 IT MT 
H·04b CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 11/13/86 21T sv 
H·04b CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 09/25/87 ]IT sv 
H·04b CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H-04b CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 liT v 
H·04b CULEBRA CIS·1,l-DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 41T v 

• • • 
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H·04b CULEBRA COBALT 0.0590 0.0680 < 0.001 < 0.001 mg/l 07/20/85 1 IT ME 
H·04b CULEBRA COBALT ' < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 11/13/86 ZIT ME 
H·04b CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 09/25/87 3 IT ME 
H·04b CULEBRA COBALT < 0.1000 < 0.1000 < .01 < .01 mg/l 04/06/89 4 IT MT 
H·04b CULEBRA COBALT < 0.5000 < 0.5000 mg/l 09/11/90 5 IT MT 
H·04b CULEBRA COPPER 0.0400 0.0200 < 0.01 < 0.01 mg/l 07120/85 11T ME 
H·04b CULEBRA COPPER 0.2DOD NA 0.0000 < 0.05 < 0.05 mg/l 11!13/86 21T ME 
H· 04b CULEBRA COPPER < 0.1000 < 0.1000 0.01 < 0.01 mg/l 09/25/87 3 IT ME 
H·04b CULEBRA COPPER . < 0.1000 < 0.1000 < .01 < .01 mg/l 04/06/89 4 IT MT 
H·04b CULEBRA COPPER < O.Z500 < 0.2500 mg/l 09/11/90 5 IT MT 
H·04b CULEBRA CYANIDE < 0.0200 < 0.0200 mg/l 07/20/85 1 IT GC 
H·04b CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 11/13/86 ZIT GC 
H·04b CULEBRA CYANIDE < 0.0200 IIA 0.0000 mg/l 09/25/87 3 IT GC 
H·04b CULEBRA CYANIDE < 0.0100 NA 0.0000 mg/l 04/06/89 4 IT GC 
H·04b CULEBRA CYANIDE < 0.0100 0.0000 mg/l 09/11/90 5 IT GC 
H·04b CULEBRA DI·N·BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/Z0/85 11T sv 
H·04b CULEBRA DI · N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H·04b CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 Ug/l 09125/87 3 IT sv 
H· 04b CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/Z0/85 1 IT sv 
H·04b CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/13/86 ZIT sv 
H·04b CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H·04b CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA DIBEIIZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 07/Z0/85 1 IT sv 
H·04b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/13/86 Z IT sv 
H·04b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H·04b CULEBRA DIBENZO(A,H>ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 11/13/86 ZIT sv 
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H-04b CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 09!25/87 liT sv 
H·04b CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 11/11/86 21T v 
H-04b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09!25/87 liT v 
H-04b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 11/11/86 21T v 
H·04b CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 liT v 
H·04b CULEBRA OICHLOROBROMOMETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11!11/86 21T sv 
H·04b CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/25/87 l IT sv 
H·04b CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 07/i?.0/85 1 IT sv 
H-04b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11!11/86 21T sv 
H·04b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09!25/87 l IT sv 
H·04b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA ETHYL BENZENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA ETHYL BENZENE < 5.0000 NA 0.0000 ug/l 11/11/86 21T v 
H·04b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 l IT v 
H·04b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA Eh 494.0000 NA 0.0000 mV 07/20/85 1 IT GC 
H·04b CULF.BRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11113/86 2 IT sv 
H·04b CULEBRA FLUORAI!THENE < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H·04b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 11!11/86 21T sv 

.) .) • 
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H·04b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 09!25/87 3 IT sv 
H·04b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H· 04b CULEBRA FLUORIDE 1. 7000 NA 0.0000 mg/l 07/20/85 1 IT GC 
H·04b CULEBRA FLUORIDE 2.1000 2.2000 mg/l 11/13/86 2 IT GC 
H-04b CULEBRA FLUORIDE 1.8000 1.9000 mg/l 09!25/87 3 IT GC 
H-04b CULEBRA FLUORIDE 1.9000 1.9000 mg/l 04!06!89 4 IT GC 
H-04b CULEBRA FLUORIDE 2.1000 0.0000 mg/l 09/11/90 5 IT GC 
H-04b CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09te.5/87 liT sv 
H·04b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA HEXACHLOROBUTADIENE < 10. 0000 NA 0.0000 ug/l 11/13/86 21T sv 
H·04b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H·04b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H· 04b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 11/13/86 21T sv 
H·04b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 09!25/87 liT sv 
H-04b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 11!13/86 2 IT sv 
H·04b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 09/25/87 31T sv 
H-04b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA INDEN0(1,2,3-CD)PYRENE < 1.0000 NA 0.0000 ug/l 07120/85 1 IT sv 
H·04b CULEBRA INPEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 11113/86 21T sv 
H·04b CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 09/25/87 liT sv 
H-04b CULEBRA INPEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 04106189 4 IT sv 
H·04b CULEBRA IODIDE 1.1000 NA 0.0000 ~/l 07/20/85 1 IT GC 
H·04b CULEBRA IODIDE 2.0000 NA 0.0000 ~/l 11113/86 21T GC 
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H·04b CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 09/25/87 3 IT GC 
H-04b CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 04/06/89 4 IT GC 
H-04b CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 09/11/90 5 IT GC 
H-04b CULEBRA IRON 0.4200 0.4400 < 0.01 < 0.01 mg/l 07/20/85 1 IT ME 
H-04b CULEBRA IRON 0.4000 NA 0.0000 < 0.05 < 0.05 mg/l 11/13/86 2 IT ME 
H-04b CULEBRA IRON 0.6000 0.5000 < 0.01 < 0.01 mg/l 09/25/87 3 IT ME 
H-04b CULEBRA IRON 0.5000 0.5000 < .02 < .02 mg/l 04/06/89 4 IT MT 
H-04b CULEBRA IRON < 1.0000 < 1.0000 mg/l 09/11/90 5 IT MT 
H-04b CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H-04b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H-04b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H-04b CULEBRA LEAD 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 07/20/85 1 IT ME 
H-04b CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 mg/l 11/13/86 2 IT ME 
H-04b CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 09/25/87 3 IT ME 
H-04b CULEBRA LEAD < 0.5000 < 0.5000 < .05 < .05 mg/l 04/06/89 41T MT 
H-04b CULEBRA LEAD < 0.5000 < 0.5000 mg/l 09/11/90 5 IT MT 
H-04b CULEBRA LITHIUM 0.4100 NA 0.0000 < 0.05 < 0.05 mg/l 11/13/86 2 IT ME 
H-04b CULEBRA LITH I~ 0.5500 0.5500 < 0.01 < 0.01 mg/l 09/25/87 3 IT ME 
H-04b CULEBRA LITHIUM 0.4000 0.4000 < .01 < .01 mg/l 04/06/89 4 IT MT 
H-04b CULEBRA LITHIUM 0.3000 0.3000 mg/l 09/11/90 5 IT MT 
H-04b CULEBRA MAGNESIUM 470.0000 480.0000 mg/l 11/13/86 21T ME 
H-04b CULEBRA MAGNESIUM 430.0000 440.0000 mg/l 09/25/87 31T ME 
H-04b CULEBRA MAGNESIUM 400.0000 400.0000 mg/l 04/06/89 41T MC 
H-04b CULEBRA MAGNESIUM 390.0000 390.0000 118/l 09!11/90 5 IT MC 
H-04b CULEBRA MANGAN~SE 0.1200 0.1200 0.01 0.01 1118/l 07/20/85 1 IT ME 
H-04b CULEBRA MANGANESE 0.1200 NA 0.0000 < 0.05 < 0.05 1118/l 11/13/86 ZIT ME 
H-04b CULEBRA MANGANESE 0.1400 0.1400 < 0.005 < 0.005 mall 09/25/87 31T ME 
H-04b CULEBRA MANGANESE 0.1800 0.1700 < .005 < .005 mg/l 04/06/89 41T MT 

• • • 



• • • 
Page No. 150 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL #I ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H·04b CULEBRA MANGANESE < 0.1900 < 0.1900 ~/l 09/11/90 5 IT MT 
H·04b CULEBRA MERCURY 0.0003 0.0003 0.0002 < 0.0002 rng/l 07!20/85 1 IT ME 
H·04b CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 11!13/86 2 IT ME 
H·04b CULEBRA MERCURY 0.0015 0.0018 < 0.0002 < 0.0002 mg/l 09/25/87 3 IT ME 
H·04b CULEBRA MERCURY < 0.0002 0.0005 < .0002 < .0002 mg/l 04/06/89 4 IT MT 
H·04b CULEBRA MERCURY < 0.0004 < 0.0004 rng/l 09/11/90 5 IT MT 
H·04b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H· 04b CULEBRA METHYL BRI:itiDE < 10.0000 NA 0.0000 T < 10 ug/l 09!25/81 3 IT v 
H·04b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H·04b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H·04b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 09/25/87 3 IT v 
H·04b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H-04b CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 11/13/86 21T v 
H·04b CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 09!25/87 31T v 
H·04b CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 17 ug/l 04/06/89 4 IT v 
H·04b CULEBRA MOLYBDENLtt 0.0700 ' 0.0800 0.03 0.03 RV/l 07/20/85 1 IT M£ 
H·04b CULEBRA MOLYBDENLtt 0.1100 NA 0.0000 < 0.05 0.06 RV/l 11!13/86 21T ME 
H-04b CULEBRA MOLYBDENLtt 0.1600 0.1700 < 0.01 < 0.01 mg/l 09/25/87 31T ME 
H-04b CULEBRA MOLYBDENLtt 0.2000 0.2000 < .01 < .01 mg/l 04/06/89 4 IT MT 
H·04b CULEBRA MOLYBOENLtt < 0.2000 < 0.2000 mg/l 09/11/90 5 IT MT 
H·04b CULEBRA N·NITROSO·DI·METHYLAMINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA N·NITROso·DI·N·PROPYLAMINE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H-04b CULEBRA N·NITROSO·OI·N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 09/25/87 ]IT sv 
H·04b CULEBRA N·NITROS0-01-N·PROPYLAMINE < 10 .. 0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H-04b CULEBRA N-NITROs0-01-PHENYLAMINE < 1.0000 NA 0.0000 Ull/l 07/20/85 1 IT sv 
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H·04b CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H·04b CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 09/25/87 3 IT sv 
H·04b CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 07/20/85 11T sv 
H·04b CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/13/86 2 IT sv 
H·04b CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 09125/87 3 IT sv 
H·04b CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA NICKEL 0.1900 0.1900 0.02 0.01 mg/l 07/20/85 1 IT ME 
H·04b CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 11/13/86 21T ME 
H·04b CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 09/25/87 liT ME 
H·04b CULEBRA NICKEL < 0.3000 < 0.3000 < .03 < .03 mg/l 04/06/89 4 IT MT 
H·04b CULEBRA NICKEL < 0.4000 < 0.4000 mg/l 09/11/90 5 IT MT 
H·04b CULEBRA NITRATE < 0.1000 < 0.1000 mg/l N03·N 07/20/85 1 IT GC 
H·04b CULEBRA NITRATE < 0.1000 < 0.1000 mg/l NOl·N 11/13/86 2 If GC 
H·04b CULEBRA NITRATE < 0.1000 NA 0.0000 mg/l NOl·N 09/25/87 31T GC 
H·04b CULEBRA NITRATE < 0.0200 < 0.0200 mg/l 04/06/89 4 IT GC 
H·04b CULEBRA NITRATE < 0.0200 < 0.0200 1119/l 09/11/90 5 IT GC 
H·04b CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 11!13/86 21T sv 
H·04b CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 09/25/87 31T sv 
H·04b CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv 
H·04b CULEBRA P·CHLOAO·M·CRESOL < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBRA P·CHLOAO·M·CRESOL < 10.0000 NA 0.0000 ug/l 11/13/86 21T sv 
H·04b CULEBRA P·CHLOAO·M·CRESOL < 10.0000 NA 0.0000 ug/l 09/25/87 31J sv 
H·04b CULEBRA P·CHLOAO·M·CRESOL < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv 
H·04b CULEBRA PCB < 1.0000 NA 0.0000 ug/l 11!13/86 2 IT PC 
H·04b CULEBRA PCB < 1.0000 NA 0.0000 ug/l 09/25/87 31T PC 
H·04b CULEBRA PENTACHLOROPHENOL < 1.0000 NA 0.0000 ug/l 07/20/85 1 IT sv 
H·04b CULEBAA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/13/86 21T sv 

• • • 
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H·04b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09!25/87 3 IT sv H·04b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/06/89 4 IT sv H·04b CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 07/Z0/85 1 IT sv H·04b CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 11!13/86 ZIT sv H·04b CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 09/25/87 31T sv H·04b CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv H·04b CULEBRA PHENOL < 1.0000 NA 0.0000 ug/l 07!20/85 1 IT sv H·04b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 11!13/86 ZIT sv H·04b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 09!25/87 31T sv H·04b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 04/06/89 4 IT sv H·04b CULEBRA PHENOLICS 0.0070 NA 0.0000 mg/l 07!20/85 1 IT GC H·04b CULEBRA PHENOLICS 0.0040 NA 0.0000 mg/l 11!13/86 ZIT GC H·04b CULEBRA PHENOLICS 0.01ZO NA 0.0000 mg/l 09!25/87 3 IT GC H·04b CULEBRA PHENOLICS O.OZ60 NA 0.0000 mg/l 04!06!89 41T GC H·04b CULEBRA PHENOLICS < 0.0050 0.0000 IIV/l 09!11!90 5 IT GC H·04b CULEBRA PHOSPHATE 0.0300 NA 0.0000 mg/l T·P04·P 07!20/85 1 IT GC H·04b CULEBRA PHOSPHATE < 0.0100 < 0.0100 mg/l T·P04·P 11!13/86 Z IT GC H·04b CULEBRA PHOSPHATE < 0.0100 < 0.0100 mg/l T·P04·P 09!25/87 31T GC H·04b CULEBRA PHOSPHORUS o.ozoo 0.0200 mg/l 04/06/89 41T GC H·04b CULEBRA PHOSPHORUS < 0.0100 0.0000 mg/l 09/11!90 5 IT GC H·04b CULEBRA POTASSilM Z50.0000 Z60.0000 mg/l 11/13/86 ZIT ME H·04b CULEBRA POTASSilM Z40.0000 Z50.0000 N/A mg/l 09/Z5/87 31T ME H·04b CULEBRA POTASSilM zzo.oooo zzo.oooo mg/l 04/06/89 41T MC H·04b CULEBRA POTASSilM 170.0000 170.0000 IIV/l 09!11!90 5 ~T MC H·04b CULEBRA PYRENE < 1.0000 NA 0.0000 ug/l 07/Z0/85 1 IT sv 
H·04b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 11/13/86 ZIT sv H·04b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 09/25/87 31T sv H·04b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 04/06/89 41T sv H·04b CULEBRA RESIDUE, FILTERABLE a 180 C zoooo.oooo NA 0.0000 mg/l 07/20/85 1 IT GC 
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H·04b CULEBRA RESIDUE, FILTERABLE Q 180 C 23000.0000 22000.0000 mg/l 11/13/86 2 IT GC 

H·04b CULEBRA RESIDUE, FILTERABLE a 180 C 16000.0000 NA 0.0000 mg/l 09/25/87 3 IT GC 
H-04b CULEBRA RESIDUE, FILTERABLE Q 180 C 20700.0000 20600.0000 mg/l 04/06/89 4 IT GC 
H·04b CULEBRA RESIDUE, FILTERABLE a 180 C 21000.0000 0.0000 mg/l 09/11/90 5 IT GC 

H·04b CULEBRA RESIDUE, NONFILTERABLE a 105 C 42.0000 NA 0.0000 mg/l 07/20/85 1 IT GC 

H·04b CULEBRA RESIDUE, NONFILTERABLE Q 105 C 43.0000 36.0000 mg/l 11/13/86 2 IT GC 

H·04b CULEBRA RESIDUE, NONFILTERABLE Q 105 C 32.0000 NA 0.0000 mg/l 09/25/87 3 IT GC 
H-04b CULEBRA RESIDUE, NONFILTERABLE a 105 C 95.0000 97.0000 mg/l 04/06/89 4 IT GC 

H-04b CULEBRA RESIDUE, NONFILTERABLE a 105 C 48.0000 0.0000 mg/l 09/11/90 5 IT GC 
H·04b CULEBRA SELENIUM < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 07/20/85 1 IT ME 
H·04b CULEBRA SELENIUM 0.0300 NA 0.0000 < 0.01 < 0.01 mg/l 11/13/86 2 IT ME 

H·04b CULEBRA SELENIUM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 09/25/87 3 IT ME 

H-04b CULEBRA SELENIUM < 0.0500 < 0.0500 < .005 < .005 mg/l 04/06/89 41T MT 

H·04b CULEBRA SELENIUM < 0.0500 NA 0.0000 mg/l 09/11/90 5 IT MT 

H-04b CULEBRA SILICA 14.0000 NA 0.0000 < 0.1 < 0.1 mg/l 07/20/85 1 IT ME 

H-04b CULEBRA SILICA 14.0000 NA 0.0000 < 1 < 1 mg/l 11/13/86 2 IT ME 

H·04b CULEBRA SILICA 13.0000 13.0000 < 0.2 < 0.2 mg/l 09/25/87 3 IT ME 

H·04b CULEBRA SILICA 5.6000 5.5000 mg/l 04/06/89 4 IT GC 

H·04b CULEBRA SILICA 5.9000 0.0000 mg/l 09/11/90 5 IT GC 

H·04b CULEBRA SILVER < 0.1000 ' NA 0.0000 < 0.05 < 0.05 mg/l 11/13/86 2 IT ME 

H·04b CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 09/25/87 3 IT ME 

H-04b CULEBRA SILVER < 0.1000 < 0.1000 .02 .01 mg/l 04/06/89 41T MT 

H·04b CULEBRA SILVER < 0.1000 < 0.1000 mg/l 09/11/90 5 IT MT 

H·04b CULEBRA SODIUM 6000.0000 6000.0000 mg/l 11/13/86 2 IT ME 

H·04b CULEBRA SODIUM 6300.0000 6200.0000 N/A mg/l 09/25/87 31T ME 

H·04b CULEBRA SODillt 5500.0000 5600.0000 q/l 04/06/89 4 IT MC 

H·04b CULEBRA SODiuM 6000.0000 6000.0000 q/l 09/11/90 5 IT MC 

H-04b CULEBRA SPECIFIC CONDUCTANCE 23600.0000 NA 0.0000 umos/cllliil25C 07/20/85 1 IT GC 

H·04b CULEBRA SPECI~IC CONDUCTANCE 26300.0000 26600.0000 umos/cllliil25C 11/13/86 2 IT GC 

• • • 
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H-04b CULEBRA SPECIFIC CONDUCTANCE 26400.0000 27500.0000 umos/cnQ25C 09!25/87 3 IT GC H·04b CULEBRA SPECIFIC CONDUCTANCE 31000.0000 31000.0000 llthos/cnQ25C 04/06/89 41T GC H·04b CULEBRA SPECIFIC CONDUCTANCE 21900.0000 22000.0000 llthos/cmDl25C 09/11/90 5 IT GC H-04b CULEBRA STRONTIUM 15.0000 15.0000 < 0.01 < 0.01 mg/l 07120/85 1 IT ME H·04b CULEBRA STRONTIUM 13.0000 NA 0.0000 < 0.05 < 0.05 mg/l 11/13/86 2 IT ME H-04b CULEBRA STRONTIUM 16.0000 16.0000 < 0.01 < 0.01 mg/l 09/25/87 31T ME H-04b CULEBRA STRONTIUM 14.0000 14.0000 < .01 < .01 mg/l 04/06/89 4 IT MT H-04b CULEBRA STRONTIUM 13.0000 13.0000 mg/l 09/11/90 5 IT MT H-04b CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v H-04b CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 11/13/86 21T v H·04b CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 31T v H-04b CULEBRA STYRENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v H·04b CULEBRA SULFATE 6900.0000 NA 0.0000 mg/l 11/13/86 2 IT GC H·04b CULEBRA SULFATE 5100.0000 NA 0.0000 mg/l 09/25/87 3 IT GC H·04b CULEBRA SULFATE 5000.0000 5200.0000 mg/l 04/06/89 41T GC H-04b CULEBRA SULFATE 4800.0000 0.0000 mg/l 09/11/90 5 IT GC H·04b CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v H·04b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 11/13/86 21T v H-04b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 31T v H·04b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v H·04b CULEBRA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 11/13/86 2 IT ME H-04b CULEBRA THALl fUM < 0.5000 < 0.5000 < 0.005 < 0.005 nv/l 09/25/87 liT ME H-04b CULEBRA THALLIUM < 4.0000 < 4.0000 < .004 < .004 111!)/l 04/06/89 4 IT MT 
H-04b CULEBRA THALLIUM < o:1ooo NA 0.0000 ~/l 09/11/90 .5 IT MT H·04b CULEBRA TIN 0.7000 0.5000 0.04 < 0.04 11111/l 09/25/87 liT ME 
H-04b CULEBRA TITANIUM < 0.0100 NA 0.0000 < 0.01 < 0.01 nv/l 07/20/85 1 IT ME H·04b CULEBRA TITANIUM 0.3000 NA 0.0000 < 0.05 < 0.05 nv/l 11113/86 2 IT ME H·04b CULEBRA TITANIUM 0.6000 0.4000 < 0.03 < 0.03 nv/l 09/25/87 31T ME 
H·04b CULEBRA TITANIUM < 0.1000 < 0.1000 < .01 < .01 1118/l 04/06/89 41T MT 
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H·04b CULEBRA TITANIUM < 0.1000 < 0.1000 mg/l 09/11/90 5 IT MT 
H-04b CULEBRA TOLUENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 11!11/86 2 IT v 
H-04b CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 l IT v 
H-04b CULEBRA TOLUENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H-04b CULEBRA TOTAL ORGANIC CARBON l.OOOO NA 0.0000 mg/l 07/20/85 11T GC 
H-04b CULEBRA TOTAL ORGANIC CARBON l.OOOO NA 0.0000 mg/l 11/11/86 2 IT GC 
H-04b CULEBRA TOTAL ORGANIC CARBON 5.0000 4.0000 mg/l 09/25/87 liT GC 
H-04b CULEBRA TOTAL ORGANIC CARBON l.OOOO l.OOOO mg/l 04/06/89 4 IT GC 
H-04b CULEBRA TOTAL ORGANIC CARBON 5.0000 4.0000 mg/l 09/11/90 5 IT GC 
H-04b CULEBRA TOTAL ORGANIC HALOGEN 0.4600 NA 0.0000 mg/l 07/20/85 1 IT GC 
H-04b CULEBRA TOTAL ORGANIC HALOGEN 0.0900 NA 0.0000 mg/l 11!11/86 2 IT GC 
H-04b CULEBRA TOTAL ORGANIC HALOGEN 0.4400 0.8300 mg/l 09/25/87 l IT GC 
H-04b CULEBRA TOTAL ORGANIC HALOGEN 0.0500 0.0600 mg/l 04/06/89 4 IT GC 
H-04b CULEBRA TOTAL ORGANIC HALOGEN 0.0800 0.0600 mg/l 09/11/90 5 IT GC 
H-04b CULEBRA TRANS-1,2-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 11111/86 2 IT v 
H-04b CULEBRA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 3 IT v 
H-04b CULEBRA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H-04b CULEBRA TRANS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 11/11/86 2 IT v 
H·04b CULEBRA TRANS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 3 IT v 
H-04b CULEBRA TRANS-1,1-0ICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H-04b CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 11!11/86 2 IT v 
H-04b CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 liT v 
H-04b CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H-04b CULEBRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H-04b CULEBRA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 09/25/87 31T ME 
H-04b CULEBRA VANADIUM < 0.1000 < 0.1000 < .01 < .01 mg/l 04/06/89 41T MT 

• • • 
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H·04b CULEBRA VANADIUM < 0.5000 < 0.5000 mg/l 09/11190 5 IT MT 
H·04b CULEBRA VINYL .ACETATE < 10.0000 NA 0.0000 ug/l 07/25/85 tiT v 
H·04b CULEBRA VINYL ACETATE < to.oooo NA 0.0000 ug/l 1t/13/86 2 IT v 
H·04b CULEBRA VINYL ACETATE < to.oooo NA 0.0000 T < tO ug/l 09/25/87 3 IT v 
H·04b CULEBRA VINYL .ACETATE < to.oooo NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H·04b CULEBRA VINYL CHLORIDE < to.oooo NA 0.0000 Ug/l 07/25/85 tiT v 
H·04b CULEBRA VINYL CHLORIDE < to.oooo NA 0.0000 ug/l 11/13/86 21T v 
H·04b CULEBRA VINYL ·CHLORIDE < to.oooo NA 0.0000 T < 10 ug/l 09/25/87 3 IT v 
H·04b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 < 10 ug/l 04/06/89 4 IT v 
H·04b CULEBRA XYLENE < 1.0000 NA 0.0000 ug/l 07/25/85 1 IT v 
H·04b CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 11/13/86 2 IT v 
H-04b CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/25/87 3 IT v 
H·04b CULEBRA XYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/06/89 4 IT v 
H·04b CULEBRA ZINC < o.otoo < 0.0100 < 0.01 < 0.01 mg/l 07/20/85 1 IT ME 
H·04b CULEBRA ZINC 0.4000 NA 0.0000 < 0.05 < 0.05 mg/l 11113/86 2 IT ME 
H·04b CULEBRA ZINC 0.4000 0.3000 < 0.01 < O.Ot mg/l 09/25/87 3 IT ME 
H·04b CULEBRA ZINC 0.3000 0.3000 < .01 < .Ot mg/l 04/06/89 4 IT MT 
H·04b CULEBRA ZINC < 0.2000 < 0.2000 mg/l 09/11/90 5 IT MT 
H·04b CULEBRA pH 7.5900 NA 0.0000 07/20/85 1 IT GC 
H-04b CULEBRA pH 7.3900 7.4100 111t3/86 2 IT GC 
H·04b CULEBRA pH 6.1400 6.1900 09/25/87 3 IT GC 
H·04b CULEBRA pH 7.4600 7.4600 04/06/89 4 IT GC 
H·04b CULEBRA pH 6.6800 6.7100 09/11190 5 IT GC 

** H-04c 
H-04c MAGENTA 1,1,1•TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 11104/86 1 IT v 
H·04c MAGENTA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H·04c MAGENTA 1,1,t·TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H-04c MAGENTA 1,1,1~TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/21189 4 IT v 
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H-04c MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H-04c MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 liT v 
H-04c MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 Ug/l 11/04/86 1 IT v 
H-04c MAGENTA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H-04c MAGENTA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 liT v 
H-04c MAGENTA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 11!04/86 1 IT v 
H-04c MAGENTA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H-04c MAGENTA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 liT v 
H-04c MAGENTA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/21!89 4 IT v 
H-04c MAGENTA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 Ug/l 11!04/86 1 IT v 
H-04c MAGENTA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 l IT v 
H-04c MAGENTA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/05/87 ZIT sv 
H-04c MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 Ug/l 07/19/88 liT sv 
H-04c MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT SV 
H-04c MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11!04/86 1 IT sv 
H-04c MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H-04c MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 liT v 
H-04c MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 

• • • 
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H-04c MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H-04c MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA 1,l-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ugfl 10/05/87 21T sv 
H-04c MAGENTA 1,3-DICHLOROBENZENE 15.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11104/86 1 IT sv 
H-04c MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07119/88 3 IT sv 
H-04c MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/04186 1 IT sv 
H-04c MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ugfl 10!05/87 21T sv 
H-04c MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/86 11T sv 
H-04c MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ugfl 10/05/87 2 IT sv 
H-04c MAGENTA 2,4,6-lRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ugfl 04121/89 4 IT sv 
H-04c MAGENTA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ugfl 11/04/86 1 IT sv 
H-04c MAGENTA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA 2,4-0I~HLOROPHENOL < 10.0000 NA 0.0000 ugfl 07119/88 liT sv 
H-04c MAGENTA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ugfl 04/21/89 4 IT sv 
H-04c MAGENTA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 11104/86 1 IT sv 
H-04c MAGENTA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ugfl 10/05187 21T sv 
H-04c MAGENTA 2,4-DIMETHYLPHEIIOL < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ugfl 04/21/89 41T sv 
H-04c MAGENTA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 11104/86 11T sv 
H-04c MAGENTA 2,4-DIIIITROPHENOL < 50.0000 IIA 0.0000 ugfl 10/05/87 2 IT sv 
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H·04c MAGENTA 2,4·DINITROPHENOL < 50.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H·04c MAGENTA 2,4·DINITROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H·04c MAGENTA 2,4·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 2,4·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA 2,4·DI~ITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA 2,4·DINITROTOLUENE < 10.0000 NA 0.0000 Ug/l 04/21/89 4 IT sv 
H·04c MAGENTA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/04/86 11T sv 
H·04c MAGENTA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA 2·BUTANONE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA 2·BUTANONE < 10.0000 NA 0.0000 T < 10 Ug/l 10/05/87 2 IT v 
H·04c MAGENTA 2·BUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H·04c MAGENTA 2·BUTAiiONE < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 4 IT v 
H·04c MAGENTA 2·CHL~OETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 11/04/86 11T v 
H·04c MAGENTA 2·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 2 IT v 
H·04c MAGENTA 2·CHLoROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H·04c MAGENTA 2·CHL0ROETHYLVINYL ETHER < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 4 IT v 
H·04c MAGENTA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA 2·HEXA~ONE < 10.0000 NA 0.0000 ug/l 11/04/86 11T v 
H·04c MAGENTA 2·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 2 IT v 
H·04c MAGENTA 2·HEXANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 

• • • 
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H·04c MAGENTA 2·HEXANONE < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 4 IT v 
H·04c MAGENTA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H· 04c MAGENTA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H· 04c MAGENTA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/04/86 11T sv 
H-04c MAGENTA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H·04c MAGENTA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 11!04/86 1 IT sv 
H-04c MAGENTA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H-04c MAGENTA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 04/21/89 4JT sv 
H·04c MAGENTA 2 · N ITROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 4JT sv 
H-04c MAGENTA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H·04c MAGENTA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA l,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 11!04/86 1 IT sv 
H-04c MAGENTA l,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA l,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA l·NITROANILINE < 50.0000 NA o.oooo· ug/l 10/05/87 2 IT sv 
H·04c MAGENTA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H·04c MAGENTA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 11!04/86 1 IT sv 
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H-04c MAGENTA 4,6·DINITRO-O-CRESOL < 50.0000 NA 0.0000 Ug/l 10/05/87 21T sv 
H-04c MAGENTA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 07/19/88 31T sv 
H·04c MAGENTA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 Ug/l 04/21/89 41T sv 
H·04c MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H·04c MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 Ug/l 07/19/88 31T sv 
H·04c MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H·04c MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 4 ·CHLORDAN ILl NE < 10.0000 NA 0.0000 Ug/l 10/05/87 21T sv 
H·04c MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 Ug/l 07/19/88 31T sv 
H·04c MAGENTA 4-CHLOROANILINE < 10.0000 NA 0.0000 Ug/l 04/21/89 41T sv 
H·04c MAGENTA 4·CHLoROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H·04c MAGENTA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA 4·CHLoROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 Ug/l 04/21/89 41T sv 
H·04c MAGENTA 4·METHYL·2-PENTANONE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H·04c MAGENTA 4·METHYL-2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 2 IT v 
H·04c MAGENTA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 31T v 
H·04c MAGENTA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 41T v 
H-04c MAGENTA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H·04c MAGENTA 4·METHYLPHENOL < 10.0000 NA 0.0000 Ug/l 07/19/88 31T sv 
H·04c MAGENTA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 11/04/86 11T sv 
H-04c MAGENTA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H·04c MAGENTA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 07119/88 31T sv 
H·04c MAGENTA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H-04c MAGENTA 4-N ITROPHENOL < 50.0000 NA 0.0000 ug/l 11104/86 1 IT sv 
H·04c MAGENTA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 10/05/87 21T sv 

• • • 
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H-04c MAGENTA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 07/19/88 l IT SV 
H-04c MAGENTA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H-04c MAGENTA ACENAPHTHYLENE < · 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA ACETONE < 10.0000 NA 0.0000 ug/l 11/04/86 11T v 
H-04c MAGENTA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 2 IT v 
H-04c MAGENTA ACETONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H·04c MAGENTA ACETONE < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 4 IT v 
H-04c MAGENTA ALKALINITY (C03) 0.0000 0.0000 mg/l 11/04/86 11T GC 
H-04c MAGENTA ALKALINITY (COl) 0.0000 0.0000 mg/l 10/05/87 2 IT GC 
H·04c MAGENTA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 07/19/88 liT GC 
H-04c MAGENTA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 04/21/89 4 IT GC 
H-04c MAGENTA ALKALINITY (COl) 0.0000 NA 0.0000 RV/l 10/02/90 5 IT GC 
H·04c MAGENTA ALKALINITY (HCOl) 100.0000 100.0000 mg/l 11/04/86 1 IT GC 
H-04c MAGENTA ALKALINITY (HC03) 59.0000 60.0000 mg/l 10/05/87 ZIT GC 
H-04c MAGENTA ALKALINITY (HCOl) 74.0000 NA 0.0000 mg/l 07/19/88 l IT GC 
H-04c MAGENTA ALKALINITY (HCOl) 61.0000 61.0000 mg/l 04/21189 4 IT GC 
H-04c MAGENTA ALKALINITY (HC03) 62.0000 0.0000 RV/l 10/02/90 5 IT GC 
H·04c MAGENTA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 tV/l 11/04/86 1 IT ME 
H-04c MAGENTA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 tV/l 10/05/87 21T ME 
H-04c MAGENTA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 RV/l 07/19/88 liT ME 
H·04c MAGENTA ALUMINUM < 1.0000 < 1.0000 < .1 < .1 mg/l 04/21/89 4 IT MT 
H·04c MAGENTA ALUMINUM < 2.0000 < 2.0000 11111/l 10/02/90 5 IT MT 
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H·04c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ug/t 11104/86 1 IT sv 
H-04c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ug/t 10/05/87 2 IT sv 
H·04c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ug/t 07/19/88 3 IT sv 
H-04c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ug/t 04/21/89 4 IT sv 
H·04c MAGENTA ANTIMONY 0.6000 NA 0.0000 < 0.05 < 0.05 mg/t 11104/86 1 IT ME 
H·04c MAGENTA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 mg/t 10/05/87 2 IT ME 
H-04c MAGENTA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 mg/t 07/19/88 31T ME 
H-04c MAGENTA ANTIMONY < 0.5000 < 0.5000 < .05 < .05 mg/l 04/21189 4 IT MT 
H·04c MAGENTA ANTIMONY < 0.6000 < 0.6000 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA AROCLoR 1016 < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA AROCLOR 1221 < 10.0000 NA 0.0000 ug/t 04/21/89 4 IT sv 
H-04c MAGENTA AROCLOR 1232 < 10.0000 NA 0.0000 ug/l 04/21189 4 IT sv 
H·04c MAGENTA AROCLOR 1242 < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA AROCLOR 1248 < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA AROCLoR 1254 < 21.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA AROCLOR 1260 < 21.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 1119/l 11/04/86 11T ME 
H·04c MAGENTA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA ARSENIC < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 07/19/88 31T ME 
H-04c MAGENTA ARSENIC < 0.0300 NA 0.0000 < .003 < .003 1119/l 04/21/89 41T MT 
H·04c MAGENTA ARSENIC < 0.1000 NA 0.0000 1119/l 10/02/90 5 IT MT 
H-04c MAGENTA BARIUM 0.0600 NA 0.0000 < 0.05 < 0.05 1119/l 11/04/86 1 IT ME 
H-04c MAGENTA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 10/05/87 21T ME 
H-04c MAGENTA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 07/19/88 3 IT ME 
H-04c MAGENTA BARIUM < 0.0500 < 0.0500 < .005 < .005 1119/l 04/21/89 41T MT 
H·04c MAGENTA BARIUM < 0.2000 < 0.2000 1119/l 10/02/90 5 IT MT 
H-04c MAGENTA BENZENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H·04c MAGENTA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H-04c MAGENTA BENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3JT v 

• • • 
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H-04c MAGENTA BENZENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 1t/04/86 tiT sv 
H-04c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/2t/89 4 IT sv 
H-04c MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l t0/05/87 2 IT sv 
H-04c MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 07/t9/88 3JT sv 
H-04c MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 04/2t/89 4 IT sv 
H-04c MAGENTA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 11/04/86 t IT sv 
H-04c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 Ug/l 04/2t/89 4 IT sv 
H-04c MAGENTA BENZO(K)FLUORANTHENE < to.oooo NA 0.0000 ug/l tt/04/86 tiT sv 
H-04c MAGENTA BENZO(K)FLUORANTHENE < to.oooo NA 0.0000 ug/l t0/05/87 2 IT sv 
H-04c MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/t9/88 3 IT sv 
H-04c MAGENTA BENZO(K)FLUORANTHENE < to.oooo NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l tt/04/86 tiT sv 
H-04c MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 07/t9/88 3 IT sv 
H-04c MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l t1/04/86 1 IT sv 
H-04c MAGENTA BENZYL ALCOHOL < to.oooo NA 0.0000 ug/l t0/05/87 2 IT sv 
H-04c MAGENTA BENZYL ALCOHOL < to.oooo NA 0.0000 ug/l 07/t9/88 liT sv 
H-04c MAGENTA BENZYL ALCOHOL < to.oooo NA 0.0000 ug/l 04/21/89 4JT sv 
H-04c MAGENTA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 .. ,l 11/04/86 t IT ME 

H-04c MAGENTA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l t0/05/87 2 IT ME 

H-04c MAGENTA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 07/t9/88 3 IT ME 
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H·04c MAGENTA BERYlliUM < 0.0500 < 0.0500 < .005 < .005 mg/l 04/21/89 4 IT MT 
H·04c MAGENTA BERYlliUM < 0.0500 < 0.0500 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA BISC2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 11/04/86 11T sv 
H-04c MAGENTA BISC2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H·04c MAGENTA BISC2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H·04c MAGENTA BISC2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H-04c MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA BJSC2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H·04c MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA BISC2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA BIS(2·CHLOROJSOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H·04c MAGENTA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H·04c MAGENTA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H·04c MAGENTA BIS(2·ETHYLHEXYL)PHTHALATE 110.0000 NA 0.0000 ug/l 07/19/88 l IT sv 
H·04c MAGENTA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H·04c MAGENTA BORON 11.0000 NA 0.0000 < 0.05 < 0.05 mg/l 11/04/86 1 IT ME 
H-04c MAGENTA BORON 12.0000 12.0000 < 0.01 < 0.01 mg/l 10/05/87 21T ME 
H·04c MAGENTA BORON 12.0000 12.0000 < 0.01 < 0.01 mg/l 07/19/88 liT ME 
H·04c MAGENTA BORON 12.0000 12.0000 .011 .012 mg/l 04/21/89 4 IT MT 
H-04c MAGENTA BORON 12.0000 12.0000 mg/l 10/02/90 5 IT MT 
H-04c MAGENTA BROMIDE 7.0000 NA 0.0000 mg/l 11104/86 11T GC 
H-04c MAGENTA BROMIDE 8.0000 7.0000 nv/l 10/05/87 21T GC 
H·04c MAGENTA BROMIDE 7.0000 7.0000 RV/l 07/19/88 liT GC 
H·04c MAGENTA BROMIDE 6.0000 NA 0.0000 mg/l 04/21/89 4 IT GC 
H·04c MAGENTA BROMIDE 6.0000 6.0000 mg/l 10/02/90 5 IT GC 
H-04c MAGENTA BROMOFORM < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 

• • • 
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H·04c MAGENTA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 

H-04c MAGENTA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H·04c MAGENTA BROMOFORM < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H·04c MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA CADMIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 11/04/86 1 IT ME 

H·04c MAGENTA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 10/05/87 2 IT ME 

H·04c MAGENTA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 07/19/88 3 IT ME 

H-04c MAGENTA CADMIUM < 0.0500 < 0.0500 < .005 < .005 mg/l 04/21/89 4 IT MT 

H·04c MAGENTA CADMIUM < 0.0500 < 0.0500 mg/l 10/02/90 5 IT MT 

H·04c MAGENTA CALCIUM 1100.0000 1100.0000 mg/l 11/04/86 1 IT ME 

H·04c MAGENTA CALCIUM 610.0000 610.0000 mg/l 10/05/87 2 IT ME 

H· 04c MAGENTA CALCIUM 640.0000 660.0000 mg/l 07/19/88 3 IT ME 

H·04c MAGENTA CALCIUM 700.0000 690.0000 mg/l 04/21/89 4 IT MC 

H·04c MAGENTA CALCIUM 630.0000 630.0000 mg/l 10/02/90 5 IT MC 

H·04c MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H·04c MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H· 04c MAGENTA CARBON DISULHDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 

H·04c MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H·04c MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 Ug/l 11/04/86 1 IT v 
H-04c MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 

H-04c MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 31T v 

H·04c MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 41T v 

H·04c MAGENTA CESIUM 0.1000 NA 0.0000 < 0.1 < 0.1 mg/l 11/04/86 1 IT ME 

H·04c MAGENTA CESIUM 0.0500 0.0600 o.oz 0.04 mg/l 10/05/87 2 IT ME 

H·04c MAGENTA CESIUM < 0.0600 < . 0.0600 < 0.06 < 0.06 11111/l 07/19/88 3 IT ME 

H· 04c MAGENTA CESIUM < 10.0000 < 10.0000 < 1 < 1 1119/l 04/21/89 4 IT MT 
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H·04c MAGENTA CESIUM < 0.1000 < 0.1000 1119/l 10/02190 5 IT MT 
H-04c MAGENTA CHLORIDE 11000.0000 11000.0000 mg/l 11/04/86 1 IT GC 
H-04c MAGENTA CHLORIDE 840D.OOOO NA 0.0000 rng/l 10/05/87 2 IT GC 
H-04c MAGENTA CHLORIDE 7600.0000 NA 0.0000 rng/l 07/19/88 3 IT GC 
H-04c MAGENTA CHLORIDE 8500.0000 8500.0000 rng/l 04/21/89 41T GC 
H-04c MAGENTA CHLORIDE 9000.0000 8900.0000 rng/l 10/02/90 5 IT GC 
H-04c MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H·04c MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07119/88 3 IT v 
H·04c MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 < 5 ug/l 04/21189 4 IT v 
H·04c MAGENTA CHLOROETHANE . < 10.0000 NA 0.0000 ug/l 11104/86 1 IT v 
H-04c MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 Ug/l 10/05/87 2 IT v 
H·04c MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H-04c MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 < 10 ug/l 04/21189 4 IT v 
H-04c MAGENTA CHLOROFORM < 5.0000 NA 0.0000 ug/l 11104/86 1 IT v 
H-04c MAGENTA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 liT v 
H·04c MAGENTA CHLOROFORM < 5.0000 NA 0.0000 < 5 ug/l 04121/89 4 IT v 
H·04c MAGENTA CHROMIUM 0.2000 NA 0.0000 < 0.05 < 0.05 mg/l 11104/86 1 IT ME 
H-04c MAGENTA CHROMIUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 10/05/87 ZIT ME 
H-04c MAGENTA CHROMIUM < 0.1000 0.1000 0.01 0.01 mg/l 07119/88 3 IT ME 
H·04c MAGENTA CHROMIUM 0.2000 0.2000 .02 .02 rng/l 04/21189 41T MT 
H-04c MAGENTA CHROMIUM < 0.1000 < 0.1000 mg/l 10/02/90 5 IT MT 
H-04c MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 11104/86 1 IT sv 
H-04c MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 04/21189 41T sv 
H-04c MAGENTA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
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H· 04c MAGENTA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 . 3 IT v 
H· 04c MAGENTA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H· 04c MAGENTA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 11/04/86 1 IT ME 
H· 04c MAGENTA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 07/19/88 3 IT ME 
H-04c MAGENTA COBALT < 0.1000 < 0.1000 < .01 < .01 mg/l 04/21/89 4 IT MT 
H-04c MAGENTA COBALT < 0.5000 < 0.5000 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA COPPER 0.3000 NA 0.0000 < 0.05 < 0.05 mg/l 11/04/86 1 IT ME 
H-04c MAGENTA COPPER 0.2000 0.2000 0.01 < 0.01 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 07/19/88 liT ME 
H-04c MAGENTA COPPER < 0.1000 < 0.1000 < .01 < .01 mg/l 04/21/89 41T MT 
H-04c MAGENTA COPPER ' < 0.2500 < 0.2500 mg/l 10/02190 5 IT MT 
H-04c MAGENTA CYANIDE < 0.0200 NA 0.0000 mg/l 11/04/86 1 IT GC 
H·04c MAGENTA CYANIDE < 0.0200 NA 0.0000 mg/l 10/05/87 2 IT GC 
H·04c MAGENTA CYANIDE < 0.0200 NA 0.0000 mg/l 07/19/88 3 IT GC 
H-04c MAGENTA CYANIDE !< 0.0100 NA 0.0000 mg/l 04/21/89 4 IT GC 
H-04c MAGENTA CYANIDE < 0.0100 NA 0.0000 mg/l 10/02/90 5 IT GC 
H-04c MAGENTA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/86 1 n sv 
H-04c MAGENTA DI -N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/05/87 ZIT sv 
H-04c MAGENTA DI·N-~TYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA DI-N-BUTYL PHTHALAT~ < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H·04c MAGENTA ' DI·N·OpYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA DI·N·OCTYL PHTHALATE · < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07119/88 3 IT sv 
H-04c MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H-04c MAGENTA DIBENZO(A,H)AMTHRACENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/05/87 ZIT SV 
H-04c MAGENTA DIBENZQ(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT SV 

H·04c MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
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H-04c MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 07119/88 liT sv 
H-04c MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07119/88 liT v 
H-04c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 411 v 
H-04c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H-04c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 liT v 
H-04c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/05/87 211 sv 
H-04c MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07119/88 liT sv 
H-04c MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21!89 4 IT sv 
H-04c MAGENTA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 liT v 
H-04c MAGENTA ETHYLBENZENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 411 v 
H-04c MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/05/87 211 sv 
H-04c MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07119/88 liT sv 
H-04c MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/21!89 411 sv 
H-04c MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 

• • • 
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H-04c MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 07/19/88 31T sv 
H-04c MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H-04c MAGENTA FLUORIDE 2.2000 NA 0.0000 mg/l 11/04/86 1 IT GC 
H-04c MAGENTA FLUORIDE 2.5000 2.6000 mg/l 10/05/87 ZIT GC 
H-04c MAGENTA FLUORIDE 2.6000 2.6000 mg/l 07/19/88 3 IT GC 
H-04c MAGENTA FLUORIDE 2.6000 2.6000 mg/l 04/21/89 4 IT GC 
H·04c MAGENTA FLUORIDE 2.8000 0.0000 mg/l 10/02/90 5 IT GC 
H-04c MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/05/87 ZIT sv 
H-04c MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 Ug/l 07/19/88 31T sv 
H-04c MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 11/04/86 11T sv 
H-04c MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 07/19/88 31T sv 
H-04c MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H·04c MAGENTA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA INDEN0(1,2,3-CO)PYRENE < 10.0000 NA 0.0000 ug/l 10/05/87 ZIT sv 
H·04c MAGENTA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 07/19/88 31T sv 
H·04c MAGENTA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H-04c MAGENTA IODIDE 1.0000 NA 0.0000 1119/l 11/04/86 1 IT GC 
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H·04c MAGENTA 
: 

2.0000 2.0000 mg/l 10/05/87 2 IT IODIDE < < GC 
H·04c MAGENTA IODIDE < 2.0000 < 2.0000 mg/l 07/19/88 3 IT GC 
H·04c MAGENTA IODIDE 4.0000 4.0000 mg/l 04/21/89 4 IT GC 
H·04c MAGENTA IODIDE , < 2.0000 < 2.0000 mg/l 10/02/90 5 IT GC 
H·04c MAGENTA IRON 0.9000 NA 0.0000 < 0.05 < 0.05 mg/l 11/04/86 1 IT ME 
H-04c MAGENTA IRON 0.3000 0.3000 < 0.01 < 0.01 mg/l 10/05/87 21T ME 
H-04c MAGENTA IRON 0.2000 0.2000 < 0.01 < 0.01 mg/l 07/19/88 31T ME 
H·04c MAGENTA IRON 1.1000 1.1000 < .02 < .02 mg/l 04/21/89 41T MT 
H·04c MAGENTA IRON < 1.0000 < 1.0000 mg/l 10/02/90 5 IT MT 
H-04c MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 07119/88 3 IT sv 
H·04c MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 04/21/89 41T sv 
H-04c MAGENTA LEAD < 0.5000 NA 0.0000 0.06 0.05 mg/l 11/04/86 1 IT ME 
H·04c MAGENTA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 10/05/87 21T ME 
H·04c MAGENTA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 07/19/88 3 IT ME 
H-04c MAGENTA LEAD < 0.5000 < 0.5000 < .05 < .05 mg/l 04/21/89 4 IT MT 
H·04c MAGENTA LEAD < 0.5000 < 0.5000 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA liTHilJt 0.4300 NA 0.0000 < 0.05 < 0.05 mg/l 11/04/86 1 IT ME 
H-04c MAGENTA LITHIUM 0.4100 0.4100 < 0.01 < 0.01 mg/l 10/05/87 21T ME 
H-04c MAGENTA liTHiuM 0.3900 0.3900 < 0.01 < 0.01 nv/L 07119/88 liT ME 
H·04c MAGENTA LITHIUM 0.4200 0.4200 < .01 < .01 nv/L 04/21/89 4 IT MT 
H·04c MAGENTA LITHIUM 0.3900 0.1900 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA MAGNESIUM 470.0000 470.0000 mg/l 11/04/86 1 IT ME 
H·04c MAGENTA MAGNESIUM 490.0000 510.0000 nv/L 10/05/87 2 iT ME 
H·04c MAGENTA MAGNESI.UM 430.0000 440.0000 nv/L 07119/88 liT ME 
H-04c MAGENTA MAGNES(UM 420.0000 410.0000 nv/L 04/21/89 4 IT MC 
H-04c MAGENTA MAGNESIUM 400.0000 410.0000 nv/L 10/02/90 5 IT MC 
H-04c MAGENTA MANGANESE 0.4600 NA 0.0000 < 0.05 < 0.05 111!1/l 11/04/86 1 IT ME 

• • • 



• • • 
Page No. 172 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H-04c MAGENTA MANGANESE 0.1300 0.1200 < 0.005 < 0.005 mg/l 10/05/87 2 IT ME 
H·04c MAGENTA MANGANESE 0.1100 0.1100 < 0.005 < 0.005 mg/l 07/19/88 3 IT ME 
H-04c MAGENTA MANGANESE 0.2100 0.2100 < .005 < .005 mg/l 04/21!89 4 IT MT 
H-04c MAGENTA MANGANESE < 0.1500 < 0.1500 mg/l 10/02!90 5 IT MT 
H-04c MAGENTA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 11/04/86 liT ME 
H-04c MAGENTA MERCURY 0.0007 0.0007 < 0.0002 < 0.0002 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA MERCURY 0.0008 NA 0.0000 0.0002 < 0.0002 mg/l 07/19/88 3 IT ME 
H-04c MAGENTA MERCURY < 0.0002 < 0.0002 < .0002 < .0002 mg/l 04/21/89 4 IT MT 
H· 04c MAGENTA MERCURY < 0.0002 < 0.0002 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA METHYL BR<»CIDE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA METHYL BR<»CIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 2 IT v 
H-04c MAGENTA METHYL BR<»CIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H-04c MAGENTA METHYL BR<»CIDE < 10.0000 NA 0.0000 < 10 ug/l 04121/89 4 IT v 
H· 04c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 11/04/86 liT v 
H-04c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 '!' < 10 ug/l 10/05/87 2 IT v 
H-04c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H-04c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 4 IT v 
H·04c MAGENTA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 2 IT v 
H-04c MAGENTA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 13 T 26 ug/l 07/19/88 31T v 
H·04c MAGENTA METHYLENE CHLORIDE < 5.0000 NA 0.0000 11 ug/l 04!21!89 4 IT v 
H-04c MAGENTA MOLYBDENUM < 0.0500 NA 0.0000 < 0.05 < 0.05 mg/l 11!04/86 liT ME 
H-04c MAGENTA MOLYBDENUM 0.0600 0.0700 0.02 0.02 ~/l 10/05/87 2 IT ME 
H-04c MAGENTA MOLYBDENUM 0.0900 0.1000 < 0.05 < 0.05 nvtl 07/19/88 3 IT ME 
H·04c MAGENTA MOLYBDENUM 0.1000 < 0.1000 < .01 < .01 1118/l 04/21/89 4 IT MT 
H-04c MAGENTA MOLYBDENUM < 0.2000 < 0.2000 IID/l 10/02/90 5 IT MT 
H·04c MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 11!04/86 liT sv 
H-04c MAGENTA N·NITROS0-01-N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA N·NITROSO·DI-N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
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H·04c MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA N·NITROSO·DI·PHENYLAMINE . < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H·04c MAGENTA N·NITROSO·DI-PHENYLAMINE < 10.000D NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA N·NITRQSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H·04c MAGENTA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 11/04/86 1 IT ME 
H·04c MAGENTA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 10/05/87 2 IT ME 
H·04c MAGENTA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 07/19/88 3 IT ME 
H-04c MAGENTA NICKEL · < 0.3000 < 0.3000 < .03 < .03 lllg/l 04/21/89 4 IT MT 
H-04c MAGENTA NICKEL . < 0.4000 < 0.4000 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA NITRATE < 0.1000 < 0.1000 mg/l N03·N 11/04/86 1 IT GC 
H·04c MAGENTA NITRATE < 0.1000 NA 0.0000 mg/l N03-N 10/05/87 2 IT GC 
H·04c MAGENTA NITRATE < 0.0200 NA 0.0000 mg/l N03-N 07119/88 3 IT GC 
H-04c MAGENTA NITRATE < 0.0200 < 0.0200 mg/l 04/21/89 4 IT GC 
H-04c MAGENTA NITRATE < 0.0200 < 0.0200 mg/l 10/02/90 5 IT GC 
H·04c MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 07119/88 3 IT sv 
H·04c MAGENTA NITROB~NZENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H·04c MAGENTA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 07/19/88 31T sv 
H·04c MAGENTA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H·04c MAGENTA PCB < 1.0000 NA 0.0000 ug/l 11/04/86 1 IT PC 
H-04c MAGENTA PCB < 1.0000 NA 0.0000 ug/l 10/05/87 2 IT PC 

• • • 
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H-04c MAGENTA PCB < 1.0000 NA 0.0000 ug/l 07/19/88 3 IT PC 
H-04c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 10/05/87 2 IT sv 
H-04c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 07/19/88 3 IT sv 
H-04c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA · PHENOL < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
H-04c . MAGENTA PHENOL < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA PHENOL < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA PHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 4 IT sv 
H-04c MAGENTA PHENOLICS 0.0150 NA 0.0000 -.Jl 11/04/86 1 IT GC 
H-04c MAGENTA PHENOLICS 0.0140 NA 0.0000 q/l 10/05/87 2 IT GC 
H-04c MAGENTA PHENOLICS < 0.0050 NA 0.0000 av/l 07/19/88 3 IT GC 
H·04c .MAGENTA PHENOLICS 0.0370 0.0380 nv/l 04/21/89 4 IT GC 
H-04c MAGENTA PHENOLICS 0.0290 NA 0.0000 nv/t 10/02/90 5 IT GC 
H-04c MAGENTA PHOSPHATE 0.0600 NA 0.0000 nv/l T·P04-P 11/04/86 1 IT GC 
H-04c MAGENTA PHOSPHATE 0.0100 NA 0.0000 nv/l T·P04·P 10/05/87 2 IT GC 
H-04c MAGENTA PHOSPHATE 0.0200 NA 0.0000 ~V/l T-P04-P 07/19/88 3 IT GC 
H·04c MAGENTA PHOSPHORUS < 0.0100 NA 0.0000 ~V/l 04/21/89 4 IT GC 
H-04c MAGENTA PHOSPHORUS < 0.0100 NA 0.0000 RV/l 10/02/90 5 IT GC 
H-04c MAGENTA POTASSIUM 130.0000 140.0000 nv/l 11/04/86 1 IT ME 
H-04c MAGENTA POTASSIUM 100.0000 98.0000 ..all 10/05/87 2 IT ME 
H-04c MAGENTA POTASSIUM 99.0000 100.0000 q/l 07/19/88 liT ME 
H·04c MAGENTA POTASSIUM 110.0000 100.0000 -.Jl 04/21/89 41T MC 
H·04c MAGENTA POTASSIUM 70.0000 70.0000 q/l 10/02/90 SIT MC 
H-04c MAGENTA PYRENE· < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT sv 
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H-04c MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 10/05/87 21T sv 
H-04c MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 07/19/88 liT sv 
H-04c MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 04/21189 4 IT sv 
H-04c MAGENTA RESIDUE, FILTERABLE a 180 C 22000.0000 23000.0000 mg/l 11104/86 11T GC 
H-04c MAGENTA RESIDUE; FILTERABLE a 180 C 24000.0000 23000.0000 nv/l 10/05/87 2 IT GC 
H-04c MAGENTA RESIDUE,: FILTERABLE a 180 C 23500.0000 NA 0.0000 mg/l 07/19/88 3 IT GC 
H-04c MAGENTA RESIDUE, FILTERABLE a 180 C 24400.0000 24300.0000 mg/l 04/21189 4 IT GC 
H-04c MAGENTA RESIDUE, FILTERABLE a 180 C 24600.0000 NA 0.0000 av/l 10/02/90 5 IT GC 
H-04c MAGENTA RESIDUE, NONFILTERABLE a 105 C 27.0000 25.0000 RV/l 11104/86 1 IT GC 
H-04c MAGENTA RESIDUE, NONFILTERABLE a 105 C 25.0000 21.0000 mg/l 10/05/87 21T GC 
H-04c MAGENTA RESIDUE, NONFILTERABLE a 105 C 26.0000 NA 0.0000 nv/l 07/19/88 3 IT GC 
H-04c MAGENTA RESIDUE, NONFILTERABLE a 105 C 56.0000 56.0000 mg/l 04/21189 4 IT GC 
H-04c MAGENTA RESIDUE, NONFILTERABLE a 105 C 59.0000 NA 0.0000 nv/l 10/02/90 5 IT GC 
H-04c MAGENTA SELENIUM 0.0400 NA 0.0000 < 0.01 < 0.01 RV/l 11/04/86 1 IT ME 
H-04c MAGENTA SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 10/05/87 2 IT ME 
H-04c MAGENTA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 nv/l 07119/88 liT ME 
H-04c MAGENTA SELENIUM < 0.0500 NA 0.0000 < .005 < .005 av/l 04/21189 4 IT MT 
H-04c MAGENTA SELENIUM < 0.0500 NA 0.0000 11111/l 10/02/90 5 IT MT 
H-04c MAGENTA SILICA 10.0000 NA 0.0000 < 1 < 1 RV/l 11104/86 1 IT ME 
H-04c MAGENTA SILICA 12.0000 11.0000 < 0.2 < 0.2 mg/l 10/05/87 21T ME 
H-04c MAGENTA SILICA 4.0000 4.1000 av/l 07/19/88 liT ME 
H-04c MAGENTA SILICA 3.9000 3.9000 RV/l 04/21189 41T GC 
H-04c MAGENTA SILICA 4.7000 NA 0.0000 1119/l 10/02/90 5 IT GC 
H-04c MAGENTA SILVER 0.1000 NA 0.0000 < 0.05 < 0.05 11111/l 11/04/86 1 IT ME 
H-04c MAGENTA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 10/05/87 ZIT ME 
H-04c MAGENTA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 07/19/88 3 IT ME 
H-04c MAGENTA SILVER < 0.1000 < 0.1000 < .01 < .01 11111/l 04/21189 41T MT 
H-04c MAGENTA SILVER < 0.1000 < 0.1000 RV/l 10/02/90 5 IT MT 
H-04c MAGENTA SODIUM 7500.0000 7500.0000 1119/l 11104/86 1 IT ME 

• • • 
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H·04c MAGENTA SODIUM 7300.0000 7200.0000 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA SODIUM 7100.0000 7200.0000 ~/l 07/19/88 3 IT ME 
H-04c MAGENTA SODIUM 7100.0000 7100.0000 mg/l 04/21/89 4 IT MC 
H·04c MAGENTA SODIUM 3600.0000 3600.0000 mg/l 10/02/90 5 IT MC 
H·04c MAGENTA SPECIFIC CONDUCTANCE 32100.0000 32100.0000 umos/cmi25C 11!04/86 1 IT GC 
H-04c MAGENTA SPECIFIC CONDUCTANCE 30600.0000 31000.000D umos/cmi25C 10/05/87 2 IT GC 
H-04c MAGENTA SPECIFIC CONDUCTANCE 3D40D.OOOO 305DO.OOOO umos/cmi25C 07/19/88 3 IT GC 
H·04c MAGENTA SPECIFIC CONDUCTANCE 340DO.OODO 3430D.OOOD t.14hos/crrQ25C 04/21/89 4 IT GC 
H-04c MAGENTA SPECIFIC CONDUCTANCE 28800.0DOD 28800.DOOO t.14hos/cmi25C 10/02/90 5 IT GC 
H-04c MAGENTA STRONTIUM 13.0000 NA 0.0000 < 0.05 < 0.05 ms/l 11!04/86 1 IT ME 
H·04c MAGENTA STRONTIUM 14.0000 14.0000 < 0.01 < 0.01 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA STRONTIUM 13.0000 13.0000 < 0.01 < 0.01 mg/l 07/19/88 3 IT ME 
H-04c MAGENTA STRONTIUM 12.0000 12.0000 < .01 < .01 mg/l 04/21/89 4 IT MT 
H-04c MAGENTA STRONTIUM 11.0000 11.0000 
H·04c MAGENTA STYRENE < 5.0000 NA 0.0000 ug/l 11/04/86 11T v 
H·04c MAGENTA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA STYRENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H-04c MAGENTA STYRENE < 5.0000 NA 0.0000 < 5 ug/l 04/21!89 4 IT v 
H-04c MAGENTA SULFATE 7900.0000 7800.0000 ms/l 11/04/86 1 IT GC 
H·04c MAGENTA SULFATE 6700.0000 NA 0.0000 ~/l 10/05/87 21T GC 
H-04c MAGENTA SULFATE 8300.0000 8300.0000 ~/l 07/19/88 3 IT GC 
H-04c MAGENTA SULFATE 6200.0000 NA 0.0000 mg/l 04/21/89 4 IT GC 
H-04c MAGENTA SULFATE 7600.0000 NA 0.0000 ms/l 10/02/90 5 IT GC 
H-04c MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H·04c MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H-04c MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07119/88 3 IT v 
H-04c MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
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H-04c MAGENTA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 11!04/86 1 IT ME 
H-04c MAGENTA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 10/05/87 2 IT ME 
H·04c MAGENTA THALLIUM < 5.0000 NA 0.0000 < 0.005 < 0.005 mg/l 07/19/88 liT ME 
H·04c MAGENTA THALLIUM < 5.0000 NA 0.0000 < .005 < .005 mg/l 04/21/89 4 IT MT 
H·04c MAGENTA THALLIUM < 0.1000 NA 0.0000 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA TITANIUM 0.4000 NA 0.0000 < 0.05 < 0.05 mg/l 11/04/86 11T ME 
H-04c . MAGENTA TITANIUM 0.5000 0.4000 < 0.03 < 0.03 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA TITANIUM < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 07/19/88 31T ME 
H·04c MAGENTA TITANIUM < 0.1000 < 0.1000 < .01 < .01 mg/l 04!21/89 41T MT 
H-04c MAGENTA TITANIUM < 0.1000 < 0.1000 mg/l 10/02/90 5 IT MT 
H·04c MAGENTA TOLUENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H·04c MAGENTA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 21T v 
H·04c MAGENTA TOLUENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H·04c MAGENTA TOLUENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H·04c MAGENTA TOTAL ORGANIC CARBON 1.0000 NA 0.0000 mg/l 11/04/86 1 IT GC 
H·04c MAGENTA TOTAL ORGANIC CARBON 3.0000 2.0000 mg/l 10/05/87 2 IT GC 
H-04c MAGENTA TOTAL ORGANIC CARBON 1.0000 1.0000 mg/l 07/19/88 3 n GC 
H·04c MAGENTA TOTAL ORGANIC CARBON 1.0000 < 1.0000 mg/l 04/21/89 4 IT GC 
H·04c MAGENTA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 10/02/90 5 IT GC 
H-04c MAGENTA TOTAL ORGANIC HALOGEN 0.0800 NA 0.0000 mg/l 11/04/86 1 IT GC 
H·04c MAGENTA TOTAL ORGANIC HALOGEN 0.4900 0.5600 mg/l 10/05/87 2 IT GC 
H-04c MAGENTA TOTAL ORGANIC HALOGEN 0.1800 0.3000 mg/l 07/19/88 3 IT GC 
H-04c MAGENTA TOTAL ORGANIC HALOGEN 0.0600 < 0.0500 mg/l 04/21/89 41T GC 
H·04c MAGENTA TOTAL ORGANIC HALOGEN < 0.1000 < 0.0500 mg/l 10/02/90 5 IT GC 
H·04c MAGENTA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 11!04/86 1 IT v 
H-04c MAGENTA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 31T v 
H-04c MAGENTA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 41T v 
H·04c MAGENTA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 11!04/86 11T v 
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H-04c MAGENTA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H-04c MAGENTA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 ug/l 04/21!89 4 IT v 
H-04c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H-04c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA VANADIUM 0.1000 0.1000 < 0.01 < 0.01 mg/l 10/05/87 2 IT ME 
H-04c MAGENTA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 07/19/88 3 IT ME 
H-04c MAGENTA VANADIUM < 0.1000 < 0.1000 < .01 < .01 mg/l 04/21/89 4 IT MT 
H-04c . MAGENTA VANADIUM < 0.5000 < 0.5000 mg/l 10/02/90 5 IT MT 
H-04c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 21T v 
H-04c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H-04c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 4 IT v 
H·04c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/05/87 2 IT v 
H-04c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/19/88 3 IT v 
H-04c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 < 10 ug/l 04/21/89 4 IT v 
H-04c MAGENTA XYLENE < 5.0000 NA 0.0000 ug/l 11/04/86 1 IT v 
H-04c MAGENTA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/05/87 2 IT v 
H-04c MAGENTA XYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/19/88 3 IT v 
H-04c MAGENTA XYLENE < 5.0000 NA 0.0000 < 5 ug/l 04/21/89 4 IT v 
H-04c MAGENTA ZINC < 0.1000 NA 0.0000 < 0.05 < 0.05 mg/l 11/04/86 1 IT ME 
H-04c MAGENTA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 ~/l 10/05/87 21T ME 
H-04c MAGENTA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 q/l 07/19/88 3 IT ME 
H-04c MAGENTA ZINC < 0.1000 < 0.1000 < .01 < .01 ~/l 04/21/89 4 IT MT 
H-04c MAGENTA ZINC < 0.2000 < 0.2000 nv/l 10/02/90 5 IT MT 
H-04c MAGENTA pH 7.9900 7.9400 11/04/86 1 IT GC 
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H-04c MAGENTA pH 6.4000 6.4800 10/05/87 2 IT GC 
H-04c MAGENTA pH 7.7100 7.6900 07/19/88 3 IT GC 
H-04c MAGENTA pH 7.6400 7.6500 04/21/89 4 IT GC 
H-04c MAGENTA pH 7.4300 7.4300 10/02/90 5 IT GC 

** H·05b 
H-05b CULEBRA 1,1,1 -TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02!24/88 3 IT v 
H-05b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 05!21!86 2 IT v 
H-05b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 Ug/l 02!24/88 3 IT v 
H-05b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05!21!86 2 IT v 
H-05b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H-05b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 1,1-0ICHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 1,1-0ICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA 1,1-0ICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H-05b CULEBRA 1,1-0ICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 1,1-0ICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H-05b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/21!86 21T sv 
H-05b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02!24/88 3 IT sv 

• • • 
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H-05b CULEBRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02!24/88 liT sv 
H-05b CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 Ug/l 08/27/85 1 IT v 
H-05b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/21/86 21T v 
H-05b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H-05b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 05/21/~ 2 IT v 
H-05b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IJ. v 
H-05b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 1,2-DJPHENYLHYDRAZINE < 1.0000 NA 0.0000 Ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 1,3-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/27/85 11T sv 
H-05b CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/21!86 2 IT sv 
H-05b CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/24/88 3-IT -sv 
H-05b CULEBRA 1,3-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 08127/85 1 IT v 
H-05b CULEBRA 1,4-DlCHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/24/88 liT sv 
H-05b CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2,4,5•TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02!24/88 3 IT sv 
H-05b CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2, 4, 6- TR.I CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 liT sv 
H-05b CULEBRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05121/86 21T sv 
H-05b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
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H·05b CULEBRA 2,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 08/Z7/85 1 IT sv 
H-05b CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 05/Z1!86 ZIT sv 
H-05b CULEBRA Z,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA Z,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 02/24/88 31T sv 
H-05b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 02/24/88 31T v 
H-05b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 05/02190 SIT v 
H-05b CULEBRA 2-CHLOROETHYLVINYL ETHER < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA Z-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 05/21186 21T v 
H-05b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 02/24/88 3 IT v 
H-05b CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b cULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/21/86 ZIT sv 
H-05b CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 31T sv 
H-05b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 02/24/88 31T v 
H-05b CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 

• • • 
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H·05b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA 2-MET"YLNAPHTHALENE < 10.0000 NA 0.0000 ugll 02/24/88 3 IT sv 
H-05b CULEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 11T sv 
H-05b CULEBRA 2-MET"YLPHENOL < 10.0000 NA 0.0000 ug/l 05/21186 2 IT sv 
H-05b CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 2-NITROANILINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA 2-NITROPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 2-N ITROPHENOL < 10.0000 NA 0.0000 ug/l 05/21186 2 IT sv 
H·05b . CULEBRA 2-N ITROPHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 3,3'-~ICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA 3,4-BE.NZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 08127/85 1 IT sv 
H·05b CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/21186 2 IT sv 
H-05b CULEBRA 3,4-BE'NZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA 3-NITROANILINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 05121186 21T sv 
H-05b CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA 4,6-DJNJTRO·O·CRESOL < 10.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 4,6-DJ'NITRO·O-CRESOL < 50.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA 4,6-DJNJTRO-O·CRESOL < 50.0000 NA 0.0000 ug/l 02124/88 3 IT sv 
H·05b CULEBRA 4-BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 4-BROHOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEBRA 4-BROHOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 02124/88 liT sv 
H-05b CULEBRA 4-CHLOROANJLINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA 4-CHLOROANJLINE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
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H-05b CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-OSb CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 02/24/88 ]IT sv 
H·05b CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H·05b CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 02/24/88 31T v 
H·05b CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 05/02/90 5 IT v 
H-05b CULEBRA 4-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/21186 21T sv 
H·05b CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 liT sv 
H-05b . CULEBRA 4-NITROANILINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 02/24/88 ]IT sv 
H-05b CULEBRA 4-NITROPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H·05b CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 02/24/88 ]IT sv 
H·05b CULEBRA ACENAPHTHENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H· 05b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 02/24/88 ]IT sv 
H·05b CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H·05b CULEBRA ACETONE < 10.0000 NA 0.0000 ua/l 05/21/86 21T v 
H-05b CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 T 43 ug/l 02/24/88 ] · IT v 
H·05b CULEBRA ACETONE < 10.0000 NA 0.0000 T< 10 M< 10 ua/l 05/02/90 5 IT v 
H·05b CULEBRA ACROLEIN < 10.0000 NA 0.0000 ua/l 08/27/85 1 IT v 
H·05b CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 1118/l 08/27/85 1 IT GC 

• • • 
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H-OSb CULEBRA ALKALINITY (COl) 0.0000 0.0000 mg/l 05/21/86 21T GC 
H-05b CULEBRA ALKALJNITY (COl) 0.0000 0.0000 mg/l 02/24/88 3 IT GC 
H-05b CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 08/23/89 4 IT GC 
H·OSb CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 05/02/90 5 IT GC 
H-05b CULEBRA ALKALINITY (HCOl) 47.0000 NA 0.0000 mg/l 08/27/85 1 IT GC 
H-05b CULEBRA ALKALINITY (HCOl) 46.0000 46.0000 mg/l 05/21/86 2 IT GC 
H-OSb CULEBRA ALKALINITY (HCOl) 42.0000 42.0000 mg/l 02/24/88 3 IT GC 
H-05b CULEBRA ALKALINITY (HCOl) 42.0000 17.0000 mg/l 08/21/89 4 IT GC 
H-OSb CULEBRA ALKALINITY (HC03) 41.0000 41.0000 mg/l 05/02/90 5 IT GC 
H·OSb CULEBRA ALUMINUM 0.2300 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/85 11T ME 
H·OSb . CULEBRA ALUMINUM < 10.0000 < 10.0000 < 0.1 < 0.1 mg/l 05/21/86 21T ME 
H-OSb CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 02/24/88 3 IT ME 
H-OSb CULEBRA ALUMINUM < 2.0000 < 2.0000 < 0.2 < 0.2 mg/l 08/23/89 4 IT MT 
H-05b CULEBRA ALUMINUM < 2.0000 < 2.0000 < .2 < .2 mg/l 05/02/90 5 IT MT 
H-OSb CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 02!24/88 3 IT sv 
H·OSb CULEBRA ANTIMONY o.noo NA 0.0000 mg/l 02/24/88 3 IT ME 
H-05b CULEBRA ANTIMONY 0.7000 0.6000 < 0.06 < 0.06 mg/l 08/23/89 4 IT MT 
H·OSb CULEBRA ANTift9NY 0.6000 0.6000 < .06 < .06 mg/l 05/02/90 5 IT MT 
H-05b CULEBRA ARSENIC 6.7000 NA 0.0000 < 0.01 < 0.01 mg/l 08/27/85 1 IT ME 
H·OSb CULEBRA ARSENIC 0.0420 0.0420 < 0.001 < 0.001 mg/l 05/21/86 2 IT ME 
H·05b CULEBRA ARSENIC < 0.0240 NA 0.0000 mg/l 02/24/88 3 IT ME 
H·05b CULEBRA ARSENIC < 0.1000 NA 0.0000 < 0.01 < 0.01 nv/l 08/23/89 4 IT MT 
H·OSb CULEBRA ARSENIC < 0.1000 NA 0.0000 < .01 < .01 mg/l 05/02/90 5 IT MT 
H·05b CULEBRA BARIUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 08/27/85 1 IT ME 
H·OSb CULEBRA BARIUM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 05/21/86 2 IT ME 
H·05b CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 02!24/88 3 IT ME 
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H·05b CULEBRA BARIUM < 2.0000 < 2.0000 < 0.2 < 0.2 mg/l 08/23/89 4 IT MT 
H-05b CULEBRA BARIUM. < 2.0000 < 2.0000 < .2 < .2 mg/l 05/02190 5 IT MT 
H-05b CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 08!27/85 1 IT v 
H·05b CULEBRA BEN ZEN~ < 5.0000 NA 0.0000 ug/l 05/21186 2 IT v 
H-05b CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 ]IT v 
H-05b CULEBRA BENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H·05b CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H·05b CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 02124/88 l IT sv 
H-05b. CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 08!27/85 1 IT sv 
H-05b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H-05b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 02/24/88 ]IT sv 
H-05b CULEBRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 05/21186 2 IT sv 
H-05b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 02124/88 liT sv 
H-05b CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/21186 2 IT sv 
H-05b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 02/24/88 liT sv 
H-05b CULEBRA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 02124/88 liT sv 
H-05b CULEBRA BENZYL. ALCOHOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA BENZYL. ALCOHOL < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEBRA BENZYL. ALCOHOL < 10.0000 NA 0.0000 ug/l 02/24/88 liT SV 

H-05b CULEBRA BERYLLIUM < 0.0100 < 0.0100 < 0.1 < 0.01 118/l 08/27/85 1 IT ME 
H·05b CULEBRA BERYLL.IUM < 0.5000 < 0.5000 < 0.005 < 0.005 118/l 05/21/86 2 IT ME 
H-05b CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 118/l 02124/88 liT ME 
H·05b CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 118/l 08/21/89 41T MT 

• • • 
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H·05b CULEBRA BERYLLIUM < 0.0500 < 0.0500 < .005 < .005 mg/l 05/02/90 5 IT MT 
H·05b CULEBRA BIS(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA BJS(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 Ug/l 05/21/86 2 IT sv 
H-05b CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 02/24/88 liT sv 
H-05b CULEBRA BIS(2·CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 Ug/l 05/21/86 21T sv 
H·05b CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 4.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 05/21!86 2 IT sv 
H-05b CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b . CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 08127/85 1 IT sv 
H·05b CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 05121!86 2 IT sv 
H·05b CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA BORON 29.0000 NA 0.0000 < 0.1 < 0.1 mg/l 08/27/85 1 IT ME 
H·05b CULEBRA BORON 33.0000 33.0000 0.11 0.11 mg/l 05/21/86 21T ME 
H·05b CULEBRA BORON 35.0000 35.0000 < 0.01 < 0.01 mg/l 02/24/88 3 IT ME 
H·05b CULEBRA BORON 31.0000 29.0000 < 0.02 < 0.02 mg/l 08/23/89 4 IT MT 
H·05b CULEBRA BORON 30.0000 I 30.0000 < .02 < .02 mg/l OS/02/90 5 IT MT 
H·05b CULEBRA BROMIDE 100.0000 87.0000 mg/l 08/27/85 1 IT GC 
H·05b CULEBRA BROMIDE 59.0000 NA 0.0000 mg/l 05/21/86 21T GC 
H·05b CULEBRA BROMIDE 73.0000 73.0000 mg/l 02/24/88 3 IT GC 
H·05b CULEBRA BROMIDE 12.0000 12.0000 mg/l 08/23/89 41T GC 
H·05b CULEBRA BROMIDE 69.0000 NA 0.0000 RV/l 05/02/90 5 IT GC 
H-05b CULEBRA BROMOFORM < 1.0000 NA 0.0000 ug/l 08/27/85 11T v 
H·05b CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 05/21!86 2 IT v 
H·05b CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 liT v 
H-05b CULEBRA BROMOFORM < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 SIT v 
H·05b CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
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H-05b CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02124188 l IT sv 
H-05b CULEBRA CADMIUM < 0.0040 NA 0.0000 nv/l 02/24188 l IT ME 
H-05b CULEBRA CADMIUM 0.1100 0.1100 < 0.005 < 0.005 nv/l 08/21/89 4 IT MT 
H-05b CULEBRA CADMIUM 0.1000 0.1000 < .005 < .005 nvtl 05/02/90 5 IT MT 
H-05b CULEBRA CALCIUM 1100.0000 1300.0000 0.2 0.2 nv/l 08/27/85 1 IT ME 
H-05b CULEBRA CALCIUM 1400.0000 NA 0.0000 nv/l 05/21/86 2 IT ME 
H-05b CULEBRA CALCIUM 1500.0000 1500.0000 nv/l 02/24/88 liT ME 
H-05b CULEBRA CALCIUM 2000.0000 2000.0000 nv/l 08/21/89 41T MC 
H-05b CULEBRA CALCIUM 1500.0000 1500.0000 ,..,,l 05/02/90 5 IT MC 
H-05b CULEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 ug/l 08127/85 1 IT v 
H-05b CULEBRA CARBON .DISULFIDE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 l IT v 
H-05b CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 08/27/85 11T v 
H-05b CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 liT v 
H-05b CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA CESIUM < 1.0000 NA 0.0000 < 1.0 < 1.0 l'llg/l 08/27/85 1 IT ME 
H-05b CULEBRA CESIUM < 0.1000 < 0.1000 < 0.1 < 0.1 ,..,,l 05/21/86 ZIT ME 
H-05b CULEBRA CESIUM < 0.2800 NA 0.0000 1111/l 02/24/88 l IT ME 
H-05b CULEBRA CESIUM < 0.1000 < 0.1000 < 0.1 < 0.1 1111/l 08121/89 4 IT MT 
H-05b CULEBRA CESIUM < 0.2000 < 2.0000 < .2 < .2 1118/l 05/02/90 5 IT MT 
H-05b CULEBRA CHLORIDE 87000.0000 NA 0.0000 1118/l 08/27/85 11T GC 
H-05b CULEBRA CHLORIDE 89000.0000 91000.0000 RV/l 05/21/86 2 IT GC 
H-05b CULEBRA CHLORIDE 84100.0000 NA 0.0000 -all 02124/88 liT GC 
H-05b ClJLEBRA CHLORIDE 86600.0000 NA 0.0000 -all 08121189 41T GC 
H-05b CULEBRA CHLORIDE 92100.0000 NA 0.0000 lllllll 05/02/90 5 IT GC 
H-05b CULEBRA CHLOROBENZENE < 1.0000 NA 0.0000 ugll 08/27/85 1 IT v 
H-05b CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 

• • • 
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H-05b CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H-05b CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 Ug/l 08127/85 1 IT v 
H-05b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 02124/88 3 IT v 
H·05b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 05/02190 5 IT v 
H-05b CULEBRA CHLOROFORM < 2.0000 NA 0.0000 Ug/l 08/27/85 1 IT v 
H-05b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H-05b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T< 5 M< 5 Ug/l 05/02190 5 IT v 
H-05b CULEBRA CHROMIUM < 0.0010 < 0.0010 < 0.001 < 0.001 mg/l 08/27/85 1 IT ME 
H·05b CULEBRA CHROMIUM < 3.0000 < 3.0000 < 0.03 < 0.03 1119/l 05121/86 2 IT ME 
H-05b CULEBRA CHROMIUM 0.0160 NA 0.0000 mg/l 02124/88 3 IT ME 
H-05b CULEBRA CHROMIUM 0.2000 0.3000 0.01 0.02 mg/l 08/23/89 4 IT MT 
H-05b CULEBRA CHROMIUM 0.3000 0.3000 .01 .01 mg/l 05/02190 5 IT MT 
H-05b CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA CHRYSENE < 10.0000 NA 0.0000 Ug/l 05/21!86 21T sv 
H-05b CULEBRA CHRYSENE < 10.0000 NA 0.0000 Ug/l 02124/88 3 IT sv 
H-05b CULEBRA CIS-1,3-DICHLOROPROPENE < 5.000() NA 0.0000 Ug/l 05/21/86 2 IT v 
H-05b CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02124/88 3 IT v 
H-05b CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H·05b CULEBRA COBALT 3.0000 2.9000 0.02 0.02 mg/l 08/27/85 1 IT ME 
H-05b CULEBRA COBALT < 1.0000 < 1.0000 < 0.01 < 0.01 mg/l 05/21/86 21T ME 
H-05b CULEBRA COBALT < 0.0100 NA 0.0000 IIISI/l 02/24/88 3 IT ME 
H-05b CULEBRA COBALT < 0.5000 < 0.5000 < 0.05 < 0.05 1119/l 08!23/89 4 IT MT 
H-05b CULEBRA COBALT < 0.5000 < 0.5000 < .05 < .05 mg/l 05/02190 5 IT MT 
H·05b CULEBRA COPPER 0.2600 0.2500 < 0.01 < 0.01 mg/l 08/27/85 1 IT ME 
H·05b CULEBRA COPPER < 1.0000 < 1.0000 0.02 0.02 mg/l 05/21!86 2 IT ME 
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H·05b CULEBRA COPPER < 0.0100 NA 0.0000 1119/l 02/24/88 l IT ME 
H·05b CULEBRA COPPER < 0.2500 < 0.2500 < 0.025 < 0.025 1119/l 08/21/89 4 IT MT 
H·05b CULEBRA COPPER < 0.2500 < 0.2500 < .025 < .025 1119/l 05/02/90 5 IT MT 
H·05b CULEBRA CYANIDE < 0.0200 < 0.0200 1119/l 08/27/85 1 IT GC 
H·05b CULEBRA CYANIDE < 0.0200 < 0.0200 1119/l 05/21/86 2 IT GC 
H·05b CULEBRA CYANIDE < 0.0200 NA 0.0000 1119/l 02/24/88 liT GC 
H·05b CULEBRA CYANIDE < 0.0100 < 0.0200 mg/l 08/21/89 4 IT GC 
H-05b CULEBRA CYANIDE < 0.0100 NA 0.0000 mg/l 05/02/90 SIT GC 
H·05b CULEBRA DI·N·BUTYL .PHTHALATE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT SV 
H·05b CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b . CULEBRA DI-N-BUTYL PHTHALATE < · 10.0000 NA 0.0000 ug/l 02/24/88 liT sv 
H·05b CULEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H·05b CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/24/88 l IT sv 
H·05b CULEBRA DIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 02/24/88 l IT sv 
H·05b CULEBRA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H·05b CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 02/24/88 liT sv 
H·05b CULEBRA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H·05b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H·OSb CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 ]IT v 
H·OSb CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H·OSb CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l Da/27/85 1 IT v 
H·OSb CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 05/21/86 21T v 
H·OSb CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H·05b CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H·05b CULEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 

• • • 
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H-05b CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H-05b CULEIRA DIETHYL PHTHALATE < 10.00DO NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEIRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/27/85 11T sv 
H-05b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA ETHYLBENZENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 05/21/86 21T v 

. H·05b CULEBRA ETHYLIEN~ENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H·05b CULEBRA ETHYLIENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEIRA Eh 524.0000 NA 0.0000 rtN 08/27/85 1 IT GC 
H·05b CULEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H·05b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT s.v 
H-05b CULEBRA FLUORIDE 1.3000 NA 0.0000 111(1/l 08/27/85 1 IT GC 
H-05b CULEBRA FLUORIDE 0.8000 0.8000 111(1/l 05/21/86 2 IT GC 
H·05b CULEBRA FLUORIDE 0.900D NA 0.0000 1118/l 02/24/88 3 IT GC 
H·05b CULEBRA FLUORIDE 0.9000 0.9000 111(1/l 08/23/89 4 IT GC 
H-05b CULEBRA FLUORIDE 0.9000 0.9000 111(1/l 05/02/90 5 IT GC 
H-05b CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA HEXACHLOROBENZENE < 10.0000 NA O.OOOD ug/l 05/21/86 2 IT sv 
H-05b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H-05b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H-05b CULEBRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
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H·05b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 02/24/88 l IT sv 
H·05b CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 02/24/88 l IT sv 
H·05b CULEBRA INOEN0(1,2,l·CD)PYRENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA INDEN0(1,2,l·CD)PYRENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA INDEN0(1,2,l·CO)PYRENE < 10.0000 NA 0.0000 ug/l 02/24/88 l IT sv 
H-05b CULEBRA IOOIDE 1.1000 1.1000 .. ,l 08/27/85 1 IT GC 
H-05b CULEBRA IOOIDE 1.3000 NA 0.0000 q/l 05/21/86 2 IT GC 
H-05b CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 02/24/88 liT GC 
H·05b CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 08/21/89 4 IT GC 
H-05b CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 05/02/90 5 IT GC 
H·05b CULEBRA IRON 3.1000 l.OOOO < 0.01 < 0.01 mg/l 08/27/85 1 IT ME 
H·05b CULEBRA IRON l.lOOO 1.1000 < 0.01 < 0.01 mg/l 05/21/86 2 IT ME 
H-05b CULEBRA IRON 2.3000 2.1000 0.01 < 0.01 mg/l 02/24/88 liT ME 
H·05b CULEBRA IRON 2.0000 2.0000 < 0.1 < 0.1 mg/l 08/23/89 4 IT MT 
H·05b CULEBRA IRON 2.0000 2.0000 < .1 < .1 mg/l 05/02/90 5 IT MT 
H·05b CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA I SOPIIORONE < 10.0000 NA 0.0000 ug/l 05/21/86 21T sv 
H·05b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 02/24/88 l IT sv 
H·05b CULEBRA LEAD 1.1000 0.9000 < 0.1 < 0.1 mg/l 08/27/85 1 IT ME 
H·05b CULEBRA LEAD < 5.0000 < 5.0000 < 0.05 < 0.05 q/l 05/21/86 2 IT ME 
H-05b CULEBRA LEAD < 0.0400 NA 0.0000 118/l 02/24/88 l IT ME 
H·05b CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 08/21/89 41T MT 
H-05b CULEBRA LEAD < 0.5000 < 0.5000 < .05 < .05 mg/l 05/02/90 SIT MT 
H·05b CULEBRA LITHitll 0.7500 NA 0.0000 mg/l 02/24/88 liT ME 
H·05b CULEBRA LITHitll 1.0000 1.0000 < 0.01 < 0.01 mg/l 08/23/89 4 IT MT 
H-05b CULEBRA LITHitll 1.0000 1.0000 < .01 < .01 q/l 05/02/90 5 IT MT 
H·05b CULEBRA MAGNESitll 1700.0000 1700.0000 < 0.1 < o. 1 q/l 08/27/85 1 IT ME 

• • • 
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H-05b CULEIRA MAGNESIUM 2200.0000 NA 0.0000 nv/l 05/21/86 2 IT ME 
H·05b CULEIRA MAGNESIUM 1800.0000 1800.0000 nv/l 02/24/88 3 IT ME 
H·05b CULEBRA MAGNESIUM 1700.0000 1800.0000 nvtl 08/23/89 4 IT MC 
H·05b CULEBRA MAGNESIUM 1800.0000 1700.0000 nv/l 05/02/90 5 IT MC 
H·05b CULEBRA MANGANESE 0.5200 0.5200 < 0.01 < 0.01 nv/l 08/27/85 1 IT ME 
H·05b CULEBRA MANGANESE < 0.5000 < 0.5000 < 0.005 < 0.005 nv/l 05/21/86 21T ME 
H-05b CULEBRA MANGANESE 0.2100 0.2100 < 0.005 < 0.005 nvtl 02/24/88 3 IT ME 

. H·05b CULEBRA MANGANESE 0.3800 0.3800 < 0.015 < 0.015 nv/l 08/23/89 4 IT MT 
H·05b CULEBRA MANGANESE 0.2300 0.2400 < .015 < .015 nvtl 05/02/90 5 IT MT 
H·05b CULEBRA MERCURY 0.0005 NA 0.0000 0.0004 0.0004 RV/l 08/27/85 1 IT ME 
H-05b CULEBRA MERCURY 0.0003 < 0.0002 < 0.0002 < 0.0002 nvtl 05/21/86 2 IT ME 
H·05b CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 nvtl 02/24/88 3 IT ME 
H·05b CULEBRA MERCURY < 0.0002 < 0.0002 0.0002 0.0002 nvtl 08/23/89 4 IT MT 
H-05b CULEBRA MERCURY < 0.0002 < 0.0002 < .0002 < .0002 nvtl 05/02/90 5 IT MT 
H-05b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 08/21/85 1 IT v 
H· 05b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H·05b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 02/24/88 3 IT v 
H·05b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 05/02/90 5 IT v 
H·05b CULEBRA METHYL .CHLORIDE < 10.0000 NA 0.0000 ug/l 08/27/85 1 n v 
H· 05b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H· 05b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 02/24/88 3 IT v 
H·05b CULEBRA METHYL .CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 05/02/90 5 IT v 
H·05b CULEBRA METHYLENE CHLORIDE < 20.0000 NA 0.0000 US/l 08/27/85 1 IT v 
H·05b CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 05/21/86 21T v 
H·05b CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 85 T 110 ua/l 02/24/88 31T v 
H-05b CULEBRA METHYLENE CHLORIDE 6.0000 NA 0.0000 T 10 M< 5 ug/l 05/02/90 5 IT v 
H·05b CULEBRA MOLYBDENUM 0.1000 0.1200 0.03 0.04 JIV/l 08/27/85 1 IT ME 
H·05b CULEBRA MOLYBDENUM 0.1700 0.1400 < 0.01 < 0.01 JIV/l 05/21/86 2 IT ME 
H-05b CULEBRA MOLYBDENUM 0.0300 NA 0.0000 nvtl 02/24/88 3 IT ME 



Page No. 193 
01!17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAl ANALYSIS 

WEll tl ZONE PARAMETER v VALUE S D DUP. ACID BlANK WATER BLANK UNITS DATE RND LAB c 

H·05b QJLEBRA MOLYBDENUM 0.3000 0.3000 < 0.02 < 0.02 ~/l 08/23/89 4 IT MT 
H·05b aJLEIIA MOL YBOENUM 0.3000 0.3000 < .02 < .02 .. ,. 05/02/90 5 IT MT 
H·05b aJLEBRA N·NITROSO·DI·METHYLAMINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b a.ILEIRA N·NITROSO·DI·N-PROPYLAMINE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b a.tLEIRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b QJLEIRA N·NITROSO·DI·N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 02!24/88 3 IT sv 
H·05b aJLEIRA N·NITROSO·DI-PHENYLAMINE < 4.0000 NA 0.0000 ug/l 08127185 1 IT sv 
H·05b a.ILEBRA N·NITROSO·DI-PHENYLAMINE < 10.0000 IIA 0.0000 ug/l 05/21!86 2 IT sv 
H·05b aJLEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 02!24/88 l IT sv 
H·05b aJLEIRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b QJLEIRA NAPHTHALENE < 10.0000 IIA 0.0000 ug/l 05/21!86 2 IT sv 
H·05b aJLEIRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b QJLEIRA NICKEL 1.7000 1.6000 < 0.01 < 0.01 11V/l 08/27/85 1 IT ME 
H·05b a.tLEBRA NICKEL < 3.0000 < 3.0000 < 0.03 < O.Ol IV/l 05/21!86 2 IT ME 
H·05b a.ILEBRA NICKEL < 0.0100 NA 0.0000 1V/l 02124/88 liT ME 
H·05b a.ILEBRA NICKEL < 0.4000 < 0.4000 < 0.04 < 0.04 q/l 08/23/89 4 IT MT 
H·05b aJLEIRA NICKEL < 0.4000 < 0.4000 < .04 < .04 IIV/l 05/02/90 5 IT MT 
H-05b QJLEIRA NITRATE 0.4000 0.4000 IIV/l NOl·N 08/27/85 1 IT GC 
H·05b a.tLEBRA NITRATE 0.1000 < 0.1000 1111/l N03·N 05/21/86 2 IT . Gi: 
H·05b a.tLEBRA NITRATE 0.0400 NA 0.0000 1111/l N03·N 02!24/88 l IT GC 
H·05b QJLEIRA NITRATE < 0.0200 NA 0.0000 1111/l 08/23/89 4 IT GC 
H·05b QJLEBRA NITRATE 0.0300 0.0400 1111/l 05/02/90 5 IT GC 
H·05b aJLEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b QJLEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b QJLEIRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 02!24/88 liT sv 
H·05b a.ILEBRA P·CHLORO·M·CRESOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b QJLEIRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l OS/21/86 2 IT sv 
H·05b a.tLEBRA P·CHLORO·M-CRESOL < 10.0000 NA 0.0000 ug/l 02!24/88 liT sv 
H·05b QJLEBRA PCB < 1.0000 NA 0.0000 ug/l 05/21/86 21T PC 

• • • 
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H·05b CULEBRA PCB < 1.0000 NA 0.0000 ug/l 02/24/88 3 IT PC 
H·05b CULEBRA PENTAC.HLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEIRA PHEIIWitHRENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA PHEIIWITHRENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT sv 
H·05b CULEBRA PHENOL < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT sv 
H·05b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT S\1 
H·05b CULEIRA PHENOLICS < 0.0020 NA 0.0000 119/l 08/27/85 1 IT GC 
H·05b CULEIRA PHENOLICS 0.0090 NA 0.0000 1119/l 05/21/86 2 IT GC 
H-05b CULEIRA PHENOL)CS 0.0510 NA 0.0000 1119/l 02!24/88 3 IT GC 
H·05b CULEBRA PHENOLICS 0.0060 NA 0.0000 119/l 08/23/89 4 IT GC 
H·05b CULEIRA PHENOLICS 0.1600 NA 0.0000 1119/l 05/02/90 5 IT Gl 
H·05b CULEBRA PHOSPH~TE 0.0600 0.0800 1119/l T·P04·P 08/27/85 1 IT ~c 
H·05b CULEIRA PHOSPHATE < 0.0100 NA 0.0000 1119/l T·P04·P 05/21/86 21T Gl 
H·05b CULEIRA PHOSPHATE 0.0200 NA 0.0000 119/l T·P04·P 02!24/88 3 IT GC 
H·05b CULEBRA PHOSPHORUS < 0.1900 NA 0.0000 1119/ t 08/23/89 41T GC 
H·05b CULEBRA PHOSPHORUS 0.0200 NA 0.0000 119/l 05/02/90 SIT GC 
H·05b CULEBRA POTASSIUM 1300.0000 1300.0000 < 0.01 < 0.01 118/l 08/27/85 1 IT ME 
H·05b CULEBRA POTASSIUM 1100.0000 NA 0.0000 118/l 05/21/86 21T ME 
H·05b CULEBRA POTASSIUM 1340.0000 1340.0000 119/l 02/24/88 3 IT ME 
H·05b CULEBRA POTASSIUM 1000.0000 1000.0000 119/l 08/23/89 4 IT MC 
H·05b CULEBRA POTASSIUM 1200.0000 1200.0000 118/l 05/02/90 5 IT MC 
H·05b CULEBRA PYRE IE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT sv 
H·05b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 05/21/86 2 IT S\i 
H·05b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 02/24/88 3 IT Sli 
H·05b CULEBRA RESIDUE, FILTERABLE a 180 C 144000.0000 141000.0000 119/l 08/27/85 1 IT GC 
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H·05b CULEBRA RESIDUE, FILTERABLE a 180 C 150000.0000 NA 0.0000 mg/l 05/Z1/86 2 IT GC 
H·05b CULEBRA RESIDUE, FILTERABLE a 180 C 153000.0000 154000.0000 1119/l 02/24/88 3 IT GC 
H·05b CULEBRA RESIDUE, FILTERABLE a 180 C 154000.0000 NA 0.0000 1119/l 08/23/89 4 IT GC 
H·05b CULEBRA RESIDUE, FILTERABLE a 180 C 160000.0000 173000.0000 1119/l 05/02/90 5 IT GC 
H·05b CULEBRA RESIDUE, NONFILTERABLE a 105 C 840.0000 880.0000 1119/l 08/27/85 1 IT GC 
H·05b CULEBRA RESIDUE, NONFILTERABLE a 105 C 360.0000 420.0000 111!1/l 05/21!86 2 IT GC 
H·05b CULEBRA RESIDUE, NONFILTERABLE a 105 C 760.0000 640.0000 1119/ t 02/24/88 3 IT GC 
H·05b CULEBRA RESIDUE, NONFILTERABLE a 105 C 20.0000 NA 0.0000 1119/l 08/23/89 4 IT GC 
H·05b CULEBRA RESIDUE, NONFILTERABLE a 105 C 38.0000 34.0000 1119/l 05/02/90 5 IT GC 
H·05b CULEBRA SELENIUM 7.3000 NA 0.0000 < 0.01 < 0.01 111!1/l 08/27/85 1 IT ME 
H·05b CULEBRA SELENIUM < 0.1000 < 0.1000 < 0.001 < 0.001 RV/l 05/21/86 2 IT ME 
H·05b CULEBRA SELENIUM < 0.0240 NA 0.0000 1119/l 02/24/88 3 IT ME 
H·05b CULEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 08/23/89 4 IT MT 
H·05b CULEBRA SELENI~ < 5.0000 NA 0.0000 < .005 < .005 1119/ t 05/02/90 5 IT MT 
H·05b CULEBRA SILICA 17.0000 17.0000 < 0.2 < 0.2 IIV/l 08/27/85 1 IT ME 
H·05b CULEBRA SILICA < 21.0000 < 21.0000 4.3 4.3 111!1/l 05/21/86 ZIT ME 
H·05b CULEBRA SILICA 2.8000 NA 0.0000 IIV/l 02!24/88 3 IT ME 
H·05b CULEBRA SILICA 3.6000 3.4000 1119/ t 08/23/89 41T GC 
H·05b CULEBRA SILICA 2.7000 3.2000 1119/l 05/02/90 5 IT GC 
H·05b CULEBRA SILVER 0.0900 NA 0.1000 111!1/l 02/24/88 3 IT ME 
H·05b CULEBRA SILVER . 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 08/23/89 41T MT 
H·05b CULEBRA SILVER 0.1000 0.1000 < .01 < .01 IIV/l 05/02/90 5 IT MT 
H· 05b CULEBRA SODIUM : 48000.0000 46000.0000 < 0.1 < 0.1 1119/ t 08/27/85 1 IT ME 
H·05b CULEBRA SODIUM 53000.0000 NA 0.0000 1119/ t 05/21/86 ZIT ME 
H·05b CULEBRA SODIUM 52000.0000 52000.0000 1119/ t 02/24/88 liT ME 

H·05b CULEBRA SODIUM 44000.0000 44000.0000 11111/l 08/23/89 4 IT MC 
H·05b CULEBRA SODIUM 55200.0000 55200.0000 1118/l 05/02/90 5 IT MC 
H·05b CULEBRA SPECIFIC CONDUCTANCE 131000.0000 138000.0000 urtlos/cnQ25C 08/27/85 1 IT GC 
H·05b CULEBRA SPECIFIC CONDUCTANCE 161000.0000 NA 0.0000 Ulflos/c:MI25C 05/21/86 2 IT GC 

• • • 
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H·05b CULEBRA SPECIFIC CONDUCTANCE 242000.0000 241000.0000 umoslcma25C 02/24/88 l IT GC 
H-05b CULEBRA SPECIFIC CONDUCTANCE 157000.0000 158000.0000 ll4hos/cma25C 08/21/89 4 IT GC 
H-05b CULEBRA SPECIFIC CONDUCTANCE 151000.0000 151000.0000 ll4hoslcma25C 05/02/90 5 IT GC 
H·05b CULEBRA STRONTill4 16.0000 16.0000 < 0.01 < 0.01 nwJ/l 08/27/85 1 IT ME 
H-05b CULEBRA STRONTill4 12.0000 12.0000 < 0.01 < 0.01 mall 05121!86 2 IT ME 
H-05b CULEBRA STRONTill4 34.0000 14.0000 < 0.01 < 0.01 mall 02/24/88 l IT ME 
H-05b CULEBRA STRONTill4 27.0000 27.0000 < 0.01 < 0.01 11191l 08/21/89 4 IT MT 
H·05b CULEBRA STRONTill4 26.0000 26.0000 < .01 < .01 1119/l 05/02/90 5 IT MT 
H-05b CULEBRA STYRENE < 1.0000 NA 0.0000 ugll 08127185 1 IT v 
H·05b CULEBRA STYRENE < 5.0000 NA 0.0000 ugll 05121186 2 IT v 
H--o5b CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ugll 02/24188 l IT v 
H-05b CULEBRA STYRENE < 5.0000 NA 0.0000 T< 5 M< 5 ugll 05102/90 5 IT v 
H-05b CULEBRA SULFATE 6300.0000 NA 0.0000 1118/l 08/27/85 1 IT GC 
H-05b CULEBRA SULFATE 7000.0000 NA 0.0000 1118/l 05121186 2 IT GC 
H-05b CULEBRA SULFATE 7000.0000 NA 0.0000 11181l 02/24188 l IT GC 
H-05b CULEBRA SULFATE 5900.0000 NA 0.0000 1118/l 08/21189 4 IT GC 
H-05b CULEBRA SULFATE 7900.0000 7500.0000 111!1/l 05/02/90 5 IT GC 
H-05b CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08127185 1 IT v 
H-05b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ugll 05/21186 2 IT v 
H-05b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ugll 02!24/88 liT v 
H·05b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ugll 05/02/90 5 IT v 
H-05b CULEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 11181l 02/24188 liT ME 
H-05b CULEBRA THALLIUM < 0.1000 NA 0.0000 < 0.01 < 0.01 lllllll 08/21189 4 IT MT 
H-05b CULEBRA THALLIUM < 10.0000 NA 0.0000 < .01 < .01 11181l 05/02/90 5 IT MT 
H·05b CULEBRA TITANill4 0.1000 IIA 0.0000 < 0.1 < 0.1 1118/l 08/27/85 1 IT ME 
H-05b CULEBRA TITANill4 0.1000 0.1000 < 0.1 < 0.1 1118/l 05/21!86 2 IT ME 
H-05b CULEBRA TITANill4 < 0.0100 NA 0.0000 lllllll 02124188 l IT ME 
H-05b CULEBRA TITAN1ll4 < 0.1000 < 0.1000 < 0.01 < 0.01 1191l 08/21/89 4 IT MT 
H-05b CULEBRA TITANIUM < 0.1000 < . 0.1000 < .01 < .01 llllll 05102/90 5 IT MT 
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H-05b aiLE BRA TOLUENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b aiLE BRA TOLUENE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H-05b aiLE BRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H·05b aiLE BRA TOLUEN~ < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H·05b aJLEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 08/27/85 1 IT GC 
H-05b aiLE BRA TOTAL ORGANIC CARBON 2.0000 NA 0.0000 lllg/l 05/21/86 21T GC 
H·05b aiLE BRA TOTAL ORGANIC CARBON 4.0000 3.0000 mg/l 02/24/88 3 IT GC 
H-05b aJLEBRA TOTAL ORGANIC CARBON 1.0000 < 1.0000 mg/l 08/23/89 4 IT GC 
H·05b aJLEBRA TOTAL ORGANIC CARBON 9.0000 NA 0.0000 1111/l 05/02/90 5 IT GC 
H-05b CULEBRA TOTAL ORGANIC HALOGEN 1.7000 NA 0.0000 mg/l 08127/85 1 IT GC 
H-05b aJLEBRA TOTAL ORGANIC HALOGEN 1.6000 MA 0.0000 mg/l 05/21186 2 IT GC 
H-05b aiLE BRA TOTAL ORGANIC HALOGEN 8.2000 7.0000 mg/l 02124/88 3 IT GC 
H-05b aiLE BRA TOTAL ORGANIC HALOGEN 3.9000 < 3.6000 .. ,l 08/23/89 4 IT GC 
H·05b aJLEBRA TOTAL ORGANIC HALOGEN 0.8900 NA 0.0000 .. ,l 05/02/90 5 IT GC 
H-05b aiLE BRA TRANS-;,2-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08127/85 1 IT v 
H·05b aJLEBRA TRAMS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/21/86 21T v 
H·05b CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 MA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H·05b CULEBRA TRANS·,,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b aJLEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 05/21/86 ZIT v 
H·05b aJLEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ut/l 02/24/88 3 IT v 
H·05b aJLEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 5 IT v 
H-05b CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H-05b aiLE BRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H·05b aJLEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 02/24/88 3 IT v 
H·05b aiLE BRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 05/02/90 SIT v 
H·05b aJLEBRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 08/27/85 1 IT v 
H·05b aiLE IRA VANADIUM 0.2000 0.2000 < 0.01 < 0.01 .. ,l 02/24/88 3 IT ME 
H·05b aiLE BRA VANADIUM < 0.5000 < 0.5000 < 0.05 < 0.05 .. ,l 08/23/89 4 IT MT 
H-05b aJLEBRA VANADIUM < 0.0500 < 0.0500 < .05 < .05 .. ,l 05/02/90 5 IT MT 

• • • 
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H-05b CULEIRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l Da/27/85 1 IT v 
H·05b QJLEIRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 05/21/86 ZIT v 
H-05b CULEIRA VINYL ACETATE < 10.000D NA 0.0000 T < 10 T < 10 ugll 02/24/88 l IT v 
H·05b CULEIRA VINYL ~CETATE < 10.0000 NA 0.0000 T< 10 H< 10 utll 05/02/90 5 IT v 
H-05b CULEIRA VINYL CHLORIDE < 10.0000 NA 0.0000 utll Da/27/85 11T v 
H-05b CULEIRA VINYL CHLORIDE < 10.00DO NA 0.0000 ugll 05/21./86 2 IT v 
H·05b CULEIRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ugll 02!24/88 l IT v 
H-05b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ugll 05/02/90 5 IT v 
H·05b CULEIRA XYLENE < 1.0000 NA 0.0000 ugll Da/27/85 1 IT v 
H·05b CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 05/21/86 2 IT v 
H·05b CULEIRA XYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ugll 02!24/88 l IT v 
H-05b CULEBRA ' XYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ugll 05/02/90 5 IT v 
H·05b CJLEBRA ZINC 0.9600 0.8800 < 0.01 < 0.01 mall 03127185 11T ME 
H-05b CULEBRA ZINC 2.5000 2.4000 < 0.005 < 0.005 mall 05/21/86 2 IT ME 
H·05b CJLEIRA ZINC 0.0100 NA 0.0000 11191l 02/24/88 liT ME 
H·05b CULEIRA ZINC 1.1000 1.0000 < 0.02 < 0.02 mall Da/21/89 4 IT MT 
H-05b CJLEIRA ZINC 0.8000 0.8000 < .02 < .02 ~~~gil 05/02/90 5 IT MT 
H-05b CULEBRA pH 7.0400 NA o.oooo Da/27/85 1 IT GC 
H·05b CULEIRA pH 6.8400 6.9500 05/21/86 2 IT GC 
H·05b CULEBRA pH 7.0100 7.0300 02/24/88 liT GC 
H·05b CULEBRA pH 7.0200 7.0200 Da/23/89 4 IT GC 
H-05b CULEBRA pH 8.1100 8.1300 05/02/90 SIT GC 

** H-OSe 
H·05e MAGENTA 1,1,1·TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H·05e MAGENTA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/03/88 2 IT v 
H·05e MAGENTA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l Da/18/88 liT v 
H·05e MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA ,Q.OOOO ug/l 10/24/86 1 IT v 
H·05e MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/0]/88 ZIT v 
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H-OSe MAGENTA 1,1,2,2-TETRACHLOROETHANE < s.oooo MA 0.0000 T < s.o T < s.o ug/l 08/18/88 3 IT v 
H-OSe MAGENTA 1,1,2-TRICHLOROETHANE < s.oooo NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA 1,1,2-TRICHLOROETHANE < s.oooo NA 0.0000 T < 5.0 T < 5.0 ug/l 03/03/88 2 IT v 
H-OSe MAGENTA 1,1,2-TRICHLOROETHAME < s.oooo NA 0.0000 T < s.o T < s.o ug/l 08/18/88 3 IT v 
H-OSe MAGENTA 1,1-DICHLOROETHANE < s.oooo NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA 1,1-DICHLOROETHANE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA 1,1-DICHLOROETHANE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 08/18/88 31T v 
H-OSe MAGENTA 1,1-DICHLOROETHYLEME < s.oooo MA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA 1,1-DICHLOROETHYLENE < s.oooo MA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA 1,1-DICHLOROETHYLENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 08/18/88 3 IT v 
H-OSe MAGENTA 1,2,4-T.ICHLOROBENZENE < 10.0000 NA 0.0000 ue/l 10/24/86 1 IT sv 
H-OSe MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05e MAGENTA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 1,2-DICHLOROBENZEME < 10.0000 MA 0.0000 ug/l 08/18/88 3 IT ,v 
H-OSe MAGENTA 1,2-DICHLOROETHAME < s.oooo NA 0.0000 ltll/l 10/24/86 1 IT v 
H-OSe MAGENTA 1,2-DICHLOROETHANE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA 1,2-DICHLOROETHANE < s.oooo MA 0.0000 T < 5.0 T < 5.0 ltllll 08/18/88 3 IT v 
H·05e MAGENTA 1,2-DICHLOROPROPAME < 5.0000 MA 0.0000 ltll/l 10/24/86 1 IT v 
H-OSe MAGENTA 1,2-DICHLOROPROPAME < s.oooo NA 0.0000 T < 5.0 T < s.o ug/l 03/03/88 2 IT v 
H·05e MAGENTA 1,2-DICHLOROPROPAIIE < s.oooo IIA 0.0000 T < 5.0 T < s.o ug/l 08/18/88 3 IT v 
H-OSe MAGENTA 1,3-DICHLOROBEMZENE < 10. 0000 NA 0.0000 Ull/l 10/24/86 1 IT sv 
H-OSe MAGENTA 1,3-DICHLOROBENZENE < 10.0000 IIA 0.0000 ug/l 03/03/88 2 IT sv 
H·OSe MAGENTA 1,3-DICHLOROBEIIZEIIE < 10.0000 IIA 0.0000 ug/l 08/18/88 31T sv 
H-OSe MAGENTA 1,4-DICHLOROBEIIZENE < 10.0000 MA 0.0000 ug/l 10/24186 1 IT sv 
H-OSe MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H-OSe MAGENTA 1,4-DICHLOROBENZENE < 10.0000 IIA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA 2,4,S·TRICHLOROPHENOL < so.oooo NA 0.0000 ug/l 10/24/86 1 IT SV 

• • • 
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H-OSe MAGENTA 2,4,S·TRICHLOROPHENOL < so.oooo NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 2,4,S-TRICHLDROPHENOL < so.oooo NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 2,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA 2,4·DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-05e MAGENTA 2,4· DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-05e MAGENTA 2,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·OSe MAGENTA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H·OSe MAGENTA 2,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/18/88 liT sv 
H-OSe MAGENTA 2,4-DINITROPHENOL < so.oooo NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA 2,4·DINITROPHENOL < so.oooo NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 2,4·DINITROPHENOL < so.oooo NA 0.0000 ug/l 08!18/88 3 IT sv 
H-OSe MAGENTA 2,4·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10!24/86 11T sv 
H-OSe MAGENTA 2,4·DINITROTOLUENE < 10.0000 NA 0.0000 . ug/l 03/03/88 2 IT sv 
H·05e MAGENTA 2,4·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·05e MAGENTA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·05e MAGENTA 2,6-DINITROTOLUENE < 10.0000 ' NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·OSe MAGENTA 2·BUTANONE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H·OSe MAGENTA 2·BUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/03/88 2 IT v 
H-OSe MAGENTA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08118/88 3 IT v 
H-OSe MAGENTA Z·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA 2·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 UQ/l 03/03/88 21T v 
H·OSe MAGENTA 2·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08/18/88 3 IT v 
H·OSe MAGENTA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·OSe MAGENTA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 2·CHLOR.ONAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
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H·05c MAGENTA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ut/l 10/24/86 1 IT sv 
H·05c MAGENTA 2·CHLOROPHEIIOL < 10.0000 NA 0.0000 ug/l 03/03/88 ZIT sv 
H·05c MAGEIITA 2·CHLOROPHEIIOL < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·05c MAGEIITA 2·HEXAIIOIIE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H·05c MAGEIITA 2·HEIWIONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/03/88 2 IT v 
H·05c MAGEIITA 2·HEICAIIONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08/18/88 3 IT v 
H·05c MAGEIITA 2·METHYLIIAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·05c MAGEIITA 2·METHYLIIAPHTHALEIIE < 10.0000 NA 0.0000 ut/l 03/03/88 21T sv 
H·05c MAGENTA 2·METHYLIIAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·05c MAGENTA 2·METHYLPHENOL < 10.0000 NA 0.0000 ut/l 10/24/86 11T sv 
H·05c MAGENTA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H·05c MAGEIITA 2·METHYLPHEIIOL < 10.0000 NA 0.0000 ug/l 08/18/88 liT sv 
H·05c MAGEIITA 2·111TROANILINE < 50.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·05c MAGENTA 2·NITROANILINE < 50.0000 NA 0.0000 ut/l Ol/Ol/88 21T sv 
H·05c MAGENTA 2·NITROANILIIIE < 50.0000 NA 0.0000 ut/l 08/18/88 liT sv 
H·05c MAGENTA 2·NITROPHENOL < 10.0000 NA 0.0000 ut/l 10/24/86 1 IT sv 
H·05c MAGENTA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l Ol/03/88 2 IT SY 
H·05c MAGENTA 2·N ITROPHEIIOL < 10.0000 NA 0.0000 ug/l 08/18/88 liT sv 
H·05c MAGENTA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ut/l 10/24/86 1 IT . sv 
H·05c MAGENTA 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ut/l 03/03/88 2 IT sv 
H·05c MAGENTA 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·05c MAGENTA 3,4·BENZOFLUORAIIITHENE < 10.0000 NA 0.0000 ut/l 10/24/86 1 IT sv 
H·05c MAGENTA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ut/l Ol/03/88 2 IT sv 
H·05c MAGENTA 3,4·BENZOFLUORANTHENE < 10.0000 lilA 0.0000 ut/l 08/18/88 l IT sv 
H·05c MAGENTA l·NITROANILINE < 50.0000 NA 0.0000 ut/l 10/24/86 1 IT sv 
H·05c MAGENTA l·NITROAIULINE < 50.0000 lilA 0.0000 ug/l 03/0l/88 2 IT SY 
H·05c MAGENTA l·NITROANILINE < 50.0000 NA 0.0000 ut/l 08/18/88 l IT sv 
H·05c MAGEIITA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ut/l 10/24/86 1 IT sv 
H·05c MAGENTA 4,6·DIIITRO·O·CRESOL < 50.0000 lilA 0.0000 ut/l Ol/03/88 21T sv 
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H·OSe MAGENTA 4,6-DINITRO·O·CRESOL < so.oooo NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 Ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·OSe MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·OSe MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H·OSe MAGENTA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H•Ose MAGENTA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H-Ose MAGENTA 4·METHYL-2·PENTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/03/88 2 IT v 
H-OSe MAGENTA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08/18/88 3 IT v 
H·OSe MAGENTA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-Ose MAGENTA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-Ose MAGENTA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA 4-NITROANILINE < so.oooo NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 4-NITROANJLINE < so.oooo NA 0.0000 ug/l 08/18/88 3 IT sv 
H-Ose MAGENTA 4-NITROPHENOL < so.oooo NA 0.0000 ug/l 10/24/86 1 IT sv 
H-Ose MAGENTA 4-N ITROPHEIIOL < 50.0000 NA 0.0000 119/l 03/03/88 2 IT sv 
H·OSe MAGENTA 4-NITROPHENOL < 50.0000 NA 0.0000 119/l 08/18/88 3 IT sv 
H·OSe MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 119/l 10/24/86 1 IT sv 
H·OSe MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 119/l 03/03/88 2 IT sv 
H-Ose MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 119/l 08/18/88 liT sv 
H·OSe MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 119/l 10/24/86 1 IT sv 
H-Ose MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 119/l 03/03/88 2 IT sv 
H-OSe MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA ACETONE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT v 

• • • 
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H· 05c MAGENTA ACETONE < 10.0000 NA O.OOOQ T < 10 T < 10 ugll 03103188 2 IT v 
H·05c MAGENTA ACETONE < 10.0000 NA 0.0000 T < 10 T < 10 ugll 08118188 3 IT v 
H·05c MAGENTA ALKALINITY (C03) 0.0000 0.0000 II!Jil 10124186 1 IT GC 
H-OSe MAGENTA ALKALINITY (C03) 0.0000 NA 0.0000 1191l 03103188 2 IT GC 
H·05c MAGENTA ALKALINITY (C03) 0.0000 NA 0.0000 1191l 08/18188 3 IT GC 
H·05c MAGENTA ALKALINITY (C03) 0.0000 NA 0.0000 1191l 09114189 4 IT GC 
H· 05c MAGENTA ALKALINITY (COl) 0.0000 NA 0.0000 1191l 05116190 5 IT GC 
H·05c MAGENTA ALKALINITY (HC03) 70.0000 68.0000 1191l 10/24/86 1 IT GC 
H·05c MAGENTA ALKALINITY (HC03) 55.0000 NA 0.0000 ..all 03103188 2 IT GC 
H·05c MAGENTA ALKALINITY (HC03) 54.0000 NA 0.0000 1191l 08118188 3 IT GC 
H"05c MAGENTA ALKALINITY (HC03) 55.0000 53.0000 ..all 09114189 4 IT GC 
H· 05c MAGENTA ALKALINITY (HC03) 46.0000 49.0000 1191l 05116190 5 IT GC 
H· 05c MAGENTA AUIUNUM < 1.0000 NA 0.0000 < 0.1 < 0.1 1191l 10124186 1 IT ME 
H· 05c MAGENTA ALIIUIIUM < 1.0000 < 1.0000 < 0.1 < 0. 1 ..all 03103188 2 IT ME 
H·05c MAGENTA ALUMINUM 1.0000 < 1.0000 < 0.1 < 0.1 lll&ll 08/18188 3 IT ME 
H·05c MAGENTA ALUMIN\14 < 2.0000 < 2.0000 < 0.2 < 0.2 lllllll 09114189 4 IT MT 
H·05c MAGENTA ALUMINlM < 2.0000 < 2.0000 -o/l 05116190 5 IT "' H-05c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 Ullll 10/24186 11T sv 
H·05c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 Ullll 03103188 21T sv 
H· 05c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 Ullll 08118188 3 IT sv 
H·05c MAGENTA ANTI,_.Y < 1.0000 NA 0.0000 < 0.1 < 0.1 ..all 10124186 1 IT ME 
H·05c MAGENTA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 -o/l 03103188 2 IT ME 
H·05c MAGENTA ANTIMONY 0.6000 0.5000 < 0.05 < 0.05 ..all 08/18188 3 IT ME 
H-05c MAGENTA ANTIMOiiY < 0.6000 < 0.6000 < 0.06 < 0.06 1181l 09114189 4 IT MT 
H·05c MAGENTA ANTIMONY < 0.6000 < 0.6000 1181l 05116190 5 IT MT 
H·05c MAGENTA ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 ..all 10124186. 1 IT ME 
H·05c MAGENTA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 ..all 03103188 2 IT ME 
H·05c MAGENTA ARSENIC < 0.0500 NA 0.0000 < 0.005 < 0.005 ..all 08118188 3 IT ME 
H·05c MAGENTA ARSENIC: < 0.0100 NA 0.0000 < 0.01 < 0.01 ..all 09114189 4 IT MT 
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H-OSe MAGENTA ARSENIC < 0.1000 NA 0.0000 1119/l OS/16/90 S IT MT 
H-OSe MAGENTA BAR I Lit < o.osoo NA 0.0000 < o.os < o.os mg/l 10/24/86 1 IT ME 
H-OSe MAGENTA BAR I Lit < 0.0100 < 0.0100 < o.oos < o.oos mg/l 03/03/88 2 IT ME 
H-OSe MAGENTA BAR I Lit < o.osoo < o.osoo < o.oos < o.oos mg/l 08/18/88 3 IT ME 
H-OSe MAGENTA BAR I Lit < 2.0000 < 2.0000 < 0.2 < 0.2 mg/l 09/14/89 4 IT MT 
H-OSe MAGENTA BAR I Lit < 2.0000 < 2.0000 mg/l OS/16/90 S IT MT 
H-OSe MAGENTA BENZENE < s.oooo NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA BENZENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-05e MAGENTA BENZENE < 5.0000 NA 0.0000 T < s.o T < s.o 1.19/l 08/18/88 3 IT v 
H-05c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 1.19/l 10/24/86 1 IT sv 
H-05e MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-05c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-05e MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05e MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-05c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT $V 
H-OSe MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-05e MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 1.19/l 08/18/88 3 IT sv 
H-OSe MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05e MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-05e MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08118/88 liT sv 
H-05e MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05e MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA BENZOIC ACID < so.oooo NA 0.0000 ug/l 08/18/88 3 IT sv 
H-05e MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05e MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 Ull/l 03/03/88 2 IT sv 
H-05e MAGENTA BENZYL . ALCOHOL < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-05e MAGENTA BERYLLillt < 0.0500 NA 0.0000 < 0.005 < 0.005 119/l 10/24/86 1 IT ME 
H-05c MAGENTA BERYLllllt < 0.0500 < 0.0500 < 0.005 < 0.005 119/l 03/03/88 2 IT ME 

• • • 



• • • 
Page No. 205 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL II ZONE PARAMETER v VALUE S D DUP. ACID BLANK VATER BLANK UNITS DATE RND LAB c 

H-OSe MAGENTA BERYLLIUM < o.osoo < o.osoo < 0.005 < 0.005 mg/1 08/18/88 l IT ME 
H-OSe MAGENTA BERYLLIUM < 0.0500 < o.osoo < 0.005 < o.oos mg/1 09/14/89 4 IT MT 
H-OSe MAGENTA BERYLLIUM < 0.0500 < o.osoo mg/1 OS/16/90 S IT MT 
H-OSe MAGENTA 81$(2-CHLOROETHOXY)METHANE < 10.0000 NA o.oooo ug/1 10/24/86 1 IT sv 
H-OSe MAGENTA BI$(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/1 Ol/Ol/88 2 IT sv 
H-OSe MAGENTA 81$(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/1 08/18/88 liT sv 
H-OSe MAGENTA 815(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 10/24/86 1 IT sv 
H-OSe MAGENTA BIS(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 03/03/88 2 IT sv 
H-OSe MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 08/18/88 3 IT sv 
H-OSe MAGENTA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 10/24/86 1 IT sv 
H-OSe MAGENTA BIS(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA 815(2-~HLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-05e MAGENTA BIS(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 10/24/86 1 IT sv 
H-OSe MAGENTA BIS(2-ETHYLHEXYL)PHTHALATE 10.0000 NA 0.0000 ug/1 Ol/Ol/88 2 IT sv 
H-OSe MAGENTA BISC2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 08/18/88 l IT sv 
H-OSe MAGENTA BORON 10.0000 NA 0.0000 < o.os < 0.05 mg/l 10/24/86 1 IT ME 
H-OSe MAGENTA BORON 12.0000 NA 0.0000 < 0.01 < 0.01 mg/1 Ol/Ol/88 21T ME 
H-OSe MAGENTA BORON 11.0000 11.0000 < 0.01 < 0.01 ~VII 08/18/88 l IT ME 
H-OSe MAGENTA BORON 11.0000 11.0000 < 0.02 < 0.02 mg/l 09/14/89 41T MT 
H-OSe MAGENTA BORON 10.0000 10.0000 mg/l 05/16/90 5 IT MT 
H-OSe MAGENTA BR<IIIDE 4.0000 NA 0.0000 mg/l 10/24/86 1 IT GC 
H-OSe MAGENTA 8R<IIIDE: 2.5000 2.5000 q/l Ol/Ol/88 2 IT GC 
H·OSe MAGENTA BR<IIIDE 3.0000 NA 0.0000 q/1 08/18/88 3 IT GC 
H-OSe MAGENTA BR<IIIDE < 2.0000 < 2.0000 11111/l 09/14/89 4 IT GC 
H-OSe MAGENTA 8R<IIIDE. < 2.0000 < 2.0000 llg/l 05116/90 5 IT GC 
H·OSe MAGENTA BR<IIOFORM < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H-05e MAGENTA 8R<IIOFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/03/88 ZIT v 
H·05e MAGENTA IR<IIOFORM < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 1.111/l 08118/88 liT v 
H·05e MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
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H-OSe MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/1 03/03/88 21T sv 
H-OSe MAGENTA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/1 08/18/88 31T sv 
H·05e MAGENTA CADMIUM < o.osoo NA 0.0000 < o.os < o.os 119/1 10/24/86 1 IT ME 
H-OSe MAGENTA CADMIUM < o.osoo < o.osoo < o.oos < o.oos 1119/1 03/03/88 2 IT ME 
H-OSe MAGENTA CADMIUM < o.osoo < o.osoo < 0.005 < 0.005 1119/l 08/18/88 3 IT ME 
H-OSe MAGENTA CADMill4 < o.osoo < 0.0500 < o.oos < o.oos 111!1/l 09/14/89 4 IT MT 
H-OSe MAGENTA CADMIUM < o.osoo < o.osoo 1119/l OS/16/90 S IT MT 
H·OSe MAGENTA CALCIUM 790.0000 800.0000 1119/l 10/24/86 1 IT ME 
H-OSe MAGENTA CALCIUM S60.0000 560.0000 1119/l 03/03/88 2 IT ME 
H-OSe MAGENTA CALCIUM S70.0000 S70.0000 1119/l 08/18/88 3 IT ME 
lt·OSe MAGENTA CALCIUM 620.0000 620.0000 1119/l 09/14/89 4 IT MC 
H-OSe MAGENTA CALCIUM S60.0000 S60.0000 1119/l OS/16/90 S IT MC 
H-OSe MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 T < s.o T < 5.0 ug/l 08/18/88 3 IT v 
H-OSe MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA CARBON TETRACHLORIDE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA CARBON TETRACHLORIDE < s.oooo NA 0.0000 T < s.o T < 5.0 ug/l 08/18/88 3 IT v 
H·05e MAGENTA CESIUM ' 0.2000 NA 0.0000 < 0.1 < 0.1 111!1/l 10/24/86 1 IT ME 
H-OSe MAGENTA CESIUM < 0.0100 < 0.0100 < 0.01 < 0.01 1119/l 03/03/88 2 IT ME 
H-05e MAGENTA CESIUM : < 0.0600 < 0.0600 < 0.06 < 0.06 1119/l 08/18/88 31T ME 
H-OSe MAGENTA CESIUM < 0.1000 < o. 1000 < 0.1 < 0.1 1119/l 09/14/89 4 IT MT 
H-OSe MAGENTA CESIUM ; < 0.2000 < 0.2000 1119/l 05/16/90 5 IT MT 
H-OSe MAGENTA CHLORIDE 1600.0000 NA 0.0000 111!1/l 10/24/86 1 IT GC 
H-OSe MAGENTA CHLORIDE 1000.0000 NA 0.0000 11111/l 03/0]/88 2 IT GC 
H-OSe MAGENTA CHLORIDE 1000.0000 1000.0000 llg/l 08/18/88 3 IT GC 
H-OSe MAGENTA CHLORIDE 930.0000 NA 0.0000 11111/l 09/14/89 41T GC 
H·05e MAGENTA CHLORIDE 870.0000 860.0000 111!1/l 05/16/90 5 IT GC 
H-OSe MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 

• • • 
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H·OSe MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 T < s.o T < 5.0 Ugll 03103188 2 IT v 
H-OSe MAGENTA CHLOROBENZENE < s.oooo NA 0.0000 T < s.o T < s.o ugll 08118188 3 IT v 
H-OSe MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 ugll 10124186 1 IT v 
H-OSe MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 T < 10 Ullll 03103/88 2 IT v 
H·OSe MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 T < 10 Ullll 08/18/88 3 IT v 
H-OSe MAGENTA CHLOROFORM < 5.0000 NA 0.0000 ugll 10/24/86 1 IT v 
H·05e MAGENTA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 T < s.o Ullll 03103188 ZIT v 
H·OSe MAGENTA CHLOROFORM < s.oooo NA 0.0000 T < s.o T < s.o Ullll 08118/88 3 IT v 
H·OSe MAGENTA CHROMIUM < 0.1000 NA 0.0000 < o.os < o.os lllllll 101Z4186 1 IT ME 
H·OSe MAGENTA CHROMIUM 0.2000 0.2000 0.02 0.02 lllllll 03/03188 Z IT ME 
H·05e MAGENTA CHROMIUM < 0.1000 < 0.1000 < 0.01 < 0.01 lllllll 08/18188 3 IT ME 
H·05e MAGENTA CHROMIUM 0.1000 0.1000 < 0.01 < 0.01 lllllll 09!14189 4 IT MT 
H·05e MAGENTA CHROMIUM < 0.1000 < 0.1000 lllllll OS/16190 S IT MT 
H-OSe MAGENTA CHRYSENE < 10.0000 NA 0.0000 ugll 101Z4186 1 IT sv 
H·05e MAGENTA CHRYSENE < 10.0000 NA 0.0000 Ullll 03103188 Z IT sv 
H·OSe MAGENTA CHRYSENE < 10.0000 NA 0.0000 ugll 08/18188 3 IT sv 
H·05e MAGENTA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ugll 10124/86 1 IT v 
H·05e MAGENTA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ugll 03/03/88 ZIT v 
H·05e MAGENTA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 08/18/88 liT v 
H·05e MAGENTA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 118/l 10/24/86 1 IT ME 
H·OSe MAGENTA COBAL~ < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 03/03188 2 IT ME 
H·OSe MAGENTA COBALT 0.1000 0.1000 < 0.01 < 0.01 -all 08!18/88 3 IT ME 
H·05e MAGENTA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 -all 09/14/89 4 IT MT 
H·05e MAGENTA COBALT < 0.5000 < 0.5000 -all OS/16/90 5 IT MT 
H·OSe MAGENTA COPP£R 0.2000 NA 0.0000 < o.os < 0.05 118/l 10/24/86 1 IT ME 
H·05e MAGENTA COPPER < 0.1000 < 0.1000 0.01 0.02 -all 03/03188 2 IT ME 
H·05e MAGENTA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 -all 08/18/88 3 IT ME 
H·05c MAGENTA COPPER < 0.2500 < 0.2500 < 0.025 < 0.025 1181l 09/14/89 4 IT MT 
H·05c MAGENTA COPPER < 0.2500 < 0.2500 -all 05/16/90 S IT MT 
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H·OSe MAGENTA CYANIDE < 0.0200 NA 0.0000 mg/l 10/24/86 1 IT GC 
H·OSe MAGENTA CYANIDE < 0.0100 NA 0.0000 mall 03/03/88 21T GC 
H·OSe MAGENTA CYANIDE < 0.0200 NA 0.0000 rag/l 08/18/88 3 IT GC 
H·OSe MAGENTA CYANIDE < 0.0100 NA 0.0000 1119/l 09/14/89 4 IT GC 
H·OSe MAGENTA CYANIDE < 0.0100 < 0.0100 1119/l 05/16/90 S IT GC 
H·OSe MAGENTA DI·N·IUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·OSe MAGENTA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H·05e MAGENTA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·05e MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·05e MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H"05e MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·05e MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/24186 1 IT sv 
H·OSe MAGENTA DIBENZ~(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H·05e MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·OSe MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·05e MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H·OSe MAGENTA D I BENZOFURAN < 10.0000 NA 0.0000 Ug/l 08118/88 3 IT sv 
H·OSe MAGENTA DIBROMOcHLOROMETHANE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H·OSe MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 T < s.o ug/l 03/03/88 2 IT v 
H·05e MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < s.o T < s.o ug/l 08/18/88 3 IT v 
H·OSe MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H·05e MAGENTA DICHLOROBROMOMETHANE < s.oooo NA 0.0000 T < 5.0 T < 5.0 ug/l 03/03/88 2 IT v 
H·OSe MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 T < s.o ug/l 08/18/88 3 IT v 
H·OSe MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·OSe MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 Ull/l 03/03/88 2 IT sv 
H·OSe MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H·05e MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·OSe MAGENTA DIMETHYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 03/03/88 2 IT sv 
H·OSe MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 

• • • 



• • • 
Page No. 209 
01/17/92 

~ATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

~LL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK ~ATER BLANK UNITS DATE RND LAB c 

H-OSe MAGENTA ETHYLBENZENE < s.oooo NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA ETHYL BENZENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA ETHYlliENZENE < 5.0000 NA 0.0000 T < 5.0 T < s.o ug/l 08/18/88 3 IT v 
H-OSe MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA FLUORENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA FLUORIDE 2.SOOO NA 0.0000 N/l 10/24/86 1 IT GC 
lt-OSe MAGENTA FLUORIDE 2.8000 NA 0.0000 N/l 03/03/88 2 IT GC 
H-OSe MAGENTA FLUORIDE 3.1000 NA 0.0000 .,g/l 08/18/88 3 IT GC 
H-OSe MAGENTA FLUORIDE 2.6000 NA 0.0000 N/l 09/14/89 4 IT GC 
H-OSe MAGENTA FLUORIDE 2.9000 0.0000 N/l OS/16/90 S IT GC 
H-OSe MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/03/88 2JT .sv 
H-OSe MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA HEXACHLOROBUTAOIENE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA HEXACHLOROCYCLOPENTAOIENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H-OSe MAGENTA HEXACHLOROCYCLOPENTAOIENE < 10.0000 NA 0.0000 ug/l 08118/88 3 IT sv 
H-OSe MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-05e MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
H-OSe MAGENTA IIIDE110(1,2,3-CO)PYRENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05e MAGENTA IIIDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H-05e MAGENTA IIIDE110(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 08118/88 liT sv 



Page No. 210 
01!17/92 

~ATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

~ll' ZONE PARAMETER v VALUE S 0 DUP. ACID BLANK ~ATER BLANK UNITS DATE RND LAB c 

H·OSe JtAGENTA UI>IDE < 1.0000 NA 0.0000 119/l 10/24/86 1 IT GC 
H-OSe MAGENTA IODIDE < 2.0000 < 2.0000 119/l 03/03/88 2 IT GC 
H·OSe MAGENTA IODIDE < 2.0000 NA 0.0000 119/l 08/18/88 3 IT GC 
H-OSe MAGENTA IODIDE < 2.0000 < 2.0000 11111/l 09/14/89 4 IT GC 
H·OSe MAGENTA IODIDE < 2.0000 < 2.0000 1119/l OS/16/90 S IT GC 
H·OSe MAGENTA IRON 1.3000 NA 0.0000 < o.os < o.os mg/l 10/24/86 1 IT ME 
H·OSe MAGENTA IRON 0.3000 0.3000 0.02 < 0.01 1119/l 03/03/88 2 IT ME 
H-OSe MAGENTA IRON 1.0000 1.0000 < 0.01 < 0.01 119/l 08/18/88 3 IT ME 
H-OSe MAGENTA IRON < 1.0000 1.0000 < 0.1 < 0.1 11111/l 09/14/89 4 IT MT 
H·OSe MAGENTA IRON < 1.0000 < 1.0000 11111/l OSI16/90 S IT MT 
H-OSe MAGENTA I SOPHORONE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA I SOPHORONE < 10.0000 NA 0.0000 ug/l 03/03/88 2 IT sv 
H-OSe MAGENTA I SOPHORONE < 10.0000 NA 0.0000 ug/l 08118/88 3 IT sv 
H-OSe MAGENTA LEAD < o.sooo NA 0.0000 < o.os < 0.05 11111/l 10/24/86 1 IT ME 
H·OSe MAGENTA LEAD 0.1800 0.1800 < 0.01 < 0.01 1119/l 03/03/88 2 IT ME 
H-OSe MAGENTA LEAD 0.6000 0.6000 < o.os < o.os 11111/l 08/18/88 3 IT ME 
H-OSe MAGENTA LEAD < o.sooo < o.sooo < o.os < o.os 11111/l 09114/89 4 IT MT 
H-OSe MAGENTA LEAD < o.sooo < o.sooo 11111/l OS/16/90 S IT MT 
H·05e MAGENTA LITHiuM 0.2000 NA 0.0000 < o.os < o.os 11111/l 10/24/86 1 IT ME 
H-OSe MAGENTA LITHitM 0.2200 0.2200 < 0.01 < 0.01 119/l 03/03/88 2 IT ME 
H·OSe MAGENTA LITHIUM 0.2200 0.2200 0.01 0.01 11111/l 08118/88 3 IT ME 
H·05e MAGENTA LITHIUM 0.1900 0.1900 < 0.01 < 0.01 11111/l 09114/89 4 IT MT 
H·OSe MAGENTA LITHIUM 0.2000 0.2000 119/l OSI16/90 5 IT MT 
H·OSe MAGENTA MAGNES.IUM 190.0000 190.0000 11111/l 10/24/86 1 IT ME 
H·05e MAGENTA MAGNESIUM 180.0000 180.0000 11111/l 03/03/88 2 IT ME 
H·OSe MAGENTA MAGNESIUM 180.0000 180.0000 11111/l 08118/88 3 IT ME 
H·05e MAGENTA MAGNESIUM 200.0000 200.0000 11111/l 09/14/89 4 IT MC 
H·05e MAGENTA MAGNESIUM 180.0000 180.0000 11111/l 05/16/90 5 IT MC 
H·05e MAGENTA MANGANESE < 0.0500 NA 0.0000 < 0.05 o.os 11111/l 10/24/86 11T ME 

• • • 
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H·OSe MAGENTA MANGANESE < o.osoo < o.osoo < o.oos < o.oos mg/l 03/0]/88 2JT ME 
H-OSe MAGENTA MANGANESE < o.osoo < o.osoo < o.oos < o.oos mg/l 08/18/88 3 IT ME 
H·OSe MAGENTA MANGANESE < 0.1SOO < 0.1SOO < 0.01S ' 0.01S mg/l 09/14/89 4 IT MT 
H·OSe MAGENTA MANGANESE < 0.1SOO < 0.1SOO mg/l OS/16/90 S IT MT 
H·OSe MAGENTA MERaJRY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 10/24/86 1 IT ME 
H·OSe MAGENTA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 03/03/88 21T ME 
H·OSe MAGENTA MERaJRY o.ooos o.ooos 0.0007 0.0005 mg/l 08/18/88 3 IT ME 
H·OSe MAGENTA MERaJRY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 09/14/89 4 IT MT 
H-OSe MAGENTA MERaJRY < 0.0002 < 0.0002 mg/l OS/16/90 S IT MT 
H-OSe MAGENTA METHYL BR«<tiDE ~ 10.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA METHYL BR«<tiDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/03/88 21T v 
H-OSe MAGENTA METHYL BR041DE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08/18/88 3 IT v 
H·05e MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 10/24/86 liT v 
H·OSe MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/03/88 21T v 
H-OSe MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08/18/88 liT v 
H-05e MAGENTA METHYLENE CHLORIDE < 10.0000 IIA 0.0000 ug/l 10/24/86 1 IT v 
H·05e MAGENTA METHYLENE CHLORIDE < s.oooo NA 0.0000 T 81 T 72 ug/l 03/03/88 2 IT v 
H-OSe MAGENTA METHYLENE CHLORIDE < s.oooo NA 0.0000 T 8.7 T 7.0 ug/t 08/18/88 liT v 
H-OSe MAGENTA MOLYBDENUM < o.osoo NA 0.0000 < 0.05 < 0.05 mg/l 10124/86 1 IT ME 
H-OSe MAGENTA MOLYBDENUM o.osoo o.osoo 0.01 0.01 mg/l 03/03/88 21T ME 
H-OSe MAGENTA MOL YBOEIIUM 0.0800 0.0600 0.10 0.11 .. ,l 08/18/88 liT ME 
H-OSe MAGENTA MOL YBOEIIUM < 0.2000 < 0.2000 < 0.02 < 0.02 q/l 09/14/89 4 IT MT 
H-OSe MAGENTA MOLYBDENUM < 0.2000 < 0.2000 mg/l OS/16/90 5 IT MT 
H-OSe MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA II·NI TlOSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H-OSe MAGENTA 11-IIITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 08118/88 3 IT sv 
H-OSe MAGENTA N·IIITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H·OSe MAGENTA N·NITR,OSO·DI·PHEIIYLAMINE < 10.0000 NA 0.0000 ug/l 03/03/88 21T sv 
H-OSe MAGENTA II·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 08/18/88 3 IT sv 
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H-OSe MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l Ol/Ol/88 2 IT sv 
H-OSe MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/18/88 l IT sv 
H-OSe MAGENTA NICKEL; < O.lOOO NA 0.0000 < O.Ol < O.Ol mg/l 10/24/86 11T ME 
H-OSe MAGENTA NICKEL < O.lOOO < O.lOOO < O.Ol < 0.03 mg/l 03/0l/88 21T ME 
H-OSe MAGENTA NICKEL < O.lOOO < 0.0300 < O.Ol < O.Ol mg/l 08/18/88 3 IT ME 
H-OSe MAGENTA MICKEL, < 0.4000 < 0.4000 < 0.04 < 0.04 mg/l 09/14/89 4 IT MT 
H-OSe MAGENTA NICKEL < 0.4000 < 0.4000 mg/l OS/16/90 S IT MT 
H-05e MAGENTA NITRATE < 0.1000 < 0.1000 mg/l N03-N 10/24/86 1 IT GC 
H-05e MAGENTA NITRATE 0.0200 NA 0.0000 mg/l N03-N Ol/Ol/88 2 IT GC 
H-OSe MAGENTA NITRATE < 0.0200 NA 0.0000 mg/l NOl-N 08/18/88 liT GC 
H·05e MAGENTA NITRATE < 0.0200 NA 0.0000 mg/l 09/14/89 4 IT GC 
H-05e MAGENTA NITRATE < 0.0200 < 0.0200 nv/l OS/16/90 S IT GC 
H-05e MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l Ol/Ol/88 2 IT sv 
H-OSe MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 08/18/88 liT sv 
H-OSe MAGENTA P·CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-OSe MAGENTA P-CHLORO·M-CRESOL < 10.0000 NA 0.0000 ug/l Ol/Ol/88 2 IT sv 
H-OSe MAGENTA P·CHLORO·M-CRESOL < 10.0000 NA 0.0000 ug/l 08/18/88 l IT sv 
H·05c MAGENTA PCB < 1.0000 NA 0.0000 ug/l 10/24/86 1 IT PC 
H-OSe MAGENTA PCB < 1.0000 NA 0.0000 ug/l Ol/Ol/88 2 IT PC 
H-05c MAGENTA PCB < 1.0000 NA 0.0000 ug/l 08/18/88 l IT PC 
H-05c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l Ol/Ol/88 2 IT sv 
H-05c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/18/88 liT sv 
H-OSe MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 
H-05c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l Ol/Ol/88 21T sv 
H-05c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 08118/88 l IT sv 
H-05e MAGENTA PHEIIOL < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT sv 

• • • 
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H·05e MAGENTA PIIEIIOL < 10.0000 NA 0.0000 ug/l Ol/Ol/88 2 IT sv 
H·05e MAGENTA PHEIIOL < 10.0000 NA 0.0000 ug/l 08!18/88 l IT sv 
H·05e MAGENTA PHEIIOLICS 0.0150 0.0160 mg/l 10/24/86 1 IT GC 
H·05e MAGENTA PHENOLICS 0.0100 NA 0.0000 mg/l Ol/Ol/88 2 IT GC 
H·05e MAGENTA PHEIIOLICS < 0.0050 NA 0.0000 mg/l 08/18/88 l IT GC 
H·05e MAGENTA PIIEIIOLICS < 0.0050 NA 0.0000 nvtt 09/14/89 4 IT GC 
H·05e MAGENTA PHEIIOLICS 0.0100 0.0000 nvtt 05/16/90 5 IT GC 
H·05e MAGENTA PHOSPHATE 0.0400 NA 0.0000 ~/l T·P04·P 10/24/86 1 IT GC 
H-OSe MAGENTA PHOSPHATE < 0.0100 NA 0.0000 mg/l T·P04·P Ol/Ol/88 2JT GC 
H-OSe MAGENTA PHOSPHATE 0.0100 0.0100 IIV/l T·P04·P 08/18/88 liT GC 
H-OSe MAGENTA PHOSPHORUS 0.0200 NA 0.0000 IIV/l 09/14/89 4 IT GC 
H·05e MAGENTA PHOSPHORUS < 0.0100 NA 0.0000 mg/l 05/16/90 5 IT GC 
H·05e MAGENTA POTASSilM 51.0000 52.0000 mg/l 10/24/86 1 IT ME 
H·05e MAGENTA POTASSilM 38.0000 40.0000 ~/l Ol/Ol/88 2 IT ME 
H·05e MAGENTA POTASSilM 36.0000 18.0000 11111/l 08/18/88 liT ME 
H·05e MAGENTA POTASSillt 36.0000 16.0000 mg/l 09114/89 4 IT MC 
H-05e MAGENTA POTASSilM 36.0000 36.0000 mg/l 05/16/90 5 IT MC 
H· 05e MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 10124/86 1 IT sv 
H·05e MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l Ol/Ol/88 2JT SV 
H·05e MAGENTA PYRENE < 10.0000 IIA 0.0000 ug/l 08/18/88 l IT sv 
H·05c MAGENTA RESIDUE, FILTERABLE a 180 C 6800.0000 NA 0.0000 IIV/l 10/24/86 1 IT GC 
H·05c MAGENTA RESIDUE, FILTERABLE a 180 C 6900.0000 7400.0000 IIV/l Ol/Ol/88 2 IT GC 
H·05c MAGENTA RESIDUE, FILTERABLE a 180 C 7000.0000 NA 0.0000 11111/l 08/18/88 l IT -.GC 
H·05c MAGENTA RESIDUE, FILTERABLE a 180 C 7100.0000 NA 0.0000 118/l 09114/89 4 IT GC 
H·05c MAGENTA RESIDUE, FILTERABLE a 180 C noo.oooo 0.0000 118/l 05/16/90 5 IT GC 
H·05c MAGENTA RESIDUE, NONFILTERABLE a 105 C 7.0000 NA 0.0000 118/l 10/24/86 1 IT GC 
H·05c MAGENTA RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 ~/l Ol/Ol/88 2JT GC 
H·05c MAGENTA RESIDUE, NONFILTERABLE a 105 C 50.0000 NA 0.0000 11111/l 08118/88 l IT GC 
H·05c MAGENTA RESIDUE, NONFILTERABLE a 105 C < 4.0000 IIA 0.0000 11111/l 09114/89 4 IT GC 
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H-OSe MAGENTA RESIDUE, NONFILTERABLE a 105 C < 4.0000 0.0000 mg/l 05/16/90 5 IT GC 
H-OSe MAGENTA SELENIUM < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 10/24/86 1 IT ME 
H·05e MAGENTA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l Ol/Ol/88 2 IT ME 

H·05e MAGENTA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 08/18/88 l IT ME 
H·05e MAGENTA SELENIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 09/14/89 41T MT 
H·05e MAGENTA SELENIUM < 0.0050 NA 0.0000 mg/l 05/16/90 5 IT MT 
H·05e MAGENTA SILICA 12.0000 NA 0.0000 < 1 < 1 mg/l 10/24/86 1 IT ME 
H·05e MAGENTA SILICA 5.0000 NA 0.0000 mg/l Ol/Ol/88 21T ME 
H·05e MAGENTA SILICA 4.6000 4.7000 mg/l 08/18/88 liT ME 
H·05e MAGENTA SILICA 4.8000 NA 0.0000 mg/l 09/14/89 4 IT GC 
H·05e MAGENTA SILICA 4.9000 4.4000 nv/l 05/16/90 5 IT GC 
H·05e MAGENTA SILVER < 0.1000 NA 0.0000 < 0.05 < 0.05 nv/l 10/24/86 1 IT ME 
H·05e MAGENTA SILVER 0.0200 0.0200 < 0.01 < 0.01 mg/l Ol/Ol/88 2 IT ME 
H·05e MAGENTA SILVER 0.2000 0.2000 < 0.01 < 0.01 mg/l 08/18/88 l IT ME 
H·05e MAGENTA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 09/14/89 4 IT MT 
H·05c MAGENTA SILVER < 0.1000 < 0.1000 mg/l 05/16/90 5 IT MT 
H·05e MAGENTA SOOIUM 1500.0000 1500.0000 nv/l 10/24/86 1 IT ME 
H·05e MAGENTA SOOIUM 1420.0000 1420.0000 nvtl Ol/Ol/88 2JT ME 
H·05e MAGENTA SOOIUM 1400.0000 1400.0000 nv/l 08/18/88 l IT ME 
H·05e MAGENTA SOOIUM 1200.0000 1200.0000 111{1/l 09/14/89 4 IT MC 
H·05e MAGENTA SOOIUM 1000.0000 1000.0000 nvtl 05/16/90 5 IT MC 
H·05e MAGENTA SPECIFIC CONDUCTANCE 9050.0000 NA 0.0000 urnos/emll25C 10/24/86 1 IT GC 
H·05e MAGENTA SPECIFIC CONDUCTANCE 9000.0000 9050.0000 umos/clllil25C Ol/Ol/88 2JT GC 
H·OSc MAGENTA SPECIFIC CONDUCTANCE 9240.0000 9250.0000 umos/calii25C 08/18/88 liT GC 
H·05e MAGENTA SPECIFIC CONDUCTANCE 8632.0000 8642.0000 I.Mhos/CIQ25C 09/14/89 4 IT GC 
H·05e MAGENTA SPECIFIC COIIOUCTANCE 9100.0000 9100.0000 lllhos/aQ25C 05/16/90 5 IT GC 
H·05c MAGENTA STRONTIUM 8.4000 NA 0.0000 < 0.05 < 0.05 nvtl 10/24/86 1 IT ME 
H·05c MAGENTA STRONTIUM 9.5000 9.7000 < 0.01 < 0.01 111/l Ol/Ol/88 2 IT ME 
H·05e MAGENTA STRONTIUM 9.5000 9.4000 0.02 0.1 lllg/l 08/18/88 l IT ME 

• • • 
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H·05c MAGENTA STRONTIUM 11.0000 11.0000 < 0.01 < 0.01 mg/l 09/14/89 4 IT MT 
H·05c MAGENTA STRONTIUM 9.8000 9.8000 mgJl 05/16/90 5 IT MT 
H·05c MAGENTA STYRENE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H·05c MAGENTA STYRENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/03/88 2 IT v 
H·05c MAGENTA STYRENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 08/18/88 3 IT v 
H·05c MAGENTA SULFATE 4200.0000 NA 0.0000 111!1/l 10/24/86 1 IT GC 
H·05c MAGENTA SULFATE 3800.0000 NA 0.0000 1119/l 03/03/88 21T GC 
H·05c MAGENTA SULFATE 3000.0000 NA 0.0000 mg/l 08/18/88 3 IT GC 
H·05c MAGENTA SULFATE 3300.0000 NA 0.0000 111!1/l 09!14/89 4 IT GC 
H·05c MAGENTA SULFATE 3300.0000 NA 3300.0000 mu/t 05/16/90 5 IT GC 
H·05c MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ugJl 10/24/86 1 IT v 
H·05c MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ugJl 03/03/88 21T v 
H·05c MAGENTA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 08/18/88 3 IT v 
H·05c MAGENTA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 1119/l 10/24/86 1 IT ME 
H·05c MAGENTA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 1119/l 03/03/88 21T ME 
H·05c MAGENTA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 1119/l 08/18/88 3 IT ME. 
H·05c MAGENTA THALLIUM < 1.0000 NA 0.0000 < 0.01 < 0.01 1119/l 09!14/89 41T MT 
H·05c MAGENTA THALLIUM < 0.2500 NA 0.0000 1119/l 05!16/90 5 IT MT 
H·05c MAGENTA TITANIUM < 0.3000 NA 0.0000 < 0.05 < 0.05 11111/l 10/24/86 1 IT ME 
H·05c MAGENTA TITANIUM 0.4000 0.4000 0.03 0.03 lll9/l 03/03/88 2 IT ME 
H·05c MAGENTA TITANIUM 0.2000 0.1000 < 0.01 < 0.01 11111/l 08/18/88 3 IT ME 
H·05c MAGENTA TITANIUM < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 09!14/89 4 IT MT 
H·05c MAGENTA TITANIUM < 0.1000 < 0.1000 mull 05!16/90 5 IT MT 
H·05c MAGENTA TOLUENE < 5.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H·05c MAGENTA TOLUE.NE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/03/88 2 IT v 
H·05c MAGENTA TOLUENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 08/18/88 3 IT v 
H·05c MAGENTA TOTAL ORGANIC CARBON 2.0000 IIA 0.0000 1118/l 10/24/86 1 IT GC 
H·05c MAGENTA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1118/l 03/03/88 21T GC 
H·05c MAGENTA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 11111/l 08!18/88 3 IT GC 
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H-OSe MAGENTA TOTAL ORGANIC CARBON 3.0000 2.0000 mg/l 09/14/89 4 IT GC 
H-OSe MAGENTA TOTAL ORGANIC CARBON 2.0000 2.0000 mg/l OS/16/90 S IT GC 
H-OSe MAGENTA TOTAL ORGANIC HALOGEN < o.osoo NA 0.0000 mg/l 10/24/86 1 IT GC 
H-OSe MAGENTA TOTAL ORGANIC HALOGEN < o.osoo 0.0600 mg/l 03/03/88 2 IT GC 
H-OSe MAGENTA TOTAL ORGANIC HALOGEN < o.osoo < o.osoo mg/l 08/18/88 3 IT GC 
H-OSe MAGENTA TOTAL ORGANIC HALOGEN < o.osoo < o.osoo mg/l 09/14/89 4 IT GC 
H-OSe MAGENTA TOTAL ORGANIC HALOGEN 0.0700 < o.osoo mg/l OS/16/90 S IT GC 
H-OSe MAGENTA TRANS-1,2-DICHLOROETHYLENE < s.oooo NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA TRANS-1,2-DICHLOROETHYLENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA TRANS-1,2-DICHLOROETHYLENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 08/18/88 3 IT v 
H-OSe MAGENTA TRANS-1,3-DICHLOROPROPENE < s.oooo NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA TRANS-1,3-DICHLOROPROPENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA TRANS-1,3-DICHLOROPROPENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 08/18/88 3 IT v 
H-OSe MAGENTA TRICHLOROETHYLENE < s.oooo NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA TRICHLOROETHYLENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 2 IT v 
H-OSe MAGENTA TRICHLOROETHYLENE < s.oooo NA 0.0000 T < 5.0 T < s.o ug/l 08/18/88 3 IT v 
H-05e MAGENTA VANADilM < 0.0100 < ' 0.0100 < 0.01 < 0.01 mg/l 03/03/88 2 IT ME 
H-OSe MAGENTA VANADilM 0.2000 0.1000 < 0.01 < 0.01 mg/l 08/18/88 3 IT ME 

H-OSe MAGENTA VANADilM < o.sooo < o.sooo < 0.05 < o.os mg/l 09/14/89 4 IT MT 
H-05e MAGENTA VANADilM < o.sooo < 0.5000 mg/l OS/16/90 S IT MT 
H-05e MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 10!24/86 1 IT -v 
H-05e MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/03/88 2 IT v 
H-OSe MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08/18/88 3 IT v 
H-OSe MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 10/24/86 1 IT v 
H-OSe MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/03/88 21T v 
H-OSe MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 08/18/88 3 IT v 
H-OSe MAGENTA XYLENE < s.oooo NA 0.0000 ug/l 10/24/86 · 1 IT v 
H-OSe MAGENTA XYLENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 03/03/88 21T v 
H-OSe MAGENTA XYLENE < s.oooo NA 0.0000 T < 5.0 T < s.o ug/l 08!18/88 3 IT v 

• • • 
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H-OSe MAGENTA ZINC < 0.1000 NA 0.0000 < o.os < o.os mg/l 10/24/86 1 IT ME 
H·OSe MAGENTA ZINC i < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 03/03/88 2 IT ME 
H-OSe MAGENTA ZINC 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 08/18/88 31T ME 
H-OSe MAGENTA ZINC . < 0.2000 < 0.2000 < 0.02 < 0.02 mg/l 09/14/89 4 IT MT 
H-OSe MAGENTA ZINC . < 0.2000 < o.zooo mg/l OS/16/90 SIT MT 
H-OSe MAGENTA ptl 7.SZOO 7.Z300 10/Z4/86 1 IT GC 
H-OSe MAGENTA ptl 7.8400 7.8600 03/03/88 ZIT GC 
H·OSe MAGENTA ptl 7.4900 7.SOOO 08118/88 liT GC 
H-OSe MAGENTA ptl 7.3800 7.3700 09/14/89 41T GC 
H-OSe MAGENTA ptl 8.1300 8.3300 OS/16/90 S IT GC 

** H·06b 
H· 06b CLILEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 09/1S/8S 1 IT v 
H·06b CLILEIRA 1,1,t·TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/Z8/86 ZIT v 
H·06b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H-06b CLILEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T< S M< 5 ug/l 02/12/90 5 IT v 
H·06b CLILEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b CLILEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/86 ZIT v 
H·06b CLILEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 31T v 
H·06b CLILEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H·06b CLILEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b CLILEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b ClJLEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11116/87 liT v 
H-06b ClJLEIRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b ClJLEIRA 1,1-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b ClJLEIRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b ClJLEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 liT v 
H·06b ClJLEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b ClJLEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 09115/85 1 IT v 
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H-06b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07/28/86 21T v 
H-06b CULEIRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 31T v 
H-06b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEIRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-o6b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b CULEIRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H-06b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H-06b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA 1,2-0IPHENYLHYDRAZINE < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT SV 

H-06b CULEBRA 1,3-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA 1,3-0ICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/16/87 31T sv 
H·06b CULEBRA 1,3-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT v 
H-06b CULEBRA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT SV 
H·06b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/86 21T sv 
H-06b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT SV 
H-06b CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 "NA 0.0000 ug/l 09/15/85 1 IT sv 

.I • .) 
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H·06b aJLEIRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b aJLEBRA 2,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b aJLEIRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b aJLEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07128/86 2 IT sv 
H·06b aJLEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b aJLEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b aJLEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b aJLEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b aJLEIRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b aJLEIRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H•06b aJLEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b aJLEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b aJLEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA 2,6-0INITROTOLUENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/16/87 liT sv 
H·06b aJLEBRA 2·8UT'AJI0NE < 10.0000 NA 0.0000 ug/l 09115/85 1 IT v 
H-06b aJLEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b aJLEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 11/16/87 3 IT v 
H·06b aJLEBRA 2-BUTANONE < 10.0000 NA 0.0000 T< 10 16 ug/l 02/12/90 5 IT v 
H·06b CULEBRA 2-CHLOROETHYLVINYL ETHER < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 11/16/87 3 IT v 
H·06b CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/28/86 21T sv 
H-06b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 09/15/85 11T sv 
H-06b CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
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H·06b aJLEIRA 2·CHLOROPHENOL < 10.0000 ItA 0.0000 ug/l 11/16/87 liT sv 
H·06b CULEIRA 2·HEIWIOME < 10.0000 ItA 0.0000 ug/l 09/15/85 1 IT v 
H·06b CULEBRA 2·HExANOME < 10.0000 ItA 0.0000 ug/l 07/28/86 2 IT v 
H·06b CULEBRA 2·HExAMOME < 10.0000 ItA 0.0000 T < 10 ug/l 11/16/87 l IT v 
H·06b CULEBRA 2·HEXANOME < 10.0000 ItA 0.0000 T< 10 M< 10 ug/l 02!12/90 5 IT v 
H·06b CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b aJLEBRA 2·METHYLNAPHTHALENE < 10.0000 ItA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 ItA 0.0000 ug/l 11/16/87 l IT sv 
H·06b CULEBRA 2·METHYLPHENOL < 1.0000 ItA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA 2·METHYLPHENOL < 10.0000 ItA 0.0000 ut/l 07/28/86 21T sv 
H·06b CULEIRA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/16/87 l IT sv 
H·06b CULEBRA 2·NITROAJIILINE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA 2·NITROANILINE < 50.0000 IIA 0.0000 ug/l 07/28/86 21T sv 
H·06b CULEBRA 2·NITROAJIILINE < 50.0000 NA 0.0000 ug/l 11!16/87 l IT sv 
H·06b CULEBRA 2·NITROPHENOL < 1.0000 ItA 0.0000 ut/l 09115/85 1 IT sv 
H·06b CULEBRA 2-NITROPHENOL < 50.0000 ItA 0.0000 ug/l 01128186 2 IT sv 
H-06b CULEBRA 2-NJTROPHENOL < 10.0000 IIA 0.0000 ut/l 11!16/87 liT sv 
H·06b CULEBRA l,l'·DICHLOROBENZIDINE < 1.0000 ItA 0.0000 ut/l 09/15/85 1 IT sv 
H·06b CULEBRA l,l'·DICHLOROBENZIDINE < 20.0000 ItA 0.0000 ut/l 07/28/86 21T sv 
H·06b CULEBRA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ut/l 11/16/87 l IT sv 
H·06b CULEBRA l,4·BENZOFLUORANTHENE < 1.0000 ItA 0.0000 ut/l 09!15/85 1 IT sv 
H·06b CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 ItA 0.0000 ut/l 07/28/86 21T sv 
H·06b CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 ItA 0.0000 ut/l 11!16/87 liT sv 
H·06b CULEBRA l·NITR~NILINE < 1.0000 ItA 0.0000 ut/l 09/15/85 1 IT sv 
H-06b CULEBRA 3·NITROAJIILJNE < 50.0000 ItA 0.0000 ut/l 07/28/86 2 IT sv 
H·06b CULEBRA 3·NITROANILINE < 50.0000 ItA 0.0000 ut/l 11/16/87 l IT sv 
H·06b CULEBRA 4,6-DINITRO·O-CRESOL < 10.0000 ItA 0.0000 ut/l 09/15/85 1 IT sv 
H·06b CULEIRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEIRA 4,6-DINITRO-O·CRESOl < 50.0000 ItA 0.0000 ug/l 11/16/87 l IT SV 

• • • 
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H-06b CULEBRA 4-BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT sv 
H-06b aJLEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07128/86 2 IT sv 
H-06b aJLEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b aJLEBRA 4-CHL()ROANILINE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b aJLEBRA 4-CHLOROANILIIIE < 10.0000 NA 0.0000 ug/l 07!28/86 2 IT sv 
H-06b aJLEBRA 4-CHLOROAIIILINE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA 4-CHL()ROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT sv 
H-06b ClJLEBRA 4~CHLOROPHEIIYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07128/86 2 IT sv 
H-06b ClJLEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11!16/87 3 IT sv 
H-06b ClJLEBRA 4-METHYL-2-PEIITANONE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b ClJLEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 07/28/86 211 v 
H-06b ClJLEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 11!16/87 3 IT v 
H-06b ClJLEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 02/12/90 5 IT v 
H·06b aJLEBRA 4-METHYLPHEIIOL < 1.0000 NA 0.0000 ug/l 09/15/85 11T sv 
H-06b ClJLEBRA 4-METHYLPHEIIOL < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b aJLEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b ClJLEBRA 4-IIITROANILINE < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT sv 
H-06b ClJLEBRA 4-IIITROANILINE < 50.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA 4-IIITROANILINE < 50.0000 NA 0.0000 ug/l 11/16/87 liT sv 
H-06b CULEBRA 4·111TROPHENOL < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT sv 
H-06b CULEBRA 4-IIITROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA 4-IIITROPHENOL < 50.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEIRA ACEIIAPHTHENE < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT sv 
H-06b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT . sv 
H-06b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT sv 
H-06b CULEBRA ACEIIAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEIRA ACEIIAPHTHYLENE < 10.0000 NA 0.0000 ug/l 11!16/87 3 IT sv 
H·06b CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
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H·06b CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 11!16/87 3 IT v 
H-06b CULEBRA ACETONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 02/12/90 5 IT v 
H·06b CULEBRA ACROLEIN < 10.0000 NA 0.0000 Ug/l 09/15/85 tiT v 
H-06b CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 09/15/85 1 IT GC 
H·06b CULEBRA ALKALINITY (COl) 0.0000 0.0000 mg/l 07/28/86 21T GC 
H·06b CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 11/16/87 liT GC 
H-06b CULEBRA ALKALINITY (COl) 0.0000 0.0000 mg/l 07/24/89 41T GC 
H-06b CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 02/12/90 5 IT GC 
H-06b CULEBRA ALKALINITY (HCOl) 100.0000 NA 0.0000 mg/l 09/15/85 1 IT GC 
H-06b CULEBAA ALKALJNITY (HCOl) 100.0000 100.0000 mg/l 07/28/86 2 IT GC 
H·06b CULEBRA ALKALINITY (HCOl) 97.0000 NA 0.0000 mg/l 11!16/87 l IT GC 
H·06b CULEBRA ALKALINITY (HC03) 91.0000 92.0000 mg/l 07/24/89 4 IT GC 
H·06b CULEBAA ALKALINITY (HC03) 9l.OOOO NA 0.0000 mg/l 02/12/90 5 IT GC 
H·06b CULEBRA AUIUNUM o.tlOO NA 0.0000 < 0.01 < 0.01 mg/1 09/15/85 1 IT ME 
H·06b CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/1 07/28/86 21T Ml! 
H·06b CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 11!16/87 liT ME 
H·06b CULEBAA ALUMINUM < 2.0000 < 2.0000 < 0.2 < 0.2 mg/l 07/24/89 41T MT 
H·06b CULEBRA ALUMINUM < 2.0000 < 2.0000 mg/l 02/12/90 5 IT MT 
H·06b CULEBRA ANILINE < 1.0000 NA 0.0000 ug/1 09/15/85 1 IT sv 
H·06b CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEIRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/28/86 ZIT sv 
H·06b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/1 11/16/87 liT SV 
H·06b CULEBRA ANTUQIY o.aooo o.aooo < o.o5 < 0.05 awl 11/16/87 liT ME 
H·06b CULEBRA ANTIMONY < 0.6000 < 0.6000 < 0.06 < 0.06 qa/l 07/24/89 4 IT MT 
H·06b CULEBRA ANTIMONY < 0.6000 c 0.6000 11111/l 02/12/90 5 IT MT 
H·06b CULEIRA ARSENIC 78.0000 NA 0.0000 c 0.01 < 0.01 11111/l 09/15/85 1 IT ME 
H·06b CULEBRA ARSENIC < 0.1000 < 0.1000 < 0.01 < 0.01 IIIII/I 07/28/86 21T ME 

• • • 



• • • 
Page No. 2t.> 
01/17/92 

~TER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL II ZONE PARAMETER v VALU£ S D DUP. ACID BLANK YATER BLANK UNITS DATE RND LAB c 

H-06b CULEBRA ARSENIC < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l tt/t6/87 3 IT ME 
H-06b CULEBRA ARSENIC < O.OtOO NA 0.0000 < O.Ot < 0.01 mg/l 07/24/89 4 IT MT 
H-06b CULEBRA ARSENIC < o.otoo NA 0.0000 mg/l 02/t2/90 5 IT MT 
H-06b CULEBRA BAR I lit < O.tOOO < o. tooo < 0. t < 0.1 mg/l 09/t5/85 tiT ME 
H-06b CULEBRA BAR I lit 0.0600 0.0600 < 0.005 < 0.005 mg/l 07/28/86 2 IT ME 
H-06b CULEBRA BAR I lit < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l tt/t6/87 3 IT ME 
H-06b CULEBRA BAR I lit < 2.0000 < 2.0000 < 0.2 < 0.2 11111/l 07!24/89 4 IT MT 
H·06b CULEBRA BAR I lit < 2.0000 < 2.0000 q/l 02/t2/90 5 IT MT 
H-06b CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 09/t5/85 t IT v 
H-06b CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·-06b CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l t1/t6/87 3 IT v 
H-06b CULEBRA BENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 09/t5/85 tiT sv 
H-06b CULEBRA BENZO(A)ANTHRACENE < t.OOOO NA 0.0000 ug/l 09!15/85 t IT sv 
H-06b CULEBRA BENZO(A)ANTHRACENE < to.oooo NA 0.0000 ug/l 07!28/86 2 IT sv 
H-06b CULEBRA BENZO(A)ANTHRACENE < tO.OOOO NA 0.0000 ug/l 11!16/87 3 IT sv 
H-06b CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA BENZO(A)PYRENE < to.oooo NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA BENZO(A)PYRENE < to.oooo NA 0.0000 ug/l 11/t6/87 3 IT sv 
H-06b CULEBRA BENZOCG,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 09/t5/85 tiT sv 
H-06b CULEBRA BENZO(G,H,I)PERYLENE < to.oooo NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 11/t6/87 3 IT sv 
H-06b CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l tt/16/87 3 IT sv 
H-06b CULEBRA BENZOIC ACID < t.OOOO NA 0.0000 ug/l 09!15/85 t IT sv 
H-06b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA BENZOl~ ACID < 50.0000 NA 0.0000 ug/l 11!t6/87 3 IT sv 
H·06b CULEBRA BENZYL .ALCOHOL < t.OOOO NA 0.0000 ug/l 09/t5/85 t IT sv 
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H-06b CULEIRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/1 07/28/86 21T sv 
H-06b CULEBRA BENZYL ALCOHOl < 10.0000 NA 0.0000 ug/1 . 11/16/87 3 IT sv 
H-06b CULEBRA BERYL Lilli 0.0200 0.0200 < 0.01 < 0.01 mg/1 09/15/85 1 IT ME 
H-06b CULEBRA BERYLLilll < 0.0500 < 0.0500 < 0.005 < 0.005 mg/1 07/28/86 21T ME 
H-06b CULEIIRA BERYLLI.lll < 0.0500 < 0.0500 < 0.005 < 0.005 mg/1 11/16/87 3 IT ME 
H-06b CULEBRA IERYLLiliC < 0.0500 < 0.0500 < 0.005 < 0.005 mg/1 07/24/89 4 IT MT 
H-06b CULEBRA BERYL Lilli < 0.0500 < 0.0500 mg/1 02112190 5 IT MT 
H-06b CULEBRA BISC2-~HLOROETMOKY)METHANE < 1.0000 NA 0.0000 ug/1 09/15/85 1 IT sv 
H-06b CULEBRA BI5(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/1 07/28/86 2 IT sv 
H·06b CULEIRA BI5(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/1 11/16/87 3 IT sv 
H-06b CULEBRA BI5(2-CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/1 09/15/85 11T sv 
H-06b CULE8RA 815(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 07/28/86 2 IT sv 
H·06b CULE8RA Bl5(2-cHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 11/16/87 3 IT sv 
H-06b CULEBRA 815(2-CHLOROISOPROPYL)ETHER < 4.0000 NA 0.0000 ug/1 09/15/85 1 IT sv 
H-06b CULE8RA BI5C2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 07/28/86 21T sv 
H-06b CULE8RA 815(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 11/16/87 3 IT sv 
H-06b CULE8RA 815(2-ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/1 09/15/85 1 IT sv 
H·06b CULE8RA 815(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 07128/86 2 IT sv 
H·06b CULEIIRA 815(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 11/16/87 3 IT sv 
H-06b CULEBRA BORON 7.4000 6.8000 < 0.1 < 0.1 mg/1 09/15/85 1 IT ME 
H-06b CULEBRA BORON 10.0000 9.9000 < 0.01 < 0.01 mg/1 07128/86 2 IT ME 
H·06b CULE8RA BORON 9.6000 9.6000 < 0.01 < 0.01 RV/1 11116/87 3 IT ME 
H·06b CULE8RA BORON 9.7000 9.8000 < 0.02 < 0.02 mg/1 07/24/89 4 IT MT 
H-06b CULEIRA BORON 9.8000 9.7000 mg/1 02112190 . 5 IT . MT 
H·06b CULEIRA BRCifiDE 67.0000 NA 0.0000 IV/I 09/15/85 1 IT GC 
H-06b CULE8RA 8RCifiDE 35.0000 NA 0.0000 IV/I 07/28/86 21T GC 
H-06b CULE8RA BRCifiOE 37.0000 NA 0.0000 ...,,I 11/16/87 3 IT GC 
H·06b CULEBRA BRCifiOE 35.0000 NA 0.0000 IIIII/I 07124/89 4 IT GC 
H-06b CULEIRA 8RCifiOE < 23.0000 22.0000 q/1 02112190 5 IT GC 

• • • 
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H·06b llJLEBRA IR(M)FORM < 1.0000 NA 0.0000 ug/l 09/15/85 11T v 
H·06b llJLEBRA IR(M)FORM < 5.0000 NA 0.0000 ug/l 07/28/86 21T v 
H·06b llJLEBRA BR(M)FORM < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H·06b llJLEBRA BR(M)FORM < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b llJLEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA o.ouoo ugll 09/15185 1 IT sv 
H·06b llJLEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07128186 2 IT sv 
H-06b llJLEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b llJLEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 11/16/87 liT ME 
H·06b llJLEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 07/24/89 4 IT MT 
H·06b llJLEBRA CADMIUM < 0.0500 < 0.0500 mg/l 02112/90 5 IT MT 
H·06b llJLEBRA CALCIUM 1900.0000 1900.0000 0.3 0.3 mg/l 09115/85 1 IT ME 
H·06b llJLEBRA CALCIUM 1800.0000 1700.0000 mg/l 07/28/86 21T ME 
H·06b llJLEBRA CALCIUM 1700.0000 1800.0000 N/A mg/l 11/16/87 3 IT ME 
H·06b llJLEBRA CALCIUM 2100.0000 2100.0000 mg/l 07/24/89 4 IT MC 
H-06b llJLEBRA CALCIUM 2100.0000 2100.0000 mg/l 02112/90 5 IT MC 
H·06b llJLEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 ug/l 09115/85 1 IT v 
H·06b llJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b llJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 11!16/87 3 IT v 
H·06b llJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H·06b llJLEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b llJLEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 Ug/l 07128/86 2 IT v 
H·06b llJLEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H·06b llJLEBRA CARBON TETRACHLORIDE < 5.0000 NA O.OOOD T< 5 M< 5 ug/l 02/12/90 5 IT v 
H·06b llJLEBRA CESIUM < 1.0000 < 1.0000 < 1.0 < 1.0 mg/l 09115/85 1 IT ME 
H·06b llJLEBRA CESIUM 0.3000 0.3000 0.3 0.3 mg/l 07/28/86 2 IT ME 
H-06b llJLEBRA CESIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11/16/87 3 IT ME 
H·06b llJLEBRA CESIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 1111/l 07/24/89 4 IT MT 
H·06b llJLEBRA CESIUM < 0.1000 < 0.1000 .. ,l 02/tZ/90 5 IT MT 
H·06b llJLEBRA CHLORIDE 34000.0000 NA 0.0000 mg/l 09/15/85 1 IT GC 
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H·06b CULEBRA CHLORIDE 33000.0000 NA 0.0000 mg/l 07/28/86 2 IT GC 
H·06b CULEBRA CHLORIDE 31500.0000 NA 0.0000 mg/l 11116/87 3 IT GC 
H·06b CULEBRA CHLORIDE 31600.0000 31800.0000 mg/l 07124/89 4 IT GC 
H·06b CULEBRA CHLORIDE 28000.0000 NA 0.0000 mg/l 02112/90 5 IT GC 
H·06b CULEBRA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 07128/86 2 IT v 
H·06b CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H·06b CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02112190 5 IT v 
H-06b CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 ug/l 09115/85 1 IT v 
H·06b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 07128/86 2 IT v 
H·06b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 11116/87 3 IT v 
H·06b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 02/12190 5 IT v 
H·06b CULEBRA CHLOROFORM < 2.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 11116/87 3 IT v 
H·06b aJLEBRA CHLOROFORM < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12190 5 IT v 
H·06b aJLEBRA CHRC»tllJC 0.2200 0.2100 < 0.01 < 0.01 mg/l 09115/85 1 IT ME 
H·06b CULEBRA CHRC»tiUM 0.4300 0.4600 < 0.01 0.01 mg/l 07/28/86 2 IT ME 
H·06b aJLEBRA CHRC»tiUM 0.3000 0.3000 < 0.01 < 0.01 IIIQ/l 11116/87 3 IT ME 
H·06b CULEBRA CHRC»tiUM 0.3000 0.3000 0.02 0.02 mg/l 07124/89 4 IT MT 
H·06b aJLEBRA CHRC»tltit 0.2000 ' 0.3000 mg/l 02112190 5 IT MT 
H·06b aJLEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 09!15/85 1 IT sv 
H·06b CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ut/l 07128/86 2 IT v 
H-06b CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 ] IT v 
H·06b CULEBRA CIS·1,l·DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ut/l 02/12190 5 IT v 
H·06b aJLEBRA COBALT . 0.9600 0.9200 0.02 0.02 mg/l 09115/85 11T ME 
H-06b CULEBRA COBALT 0.1200 0.1300 < 0.01 < 0.01 mg/l 07/28/86 2 IT ME 

• • • 
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H-06b CULEBRA COIALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11!16/87 liT ME 
H-06b CULEBRA COBALT < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 07/24/89 4 IT MT 
H-06b CULEBRA COBALT 0.5000 < 0.5000 mg/l 02112190 5 IT MT 
H-06b CULEBRA COPPER 0.1200 0.1200 < 0.01 < 0.01 mg/l 09!15/85 11T ME 
H-06b CULEBRA COPPER 0.1200 0.1300 < 0.01 0.01 mg/l 07/28/86 2 IT ME 
H-06b CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11/16/87 3 IT ME 
H-06b CULEBRA COPPER < 0.2500 < 0.2500 < 0.025 < 0.025 mg/l 07/24/89 4 IT MT 
H-06b CULEBRA COPPER < 0.2500 < 0.2500 mg/l 02112190 5 IT MT 
H-06b CULEBRA CYANIDE < 0.0200 < 0.0200 11111/l 09/15/85 1 IT GC 
H-06b CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 07/28/86 2 IT GC 
H-06b CULEBRA CYANIDE < 0.0400 NA 0.0000 mg/l 11/16/87 3 IT GC 
H-06b CULEBRA CYANIDE < 0.0100 < 0.0200 mg/l 07/24/89 4 IT GC 
H-06b CULEBRA CYANIDE < 0.0100 NA 0.0000 mg/l 02112190 5 IT GC 
H-06b CULEBRA DI·N·BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 09/15/85 11T sv 
H-06b CULEBRA DI -N-BUTYL PHTHALATE < 10.00DO NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11116/87 3 IT sv 
H-06b CULEBRA DI-N-OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 09115/85 1 IT sv 
H-06b CULEBRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA 01-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA DIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 09115/85 11T sv 
H-06b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 09/15/85 11T sv 
H-06b CULEBRA DIBEIIZOFURAN < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA DIBEIIZOFURAN < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA DIBROMOCHLOROMETHAIIE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 11/16/87 liT v 
H-06b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 IIA 0.0000 T< 5 M< 5 ug/l 02112!90 5 IT v 
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H·06b CULEBRA DICHLOROIROMOMETHANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b CULEBRA DICHLOROIROMOMETHANE 

. 
< 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 

H·06b CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H·06b CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H·06b CULEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA ETHYL BENZENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H·06b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H·06b CULEBRA Eh 514.0000 NA 0.0000 W.J 09/15/85 1 IT GC 
H·06b CULEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT SV 
H·06b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11116/87 liT sv 
H·06b CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA FLUORIDE 1.6000 1.5000 1119/l 09/15/85 1 IT GC 
H·06b CULEBRA FLUORIDE 1.3000 1.3000 1119/l 07/28/86 2 IT GC 
H·06b CULEBRA FLUORIDE 1.3000 1.3000 1119/l 11/16/87 3 IT GC 
H·06b CULEBRA FLUORIDE 1.3000 1.3000 IIIJ/l 07/24/89 4 IT GC 
H·06b CULEBRA FLUORIDE 1.4000 1.4000 1111/l 02112/90 5 IT GC 
H·06b CULEBRA FREON· ttl < 50.0000 NA 0.0000 T< 50 M< 50 ug/l 02/12/90 5 IT v 
H-06b CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/86 21T SV 

• • • 
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H·06b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11!16/87 3 IT sv 
H·06b CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000, NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 11116/87 3 IT sv 
H-06b CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 07128/86 2 IT sv 
H-06b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA INOEN0(1,2,3·CD)PYRENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA INDEN0(1,2,3-CO)PYRENE < 10.0000 NA 0.0000 ug/l 11116/87 3 IT sv 
H-06b CULEBRA IODIDE < 1.0000 < 1.0000 111!1/l 09/15/85 1 IT GC 
H-06b CULEBRA IODIDE · 0.9000 NA 0.0000 111!1/l 07/28/86 2 IT GC 
H-06b CULEBRA IODIDE < 2.0000 < 2.0000 lllg/l 11116/87 3 IT GC 
H-06b CULEBRA IODIDE < 2.0000 NA 0.0000 1119/l 07/24/89 4 IT GC 
H-06b CULEBRA IODIDE : < 2.0000 < 2.0000 ..all 02/12190 5 IT GC 
H-06b CULEBRA IRON 0.5500 0.5500 < 0.01 < 0.01 1119/l 09/15/85 11T ME 
H-06b CULEBRA IRON 0.3500 0.3600 < 0.01 < 0.01 1119/l 07/28/86 2 IT ME 
H·06b CULEBRA IRON 9-2000 0.2000 < 0.01 < 0.01 1119/l 11116/87 3 IT ME 
H-06b CULEBRA IRON < 1.0000 < 1.0000 < 0.1 < 0.1 1118/l 07/24/89 4 IT MT 
H·06b CULEBRA IRON < 1.0000 < 1.0000 11111/l 02112190 5 IT MT 
H·06b CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 09115/85 1 IT . sv 
H·06b CULEBRA I SOPHORONE < 10.0000 NA 0.0000 ug/l 07/28/86 ZIT sv 
H·06b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H-06b CULEBRA LEAD 0.4000 0.2000 < 0.1 < 0.1 1119/l 09115/85 1 IT ME 
H·06b CULEBRA LEAD 0.8000 0.8600 < 0.05 < 0.05 1119/l 07/28/86 2 IT ME 
H·06b CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 111!11/l 11/16/87 3 IT ME 
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H-06b aJLEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 07/24/89 4 IT MT 
H·06b aJLEIRA LEAD < 0.5000 < 0.5000 mg/l 02/12190 5 IT MT 
H·06b aJLEBRA liTH I lit 0.5500 0.5500 < 0.01 < 0.01 mg/l 11!16/87 3 IT ME 
H-06b aJLEBRA LITH I lit 0.4100 0.4100 < 0.01 < 0.01 mg/l 07/24/89 4 IT MT 
H-06b aJLEBRA LITH I lit 0.5000 0.5000 mg/l 02112190 5 IT MT 
H·06b aJLEBRA MAGNESII.It 740.0000 740.0000 < 0.1 < 0.1 mg/l 09/15/85 1 IT ME 
H·06b aJLEBRA MAGNESII.It 910.0000 950.0000 mg/l 07/28/86 2 IT ME 
H-06b aJLEBRA MAGNESII.It 1000.0000 1100.0000 N/A 11111/l 11!16/87 3 IT ME 
H·06b aJLEBRA MAGNESII.Jt 940.0000 940.0000 mg/l 07/24/89 4 IT MC 

H-06b aJLEBRA MAGNESII.Jt 1000.0000 1000.0000 111(1/l 02!12!90 5 IT MC 
H·06b aJLEBRA MANGANESE 0.2000 0.2000 < 0.01 < 0.01 mg/l 09/15/85 1 IT ME 
H-06b aJLEBRA MANGANESE 0.2000 0.2000 < 0.005 < 0.005 mg/l 07/28/86 2 IT ME 
H-06b aJLEBRA MANGANESE 0.1500 0.1500 < 0.005 < 0.005 mg/l 11!16/87 3 IT ME 
H·06b aJLEBRA MANGANESE 0.2800 0.2800 < 0.015 < 0.015 mg/l 07/24/89 4 IT MT 
H·06b aJLEBRA MANGANESE 0.2500 0.2600 mg/l 02!12/90 5 IT MT 
H·06b aJLEBRA MERaJRY 0.0012 0.0012 < 0.0002 0.0009 11111/l 09/15/85 1 IT ME 
H-06b aJLEBRA MERaJRY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 07/28/86 2 IT ME 
H-06b aJLEIRA MERaJRY < 0.0002 0.0004 < 0.0002 < 0.0002 1119/l 11!16/87 3 IT ME 
H·06b aJLEBRA MERaJRY < 0.0002 < 0.0002 < 0.0002 < 0.0002 1119/l 07/24/89 4 IT MT 
H·06b aJLEBRA MERCURY < 0.0002 < 0.0002 mg/l 02112!90 5 IT MT 
H·06b aJLEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b aJLEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 07/28/86 21T v 
H·06b aJLEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 11!16/87 3 IT v 
H·06b aJLEBRA METHYL IROMIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 02!12190 5 IT v 
H-06b aJLEIRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b aJLEIRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b aJLEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11!16/87 3 IT v 
H·06b aJLEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 02!12190 5 IT v 
H·06b aJLEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 

• • .) 
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H·06b CULEIRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b CULEIRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/16/87 3 IT v 
H-06b CULEIRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA MOL YBOENIJt 0.0400 0.0400 < 0.01 < 0.01 mg/l 09/15/85 1 IT ME 
H-06b CULEBRA MOLYBDEIUt 0.2500 0.1500 0.02 < 0.01 mg/l 07/28/86 2 IT ME 
H-06b CULEBRA MOLYBDEIUC 0.5000 0.5000 < 0.01 < 0.01 mg/l 11/16/87 3 IT ME 
H·06b CULEIRA MOL YBDEIIUM 0.2000 0.2000 < 0.02 < 0.02 mg/l 07/24/89 4 IT MT 
H-06b CULEBRA MOLYBDEIUt < 0.2000 < 0.2000 mg/t 02/12/90 5 IT MT 
H-06b CULEIRA N·NITROSO·DI·METHYLAMINE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA N·NITROSo·DI·N·PROPYLAMINE < 1.0000 NA 0.0000 ugtt 09/15/85 1 IT sv 
H-06b CULEBRA N·NITROSO·DI·N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA N·NITROSO·DI·PHENYLAMINE < 4.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA N·NITROSO-DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA N·NITRoSo·DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 11!16/87 3 IT sv 
H·06b CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 09/15/85 liT sv 
H·06b CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA NICKEL 0.5600 0.5600 < 0.01 < 0.01 mg/l 09/15/85 11T ME 
H-06b CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 IRII/l 07/28/86 2 IT ME 
H·06b CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 JRg/l 11/16/87 3 IT ME 
H·06b CULEBRA NICKEL . < . 0.4000 < 0.4000 < 0.04 < 0.04 11111/l 07/24/89 4 IT MT 
H·06b CULEBRA NICKEL < 0.4000 < 0.4000 mg/l 02/12/90 5 IT MT 
H· 06b CULEBRA NITRATE 0.2000 0.2000 11111/l N03-N 09115/85 1 IT GC 
H-06b CULEBRA NITRATE' 0.2000 0.2000 11111/l NOl·N 07/28/86 2 IT GC 
H·06b CULEBRA NITRATE < 0.2000 NA 0.0000 1118/l NOl·N 11/16/87 3 IT GC 
H· 06b CULEBRA NITRATE 0.0700 0.0700 JRg/t 07/24/89 4 IT GC 
H·06b CULEBRA NITRATE 0.0800 NA 0.0000 ,.,, 02/12/90 5 IT GC 
H·06b CULEBRA N ITROBE.NZENE < 1.0000 NA 0.0000 ug/l 09/15/85 liT sv 
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H-06b aJLEBRA IIITROBENZENE < 10.0000 NA 0.0000 ug/l 07/28/86 21T sv 
H·06b aJLEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b CULEBRA P·CHLORO·M·CRESOL < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b CULEBRA P·CHLORO-M·CRESOL < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b aJLEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b aJLEBRA PCB < 1.0000 NA 0.0000 ug/l 07/28/86 2 IT PC 
H·06b aJLEBRA PCB < 1.0000 NA 0.0000 ug/l 11/16/87 3 IT PC 
H-06b aJLEBRA PENTACHLOROPHENOL < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b aJLEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/28/86 21T sv 
H-06b aJLEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b aJLEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H-06b aJLEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H·06b aJLEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv 
H·06b aJLEBRA PHENOL , < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·06b aJLEBRA PHENOL < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT sv 
H-06b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 11/16/87 3 IT sv . 
H·06b aJLEBRA PHENOLICS 0.0040 NA 0.0000 mg/l 09/15/85 1 IT GC 
H-06b aJLEBRA PHENOL~CS 0.0170 0.0140 mg/l 07/28/86 2 IT GC 
H·06b aJLEBRA PHENOLICS 0.0080 NA 0.0000 mg/l 11/16/87 3 IT GC 
H·06b aJLEBRA PHENOLICS 0.0090 NA 0.0000 mg/l 07/24/89 4 IT GC 
H-06b aJLEBRA PHENOLICS 0;5500 NA 0.0000 mg/l 02/12/90 5 IT GC 
H-06b aJLEBRA PHOSPHATE 0.0200 0.0100 mg/l T·P04-P 09/15/85 11T GC 
H·06b aJLEIRA PHOSPHATE < 0.0100 < 0.0100 mg/l T-P04-P 07/28/86 21T GC 
H·06b aJLEBRA PHOSPHATE 0.0200 NA 0.0000 111111/l T·P04·P 11/16/87 3 IT GC 
H·06b aJLEIRA PHOSPHOIIUS < 0.0200 NA 0.0000 118/l 07/24/89 4 IT GC 
H·06b aJLEBRA PHOSPHORUS < 0.0100 NA 0.0000 IIIQ/l 02/12/90 5 IT GC 
H·06b aJLEIRA POTASSIUM 480.0000 490.0000 < 0.01 < 0.01 1119/l 09/15/85 1 IT ME 
H·06b aJLEBRA POTASSIUM 350.0000 340.0000 118/l 07/28/86 21T ME 
H-06b aJLEIRA POTASSIUM 480.0000 490.0000 N/A ~/l 11/16/87 liT ME 

• • • 
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H·06b CULEBRA POTASS~UM 150.0000 150.0000 mg/l 07/24/89 4 IT MC 
H·06b CULEBRA POTASSIUM 600.0000 500.0000 mg/l 02/12/90 5 IT MC 
H·06b CULEBRA PYRENE : < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT sv 
H·.06b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 07/28/86 21T sv 
H·06b Cl.ILEBRA PYRENE < 10.0000 NA 0.0000 ug/l 11/16/87 liT sv 
H·06b Cl.ILEBRA RESIDUE, FILTERABLE a 180 C 58000.0000 58000.0000 mg/l 09/15/85 1 IT GC 
H·06b Cl.ILEIRA RESIDUE, FILTERABLE a 180 C 59000.0000 59000.0000 mg/l 07/28/86 2 IT GC 
H·06b Cl.ILEIRA RESIDUE, FILTERABLE a 180 C 60100.0000 60800.0000 nv/l 11/16/87 l IT GC 
H-06b CULEBRA RESIDUE, FILTERABLE a 180 C 59600.0000 60100.0000 qj/l 07/24/89 4 IT GC 
H·06b CULEBRA RESIDUE, FILTERABLE a 180 C 66000.0000 66000.0000 mg/l 02/12/90 5 IT GC 
H·06b CULEBRA RESIDuE, NONFILTERABLE a 105 C 240.0000 260.0000 mg/l 09!15/85 1 IT GC 
H·06b CULEBRA RESIDUE, NONFILTERABLE a 105 C 190.0000 160.0000 ~/l 07/28/86 2 IT GC 
H·06b Cl.ILEBRA RESIDUE, NONFILTERABLE a 105 C 8.0000 7.0000 mg/l 11/16/87 liT GC 
H·06b Cl.llEBRA RESIDUE, NONFILTERABLE a 105 C 190.0000 190.0000 ~/l 07/24/89 4 IT GC 
H·06b Cl.ILEBRA RESIDUE, NONFILTERABLE a 105 C < 8.0000 7.0000 mg/l 02/12/90 5 IT GC 
H·06b Cl.ILEBRA SELENIUM 1.1000 NA 0.0000 < 0.01 < 0.01 qj/l 09!15/85 1 IT ME . 
H· 06b Cl.ILEBRA SELENIUM < 1.0000 < 1.0000 < 0.01 < 0.01 nv/l 07/28/86 2 IT ME 
H·06b CULEBRA SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 11/16/87 l IT ME 
H·06b Cl.ILEBRA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 07/24/89 4 IT MT 
H·06b Cl.ILEBRA SELENIUM < 0.5000 NA 0.0000 nv/l 02112/90 5 IT MT 
H·06b Cl.ILEBRA SILICA 19.0000 20.0000 < 0.2 < 0.2 1118/l 09!15/85 1 IT ME 
H·06b Cl.ILEBRA SILICA 26.0000 24.0000 < 0.2 < 0.2 mg/l 07/28/86 21T ME 
H·06b Cl.ILEBRA SILICA 21.0000 20.0000 < 0.2 < 0.2 nv/l 11/16/87 liT ME 
H-06b Cl.llEBRA SILICA 8.1000 8.1000 1118/l 07/24/89 41T GC 
H·06b Cl.llEBRA SILICA 8.1000 8.3000 1118/l 02112/90 5 IT GC 
H·06b Cl.ILEBRA SILVER 0.1000 0.1000 < 0.01 < 0.01 1118/l 11116/87 3 IT ME 
H·06b Cl.ILEBRA SILVER ' < 0.1000 < 0.1000 < 0.01 < 0.01 RV/l 07/24/89 4 IT MT 
H·06b Cl.ILEBRA SILVER < 0.1000 0.1000 1118/l 02/12/90 5 IT MT 
H·06b Cl.ILEBRA SCIOIUM 15000.0000 15000.0000 < 0.1 < 0.1 1118/l 09!15/85 1 IT ME 
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H·06b CULEBRA SOOIUM 17000.0000 NA 0.0000 mg/l 07/28/86 2 IT ME 

H·06b CULEBRA SOOIUM 17800.0000 18000.0000 N/A mg/l 11/16/87 3 IT ME 

H·06b CULEBRA SOOIUM 14600.0000 14800.0000 mg/l 07/24/89 4 IT MC 
H-06b CULEBRA SOOIUM , 15000.0000 15500.0000 mg/l 02!12!90 5 IT MC 
H·06b CULEBRA SPECIFIC CONDUCTANCE 80400.0000 NA 0.0000 Ulllos/cmi25C 09/15/85 1 IT GC 
H·06b CULEBRA SPECIFIC CONDUCTANCE 69100.0000 NA 0.0000 Ulllos/cmi25C 07/28/86 ZIT GC 
H-06b CULEBRA SPECIFIC CONDUCTANCE 108000.0000 112000.0000 Ulllos/cmi25C 11/16/87 3 IT GC 
H·06b CULEBRA SPECIFIC COMOUCTANCE 74509.0000 74625.0000 lMhos/ciiQ25C 07/24/89 4 IT GC 
H·06b CULEBRA SPECIFIC CONDUCTANCE n60o.oooo n8oo.oooo I.C~hos/CIIQ25C 02/12/90 5 IT GC 
H·06b CULEBRA STRONTilll 24.0000 24.0000 < 0.01 < 0.01 mg/l 09/15/85 1 IT ME 

H·06b CULEBRA STRONTIUM 25.0000 25.0000 < 0.01 < 0.01 mg/l 07/28/86 2 IT ME 

H·06b CULEBRA STRONTIUM 33.0000 34.0000 < 0.01 < 0.01 1119/l 11/16/87 3 IT ME 
H·06b CULEBRA STRONTIUM 31.0000 31.0000 < 0.01 < 0.01 mg/l 07/24/89 4 IT MT 
H·06b CULEBRA STRONTIUM 30.0000 30.0000 mg/l 02!12!90 5 IT MT 
H·06b CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b CULEBRA STYRENE. < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11116/87 liT v 
H-06b CULEBRA STYRENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H·06b CULEBRA SULFATE 3000.0000 NA 0.0000 lllg/l 09/15/85 1 IT GC 

H·06b CULEBRA SULFATE ' 3300.0000 3500.0000 1119/l 07/28/86 21T GC 

H·06b CULEIRA SULFATE · 3400.0000 NA 0.0000 mg/l 11116/87 liT GC 
H·06b CULEIRA SULFATE 1100.0000 3600.0000 lllg/l 07/24/89 4 IT GC 
H·06b CULEIRA SULFATE 3400.0000 3400.0000 1119/l 02/12/90 5 IT GC 
H·06b CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 09/15/85 ·1 IT v 
H·06b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07/28/86 21T v 
H-06b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 l IT v 
H-06b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H·06b CULEBRA THALLIUM < 5.0000 < 5.0000 < 0.005 < 0.005 1111/l 11/16/87 l IT ME 

H·06b CULEBRA THALLIUM < 10.0000 NA 0.0000 < 0.01 < 0.01 1111/l 07/24/89 4 IT MT 

• • • 
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H-06b CULEBRA THALLIUM < 1D.OOOO NA 0.0000 mg/l 02/12/90 5 IT MT 
H-06b CULEBRA TITANIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 mg/l 09/15/85 11T ME 
H-06b CULEBRA TITANIUM 0.6000 0.6000 < 0.03 < 0.03 mg/l 07/28/86 2 IT ME 
H-06b CULEBRA TITANIUM 0.5000 0.6000 < 0.03 < 0.03 mg/l 11/16/87 3 IT ME 
H·06b CULEBRA TITANIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 07/24/89 4 IT MT 
H-06b CULEBRA TIT AlliUM < 0.1000 < 0.1000 mg/l 02/12/90 5 IT MT 
H·06b CULEBRA TOLUENE < 1.0000 NA 0.0000 Uilll 09115/85 11T v 
H-06b CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 07/28/86 21T v 
H-06b CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 31T v 
H-06b CULEBRA TOLUENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 mg/l 09/15/85 11T GC 
H-06b CULEBRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 mg/l 07/28/86 2 IT GC 
H-06b CULEBRA TOTAL ORGANIC CARBON 6.0000 4.0000 mg/l 11/16/87 3 IT GC 
H-06b CULEBRA TOTAL ORGANIC CARBON 2.0000 1.0000 mg/l 07/24/89 4 IT GC 
H·06b CULEBRA TOTAL ORGANIC CARBON 7.0000 7.0000 mg/l 02/12/90 5 IT GC 
H-06b CULEBRA TOTAL oRGANIC HALOGEN 0.9700 NA 0.0000 mg/l 09/15/85 11T GC 
H-06b CULEBRA TOTAL ORGANIC HALOGEN 0.9200 NA 0.0000 mg/l 07128/86 2 IT GC 
H-06b CULEBRA TOTAL ORGANIC HALOGEN 2.0000 3.0000 lllllll 11/16/87 3 IT GC 
H-06b CULEBRA TOTAL ORGANIC HALOGEN 0.2700 I 0.3000 mg/l 07124/89 4 IT GC 
H-06b CULEBRA TOTAL ORGANIC HALOGEN 0.1800 0.1400 mg/l 02/12/90 5 IT GC 
H-06b CULEBRA TRANS-1,2-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 09/15/85 11T v 
H-06b CULEBRA TRAIIS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07/28/86 21T v 
H-06b CULEBRA TRAIIS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v. 
H-06b CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA TRAIIS-1;3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H·06b CULEBRA TRANS-1,3-DICHLOROPROPEIIE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 31T v 
H·06b CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b CULEBRA TRICHLOROETHYLENE < 1.0000 IIA 0.0000 ug/l 09115/85 1 IT v 
H-06b CULEBRA TRICHLoROETHYLENE < 5.0000 NA 0.0000 ug/l 07/28/86 ZIT v 
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H-06b CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H-06b CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b aJLEBRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b aJLEBRA TUitBIDITY 4.3000 4.4000 NTU 07/24189 4 IT GC 
H-06b aJLEBRA VAIIADilM 0.2000 0.2000 < 0.01 < 0.01 mg/l 11/16/87 3 IT ME 
H·06b aJLEBRA VAIIADilM < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 07/24/89 4 IT MT 
H-06b aJLEBRA VANADIUM < 0.5000 < 0.5000 mg/l 02/12/90 5 IT MT 
H-06b aJLEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b aJLEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b aJLEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 11/16/87 31T v 
H·06b aJLEBRA VINYL ACETATE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 02/12/90 5 IT v 
H·06b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H-06b aJLEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/28/86 2 IT v 
H-06b aJLEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11116/87 3 IT v 
H·06b aJLEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 02/12/90 5 IT v 
H-06b aJLEBRA XYLENE < 1.0000 NA 0.0000 ug/l 09/15/85 1 IT v 
H·06b aJLEBRA XYLENE < 5.0000 NA 0.0000 ug/l 07/28/86 21T v 
H·06b aJLEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/16/87 3 IT v 
H·06b CULEBRA XYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 02/12/90 5 IT v 
H-06b aJLEBRA ZINC 0.0600 0.0700 < 0.01 < 0.01 mg/l 09/15/85 1 IT ME 
H-06b aJLEBRA ZINC 0.1000 0.1000 < 0.01 < 0.01 mg/l 07/28/86 2 IT ME 
H-06b aJLEBRA ZINC 0.1000 0.1000 < 0.01 < 0.01 mg/l 11/16/87 3 IT ME 
H·06b aJLEBRA ZINC < 0.2000 < 0.2000 < 0.02 < 0.02 mg/l 07/24/89 4 IT MT 
H·06b aJLEBRA ZINC < 0.2000 < 0.2000 mg/l 02/12/90 5 IT MT 
H-06b aJLEBRA pH 7.1900 NA 0.0000 09/15/85 1 IT GC 
H·06b aJLEBRA pH 7.0600 7.0800 07/28/86 21T GC 
H·06b CULEIRA pH 5.9200 6.0400 11/16/87 3 IT GC 
H·06b aJLEIRA pH 6.1000 6.7700 07/24/89 4 IT GC 
H·06b aJLEBRA pH 6.9000 6.9000 02/12/90 5 IT GC 

• • • 
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** H·06c:: 
H·06c:: MAGENTA 1,1,1·TRICHLOROETHAIIE < 5.0000 IIA 0.0000 ug/l 10/01/86 11T v 
H·06c:: MAGENTA 1,1,1-TRICHLOROETHAIIE < 5.0000 IIA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H-06c:: MAGENTA 1,1,1-TIICHLOROETHANE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 3 IT v 
H·O(Ic MAGENTA 1,1,1-TRICHLOROETHANE < 5.0000 IIA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H·06c MAGENTA 1,1,2,2-TETRACHLOROETHAIIE < 5.0000 NA 0.0000 ug/l 10/01/86 11T v 
H-06c MAGENTA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H-06c:: MAGENTA 1,1,2,2-TETRACHLOROETHAIIE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 3 IT v 
H-06c:: MAGENTA 1,1,2,2-TETRACHLOROETHAIIE < 5.0000 IIA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H-06c:: MAGENTA 1,1,2·TRICHLOROETHAIIE < 5.0000 IIA 0.0000 ug/l 10/01/86 11T v 
H-06c:: MAGENTA 1,1,2·TRICHLOROETHAIIE < 5.0000 IIA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H-06c:: MAGENTA 1,1,2-TRICHLOROETHAIIE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 3 IT v 
H·06c:: MAGENTA 1,1,2·TRICHLOROETHAIIE < 5.0000 IIA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H·06c:: MAGENTA 1,1-DICHLOROETHAIIE < 5.0000 IIA 0.0000 ug/l 10/01/86 1 IT v 
H·06c:: MAGENTA 1,1-DICHLOROETHAIIE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H-06c:: MAGENTA 1,1-DICHLOROETHAIIE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 3 IT v 
H·06c:: MAGENTA 1,1·DICHLOROETHANE < 5.0000 IIA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H·06c:: MAGENTA 1,1·DICHLOROETHYLEIIE < 5.0000 IIA 0.0000 ug/l 10/01/86 1 IT v 
H·06c:: MAGfiiTA 1,1·DICHLOROETHYLEIIE < 5.0000 IIA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H·06c:: MAGENTA 1,1·DICHLOROETHYLEIIE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/83 3 IT v 
H·06c:: MAGENTA 1,1·DICHLOROETHYLEIIE < 5.0000 IIA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H·06c:: MAGENTA 1,2,4·TRICHLOROIENZEIIE < 10.0000 IIA 0.0000 ug/l 10/01!86 1 IT sv 
H·06c MAGENTA 1,2,4·TRICHLOROIEIIZEIIE < 10.0000 ItA 0.0000 ug/l 11/04/87 2 IT ·sv 
H·06c:: MAGENTA 1,2,4·TRICHLOROIEIIZEIIE < 10.0000 IIA 0.0000 ug/l 07/26/83 3 IT sv 
H·06c:: MAGENTA 1,2·DICHLOROIEIIZEIIE < 10.0000 ItA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c:: MAGfiiTA 1,2-DICHLOROBEIIZEIIE < 10.0000 IIA 0.0000 ug/l 11!04/87 2 IT sv 
H·06c MAGfiiTA 1,2·DICHLOROBEIIZEIIE < 10.0000 ItA 0.0000 ug/l 07/26/83 3 IT sv 
H·06c:: MAGENTA 1,2-DICHLOROETHAIIE < 5.0000 ItA 0.0000 ug/l 10/01!86 1 IT v 
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H-06c MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H·06c MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 liT v 
H-06c MAGENTA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l Ol/15/90 5 IT v 
H-06c MAGENTA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H·06c MAGENTA 1,2-0ICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H·06c MAGENTA 1,2-0ICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 l IT v 
H·06c MAGENTA 1,2-0ICHLOROPROPANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l Ol/15/90 5 IT v 
H-06c MAGENTA 1,l·OICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 1,l·OICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA 1,l·OICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H-06c MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/04/87 21T sv 
H·06c MAGENTA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H·06c MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H-06c MAGENTA 2,4-0ICHLOROPHENOL < 10.0000 , NA 0.0000 ug/l 10/01/86 11T sv 
H·06c MAGENTA 2,4-0ICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA 2,4-0ICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H·06c MAGENTA 2,4-0IMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA 2,4-0IMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA 2,4-0IMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/26/88 liT SV 

H-06c MAGENTA 2,4-DINHROPHENOL < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 2,4-0INITROPHENOL < 50.0000 NA 0.0000 ug/l 11104/87 2JT sv 
H·06c MAGENTA 2,4-0INITROPHENOL < 50.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H-06c MAGENTA 2,4-0INITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/01/86 1JT sv 

• • • 
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H-06c MAGENTA 2,4-DINITAOTOLUENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA 2,4-0INITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 2,6-0INITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/04/87 ZIT sv 
H-06c MAGENTA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07126/88 3 IT sv 
H·06c MAGENTA 2-IUTANONE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H-06c MAGENTA Z-IUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 2 IT v 
H-06c MAGENTA 2-IUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 3 IT v 
H-06c MAGENTA 2-IUTANONE < 10.0000 NA 0.0000 T< 10 " 13 ug/l 03/15/90 5 IT v 
H-06c MAGENTA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H-06c MAGENTA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 2 IT v 
H-06c MAGENTA 2-CHLOAOETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07126/88 3 IT v 
H-06c MAGENTA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H-06c MAGENTA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT v 
H·06c MAGENTA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 2 IT .v 
H-06c MAGENTA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 3 IT v 
H-06c MAGENTA 2-HEXANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 03/15/90 5 IT v 
H-06c !CAGENTA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 Ug/l 10/01/86 1 IT sv 
H·06c MAGENTA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 11104/87 2 IT ·sv 
H-06c MAGENTA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA 2-METHYLPHENOL < 10.0000 NA 0.0000 . ug/l 10/01/86 1 IT sv 
H-06c MAGENTA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 ZIT sv 
H-06c MAGENTA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 



Page No. 240 
01117/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL I ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H·06c: MAGENTA Z·NITROAIULINE < 50.0000 NA 0.0000 ug/l 11/04/87 ZIT sv 
H·06c: MAGENTA 2·1UTROANILINE < 50.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c: MAGENTA 2·111TROPHEIIOL < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c: MAGENTA 2·NITROPHEIIOl < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c: MAGENTA 2-IIITROPHENOL < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H-06c: MAGENTA 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 usi/l 10/01/86 1 IT sv 
H·06c: MAGENTA l,31 ·01CHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c: MAGENTA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H·06c: MAGENTA l,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c: MAGENTA 1,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c: MAGENTA l,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H·06c: MAGENTA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c: MAGENTA l·IIITROANILINE < 50.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c: MAGENTA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H-06c: MAGENTA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c: MAGENTA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c: MAGENTA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c: MAGENTA 4·8ROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c: MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c: MAGENTA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H·06c: MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c: MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c: MAGENTA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c: MAGENTA 4·CHLOROPHEIIYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c: MAGENTA 4·CHLOROPHEIIYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/04/87 ZIT sv 
H·06c: MAGENTA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c: MAGENTA 4·METHYL·2·PENTAIIONE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H·06c: MAGENTA 4·METHYL·2·PENTAIONE < 10.0000 NA 0.0000 T 26 ug/l 11/04/87 2 IT v 
H·06c: MAGENTA 4·METHYL·2·PEIITAIIONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 liT v 

• • • 



• • • 
Pege No. 241 
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VATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

VELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK VATER BLANK UNITS DATE RND LAB c 

H·06c MAGENTA 4·METHYL·2· PENTANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 03/15/90 5 IT v 
H·06c MAGENTA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H· 06c MAGENTA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 11104/87 2 IT sv 
H·06c MAGENTA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/26/88 31T sv 
H·06c MAGENTA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 11104/87 21T sv 
H·06c MAGENTA 4 · N ITROPHENOL < 50.0000 NA 0.0000 ug/l 07/26/88 31T sv 
H· 06c MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 11/04/87 21T sv 
H·06c MAGENTA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/26/88 31T sv 
H·06c MAGENTA ACETONE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H·06c MAGENTA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 2 IT v 
H·06c MAGENTA ACETONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 3 IT v 
H·06c MAGENTA ACETONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 03/15/90 5 IT v 
H·06c MAGENTA ALKALINiTY CC03) 0.0000 0.0000 118/l 10/01/86 1 IT GC 
H·06c MAGENTA ALKALINITY (C03) 0.0000 NA 0.0000 1118/l 11/04/87 2 IT GC 
H·06c MAGENTA ALKALINITY (C03) 0.0000 NA 0.0000 1118/l 07/26/88 ]IT GC 
H·06c MAGENTA ALKALINITY (C03) 0.0000 NA 0.0000 118/l 08/04/89 4JT GC 
H·06c MAGENTA ALKALINITY (C03) 0.0000 NA 0.0000 118/l 03!15/90 5 IT GC 
H·06c MAGENTA ALKALINITY (HC03) 51.0000 54.0000 118/l 10/01/86 1 IT GC 
H·06c MAGENTA ALKALINITY CHC03) 52.0000 NA 0.0000 118/l 11/04/87 21T GC 
H·06c MAGENTA ALKALINITY CHC03) 52.0000 NA 0.0000 118/l 07/26/88 liT GC 
H·06c MAGENTA ALKALINITY CHC03) 51.0000 NA 0.0000 118/l 08/04/89 4 IT GC 



Page No. 242 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL II ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H·06c MAGENTA ALKALINITY (HC03) 51.0000 54.0000 mgll 03115190 5 IT GC 
H·06c MAGENTA AllJUNIJt < 1.0000 NA 0.0000 < 0.1 < 0.1 mgll 10101/86 1 IT ME 
H-06c MAGENTA ALIJtiNIJt < 1.0000 < 1.0000 < 0.1 < 0.1 mgll 11104187 2 IT ME 
H-06c MAGENTA ALIJtiNIJt < 1.0000 < 1.0000 < 0.1 < 0.1 mgll 07/26188 3 IT ME 

H-06c MAGENTA ALIJtiiUt < 2.0000 < 2.0000 < 0.2 < 0.2 ~ll 08104189 4 IT MT 
H-06c MAGENTA AltJtiNIJt < 2.0000 < 2.0000 mgll 03/15190 5 IT MT 
H-06c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ugll 10101186 1 IT sv 
H-06c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 utll 11/04187 21T sv 
H·06c MAGENTA ANTHRACENE < 10.0000 NA 0.0000 ugll 07126188 liT sv 
H-06c MAGENTA ANTIMONY < 0.5000 NA 0.0000 < 0.05 < 0.05 11181l 10101/86 1 IT ME 
H-06c MAGENTA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 lll!lll 11104187 2 IT ME 
H·06c . MAGENTA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 lllllll 07/26188 l IT ME 
H·06c MAGENTA ANTIMONY < 0.6000 < 0.6000 < 0.06 < 0.06 lll!lll 08104189 4 IT MT 
H·06c MAGENTA ANTIMONY < 0.6000 < 0.6000 lll!lll 03/15190 5 IT MT 
H-06c MAGENTA ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 lll!lll 10101/86 1 IT ME 
H·06c MAGENTA ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 lllllll 11104187 21T ME 
H-06c MAGENTA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 -all 07/26188 3 IT ME 
H-06c MAGENTA ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 lllllll 08104189 4 IT MT 
H-06c MAGENTA ARSENIC < 0.0100 NA 0.0000 ~~~gil 03115190 5 IT MT 
H·06c MAGENTA BARIIJt < 0.0500 NA 0.0000 < 0.05 < 0.05 -all 10101/86 1 IT ME 
H-06c MAGENTA BARIIJt < 0.0500 < 0.0500 < 0.005 < 0.005 -all 11/04187 2 IT ME 
H-06c MAGENTA BARIIJt < 0.0500 < 0.0500 < 0.005 < 0.005 ~~~gil 07/26188 l IT ME 
H·06c MAGENTA BARIIJt < 2.0000 < 2.0000 < 0.2 < 0.2 11181l 08104189 41T MT 
H-06c MAGEITA BARIIJt < 2.0000 < 2.0000 11181l 03/15190 5 IT MT 
H-06c MAGENTA BENZENE < 5.0000 NA 0.0000 ugll 10101/86 1 IT v· 
H·06c MAGENTA IENZEJIE < 5.0000 NA 0.0000 T < 5.0 ugll 11/04187 21T v 
H·06c MAGE liT A IENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ugll 07/26188 liT v 
H·06c MAGENTA BENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ugll 03115190 5 IT v 
H·06c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ugll 10101/86 1 IT sv 

• • • 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H-06c MAGENTA BENZO(A)ANTHRACENE < 10.DOOO NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 07n,6/88 3 IT sv 
H·06c MAGENTA BENZO(K)flUORANTHENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA BENZYl ALCOHOL < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 10/01/86 11T ME 
H·06c MAGENTA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 lllg/l 11/04/87 2 IT ME 
H·06c MAGENTA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 07/26/88 liT ME 
H·06c MAGENTA BERYL,LIUM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 08/04/89 4 IT MT 
H·06c MAGENTA BERYlliUM < 0.0500 < 0.0500 IIIIJ/l 03/15/90 5 IT MT 
H·06c MAGENTA BIS(i·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA BIS(Z·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BIS(Z·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ut/l 07/26/88 ]IT sv 
H·06c MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA BIS(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ut/l 07/26/88 3 IT sv 
H·06c MAGENTA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ut/l 10/01/86 1 IT sv 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H-06c MAGENTA BISC2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENtA BI5C2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 07/26/88 liT 5V 
H-06c MAGENtA BI5(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA BI5(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 21T 5V 
H·06c MAGENTA BI5(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 07/26/88 liT 5V 
H-06c MAGENtA BORON 2.4000 NA 0.0000 < 0.05 < 0.05 mg/l 10/01/86 tiT ME 
H-06c MAGENtA BORON 2.1000 2.1000 0.01 0.01 11111/l 11/04/87 21T ME 
H-06c MAGENtA BORON 2.4000 2.4000 < 0.01 < 0.01 11111/l 07/26/88 liT ME 
H-06c MAGENTA BORON 2.1000 2.3000 < 0.02 < 0.02 11111/l 08/04/89 4 IT MT 
H-06c MAGENTA BORON 2.3000 2.4000 11111/l 03!15/90 5 IT MT 
H·06c MAGENTA 8R(JIIIDE 1.0000 NA 0.0000 11111/l 10/01!86 1 IT GC 
H-06c MAGENTA BR(JIIIDE < 2.0000 NA 0.0000 11111/l 11/04/87 21T GC 
H-06c MAGENTA 8R(JIIIDE < 2.0000 NA 0.0000 11111/l 07/26!88• 3 IT GC 
H·06c MAGENTA 8R(JIIIDE < 2.0000 < 2.0000 11111/l 08/04/89 4 IT GC 
H-06c MAGENtA BR(JIIIDE < 2.0000 < 2.0000 11111/l 03!15/90 5 IT GC 
H-06c MAGENtA IR(JIIQfORM < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H-06c MAGENTA BR(JIIQfORM < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H·06c MAGENTA BR(JIIQfORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 31T v 
H-06c MAGENTA BR(JIIQfORM < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H-06c MAGENTA BUTYL· BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT 5V 
H-06c MAGENtA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 21T 5V 
H-06c MAGENTA BUTYL' BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/26/88 liT 5V 
H·06c MAGENtA CADMIUM < 0.0500 NA 0.0000 < 0.05 < 0.05 1118/l 10/01186 1 IT ME 
H-06c MAGENTA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1118/l 11/04/87 2 IT ME 
H·06c MAGENTA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 07/26/88 liT ME' 
H-06c MAGENTA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 08/04/89 41T MT 

. H-06c MAGENTA CADMIUM < 0.0500 < 0.0500 118/l Ol/15/90 5 IT MT 
H-06c MAGENTA CALCIUM 630.0000 610.0000 11111/l 10/01/86 1 IT ME 
H-06c MAGENTA CALCIUM 500.0000 500.0000 N/A 11111/l 11!04/87 21T ME 

• • • 
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WEll I# ZONE PARAMETER v VALUE S D DUP. ACID BLANK VATER BLANK UNITS DATE RND LAB c 

H·06c MAGENTA CALCIUM 590.0000 590.0000 mg/1 07/26/88 3 IT ME H-06c MAGEitTA CALC(UM 550.0000 560.0000 mg/1 08/04/89 4 IT MC H-06c MAGEitTA CALCIUM 570.0000 570.0000 mg/1 03/15/90 5 IT MC H-06c MAGENTA CALCIUM HARDNESS 0.0000 0.0000 mg/1 03115/90 5 IT GC H-06c MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/1 10/01/86 1 IT v H-06c MAGENTA· CAReoN DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/1 11104/87 2 IT v H-06c MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/1 07/26/88 3 IT v H-06c MAGENTA CARBON DISULFIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03115/90 5 IT v H-06c MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 10/01186 1 IT v H-06c MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 21T v H-06c MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 liT v H-06c . MAGENTA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v H-06c MAGENTA CESIUM 0.3000 NA 0.0000 < 0.1 0.1 IIIII/I 10/01186 1 IT ME H-06c MAGEIITA CESIUM < 0.1000 < 0.1000 < 0.01 < 0.01 IIIII/I 11/04/87 2 IT ME H-06c MAGEIITA CESIUM < 0.0600 < 0.0600 < 0.06 < 0.06 lllg/l 07/26/88 3 IT ME H-06c MAGEIITA CESIUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 08/04/89 4 IT MT H-06c MAGEIITA CESIUM < 0.2000 < 0.2000 IIIII/I 03115/90 5 IT MT H-06c MAGEIITA CHLOR,IDE 430.0000 430.0000 IIIII/I 10/01186 1 IT GC H-06c MAGENTA CHLORIDE 420.0000 NA 0.0000 IIIII/I 11104/87 21T GC H-06c MAGENTA CHLORIDE 390.0000 NA 0.0000 IIIII/I 07/26/88 3 IT GC H-06c MAGENTA CHLORIDE 470.0000 450.0000 IIIII/I 08/04/89 4 IT GC H-06c MAGEIITA CHLOR.IDE 390.0000 NA 0.0000 IIIII/I 03/15/90 5 IT GC H-06c MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v H-06c MAGEIITA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 2 IT v H-06c MAGENTA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 3 IT V· H-06c MAGEIITA CHLOROBENZENE < 5.0000 IIA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v H-06c MAGEIITA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT v H-06c MAGENTA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 11/04187 2 IT v H-06c MAGENTA CHLORi)ETHANE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 3 IT v 
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H-06c MAGENTA CHLoROETHANE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 01115/90 5 IT v 
H-06c MAGENTA CHLOROFORM < 5.0000 NA 0.0000 ug/l 10/01186 1 IT v 
H-06c MAGENTA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 2 IT v 
H-06c MAGENTA CHloROFORM < ' 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 liT v 
H-06c MAGENTA CHLOROFORM < 5.0000 NA 0.0000 T< 5 M< 5 ug/l Ol/15/90 5 IT v 
H-06c MAGENTA CHRcMIUM < 0.1000 NA 0.0000 < 0.05 < 0.05 mg/l 10/01/86 1 IT ME 
H-06c MAGENTA CHR~IUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11104/87 2 IT ME 
H-06c MAGENTA CHROUUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 07/26/88 liT ME 
H-06c MAGENTA CHRCJtiUM < 0.1000 0.1000 0.02 O.Ol mg/l 08/04/89 4 IT MT 
H·06c MAGENTA CHRoMIUM < 0.1000 < 0.1000 mg/l Ol/15/90 5 IT MT 
H-06c MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H-06c MAGENTA CHRYSENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA CHRY$ENE < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H-06c MAGENTA CIS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 10/01186 11T v 
H-06c MAGENTA CIS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H-06c MAGENTA CIS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 l IT v 
H-06c MAGENTA CIS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 01115/90 5 IT v 
H-06c MAGENTA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 1119/l 10/01/86 11T ME 
H·06c MAGENTA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11104/87 2 IT ME 
H·06c MAGENTA COBALT < o. 1000 < 0.1000 < 0.01 < 0.01 mg/l 07/26/88 l IT ME 
H·06c MAGENTA COBALT < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 08/04/89 4 IT MT 
H-06c MAGENTA COBALT < 0.5000 < 0.5000 mg/l Ol/15/90 5 IT MT 
H-06c MAGENTA COPPER < 0.1000 NA 0.0000 < 0.05 < 0.05 mg/l 10/01186 1 IT ME 
H-06c MAGENTA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 11/04/87 21T ME 
H-06c MAGENTA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 J~V/l 07/26/88 l IT ME 
H-06c MAGENTA COPPER 0.3400 < 0.2500 < 0.025 < 0.025 mg/l 08/04/89 4 IT MT 
H·06c MAGENTA COPPER < ·o.25oo < 0.2500 mg/l Ol/15/90 5 IT MT 
H-06c MAGENTA CYANIDE < 0.0200 NA 0.0000 1118/l 10/01!86 1 IT GC 
H-06c MAGENTA CYANIDE < 0.0200 NA 0.0000 1118/l 11/04/87 ZIT GC 

• • • 
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H-06c MAGENTA CYANIDE < 0.0200 NA 0.0000 mg/l 07/26/88 3 IT GC 
H·06c MAGENTA CYANIDE < 0.1000 < 0.0200 mg/l 08/04/89 4 IT GC 
H·06c MAGENTA CYANIDE < 0.0100 < 0.0200 mg/l 03/15/90 5 IT GC 
H·06c MAGENTA DI·N-~TYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H·06c MAGENTA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11104/87 2 IT sv . H·06c MAGENTA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 Ug/l 07/26/88 3 IT sv 
H·06c MAGENTA DI·N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H-06c MAGENTA DI-N·OcTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 ZIT sv 
H-06c MAGENTA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H·06c MAGENTA DIBENZOCA,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11104/87 Z IT sv 
H-qilc MAGENTA DIBENZOCA,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 11/04/87 ZIT sv H-06c MAGENTA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 07/Z6/88 3 IT sv H·06c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 10/01186 1 IT v H·06c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 ZIT v H·06c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/Z6/88 3 IT v H·06c MAGENTA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03115/90 5 IT v H·06c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H·06c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 ZIT v H·06c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 3 IT v H-06c MAGENTA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03115/90 5 IT v H·06c MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv H-06c MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11104/87 21T sv 
H-06c MAGENTA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv H-06c MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv H-06c MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/04/87 Z IT sv H-06c MAGENTA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/Z6/88 3 IT sv 
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H· 06c MAGENTA ETHYL BENZENE < 5.0000 NA 0.0000 ug/l 10/01186 1 IT v 
H·06c MAGENTA ETHYlBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 2 IT v 
H·06c MAGENTA ETHYLB~NZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 l IT v 
H·06c MAGENTA ETHYlBENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H·06c MAGENTA FlUORAtHHENE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H-06c MAGENTA FlUORANTHENE < 10.0000 NA 0.0000 ug/l 11104/87 2 IT sv 
H-06c MAGENTA FlUORANTHENE < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H·06c MAGENTA FlUORENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA FlUORENE < 10.0000 NA 0.0000 ug/l 11104/87 21T sv 
H-06c MAGENTA FLUORE.NE < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H-06c MAGENTA FlUORIDE 1.7000 1.7000 11111/l 10/01/86 1 IT GC 
H·06c MAGENTA FlUORIDE 2.0000 2.0000 mg/l 11104/87 21T GC 
H·06c MAGENTA FlUORIDE 2.0000 NA 0.0000 11111/l 07/26/88 l IT GC 
H·06c MAGENTA FlUORIDE 1.9000 1.9000 11111/l 08/04/89 4 IT GC 
H·06c MAGENTA FlUORIDE 1.9000 1.9000 1119/l Ol/15/90 5 IT GC 
H·06c MAGENTA HEXACHlOROBENZENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA HEXACHlOROBENZENE < 10.0000 NA 0.0000 ug/l 11104/87 2 IT sv 
H·06c MAGENTA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H·06c MAGENTA HEXACHlOROBUTADIENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA HEXACH.lOROBUTADIENE < 10.0000 NA 0.0000 ug/l 11/04/87 21T sv 
H·06c MAGENTA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 07/26/88 31T sv 
H·06c MAGENTA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA HEXAC~lOROCYClOPENTADIENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA HEXACHLOROCYClOPENTADIENE < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H·06c MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H·06c MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 11/04/87 21T sv 
H·06c MAGENTA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H·06c MAGENTA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ut/l 10/01/86 1 IT sv 
H·06c MAGENTA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 11104/87 2 IT sv 

• • • 
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H·06c MAGENTA INOEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA ICX»IDE < 1.0000 NA 0.0000 mg/l 10/01/86 11T GC 
H-06c MAGENTA IOOIDE < 2.0000 < 2.0000 1119/l 11/04/87 2 IT GC 
H·06c MAGENTA IOOIOE < 2.0000 NA 0.0000 mg/l 07/26/88 3 IT GC 
H·06c MAGENTA IOOIOE < 2.0000 < 2.0000 RV/l 08/04/89 41T GC 
H-06c MAGENTA IOOIDE < 2.0000 < 2.0000 1119/l 03/15/90 5 IT GC 
H·06c MAGENTA IRON 0.3000 NA 0.0000 < 0.05 < 0.05 mg/l 10/01/86 1 IT ME 
H·06c MAGENTA IRON 0.2000 0.2000 < 0.01 < 0.01 lllg/l 11/04/87 2 IT ME 
H-06c MAGENTA IRON 0.4000 0.4000 < 0.01 < 0.01 lllg/l 07/26/88 3 IT ME 
H-06c MAGENTA IRON < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 08/04/89 4 IT MT 
H· 06c MAGENTA IRON < 1.0000 < 1.0000 RV/l 03/15/90 5 IT MT 
H·06c MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA ISOPHORONE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 11119/l 10/01/86 1 IT ME 
H·06c MAGENTA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 RV/l 11/04/87 ZIT ME 
H-06c MAGENTA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 07/26/88 3 IT ME 
H-06c MAGENTA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 11119/l 08/04/89 4 IT MT 
H·06c MAGENTA LEAD < 0.5000 < 0.5000 llfl/l 03/15/90 5 IT MT 
H·06c MAGENTA LITHIUM 0.1900 NA 0.0000 < 0.05 < 0.05 118/l 10/01/86 1 IT ME 
H·06c MAGENTA LITHIUM 0.2200 0.2200 < 0.01 < 0.01 IIV/l 11/04/87 2 IT ME . 
H·06c MAGENTA LITHIUM 0.2200 0.2200 0.01 0.01 llfl/l 07/26/88 3 IT ME 
H-06c MAGENTA LITHIUM 0.2200 0.2100 < 0.01 < 0.01 llfl/l 08/04/89 4 IT MT 
H-06c MAGENTA LITHIUM 0.2100 0.2100 llfl/l 03/15/90 5 IT MT 
H-06c MAGENTA MAGNESIUM 170.0000 170.0000 llfl/l 10/01/86 1 IT ME· 
H-06c MAGENTA MAGNESIUM 170.0000 170.0000 N/A llfl/l 11104/87 2 IT ME 
H-06c MAGENTA MAGNESIUM 170.0000 170.0000 llfl/l 07/26/88 3 IT ME 
H-06c MAGENTA MAGNESIUM 150.0000 150.0000 118/l 08/04/89 4 IT MC 
H-06c MAGENTA MAGNESIUM 170.0000 170.0000 llfl/l 03115/90 5 IT MC 
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H·06c MAGENTA MANGANESE < 0.0500 NA 0.0000 < 0.05 < 0.05 mg/l 10/01/86 1 IT ME 
H·06c MAGENTA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 11/04/87 2 IT ME 
H·06c MAGENTA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 07/26/88 3 IT ME 
H·06c MAGENTA MANGANESE < 0.1500 < 0.1500 < 0.015 < 0.015 mg/l 08/04/89 4 IT MT 
H·06c MAGENTA MANGANESE < 0.1500 < 0.1500 111!1/l 03/15/90 5 IT MT 
H·06c MAGENTA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 10/01/86 1 IT ME 
H·06c MAGENTA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 11/04/87 21T ME 
H·06c MAGENTA MERCURY < 0.0002 NA 0.0000 mg/l 07/26/88 3 IT ME 
H·06c MAGENTA MERCURY 0.0006 0.0003 < 0.0002 < 0.0002 mg/l 08/04/89 4 IT MT 
H·06c MAGENTA MERCURY < 0.0004 < 0.0004 111!1/l 03/15/90 5 IT MT 
H·06c MAGENTA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H·06c MAGENTA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 2 IT v 
H·06c MAGENTA METHYL BROMIDE < 10.0000 NA 0.0000 :r < 10 T < 10 ug/l 07/26/88 3 IT v 
H-06c MAGENTA METHYL BROMIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 03/15/90 5 IT v 
H-06c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H-06c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 21T v 
H-06c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 31T v 
H-06c MAGENTA METHYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 03/15/90 5 IT v 
H·06c MAGENTA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H-06c MAGENTA METHYLENE CHLORIDE < 10.0000 · NA 0.0000 T < 10 ug/l 11/04/87 2 IT v 
H·06c MAGENTA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 13 T 7.4 ug/l 07/26/88 liT v 
H·06c MAGENTA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T < 5 M< 5 ug/l 03/15/90 5 IT v 
H·06c MAGENTA MOLYBDENUM 0.0500 NA 0.0000 < 0.05 < 0.05 11111/l 10/01/86 1 IT ME 
H·06c MAGENTA MOLYBDENUM 0.0500 0.0500 < 0.01 < 0.01 11V/l 11104/87 2 IT ME 
H·06c MAGENTA MOLYBDEIUI < 0.1000 < 0.1000 < 0.01 < 0.01 ... ,. 07/26/88 ]IT ME 
H·06c MAGENTA MOL YsOEIIUM < 0.2000 < 0.2000 < 0.02 < 0.02 IIV/l 08/04/89 4 IT MT 
H·06c MAGENTA MOLYBDENUM < 0.2000 < 0.2000 IIV/l 03115/90 5 IT MT 
H·06c MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 11104/87 21T sv 
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H-06c MAGENTA N·NITROSO-DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 07126/88 l IT sv 
H-06c MAGENTA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 10/01/86 11T sv 
H·06c MAGENTA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 07126/88 l IT sv 
H-06c MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/01186 11T sv 
H-06c MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H·06c MAGENTA NICKEL < 0.1000 NA 0.0000 < O.Ol < O.Ol mg/l 10/01/86 11T ME 
H-06c MAGENTA NICKEL < 0.1000 < 0.1000 < O.Ol < O.Ol mg/l 11/04/87 2 IT ME 
H-06c MAGENTA NICKEL < 0.1000 < 0.1000 < O.Ol < O.Ol nv/l 07/26/88 liT ME 
H-06c MAGENTA NICKEL < 0.4000 < 0.4000 < 0.04 < 0.04 nv/l 08/04/89 4 IT MT 
H-06c MAGENTA NICKEL < 0.4000 < 0.4000 lllg/l Ol/15/90 5 IT MT 
H·06c MAGENTA NITRATE < 0.1000 NA 0.0000 ~~~g/l MOl· N 10/01/86 1 IT GC 
H·06c MAGENTA NITRATE < 0.1000 NA 0.0000 11111/l NOl·N 11104/87 21T GC 
H-06c MAGENTA NITRATE < 0.0200 NA 0.0000 11111/l NOl·N 07/26/88 l IT GC 
H·06c MAGENTA NITRATE 7.1000 7.2000 nv/l 08/04/89 4 IT GC 
H-06c MAGENTA NITRATE < 0.0200 < 0.0200 11111/l Ol/15/90 5 IT GC 
H-06c MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H·06c MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H·06c MAGENTA NITROBENZENE < 10.0000 NA 0.0000 ug/l 07/26/88 liT sv 
H·06c MAGENTA P·CHLORO· M·CRESOL < 10.0000 NA 0.0000 ug/l 10/01186 1 IT . sv 
H·06c MAGENTA P·CHLORO·M·CRESOl < 10.0000 NA 0.0000 ug/l 11104/87 21T sv 
H·06c MAGENTA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 07/26/88 l IT sv 
H·06c MAGENTA PCB < 1.0000 NA 0.0000 ug/l 10/01/86 1 IT PC 
H·06c MAGENTA PCB < 1.0000 NA 0.0000 ugJl 11104/87 2 IT PC 
H·06c MAGENTA PCB < 1.0000 NA 0.0000 ug/l 07/26/88 3 IT PC 
H·06c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10/01186 1 IT sv 
H·06c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/04/87 21T sv 
H·06c MAGENTA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/26/88 liT sv 
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H-06c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H-06c MAGENTA PHENOl < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H-06c MAGENTA PHENOL < 10.0000 NA 0.0000 ug/l 11/04/87 2 IT sv 
H-06c MAGENTA PHENOL < 10.0000 NA 0.0000 ug/l 07!26/88 3 IT sv 
H-06c MAGENTA PHENOLICS 0.0040 NA 0.0000 mg/l 10/01/86 11T GC 
H·06c MAGENTA PHENOLICS 0.0140 NA 0.0000 mg/l 11!04/87 2 IT GC 
H-06c MAGENTA PHENOLICS < 0.0050 NA 0.0000 mg/l 07/26/88 3 IT GC 
H·06c MAGENTA PHENOLICS < 0.0050 NA 0.0000 mg/l 08/04/89 4 IT GC 
H·06c MAGENTA PHENOLICS < 0.0050 0.0000 mg/l 03/15/90 5 IT GC 
H·06c MAGENTA PHOSPHATE 0.0200 NA 0.0000 mg/l T·P04·P 10/01/86 1 IT GC 
H·06c MAGENTA PHOSPHATE 0.0100 0.0100 mg/l T·P04·P 11/04/87 2 IT GC 
H·06c MAGENTA PHOSPHATE 0.0200 NA 0.0000 1119/l T·P04·P 07/26/88 3 IT GC 
H·06c MAGENTA PHOSPHORUS 0.0100 NA 0.0000 11111/l 08/04/89 41T GC 
H·06c MAGENTA PHOSPHORUS < 0.0100 NA 0.0000 11111/l 03/15/90 5 IT GC 
H·06c MAGENTA POTASSIUM 26.0000 26.0000 11111/l 10/01/86 1 IT ME 
H·06c MAGENTA POTASSIUM 18.0000 18.0000 N/A mg/l 11/04/87 2 IT ME 
H·06c MAGENTA POTASSIUM 18.0000 18.0000 mg/l 07/26/88 3 IT ME 
H·06c MAGENTA POTASSIUM 7.0000 8.0000 11111/l 08/04/89 4 IT MC 
H·06c MAGENTA POTASSIUM 20.0000 20.0000 1119/l 03115/90 5 IT MC 
H·06c MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT sv 
H·06c MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 11104/87 2 IT sv 
H·06c MAGENTA PYRENE < 10.0000 NA 0.0000 ug/l 07/26/88 3 IT sv 
H·06c MAGENTA RESIDUE, FILTERABLE a 180 C 4600.0000 4600.0000 1118/l 10/01186 1 IT GC · 
H·06c MAGENTA RESIDUE, FILTERABLE a 180 C 4800.0000 NA 0.0000 1118/l 11104/87 2 IT GC 
H-06c MAGENTA RESIDUE, FILTERABLE a 180 C 4800.0000 NA 0.0000 1118/l 07/26/88 3 IT GC 
H·06c MAGENTA RESIDUE, FILTERABLE a 180 C 4800.0000 4800.0000 1111/l 08/04/89 4 IT GC 
H·06c MAGENTA RESIDUE, FILTERABLE a 180 C 4800.0000 4800.0000 1111/l 03/15/90 5 IT GC 

• • • 
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H-06c MAGENTA RESIDUE, NONFILTERABLE a 105 C 13.0000 NA 0.0000 mg/l 10/01/86 1 IT GC 
H·06c MAGENTA RESIDUE, NONFILTERABLE a 105 C 5.0000 6.0000 lng/l 11104/87 2 IT GC 
H-06c MAGENTA RESIDUE, NONFILTERABLE a 105 C 29.0000 NA 0.0000 mg/l 07/26/88 3 IT GC 
H·06c MAGENTA RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 1119/l 08/04/89 4 IT GC 
H·06c MAGENTA RESIDUE, NONFILTERABLE a 105 C 10.0000 7.0000 1119/l 03115/90 5 IT GC 
H·06c MAGENTA SELENillt < 0.0100 NA 0.0000 < 0.01 < 0.01 lllg/l 10/01/86 1 IT ME 
H·06c MAGENTA SELENillt < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 11104/87 2 IT ME 
H·06c MAGENTA SELENillt < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 07/26/88 liT ME 
H·06c MAGENTA SELENillt < 0.0050 NA 0.0000 < 0.005 < 0.005 1119/l 08/04/89 4 IT MT 
H·06c MAGENTA SELENIUM < 0.5000 NA 0.0000 11111/l 03/15/90 5 IT MT 
H·06c MAGENTA SILICA 13.0000 NA 0.0000 < 1 < 1 11111/l 10/01186 1 IT ME 
H·06c MAGENTA SILICA 11.0000 11.0000 < 0.2 < 0.2 1119/l 11104/87 2 IT ME 
H·06c MAGENTA SILICA 5.4000 NA 0.0000 RV/l 07/26/88 3 IT ME 
H·06c MAGENTA SILICA 5.0000 5.2000 11111/l 08/04/89 4JT GC 
H·06c MAGENTA SILICA 5.1000 5.1000 1119/l 03115/90 5 IT GC 
H·06c MAGENTA SILVER < 0.0500 NA 0.0000 < 0.05 < 0.05 1119/l 10/01/86 1 IT ME 
H·06c MAGENTA SILVER: < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11104/87 2 IT ME 
H·06c MAGENTA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 11111/l 07/26/88 3 IT ME 
H·06c MAGENTA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 08/04/89 4 IT MT 
H·06c MAGENTA SILVER < 0.1000 < 0.1000 118/l 03/15/90 5 IT MT 
H·06c MAGENTA SOOillt 1100.0000 1000.0000 118/l 10/01186 1 IT ME 
H·06c MAGENTA SOOillt 650.0000 650.0000 N/A 118/l 11/04/87 2 IT ME 
H·06c MAGENTA SOOillt 640.0000 630.0000 11111/l 07126/88 3 IT ME 
H·06c MAGENTA SOOillt 590.0000 590.0000 11111/l 08/04/89 4 IT MC 
H·06c MAGENTA SOOillt 570.0000 590.0000 118/l 03115/90 5 IT '·Me 
H·06c MAGENTA SPECIFIC CONDUCTANCE 5550.0000 5570.0000 Ultlos/C81825C 10/01186 1 IT GC 
H·06c MAGENTA SPECIFIC CONDUCTANCE 5450.0000 5440.0000 Ultlos/C81825C 11104/87 2 IT GC 
H·06c MAGENTA SPECIFIC CONDUCTANCE 3860.0000 3880.0000 Ultlos/C81825c 07126/88 3 IT GC 
H·06c MAGENTA SPECIFIC CONDUCTANCE 5796.0000 5808.0000 '-"hos/C81825C 08/04/89 4 IT GC 
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H-06c MAGENTA SPECIFIC CONDUCTANCE 6600.0000 6600.0000 lflhos/cmii25C 03/15/90 5 IT GC 
H-06c MAGENTA STRONTillt 7.1000 NA 0.0000 < 0.05 < 0.05 mg/l 10/01/86 1 IT ME 
H-06c MAGENTA STRONTillt 8.6000 8.7000 < 0.01 < 0.01 mg/l 11104/87 ZIT ME 
H-06c MAGENTA STRONTillt 9.4000 9.3000 < 0.01 < 0.01 11111/l 07/Z6/88 3 IT ME 
H·06c MAGENTA STRONTillt 9.8000 9.8000 < 0.01 < 0.01 mg/l 08/04/89 4 IT MT 
H-06c MAGENTA STRONTillt 10.0000 10.0000 mg/l 03/15/90 S IT MT 
H-06c MAGENTA STYRENE < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v 
H-06c MAGENTA STYRENE < 5.0000 NA 0.0000 T < s.o ug/l 11/04/87 ZIT v 
H-06c MAGENTA STYRENE < s.oooo NA 0.0000 T < 5.0 T < s.o ug/l 07/Z6/88 3 IT v 
H·06c MAGENTA STYRENE < s.oooo NA 0.0000 T< S M< S ug/l 03/1S/90 S IT v 
H-06c MAGENTA SULFATE Z400.0000 Z400.0000 mg/l 10/01/86 1 IT GC 
H-06c . MAGENTA SULFATE Z400.0000 NA 0.0000 mg/l 11/04/87 ZIT GC 
H-06c MAGENTA SULFATE Z600.0000 NA 0.0000 1119/l 07/Z6/88 liT GC 
H·06c MAGENTA SULFATE zszo.oooo NA 0.0000 11111/l 08/04/89 4 IT GC 
H-06c MAGENTA SULFATE Z600.0000 zsoo.oooo 1119/l 03/1S/90 S IT GC 
H-06c MAGENTA TETRACHLOROETHYLENE < s.oooo NA 0.0000 ug/l 10/01/86 1 IT v 
H·06c MAGENTA TETRACHLOROETHYLENE < s.oooo NA 0.0000 T < 5.0 ug/l 11/04/87 ZIT v 
H-06c MAGENTA TETRACHLOROETHYLENE < s.oooo NA 0.0000 T < s.o T < s.o ug/l 07/Z6/88 liT v 
H-06c MAGENTA TETRACHLOROETHYLENE < s.oooo NA 0.0000 T< S M< S ug/l 03/1S/90 S IT v 
H·06c MAGENTA THALLI lit < o.ooso NA 0.0000 < o.os < o.os mg/l 10/01/86 1 IT ME 
H-06c MAGENTA THALLI lit < o.sooo < o.sooo < o.oos < o.oos 1119/l 11/04/87 ZIT ME 
H·06c MAGENTA THALLI lit < o.osoo NA 0.0000 < o.oos < o.oos ..all 07/Z6/88 liT ME 
H-06c MAGENTA THALLI lit < 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 08/04/89 4 IT MT 
H-06c MAGENTA THALLI lit < 0.1000 NA 0.0000 mg/l 03/1S/90 SIT MT 
H-06c MAGENTA TITANlllt < 0.3000 NA 0.0000 < 0.05 < 0.05 11111/l 10/01/86 1 IT ME 
H-06c MAGENTA TITANillt < 0.3000 < 0.3000 < 0.03 < 0.03 11111/l 11/04/87 ZIT ME 
H-06c MAGENTA TITANillt < 0.1000 < 0.1000 < 0.01 < 0.01 11111/l 07/26/88 liT ME 
H-06c MAGENTA T ITAIIIllt < 0.1000 < 0.1000 < 0.01 < 0.01 11111/l 08/04/89 4 IT MT 
H-06c MAGENTA TITAIIIllt < 0.1000 < 0.1000 11111/l 03/15/90 SIT MT 

• • • 
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H·06c MAGENTA TOLUENE < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v 

H·06c MAGENTA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 2 IT v 

H·06c MAGENTA TOLUENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 liT v 

H-06c MAGENTA TOLUENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l Ol/15/90 5 IT v 

H-06c MAGENTA TOTAL HARDNESS 0.0000 NA 0.0000 1119/l 03/15/90 5 IT GC 

H·06c MAGENTA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 1119/l 10/01186 1 IT GC 

H·06c MAGENTA TOTAL ORGANIC CARBON 1.0000 < 1.0000 1119/l 11104/87 2 IT GC 

H·06c MAGENTA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1119/l 07/26/88 3 IT GC 

H·06c MAGENTA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1111111/l 08/04/89 4 IT GC 

H·06c MAGENTA TOTAL ORGANIC CARBON 1.0000 1.0000 1119/l 03/15/90 5 IT GC 

H·06c MAGENTA TOTAL ORGANIC HALOGEN 0.0500 NA 0.0000 1118/l 10/01/86 1 IT GC 

H·06c MAGENTA TOTAL ORGANIC HALOGEN 0.0700 0.0500 1119/l 11/04/87 2 IT GC 

H·06c MAGENTA TOTAL ORGANIC HALOGEN < 0.0500 0.0600 1119/l 07/26/88 3 IT GC 

H·06c MAGENTA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1119/l 08/04/89 41T GC 

H·06c MAGENTA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1118/l 03/15/90 5 IT GC 

H·06c MAGENTA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 10/01186 1 IT v 

H·06c MAGENTA TRANS-;,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 2 IT v 
H·06c MAGENTA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 liT v 
H·06c MAGENTA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 

H·06c MAGENTA TRANS-;,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v 

H·06c MAGENTA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 21T v 
H·06c MAGENTA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07126/88 liT v 
H·06c MAGENTA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 
H·06c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 10/01186 1 IT v 

H·06c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11104/87 21T v 

H·06c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 07/26/88 ]IT v 

H·06c MAGENTA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03/15/90 5 IT v 

H·06c MAGENTA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 11/04/87 2 IT ME 

H·06c MAGENTA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 07/26/88 liT ME 
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H·06c MAGENTA VANADIUM < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 08/04/89 41T MT H-06c MAGENTA VANADIUM < 0.5000 < 0.5000 mg/l 03/15/90 5 IT MT H·06c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v H-06c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 21T v H-06c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 31T v H-06c MAGENTA VINYL ACETATE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 03/15/90 5 IT v H·06c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 10/01/86 1 IT v H·06c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/04/87 21T v H·06c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 07/26/88 3 IT v H-06c MAGENTA VINYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 03!15/90 5 IT v H-06c MAGENTA XYLENE < 5.0000 NA 0.0000 ug/l 10/01/86 1 IT v H·06c MAGENTA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/04/87 21T v H-06c MAGENTA XYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 USI/l 07/26/88 31T v H-06c MAGENTA XYLENE , < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 03115/90 5 IT v H·06c MAGENTA ZINC < 0.1000 NA 0.0000 < 0.05 < 0.05 mg/l 10/01/86 1 IT ME H·06c MAGENTA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11/04/87 21T ME H-06c MAGENTA ZINC < 0.1000 < 0~1000 < 0.01 < 0.01 mg/l 07/26/88 3 IT ME H-06c MAGENTA ZINC < 0.2000 < 0.2000 < 0.02 < 0.02 111{1/l 08/04/89 41T MT H-06c MAGENTA ZINC < 0.2000 < 0.2000 mg/l 03/15/90 5 IT MT H-06c MAGENTA pH 7.2100 NA 0.0000 10/01/86 1 IT GC H-06c MAGENTA pH 6.1000 6.1300 11/04/87 21T GC H-06c MAGENTA pH 7.1900 7.2100 -- 07/26/88 31T GC H-06c MAGENTA pH 6.6000 6.6500 08/04/89 41T GC H·06c MAGENTA pH 7.4500 7.4600 03/15/90 5 IT GC 

•• H·07b1 
H-07b1 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v H·07b1 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v H·07b1 CULEBRA 1,1,1-TRICHLOROETHANE < 5. 0000 NA 0.0000 T < 5.0 ug/l 04/25/88 31T v 

• • • 
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H·07b1 CULEBRA 1,1,2,2·TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 01/27/86 1 IT v 
H·07b1 CULEBRA 1,1,2,2·TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 liT v 
H·07b1 CULEBRA 1,1,2·TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l Ol/27/86 1 IT v 
H·07b1 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/25/87 21T v 
H·07b1 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 liT v 
H·07b1 CULEBRA 1,1·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 01/27/86 1 IT v 
H·07b1 CULEBRA 1,1·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 l IT v 
H·07b1 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l Ol/27/86 1 IT v 
H· 07b1 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/25/87 21T v 
H·07b1 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H·07b1 CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·07b1 CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·07b1 CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/25/88 l IT sv 
H·07b1 CULEBRA 1,2·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/27/86 1 IT sv 
H·07b1 CULEBRA 1,2·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·07b1 CULEBRA 1,2·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA 1,2·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l Ol/27/86 1 IT v 
H·07b1 CULEBRA 1,2·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA 1,2·DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H·07b1 . CULEBRA 1,2·DICHLOROPROPANE < 5.0000 IIA 0.0000 ug/l 01/27/86 1 IT v 
H·07b1 CULEBRA 1,2·DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA 1,2-0ICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 l IT v 
H·07b1 CULEBIIA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·07b1 CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H·07b1 CULEBIIA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBIIA 1,4-0ICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·07b1 CULEBRA 1,4-DI~HLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
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H-01b1 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·01b1 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·01b1 CULEBRA Z,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·01b1 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H-01b1 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT SV 
H-01b1 CULEBRA Z,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·01b1 CULEBRA Z,4,6·1'RICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·01b1 CULEBRA Z,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-01b1 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/Z5/87 ZIT sv 
H-01b1 CULEBRA Z,4·DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/Z5/88 liT sv 
H-01b1 CULEBRA Z,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-01b1 CULEBRA 2,4-DIMETHYLPHENOl < 10.0000 NA 0.0000 ug/l 02/Z5/87 ZIT sv 
H·01b1 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·01b1 CULEBRA 2,4-DI~ITROPHENOL < 50.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·01b1 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 02/25/87 Z IT sv 
H-01b1 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·01b1 CULEBRA 2,4-DI~ITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·01b1 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·01b1 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-01b1 CULEBRA 2,6-DINITROTOLUENE < 10.0000 IIA 0.0000 ug/l 03/27/86 1 IT sv 
H·01b1 CULEBRA 2,6-DINITROTOLUENE < 10.0000 IIA 0.0000 ug/l 02/Z5/87 ZIT sv 
H·01b1 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·01b1 CULEBRA Z·BUTANONE < 10.0000 IIA 0.0000 ug/l 03/Z7/86 1 IT v 
H·01b1 CULEBRA 2-BUTAIIONE < 10.0000 NA 0.0000 ug/l 02/25/87 ZIT v 
H-01b1 CULEBRA 2-BUTANONE < 10.0000 IIA 0.0000 T < 10 ug/l 04/Z5/88 liT v 
H-01b1 CULEBRA Z·CHLOROETHYLVIIIYL ETHER < 10.0000 IIA 0.0000 ug/l 03/Z7/86 1 IT v 
H·01b1 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 IIA 0.0000 ug/l 02/25/87 ZIT v 
H-01b1 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 IIA 0.0000 T < 10 ug/l 04/Z5/88 3 IT v 
H·01b1 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 

• • • 
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H·07b1 CULEBRA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H· 07b1 CULEBRA Z·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/Z5/88 3 IT sv 
H·07b1 CULEBRA Z·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/Z7/86 1 IT sv 
H·07b1 CULEBRA Z·CHLOIIOPHENOL < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·07b1 CULEBRA Z·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA Z·HEXANONE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H·07b1 CULEBRA 2·HEXAt!ONE < 10.0000 NA 0.0000 ug/l 02/Z5/87 ZIT v 
H·07b1 CULEBRA Z·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/88 3 IT v 
H·07b1 CULEBRA Z·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·07b1 CULEBRA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 Ug/l 02/25/87 2 IT sv 
H· 07b1 CULEBRA Z·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA Z·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/Z7/86 1 IT sv 
H·07b1 CULEBRA Z·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/Z5/87 Z IT sv 
H·07b1 CULEBRA Z·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/Z5/88 3 IT sv 
H·07b1 CULEBAA 2·NI TROANILINE < 50.0000 NA 0.0000 ug/l 03/Z7/86 1 IT sv 
H· 07b1 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 02/25/87 ZIT sv 
H·07b1 CULEBRA 2-NI TROANILINE < 50.0000 NA 0.0000 ug/l 04/Z5/88 3 IT sv 
H·07b1 CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 03/Z7/86 1 IT sv 
H·07b1 CULEBRA 2·NITROPHENOL < 50.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H· 07b1 CULEBRA Z·NITROPHENOL < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA 3,3'-DICHLOROBENZIDINE < zo.oooo NA 0.0000 ug/l 03/Z7/86 1 IT sv 
H·07b1 CULEBRA 3,3'-DICHLOROBENZIDINE < zo.oooo NA 0.0000 ug/l 02/25/87 Z IT sv 
H·07b1 CULEBRA 3,3'·DICHLOROBENZIDINE < zo.oooo NA 0.0000 ug/l 04/Z5/S8 liT sv 
H·07b1 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/Z7/86 1 IT sv 
H·07b1 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l OZ/Z5/87 Z IT sv 
H·07b1 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·07b1 CULEBRA l·NITR~NILINE < 50.0000 NA 0.0000 ug/l OZ/25/87 2 IT sv 
H·07b1 CULEBRA 3·NITR~NILINE < 50.0000 NA 0.0000 ug/l 04/Z5/88 3 IT sv 
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H·07b1 CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 03/27/86 11T sv 
H-07b1 CULEBRA 4,6-DINITRO-O·CRESOL < 50.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA 4,6-DINITRO-O·CRESOL < 50.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/27/86 11T sv 
H-07b1 CULEBRA 4-BR0M0pHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 02!25/87 2 IT sv 
H·07b1 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA 4-CHLOIOANILINE < 10.0000 NA 0.0000 ug/l 03/27/86 11T sv 
H-07b1 CULEBRA 4-CHLOIOANILINE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·07b1 CULEBRA 4-CHLOIOANILINE < 10.0000 NA 0.0000 ug/l 04!25/88 3 IT sv 
H·07b1 CULEBRA 4-CHLOIOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/27/86 11T sv 
H-07b1 CULEBRA 4-CHLOIOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 02!25/87 2 IT sv 
H-07b1 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 03/27/86 tiT v 
H-07b1 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/88 3 IT v 
H·07b1 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 l.lg/l 02!25/87 2 IT sv 
H-07b1 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA 4 • N ITROPHENOL < 50.0000 NA 0.0000 ug/l 03/27/86 11T sv 
H-07b1 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 02!25/87 2 IT sv 
H-07b1 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 04!25/88 31T sv 
H-07b1 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 03/27/86 11T SV 
H-07b1 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 

• • • 
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H·07b1 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 03127/86 1 IT v 
H·07b1 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/88 liT v 
H·07b1 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 1118/l Ol/27186 1 IT GC 
H·07b1 CULEBRA ALKALINITY (COl) 0.0000 0.0000 11111/l 02/25/87 2 IT GC 
H·07b1 CULEBRA ALKALINITY. (COl) 0.0000 NA 0.0000 11111/l 04/25/88 l IT GC 
H·07b1 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 11111/l 05/19/89 4 IT GC 
H·07b1 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 11111/l 11/09/90 5 IT GC 

H·07b1 CULEBRA ALKALINITY (HCOl) 130.0000 NA 0.0000 11111/l Ol/27/86 1 IT GC 
H·07b1 CULEBRA ALKALINITY CHCOl) 110.0000 110.0000 .... ,. 02/25/87 2 IT GC 
H·07b1 CULEBRA ALKALINITY (HCOl) 120.0000 NA 0.0000 mg/l 04/25/88 l IT GC 
H·07b1 CULEBRA ALKALINITY (HCOl) 110.0000 110.0000 mg/l 05/19/89 4 IT GC 
H·07b1 CULEBRA ALKALI.NITY (HC03) 92.0000 NA 0.0000 11111/l 11109/90 5 IT GC 

H·07b1 CULEBRA ALlMIIMt < 0.1000 NA 0.0000 < 0.10 < 0.10 11111/l Ol/27/86 1 IT ME 

H·07b1 CULEBRA ALlMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 nv/l 02/25/87 21T ME 

H·07b1 CULEBRA ALUMIIftJt < 1.0000 < 1.0000 < 0.1 < 0.1 11111/l 04/25/88 liT ME 

H·07b1 CULEBRA ALUMINUM < 1.0000 ' < 1.0000 < 0.1 < 0.1 .. ,. 05/19/89 41T NT 
H·07b1 CULEBRA ALUMINUM < 2.0000 < 2.0000 < .2 < .2 11111/l 11109/90 5 IT NT 
H·07b1 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 02/2S/87 21T sv 
H·07b1 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 CULEBRA ANTIMONY < 0.5000 NA 0.0000 < 0.05 < 0.05 IIV/l 02125/87 2 IT ME 

H·07b1 CULEBRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 11111/l 04/25/88 l IT ME 

H·07b1 CULEBRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 11111/l 05/19/89 4 IT "' H·07b1 CULEBRA ANTIMONY < 0.6000 < 0.6000 < .06 < .06 11111/l 11/09/90 51T MT 
H·07b1 CULEBRA ARSENI,C 0.0050 NA 0.0000 < 0.001 < 0.001 11111/l Ol/27/86 1 IT ME 

H·07b1 CULEBRA ARSENI.C < 0.0500 NA 0.0000 < 0.005 < 0.005 11111/l 02/25/87 2 IT ME 
H·07b1 CULEBRA ARSENIC 0.0050 NA 0.0000 < 0.005 < 0.005 11111/l 04/25/88 liT ME 
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H-07b1 CULEBRA ARSENIC 0.0040 NA 0.0000 < 0.003 < 0.003 mg/l 05/19/89 4 IT MT 
H·07b1 CULEBRA ARSENIC < 0.0100 NA 0.0000 < .01 < .01 mg/l 11!09/90 5 IT MT 
H-07b1 CULEBRA BARIUM 0.0100 NA 0.0000 < 0.005 < 0.005 mg/l 03127/86 11T ME 
H-07b1 CULEBAA BARIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 02125/87 21T ME 
H-07b1 CULEBAA BARIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 11111/l 04/25/SS 3 IT ME 
H-07b1 CULEBRA BARIUM ; < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 05/19/89 4 IT MT 
H·07b1 CULEBRA BARIUM < 2.0000 < 2.0000 < .2 < .2 mg/l 11/09/90 5 IT MT 
H-07b1 aJLEBRA BENZENE < 5.0000 NA 0.0000 ugll Ol/27/86 1 IT v 
H-07b1 CULEBAA BENZENE < 5.0000 NA 0.0000 ug/l 02/25/87 21T v 
H-07b1 CULEBAA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 liT v 
H·07b1 CULEBAA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ugll 03/27/86 11T sv 
H-07b1 aJLEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ugll 02125/87 21T sv 
H-07b1 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 aJLEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ugll 02125/87 21T sv 
H·07b1 aJLEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 04/25/88 l IT sv 
H-07b1 aJLEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ugll Ol/27/86 1 IT sv 
H·07b1 aJLEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 aJLEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 aJLEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H·07b1 aJLEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 aJLEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H-07b1 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 04!25/88 l IT sv . 
H·07b1 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 01127/86 1 IT sv 
H·07b1 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H-07b1 aJLEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 04/25/SS liT sv 
H·07b1 aJLEBRA BERYLLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 118/l Ol/27/86 1 IT ME 

• • • 
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H·07b1 CULEBIIA BERYlliUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 02/25/87 2 IT ME 

H·07b1 CULEBRA BERYlliUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 04/25/88 liT ME 

H·07b1 CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 05/19/89 4 IT MT 

H·07b1 CULEBIIA BERYlliUM < 0.0500 < 0.0500 < .005 < .005 mg/l 11/09/90 5 IT MT 

H·07b1 CULEBIIA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT 5V 

H·07b1 WLEBRA 815(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT 5V 

H·07b1 CULEBIIA 81S(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 04/25/88 liT 5V 

H·07b1 WLEBIIA 815(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H·07b1 CULEBIIA 815(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 02/ZS/87 2 IT 5V 

H·07b1 CULEBIIA BI5(2·CHLOROETHYL)ETHEII < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT 5V 

H·07b1 CULEBRA 815(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT 5V 

H·07b1 · CULEBRA BI5(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT 5V 

H·07b1 CULEBRA BI5(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT 5V 

H·07b1 CULEBRA 815(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT 5V 

H·07b1 CULEBRA BI5(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT 5V 

H·07b1 WLEBRA 815(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 WLEBIIA BORON 0.7400 NA 0.0000 < 0.01 < 0.01 1119/l 03/27/86 1 IT ME 

H·07b1 CULEBRA BORON 0.8000 NA 0.0000 < 0.01 < 0.01 11111/l 02/25/87 21T ME 

H·07b1 CULEIIIA BORON 0.7000 0.7000 < 0.01 < 0.01 11111/l 04/25/88 liT ME 

H·07b1 WLEBIIA BORON 0.8000 0.8000 < 0.01 < 0.01 11111/l 05/19/89 41T MT 

H·07b1 WLEBRA BORON 0.9000 0.9000 0.04 0.03 11111/l 11/09/90 5 IT MT 

H·07b1 CULEBRA BROMIDE 1.0000 NA 0.0000 1118/l Ol/27/86 1 IT GC 

H·07b1 WLEBRA BROMIDE < 2.0000 NA 0.0000 11111/l 02/25/87 2 IT GC 

H·07b1 WLEBRA BROMIDE < 2.0000 NA 0.0000 1118/l 04/ZS/88 3 IT GC 

H·07b1 WLEBIIA 8RCICIDE 3.0000 NA 0.0000 11111/l 05/19/89 4 IT GC 

H·07b1 WLE811A 8RCICIOE < 2.0000 < 2.0000 1111/l 11/09/90 5 IT GC 

H·07b1 WLEBIIA BRCMIFORM < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H·07b1 WLEBIIA 8RCMIFORM < 5.0000 NA 0.0000 ug/l 02/ZS/87 21T v 
H·07b1 WLEBIIA . 8RCMIFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 04/ZS/88 3 IT v 
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H·07b1 CULEIRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv H·07b1 CULEIRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv H-07b1 CULEIRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv H·07b1 CULEIRA CADMIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 02/25/87 2 IT ME H·07b1 CULEIRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 04/25/88 3 IT ME H·07b1 CULEIRA CADMIUM < 0.0500 < 0.0500 < 0.005 0.006 mg/l 05/19/89 4 IT MT H·07b1 CULEIRA CADMIUM < 0.0500 < 0.0500 < .005 < .005 mstl 11/09/90 5 IT MT H·07b1 CULEIRA CALCIUM 540.0000 NA 0.0000 mg/l 03/27/86 1 IT ME H·07b1 CULEIRA CALCIUM 620.0000 580.0000 mg/l 02/25/87 2 IT ME H·07b1 CULEBRA CALCIUM 570.0000 560.0000 mg/l 04/25/88 3 IT ME H·07b1 CULEBRA CALCIUM 650.0000 650.0000 mg/l 05!19/89 4 IT MC H·07b1 CULEBRA CALCIUM 670.0000 660.0000 mg/l 11!09/90 5 IT MC H·07b1 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v H·07b1 CULEIRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v H-07b1 CULEIRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v H-07b1 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 03/27/86 11T v H·07b1 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 02!25/87 2 IT v H-07b1 CULEIRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v H·07b1 CULEIRA CESIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 11111/l 03/27/86 1 IT ME H-07b1 CULEBRA CESillt < 0.1000 I NA 0.0000 < 0.1 < 0.1 IIISI/l 02/25/87 2 IT ME H·07b1 CULEIRA CESIUM 0.0100 0.0100 < 0.01 < 0.01 11111/l 04/25/88 3 IT ME H·07b1 CULEIRA CESIUM < 0.2000 < 0.2000 < 0.2 < 0.2 11111/l 05!19/89 4 IT MT H·07b1 CULEIRA CESIUM < o. 1000 < 0.1000 < .1 < • 1 1119/l 11!09/90 5 IT MT H·07b1 CULEIRA CHLORIDE 700.0000 NA 0.0000 1119/l 03/27/86 1 IT GC H-07b1 CULEIRA CHLORIDE 310.0000 NA 0.0000 1118/l 02/25/87 21T GC H·07b1 CULEIRA CHLORI'DE 290.0000 NA 0.0000 11111/l 04/25/88 3 IT GC H·07b1 CULEIRA CHLORIDE 250.0000 250.0000 1118/l 05!19/89 4 IT GC H·07b1 CULEIRA CHLORIDE 280.0000 280.0000 1118/l 11!09/90 5 IT GC H·07b1 CULEIRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 

• • • 
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H·07b1 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 02!25/87 2 IT v 
H-07b1 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H-07b1 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 02!25/87 2 IT v 
H-07b1 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/88 liT v 
H-07b1 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 03!27/86 11T v 
H-07b1 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 02125/87 2 IT v 
H-07b1 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 04!25/88 3 IT v 
H-07b1 CULEBRA CHROMIUM 0.3000 NA 0.0000 < 0.03 < 0.03 11111/l 03/27/86 1 IT ME 

H-07b1 CULEBRA CHROMIUM < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 02/25/87 2 IT ME 
H-07b1 CULEBRA CHROMIUM < 0.1000 < 0.1000 < 0.01 < 0.01 lllg/l 04/25/88 3 IT ME 
H-07b1 CULEBRA CHROMIUM 0.2000 0.2000 0.01 0.02 lllg/l 05/19/89 4 IT MT 
H-07b1 CULEBRA CHROMIUM 0.2000 0.2000 0.01 0.01 1111/l 11/09/90 5 IT MT 
H-07b1 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 liT v 
H-07b1 CULEBRA COBALT < 0.0100 NA 0.0000 < 0.01 < 0.01 11111/l 03/27/86 1 IT Me 

H-07b1 CULEBRA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 IIV/l 02/25/87 2 IT Me 

H-07b1 CULEBRA COBALt < 0.1000 < 0.1000 < 0.01 < 0.01 RV/l 04/25/88 3 IT ME 
H-07b1 CULEBRA COBALi < 0.1000 < 0. 1000 < 0.01 < 0.01 lllg/l 05/19/89 4 IT MT 
H-07b1 CULEBRA COBALT < 0.5000 < 0.5000 < .05 < .05 IIV/l 11109/90 5 IT MT 
H-07b1 CULEBRA COPPER < 0.0100 NA 0.0000 < 0.01 < 0.01 11111/l 03/27/86 1 IT MiE 
H-07b1 CULEBRA COPPER < 0.1000 NA 0.0000 0.01 < 0.01 11111/l 02/2S/87 21T Me 

H-07b1 CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 11V/l 04/25/88 3 IT ME 
H-07b1 CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 05/19/89 4 IT MT 
H-07b1 CULEBRA COPPER < 0.2500 < 0.2500 < .025 < .02S 118/l 11/09/90 5 IT MT 
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H·07b1 CULEBRA CYANIDE < 0.0200 NA 0.0000 1119/l Ol/27/86 1 IT GC 
H·07b1 CULEBRA CYANIDE < 0.0200 NA 0.0000 lllg/l 02/25/87 2 IT GC 
H·07b1 CULEIIRA CYANIDE < 0.0200 NA 0.0000 lllg/l 04/25/88 l IT GC 
H·07b1 CULEIIRA CYANIDE < 0.0010 NA 0.0000 11(1/l 05!19/89 4 IT GC 
H·07b1 CULEIIRA CYANIDE < 0.0100 NA 0.0000 11(1/l 11/09/90 5 IT GC 
H·07b1 CULEIIRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEIRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·07b1 CULEIIRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 CULE.RA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEIIRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·07b1 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/25/88 l IT sv 
H·07bt CULEIRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H·07b1 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/25/eB liT sv 
H·07b1 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H·07b1 CULEIIRA DIBENZOFURAN < 10.0000 IIA 0.0000 ug/l 04/25/88 l IT sv 
H·07b1 CULEIIRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l Ol/27/86 1 IT v 
H·07b1 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 04/25/88 l IT v 
H·07b1 CULEBRA DICHLOROBROMOMETHANE < 5.0000 IIA 0.0000 ug/l Ol/27/86 1 IT v 
H·07b1 CULEBRA DICHLOROBROMOMETHANE < 5.0000 IIA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 l IT v 
H·07b1 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEBRA DIETHYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 02/25/87 21T sv 
H·07b1 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 CULEIRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEIRA DIMETHYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 02/25/87 21T sv 
H·07b1 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/25/88 l IT sv 

• • • 
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H-07b1 CULEBRA ETHYLBENZENE < 5.0000 NA o_oooo ug/l 01/27/86 1 IT v 
H-07b1 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA ETHYL BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 1 IT v 
H-07b1 CULEBRA Eh 391.0000 NA 0.0000 lfN 03/27/86 11T GC 
H-07b1 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/27/86 1 IT sv 
H-07b1 CULEBRA FLUORANTHENE < 10.0000 NA 0-0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/25/88 1 IT sv 
H-07b1 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 01/27/86 1 IT sv 
H-07b1 CULEBRA FLUORENE < 10.0000 NA o_oooo ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA FLUORENE < 10.0000 NA o_oooo ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA FLUORIDE 1.2000 NA 0.0000 11111/l 03/27/86 1 IT GC 
H-07b1 CULEBRA FLUORIDE 1.5000 1.5000 11111/l 02/25/87 21T GC 
H-07b1 CULEBRA FLUORIDE 1.5000 NA 0.0000 IIV/l 04/25/88 3 IT GC 
H-07b1 CULEBRA FLUORII)E 1.5000 1.5000 -u/l 05/19/89 4 IT GC 
H-07b1 CULEBRA FLUORIDE 1.5000 NA 0.0000 mg/l 11/09/90 5 IT GC 
H-07b1 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA HEXACH~OROBUTADIENE < 10.0000 NA 0.0000 ug/l 04/25/88 31T sv 
H-07b1 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 IIA 0.0000 ug/l 04125/88 3 IT sv 
H-07b1 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA HEXACHLOROETHANE < 10.0000 IIA o_oooo ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA IIIOEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
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H-07b1 CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEBRA IOOIDE < 1.0000 NA 0.0000 ~/l 03/27/86 11T GC 
H-07b1 CULEBRA IOOIDE < 2.0000 NA 0.0000 ~/l 02/25/87 2 IT GC 
H-07b1 CULEBRA IOOIDE < 2.0000 NA 0.0000 ~/l 04/25/88 3 IT GC 
H-07b1 CULEBRA IOOIDE < 2.0000 NA 0.0000 1119/l 05/19/89 4 IT GC 
H-07b1 CULEBRA IOOIDE < 2.0000 < 2.0000 1119/l 11/09/90 5 IT GC 
H-07b1 CULEBRA IRON 0.0800 NA 0.0000 < 0.01 < 0.01 1119/l 03/27/86 1 IT ME 
H-07b1 CULEBRA IRON < 0.1000 NA 0.0000 < 0.01 < 0.01 nv/t 02/25/87 21T ME 
H-07b1 CULEBRA IRON < 0.1000 < o. 1000 < 0.01 < 0.01 ~/l 04/25/88 31T ME 
H·07b1 CULEBRA IRON 0.3000 0.3000 < 0.02 < 0.02 11111/l 05119/89 4 IT MT 
H-07b1 CULEBRA IRON < 1.0000 1.0000 < .1 < .1 1119/l 11/09/90 5 IT MT 
H-07b1 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 03127/86 1 IT sv 
H-07b1 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H-07b1 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 04/25/88 31T sv 
H-07b1 CULEBRA LEAD < 0.0500 NA 0.0000 < 0.05 < 0.05 IIV/l 03/27/86 1 IT ME 
H-07b1 CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 IIVIl 02/25/87 21T ME 
H-07b1 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 04/25/88 31T ME 
H-07b1 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 ~/l 05/19/89 4 IT MT 
H-07b1 CULEBRA LEAD < 0.5000 < 0.5000 < .05 < .05 1119/l 11/09/90 5 IT MT 
H-07b1 CULEBRA LITHiuft 0.1200 NA 0.0000 0.01 0.01 mg/l 02/25/87 2 IT ME 
H-07b1 CULEBRA LITHIUM 0.1200 0.1200 0.01 0.01 11111/l 04/25/88 3 IT ME 
H-07b1 CULEBRA LITHIUM 0.1100 0.1100 < 0.01 < 0.01 IIV/l 05/19/89 4 IT MT 
H-07b1 CULEBRA LITHIUM < 0.1000 < 0.1000 < .01 < .01 IIV/l 11/09/90 5 IT MT 
H-07b1 CULEBRA MAGNESIUM 130.0000 NA 0.0000 1118/l 03/27/86 1 IT ME 
H-07b1 CULEBRA MAGNESIUM 140.0000 130.0000 1118/l 02/25/87 21T ME 
H-07b1 CULEBRA MAGNESIUM 130.0000 120.0000 1118/l 04/25/88 31T ME 
H-07b1 CULEBRA MAGNESIUM 130.0000 130.0000 1118/l 05/19/89 4 IT MC 
H-07b1 CULEBRA MAGNESIUM 140.0000 140.0000 1118/l 11/09/90 5 IT MC 
H-07b1 CULEBRA MANGANESE 0.0500 NA 0.0000 < 0.005 < 0.005 1118/l 03/27/86 1 IT ME 

• • • 
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H·07b1 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 03127/86 1 IT sv 
H-07b1 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 02125/87 2 IT sv 
H·07b1 CULEIRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H·07b1 CULEBRA NICKEL < 0.0300 NA 0.0000 < 0.03 < 0.03 lllg/l 03/27/86 1 IT ME 
H-07b1 CULEBRA NICKEL < O.lOOO NA 0.0000 < O.Ol < O.Ol 111!1/l 02125/87 2 IT ME 
H-07b1 CULEIRA NICKEL . < 0.1000 < 0.1000 < O.Ol < 0.03 111!1/l 04/25/88 l IT ME 
H·07b1 CULEIRA NICKEL : < 0.3000 < 0.1000 < O.Ol < O.Ol 111!1/l 05/19/89 41T MT 
H-07b1 CULEIRA NICKEL . < 0.4000 < 0.4000 < .04 < .04 111!1/l 11/09/90 . 5 IT MT 
H-07b1 CULEBRA NITRATE 0.7000 NA 0.0000 mg/l N03-N Ol/27/86 1 IT GC 
H·07b1 CULEBRA NITRATE 0.8000 NA 0.0000 rrrg/l NOl·N 02/25/87 21T GC 
H·07b1 CULEBRA NITRATE 0.7000 NA 0.0000 11111/l N03-N 04/25/88 liT GC 
H·07b1 CULEBRA NITRATE 0.7400 0.7300 mg/l 05/19/89 4 IT GC 
H-07b1 CULEBRA NITRATE 0.9000 0.9000 mg/l 11/09/90 SIT GC 
H-07b1 CULEBRA - NITROBENZENE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEIRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H-07b1 CULEIRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H-07b1 CULEIRA P·CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H-07b1 CULEIRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 02125/87 21T sv 
H·07b1 CULEIRA P·CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H-07b1 CULEIRA PCB < 1.0000 NA 0.0000 ug/l 02125/87 21T PC 
H·07b1 CULEIRA PCB < 1.0000 NA 0.0000 ug/l 04/25/88 liT PC 
H-07b1 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H·07b1 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02125/87 21T sv 
H-07b1 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/25/88 liT sv 
H·07b1 CULEIRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sV' 
H·07b1 CULEIRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 
H-07b1 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 04/25/88 l IT sv 
H-07b1 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l Ol/27/86 1 IT sv 
H-07b1 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 02/25/87 21T sv 

• • • 
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H-07b1 CULEIRA PHENOL < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEIRA PHENOLICS 0.0420 NA 0.0000 llllil/l 03/27/86 1 IT GC 
H-07b1 CULEIRA PHENOLICS < 0.0500 NA 0.0000 1119/l 02!25/87 2 IT GC 
H-07b1 CULEIRA PHENOLICS < 0.0050 NA 0.0000 1119/l 04/25/88 3 IT GC 
H-07b1 CULEIRA PHENOLICS 0.0060 NA 0.0000 RV/l 05/19/89 4 IT GC 
H-07b1 CULEIRA PHENOLICS < 0.0050 NA 0.0000 1119/l 11109/90 5 IT GC 
H-07b1 CULEIRA PHOSPIIATE 0.0800 NA 0.0000 1111/l T-P04-P 03/27/86 1 IT GC 
H-07b1 CULEIRA PHOSPHATE 0.0200 0.0200 1119/l T-P04-P 02/25/87 2 IT GC 
H-07b1 CULEIRA PHOSPHATE 0.0300 NA 0.0000 1119/l T-P04-P 04/25/88 3 IT GC 
H-07b1 CULEIRA PHOSPHORUS 0.0400 NA 0.0000 mg/l 05/19/89 4 IT GC 
H-07b1 CULEIRA PHOSPHORUS < 0.0100 NA 0.0000 11V/l 11/09/90 5 IT GC 
H-07b1. CULEIRA POTASSIUM 7.0000 NA 0.0000 RV/l 03/27/86 1 IT ME 
H-07b1 CULEIRA POTASSIUM 8.0000 NA 0.0000 1118/l 02/25/87 21T ME 
H-07b1 CULEIRA POTASSIUM 8.2000 8.4000 RV/l 04/25/88 31T ME 
H-07b1 CULEIRA POTASSIUM 7.2000 7.3000 11111/l 05/19/89 4 IT MC 
H-07b1 CULEIRA POTASSIUM < 50.0000 < 50.0000 RV/l 11109/90 5 IT MC 
H-07b1 CULEIRA PYRENE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT sv 
H-07b1 CULEIRA PYRENE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT sv 
H·07b1 CULEIRA PYRENE < 10.0000 NA 0.0000 ug/l 04/25/88 3 IT sv 
H-07b1 CULEIRA RESIDUE, FILTERABLE a 180 C 3400.0000 NA 0.0000 11111/l 03/27/86 1 IT GC 
H-07b1 CULEIRA RESIDUE, FILTERABLE a 180 C 3500.0000 NA 0.0000 11111/l 02/25/87 2 IT GC 
H-07b1 CULEIRA RESIDUE, FILTERABLE a 180 C 3400.0000 3200.0000 nv/l 04/25/88 3 IT GC 
H-07b1 CULEIRA RESIDUE, FILTERABLE a 180 C 3500.0000 3600.0000 llllil/l 05/19/89 4 IT GC 
H-07b1 CULEIRA RESIDUE, FILTERABLE a 180 C 3500.0000 NA 0.0000 q/l 11109/90 5 IT GC 
H-07b1 CULEIRA RESIDUE, NONFILTERABLE a 105 C 3.0000 NA 1.0000 1118/l 03/27/86 1 IT GC 
H-07b1 CULEIRA RESIDUE, NONFILTERABLE a 105 C 120.0000 NA 0.0000 1118/l 02/25/87 2 IT GC 
H-07b1 CULEIRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 1118/l 04/25/88 3 IT GC 
H-07b1 CULEIRA RESIDUE, NONFILTERABLE a 105 C 13.0000 13.0000 11111/l 05119/89 4 IT GC 
H-07b1 CULEIRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 NA 0.0000 11111/l 11109/90 5 IT GC 
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H-01b1 CULEBRA SELENil-'4 0.0060 NA 0.0000 < 0.001 < 0.001 111!1/l 03/27/86 1 IT ME 
H-01b1 CULEBRA SELENil-'4 < 0.0500 NA 0.0000 < 0.005 < 0.005 111!1/l 02/Z5/87 Z IT ME 
H-01b1 CULEBRA SELENil-'4 0.01ZO NA 0.0000 < 0.005 < 0.005 111!1/l 04/Z5/88 3 IT ME 
H-01b1 CULEBRA SELENil-'4 < 0.5000 < 0.5000 < 0.005 < 0.005 11111/l 05119/89 41T HT 
H·01b1 CULEBAA SELENil-'4 < 0.0500 NA 0.0000 < .005 ( .005 11111/l 11/09/90 5 IT MT 
H-01b1 CULEBAA SILICA 43.0000 NA 0.0000 < o.z < o.z 11111/l 03/Z7/86 1 IT ME 
H-01b1 CULEBAA SILICA 46.0000 NA 0.0000 < o.z < o.z 11111/l 02/Z5/87 Z IT ME 
H-01b1 CULEBAA SILICA zo.oooo NA 0.0000 RV/l 04/Z5/88 3 IT ME 
H·01b1 CULEBAA SILICA zo.oooo zo.oooo lllg/l 05/19/89 41T GC 
H·01b1 CULEBAA SILICA Zl.OOOO NA 0.0000 11111/l 11/09/90 5 IT GC 
H-01b1 CULEBAA SILVER < 0.1000 NA 0.0000 < 0.01 < 0.01 RV/l 02/Z5/87 Z IT ME 
H-01b1 CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 11111/l 04/Z5/88 3 IT ME 
H-01b1 CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 11111/l 05/19/89 4 IT HT 
H-01b1 CULEBRA SILVER < 0.1000 < 0.1000 < .01 < .01 lllg/l 11/09/90 5 IT HT 
H·01b1 CULEBAA SODil-'4 Z10.0000 NA 0.0000 RV/l 03/Z7/86 1 IT ME 
H-01b1 CULEBAA SOOil-'4 Z10.0000 Z10.0000 11111/l 02/Z5/87 ZIT HE 
H·01b1 CULEBAA SOOil-'4 zoo.oooo zoo.oooo 1118/l 04/Z5/88 3 IT ME 
H-01b1 CULEBAA SODil-'4 170.0000 170.0000 11111/l 05/19/89 41T MC 
H·01b1 CULEBAA SODil-'4 100.0000 100.0000 lllg/l 11/09/90 5 IT MC 
H·01b1 CULEBAA SPECIFiC CONDUCTANCE 3390.0000 NA 0.0000 Ultios/cnQ25C 03/27/86 1 IT GC 
H·01b1 CULEBRA SPECIFiC CONDUCTANCE 41ZO.OOOO NA 0.0000 Ulllhos/cnQ25C OZ/Z5/87 ZIT GC 
H·01b1 CULEBAA SPECIFIC CONDUCTANCE 3970.0000 3980.0000 Ullhos/cnQ25C 04/25/88 3 IT GC 
H-01b1 CULEBAA SPECIFIC CONDUCTANCE 4510.0000 NA 0.0000 t14hos/c:nQ25C 05/19/89 41T GC 
H-01b1 CULEBAA SPECIFIC CONDUCTANCE 3760.0000 3760.0000 tl4hos/cnQ25C 11/09/90 5 IT GC 
H-01b1 CULEBAA STRONTil-'4 5.8000 NA 0.0000 0.01 0.01 118/l 03/27/86 1 IT ME 
H·01b1 CULEIAA STRONTil-'4 8.7000 NA 0.0000 < 0.01 ( 0.01 118/l 02/25/87 2 IT ME 
H-01b1 CULEIAA STAONTltJ4 8.4000 8.4000 < 0.01 ( 0.01 118/l 04/25/88 liT ME 
H-01b1 CULEIAA STRONTitJ4 8.2000 8.1000 < 0.01 ( 0.01 118/l 05/19/89 41T MT 
H·01b1 CULEBAA STRONTitJ4 8.5000 8.5000 < .01 < .01 118/l 11!09/90 5 IT MT 

• • • 
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H-07b1 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H·07b1 CULEBRA STYRENE < 5.0000 NA 0.0000 Ug/l 02/25/87 21T v 
H·07b1 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 Ug/l 04/25/88 3 IT v 
H-07b1 CULEBRA SULFATE 2300.0000 NA 0.0000 mg/l 03/27/86 1 IT GC 
H·07b1 CULEBRA SULFATE 1100.0000 NA 0.0000 mg/l 02/25/87 2 IT GC 
H-07b1 CULEBRA SULFATE 2000.0000 NA 0.0000 mg/l 04/25/88 3 IT GC 
H·07b1 CULEBRA SULFATE 1100.0000 1700.0000 mg/l 05/19/89 4 IT GC 
H-07b1 CULEBRA SULFATE 2100.0000 2100.0000 mg/l 11/09/90 5 IT GC 
H-07b1 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H·07b1 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H·07b1 · CULEBRA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 02/25/87 2 IT ME 
H·07b1 CULEBRA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 04/25/88 3 IT ME 
H-07b1 CULEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 05/19/89 4 IT MT 
H-07b1 CULEBRA THALLIUM < 0.1000 0.0000 < .01 < .01 mg/l 11/09/90 5 IT MT 
H-07b1 CULEBRA TIN < 0.4000 NA 0.0000 < 0.04 < 0.04 mg/l 02/25/87 2 IT ME 
H·07b1 CULEBRA TITANIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 mg/l 03/27/86 1 IT ME 
H·07b1 CULEBRA TITANIUM 0.1000 I NA 0.0000 < 0.1 < 0.1 1119/l 02/25/87 2 IT ME 
H-07b1 CULEBRA TITANIUM < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 04/25/88 3 IT ME 
H·07b1 CULEBRA TITANIUM < 0.1000 < 0.1000 < 0.01 < 0.01 1118/l 05/19/89 4 IT MT 
H·07b1 CULEBRA TITANIUM < 0.1000 < 0.1000 < .01 < .01 1118/l 11/09/90 5 IT MT 
H·07b1 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/t 03/27/86 1 IT v 
H-07b1 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 02!25/87 2 IT v 
H·07b1 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H-07b1 CULEBRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 11111/l 03/27/86 1 IT GC 
H·07b1 CULEBRA TOTAL ORGANIC CARBON < 1.0000 1.0000 lllg/l 02/25/87 2 IT GC 
H·07b1 CULEBIA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 ~~g/l 04/25/88 3 IT GC 
H·07b1 CULEBRA TOTAL 'ORGANIC CARBON < 1.0000 < 1.0000 11111/l 05/19/89 4 IT GC 
H·07b1 CULEBRA TOTAL 'ORGANIC CARBON 8.0000 8.0000 1111/l 11/09/90 5 IT GC 
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H-07b1 CULEBRA TOTAL ORGANIC HALOGEN 0.2100 NA 0.0000 mg/l 03/27/86 1 IT GC 
H-07b1 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 02/25/87 2 IT GC 
H·07b1 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 04/25/88 3 IT GC 
H-07b1 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 05/19/89 4 IT GC 
H-07b1 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 0.0600 mg/l 11/09/90 5 IT GC 
H-07b1 CULEBIIA TRANS-1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA TRAN$·1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H·07b1 CULEBRA TRANS-1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA TRANS·1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H-07b1 · CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H·07b1 CULEBRA VANADII.Jt 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 02/25/87 2 IT ME 
H-07b1 CULEBRA VANADII.Jt < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 04/25/88 3 IT ME 
H·07b1 CULEBRA VANADII.Jt 0.1000 0.1000 < 0.01 < 0.01 mg/l 05/19/89 4 IT MT 
H-07b1 CULEBRA VANADII.Jt < 0.5000 < 0.5000 < .05 < .05 11111/l 11/09/90 5 IT MT 
H-07b1 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/88 3 IT v .. 
H-07b1 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H·07b1 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/25/88 3 IT v 
H-07b1 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 03/27/86 1 IT v 
H-07b1 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 02/25/87 2 IT v 
H-07b1 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/25/88 3 IT v 
H-07b1 CULEBRA ZINC 0.0200 NA 0.0000 < 0.005 < 0.005 11111/l 03/27/86 1 IT ME 
H-07b1 CULEBRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 1111/l 02/25/87 2 IT ME 
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H-07b1 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 04/25/88 3 IT ME 
H·07b1 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 05119/89 4 IT MT 
H-07b1 CULEBRA ZINC < 0.2000 < 0.2000 < .02 < .02 mg/l 11/09/90 5 IT MT 
H·07b1 CULEBRA pH 7.5000 NA 0.0000 03/27/86 1 IT GC 
H-07b1 CULEBRA pH 7.3800 7.3800 02/25/87 2 IT GC 
H-07b1 CULEBRA pH 6.9500 6.9800 04/25/88 3 IT GC 
H·07b1 CULEBRA pH 7.0000 7.0000 05119/89 4 IT GC 
H·07b1 CULEBRA pH 7.1400 7.1200 11/09/90 5 IT GC 

** H·08b 
H·08b CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 01!22186 1 IT v 
H-08b · CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/11!87 2 IT v 
H-08b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 01/22/86 11T v 
H-08b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 02!11/87 2 IT v 
H-08b CULEBRA 1,1,2;2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 liT v 
H-08b CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02!11!87 2 IT v 
H-08b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H-08b CULEBRA 1,1-DiCHLOROETHANE < 1.0000 I NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02!11!87 2 IT v 
H-08b CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 01/22/86 11T v 
H-08b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H-08b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA 1,2,4~TRICHLOR08ENZENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEBRA 1,2,4-TRICHLOROBEIZENE < 10.0000 NA 0.0000 ug/l 02/11/87 21T sv 
H·08b CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 lA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEBRA 1,2-DICHLOROBENZEIE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 

• • • 
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H·08b CULEBRA 1,Z·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/11/87 ZIT sv 
H·08b CULEBRA 1,Z·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA 1,Z·DICHLOROETHANE Z.5000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEBRA 1,Z·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/11/87 ZIT v 
H-08b CULEBIA 1,Z-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA 1,Z·DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 01/22186 1 IT v 
H·08b CULEBRA 1,2-DICHLOAOPROPANE < 5.0000 NA 0.0000 ug/l 02/11/87 Z IT v 
H·08b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 liT v 
H·08b CULEBRA 1,Z-DIPHENYLHYDRAZINE < 1.0000 NA 0.0000 ug/l 01/Z2/86 1 IT sv 
H-08b CULEBRA 1,3-DICHLOAOBENZENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/11/87 Z IT sv 
H·08b CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA 1,3-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H·08b CULEBRA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 01/2Z/86 1 IT sv 
H·08b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/11/87 Z IT sv 
H·08b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA Z,3,7,8-TETRACHLOROBENZO·P·DIO < 1.0000 NA 0.0000 ug/l 01/Z2/86 1 IT sv 

XIN 
H-08b CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 01/22186 1 IT sv 
H·08b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEBRA 2,4,6-TRICHLOAOPHENOL < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/11/87 ZIT sv 
H·08b CULEBRA Z,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEBRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 01/Z2/86 1 IT sv . 
H·08b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/11/87 ZIT sv 
H·08b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA Z,4·DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 01/Z2/86 1 IT sv 
H·08b CULEBRA Z,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/11/87 ZIT sv 
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H-08b CULEBIIA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBIIA 2,4-DJNITROPHENOL < 10.0000 NA 0.0000 ug/l 01!22/86 1 IT sv 
H·08b CULEBIIA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 02111/87 2 IT sv 
H·08b CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBIIA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 01/22186 1 IT sv 
H·08b CULEBIIA 2,4-DINJTROTOLUENE < 10.0000 NA 0.0000 ug/l 02111/87 2 IT sv 
H-08b CULEBIIA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 01/22186 1 IT sv 
H-08b CULEBIIA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 02/11/87 21T sv 
H-08b CULEBIIA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H-08b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b · CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 02/11!87 2 IT v 
H·08b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 3 IT v 
H-08b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 01122186 1 IT v 
H-08b CULEBIIA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 02111187 2 IT v 
H-08b CULEBIIA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 3 IT v 
H-08b CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 02111/87 2 IT sv 
H·08b CULEBIIA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA 2-CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 01122186 1 IT sv 
H-08b CULEBIIA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02111187 2 IT sv 
H·08b CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBIIA 2·HEXANONE < 10.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEBIIA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 02111187 2 IT v 
H-08b CULEBIIA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 liT v 
H-08b CULEBIIA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 01122/86 1 IT sv 
H-08b CULEBIA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 02111187 2 IT sv 
H-08b CULEBIIA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/08/88 ]IT sv 
H·08b CULEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 01122/86 1 IT sv 

• • I • 
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H-08b CULEIRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEIRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEIRA 2-NITROANILINE < 1.0000 NA 0.0000 ug/l 01/2Z/86 1 IT sv 
H·08b CULEIRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEIRA 2-IIITROANILINE < 50.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 

·-
H-08b CULEIRA 2-NITROPHENOL < 1.0000 NA 0.0000 ug/l 01/2Z/86 1 IT sv 
H·08b CULEIRA 2-IIITROPHENOL < 50.0000 NA 0.0000 ug/l 02/11!87 2 IT sv 
H-08b CULEIRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEIRA 3,3'-DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEIRA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEIRA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 06/08/88 l IT sv 
H-08b CULEIRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEIRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 02/11187 2 IT sv 
H·08b CULEIRA 1,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEIRA 3-NJTitOANILINE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEIRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEIRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEIRA 4,6-DINITRO·O-CRESOL < 10.0000 NA 0.0000 ug/l 01/22/86 1JT sv 
H·08b CULEIRA 4,6-DINITR0-0-CRESOL < 50.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEIRA 4,6-DiNITRO·O-CRESOL < 50.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEIRA 4-BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEIRA 4-BRoMoPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEIRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEIRA 4·CHLOROANILINE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEIRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEIRA 4·CHLOROANILIIIE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEIRA 4-CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEIRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 IIA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEIRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
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H-08b CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H-08b CULEIRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 3 IT v 
H-08b CULEBRA 4-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEBRA 4-NITROANILINE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 02/11!87 2 IT sv 
H-08b CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA 4-NITROPHENOL < 1.0000 NA 0.0000 ug/l 01/22/86 11T sv 
H·08b CULEBRA 4-NJTROPHENOL < 50.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b · CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEBRA ACENAPHTHENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEIRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 02/11/87 21T sv 
H·08b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 01!22/86 11T sv 
H-08b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H-08b CULEBRA ACETONE < 20.0000 NA 0.0000 ug/l 01!22!86 1 IT v 
H-08b CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H·08b CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 liT V · 
H-08b CULEBRA ACROLEIN < 10.0000 NA 0.0000 ug/l 01!22186 1 IT v 
H-08b CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 01!22/86 1 IT v 
H-08b CULEIRA ALKALINITY (COl) 0.0000 NA 0.0000 1118/l 01/22/86 1 IT GC 
H·08b CULEBRA ALKALINITY (C03) 0.0000 0.0000 1118/l 02/11/87 21T GC' 
H·08b CULEIRA ALKALINITY (COl) 0.0000 NA 0.0000 1118/l 06/08/88 3 IT GC 
H-08b CULEBRA ALKALINITY (HC03) 94.0000 NA 0.0000 1118/l 01/22/86 1 IT GC 
H·08b CULEBRA ALKALINITY (HC03) 96.0000 98.0000 1118/l 02/11/87 21T GC 
H·08b CULEBRA ALKALINITY (HC03) 95.0000 94.0000 1118/l 06/08/88 31T GC 

• • • 
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H-08b CULEIRA AUIUNIJ4 < 0.0100 < 0.0100 < 0.01 0.02 mg/l 01/22/86 1 IT ME 
H-08b CULEIRA ALIJ41~1J4 < 1.0000 NA 0.0000 < 0.1 < 0.1 mg/l 02/11/87 2 IT ME 
H-08b CULEIRA ALIJ41NIJ4 < 0.1000 < 0.1000 lllg/l 06/08/88 3 IT ME 
H·08b CULEIRA ANILINE < 1.0000 NA 0.0000 ug/l 01/22/86 11T sv 
H-08b CULEIRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 01/22/86 11T sv 
H-08b CULEIRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEIRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEIRA ANTIMONY < 0.5000 NA 0.0000 < 0.05 < 0.05 tng/l 02/11/87 2 IT ME 
H-08b CULEIRA ANTIMONY < 0.2000 NA 0.0000 mg/l 06/08/88 3JT ME 
H-08b CULEIRA ARSENIC 0.0020 < 0.0010 < 0.001 < 0.001 mg/l 01/22!86 1 IT ME 
H-08b CULEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 tng/l 02/11/87 2 IT ME 
H-08b . CULEIRA ARSENIC < 0.0200 NA 0.0000 mg/l 06/08/88 3 IT ME 
H-08b CULEBRA BARIIJ4 < 0.1000 < 0.1000 < 0.1 < 0.1 tng/l 01!22/86 1 IT ME 
H-08b CULEBRA BARIIJ4 < 0.0500 NA 0.0000 < 0.005 < 0.005 IIIG/l 02/11!87 2 IT ME 
H-08b CULEBRA BARIIJ4 0.0110 0.0110 tng/l 06/08/88 3 IT ME 
H-08b CULEIRA BENZENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEIRA BENZENE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H-08b CULEIRA BENZE!IE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 liT v 
H·08b CULEIRA BENZIDINE < 4.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEIAA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 01!22/86 1 IT sv 
H-08b cULEIRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 02/11!87 21T sv 
H-08b CULEIRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H-08b CULEIRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 01!22/86 1 IT sv 
H-08b CULEIAA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 02!11/87 2 IT sv 
H·08b CULEIAA BENZOCA)PYRENE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv · 
H-08b CULEIRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEIRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 02/11!87 2 IT sv 
H-08b CULEIRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEIAA BENZO(K)FLUOAANTHENE < 1.0000 NA 0.0000 ug/l 01!22/86 1 IT sv 



Page No. 281 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H·08b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 U!l/1 02/11187 2 IT sv 
H·08b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/1 06/08/88 l IT sv 
H·08b CULEBRA BENZOIC ACID < 1.0000 NA 0.0000 ug/1 01122/86 1 IT sv 
H·08b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/1 02/11187 21T sv 
H·08b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/1 06/08/88 l IT sv 
H-08b CULEBRA BENZYL ALCOHOL < 1.0000 NA 0.0000 ug/1 01122/86 1 IT sv 
H·08b CULEIRA BENZYL ALCOHOl < 10.0000 NA 0.0000 ug/l 02/11/87 21T sv 
H·08b CULEIRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEIRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 01122/86 1 IT ME 
H·08b CULEIRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 IIIII/I 02/11187 2 IT ME 
H·08b CULEIRA BERYLLIUM < 0.0050 < 0.0050 nv/t 06/08/88 l IT ME 
H·08b · CULEIRA BIS(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/1 01122/86 1 IT SV 
H·08b CULEBRA BIS(2"CHLOAOETHOXY)METHANE < 10.0000 NA 0.0000 ug/1 02/11187 2 IT sv 
H·08b CULEBRA BIS(2 ~ CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/1 06/08/88 l IT sv 
H·08b CULEBRA BIS(2·CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/1 01/22/86 1 IT sv 
H·08b CULEBRA 81S(2"CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEBRA BIS(2 ~ CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 06/08/88 l IT sv 
H·08b CULEBRA BIS(2~CHLOROISOPROPYL)ETHER < 1.0000 NA 0.0000 ug/1 01122/86 1 IT sv 
H·08b CULEBRA BIS(2•CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 02/11187 21T sv 
H· 08b CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 06/08/88 liT sv 
H·08b CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE 1.1000 NA 0.0000 ug/1 01/22/86 1 IT sv 
H· 08b CULEIRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 02/11/87 21T sv 
H·08b CULEBRA BIS(2~ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 06/08/88 liT sv 
H·08b CULEIRA BIS(CHLOROMETHYL)ETHER < 1.0000 NA 0.0000 ug/1 01122/86 1 IT sv 
H· 08b CULEBRA BORON 0.0600 NA 0.0000 < 0.01 < 0.01 11111/l 01/22/86 1 IT ME . 
H· 08b CULEBRA BORON 0.5000 NA 0.0000 < 0.01 < 0.01 1119/1 02/11/87 2 IT ME 
H·08b CULEBRA BORON 0.5800 0.5700 IIIII/I 06/08/88 l IT ME 
H·08b CULEBRA BROMIDE < 1.0000 NA 0.0000 IIIII/I 01122/86 1 IT GC 
H·08b CULEBRA BROMIDE < 2.0000 NA 0.0000 1119/1 02/11/87 21T GC 

. j • .) 
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H-08b CULEBRA BR(JtiDE < 2.0000 < 2.0000 mg/l 06/08/88 3 IT GC 
H-08b CULEIRA BR(JtOFORM < 1.0000 NA 0.0000 ug/l 01/22/86 11T v 
H-08b CULEIRA BR(JtOFORM < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H·08b CULEIRA BR(JtOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEIRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 01/22/86 11T sv 
H·08b CULEIRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEIRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEIRA CADMIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 02/11/87 2 IT ME 
H-08b CULEIRA CADMIUM < 0.0030 NA 0.0000 mg/l 06/08/88 3 IT ME 
H-08b CULEIRA CALCIUM 540.0000 540.0000 < 0.1 < 0.1 111(1/l 01/22/86 1 IT ME 
H-08b CULEIRA CALCIUM • 560.0000 560.0000 1111/l 02/11187 2 IT ME 
H-08b CULEIRA CALC JIM 610.0000 600.0000 lllg/l 06/08/88 3 IT ME 
H-08b CULEIRA CARBON DISULFIDE < 1.0000 NA 1.0000 ug/l 01/22/86 1 IT v 
H·08b CULEIRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H-08b CULEIRA CARBoN DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H-08b CULEIRA CARBON TETRACHLORIDE < 1.0000 NA 1.0000 ug/l 01/22/86 1 IT v 
H-08b CULEIRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H-08b CULEIRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H· 08b CULEIRA CESIUM < 1.0000 < 1.0000 < 0.10 < 0.10 mg/l 01/22/86 1 IT ME 
H-08b CULEIRA CESIUM 0.2000 NA 0.0000 < 0.1 < 0.1 111(1/l 02111/87 2 IT ME 
H-08b CULEIRA CESIUM < 0.2400 NA 0.0000 1119/l 06/08/88 3 IT ME 
H-08b CULEIRA CHLORIDE 33.0000 33.0000 1119/l 01/22/86 1 IT GC 
H-08b CULEIRA CHLORIDE 36.0000 NA 0.0000 111(1/l 02/11/87 2 IT GC 
H-08b CULEIRA CHLORIDE 33.0000 NA 0.0000 1118/l 06/08/88 3 IT GC 
H-08b CULEIRA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 01/22/86 11T v 
H-08b CULEIRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H-08b CULEIRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEIRA CHLOROETHANE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEIRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
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H·08b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 l IT v 
H·08b CULEIIAA CHLOROFORM < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H·08b CULE8RA CHLOROFORM < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H·08b CULEIRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULE8RA CHROMlut 0.0100 0.0100 < 0.01 < 0.01 mg/l 01/22/86 1 IT ME 
H·08b CULEIIRA CHROMiut < 0.1000 NA 0.0000 0.02 0.02 mg/l 02/11/87 2 IT ME 

H·08b CULE8RA CHROMiut 0.0050 NA 0.0000 mg/l 06/08/88 l IT ME 
H·08b CULE8RA CHRYSENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULE8RA CHRYSENE < 10.0000 NA 0.0000 ug/l 02/11!87 2 IT sv 
H·08b CULE8RA CHRYSENE < 10.0000 NA 0.0000 ug/l 06/08/88 l IT sv 
H·08b CULEBRA CIS·1,l·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 02/11!87 ZIT v 
H·08b · CULEBRA CIS·1,l·OICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 liT v 
H·08b CULEBRA COBALT 0.0800 0.0700 < 0.01 < 0.01 null 01!22/86 1 IT ME 
H·08b CULEBAA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 11V/l 02/11/87 2 IT ME 
H·08b CULEBRA COBALT < 0.0070 NA 0.0000 1119/l 06/08/88 l IT ME 
H·08b CULEBRA COPPER 0.0200 0.0200 < 0.01 < 0.01 mg/l 01!22/86 1 IT ME 
H-08b CULEBAA COPPER < 0.1000 NA 0.0000 0.02 0.02 1119/l 02/11/87 2 IT ME 

• H-08b CULEBRA COPPER 0.1100 NA 0.0000 1119/l 06/08/88 l IT ME 
H-08b CULEBRA CYANIDE < 0.0200 < 0.0200 1118/l 01/22/86 1 IT GC 
H·08b CULEBRA CYANIDE 0.1000 NA 0.0000 11111/l 02/11/87 2JT GC 
H·08b CULEBRA CYANIDE < 0.0100 NA 0.0000 1118/l 06/08/88 l IT GC 
H·08b CULEIAA DI·N·BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEIRA DI·N·~TYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULE8RA OI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/08/88 l IT sv 
H·08b CULEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEIRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEIRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEIRA DIIENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEIRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 02/11187 21T sv 

• • • 
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H· 08b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEIAA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l Ot/22/86 1 IT sv 
H·08b CUlEBAA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 02111/87 2 IT sv 
H·08b CUlEBRA DIBENZOFUAAN < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA DIBROMOCHlOROMETHANE < 1.0000 NA 0.0000 ug/l Ot/22186 tiT v 
H·OBb CULEIAA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 02111/87 2 IT v 
H·08b CULEBAA DIBAOMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBAA DICHLOROBAOMOMETHANE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H·08b CULEBAA DICHLOAOBROHOMETHANE < 5.0000 NA 0.0000 ug/l 02111/87 2 IT v 
H·08b CULEBRA DICHLOROBROMOMETHANE < · 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA DICHLOROOIFLUOROMETHANE < 10.0000 NA 0.0000 ug/l 01/22186 1 IT v 
H·08b. CULEBRA DIETHYL PHTHALATE < t.OOOO NA 0.0000 ug/l 01/22186 1 IT sv 
H·08b CULEBRA DIETHYL PHTHALATE < tO.OOOO NA 0.0000 ug/l 02/1t/87 2 IT sv 
H·08b CULEBAA DIETHYL PHTHALATE < tO.OOOO NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBAA DIMETHYL PHTHALATE < t.OOOO NA 0.0000 ug/l 01/22186 1 IT sv 
H·08b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/11!87 2 IT sv 
H·08b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA ETHYL BENZENE < 1.0000 ' NA 0.0000 ug/l Ot/22/86 t IT v 
H· 08b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H·08b CULEBRA ETHYL BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA Eh 456.0000 NA 0.0000 rrftl 01!22/86 tiT GC 
H·08b CULEBRA FLUORANTHENE < t.OOOO NA 0.0000 ug/l Ot/22/86 1 IT sv 
H·08b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT SV 
H·08b CULEBAA FLUORA!ITHENE < 10.0000 NA 0.0000 ug/l 06/08/88 31T sv 
H·08b CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 02!11/87 2 IT sv 
H·08b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA FLUORIDE 2.4000 2.5000 1118/l 01/22/86 1 IT GC 
H·08b CULEBAA FLUORIDE 2.4000 NA 0.0000 1118/l 02111/87 2 IT GC 
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H·08b CULEBRA FLUORIDE 0.2000 NA 0.0000 11111/l 06/08/88 liT GC 
H·08b CULEBRA HEKACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CUL&BRA HEKACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/11187 2 IT sv 
H-08b CULBBRA HEKACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/08/88 l IT sv 
H·08b CUlEBRA HEKACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA HEKACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEBRA HEKACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA HEKACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CUL!BRA HEKACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEBRA HEKACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEBRA HEKACHLOROETHANE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA HEKACHLOROETHANE < 10.0000 NA 0.0000 ug/l 02/11/87 21T sv 
H·08b CULEBRA HEKACHLOROETHANE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEBRA INDEN0(1,2,l·CO)PYRENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA INDEN0(1,2,l·CO)PYRENE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H·08b CULEBRA INDEN0(1,2,l·CO)PYRENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA IOOIDE < 1.0000 NA 0.0000 1118/l 01/22/86 1 IT GC 
H·08b CULEBRA IOOIDE < 2.0000 NA 0.0000 1111/l 02/11/87 21T GC 
H·08b CULEBRA IOOIDE < 2.0000 < 2.0000 118/l 06/08/88 l IT GC 
H·08b CULEBRA IRON 0.0500 0.0500 < 0.01 < 0.01 1118/l 01/22/86 1 IT ME 
H·08b CULEBRA IRON < 0.1000 NA 0.0000 0.01 < 0.01 111/l 02/11/87 2 IT ME 
H·08b CUL!BRA IRON 0.0500 0.0500 111/l 06/08/88 l IT ME 
H·08b CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H·08b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 02/11/87 21T sv 
H·08b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H·08b CULEBRA LEAD 0.0600 0.0600 < 0.01 < 0.01 111/l 01/22/86 1 IT ME 
H·08b CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 111/l 02/11/87 2 IT ME 
H·08b CULEBRA LEAD < 0.0100 NA 0.0000 111/l 06/08/88 3 IT ME 
H·08b CULEBRA LITHIUM 0.1200 NA 0.0000 < 0.01 < 0.01 118/l 02/11/87 ZIT ME 

• • • 
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H-08b CULEBRA LITHIUM 0.1200 NA 0.0000 mg/1 06/08/88 3 IT ME 
H-08b CULEBRA MAGNESIUM 170.0000 170.0000 < 0.1 < 0.1 mg/l 01122/86 11T ME 
H-08b CULEBRA MAGNESIUM 160.0000 160.0000 mg/l 02/11187 2 IT ME 
H-08b CULEBRA MAGNESIUM 170.0000 160.0000 mg/l 06/08/88 3 IT ME 
H·08b CULEBRA MANGANESE < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 01122186 1 IT ME 
H-08b CULEBRA MANGANESE < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 02/11/87 21T ME 
H-08b CUll BRA MANGANESE < 0.0050 < 0.0050 mg/l 06/08/88 3 IT ME 
H·08b CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 01!22/86 1 IT ME 
H-08b CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 02/11187 2 IT ME 
H-08b CULEBRA MERCURY 0.0002 0.0002 mg/l 06/08/88 3 IT ME 
H-08b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H-08b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 02/11187 2 IT v 
H-08b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 3 IT v 
H-08b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H·08b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 02/11187 2 IT v 
H·08b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 3 IT v 
H-08b CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 01122186 1 IT v 
H·08b CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 02/11187 2 IT v 
H-08b CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H-08b CULEBRA MOLYBDENUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 01/22/86 1 IT ME 
H-08b CULEBRA MOLYBDENUM 0.0200 NA 0.0000 0.02 0.01 1119/l 02/11187 2 IT ME 
H-08b CULEBRA MOLYBDENUM 0.0080 NA 0.0000 1119/l 06/08/88 3 IT ME 
H-08b CUL!BRA N·NITROSO·DI-METHYLAMINE < 1.0000 NA D.OOOO ug/l 01122/86 11T sv 
H-08b CULEBRA N·NITROSO-DI-N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CUL!BRA N·NITROSO-DI-N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b CULEBRA N·NITROSO·DI-PHENYLAMINE < 1.0000 NA 0.0000 ug/l 01122/86 1 IT sv 
H-08b CULEBRA N-NITROSO·DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 02/11187 2 IT sv 
H-08b CULEBRA N·NITROSO·DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 01/22/86 11T sv 
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H-08b CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 02/11187 2 IT sv 
H·08b CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/08/88 l IT sv 
H-08b CULEBRA NICKEL 0.0300 0.0300 < 0.01 < 0.01 mg/l 01122/86 1 IT ME 
H-08b CULEBRA NICKEL < 0.1000 NA 0.0000 < 0.03 < 0.03 mg/l 02/11187 2 IT ME 

H-08b CULEBRA NICKEL 0.0300 NA 0.0000 11111/l 06/08/88 3 IT ME 
H-08b CULEBRA NITRATE 1.4000 NA 0.0000 mg/l N03-N 01122186 1 IT GC 
H-08b CULEBRA NITRATE 1.4000 NA 0.0000 mg/l N03-N 02!11187 2 IT GC 
H-08b CULEBRA NITRATE 0.9000 NA 0.0000 mg/l N03-N 06/08/88 liT GC 
H-08b CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT sv 
H-08b CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT sv 
H-08b CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H-08b . CULEBRA P-CHLORO-M-CRESOL < 1.0000 NA 0.0000 ug/l 01122/86 1 IT sv 
H-08b CULEBRA P-CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 02/11187 2 IT sv 
H-08b CULEBRA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H-08b CULEBRA PCB < 1.0000 NA 0.0000 ug/l 02/11/87 2 IT PC 
H·08b CULEBRA PCB < 1.0000 NA 0.0000 ug/l 06/08/88 3 IT PC 
H-08b CULEBRA PENTACHLOROPHENOL < 1.0000 NA 0.0000 ug/l 01122186 11T sv 
H-08b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02!11187 2 IT sv 
H-08b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/08/88 l IT SV 
H-08b CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 01122186 1 IT sv 
H-08b CULEBRA PHENANTHRENE < 10.0000 ' NA 0.0000 ug/l 02!11187 2 IT sv 
H-08b CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 06/08/88 liT sv 
H-08b CULEBRA PHENOL < 1.0000 NA 0.0000 ug/l 01122/86 11T sv 
H-08b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 02/11/87 21T sv 
H-08b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 06/08/88 ]IT sv 
H-08b CULEBRA PHENOLICS 0.0120 0.0900 1118/l 01122/86 1 IT GC 
H-08b CULEBRA PHENOLICS < 0.0500 NA 0.0000 IV/l 02/11187 21T GC 
H-08b CULEBRA PHENOLICS 0.1650 NA. 0.0000 1118/l 06/08/88 ]IT GC 
H-08b CULEBRA PHOSPHATE < 0.0100 NA 0.0000 1118/l T-P04-P 01122/86 1 IT GC 

• • • 
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H·08b CUL£8RA PHOSPHATE < 0.0100 < 0.0100 mg/l T·P04·P OZ/11/87 ZIT GC 
H·08b CULEBRA PHOSPHATE o.ozoo NA 0.0000 mg/l T·P04·P 06/08/88 3 IT GC 
H·08b CULEBRA POTASSIUM 3.7000 3.7000 < 0.01 < 0.01 mg/l 01/ZZ/86 1 IT ME 
H·08b CULEBRA POTASSIUM 4.0000 4.1000 mg/l OZ/11/87 Z IT ME 
H·08b CULEBRA POTASSIUM 4.4000 4.5000 wv/l 06/08/88 3 IT ME 
H·08b CULEBRA PYRENE < 1.0000 NA 0.0000 ug/l 01/Z2186 1 IT sv 
H·08b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 02111/87 Z IT sv 
H·08b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 06/08/88 3 IT sv 
H·08b CULEBRA RESIDUE, FILTERABLE a 180 C 3100.0000 3200.0000 wv/l 01/Z2186 1 IT GC 
H·08b CULEBRA RESIDUE, FILTERABLE a 180 C 3100.0000 3100.0000 1119/l 02111/87 Z IT GC 
H·08b CULEBRA RESIDUE, FILTERABLE a 180 C Z900.0000 Z900.0000 nv/l 06/08/88 3 IT GC 
H·08b CULEBRA RESIDUE, NONFILTERABLE a 105 C 18.0000 NA 0.0000 nv/l 01/22/86 1 IT GC 
H·08b CULEBRA RESIDUE, NONFILTERABLE i 105 C 1Z.OOOO 14.0000 1119/l 02/11/87 Z IT GC 
H·08b CULEBRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 mg/l 06/08/88 3 IT GC 
H·08b CULEBRA SELENIUM < 0.0010 < 0.0010 < 0.01 < 0.01 wv/l 01/ZZ/86 1 IT ME 
H·08b CULEBRA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 02111/87 Z IT ME 
H·08b CULEBRA SELENIUM < 0.0400 NA 0.0000 nv/l 06/08/88 3 IT ME 
H·08b CULEBRA SILICA Z6.0000 Z5.0000 < o.z < o.z mg/l 01/22/86 1 IT ME 
H·08b CULEBRA SILICA Z7.0000 NA 0.0000 < 0.2 < o.z nv/l 02/11/87 Z IT ME 
H·08b CULEBRA SILICA 11.0000 NA 0.0000 1119/l 06/08/88 3 IT ME 
H·08b CULEBRA SILVER < 0.1000 NA 0.0000 0.01 0.01 1119/l 02111187 ZIT ME 
H·08b CULEBRA SILVER < o.ozoo NA 0.0000 1119/l 06/08/88 3 IT ME 
H·08b CULEBRA SODIUM 51.0000 51.0000 < 0.1 < 0.1 1119/l 01/2Z/86 11T ME 
H·08b CULEBRA SODIUM . 55.0000 54.0000 1119/l 02111/87 21T ~ 
H·08b CULEBRA SODIUM 55.0000 55.0000 1118/l 06/08/88 3 IT ME 
H·08b CULEBRA SPECIFIC CONDUCTANCE 3270.0000 NA 0.0000 Ulllos/ CIII825C 01/Z2/86 11T GC 
H·08b CULEBRA SPECIFJC CONDUCTANCE 3160.0000 3110.0000 Ulllos/CII825C 02/11/87 2 IT GC 
H·08b CULEBRA SPECIFIC CONDUCTANCE 3150.0000 3140.0000 Ulllhos/cnQ25C 06/08/88 3 IT GC 
H·08b CULEBRA STRONTIUM 5.9000 5.9000 < 0.01 < 0.01 1118/l 01!22/86 1 IT ME 
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H·08b CULEBRA STRONTIUM 7.4000 NA 0.0000 < 0.01 < 0.01 mg/l 02!11/87 2 IT ME 

H·08b CULEBRA STRONTIUM 4.1000 4.2000 111!1/l 06/08/88 liT ME 
H·08b CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H· 08b CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 02!11/87 2 IT v 
H·08b CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 l IT v 
H·08b CULEBRA SULFATE. 1700.0000 1600.0000 mg/l 01122/86 1 IT GC 
H· 08b CULEBRA SULFATE 1700.0000 NA 0.0000 11111/l 02111!87 2 IT GC 
H·08b CULEBRA SULFATE 1900.0000 NA 0.0000 11111/l 06/08/88 liT GC 

H·08b CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 01/22/86 1 IT v 
H·08b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02!11187 21T v 
H·08b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 l IT v 
H·08b CULEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 02111/87 2 IT ME 
H·08b CULEBRA THALLIUM < 0.0500 NA 0.0000 mg/l 06/08/88 liT ME 
H·08b CULEBRA TITANIUM < 0.1000 < 0.1000 < 0.1 < 0.1 11111/l 01/22/86 1 IT ME 

H·08b CULEBRA TITANIUM < 0.1000 NA 0.0000 < 0.03 < O.Ol lllg/l 02/11187 21T ME 

H·08b CULEBRA TITANIUM < 0.0070 NA 0.0000 11111/l 06/08/88 ]IT ME 
H·08b CULEBRA TOLUENE < 1.0000 NA 0.0000 ug/l 01/22/86 11T v 
H· 08b CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 02!11/87 21T v 
H· 08b CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA TOTAL ORGANIC CARBON 14.0000 NA 0.0000 118/l 01/22/86 1 IT GC 

H·08b CULEBRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 118/l 02111187 21T GC 
H·08b CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 11111/l 06/08/88 liT GC 
H·08b CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 NA 0.0000 lllg/ l 01122/86 1 IT GC 
H· 08b CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 NA 0.0000 118/l 02/11/87 21T GC 
H·08b CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 118/l 06/08/88 liT GC 
H·08b CULEBRA TRANS·1,2·DICHLOROETHYLENE < 1.0000 NA 0. 0000 ug/l 01122/86 1 IT v 
H·08b CULEBRA TRANS·1,2· DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02111187 21T v 
H·08b CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 ]IT v 
H·08b CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 

• • • 
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H·08b CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H-08b CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 Ug/l 01/22186 11T v 
H·08b CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02111/87 2 IT v 
H·OBb CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 01/22186 1 IT v 
H·08b CULEBRA VANADIUM 0.0400 0.0400 mg/l 06/08/88 3 IT ME 
H·08b CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 01/22186 1 IT v 
H-08b CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H·OBb CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 3 IT v 
H·08b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 01/22186 11T v 
H-08b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 02111/87 2 IT v 
H·08b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/08/88 3 IT v 
H-08b CULEBRA XYLENE · < 1.0000 NA 0.0000 ug/l 01/22186 1 IT v 
H·08b CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 02/11/87 2 IT v 
H·08b CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/08/88 3 IT v 
H·08b CULEBRA ZINC 0.0200 0.0200 < 0.01 < 0.01 mg/l 01122186 1 IT ME 
H·08b CULEBRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 02/11/87 2 IT ME 
H·08b CULEBRA ZINC 0.2400 NA 0.0000 mg/l 06/08/88 3 IT ME 
H·08b CULEBRA pH 7.9000 NA 0.0000 01/22/86 11T GC 
H·08b CULEBRA pH 7.4500 7.4600 02/11/87 2 IT GC 
H·OBb CULEBRA pH 7.1500 7.1400 06/08/88 3 IT GC 

** H·09b 
H·09b CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEBRA 1,1,1·TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01119/90 4 IT v 
H·09b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT v 
H·09b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 



Page No. 291 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL II ZOHE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H-09b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21188 3 IT v 
H·09b CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01119/90 4 IT v 
H-09b CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H-09b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 01128/87 2 IT v 
H·09b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21188 liT v 
H·09b CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01119/90 4 IT v 
H·09b CULEBRA 1,1-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 01128/87 21T v 
H·09b CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01119/90 4 IT v 
H-09b CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H·09b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEBRA 1,1-DJCHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21188 3 IT v 
H·09b CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01119/90 4 IT v 
H·09b CULEBRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H·09b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01128/87 2 IT sv 
H·09b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/21188 3 IT sv 
H·09b CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 < 10 M ug/t 01119/90 4 IT sv 
H·09b CULEBRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H·09b CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01128/87 2 IT sv 
H·09b CULEBRA 1,2-DJCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/21188 3 IT sv 
H·09b CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 < 10 M ug/l 01119/90 4 IT sv 
H-09b CULEBRA 1,2-DJCHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 01128/87 2 IT v 
H-09b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ' < 5.0 ug/l 06/21/88 liT w 
H·09b CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 01/28/87 21T v 
H·09b CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ' < 5.0 ug/l 06/21/88 3 IT v 

• • ) • 
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H·09b CULEBRA 1 , 2 ·D I .CHLOROPROPANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA 1,3-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA 1,3-DICHLOROBENZENE 20.0000 NA 0.0000 13M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 1,3-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H-09b CULEBRA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA 1, 4-D ICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H-09b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA 2, 4, 5 ·:TR I CHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA 2,4,5-UICHLOROPHENOL < 50.0000 NA 0.0000 < 50 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA 2, 4,6-:TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA 2, 4, 6-;TR I CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b CULEBRA 2,4-DI:CHLOROPHENOL < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA 2,4-DIMETHTLPHENOL < 10.0000 NA 0.0000 ug/l 01/28/87 21T ~v 
H-09b CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 Ue/l 06/21/88 l IT sv 
H-09b CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
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H·09b CULEBRA • 2,4·DINITROPHENOL < 50.0000 NA 0.0000 < 50 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT SV 
H-09b CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 2·BUTANONE 46.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 3 IT v 
H·09b CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 < 10 T < 10 M ug/l 01/19/90 4 IT v 
H-09b CULEBRA 2·CHLOROETHYLVINYL ETHER < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b aJLEBRA 2-CHLoROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H-09b CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 3 IT v 
H·09b CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b aJLEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H-09b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 2-CHLQI!OPHENOL < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H-09b CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b aJLEB~A 2-CHLOf!OPHENOl < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b aJLEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT SV 
H·09b aJLEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 11114/85 1 IT ·V 

H·09b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 01/28/87 21T v 
H-09b aiLE BRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 3 IT v 
H-09b CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 < 10 T < 10 M ug/l 01/19/90 4 IT v 
H·09b aJLEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 

• • • 
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H·09b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 01128/87 2 IT sv 
H·09b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 Ug/l 06/21188 3 IT sv 
H·09b CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 < 10 " ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H·09b CULEBRA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/21188 3 IT sv 
H·09b CULEBRA 2·METHYLPHENOL < 10.0000 NA 0.0000 < 10 " ug/l 01119/90 4 IT sv 
H·09b CULEBRA 2·NITROANILINE < 1.0000 NA 0.0000 uvtl 11!14/85 1 IT sv 
H·09b CULEBRA 2·NITROANILINE < 50.0000 NA 0.0000 uvtl 01/28/87 2 IT sv 
H-09b CULEBRA 2·NITROANILINE < 50.0000 NA 0.0000 uvtl 06/21/88 3 IT sv 
H-09b CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 < 50 " uvtl 01/19/90 4 IT sv 
H·09b CULEBRA 2-NITROPHENOL < 1.0000 NA 0.0000 UV/l 11!14/85 1 IT sv 
H·09b CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 uvtl . 01/28/87 2 IT sv 
H·09b CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 06!21/88 3 IT sv 
H·09b CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 < 10 " uv/l 01/19/90 4 IT sv 
H·09b CULEBRA 3,3'·DICHLOROBENZIDINE < 1.0000 NA 0.0000 uvtl 11/14/85 1 IT sv 
H·09b CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 uv/l 01/28/87 ZIT sv 
H·09b CULEBRA 3,3'-DlCHLOROBENZIDINE < 20.0000 NA 0.0000 UV/l 06/21/88 3 IT sv 
H·09b CULEBRA 3,3 1 ·DJCHLOR08ENZIDINE < 20.0000 NA 0.0000 < 20 " uv/l 01!19/90 4 IT sv 
H·09b CULEBRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 uvtl 11/14/85 1 IT sv 
H·09b CULEBRA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 uvtl 01/28/87 2 IT sv 
H·09b CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 UV/l 06/21/88 3 IT sv 
H-09b CULEBRA 3·NITROANILINE < 1.0000 NA 0.0000 UV/l 11!14/85 1 IT sv 
H·09b CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 uvtl 01/28/87 2 IT sv 
H·09b CULEBRA 3-NI TROANILINE < 50.0000 NA 0.0000 UV/l 06/21/88 3 IT sv 
H·09b CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 <50" uv/l 01/19/90 4 IT sv 
H·09b CULEBRA 4,6-DINITRO·O·CRESOL < 10.0000 NA 0.0000 UV/l 11/14/85 1 IT sv 
H·09b CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 UV/l 01/28/87 2 IT sv 
H·09b CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 uv/l 06/21!88 3 IT sv 
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H·09b CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 < 50 " ug/l 01119/90 4 IT sv 
H·09b CULEBRA 4·BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H·09b CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CUlEBRA 4·BRoMoPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b cut.EBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA 4·CHLOROANILINE < 1.0000 NA 0.0000 Ug/l 11/14/85 1 IT sv 
H·09b CULEBRA 4·CHLOROANJLINE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 06/21/88 l IT sv 
H·09b CULEBRA 4 ·CHLORDAN Ill NE < 10.0000 NA 0.0000 < 10 " ug/l 01119/90 4 IT sv 
H·09b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b WLEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H·09b WLEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 Ug/l 01/28/87 2 IT v 
H·09b CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/21188 l IT v 
H·09b CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 < 10 T < 10 " ug/l 01/19/90 4 IT v 
H·09b WLEBRA 4·METHYLPHENOL < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b WLEBRA 4·M£TIIYLPHENOL < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b WLEBRA 4 ·ME THYLPHENOL < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 < 10 " ug/l 01/19/90 4 IT SV 
H· 09b WLEBRA 4·NITROANILINE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b WLEBRA 4·NJTROANILINE < 50.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA 4·NJTROANILINE < 50.0000 NA 0.0000 <50" ug/l 01/19/90 4 IT ·sv 
H·09b WLEBRA 4·NJTROPHENOL < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H·09b WLEBRA 4·NITR.OPHENOL < 50.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b WLEBRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 06/21/88 l IT sv 
H·09b WLEBRA 4 · N ITROPHENOL < 50.0000 NA 0.0000 < 50 " ug/l 01/19/90 4 IT sv 

• • • 
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H·09b CULEBRA ACENAPHTHENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 01128/87 2 IT sv 
H·09b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 06/21188 3 IT sv 
H·09b CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 < 10 M ug/l 01!19/90 4 IT sv 
H-09b CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 11!14185 1 IT sv 
H·09b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 < 10 M ug/l 01!19/90 4 IT sv 
H-09b CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 11/14/85 11T v 
H·09b CULEBRA ACETONE <. 10.0000 NA 0.0000 ug/l 01128/87 2 IT v 
H·09b CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 3 IT v 
H·09b CULEBRA ACETONE < 10.0000 NA 0.0000 < 10 T < 10 M ug/l 01119/90 4 IT v 
H·09b CULEBRA ACROLEIN < 10.0000 NA 0.0000 ug/l 11!14/85 11T v 
H·09b CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 11!14/85 1 IT v 
H·09b CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 11!14/85 1 IT GC 
H-09b CULEBRA ALKALINITY (C<>3) 0.0000 0.0000 11111/l 01!28/87 2 IT GC 
H·09b CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 11111/l 06/21/88 3 IT GC 
H·09b CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 01119/90 4 IT GC 
H·09b CULEBRA ALKALINITY (HC<>3) 120.0000 120.0000 mg/l 11/14/85 1 IT GC 
H-09b CULEBRA ALKALINITY (HC03) 120.0000 120.0000 1'1111/l 01!28/87 2 IT GC 
H·09b CULEBRA ALKALINITY (HC<>3) 120.0000 120.0000 11111/l 06/21188 3 IT GC 
H·09b CULEBRA ALKALINITY (HC03) 120.0000 0.0000 1'1111/l 01/19/90 4 IT GC 
H-09b CULEBRA ALUMINUM < 0.0100 < 0.0100 < 0.01 < 0.01 1'1111/l 11!14/85 1 IT ME 
H·09b CULEBRA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 1'1111/l 01!28/87 2 IT ME 
H·09b CULEBRA ALUMINUM < 0.1000 < 0.1000 < o. 1 < 0.1 1111/l 06/21188 3 IT ME 
H-09b CULEBRA ALUMINUM < 0.2000 < 0.2000 < .2 < .2 1111/l 01!19/90 4 IT MT 
H·09b CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT sv 
H-09b CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
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H-09b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/21/88 l IT sv 
H-09b CULEBRA ANTHRACENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA ANTIMONY < 0.5000 NA 0.0000 < 0.5 < 0.05 mg/l 01/28/87 2 IT ME 
H-09b CULEBRA ANTI~Y 0.0800 0.1300 < 0.05 < 0.05 mg/l 06/21/88 l IT ME 
H-09b CULEBRA ANTIMONY 0.0900 0.1200 < .06 < .06 mg/l 01/19/90 4 IT MT 
H-09b CULEBRA AROCLoR 1016 < 0.5000 NA 0.0000 < .5 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA AROCLOR 1221 < 0.5000 NA 0.0000 < .5 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA AROCLOR 1212 < 0.5000 NA 0.0000 < .5 M ug/l 01119/90 4 IT sv 
H-09b CULEBRA AROCLOR 1242 < 0.5000 NA 0.0000 < .5 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA AROCLOR 1248 < 0.5000 NA 0.0000 < .5 M ug/l 01119/90 4 IT sv 
H-09b CULEBRA AROCLOR 1254 < 1.0000 NA 0.0000 <1,0 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA AROCLOR 1260 < 1.0000 NA 0.0000 <1.0 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA ARSENIC < 0.0100 < 0.0100 < 0.01 < 0.01 rng/l 11!14/85 1 IT ME 
H-09b CULEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 rng/l 01/28/87 2 IT ME 
H·09b CULEBRA ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 rng/l 06/21/88 liT ME 
H·09b CULEBRA ARSENIC < 0.0100 NA 0.0000 < .01 < .01 lllg/l 01/19/90 4 IT MT 
H-09b CULEBRA BAAl lit < 0.1000 < 0.1000 < 0.1 < 0.1 lllg/l 11/14/85 1 IT ME 
H-09b CULEBRA BAAl lit < 0.0500 NA 0.0000 < 0.005 < 0.005 11111/l 01/28/87 2 IT ME 
H-09b CULEBRA BAAl lit < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 06/21188 l IT ME 
H-09b CULEBRA BAAl lit < 0.2000 < 0.2000 < .2 < .2 1118/l 01/19/90 4 IT MT 
H-09b CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H-09b CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 01/28/87 ZIT v 
H-09b CULEBRA IENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 l IT v 
H-09b CULEBRA IENZENE < 5.0000 NA 0.0000 < 5 T < 5 " ug/l 01119/90 4 IT v 
H-09b CULEIRA IENZIOINE < 4.0000 NA 0.0000 ug/l 11114/15 1 IT sv 
H-09b CULEIRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 11/14/15 1 IT sv 
H-09b CULEIRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 01128/17 ZIT sv 
H-09b aiLE IRA IENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/21/81 liT sv 
H-09b CULEIRA IENZO(A)ANTHRACENE < 10.0000 NA 0.0000 < 10 .. ug/l 01/19/90 41T sv 
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H·09b CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H·09b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 06/21!88 liT sv 
H·09b CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 < 10 M ug/l 01!19/90 4 IT sv 
H·09b CULEBRA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT 5V 
H·09b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT 5V 
H·09b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 06/21/88 l IT 5V 
H·09b CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 < 10 M ug/l 01!19/90 4 IT 5V 
H-09b CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 11/14/85 11T 5V 
H· 09b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT 5V 
H·09b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/21188 l IT sv 
H·09b CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 < 10 M ug/l 01!19/90 4 IT sv 
H·09b CULEBRA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT sv 
H·09b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H·09b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 < 50 M ug/l 01/19/90 4 IT 5V 
H-09b CULEBRA BENZYL ALCOHOL < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H·09b CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 01!28/87 ZIT 5V 
H·09b CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 06/21/88 liT sv 
H·09b CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT 5V 
H·09b CULEBRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 ~/l 11/14/85 1 IT ME 
H·09b CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 ~/l 01/28/87 2 IT ME 
H·09b CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 06/21!88 liT ME 
H·09b CULEBRA BERYLLIUM < 0.0050 < 0.0500 < .005 < .005 ~V/l 01!19/90 4 IT MT . 
H·09b CULEBRA BI5(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT 5V 
H·09b CULEBRA 815(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 01/28/87 21T 5V 
H·09b CULEBRA 815(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 06/21/88 liT 5V 
H·09b CULEBRA 815(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 41T 5V 
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H-09b CULEBRA BIS(2-CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA BIS(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEBRA BIS(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 06/21/88 l IT sv 
H-09b CULEBRA BIS(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEBIIA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 06/21/88 l IT sv 
H·09b CULEBIIA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA BIS(2-ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 06/21/88 l IT sv 
H-09b CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA BORON < 0.1000 < o. 1000 < 0.01 < 0.01 ~/l 11/14/85 1 IT ME 
H-09b CULEBRA BORON 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 01/28/87 2 IT ME 
H·09b CULEBRA BORON 0.1000 0.7000 < 0.01 < 0.01 11111/l 06/21/88 liT ME 
H·09b CULEBRA BORON 0.6000 0.5100 < .02 < .02 11111/l 01/19/90 41T MT 
H-09b CULEBRA BROMIDE 1.0000 1.0000 11111/l 11/14/85 1 IT GC 
H-09b CULEBRA BROMIDE < 1.0000 < 1.0000 1118/l 01/28/87 21T GC 
H·09b CULEBRA BROMIDE < 2.0000 , NA 0.0000 1118/l 06/21/88 liT GC 
H-09b CULEBRA BROMIDE < 2.0000 < 2.0000 1118/l 01/19/90 41T GC 

H-09b CULEBRA BROMOFORM < 1.0000 IIA 0.0000 ug/l 11/14/85 1 IT v 
H-09b CULEBRA BROMOFORM < 5.0000 IIA 0.0000 ug/l 01/28/87 2 IT v 
H-09b CULEUA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 l IT v 
H-09b CULEBRA BROMOFORM < 5.0000 IIA 0.0000 < 5 T < 5 M ug/l 01119/90 41T v 
H·09b CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv· 
H-09b CULEBRA BUTYL IEIIZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H·09b CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/21/88 liT sv 
H·09b CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 < 10 " ug/l 01/19/90 41T sv 
H·09b CULEBRA CADM1ll4 < 0.0500 NA 0.0000 < 0.005 < 0.005 1118/l 01/28/87 21T ME 

• • • 
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H-09b CULEBRA CADMIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 06!21!88 3 IT ME 
H·09b CULEIIRA CADMIUM 0.0090 0.0140 < .005 < .005 mg/l 01!19/90 4 IT MT 
H-09b CULEIIIIA CALCIUM 560.0000 560.0000 < 0.1 < 0.1 mg/l 11114/85 1 IT ME 
H-09b CULEBRA CALCIUM 630.0000 630.0000 mg/l 01/28/87 2 IT ME 
H·09b CULEUA CALCillt 690.0000 600.0000 mg/l 06!21!88 3 IT ME 
H-09b CULEIIRA CALCIUM 650.0000 580.0000 mg/l 01!19/90 4 IT MC 
H-09b CULEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H-09b CULEUA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEIIRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H-09b CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 11/14/85 11T v 
H-09b CULEUA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H-09b CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 06!21/88 3 IT v 
H-09b CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA CESIUM 0.2000 0.2000 0.1 0.2 mg/l 11114/85 11T ME 
H-09b CULEBRA CESIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 1119/l 01/28/87 2 IT ME 
H·09b CULEBRA CESIUM 0.0300 0.0300 < 0.01 < 0.01 mg/l 06/21/88 31T ME 
H-09b CULEBRA CESIUM < 0.2000 < 0.2000 < .2 < .2 mg/l 01119/90 4 IT MT 
H-09b CULEBRA CHLORIDE 200.0000 NA 0.0000 mg/l 11!14/85 11T GC 
H· 09b CULEBRA CHLORIDE 190.0000 190.0000 mg/l 01/28/87 2 IT GC 
H-09b CULEBRA CHLORIDE 180.0000 NA 0.0000 1119/l 06/21/88 31T GC 
H-09b CULEBRA CHLORIDE 160.0000 160.0000 mg/l 01/19/90 41T GC 
H·09b CULEBRA CHLOROIENZENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H-09b CULEBRA CHLOROIENZENE < 5.0000 NA 0.0000 ug/l 01/28/87 21T v 
H-09b aJLEBIA CHLORoBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 ]IT v 
H·09b CULEBRA CHLOROIENZENE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01119/90 41T v 
H-09b CULEBaA CHLOROUHANE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H·09b aJLEIIRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 01/28/87 21T v 
H·09b aJLEBIA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 liT v 
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H·09b CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 < 10 T < 10 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA CHLOROFORM < 1.0000 NA 0.0000 ug/t 11/14/85 1 IT v 
H-09b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEBRA CHLOROFORM < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA CHROUUM 0.0400 0.0600 < 0.01 < 0.01 Mg/l 11/14/85 1 IT ME 
H·09b CULEBRA CHROUUM < 0.1000 NA 0.0000 < 0.01 < 0.01 1111/l 01/28/87 2 IT ME 
H-09b CULEBRA CHROMIUM 0.0400 0.0400 < 0.01 < 0.01 111/l 06/21/88 3 IT ME 
H·09b CULEBRA CHROMIUM 0.0200 0.0400 < .01 < .01 llg/l 01/19/90 4 IT MT 
H·09b CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT sv 
H·09b CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA CHRYSENE < 10.0000 NA 0.0000 < 10 M ug/l 01!19/90 4 IT sv 
H·09b CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA COBALT 0.1100 0.1200 < 0.01 < 0.01 1111/l 11/14/85 1 IT ME 

H·09b CULEBRA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 111/l 01/28/87 2 IT ME 

H·09b CULEBRA COBALT < 0.0100 0.0200 < 0.01 < 0.01 111/l 06/21/88 3 IT ME 

H·09b CULEBRA COBALT < 0.0500 < 0.0500 < .05 < .05 111/l 01/19/90 4 IT MT 
H·09b CULEBRA COPPER 0.0300 0.0300 0.02 0.01 111/l 11/14/85 1 IT ME 

H·09b CULEBRA COPPER < 0.1000 NA 0.0000 < 0.01 < 0.01 111/l 01/28/87 2 IT ME 

H-09b CULEBRA COPPER < 0.0100 < 0.0100 < 0.01 < 0.01 111/l 06/21/88 31T ME 
H·09b CULEBRA COPPER < 0.0250 < 0.0250 < .025 < .025 111/l 01/19/90 4 IT MT 
H·09b CULEBRA CYANIDE < 0.0200 < 0.0200 1111/l 11/14/85 1 IT GC " 

H·09b CULEBRA CYANIDE 0.2400 NA 0.0000 111/l 01/28/87 21T GC 

H·09b CULEBRA CYANIDE < 0.0100 NA 0.0000 111/l 06/21/88 liT GC 

H·09b CULEBRA CYANIDE < 0.0100 NA 0.0000 111/l 01/19/90 4 IT GC 

H·09b CULEBRA DI·N·BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 

., .) ., 
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H·09b CULEBRA DI·N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA DI-N-BUTYl PHTHALATE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEIRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEIRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEIRA DI-N-OCTYl PHTHALATE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT SV 
H·09b CULEIRA DI-N-OCTYl PHTHALATE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA DIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 < 10M ug/l 01119/90 4 IT sv 
H·09b . CULEBRA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEIRA DIBENZOFURAN < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEIRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEIRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H-09b CULEIRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEIRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEIRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEIRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H-09b CULEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEIRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEIRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEIRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEIRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
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H·09b CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CUL£BRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 < 10 " ug/l 01119/90 4 IT sv 
H·09b CULEBRA ETHYLBENZENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 01128/87 2 IT v 
H·09b CULEIRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21188 3 IT v 
H·09b CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 < 5 T < 

5 " 
ug/l 01/19/90 4 IT v 

H·09b CULEIRA Eh 452.0000 NA 0.0000 ntJ 11/14/85 11T GC 
H·09b CULEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA FLUORANTHENE < 10.0000 . NA 0.0000 ug/l 01128/87 2 IT sv 
H·09b CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/21188 3 IT sv 
H·09b CULEIRA FLUORANTHENE < 10.0000 NA 0.0000 < 10 " ug/l 01119/90 4 IT sv 
H·09t1 CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H·09b CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEIRA FLUORENE < 10.0000 NA 0.0000 ug/l 06/21188 3 IT sv 
H·09b CULEBRA FLUORENE < 10.0000 NA 0.0000 < 10 " ug/l 01119/90 4 IT sv 
H·09b CULEBRA FLUORIDE 2.6000 NA 0.0000 1119/l 11114/85 1 IT GC 
H·09b CULEBRA FLUORIDE 3.2000 NA 0.0000 1119/l 01128/87 2 IT GC 
H·09b CULEBRA FLUORIDE 3.1000 NA 0.0000 1118/l 06/21188 31T GC 
H·09b CULEBRA FLUORIDE 3.5000 NA 0.0000 nvtl 01!19/90 4 IT GC 
H·09b CULEBRA FREON·113 < 50.0000 NA 0.0000 < 50 T < 50 " ug/l 01119/90 41T v 
H·09b CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 11/14/85 11T sv 
H·09b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01128/87 2 IT sv 
H·09b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/21188 31T sv 
H·09b CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H·09b CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H·09b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H·09b CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 < 10 " ug/l 01/19/90 41T sv 
H·09b CULEBRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT sv 

• • • 
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H-09b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 01/28/87 2 IT sv 
H-09b CULEBRA HEXACaLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 06/21/88 ]IT sv 
H-09b CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 < 10 M ug/l 01119/90 4 IT sv 
H-09b CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H-09b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H·09b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA INDEN0(1,2,3·CO)PYRENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT sv 
H·09b CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H·09b CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 06/21/88 3 IT sv 
H-09b CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 < 10M ug/l 01/19/90 4 IT sv 
H-09b CULEBRA UX»IDE < 1.0000 NA 0.0000 IIV/l 11/14/85 1 IT GC 
H·09b CULEBRA IODIDE < 1.0000 < 1.0000 11111/l 01128/87 21T GC 
H·09b CULEBRA IODIDE < 2.0000 NA 0.0000 11111/l 06/21/88 ]IT GC 
H-09b CULEBRA IODIDE < 2.0000 < 2.0000 IIV/l 01119/90 4 IT GC 
H-09b CULEBRA IRON < 0.1000 < 0.1000 < 0.01 < 0.01 IIV/l 11114/85 1 IT ME 
H·09b CULEBRA IRON < 0.1000 NA 0.0000 < 0.01 < 0.01 1119/l 01128/87 2 IT ME 
H-09b CULEBRA IRON 0.1200 0.1000 < 0.01 < 0.01 11111/l 06/21/88 3 IT ME 
H·09b CULEBRA IRON < 0.1000 < 0.1000 < .1 < .1 11111/l 01/19/90 4 IT MT 
H-09b CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/t 11/14/85 1 IT sv 
H-09b CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 01/28/87 21T sv 
H-09b CULEBRA I SOPH()RONE < 10.0000 NA 0.0000 ug/t 06/21/88 liT sv 
H·09b WLEBRA I SOPH()RONE < 10.0000 NA 0.0000 < 10 M ug/t 01119/90 4 IT sv 
H·09b CULEBRA LEAD 0.1200 0.1300 < 0.01 < 0.01 11111/l 11114/85 1 IT ME 
H·09b CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 11111/l 01128/87 21T ME 
H·09b CULEBRA , LEAD < 0.0500 0.0600 < 0.05 < 0.05 11111/l 06/21188 ]IT ME 
H·09b CULEBIA LEAD 0.0600 0.1100 < .05 < .05 11111/l 01/19/90 41T MT 
H·09b CULEBRA LITHIUM 0.1700 NA 0.0000 < 0.01 < 0.01 11111/l 01128/87 21T ME 
H-09b CULEBRA LITHIUM 0.2000 0.1900 < 0.01 < 0.01 11111/l 06/21/88 3 IT ME 
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H-09b CULEBRA LITHIUM 0.2000 0.2000 < .01 < .01 mg/l 01/19/90 4 IT MT 
H-09b CULEBRA MAGNESilJ4 140.0000 140.0000 < 0.1 < 0.1 mg/l 11/14/85 1 IT ME 
H-09b CULEBRA MAGNESilJ4 150.0000 150.0000 mg/l 01/28/87 2 IT ME 
H·09b CULEBRA MAGNESilJ4 140.0000 120.0000 mg/l 06/21/88 3 IT ME 
H-09b CULEBitA MAGNESilJ4 160.0000 130.0000 RV/l 01/19/90 4 IT MC 
H·09b CULEBRA MANGANESE 0.0600 0.0600 0.03 0.03 mg/l 11/14/85 1 IT ME 
H·09b CULEBRA MANGANESE < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 01128/87 2 IT M& 
H·09b CULEBitA MANGANESE 0.0180 0.0190 < 0.005 < 0.005 111!1/l 06/21/88 31T ME 
H·09b CULEBRA MANGANESE 0.2100 0.0330 < .015 < .015 11111/l 01119/90 4 IT MT 
H-09b CULEBRA MERCURY 0.0041 NA 0.0000 0.0003 < 0.0002 111!1/l 11114/85 1 IT ME 
H·09b CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 01128/87 21T ME 
H-09b CULEBRA MERCURY 0.0002 < 0.0002 0.0002 < 0.0002 1119/l 06/21188 3 IT ME 
H·09b CULEBRA MERCURY < 0.0002 < 0.0002 < .0002 < .0002 mg/l 01119/90 4 IT MT 
H-09b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H·09b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 01128/87 2 IT v 
H·09b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 31T v 
H·09b CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 < 10 T < 10 M ug/l 01119/90 41T v 
H-09b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 11114/85 1 IT v 
H·09b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 01128/87 21T v 
H-09b CULEBRA METHY~ CHLORIDE < 10.0000 NA 0.0000 T < 10 ugll 06/21/88 31T v 
H-09b CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 < 10 T < 10 M ug/l 01/19190 4 IT v 
H-09b CULEBRA METHY~ENE CHLORIDE < 10.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ugll 01128/87 2 IT v 
H-09b CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 5.8 ugll 06/21188 3 IT v 
H-09b CULEBRA METHYLENE CHLORIDE < 6.0000 NA 0.0000 15 T < 5 M ugll 01/19190 4 IT v 
H-09b CULEBRA MOLYBDENlJ4 0.0400 0.0200 < 0.01 < 0.01 -ell 11114185 1 IT ME 
H-09b CULEBRA MOLYBDENlJ4 0.0100 NA 0.0000 < 0.01 < 0.01 -ell 01128/87 2 IT ME 
H-09b CULEBRA MOl Y80ENlJ4 0.0500 0.0500 < 0.01 < 0.01 -ell 06121188 3JT ME 
H-09b CULEBRA MOLY80ENlJ4 0.0500 0.0500 < .02 < .02 -ell 01119/90 41T MT 

• • • 
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H-09b CULEBRA PCB < 1.0000 NA 0.0000 ug/t 01128/87 2 IT PC 
H-09b CULEBRA PCB < 1.0000 NA 0.0000 ug/t 06/21188 3 IT PC 
H-09b CULEBRA PENTA~HLOROPHENOL < 1.0000 NA 0.0000 ug/t 11/14/85 1 IT sv 
H-09b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/t 01/28/87 2 IT sv 
H-09b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/t 06/21188 3 IT sv 
H-09b CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 < 50 M ug/t 01/19/90 4 IT sv 
H-09b CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/t 11/14/85 1 IT sv 
H-09b CULEBRA- PHENAifTHRENE < 10.0000 NA 0.0000 ug/t 01128/87 2 IT sv 
H-09b CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/t 06/21188 3 IT sv 
H-09b CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 < 10 M ug/t 01119/90 4 IT sv 
H-09b CULEBRA PHENOL < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H-09b CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 01128/87 2 IT sv 
H-09b CULEBRA PHENOl- < 10.0000 NA 0.0000 ug/t 06/21188 3 IT sv 
H-09b CULEBRA PHENOL < 10.0000 NA 0.0000 < 10 M ug/l 01119/90 4 IT sv 
H-09b CULEBRA PHENOLICS 0.0160 NA 0.0000 q/l 11/14/85 1 IT GC 
H-09b CULEBRA PHENoLICS < 0.0500 NA 0.0000 mg/l 01128/87 2 IT GC 
H-09b CULEBRA PHENOLICS < 0.0100 NA 0.0000 mg/l 06/21/88 3 IT GC 
H-09b CULEBRA PHENOLICS 0.0060 NA 0.0000 q/t 01/19/90 4 IT GC 
H-09b CULEBRA PHOSPHATE 0.0200 NA 0.0000 q/t T-P04-P 11114185 1 IT GC 
H-09b CULEBRA PHOSPHATE 0.0100 < 0.0100 tng/l T-P04-P 01/28/87 2 IT GC 
H-09b CULEBRA PHOSPHATE 0.0200 0.0300 q/t T-P04-P 06/21/88 3 IT GC 
H·09b CULEBRA PHOSPHORUS < 0.0100 < 0.0100 1118/ t 01/19/90 4 IT GC 
H-09b CULEBRA POTAS'SIUM 7.7000 7.4000 < 0.01 < 0.01 q/l 11114/85 1 IT ME 
H-09b CULEBRA POTASSIUM 7.0000 7.0000 q/l 01/28/87 ZIT ME 
H-09b CULEBRA POTASSIUM 8.2000 7.9000 1111/l 06/21188 liT ME 
H-09b CULEBRA POTASSIUM 8.3000 8.2000 1111/l 01119/90 41T MC 
H-09b CULEBRA PYRENE < 1.0000 NA 0.0000 ug/l 11114/85 1 IT sv 
H-09b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 01128/87 2 IT sv 
H-09b CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 06/21188 3 IT sv 

• • • 
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H·09b CULEBRA PYRENE < 10.0000 NA 0.0000 < 10 M ug/l 01/19/90 4 IT sv 
H-09b CUlEBRA RESIDUE, FilTERABLE a 180 C 3300.0000 3300.0000 mg/1 11/14/85 1 IT GC 
H-09b CUlEBRA RESIDUE, FilTERABlE a 180 C 3300.0000 3300.0000 1119/ t 01128/87 21T GC 
H·09b CULEBRA RESIDUE, FILTERABLE a 180 C 3100.0000 3100.0000 av/t 06/21/88 3 IT GC 
H·09b CULEBRA RESIDUE, FILTERABLE a 180 C 3300.0000 3300.0000 ,.,, 01/19/90 4 IT GC 
H-09b CULEBRA RESIDUE, NONFILTERABLE a 105 C 9.0000 NA 0.0000 ""''' 11/14/85 1 IT GC 
H-09b CULEBRA RESIDUE, NONFILTERABlE a 105 C 10.0000 6.0000 mg/1 01/28/87 21T GC 
H·09b CUlEBRA RESIDUE, NONFILTERABlE a 105 C < 4.0000 < 4.0000 mg/l 06/21/88 3 IT GC 
H-09b CULEBRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 nv/t 01/19/90 4 IT GC 
H-09b CULEBRA SELENillt < 0.0100 < 0.0100 < 0.01 < 0.01 nv/t 11/14/85 1 IT ME 
H-09b CULEBRA SELENillt 0.0120 NA 0.0000 < 0.005 < 0.005 lllg/l 01/28/87 21T ME 
H-09b CULEBRA SElENillt < 0.5000 < 0.5000 < 0.005 < 0.005 1119/ t 06/21/88 31T ME 
H-09b CULEBRA SELENillt < 0.0500 NA 0.0000 < .005 < .005 11111/l 01/19/90 4 IT MT 
H·09b CULEBRA SILICA 18.0000 19.0000 0.23 2.6 mg/1 11/14/85 1 IT ME 
H-09b CULEBRA SILICA 30.0000 NA 0.0000 < 0.2 < 0.2 lllg/1 01/28/87 2 IT ME 
H-09b CULEBRA SILICA 12.0000 13.0000 11111/l 06/21/88 3 IT ME 
H-09b CULEBRA SILICA 12.0000 12.0000 11111/l 01/19/90 4 IT GC 
H-09b CUlEBRA SILVER < 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 01/28/87 2 IT ME 
H-09b CULEBRA SILVER < 0.0100 0.0100 < 0.01 < 0.01 1119/ t 06/21/88 3 IT ME 
H-09b CULEBRA SILVER 0.0200 0.0300 < .01 < .01 1119/ t 01/19/90 4 IT MT 
H·09b CULEBRA SOOillt 150.0000 150.0000 < 0.1 < 0.1 IIIII II 11/14/85 1 IT ME 
H·09b CULEBRA SOD I lit 150.0000 160.0000 1119/l 01/28/87 2 IT ME 
H·09b CULEBRA SOD I lit 140.0000 140.0000 11111/l 06/21/88 3 IT ME 
H-09b CULEBRA SOD I lit 100.0000 100.0000 IIIII/I 01/19/90 4 IT MC 
H-09b CULEBRA SOOillt 100.0000 100.0000 ,.,, 01/19/90 4 IT MC 
H-09b CULEBRA SPECIFIC CONDUCTANCE 3860.0000 NA 0.0000 umos/ Cllllil25c 11/14/85 1 IT GC 
H-09b CULEBRA SPECIFIC CONDUCTANCE 4900.0000 NA 0.0000 Ullflos/ Cllllil25C 01/28/87 21T GC 
H-09b CULEBRA SPECIFIC CONDUCTANCE 3420.0000 3460.0000 ~os/CIIIIil25C 06/21/88 3 IT GC 
H-09b CULEBRA SPECIFIC CONDUCTANCE 3590.0000 3590.0000 lllhos/ Cllllil25C 01/19/90 4 IT GC 
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H-09b CULEBRA STRONTIUM 7.2000 6.9000 < 0.01 < 0.01 mg/l 11/14/85 1 IT ME 
H-09b CULEBRA STRONTIUM 7.2000 NA 0.0000 < 0.01 < 0.01 mg/l 01/28/87 2 IT ME 
H·09b CULEBRA STRONTIUM 8.0000 8.1000 < 0.01 < 0.01 mg/l 06!21!88 3 IT ME 
H-09b CULEBRA STRONTIUM 7.5000 6.4000 < .01 < .01 mg/l 01!19/90 4 IT MT 
H-09b CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT v 
H·09b CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H-09b CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06!21/88 3 IT v 
H-09b CULEBRA STYRENE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEBRA SUlfATE 1600.0000 1300.0000 mg/l 11/14/85 1 IT GC 
H·09b CULEBRA SULFATE 1700.0000 NA 0.0000 mg/l 01/28/87 21T GC 
H-09b CULEBRA SULFATE 1600.0000 NA 0.0000 mg/l 06/21/88 3 IT GC 
H-09b CULEBRA SULFATE 1800.0000 1900.0000 mg/l 01/19/90 4 IT GC 
H-09b CULEBRA TETRACHlOROETHYlENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H-09b CULEBRA TETRACHlOROETHYlENE < 5.0000 NA 0.0000 ug/l 01!28/87 2 IT v 
H-09b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H-09b CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01!19/90 4 IT v 
H-09b CULEBRA THAlliUM < 0.5000 NA 0.0000 < 0.005 < 0.005 rng/l 01/28/87 21T ME 
H-09b CULEBRA THALLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 IIIII/I 06/21/88 3 IT ME 
H-09b CULEBRA THALLIUM < 10.0000 NA 0.0000 < .01 < .01 IIIII/I 01/19/90 41T MT 
H-09b CULEBAA TITANiUM 0.0600 0.0600 < 0.01 0.04 IIIII/I 11/14/85 1 IT ME 
H·09b aJlEBRA TITANIUM < 0.3000 NA 0.0000 < 0.03 < 0.03 IIIII/I 01/28/87 21T ME 
H-09b CULEBRA TITANIUM 0.1300 0.1100 0.01 0.01 IIIII II 06/21/88 liT ME 
H-09b CULEBRA TITANIUM 0.0100 < 0.0100 < .01 < .01 IIIII/I 01/19/90 4 IT MT 
H-09b aJLEBRA TOLUENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H-09b CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H-09b aJLEBRA TOLUUE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEBAA TOLUENE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 41T v 
H-09b CULEBRA TOTAL ORGANIC CARBON 2.0000 NA 0.0000 11111/l 11/14/85 1 IT GC 
H·09b aJLEBRA TOTAL ORGANIC CARBON 3.0000 NA 0.0000 IIIII/I 01/28/87 21T GC 

• • • 
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H-09b CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1119/l 06/21/88 3 IT GC 
H-09b CULEIIRA TOTAL ORGANIC CARBON 1.0000 < 1.0000 1119/l 01!19/90 4 IT GC 
H-09b CULEBRA TOTAL ORGANIC HALOGEN 0.2200 NA 0.0000 1119/l 11/14/85 1 IT GC 
H·09b CULEIIRA TOTAL ORGANIC HALOGEN < 0.0500 NA 0.0000 1119/l 01/28/87 2 IT GC 
H·09b CULEIIRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 11111/l 06/21/88 3 IT GC 
H·09b CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 RV/l 01/19/90 4 IT GC 
H·09b CULEBRA TRANS-1,2-0ICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 11!14/85 1 IT v 
H·09b CULEIIRA TRANS·1,2~DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H-09b CULEIIRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 liT v 
H-09b CULEIIRA TRANS-1,2-DICHLOROETHYLENE <· 5.0000 NA 0.0000 < 5 T < 5 " ug/l 01/19/90 4 IT v 
H·09b CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b . CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 < 5 T < 5 H ug/l 01!19/90 4 IT v 
H·09b CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b CULE8RA TRICHlOROETHYLENE < 5.0000 NA 0.0000 ug/l 01/28/87 2 IT v 
H·09b CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULE8RA TRICHLOROETHYLENE < 5.0000 NA 0.0000 < 5 T < 5 " ug/l 01/19/90 4 IT v 
H·09b CULEBRA VANADIUM 0.0300 , 0.0500 < 0.01 < 0.01 11111/l 06/21/88 3 IT HE 
H·09b CULEBRA VANADIUM < 0.0500 < 0.0500 < .05 < .05 1119/l 01!19/90 4 IT HT 
H·09b CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 11!14/85 1 IT v 
H·09b CULE8RA VINYL ACETATE < 10.0000 NA 0.0000 ut/l 01/28/87 2 IT v 
H-09b CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 3 IT v 
H-09b CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 < 10 T < 10 " ug/l 01/19/90 4 IT v 
H·09b CULEBRA VINYL ,CHLORIDE < 10.0000 NA 0.0000 ug/l 11!14/85 1 IT v 
H·09b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ue/t 01/28/87 2 IT v 
H·09b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/21/88 3 IT v 
H·09b CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 < 10 T < 10 " ug/l 01/19/90 4 IT v 
H·09b aJLEIRA XYLENE < 1.0000 NA 0.0000 ug/l 11/14/85 1 IT v 
H·09b a.ILEIRA XYLENE < 5.0000 NA 0.0000 "''' 01/28/87 ZIT v 
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H·09b CULEIRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/21/88 3 IT v 
H·09b CULEIRA XYLENE < 5.0000 NA 0.0000 < 5 T < 5 M ug/l 01/19/90 4 IT v 
H·09b CULEIRA ZINC 0.0200 0.0200 < 0.01 < 0.01 mg/l 11/14/85 1 IT ME 
H·09b CULEIRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 01/28/87 21T ME 
H·09b CULEIRA ZINC < 0.0100 < 0.0100 < 0.01 < 0.01 1111/l 06/21/88 l IT ME 
H·09b CULEIRA ZINC < 0.0200 < 0.0200 < .02 < .02 1119/l 01/19/90 4 IT MT 
H·09b CULEIRA pH 7.5000 7.9800 11!14/85 1 IT GC 
H·09b CULEIRA pH 7.4400 7.4600 01/28/87 2 IT GC 
H·09b CULEIRA pH 7.0300 7.0800 06/21/88 liT GC 
H·09b CULEIRA pH 7.4100 7.4200 01/19/90 4 IT GC 

** H·11b3 
H·11b3 CULEIRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 tiT v 
H·11b3 CULEIRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEIRA 1,1,1-TRICHLOROETHANE < 5.0000 NA O.DOOO T < 5.0 ug/l 09/15/87 liT v 
H-11b3 CULEIRA 1,1,2,2·TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11b3 CULEIRA 1,1,2,2·TETRACHLOAOETHANE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H-11b3 CULEIRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09!15/87 l IT v 
H-11b3 CULEIRA 1,1,2·TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEIRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v 
H-11b3 CULEIRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09!15/87 3 IT v 
H-11b3 CULEIRA 1,1-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11b3 CULEIRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v 
H-11b3 CULEIRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 l IT v 
H·11b3 CULEIRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11b3 CULEIRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v 
H-11b3 CULEIRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 l IT v 
H-11b3 CULEIRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA 1,2,4-TRICHLOAOBENZENE < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
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H-11b3 CULEIRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEIRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEIRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEIRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEIRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEIRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEIRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 3 IT v 
H-11b3 CULEIRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEIRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEIRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 liT v 
H-11b3 CULEIRA 1,2-DIPHENYLHYDRAZINE < 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H·11b3 CULEIRA 1,1-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEIRA 1,1-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEIRA 1,1-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEIRA 1,4-0ICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H· 11b3 CULEIRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEIRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT sv 
H·11b3 CULEIRA 2,3,7,8· TETRACHLOROBENZO·P·DIO < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 

XIII 
H·11b3 CULEIRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEIRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEIRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09/15/87 l IT sv 
H-11b3 CULEIRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA 2,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/04/86 21T SY 
H-11b3 CULEIRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09!15/87 liT sv 
H·11b3 CULEIRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 CULEIRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 

• • • 
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H-11b3 CULEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBAA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 Ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 us/l 06/04/85 1 IT sv 
H-11b3 CULEBRA 2,4-DINITAOPHENOL < 50.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA 2,4-DINITAOTOLUENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBRA ·2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 2,4-DINITAOTOLUENE < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT sv 
H-11b3 CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 2,6-oiNITROTOLUENE < 10.0000 NA 0.0000 ug/l 09/15/87 31T sv 
H-11b3 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 06/04/85 11T v 
H-11b3 CULEBRA 2·BUTANONE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H-11b3 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/15/87 3 IT v 
H-11b3 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11b3 CULEBRA 2-CHL'OROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H-11b3 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 09!15/87 3 IT v 
H-11b3 CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H-11b3 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA 2-CHLOROPHENOl < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBRA 2-CHlOROPHENOl < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H- 11b3 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11b3 CULEBAA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H-11b3 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 09!15/87 liT v 
H-11b3 CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBAA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
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H-11b3 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 WlEBRA 2-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBRA 2· METHYlPHENOl < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 2-METHYlPHENOl < 10.0000 NA 0.0000 ug/l 09!15/87 liT sv 
H·11b3 CULEBRA 2·NITROANILINE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT SV 
H-11b3 CULEBRA 2-NITROAIIILINE < 50.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 2· NIT ROAN ILl NE < 50.0000 NA 0.0000 ug/l 09!15/87 3 IT sv 
H·11b3 CULEBRA 2·NITROPHENOl < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA 2-NITROPHEIIOL < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 CULEBRA 2-NITROPHENOl < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULEBRA 3,3'·DICHLOROBENZIOINE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 . CULEBRA 3,3'·DICHLORoBENZIDINE < 20.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 IIA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULEBRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 WLEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/04/86 ZIT sv 
H·11b3 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT sv 
H-11b3 CULEBRA 3-NITROANILINE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 09!15/87 3 IT sv 
H· 11b3 CULEBRA 4,6-DINITRO·O·CRESOL < 10.0000 IIA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 WLEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 WLEBRA 4,6-DJNITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 09!15/87 3 IT sv 
H·11b3 WLEBRA 4·BROMOPHENYl PHENYL ETHER < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA 4·BROMOPHENYl PHENYl ETHER < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 WLEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT SV · 
H·11b3 WLEBRA 4·CHLOROANILINE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT sv 
H·11b3 WLEBRA 4·CHLOROPHENYl PHENYl ETHER < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 

• • • 
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H-11b3 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 09/15/87 ]IT sv 
H-11b3 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEIRA 4·MET"YL·2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 09/15/87 3 IT v 
H·11b3 CULEBRA 4· METHYLPHENOL < 1.0000 NA o.oooo ug/l 06/04/85 11T sv 
H-11b3 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 09115/87 3 IT sv 
H·11b3 CULEBRA 4·NJTROANILINE < 1.0000 NA 0.0000 Ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 06/04,/86 2 IT sv 
H-11b3 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULEBAA 4·NIT!IOPHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA 4-NITiiOPHENOL < 50.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 CULEIRA 4·NITAOPHENOL < 10.0000 NA 0.0000 ug/l 09115/87 3 IT sv 
H·11b3 CULEIRA ACENAPHTHENE c 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H-11b3 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H· 11b3 CULEBRA ACENAPHTHENE c 10.0000 NA 0.0000 ug/l 09/15/87 ]IT sv 
H·11b3 CULEBRA ACENAPHTHYLENE c 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA ACENAPHTHYLENE c 10.0000 NA 0.0000 ug/l 09/15/87 31T sv 
H·11b3 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA ACETONE c 10.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEBRA ACETONE 16.0000 NA 0.0000 T 19 ug/l 09/15/87 3 IT v 
H·11b3 CULEBRA ACROLEIN c 10.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA ACRYLQNITRILE c 10.0000 NA 0.0000 ug/l 06/04/85 11T v 
H·11b3 CULEIRA ALKALIMITY (C03) 0.0000 0.0000 1111/l 06/04/86 2 IT GC 
H-11b3 CULEIRA ALKALINITY (C03) 0.0000 0.0000 1111/l 09115/87 3 IT GC 
H·11b3 CULEIRA ALKALINITY (C03) 0.0000 NA 0.0000 1111/l 10/25/89 4 IT GC 
H·11b3 CULEIRA ALKALINITY (C03) 0.0000 NA 0.0000 1111/l 10117/90 5 IT GC 
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H·11b3 CULEBRA ALKALINITY (HC03) 5Z.OOOO 54.0000 mg/l 06/04/116 ZIT GC 
H-11b3 CULEBRA ALKALINITY (HC03) 52.0000 NA 0.0000 mg/l 09/15/87 3 IT GC 
H-11b3 CULEBRA ALKALINITY (HC03) 54.0000 NA 0.0000 mg/l 10/25/89 4 IT GC 
H-11b3 CULEBRA ALKALINITY (HC03) 44.0000 0.0000 nv/l 10/17/90 5 IT GC 
H·11b3 CULEBRA ALUMIII\It < 0.0100 < 0.0100 < 0.01 < 0.01 1119/l 06/04/85 1 IT ME 
H-11b3 CULEBRA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 nv/l 06/04/116 ZIT ME 
H-11b3 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 1119/l 09/15/87 3 IT ME 
H·11b3 CULEBRA ALUMINUM < z.oooo < z.oooo < o.z < 0.2 1119/l 10/Z5/89 4 IT MT 
H·11b3 CULEBRA ALUMINUM < z.oooo < z.oooo nv/l 10/17/90 5 IT MT 
H-11b3 CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 . CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/04/116 ZIT sv 
H·11b3 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT SV 
H·11b3 CULEBRA ANTIMONY 0.9000 0.9000 < 0.05 < 0.05 1110/l 09/15/87 3 IT M£ 
H·11b3 CULEBRA ANTIMONY < 0.6000 < 0.6000 < 0.06 < 0.06 nv/l 10/Z5/89 4 IT MT 
H·11b3 CULEBRA ANTIMONY < 0.6000 < 0.6000 ~~~g/l 10/17/90 5 IT MT 
H·11b3 CULEBRA ARSENIC 0.1500 0.1500 < 0.01 < 0.01 1118/l 06/04/85 1 IT ME 
H·11b3 CULEBRA ARSENIC 0.0400 0.0400 < 0.001 < 0.001 1118/l 06/04/116 ZIT ME 
H·11b3 CULEBRA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 09!15/87 3 IT ME 
H·11b3 CULEBRA ARSENIC < 0.1000 NA 0.0000 < 0.01 < 0.01 1110/l 10/Z5/89 4 IT MT 
H·11b3 CULEBRA ARSENIC < 0.1000 NA 0.0000 1110/l 10/17/90 5 IT MT 
H·11b3 CULEBRA BARIUM < 0.1000 < 0.1000 < 0.1 < 0.1 1118/l 06/04/85 1 IT ME 
H·11b3 CULEBRA BAR I~ 0.0500 NA 0.0000 < 0.005 < 0.005 1110/l 06/04/116 21T ME 
H·11b3 CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1110/l 09!15/87 3 IT ME 
H·11b3 CULEBRA BARIUM < 2.0000 < z.oooo < 0.2 < 0.2 1110/l 10/Z5/89 4 IT MT. 
H·11b3 CULEBRA BARIUM < z.oooo < 2.0000 1110/l 10/17/90 5 iT MT 
H·11b3 CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 06/04/116 ZIT v 
H·11b3 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 3 IT v 

• • • 
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H-11b3 CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 06/04/85 11T 5V 
H·11b3 CULEBRA BENZOCA)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H· 11b3 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 06/04/85 11T 5V 
H·11b3 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT 5V 
H-11b3 CULEBRA BENZOCG,H,I)PERYLENE < 1.0000 NA O.OOOD ug/l 06/04/85 11T sv 
H-11b3 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT 5V 
H-11b3 CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT 5V 
H-11b3 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/04/86 21T 5V 
H·11b3 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULEBRA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT 5V 
H·11b3 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H· 11b3 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 09!15/87 3 IT 5V 
H·11b3 CULEBRA BENZYL ·ALCOHOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT 5V 
H-11b3 CULEBRA BENZYL ;ALCOHOL < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT 5V 
H-11b3 CULEBRA BENZYL ·ALCOHOL < 10.0000 NA 0.0000 ug/l 09!15/87 3 IT 5V 
H-11b3 CULEBRA BERYLLIUM 0.0010 0.0010 0.001 0.001 lllg/l 06/04/85 11T ME 
H-11b3 CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 RV/l 06/04/86 2 If ME 
H-11b3 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 09!15/87 3 IT ME 
H·11b3 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 Mg/l 10/25/89 4 IT MT 
H-11b3 CULEBRA BERYLLiUM < 0.0500 < 0.0500 lllg/l 10!17/90 5 IT MT 
H-11b3 CULEBRA BI5(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 If sv · 
H·11b3 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 09/15/87 l If sv 
H·11b3 CULEBRA BIS(2·CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA 815(2-~HLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
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H-11bl CULEBRA BI5(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 09/15/87 l IT 5V 
H·11bl CULEBAA BI5(2·CHLOROISOPROPYL)ETHER < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT 5V 
H-11b3 CULEBAA BIS(Z·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 06/04/86 Z IT sv 
H·11b3 CULEBRA BI5(Z·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 09115/87 l IT sv 
H·11bl CULEIAA BI5(2-ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11bl CULEBRA BI5(2·ETHYLHEXYL)PHTHALATE 97.0000 NA 0.0000 ug/l 06/04/86 ZIT sv 
H·11b3 CULEBRA BI5(Z·ETHYLHEXYL)PHTHALATE 12.0000 NA 0.0000 ug/l 09/15/87 liT sv 
H·11bl CULEIAA BI5(CHlOROMETHYL)ETHER < 4.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11bl CULEBAA BORON 13.0000 NA 0.0000 < 0.10 < 0.10 .... ,, 06/04/85 1 IT ME 
H-11b3 CULEBRA BORON 30.0000 NA 0.0000 0.03 O.Ol 1118/l 06/04/86 2 IT ME 
H·11bl CULEBRA BORON 10.0000 30.0000 < 0.01 < 0.01 1119/l 09115/87 l IT ME 
H·11bl CULEBRA BORON 10.0000 10.0000 < 0.02 < o.oz .... ll 10!25/89 4 IT MT 
H-11bl CULEBAA BORON 11.0000 11.0000 .... ,, 10/17/90 5 IT MT 
H-11bl CULEBRA BROMIDE 100.0000 100.0000 1118/l 06/04/85 1 IT GC 
H-11bl CULEBRA BROMIDE 48.0000 NA 0.0000 ..... ,, 06/04/86 2 IT GC 
H-11b3 CULEBRA BROMIDE 52.0000 NA 0.0000 .... ll 09115/87 l IT GC 
H-11bl CULEBAA BROMID~ 21.0000 17.0000 .... ,, 10!25/89 4 IT GC 
H-11bl CULEBRA BROMIDE 51.0000 NA 0.0000 .... ,, 10117/90 SIT GC 
H·11bl CULEBRA BROMOFORM < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11bl CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 06/04/86 ZIT v 
H-11b3 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 09115/87 l IT v 
H-11bl CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H·11bl CULEBAA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11bl CULEBRA BUTYL 8ENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/15/87 liT 5V 
H-11b.l CULEIRA CADMIIM 0.0500 0.0600 < 0.005 < 0.005 118/l 09115/87 liT M& 
H-11bl CULEIAA CADMIIM 0.0900 0.0900 < 0.005 0.006 118/l 10/Z5/89 4 IT MT 
H·11b.l CULEBRA CADMIIM 0.0600 0.0600 1118/l 10117/90 5 IT MT 
H·11bl CULEBRA CALC liM 1400.0000 NA 0.0000 118/l 06/04/86 ZIT ME 
H·11bl CULEBRA CALC liM 1370.0000 1350.0000 1118/l 09/15/87 3 IT ME 

• • • 
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H·11b3 CULEBRA CALCIUM 1500.0000 1500.0000 mg/l 10125/89 4 IT MC 
H·11b3 CULEBRA CALCIUM 1500.0000 1500.0000 mg/l 10/17/90 5 IT MC 
H·11b3 CULEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v 
H·11b3 CULEIRA CARBON ·DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 liT v 
H·11b3 CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEIRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v 
H·11b3 CULEIRA CARBON · TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 09115/87 l IT v 
H·11b3 CULEIRA CESIUM 0.1000 0.2800 O.Ol 0.04 mg/l 06/04/85 1 IT ME 
H·11b3 CULEIRA CESIUM 0.5000 NA 0.0000 0.2 0.2 mg/l 06/04/86 2 IT ME 
H·11b3 CULEIRA CESIUM 0.5600 0.5100 < 0.01 < 0.01 mg/l 09/15/87 l IT ME 
H·11b3 . CULEBRA CESIUM < 0.1000 < 0.1000 < 0.1 < 0.1 11111/l 10/25/89 4 IT MT 
H·11b3 CULEBRA CESIUM < 0.1000 < 0.1000 11111/l 10/17/90 5 IT MT 
H·11b3 CULEIRA CHLORIDE 65000.0000 65000.0000 J~V/l 06/04/86 2 IT GC 
H·11b3 CULEIRA CHLORIDE 61000.0000 64000.0000 mg/l 09/15/87 liT GC 
H·11b3 CULEBRA CHLORIDE 73400.0000 NA 0.0000 11111/l 10/25/89 4 IT GC 
H·11b3 CULEBRA CHLORIDE 56000.0000 56000.0000 mg/l 10117/90 5 IT GC 
H·11b3 CULEIRA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v 
H·11b3 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 l IT v 
H·11b3 CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 06/04/86 21T v 
H·11b3 CULEIRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 09115/87 l IT v 
H·11b3 CULEIRA CHLOROFORM < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEIRA CHLOROFORM < 5.0000 NA 0.0000 uell 06/04/86 21T v 
H·11b3 CULEIRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 uett 09/15/87 liT v 
H·11b3 CULEIRA CHROMIUM < 0.0010 < 0.0010 < 0.001 < 0.001 11111/l 06/04/85 1 IT ME 
H·11b3 CULEIRA CHRCIUUM 0.1200 NA 0.0000 < 0.01 < 0.01 11111/l 06/04/86 21T ME 
H·11b3 CULEIRA CHRCIUUM 0.3000 0.4000 < 0.01 < 0.01 11111/l 09115/87 3 IT ME 
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H-11bl CULEBRA CHRC»tii.IC 0.4000 0.4000 0.02 0.04 mg/l 10/25/89 4 IT MT 
H·11bl CULEIRA CHRC»tii.IC 0.4000 0.4000 mg/l 10/17/90 5 IT MT 
H·11bl CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11bl CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11bl CULEIRA CHRYSENE < 10.0000 NA 0.0000 ug/l 09/15/87 31T sv 
H·11b3 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 3 IT v 
H·11b3 CULEBRA COBALT 0.0300 NA 0.0000 < 0.01 < 0.01 11111/l 06/04/85 1 IT ME 

H·11bl CULEBRA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 1118/l 06/04/86 2 IT ME 

H·11bl CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 11111/l 09/15/87 31T ME 

H-11bl CULEBRA COBALT < 0.5000 < 0.5000 < 0.05 < 0.05 1118/l 10/25/89 4 IT MT 
H·11b3 CULEBRA COBALT < 0.5000 < 0.5000 1118/l 10/17/90 5 IT MT 
H·11b3 CULEBRA COPPER 0.2600 0.2500 < 0.01 < 0.01 tVIl 06/04/85 1 IT ME 

H·11b3 CULEBRA COPPER 0.1600 NA 0.0000 < 0.01 0.01 1118/l 06/04/86 2 IT ME 
H·11b3 CULEBRA COPPER 0.1000 0.1000 < 0.01 < 0.01 1118/l 09!15187 3 IT ME 
H·11b3 CULEBRA COPPER < 0.2500 < 0.2500 < 0.025 < 0.025 1118/l 10/25/89 4 IT MT 
H·11b3 CULEBRA COPPER < 0.2500 < 0.2500 1118/l 10!17/90 5 IT MT 
H·11bl CULEBRA CYANIDE 0.1500 NA 0.0000 1118/l 06/04/85 1 IT GC 
H·11bl CULEBRA CYANIDE < 0.0200 NA 0.0000 1118/l 06/04/86 2 IT GC 
H·11bl CULEBRA CYANIDE < 0.0400 NA 0.0000 1118/l 09!15/87 31T GC 
H·11bl CULEBRA CYANIDE < 0.0100 NA 0.0000 tVIl 10125/89 41T GC 
H·11bl CULEBRA CYANIDE < 0.0100 0.0000 11111/l 10117/90 5 IT GC 
H-11bl CULEIRA DI·N-BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11bl CULEIRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/04/86 21T SV 
H·11b3 CULEIRA DI·N-BOTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09/15/87 ]IT sv 
H-11bl CULEBRA OI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11bl CULEIRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11bl CULEIRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 09115/87 ]IT sv 
H·11b3 CULEBRA DIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 

• • • 
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H·11b3 CULEBitA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBitA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBitA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H-11b3 CULEBitA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBitA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBitA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11b3 CULEBitA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H· 11b3 CULEBitA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09115/87 3 IT v 
H-11b3 CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H-11b3 CULEBRA DICHLOROBROMOMETHANE < · 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H-11b3 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 09115/87 3 IT v 
H-11b3 . CULEBRA DICHLORODIFLUOROMETHANE < 10.0000 NA 0.0000 ug/l 06/04/85 11T v 
H-11b3 CULEBRA DIETHYl PHTHALATE < 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H-11b3 CULEBRA DIETHYl PHTHALATE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA DIETHYl PHTHALATE < 10.0000 NA 0.0000 ug/l 09115/87 liT sv 
H-11b3 CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H-11b3 CULEBRA DIMETHYl PHTHALATE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA DIMETHYl PHTHALATE < 10.0000 NA 0.0000 ug/l 09115/87 3 IT sv 
H-11b3 CULEBRA ETHYlBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 11T v 
H-11b3 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 06!04186 2 IT v 
H-11b3 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09115/87 3 IT v 
H-11b3 CULEBitA Eh 501.0000 NA 0.0000 riN 06/04/85 11T GC 
H-11b3 CULEBRA FlUORANTHENE < 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H-11b3 CULEBitA FlUORANTHENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBitA FlUORANTHENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA FlUORENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H-11b3 CULEBitA FlUORENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11b3 CULEBRA FlUORENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA FlUORIDE 1.0000 1.0000 1118/l 06/04/85 11T GC 
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H·11b3 CULEIRA FLUORIDE 1.2000 1.2000 mg/l 06/04/86 2 IT GC 
H·11b3 CULEIRA FLUORIDE 1.0000 NA 0.0000 mg/l 09/15/87 l IT GC 
H· 11b3 CULEIRA FLUORIDE 1.1DOO 1.ZOOO mg/l 10/Z5/89 4 IT GC 
H·11b3 CULEIRA FLUORIDE 1.1000 0.0000 mg/l 10/17/90 5 IT GC 
H·11b3 CULEIRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEIRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 09/15/87 l IT sv 
H·11b3 CULEIRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEIRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 09/15/87 l IT sv 
H·11b3 CULEIRA HEXACHLOROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 09/15/87 l IT sv 
H·11b3 CULEIRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 09/15/87 liT sv 
H·11b3 CULEBRA INDENOC1,2,l·CD)PYRENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA INDEN0(1,2,l·CD)PYRENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEIRA INDENOC1,Z,l·CD)PYRENE < 10.0000 NA 0.0000 ug/l 09/15/87 liT sv 
H·11b3 CULEIRA HI» IDE 1.1000 NA 0.0000 mg/l 06/04/85 1 IT GC 
H·11b3 CULEBRA IODIDE 0.4800 NA 0.0000 11111/l 06/04/86 21T GC 
H·11b3 CULEBRA IODIDE < 2.0000 < 2.0000 mg/l 09/15/87 liT GC 
H·11b3 CULEIRA IODIDE < 2.0000 < 2.0000 11111/l 10/25/89 4 IT GC 
H·11b3 CULEIRA IODIDE < 2.0000 < 2.0000 11111/l 10/17/90 5 IT GC 
H·11b3 CULEIRA IRON 0.7100 0.6100 < 0.01 < 0.01 11111/l 06/04/85 1 IT ME . 

H·11b3 CULEBRA IRON < 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 06/04/86 2 IT ME 
H·11b3 CULEIRA IRON O.lOOO O.lOOO < 0.01 < 0.01 11111/l 09/15/87 liT ME 
H·11b3 CULEIRA IRON < 1.0000 < 1.0000 < 0.1 < 0.1 11111/l 10/25/89 4 IT MT 
H·11b3 CULEBRA IRON < 1.0000 < 1.0000 11111/l 10/17/90 5 IT MT 

• • • 
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H·11b3 CULEIRA ISOPHORONE < 4.0000 NA 0.0000 ugll 06104185 1 IT sv 
H·11b3 CULEIRA ISOPHORONE < 10.0000 NA 0.0000 ugll 06104186 2 IT sv 
H·11b3 CULEIRA ISOPHORONE < 10.0000 NA 0.0000 ugll 09115187 ] IT sv 
H·11b3 CULEIRA LEAD 0.1900 NA 0.0000 < 0.01 < 0.01 lllllll 06104185 1 IT ME 
H·11b3 CULEIRA LEAD 0.5200 NA 0.0000 < 0.05 < 0.05 -all 06104186 2 IT ME 
H· 11b3 CULEIRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 -all 09115/87 ] IT ME 
H·11b3 CULEIRA LEAD 0.5000 0.5000 < 0.05 0.06 lllg/l 10125189 4 IT MT 
H· 11b3 aiLE IRA LEAD 0.6000 0.6000 IIIUil 10117/90 5 IT MT 
H·11b3 aiLE IRA LITHIUM 9.5000 9.5000 < 0.01 < 0.01 11181l 09115187 3 IT ME 
H· 11b3 CULEIRA LITHIUM 0.6000 0.6000 < 0.01 < 0.01 11181l 10125189 4 IT MT 
H-11b3 aiLE BRA LITHIUM 0.5000 0.5000 11181l 10117/90 5 IT MT 
H-11b3 CULEBRA MAGNESIUM 1100.0000 NA 0.0000 IIIUil 06104186 2 IT ME 
H·11b3 CULEIRA MAGNESIUM 1080.0000 1070.0000 -all 09115187 31T ME 
H·11b3 CULEIRA MAGNESIUM 1200.0000 1200.0000 -all 10125/89 4 IT MC 
H·11b3 CULEIRA MAGNESIUM 1100.0000 1100.0000 -all 10117190 5 IT MC 
H· 11b3 CULEIRA MANGANESE 0.3900 0.3900 < 0.01 < 0.01 lllgll 06104185 1 IT ME 
H·11b3 CULEIRA MANGANESE 0.2200 NA 0.0000 < 0.005 < 0.005 IIIUil 06104186 21T ME 
H·11b3 CULEIRA MANGANESE 0.2300 0.2300 < 0.005 < 0.005 IIIUil 09115187 ]IT ME 
H-11b3 CULEIRA MANGANESE 0.2300 0.2300 < 0.015 < 0.015 -all 10125189 4 IT MT 
H·11b3 aiLE IRA MANGANESE 0.2200 0.2300 -all 10117190 5 IT MT 
H·11b3 CULEIRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 -all 06104185 1 IT ME 
H·11b3 aiLE IRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 11181l 06104186 2 IT ME 
H-11b3 CULEIRA MERCURY < 0.0004 < 0.0004 < 0.0002 < 0.0002 -all 09115187 ] IT ME 
H·11b3 CULEIRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 -all 10125189 4 IT MT 
H-11b3 aJLEIRA MERCURY < 0.0002 < 0.0002 -all 10117190 5 IT MT 
H·11b3 CULEIRA METHYL BROMIDE < 10.0000 NA 0.0000 ugll 06104185 1 IT v 
H·11b3 CULEIRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 06104186 2 IT v 
H·11b3 aiLE IRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 09115187 ]IT v 
H·11b3 CULEIRA METHYL CHLORIDE < 10.00oo NA 0.0000 utll 06104/85 1 IT v 
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H·11b3 CULEIRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEIRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l f¥9/15/87 3 IT v 
H·11b3 CULEIRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEIRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 06/04/86 21T v 
H·11b3 CULEIRA METHYLENE CHLORIDE 8.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 liT v 
H·11b3 CULEIRA MOLYBDENUM 0.0320 NA 0.0000 < 0.001 < 0.001 lllg/l 06/04/85 1 IT ME 

H·11b3 CULEIRA MOLYBDENUM 0.2500 NA 0.0000 < 0.01 0.01 11111/l 06/04/86 2 IT ME 

H·11b3 CULEIRA MOLYBDENUM 0.2600 0.2600 < 0.01 < 0.01 11111/l 09/15/87 3 IT ME 

H·11b3 CULEBRA MOLYBDENUM 0.2000 0.2000 < 0.02 < 0.02 1118/l 10/25/89 4 IT MT 
H·11b3 CULEBRA MOLYBDENUM · 0.3000 0.3000 lllg/l 10/17/90 5 IT MT 

H·11b3 CULEBRA N-NITROSO·DI·METHYLAMINE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA N·NITROSO·DI·N·PROPYLAMINE <" 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULEBRA N·NITROSO·DI·PHENYLAMINE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEIRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEIRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 06/04/85 11T SV 
H·11b3 CULEIRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEIRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULEIRA NICKEL 1.1000 ' 1.1000 < 0.01 < 0.01 11111/l 06/04/85 1 IT ME 
H·11b3 CULEIRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 llg/l 06/04/86 2 IT ME 
H·11b3 CULEIRA NICKEL < 0.3000 < 0.3000 < 0.0] < 0.03 llg/l 09/15/87 3 IT ME 
H·11b3 CULEBRA NICKEL < 0.4000 < 0.4000 < 0.04 < 0.04 1118/l 10/25/89 4 IT MT 
H·11b3 CULEIRA NICKEL < 0.4000 < 0.4000 118/l 10/17/90 5 IT MT 
H·11b3 CULEIRA NITRATE < 0.1000 < 0.1000 118/l N03·N 06/04/85 1 IT GC ' 

H·11b3 CULEIRA NITRATE < 0.1000 < 0.1000 118/l NOl·N 06/04/86 2 IT GC 
H·11b3 CULEIRA NITRATE < 0.3000 NA 0.0000 118/l N03·N 09/15/87 liT GC 
H·11b3 aJLEIRA NITRATE < 0.0200 NA 0.0000 118/l 10/25/89 41T GC 
H·11b3 aJLEIRA NITRATE < 0.0200 0.0000 118/l 10/17/90 5 IT GC 

• • • 
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H·11bl CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 06/04/85 11T sv 
H·11bl CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H· 11bl CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11b3 CULEBRA P·CHLORO-M-CRESOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11bl CULEBRA P·CHLORO· M·CRESOL < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H-11bl CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H-11bl CULEBRA PCB < 1.0000 NA 0.0000 ug/l 06/04/86 2 IT PC 
H·11bl CULEBRA PCB < 1.0000 NA 0.0000 ug/l 09/15/87 3 IT PC 
H·11b3 CULEBRA PENTACHLOROPHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11bl CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11bl CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11bl CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11bl CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 06/04/86 21T sv 
H·11b3 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11bl CULEBRA PHENOL < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11bl CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11bl CULEBRA PHENOLICS 0.0090 NA 0.0000 1118/l 06/04/85 1 IT GC 
H·11bl CULEBRA PHENOLICS < 0.0020 0.0060 11111/l 06/04/86 2 IT GC 
H·11bl CULEBRA PHENOLICS 0.0200 NA 0.0000 11111/l 09/15/87 3 IT GC 
H·11bl CULEBRA PHENOLICS 0.0100 NA 0.0000 1111/l 10/25/89 4 IT GC 
H-11bl CULEBRA PHENOLICS . < 0.0050 0.0000 1111/l 10/17/90 5 IT GC 
H·11b3 CULEBRA PHOSPHATE 0.0200 NA 0.0000 11111/l T·P04-P 06/04/85 1 IT GC 
H·11bl CULEBRA PHOSPHATE < 0.0100 < 0.0100 11111/l T-P04-P 06/04/86 21T GC 
H·11bl CULEBRA PHOSPHATE 0.0100 NA 0.0000 1111/l T ·P04·P 09115/87 3 IT GC 
H·11bl CULEBRA PHOSPHORUS 0.0400 NA 0.0000 1118/l 10/25/89 4 IT GC 
H·11bl CULEBRA PHOSPHORUS < 0.0100 0.0000 1118/l 10/17/90 5 IT GC 
H·11bl CULEBRA POTASSIUM 720.0000 NA 0.0000 1111/l 06/04/86 2 IT ME 
H-11bl CULEBRA POTASSIUM 980.0000 990.0000 1118/l 09!15/87 3 IT ME 
H·11bl CULEBRA POTASSIUM 780.0000 800.0000 1118/l 10/25/89 41T MC 
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H·11b3 CULEBRA POTASSIUM 680.0000 670.0000 mg/l 10/17/90 5 IT MC 
H·11b3 CULI:BRA PYRENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT sv 
H·11b3 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 06/04/86 2 IT sv 
H·11b3 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 09/15/87 3 IT sv 
H·11b3 CULI:BRA RESIDUE, FILTERABLE a 180 C 122000.0000 NA 0.0000 lllg/l 06/04/85 1 IT GC 
H·11b3 CULEBRA RESIDUE, FILTERABLE a 180 C 121000.0000 121000.0000 1119/l 06/04/86 2 IT GC 
H·11b3 CULEBRA RESIDUE, FILTERABLE a 180 C 120000.0000 NA 0.0000 lllg/l 09/15/87 31T GC 
H·11b3 CULEBRA RESIDUE, FILTERABLE a 180 C 116000.0000 116000.0000 1119/l 10/25/89 4 IT GC 
H·11b3 CULEBRA RESIDUE, FILTERABLE a 180 C 113000.0000 0.0000 lllg/l 10/17/90 5 IT GC 
H·11b3 CULEBRA RESIDUE, NONFILTERABLE a 105 C 220.0000 NA 0.0000 1119/l 06/04/85 1 IT GC 
H·11b3 CULEBRA RESIDUE, NONFILTERABLE a 105 C 170.0000 170.0000 11111/l 06/04/86 2 IT GC 
H·11b3 CULEBRA RESIDUE, NONFILTERABLE a 105 C 130.0000 110.0000 mg/l 09/15/87 3 IT GC 
H·11b3 CULEBRA RESIDUE, NONFILTERABLE a 105 C 40.0000 39.0000 1119/l 10/25/89 41T GC 
H·11b3 CULEBRA RESIDUE, NONFILTERABLE a 105 C 640.0000 0.0000 1119/l 10/17/90 5 IT GC 
H·11b3 CULEBRA SELENIUM < 0.0010 < 0.0010 < 0.001 < 0.001 lllg/l 06/04/85 1 IT ME 
H·11b3 CULEBRA SELENIUM < 0.1000 < 0.1000 0.001 0.001 1119/l 06/04/86 2 IT ME 
H·11b3 CULEBRA SELENIUM < 5.0000 < 5.0000 < 0.005 < 0.005 1119/l 09/15/87 3 IT ME 
H·11b3 CULEBRA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 1118/l 10/25/89 4 IT MT 
H·11b3 CULEBRA SELENIUM < o.osoo NA 0.0000 1118/l 10/17/90 5 IT MT 
H·11b3 CULEBRA SILICA 15.0000 15.0000 < 0.2 0.51 1118/l 06/04/85 1 IT ME 

H-11b3 CULEBRA SILICA 150.0000 NA 0.0000 0.45 0.47 1118/l 06/04/86 2 IT ME 
H-11b3 CULEBRA SILICA 12.0000 12.0000 < 0.2 < 0.2 1118/l 09/15/87 3 IT ME 
H-11b3 CULEBRA SILICA 4.7000 4.5000 1118/l 10/25/89 41T GC 
H·11b3 CULEBRA SILICA 4.1000 0.0000 1111/l 10/17/90 5 IT GC 

H-11b3 CULEBRA SILVER 0.1000 o. 1000 < 0.01 < 0.01 1118/l 09/15/87 31T ME 

H-11b3 CULEBRA SILVER 0.2000 0.2000 0.01 0.02 1118/l 10/25/89 41T MT 
H·11b3 CULEBRA SILVER 0.1000 0.1000 1118/l 10/17/90 5 IT MT 
H·11b3 CULEBRA SOOIUM 38000.0000 NA 0.0000 1118/l 06/04/86 21T ME 

H·11b3 CULEBRA SOOIUM 44000.0000 43000.0000 118/l 09/15/87 liT ME 

• , • •• 
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H·11b3 CULEBRA SOOIUM . 35000.0000 34000.0000 111!1/l 10/25/89 4 IT MC 
H·11b3 CULEBIIA SODIUM . 40000.0000 41000.0000 mg/l 10/17/90 5 IT MC 
H·11b3 CULEBRA SPECIFiC CONDUCTANCE 135000.0000 NA 0.0000 umos/cnQ25C 06/04/85 1 IT GC 
H·11b3 CULEBIIA SPECIFIC CONDUCTANCE 126000.0000 NA 0.0000 umos/c:nQ25C 06/04/86 2 IT GC 
H·11b3 CULEBRA SPECIFIC CONDUCTANCE 193000.0000 194000.0000 umos/cma25C 09/15/87 3 IT GC 
H·11b3 CULEBRA SPECIFlC CONDUCTANCE 126000.0000 126000.0000 ll4hos/CIIIi25C 10/25/89 4 IT GC 
H·11b3 CULEBRA SPECIFIC CONDUCTANCE 112000.0000 112000.0000 ll4hos/cnQ25C 10/17/90 5 IT GC 
H·11b3 CULEBRA STRONTIUM 18.0000 18.0000 0.02 0.02 111!1/l 06/04/85 1 IT M£ 
H·11b3 CULEBRA STRONTIUM 18.0000 NA 0.0000 0.04 0.05 mg/l 06/04/86 2 IT ME 
H·11b3 CULEBRA STRONTIUM 32.0000 32.0000 < 0.01 < 0.01 11111/l 09/15/87 liT ME 
H·11b3 CULEBRA STRONTIUM 23.0000 24.0000 < 0.01 < 0.01 11111/l 10/25/89 4 IT MT 
H·11b3 CULEBRA STRONTIUM 21.0000 21.0000 11111/l 10/17/90 5 IT MT 
H·11b3 CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 3 IT v 
H·11b3 CULEBRA SULFATE 6100.0000 6100.0000 11111/l 06/04/86 2 IT GC 
H·11b3 CULEBRA SULFATE 6200.0000 NA 0.0000 mg/l 09/15/87 3 IT GC 
H·11b3 CULEBRA SULFATE 6200.0000 NA 0.0000 1118/l 10/25/89 4 IT GC 
H·11b3 CULEBRA SULFATE 7400.0000 0.0000 1119/l 10/17/90 5 IT GC 
H·11b3 CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v 
H·11b3 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v 
H·11b3 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 3 IT v 
H·11b3 CULEBIIA THAlli lit < 5.0000 < 5.0000 < 0.005 < 0.005 1118/l 09115/87 3 IT ME 
H·11b3 CULEBRA THALLIUM < 10.0000 NA 0.0000 < 0.01 < 0.01 1118/l 10/25/89 4 IT MT 
H·11b3 CULEBRA THALLIUM < 10.0000 NA 0.0000 118/l 10117/90 5 IT MT 
H·11b3 CULEBRA TIN 0.6000 0.7000 < 0.04 < 0.04 118/l 09/15/87 liT ME 
H·11b3 CULEBRA TITANIUM 0.0200 0.0400 < 0.01 < 0.01 118/l 06/04/85 1 IT ME 
H·11b3 CULEBRA TITANIUM 0.6900 NA 0.0000 < 0.03 < 0.03 118/l 06/04/86 2 IT ME 
H·11b3 CULEBRA TITANIUM .0.5000 0.5000 < 0.03 < 0.03 1118/l 09115/87 3 IT ME 
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H·11b3 CULEIRA TITANIUM < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 10/25/89 4 IT MT H·11b3 CULEIRA TITANIUM 0.1000 0.1000 1119/l 10/17/90 5 IT MT H·11b3 CULEIRA TOLU£NE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v H·11b3 CULEIRA TOLU£NE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v H·11b3 CULEIRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 liT v H·11b3 CULEIRA TOTAL ORGANIC CARBON 2.0000 NA 0.0000 1119/l 06/04/85 1 IT GC H·11b3 CULEIRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 ~/l 06/04/86 2 IT GC H·11b3 CULEIRA TOTAL ORGANIC CARBON 2.0000 < 1.0000 1118/l 09!15/87 liT GC H·11b3 CULEIRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 10/25/89 4 IT . GC H·11b3 CULEIRA TOTAL ORGANIC CARBON 3.0000 2.0000 "V/l 10!17/90 5 IT GC H·11b3 CULEIRA TOTAL ORGANIC HALOGEN 1.5000 NA 0.0000 11119/l 06/04/85 1 IT GC H·11b3 CULEIRA TOTAL ORGANIC HALOGEN 0.8800 NA 0.0000 "V/l 06/04/86 21T GC H·11b3 CULEIRA TOTAL ORGANIC HALOGEN 11.0000 15.0000 1119/l 09/15/87 3 IT GC H·11b3 CULEIRA TOTAL ORGANIC HALOGEN 0.1700 0.1500 JIV/l 10/25/89 41T GC H·11b3 CULEIRA TOTAL ORGANIC HALOGEN 0.0600 < 0.0500 nv/l 10/17/90 5 IT GC H·11b3 CULEIRA TRANS·1,2·DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v H·11b3 CULEIRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v H·11b3 CULEIRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 3 IT v H·11b3 CULEIRA TRANS·t,l·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 06/04/86 2 IT v H·11b3 CULEIRA TRANS·1,l·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09!15/87 liT v H·11b3 CULEIRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 06/04/85 1 IT v H·11b3 CULEIRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/04/86 21T v H·11b3 CULEIRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 09/15/87 l IT v H·11b3 CULEIRA TRICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 06/04/85 11T v H·11b3 CULEIRA VANADIUM 0.2000 0.2000 < 0.01 < 0.01 1118/l 09!15/87 liT ME H·11b3 CULEIRA VANADIUM < 0.5000 < 0.5000 < 0.05 < 0.05 1118/l 10/25/89 4 IT MT H·11b3 CULEIRA VANADIUM < 0.5000 < 0.5000 ~W/l 10/17/90 5 IT MT H·11b3 CULEIRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 06/04/85 1 IT v H·11b3 CULEIRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 06/04/86 21T v 
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H-12 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBitA 1,1-DICHLOROETHANE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H·12 CULEBRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA 1,2,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA 1,2-DI~HLOROETHANE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA 1,2·DICHLOROETHANE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 liT v 
H·12 CULEBRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 01/16/87 21T v 
H-12 CULEBitA 1,2·DICHLOROPROPANE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 liT v 
H-12 CULEBRA 1,2-DIPHENYLHYDRAZINE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA 1,3-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/14/88 liT sv 
H·12 CULEBRA 1,3·DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA 1,4·DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEBRA 1,4-DitHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/16/87 21T sv 
H·12 CULEBRA 1,4·01CHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/14/88 liT sv 
H-12 CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA 2,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01/16/87 2JT sv 
H·12 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 12114/88 liT sv 
H-12 CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 

• • • 
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H-12 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H·12 CULEBitA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 12/14/88 31T sv 
H-12 CULEBRA 2,4-DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBitA 2,4-DIFHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBIIA 2,4-DJCHLOROPHENOL < 10.0000 NA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEBAA 2,4-DJMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBIIA 2,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBIIA 2,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBAA 2,4-DJNITROPHENOL < 10.0000 NA 0.0000 ug/l 08/09/85 11T sv 
H-12 CULEBAA 2,4·DINITROPHENOL < 50.0000 NA 0.0000 ug/l 01/16/87 21T sv 
H-12 CULEBRA 2,4·DINITROPHENOL < 50.0000 NA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 08/09/85 tiT sv 
H-12 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 12/14/88 liT sv 
H-12 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 01/16/87 ZIT v 
H-12 CULEBAA 2-BUTANONE < 10.0000 < 10.0000 T < 10 ug/l 12/14/88 liT v 
H-12 CULEBAA 2-CHLOAOETHYLVJNYL ETHER < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBAA 2-CHLOAOETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 01!16/87 ZIT v 
H·12 CULEBAA Z·CHLOAOETHYLVINYL ETHER < 10.0000 < 10.0000 T < 10 ug/l 12/14/88 liT v 
H·12 CULEBIIA 2·CHLOAONAPHTHALENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEBAA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ut/l 01!16/87 2 IT sv. 
H-12 CULEBRA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ut/l 12/14/88 liT sv 
H-12 CULEBRA 2·CHLOAOPHENOL < 1.0000 NA 0.0000 ut/l 08/09/85 1 IT sv 
H-12 CULEBIIA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/16/87 ZIT sv 
H-12 CULEBAA Z·CHLOAOPHENOL < 10.0000 NA 0.0000 ug/l 12/14/88 liT sv 
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H-12 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 01/16/87 21T v 
H-12 CULEBIA 2-HEXANONE < 10.0000 < 10.0000 T < 10 ug/l 12!14/88 l IT v 
H-12 CULEBRA 2-METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 12!14/88 liT sv 
H-12 CULEBIA 2-METHYLPHENOL < 1.0000 NA 0.0000 ugll 08/09185 1 IT sv 
H-12 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ugll 01!16187 21T sv 
H-12 CULEBIA 2-METHYLPHENOL < 10.0000 NA 0.0000 ugll 12!14/88 liT sv 
H-12 CULEBRA 2-NITROANILINE < 1.0000 NA 0.0000 ugll 08109185 1 IT sv 
H-12 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ugll 01!16187 21T sv 
H-12 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ugll 12114188 l IT sv 
H-12 CULEBRA 2-NITRoPHENOL < 1.0000 NA 0.0000 ugll 08/09185 1 IT sv 
H-12 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ugll 01!16187 2 IT sv 
H-12 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ugll 12114/88 l IT sv 
H-12 CULEBIA l,l'·DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA l,l'·DICHLOROBENZIOINE < 20.0000 NA 0.0000 ugll 01!16187 2 IT sv 
H-12 CULEBRA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ugll 12!14/88 l IT sv 
H-12 CULEBRA 1,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ugll 08/09/85 1 IT sv 
H-12 CULEBRA l,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ugll 01116187 2 IT sv 
H-12 CULEBitA l,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ugll 12/14188 liT sv 
H-12 CULEBRA l-NITROANILINE < 1.0000 NA 0.0000 ugll 08/09/85 1 IT sv 
H-12 CULEBRA l·NITROANILINE < 50.0000 NA 0.0000 ugll 01/16187 21T sv 
H-12 CULEBRA l·NITROANILINE < 50.0000 NA 0.0000 ugll 12!14188 liT sv 
H-12 CULEBIA 4,6-DIIIITRO·O-CRESOL < 10.0000 NA 0.0000 ugtl 08/09185 1 IT sv. 
H-12 CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 IIA 0.0000 ugll 01/16/87 21T sv 
H-12 CULEBRA 4,6-DIIIJTRO·O·CRESOL < 50.0000 IIA 0.0000 ug/l 12!14188 ]IT sv 
H-12 CULEBRA 4-BROMOPHEIIYL PHENYL ETHER < 1.0000 NA 0.0000 uill 08/09185 1 IT sv 
H-12 CULEBIA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01!16187 21T sv 

• • • 
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H·12 CULEBIIA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/1 12/14/88 3 IT sv 
H-12 CULEBIIA 4-CHLOROANILINE < 1.0000 NA 0.0000 ug/1 08/09/85 11T sv 
H-12 CULEBIIA 4- CHLOROAN Ill NE < 10.0000 NA 0.0000 ug/1 01/16/87 2 IT sv 
H-12 CULEBIIA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/1 12/14/88 31T sv 
H-12 CULEBIIA 4-CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBIIA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBIIA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/1 12/14/88 3 IT sv 
H-12 CULEBIIA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/1 08/09/85 1 IT v 
H-12 CULEBIIA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 ug/1 01/16/87 2 IT v 
H-12 CULEBIIA 4-METHYL-2-PENTANONE < 10.0000 < 10.0000 T < 10 ug/l 12/14/88 3 IT v 
H-12 CULEBIIA 4-METHYLPHENOL < 1.0000 NA 0.0000 ug/1 08/09/85 1 IT sv 
H-12 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/1 12/14/88 3 IT sv 
H·12 CULEBIIA 4-NITROANILINE < 1.0000 NA 0.0000 ug/1 08/09/85 1 IT sv 
H-12 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/1 01/16/87 2 IT sv 
H-12 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H·12 CULEBRA 4-NITROPHENOL < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEBIIA 4-NITROPHENOL < 50.0000 ' NA 0.0000 ug/1 01/16/87 2 IT sv 
H-12 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/1 12/14/88 3 IT-·--sv 

H-12 CULEBIIA ACENAPHTHENE < 1.0000 NA 0.0000 ug/1 08/09/85 1 IT sv 
H-12 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/1 12/14/88 3 IT sv 
H-12 CULEBIIA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/1 08/09/85 1 IT sv 
H-12 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/1 01/16/87 2 IT sv 
H-12 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/1 12/14/88 3 IT sv. 
H-12 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12. CULEBIIA ACETONE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA ACETONE < 10.0000 < 10.0000 T < 10 ug/1 12/14/88 3 IT v 
H-12 CULEBRA ACROLEIN < 10.0000 NA 0.0000 ug/1 08/09/85 1 IT v 
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H-12 . CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 08/09/85 1 IT GC 
H-12 CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 01/16/87 2 IT GC 
H-12 CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 12114/88 l IT GC 
H-12 CULEBRA ALKALINITY (HC03) 56.0000 NA 0.0000 mg/l 08/09/85 1 IT GC 
H-12 CULEBRA ALKALlNITY (HCOl) 62.0000 69.0000 mg/l 01/16/87 2 IT GC 
H-12 CULEBRA ALKALINITY (HC03) 46.0000 48.0000 mg/l 12114/88 l IT GC 
H-12 CULEBRA ALIIUNlJt 0.6600 NA 0.0000 < 0.01 < 0.01 mg/l 08/09/85 1 IT ME 
H-12 CULEBRA ALlJtiNtlt < 1.0000 NA 0.0000 < 0.1 < 0.1 mg/l 01/16/87 2 IT ME 
H-12 CULEBRA ALlJtiNUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 12114/Ba liT ME 
H-12 CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 01116/87 2 IT sv 
H-12 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEBRA ANTIMONY 1.0000 NA 0.0000 < 0.05 < 0.05 mg/l 01/16/87 2 IT ME 
H-12 CULEBRA ANTIMONY 1.9000 2.0000 < 0.05 < 0.05 mg/l 12114/88 l IT ME 
H-12 CULEBRA ARSENIC 18.0000 NA 0.0000 < 0.01 < 0.01 mg/l 08/09/85 1 IT ME 
H-12 CULEBRA ARSENIC 0.1700 NA 0.0000 < 0.01 < 0.01 mg/l 01/16/87 2 IT ME 
H-12 CULEBRA ARSENIC < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 12114/88 liT ME 
H-12 CULEBRA BARilJt 1.2000 1.2000 0.12 0.12 mg/l 08/09/85 1 IT ME 
H-12 CULEBRA BARilJt < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 01/16/87 21T ME 

H-12 CULEBRA BARilJt < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 12/14/88 liT ME 
H-12 CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 -CULEBRA BENZENE < 5.0000 IIA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA BENZENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 liT v 
H-12 CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA BENZO(A)ANTHRACENE < 10.0000 IIA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 12114/88 liT sv 
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H·12 CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULE8RA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 01/16/87 21T sv 
H·12 CULE8RA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 12114/88 l IT sv 
H-12 CULE8RA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULE8RA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 01116/87 2 IT sv 
H-12 CULE8RA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT 5V 
H-12 CULE8RA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 08.!09/85 1 IT sv 
H-12 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/16/87 21T 5V 
H·12 CULE8RA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 12/14/88 l IT 5V 
H-12 CULE8RA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 01/16/87 21T sv 
H-12 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 12114/88 l IT sv 
H-12 CULEBRA BENZYL ALCOHOL < 1.0000 NA 0.0000 ug/l 08/09/85 11T sv 
H· 12 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 01116/87 21T sv 
H-12 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 12/14/88 liT 5V 
H-12 CULEBRA BERYLLILM 0.0250 0.0230 < 0.001 < 0.001 q/l 08/09/85 1 IT ME 
H· 12 CULEBRA BERYLLILM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 01116/87 2 IT ME 
H-12 CULEBRA BERYLLILM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 12114/88 liT ME 
H-12 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 01/16/87 21T 5V 
H·12 CULEIRA BIS(2·CHLoROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 12/14/88 liT sv 
H·12 CULEIRA BIS(2·CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT 5V 
H-12 CULEIRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT 5V 
H-12 CULEIRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 12/14/88 l it sv 
H-12 CULEIRA BI5(2-CHLOROISOPROPYL)ETHER c 4.0000 NA 0.0000 ug/l 08/09/85 1 ·IT siJ 
H-12 CULEIRA BI5(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 Ullll 01/16/87 21T sv 
H-12 CULEIRA BI5(2-CHLOROISOPROPYL)ETHER < 10.0000 IIA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEIRA BI5(2·ETHYLHEXYL)PHTHALATE c 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEIRA BIS(2·ETHYLHEXYL)PHTHALATE 38.0000 IIA 0.0000 ug/l 01!16/87 21T sv 
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H·12 CULEBRA 81S(2·ETHYLHEXYL)PHTHALATE 16.0000 NA 0.0000 ug/l 12/14/88 liT sv 
H·12 CULEIRA BORON 15.0000 NA 0.0000 < 0.1 < 0.1 mg/l 08/09/85 1 IT ME 

H· 12 CULEIRA BORON 19.0000 NA 0.0000 < 0.01 < 0.01 mg/l 01/16/87 2 IT ME 

H·12 CULEIRA BORON 41.0000 41.0000 < 0.01 < 0.01 !!V/l 12/14/88 liT ME 

H·12 CULE8RA BROMIDE 140.0000 150.0000 11111/l 08/09/85 1 IT GC 

H·12 CULEBRA BROMIDE n.oooo NA 0.0000 mg/l 01/16/87 2 IT GC 

H·12 CULEIRA BROMIDE 86.0000 88.0000 qr/l 12114/88 liT GC 

H-12 CULEBRA BROMOFORM < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT y 

H-12 CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 01/16/87 21T y 

H-12 CULEBRA BROMOFORM < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 liT y 

H-12 CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT SY 

H-12 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01116/87 21T SY 

H-12 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12/14/88 l IT SY 

H-12 CULEBRA CADMIUM 0.0500 NA 0.0000 < 0.005 < 0.005 !!V/l 01116/87 2 IT ME 

H-12 CULEBRA CADMIUM 0.1500 0.1500 < 0.005 < 0.005 1118/l 12114/88 liT ME 

H-12 CULEBRA CALCIUM 1900.0000 1800.0000 0.2 0.2 1118/l 08/09/85 1 IT ME 

H-12 CULEBRA CALCIUM 1600.0000 1500.0000 mg/l 01/16/87 2 IT ME 

H-12 CULEBRA CALCIUM 1700.0000 1700.0000 1118/l 12/14/88 liT ME 

H-12 CULEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT y 

H-12 CULEIRA CARBON DISULFIDE < 5.0000' NA 0.0000 ug/l 01116/87 2 IT y 

H-12 CULEBRA CARBON DISULFIDE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 l IT y 

H-12 CULEIRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT y 

H-12 CULEIRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 01116/87 2 IT y 

H-12 CULEIRA CARBON TETRACHLORIDE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 l IT y 

H-12 CULEIRA CESIUM < 10.0000 NA 0.0000 < 1.0 < 1.0 1118/l 08/09/85 1 IT ME 

H-12 CULEBRA CESitJe 0.9000 NA 0.0000 < 0.1 < 0.1 118/l 01116/87 21T ME 

H-12 CULEIRA CESIUM < 0.0600 < 0.0600 < 0.06 < 0.06 118/l 12114/88 l IT ME 

H-12 CULEIRA CHLORIDE 80000.0000 NA 0.0000 118/l 08/09/85 1 IT GC 

H-12 CULEIRA CHLORIDE 18000.0000 79000.0000 1118/l 01/16/87 2 IT GC 

• • • 
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H-12 CULEBRA CHLORIDE 78200.0000 78600.0000 mg/l 12!14/88 3 IT GC 
H-12 CULEBRA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 01!16/87 2 IT v 
H·12 CULEBRA CHLOROBENZENE < 5.0000 < 5.0000 T < 5.0 ug/l 12!14/88 31T v 
H-12 CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 01!16/87 21T v 
H-12 CULEBRA CHLOROETHANE < 10.0000 < 10.0000 T < 10 ug/l 12!14/88 3 IT v 
H-12 CULEBRA CHLOROFORM < 2.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA CHLOROFORM < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEBRA CHROMIUM < 0.0010 < 0.0010 < 0.001 < 0.001 mg/l 08/09/85 11T ME 
H-12 CULEBRA CHROMIUM 0.3000 NA 0.0000 0.01 < 0.01 mg/l 01/16/87 2 IT ME 
H-12 CULEBRA CHROMIUM 0.7000 0.8000 < 0.01 < 0.01 mg/l 12/14/88 3 IT ME 
H-12 CULEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 < 5.0000 T < 5.0 ug/l 12!14/88 3 IT v 
H-12 CULEBRA COBALT 2.9000 1.9000 < 0.01 < 0.01 ~/l 08/09/85 1 IT ME 
H·12 CULEBRA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 01!16/87 2 IT ME 
H-12 CULEBRA COBALT 0.2000 0.2000 < 0.01 < 0.01 mg/l 12!14/88 3 IT ME 
H-12 CULEBRA COPPER 0.4500 0.4500 < 0.01 < 0.01 mg/l 08/09/85 1 IT ME 
H·12 CULEBRA COPPER < 0.1000 NA 0.0000 0.01 < 0.01 1111111/l 01/16/87 2 IT ME 
H-12 CULEBRA COPPER 0.1000 0.1000 < 0.01 < 0.01 118/l 12/14/88 3 IT ME 
H-12 CULEBRA CYANIDE < 0.0200 < 0.0200 118/l 08/09/85 1 IT GC 
H-12 CULEBIIA CYANIDE < 0.0200 NA 0.0000 118/l 01116/87 2 IT GC 
H-12 CULEBRA CYANIDE < 0.0200 < 0.0500 1118/l 12114/88 3 IT GC 
H-12 CULEBIIA DI·N·BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBIIA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
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H-12 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT SV 
H-12 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01!16/87 2 IT sv 
H-12 CULEBRA DI·N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBRA OIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/16/87 ZIT sv 
H-12 CULEBAA DIBENZO(A,H)ANTHAACENE < 10.0000 NA 0.0000 ug/l 12/14/88 31T sv 
H-12 CULEBAA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBAA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 01!16/87 ZIT sv 
H-12 CULEBAA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBitA DIBAOMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBAA OIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEBitA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBitA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA DICHLOROBROMOMETHANE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 31T v 
H-12 CULEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBAA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12/14/88 31T sv 
H-12 CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBAA DIMETHYL PHTHALATE < ' 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBIIA ETHYLBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBIIA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 01/16/87 ZIT v 
H-12 CULEBIIA ETHYLBENZENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H- 12 CULEBRA Eh 514.0000 NA 0.0000 rtN 08/09/85 1 IT GC 
H-12 CULEBIIA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBAA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBIIA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 

• • • 
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H-12 CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H-12 CULEBRA FLUORIDE 1.1000 1.2000 mg/l 08/09/85 1 IT GC 
11-12 CULEBRA FLUORIDE 1.1000 1.1000 mg/l 01/16/87 2 IT GC 
H-12 CULEBRA FLUORIDE 1.1000 1.2000 mg/l 12/14/88 3 IT GC 
H-12 CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/16/87 21T sv 
H-12 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA HEXACHLDROBUTADIENE < 10.0000 NA 0.0000 ug/l 12/14/88 liT sv 
H-12 CULEBRA HEXACHLDROCYCLOPENTADIENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA HEXACHLDROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 12/14/88 liT sv 
H-12 CULEBRA INDEN0(1,2,l-CD)PYRENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA INDEN0(1,2,l·CD)PYRENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEBRA INDENQ(1,2,l-CD)PYRENE < 10.0000 NA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEBRA IODID~ 1.6000 NA 0.0000 11111/l 08/09/85 1 IT GC 
H-12 CULEBAA IODIDE < 1.0000 NA 0.0000 11111/l 01/16/87 21T GC 
H-12 CULEBAA IODIDE < 2.0000 < 2.0000 1118/l 12/14/88 liT GC 
H-12 CULEBAA IRON 0.5600 NA 0.0000 < 0.01 < 0.01 1118/l 08/09/85 1 IT ME 
H-12 CULEBAA IRON 2.6000 NA 0.0000 < 0.01 < 0.01 1118/l 01/16/87 2 IT ME 
H-12 CULEBAA IRON 1.8000 1.8000 < 0.01 < 0.01 1118/l 12/14/88 liT ME 
H-12 CULEBAA ISOPHORONE < 4.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBAA ISOPHORONE < 10.0000 NA 0.0000 ug/l 01/16/87 21T sv 
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H·12 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 12/14/88 l IT sv 
H-12 CULEBRA LEAD 0.1800 NA 0.0000 < 0.01 < 0.01 mg/l 08/09/85 1 IT ME 
H·12 CULEBitA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 mg/l 01/16/87 2 IT ME 
H-12 CULEBitA LEAD 1.2000 1.2000 < 0.05 < 0.05 mg/l 12/14/88 liT ME 

H·12 CULEIIttA LITHIUM 0.7300 NA 0.0000 < 0.01 0.02 11111/l 01/16/87 2 IT ME 
H-12 CULEBitA LITHIUM 10.0000 11.0000 < 0.01 < 0.01 11111/l 12/14/88 liT ME 

H-12 CULEBitA MAGNESIUM 1400.0000 1400.0000 < 0.1 < 0.1 1119/l 08/09/85 1 IT ME 
H-12 CULEBRA MAGNESIUM 2000.0000 2000.0000 lllg/( 01/16/87 2 IT ME 
H-12 CULEBtiA fWlNESIUM 1700.0000 1700.0000 mg/l 12/14/88 liT ME 
H·12 CULEBttA MANGANESE 0.6400 0.6400 0.01 0.01 mg/l 08/09/85 1 IT ME 
H·12 CULEBitA MANGANESE 0.1600 NA 0.0000 < 0.005 < 0.005 11111/l 01/16/87 ZIT ME 
H·12 CULEBRA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 llg/l 12/14/88 3 IT ME 
H-12 CULEBRA MERCURY 0.0010 0.0009 0.0006 0.0006 llg/l 08/09/85 1 IT ME 
H-12 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 llg/l 01/16/87 2 IT ME 
H·12 CULEBRA MERCURY < 0.0004 NA 0.0000 < 0.0002 < 0.0002 11111/l 12114/88 3 IT ME 
H-12 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 01/16/87 21T v 
H-12 CULEBRA METHYL BROMIDE < 10.0000 < 10.0000 T < 10 ug/l 12/14/88 3 IT v 
H-12 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEIIttA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 01116/87 21T v 
H·12 CULEBitA METHYL CHLORIDE < 10.0000 < 10.0000 T < 10 ug/l 12/14/88 3 IT v 
H·12 CULEIIttA METHYLENE CHLORIDE < 20.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H·12 CULEIIttA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 01/16/87 21T v 
H-12 CULEBRA METHYLENE CHLORIDE 5.6000 5.3000 T < 5.0 ug/l 12114/88 3 IT v 
H·12 CULEBRA MOLYBDENUM 15.0000 NA 0.0000 < 0.01 < 0.01 1111/l 08/09/85 1 IT ME ·. 

H·12 CULEBRA MOLYBDENUM 0.3500 NA 0.0000 < 0.01 < 0.01 1111/l 01/16/87 2 IT ME 
H-12 CULEBIA MOLYBDENUM 0.3200 0.3200 < 0.05 0.05 11111/l 12114/88 liT ME 
H·12 CULEIIttA N·NITROSO·DI·METHYLAMINE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H-12 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 

• ·~ • 
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H·12 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/t 01/16/87 2 IT sv 
H·12 CULEIRA N·NI~ROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 12114/88 3 IT sv 
H·12 CULEBRA N·NITROSO·OI·PHENYLAMINE < 4.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEIRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H·12 CULEIRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 12114/88 l IT sv 
H·12 CULEIRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H·12 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 12/14/88 3 IT sv 
H·12 CULEBRA NICKEL 0.8400 0.8400 < 0.01 < 0.01 1118/l 08/09/85 1 IT ME 
H·12 CULEBRA NICKEL < 0.1000 NA 0.0000 < O.Ol < O.Ol 1119/l 01/16/87 2 IT ME 
H·12 CULEBRA NICKEL 0.4000 0.4000 < 0.03 < O.Ol lllg/l 12114/88 l IT ME 
H-12 CULEBRA NITRATE < 0.1000 < 0.1000 11111/l NOl·N 08/09/85 11T GC 
H·12 CULEBRA NITRATE 0.8000 0.9000 1118/l N03-N 01/16/87 21T GC 
H·12 CULEBRA NITRATE < 0.0200 < 0.0200 1118/l N03 · N 12114/88 liT GC 
H·12 CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEBRA NITRQBENZENE < 10.0000 NA 0.0000 ug/l 01116/87 2 IT sv 
H·12 CULEBR~ NITROBENZENE •< 10.0000 NA 0.0000 ug/l 12114/88 3 IT sv 
H·12 CULEBRA P·CHLORO-M-CRESOL < 1.0000 NA 0.0000 ug/t 08/09/85 1 IT sv 
H-12 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 01/16/87 21T sv 
H·12 CULEBRA P·CHLORO-M·CRESOL < 10.0000 NA 0.0000 ugll 12114/88 liT sv 
H·12 CULEBRA PCB , < 1.0000 NA 0.0000 ug/l 01/16/87 2 IT PC 
H·12 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 12114/88 3 IT PC 
H·12 CULEBRA PENTA.CHL~OP~NOL < 1.1)000 NA 0.0000 ug/l 08/09/85 11T sv 
H·12 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H·12 CULEBRA PENTAIHLOROPHENOL < 50.0000 NA 0.0000 ug/l 12114/88 liT sv 
H·12 CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
H·12 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 01116/87 2 IT sv 
H·12 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 12114/88 l IT sv 
H·12 CULEBRA PHENOL < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT sv 
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H-12 CULEIRA PHENOL < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H·12 CULEIRA PHENOL < 10.0000 NA 0.0000 ug/l 12114/88 3 IT sv 
H-12 CULEIRA PHENOLICS 0.0050 0.0170 mg/l 08/09/85 1 IT GC 
H·12 CULEBRA PHENOLICS < 0.0050 < 0.0050 mg/l 01/16/87 2 IT GC 
H·12 CULEBRA PHENOLICS < 0.0290 1.1000 mg/l 12!14/88 3 IT GC 
H·12 CULEIRA PHOSPHATE 0.0900 NA 0.0000 mg/l T·P04-P 08/09/85 1 IT GC 
H·12 CULEBRA PHOSPHATE < 0.0100 < 0.0100 mg/l T-P04-P 01/16/87 2 IT GC 
H·12 CULEBRA PHOSPHATE 0.0100 < 0.0100 mg/l T·P04·P 12!14/88 3 IT GC 
H·12 CULEIRA POTASSIUM 1500.0000 1500.0000 < 0.01 < 0.01 mg/l 08/09/85 1 IT ME 
H·12 CULEIRA POTASSIUM 1600.0000 1600.0000 mg/l 01!16/87 2 IT ME 
H-12 CULEIRA POTASSIUM 1300.0000 1380.0000 mg/l 12/14/88 3 IT ME 
H-12 CULEIRA PYRENE <· 1.0000 NA 0.0000 ug/l 08/09/85 11T SV 
H-12 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT sv 
H-12 CULEIRA PYRENE < 10.0000 NA 0.0000 ug/l 12!14/88 liT sv 
H·12 CULEBRA RESIDUE, FILTERABLE a 180 C 143000.0000 142000.0000 mg/l 08/09/85 11T GC 
H·12 CULEBRA RESIDUE, FILTERABLE a 180 C 140000.0000 NA 0.0000 mg/l 01!16!87 2 IT GC 
H-12 CULEBRA RESIDUE, FILTERABLE a 180 C 130000.0000 124000.0000 mg/l 12!14/88 3 IT GC 
H·12 CULEBRA RESIDUE, NONFILTERABLE a 105 C 280.0000 280.0000 mg/l 08/09/85 1 IT GC 
H-12 CULEBRA RESIDUE, NONFILTERABLE a 105 C 240.0000 NA 0.0000 11111/l 01/16/87 2 IT GC 
H-12 CULEBRA RESIDUE, NONFILTERABLE a 105 C 86.0000 84.0000 11111/l 12!14/88 3 IT GC 
H-12 CULEBRA SELENIUM 0.6000 NA 0.0000 < 0.001 < 0.001 11111/l 08/09/85 1 IT ME 

H-12 CULEIRA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 01/16/87 2 IT ME 

H-12 CULEBRA SELEN·lUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 12!14/88 3 IT ME 
H-12 CULEBRA SILICA 42.0000 48.0000 < 0.1 < 0.1 11111/l 08/09/85 1 IT ME 
H·12 CULEIRA SILICA 11.0000 NA 0.0000 < 0.2 < 0.2 RV/l 01/16/87 2 IT ME . 

H·12 CULEBRA SILICA 2.8000 2.6000 ~V/l 12!14/88 liT ME 
H·12 CULEBRA SILVER < 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 01/16/87 2 IT ME 
H·12 CULEBRA SILVER 0.2000 0.2000 < 0.01 < 0.01 ~V/l 12!14/88 3 IT ME 
H-12 CULEBRA SOOIUM 45000.0000 44000.0000 < 0.1 < 0.1 mg/l 08/09/85 11T ME 

• • • 
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H-12 CULEBRA SOOIUM 52000.0000 51000.0000 1119/l 01!16/87 2 IT ME 
H·12 CULEBRA SOOIUM 44500.0000 44000.0000 mg/l 12/14/88 31T ME 
H-12 CULEBRA SPECIFIC CONDUCTANCE 140000.0000 NA 0.0000 umos/cnQ25C 08/09/85 1 IT GC 
H-12 CULEBRA SPECiFIC CONDUCTANCE 216000.0000 NA 0.0000 umos/cma25C 01/16/87 2 IT GC 
H-12 CULEBRA SPECIFIC CONDUCTANCE 129000.0000 129000.0000 Ulllhos/cnQ25C 12/14/88 3 IT GC 
H-12 CULEBRA STRONTIUM 18.0000 18.0000 < 0.01 < 0.01 1119/l 08/09/85 1 IT ME 
H-12 CULEBRA STRONTIUM 38.0000 NA 0.0000 0.01 < 0.01 1119/l 01/16/87 2 IT ME 
H·12 CULEBRA STRONTIUM 34.0000 35.0000 < 0.01 < 0.01 1119/l 12/14/88 3 IT ME 
H·12 CULEBRA STYRENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA STYRENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEBRA SULFATE 5900.0000 NA 0.0000 mg/l 08/09/85 1 IT GC 
H-12 CULEBRA SULFATE 8200.0000 NA 0.0000 1119/l 01/16/87 2 IT GC 
H-12 CULEBRA SULFATE 1500.0000 NA 0.0000 lllg/l 12/14/88 3 IT GC 
H-12 CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H·12 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 01!16/87 2 IT v 
H-12 CULEBRA TETRACHLOROETHYLENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEBRA THALLIUM < 2.5000 NA 0.0000 < 0.005 < 0.005 lllg/l 01/16/87 2 IT ME 
H·12 CULEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 qj/l 12114/88 3 IT ME 
H·12 CULEBRA TITANIUM < 0.1000 NA 0.0000 < 0.1 < 0.1 1119/l 08/09/85 1 IT ME 
H·12 CULEBRA TITANIUM < 0.3000 NA 0.0000 < 0.03 < 0.03 11111/l 01!16/87 2 IT ME 
H-12 CULEBRA TITANIUM < 0.1000 0.1000 < 0.01 < 0.01 1118/l 12/14/88 3 IT ME 
H·12 CULEBRA TOLUENE < 1.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBRA TOLUEN~ < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA TOLUENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT y· 
H·12 CULEBRA TOTAL ORGANIC CARBON < 1.0000 NA 0.0000 1118/l 08/09/85 1 IT GC 
H·12 CULEBRA TOTAL ORGANIC CARBON 15.0000 NA 0.0000 1118/l 01/16/87 2 IT GC 
H·12 CULEBRA TOTAL· ORGANIC CARBON < 1.0000 < 1.0000 1118/l 12/14/88 liT GC 
H·12 CULEBRA TOTAL ORGANIC HALOGEN 1.4000 NA 0.0000 1118/l 08/09/85 1 IT GC 
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H-12 CULEBRA TOTAL ORGANIC HALOGEN 0.1800 NA 0.0000 mg/l 01116/87 2 IT GC 
H-12 CULEBAA TOTAL ORGANIC HALOGEN 1.0000 0.7200 mg/l 12!14/88 3 IT GC 
H-12 CULEBRA TRANS-1,2-0ICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBAA TAANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA TAANS-1,2-DICHLOROETHYLENE < 5.0000 < 5.0000 T < 5.0 ug/l 12!14/88 3 IT v 
H-12 CULEBAA TAANS-1,3-DICHLOROPAOPENE < 5.0000 NA 0.0000 ug/l 01116/87 2 IT v 
H-12 CULEIAA TAANS-1,3-DICHLOROPAOPENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEIAA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 01116/87 2 IT v 
H-12 CULEBRA TRICHLOROETHYLENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEBRA TAICHLOROFLUOROMETHANE < 1.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBAA VANADIUM 0.3000 0.3000 < 0.01 < 0.01 mg/l 12/14/88 3 IT ME 
H-12 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBAA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 01116/87 2 IT v 
H-12 CULEBRA VINYL ACETATE < 10.0000 < 10.0000 T < 10 ug/l 12/14/88 3 IT v 
H-12 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 08/09/85 11T v 
H-12 CULEBAA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 01/16/87 2 IT v 
H-12 CULEBRA VINYL CHLORIDE < 10.0000 < 10.0000 T < 10 ug/l 12/14/88 3 IT v 
H-12 CULEBAA XYLE~E < 1.0000 NA 0.0000 ug/l 08/09/85 1 IT v 
H-12 CULEBRA XYLEN.E < 5.0000 NA 0.0000 ug/l 01116/87 2 IT v 
H-12 CULEBRA XYLENE < 5.0000 < 5.0000 T < 5.0 ug/l 12/14/88 3 IT v 
H-12 CULEBRA ZINC 2.2000 2.2000 0.53 < 0.01 mg/l 08/09/85 1 IT ME 
H-12 CULEBRA ZINC 0.3000 NA 0.0000 < 0.01 < 0.01 11111/l 01/16/87 2 IT ME 
H-12 CULEBAA ZINC 0.3000 0.3000 < 0.01 < 0.01 mg/l 12/14/88 3 IT ME 
H-12 CULEIRA pH 7.3300 NA 0.0000 08/09/85 1 IT GC 
H-12 CULEIRA pH 6.8100 6.9200 01/16/87 2 IT GC 
H-12 CULEIRA pH 6.9700 6.9800 12/14/88 liT GC 

• • • 
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** H-14 
H-14 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v 
H-14 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H· 14 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01!27/88 2 IT v 
H-14 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H-14 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v 
H·14 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H·14 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v 
H·14 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H·14 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v 
H·14 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H-14 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/26/87 11T sv 
H·14 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA 1,2·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/27/88 21T sv 
H·14 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v. 
H·14 CULEBRA 1,2·01CHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/21/89 31T v 
H·14 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 21T v 
H·14 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H-14 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
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H-14 CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H-14 CULEIRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEBRA 1,4·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H-14 CULEIRA 1 ,4-DI,CHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEIRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEIRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEIRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEIRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEIRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEIRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEIRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/26/87 11T sv 
H-14 CULEIRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEIRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEIRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEIRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 01/27/88 ZIT sv 
H-14 CULEIRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/t 04/21/89 3 IT sv 
H·14 CULEIRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/t 05/26/87 1 IT sv 
H·14 CULEIRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEIRA 2,4-DJNITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEIRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEIRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 .IT sv 
H-14 CULEIRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEIRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEIRA 2·8UTANONE < 10.0000 NA 0.0000 T < 10 ug/l 01127/88 2 IT v 
H·14 CULEIRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT v 

• • • 
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H-14 CUL!BRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 01/27/88 2 IT v 
H-14 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H-14 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/26/87 11T sv 
H-14 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CUL(BRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H-14 CUL!BRA 2-CHL.OROPHENOL < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01!27/88 21T sv 
H-14 CUL!BRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 liT sv 
H-14 CUL!BRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CUL!BRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 01/27/88 2 IT v 
H-14 CULl! BRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT v 
H-14 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CUL!BRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/21/89 liT sv 
H-14 CUL!BRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/26/87 11T sv 
H-14 CULI!BRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H-14 CUL!BRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/21189 l IT sv 
H-14 CUL!BRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULl BRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 / ug/l 04/21/89 l IT sv 
H-14 CUL!BRA 2-N ITROPHENOL < 50.0000 NA 0.0000 ug/l 05/26/87 11T sv 
H-14 CUL!BRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULIBRA 3,3 1 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CUL!BRA 3,31 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H-14 CULI!BRA 3,31 -DICHLOROBENZIDINE < 20.0000 IIA 0.0000 ug/l 04/21/89 liT sv 
H-14 CULl! BRA 3,4-BENZOFLUORANTHENE < 10.0000 IIA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULl! BRA 3,4-BENZOFLUORANTHENE < 10.0000 IIA 0.0000 ug/l 01/27/88 21T sv 
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H·14 CULEIRA 3·NITROANJLINE < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA 3·1UTROANILINE < 50.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEIRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H·14 CULEIRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEIRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H·14 CULEIRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEIRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEIRA 4 · CHLOROAilll I NE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEIRA 4·CHLOROANJLINE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEIRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01/27/88 21T sv 
H·14 CULEIRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 liT sv 
H·14 CULEIRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEIRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 01/27/88 2 IT v 
H·14 CULEIRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT v 
H·14 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/27/88 ZIT sv 
H-14 CULEIRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 liT sv 
H·14 CULEIRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA 4·NITROANJLINE < 50.0000 NA 0.0000 uv/l 01/27/88 211 sv 
H·14 CULEIRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/21/89 liT SV 

H-14 CULEIRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA 4 · N ITROPHENOL < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEIRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/89 3 IT SV 
H-14 CULEIRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 

• • • 
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H-14 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H-14 CUll BRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CUll BRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CUll BRA AI:EIIAPHTHYLENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 05/26/87 11T v 
H·14 CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 01/27/88 2 IT v 
H-14 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT v 
H-14 CULIEBRA ALKALINITY (C03) 0.0000 0.0000 1119/l 05/26/87 1 IT GC 
H-14 CUll BRA ALKALINITY (C03) 0.0000 NA 0.0000 lllg/l 01/27/88 2 IT GC 

H-14 CULIEBRA ALKALINITY (COl) 0.0000 0.0000 mg/l 04/21/89 3 IT GC 
H·14 CULIEBRA ALKALINITY (HC03) 40.0000 40.0000 mg/l 05/26/87 1 IT GC 
H·14 . CULEBRA ALKALINITY (HC03) 19.0000 NA 0.0000 mg/l 01/27/88 21T GC 
H·14 CULEBRA ALKALINITY (HCOl) 17.0000 17.0000 ... ,. 04/21/89 3 IT GC 

H-14 CULIEBRA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 1119/l 05/26/87 1 IT ME 
H-14 CULfBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 1119/l 01/27/88 2 IT ME 
H-14 CULEBRA ALUMINUM 1.0000 1.0000 < 0.1 < 0.1 mg/l 04/21/89 liT MT 
H-14 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CUUBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA ANTIMONY 0.6000 NA 0.0000 < 0.05 < 0.05 IIV/l 05/26/87 1 IT ME 
H-14 CULEBRA ANTIMONY 0.6000 0.6000 < 0.05 < 0.05 1118/l 01/27/88 2 IT ME 
H·14 CULIBRA ANTIMONY 0.5000 0.5000 < 0.05 < 0.05 mg/l 04/21/89 l IT ·MT 
H-14 CULEBRA AROCLOR 1016 < 0.5000 NA 0.0000 ug/l 04/21/89 l IT sv 
H-14 CULIBRA AROCLOR 1221 < 0.5000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA AROCLoR 1232 < 0.5000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA AROCLOR 1242 < 0.5000 NA 0.0000 ug/l 04/21/89 liT sv 
H·14 CULEBRA AROCLOR 1248 < 0.5000 NA 0.0000 ug/l 04/21/89 l IT sv 
H-14 CULEBRA AROCLOR 1254 < 1.0000 NA 0.0000 ug/l 04/21/89 liT sv 
H·14 CULEBRA AROCLOR 1260 < 1.0000 NA 0.0000 ug/l 04/21/89 liT sv 
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H·14 CULEBitA ARSENIC < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 05/26/87 1 IT ME 
H·14 CULEBitA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 lllg/l 01/27/88 2 IT ME 
H·14 CULEBitA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 lllg/l 04/21/89 3 IT MT 
H·14 CULEBitA BAR I lit < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 05/26/87 1 IT ME 

H·14 CULEBitA BARilM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 01/27/88 21T ME 
H·14 CULE&aA BAR I lit < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 04/21/89 3 IT MT 
H·14 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 05/26/87 11T v 
H·14 CULEBlA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01!27/88 21T v 
H·14 CULEBlA BENZENE < 5.0000 NA 0.0000 ug/l 04/21/89 31T v 
H-14 CULEBitA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBIIA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBIIA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBIIA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBIIA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA BENZO(B)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/21!89 3 IT sv 
H·14 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT SV 
H·14 CULEBIIA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 04/21/89 31T sv 
H·14 CULEBftA BENZO(k)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBftA BENZO(k)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01!27/88 21T sv 
H·14 CULEW BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/21/89 liT sv 
H·14 CULEBIA BENZOIC ACID < 50.0000 IIA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBIA BENZOIC ACID < 50.0000 IIA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEIMIA IEIIZOIC ACID < 50.0000 IIA 0.0000 ug/l 04/21/89 31T sv . 
H·14 CULEIMIA BENZYL ALCOHOl < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIMIA BENZYL ALCOHOL < 10.0000 IIA 0.0000 ug/l 01127/88 21T sv 
H·14 CULEIIIA BENZYL ALCOHOl < 10.0000 IIA 0.0000 Ulll 04/21/89 liT sv 
H·14 CULEIIIA IEIYLLilM < 0.0500 IIA 0.0000 < 0.005 < 0.005 1111/l 05/~/87 1 IT ME 

• • .) 
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H·14 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 01/27/88 2 IT ME 
H-14 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 04/21/89 3 IT MT 
H-14 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA D.OOOO ug/l 05/26/87 11T sv 
H· 14 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 05/26/87 11T sv 
H-14 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 01/27/88 ZIT sv 
H·14 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT SV 
H-14 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEBRA BORON 11.0000 NA 0.0000 < 0.01 < 0.01 mg/l 05/26/87 1 IT ME 
H-14 CULEBRA BORON · 11.0000 11.0000 < 0.01 < 0.01 mg/l 01127/88 2 IT ME 
H-14 CULEBRA BORON 11.0000 11.0000 < 0.01 < 0.01 mg/l 04/21/89 3 IT MT 
H·14 CULEBRA BROMIDE 14.0000 NA 0.0000 11111/l 05/26/87 1 IT GC 
H·14 CULEBRA BROMIDE 11.0000 11.0000 tng/l 01/27/88 2 IT GC 
H·14 CULEBRA BROMID~ 15.0000 14.0000 tng/l 04/21/89 3 IT GC 
H-14 CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v 
H·14 CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H-14 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/27/118 ZIT SV 
H-14 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA CADMIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 Mg/l 05/26/87 1 IT ME 
H·14 CULEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 01/27/118 2 IT ME 
H-14 CULEBRA CADMIUM 0.0600 0.0600 < 0.005 < 0.005 Mg/l 04/21/89 3 IT MT 
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H·14 CULEBRA CALCIUM 1800.0000 1800.0000 mg/l 05/26/87 1 IT ME 

H·14 CULEBRA CALCIUM 1700.0000 1700.0000 mg/l 01127188 2 IT ME 

H·14 CULEBRA CALCIUM 2000.0000 1900.0000 mg/l 04/21189 3 IT MC 
H·14 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v 
H·14 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 Ug/l 04121189 3 IT v 
H-14 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 01127/88 2 IT v 
H·14 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 04/21!89 3 IT v 
H-14 CULEBRA CESIUM 0.1000 NA 0.0000 < 0.1 < 0.1 mg/l 05/26/87 1 IT ME 
H·14 CULEBRA CESIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 01127/88 2 IT ME 
H·14 CULEBRA CESIUM < 0.6000 < 0.6000 < 0.06 < 0.06 mg/l 04/21/89 3 IT MT 
H-14 CULEBRA CHLORIDE 8200.0000 NA 0.0000 mg/l 05/26/87 1 IT GC 
H·14 CULEIRA CHLORIDE 7900.0000 NA 0.0000 mg/l 01127/88 2 IT GC 
H·14 CULEBRA CHLORIDE 9000.0000 9000.0000 mg/l 04/21/89 3 IT GC 
H·14 CULEIRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01127/88 21T v 
H·14 CULEIRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 04/21189 31T v 
H·14 CULEIRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 01127/88 21T v 
H·14 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H·14 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEIRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 01127/88 2 IT v 
H·14 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 04/21189 3 IT v 
H-14 CULEIRA CHRCJtiUM 0.2000 NA 0.0000 < 0.01 < 0.01 1118/l 05/26/87 1 IT ME 
H-14 CULEBRA CHRCJtiUM 0.3000 0.3000 0.01 0.02 1118/l 01/27/88 21T ME 
H·14 CULEBRA CHRCJtiUM 0.4000 0.4000 0.02 0.02 mg/l 04/21189 31T MT 
H·14 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 01/27/88 21T sv 
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H·14 aJLEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 04/21189 l IT sv 
H·14 aJLEBRA CIS·1.l·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA CIS·1.l·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01127/88 21T v 
H·14 CULEBRA CIS·1.l·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 04/21/89 liT v 
H·14 CULEBRA COBALT : < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 05/26/87 1 IT ME 
H·14 CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 01/27/88 2 IT ME 
H·14 CULEBRA COBALT · < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 04/21/89 l IT MT 
H·14 CULEBRA COPPER . < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 05/26/87 11T ME 
H-14 CULEBRA COPPER .· 0.1000 0.1000 < 0.01 < 0.01 mg/l 01/27/88 2 IT ME 
H·14 CULEBRA COPPER 0.1000 0.1000 < 0.01 0.01 mg/l 04121189 l IT MT 
H·14 CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 05/26/87 1 IT GC 
H·14 CULEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 01127/88 2 IT GC 
H·14 CULEBRA CYANID~ < 0.0200 < 0.0500 mg/l 04/21/89 l IT GC 
H·14 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA DI·N·BOTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H·14 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H·14 CULEBRA DI·N·oCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21189 l IT sv 
H·14 CULEBRA DIBENZO(A.H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA DIBENZO(A.H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H·14 CULEBRA DIBENZQ(A.H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/21189 l IT sv 
H·14 CULEBRA DIBENZQFURAN < 10.0000 NA 0.0000 ug/l 05/26/87 11T sv 
H·14 CULEBRA DIBENZOFUIAN < 10.0000 NA 0.0000 ug/l 01/27/88 21T sv 
H·14 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 04/21189 liT sv 
H·14 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 aJLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01127/88 21T v 
H·14 aJLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 04/21189 liT v 
H·14 aJLEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
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H-14 aJLEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01127188 2 IT v 
H-14 aJLEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 04/21189 3 IT v 
H-14 aJLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 aJLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H-14 aJLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 aJLEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 Ug/l 05/26/87 1 IT sv 
H-14 aJLEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H·14 aJLEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04121189 3 IT sv 
H-14 aJLEBRA ETHYLIEIIZENE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 aJLEBRA ETHYLBEIIZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 2 IT v 
H·14 aJLEBRA ETHYLIENZENE < 5.0000 NA 0.0000 ug/l 04121189 3 IT v 
H-14 aJLEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 aJLEBRA FLUORANTHENE < 10.0000 NA 0.0000 ugll 01/27188 2 IT sv 
H-14 aJLEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/21189 3 IT sv 
H·14 aJLEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 aJLEIRA FLUORENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 aJLEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 04/21189 3 IT sv 
H-14 aJLEBRA FLUORIDE 0.8000 NA 0.0000 1119/l 05126/87 1 IT GC 
H-14 aJLEBRA FLUORIDE 1.6000 NA 0.0000 mg/l 01/27/88 2 IT GC 
H-14 aJLEBRA FLUORIDE 1.7000 1.7000 lng/l 04/21/89 3 IT GC 
H-14 aJLEBRA HEXACHlOROBENZENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 aJLEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01127/88 2 IT sv 
H-14 aJLEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 aJLEBRA HEXACHLOROBUTAOIENE < 10.0000 NA 0.0000 ug/l 05126/87 11T . sv 
H-14 aJLEIIA HEXACHLOROBUTAOIENE < 10.0000 NA 0.0000 ug/l 01/27/88 21T sv 
H·14 aJLEBRA HEXACHLOROBUTAOIENE < 10.0000 IIA 0.0000 ug/l 04/21/89 31T sv 
H-14 aJLEBRA HEXACHLOROCYCLOPEIITADIENE < 10.0000 IIA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 aJLEBRA HEXACHLOROCYCLOPEIITAOIEIIE < 10.0000 IIA 0.0000 ug/l 01/27/88 2 IT SV 
H·14 aJLEBRA HEXACHLOROCYCLOPENTAOIENE < 10.0000 IIA 0.0000 ug/l 04/21/89 3 IT sv 
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H-14 CULEBIA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBIA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBIA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H-14 CULEBRA INDEN0(1,2,l·CO)PYRENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBRA INOEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA INOENOC1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H-14 CULEBRA IOOIDE < 2.0000 < 2.0000 mg/l 05/26/87 1 IT GC 
H-14 CULEBRA IOOIDE < 2.0000 < 2.0000 111!1/l 01/27/88 21T GC 
H-14 CULEBRA IOOIDE < 2.0000 < 2.0000 111!1/l 04/21189 l IT GC 
H-14 CULEBRA IRON 0.4000 NA 0.0000 < 0.01 < 0.01 111!1/l 05/26/87 1 IT ME 
H-14 CULEBRA IRON 0.3000 O.lOOO < 0.01 < 0.01 mg/l 01/27/88 2 IT ME 
H-14 CULEBRA IRON 0.6000 0.6000 < 0.02 < 0.02 mg/l 04/21/89 l IT MT 
H-14 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBRA I SOPHOitONE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT sv 
H-14 CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 mg/l 05/26/87 1 IT ME 
H-14 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 11111/l 01/27/88 2 IT ME 
H-14 CULEBRA LEAD 0.5000 0.5000 < 0.05 < 0.05 111!1/l oi./21!89 l IT MT 
H-14 CULEBRA LITH I tit 0.4700 NA 0.0000 < 0.01 < 0.01 mg/l 05/26/87 1 IT ME 
H-14 CULEBRA LITHitlt 0.4400 0.4400 < 0.01 < 0.01 mg/l 01/27/88 2 IT ME 
H-14 CULEBRA LITH I tit 0.5100 0.5100 < 0.01 < 0.01 11111/l 04/21/89 liT MT 
H-14 CULEBRA MAGNESitlt 5l0.0000 5l0.0000 mg/l 05/26/87 1 IT ME 
H-14 CULEBRA MAGNESitlt 500.0000 500.0000 mg/l 01/27/88 2 IT ME 
H-14 CULEBRA MAGNESitlt 570.0000 560.0000 q/l 04/21/89 J IT MC 
H-14 CULEBRA twiGANESE < 0.0500 NA 0.0000 < 0.005 < 0.005 118/l 05/26/87 1 IT ME 
H-14 CULEBIA MANGANESE 0.0900 0.0900 < 0.005 < 0.005 111!1/l 01/27/88 2 IT ME 
H-14 CULEBRA MANGANESE 0.1l00 0.1200 < 0.005 < 0.005 118/l 04/21/89 liT MT 
H-14 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 11111/l 05/26/87 1 IT ME 
H-14 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 11111/l 01/27/88 2 IT ME 



Page No. 356 
01/17/92 

YATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

YELL I ZONE PARAMETER v VALUE S D DUP. ACID BLANK YATER BLANK UNITS DATE RND LAB c 

H-14 CULEBRA MERCURY 0.0004 0.0003 0.0004 0.0003 mg/l 04/21/89 3 IT MT 
H-14 CULEBitA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 05!26/87 1 IT v 
H-14 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 01/27/88 2 IT v 
H-14 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H-14 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBitA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 01/27/88 2 IT v 
H-14 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H-14 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 05!26/87 1 IT v 
H-14 CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 01!27/88 ZIT v 
H-14 CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 ug/l 04/21/89 3 IT v 
H·14 CULEBRA MOLYBDENUM 0.0600 NA 0.0000 0.02 0.03 mg/l 05!26/87 1 IT ME 
H·14 CULEBRA MOLYBDENUM 0.0700 0.0700 < 0.01 < 0.01 11111/l 01/27/88 2 IT ME 
H·14 CULEBRA MOLYBDENUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 04/21!89 3 IT MT 
H· 14 CULEBRA N·NITRO$O·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H-14 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H-14 CULEBRA N·NITR0$0-DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 05!26/87 1 IT sv 
H·14 CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA N·NITRO$O·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 04/21/89 liT sv 
H-14 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H-14 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 01!27/88 ZIT sv 
H-14 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/Z1/89 3 IT sv 
H·14 CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 05/26/87 1 IT ME 
H·14 CULEBRA NICKEL ' < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 01/27/88 ZIT ME 
H·14 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 11111/l 04/Z1!89 3 IT MT 
H·14 CULEBRA NITRATE ' 0.4000 NA 0.0000 11111/l NOl·N 05/26/87 1 IT GC 
H-14 CULEBitA NITRATE · < 0.0200 NA 0.0000 mg/l NOl·N 01/Z7/88 Z IT GC 
H·14 CULEBitA NITRATE · < o.ozoo < 0.0200 1'1111/l 04/21/89 3 IT GC 
H-14 CULEBitA NITROBENZENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 

• • • 
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H·14 CULEIRA IIITROBENZENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBU NITROBENZENE < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEIRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 04121/89 3 IT sv 
H·14 CULEBRA PCI < 1.0000 NA 0.0000 ug/l 05/26/87 1 IT PC 
H·14 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 01/27/88 2 IT PC 
H·14 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 05/26/87 1 IT SV 
H·14 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/21/89 · 3 IT sv 
H-14 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 04!21/89 3 IT sv 
H·14 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 01/27/88 2 IT sv 
H·14 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBRA PHENOLICS 0.0680 NA 0.0000 IIIQ/l 05!26/87 1 IT GC 
H·14 CULEBRA PHENOLICS 0.0900 NA 0.0000 1118/l 01/27/88 21T GC 
H·14 CULEBRA PHENOLICS 0.1400 NA 0.0000 mg/l 04/21/89 liT GC 
H·14 CULEBRA PHOSPHATE 0.0200 0.0400 nv/l T·P04·P 05/26/87 1 IT GC 
H·14 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 1118/l T·P04·P 01/27/88 2 IT GC 
H·14 CULEBRA PHOSPHORUS 0.0400 0.0500 11111/l 04/21/89 3 IT GC 
H·14 CULEBRA POTASSIUM 250.0000 NA 0.0000 11111/l 05/26/87 1 IT .ME 
H·14 CULEBRA POTASSIUM 240.0000 240.0000 1118/l 01/27/88 2 IT ME 
H·14 CULEBRA POTASSIUM 250.0000 240.0000 1118/l 04/21/89 3 IT MC 
H·14 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT sv 
H·14 CULEBRA PYRE liE < 10.0000 IIA 0.0000 ug/l 01/27/88 21T sv 
H·14 CULEIRA PYREIIE , < 10.0000 IIA 0.0000 ug/l 04/21/89 3 IT sv 
H·14 CULEBU RESIDUE, FILTERABLE a 180 C 18000.0000 NA 0.0000 1118/l 05/26/87 1 IT GC 
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H-14 CULEBRA RESIDUE, FILTERABLE a 180 C 172DD.DDDD 172DD.DDDD mg/l D1/27/88 2 IT GC 

H-14 CULEBRA RESIDUE, FILTERABLE a 18D C 165DD.DDDD 1490D.DDDD mg/l 04/21/89 3 IT GC 

H·14 CULEBRA RESIDUE, NONFILTERABLE a 1D5 C 14.DDDD NA D.DDDD mg/l D5/26/87 1 IT GC 

H·14 CULEBRA RESIDUE, NONFILTERABLE a 1D5 C 62.DDDD 60.0000 mg/l 01/27/88 2 IT GC 

H-14 CULEBRA RESIDUE, NONFILTERABLE a 105 C 71.0DOO 68.0000 mg/l 04/21/89 3 IT GC 

H·14 CULEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 05/26/87 1 IT ME 

H-14 CULEBRA SELEMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 01/27/88 2 IT ME 

H·14 CULEBRA SELENIUM < D.050D NA D.ODOD < O.OD5 < 0.005 mg/l 04/21/89 3 IT MT 

H·14 CULEBRA SILICA 14.DOOD NA D.DOOO < D.2 < 0.2 tng/l D5/26/87 1 IT ME 

H-14 CULEBRA SILICA 14.00DD 14.DDDO < D.2 < D.2 mg/l 01/27/88 2 IT ME 

H-14 CULEBRA SILICA 5.5000 5.4000 mg/l 04/21/89 3 IT GC 

H·14 CULEBRA SILVER < 0.1000 NA O.DOOO < 0.01 < 0.01 mg/l 05/26/87 1 IT ME 

H-14 CULEBRA SILVER < D.1DDD < 0.1DDD < O.D1 < O.D1 mg/l D1/27/88 2 IT ME 

H-14 CULEBRA SILVER 0.1DOD 0.1000 < 0.01 < 0.01 mg/l 04/21/89 3 IT MT 
H·14 CULEBRA SODIUM 33DD.DOOO NA 0.0000 mg/l 05/26/87 1 IT ME 

H·14 CULEBRA SODIUM 330D.DDDD 33DO.OOOD mg/l 01127/88 2 IT ME 

H·14 CULEBRA SODIUM 380D.OOOD 38DD.ODDD mg/l 04/21/89 3 IT MC 
H·14 CULEBRA SPECIFIC CONDUCTANCE 25200.00DD 24800.00DD umhos/cmQ25C 05/26/87 1 IT GC 

H-14 CULEBRA SPECIF.C CONDUCTANCE 2noo.oooo 2820D.OOOO umhos/cmQ25C 01/27/88 2 IT GC 
H·14 CULEBRA SPECIFIC CONDUCTANCE 27DDD.OOOD 26900.0DDO ll4hos/cmQ25C 04/21/89 3 IT GC 
H-14 CULEBRA STRONTIUM 31.0DDD NA D.DDDD < O.D1 < D.D1 mg/l D5/26/87 1 IT ME 

H-14 CULEBRA STRONTIUM 33.0DDD 33.DDDO < O.D1 < O.D1 tng/l D1/27/88 21T ME 

H-14 CULEBRA STRONTIUM 32.00DD 32.0DDO < O.D1 < O.D1 tng/l 04/21/89 3 IT MT 
H-14 CULEBRA STYRENE < 5.00DO NA D.OOOO ug/l 05!26/87 1 IT ·v 
H-14 CULEBRA STYRENE < 5.000D NA 0.0000 T < 5.0 ug/l 01/27/88 21T v 
H-14 CULEBRA STYRENE < 5.000D NA O.DDOO ug/l 04/21/89 3 IT v 
H-14 CULEBRA SULFATE 1500.0000 NA 0.0000 tng/l 05/26/87 1 IT GC 
H-14 CULEIRA SULFATE 1900.0000 NA D.OODO tng/l 01/27/88 21T GC 

H-14 CULEBRA SULFATE 190D.OOOO 1800.DOOO 1119/l 04/21/89 3 IT GC 

• • • 
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H-14 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/26/87 11T v 
H-14 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/27/88 21T v 
H-14 CULEBRA THALLI lit < 5.0000 NA 0.0000 < 0.005 < 0.005 mg/l 05!26/87 1 IT ME 
H-14 CULEIRA THALLI lit < 5.0000 < 5.0000 < 0.005 < 0.005 mg/l 01/27/88 2 IT ME 
H-14 CULEBRA THALLI lit < 5.0000 NA 0.0000 < 0.005 < 0.005 mg/l 04/21/89 3 IT MT 
H-14 CULEIRA TIN 0.6000 NA 0.0000 < 0.04 < 0.04 mg/l 05/26/87 1 IT ME 
H-14 CULEBRA TITANII.Jt < 0.1000 NA 0.0000 < 0.1 < 0.1 mg/l 05/26/87 11T ME 
H-14 CULEBRA TITANII.Jt 0.5000 0.5000 < 0.03 < 0.03 1119/l 01/27/88 21T ME 
H-14 CULEBRA TITANII.Jt 0.1000 0.1000 < 0.01 < 0.01 mg/l 04/21/89 3 IT MT 
H-14 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H-14 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01!27/88 21T v 
H-14 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 04/21!89 3 IT v 
H·14 CULEBRA TOTAL ORGANIC CARBON 1.0000 < 1.0000 mg/l 05/26/87 1 IT GC 
H-14 CULEBRA TOTAL ORGANIC CARBON 2.0000 2.0000 1119/l 01!27/88 2 IT GC 
H-14 CULEBRA TOTAL ORGANIC CARBON 2.0000 2.0000 1119/l 04/21/89 liT GC 
H-14 CULEBRA TOTAL ORGANIC HALOGEN 0.0800 NA 0.0000 1119/l 05!26/87 1 IT GC 
H·14 CULEBRA TOTAL ORGANIC HALOGEN 1.2000 0.9800 1119/l 01!27/88 21T GC 
H-14 CULEBRA TOTAL ORGANIC HALOGEN 0.2400 0.3900 1119/l 04/21/89 liT GC 
H-14 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 Ulll 05/26/87 1 IT :V 
H-14 CULEBRA TRANS-1, 2-D I.CHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01!27/88 21T v 
H-14 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 Ulll 04/21/89 3 IT v 
H-14 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 Ulll 05/26/87 1 IT v 
H-14 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 Ul/l 01/27/88 2 IT ·, v 
H-14 CULEBRA TRAMS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 Ul/l 04/21!89 3 IT v 
H-14 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 Ul/l 05/26/87 1 IT v 
H-14 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 Ul/l 01!27/88 2 IT v 
H-14 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 Ul/l 04/21/89 3 IT v 
H·14 CULEBRA VANADII.Jt 0.1000 NA 0.0000 < 0.01 < 0.01 1111/l 05/26/87 1 IT ME 
H-14 CULEBRA VANADII.Jt 0.2000 0.1000 < 0.01 < 0.01 1111/l 01!27/88 21T ME 
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H·14 CULEBRA VAIIADIUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 04/21/89 liT MT 

H·14 CULEBRA VIIIYL ACETATE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 01127/88 2 IT v 
H·14 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT v 
H·14 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEIRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 01/27/88 21T v 
H·14 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 04/21/89 l IT v 
H·14 CULEIRA XYLENE < 5.0000 NA 0.0000 ug/l 05/26/87 1 IT v 
H·14 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01127/88 2 IT v 
H·14 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 04/21/89 liT v 
H·14 CULEBRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 1119/l 05/26/87 1 IT ME 

H·14 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 118/l 01/27188 21T ME 

H·14 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 119/l 04/21/89 liT MT 
H·14 CULEBRA pH 7.5000 7.5400 05/26/87 1 IT GC 

H·14 CULEBRA pH 6.5400 6.6500 01/27/88 21T GC 

H·14 CULEBRA pH 7.4800 7.4800 04/21/89 l IT GC 

** H·15 
H·15 CULEBRA 1,1,1·TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05111/87 1 IT v 
H·15 CULEBRA 1,1,1·TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01113/88 2 IT v 
H·15 CULEIRA 1,1,1·TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11107/88 liT v 
H·15 CULEIRA 1,1,2,2·TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H·1!i CULEBRA 1,1,2,2·TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 2 IT v 
H·15 CULEBRA 1,1,2,2·TETRACHLOROETHAIIE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11107/88 3 IT v 
H·15 CULEIRA 1,1,2·TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05/11187 1 IT v 
H·15 CULEBRA 1,1,2·TRICHLOROETHAIIE < 5.0000 NA 0.0000 T < 5.0 ug/l 01111/88 21T v 
H·15 CULEBRA 1,1,2·TRICHLOROETHANE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 11107/88 liT v 
H·15 CULEBRA 1,1·DICHLOROETHAIIE < 5.0000 IIA 0.0000 ug/l 05/11187 1 IT v 
H·15 CULEBRA 1,1·DICHLOROETHAIIE < 5.0000 IIA 0.0000 T < 5.0 ug/l 01113/88 2 IT v 

• • .) 
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H·15 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11107188 3 IT v 
H-15 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05111187 1 IT v 
H-15 CULEBAA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01113/88 21T v 
H·15 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H·15 CULEBRA 1,Z,4·TRICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 05111/87 1 IT sv 
H-15 CULEBRA 1,Z,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01113/88 21T SV 
H-15 CULEBRA 1,Z,4·TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/07/88 31T sv 
H·15 CULEBRA 1,Z·DICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 05111/87 1 IT sv 
H·15 CULEBRA 1,Z·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01113/88 21T sv 
H·15 CULEIRA 1,2·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEIRA 1,Z·DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 05111/87 1 IT v 
H·15 CULEBRA 1,2·DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01113/88 2 IT v 
H·15 CULEBRA 1,2·DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H·15 CULEBRA 1,2·01CHLOROPROPANE < 5.0000 NA 0.0000 ug/l 05111/87 1 IT v 
H·15 CULEIRA 1,2·0ICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 01113/88 21T v 
H·15 CULEBRA 1,Z·OICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11107/88 3 IT v 
H·15 CULEBRA 1,3-0ICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 05111/87 1 IT sv 
H·15 CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01113/88 2 IT sv 
H·15 CULEBRA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11107/88 3 IT sv 
H·15 CULEBRA 1,4·DICHLOROBENZENE < zo.oooo NA 0.0000 ug/l 05111187 1 IT sv 
H·15 CULEBRA 1,4·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01113/88 ZIT sv 
H·15 CULEBRA 1,4·01CHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11107/88 31T sv 
H·15 CULEIRA 2,4,5·TRICHLOROPHENOL < 100.0000 NA 0.0000 ug/l 05111/87 1 IT sv 
H-15 CULEBRA Z,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01113/88 .z IT ·sv 
H-15 CULEBRA 2,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEIRA Z,4,6·TRICHLOROPHENOL < zo.oooo NA 0.0000 ug/l 05111/87 1 IT sv 
H·15 CULEBRA 2,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01113/88 ZIT sv 
H·15 CULEBRA Z,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/t 11/07/88 3 IT sv 
H·15 CULEBRA 2,4·DICHLOROPHENOL < 20.0000 NA 0.0000 ug/l 05111/87 1 IT sv 
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H·15 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/11/88 2 IT sv 
H·15 CULEBRA 2,4·DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/07/88 liT sv 
H-15 CULEBRA 2,4·DIMETHYLPHENOL < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 CULEIRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 01/11/88 2 IT sv 
H·15 CULEIRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/07/88 l IT sv 
H·15 CULEIRA 2,4-DINITROPHENOL < 100.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEIRA Z,4·DINITROPHENOL < 50.0000 NA 0.0000 ug/l 01/11/88 ZIT sv 
H·15 CULEIRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 11/07/88 l IT sv 
H·15 CULEIRA 2,4·DINITROTOLUENE < zo.oooo NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 CULEIRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H-15 . CULEBRA 2,4-DIMITROTOLUENE < 10.0000 NA 0.0000 ug/l 11/07/88 l IT sv 
H-15 CULEIRA Z,6·DINITROTOLUENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H·15 CULEBRA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 11!07/88 3 IT sv 
H·15 CULEBRA 2·BUTANONE < 10.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 CULEBRA 2·BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 01/11/88 2 IT v 
H-15 CULEBRA 2·BUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07/88 l IT v 
H-15 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H·15 CULEBRA 2·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 01/13/88 2 IT v 
H-15 CULEIRA 2·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07/88 liT v 
H-15 CULEIRA Z·CHLORONAPHTHALENE < 20.0000 NA 0.0000 ug/l 05/11!87 1 IT sv 
H·15 CULEIRA Z·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/11/88 21T sv 
H·15 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/07/88 liT SV 
H·15 CULEIRA Z·CHLOROPHENOL < zo.oooo NA 0.0000 ug/l 05/11!~7 1 IT sv 
H·15 CULEBRA Z·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 01/13/88 ZIT sv 
H·15 CULEIRA Z·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/07/88 liT sv 
H-15 CULEIRA Z·HEXANONE < 10.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H·15 CULEIRA Z·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 01113/88 ZIT v 
H-15 CULEIRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07/88 3 IT v 

• • • 
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H·15 CULEBRA 2·METHYLNAPHTHALENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H-15 CULEBRA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 CULEBRA 2·METHYLPHENOL < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA 2-METHYLPHEIIOL < 10.0000 NA 0.0000 ug/l 01!13/88 2 IT sv 
H·15 CULEBRA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11!07/88 3 IT sv 
H·15 aJLEBRA 2·NITROANILINE < 100.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 aJLEBRA 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H-15 aJLEBRA 2·1UTRDANILINE < 50.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEBRA 2-N ITROPHENOL < 100.0000 NA 0.0000 ug/l 05/11/87 11T sv 
H·15 · CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H-15 CULEBRA 2-NITRO.,HEIIOL < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 CULEBRA 3,]'·DICHLOROBENZIDINE < 40.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA 3,31 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H·15 CULEBRA ],]'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 CULEBRA 3,4·BENZOFLUORANTHENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 aJLEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H-15 aJLEBRA 3,4·8ENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 aJLEBRA 3·NITRDANILINE < 100.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H·15 aJLEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 11/07/88 liT sv 
H·15 CULEBRA 4,6·DINITRO·O·CRESOL < 100.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H·15 aJLEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 aJLEBRA 4-BROMOPHENYl PHENYl ETHER < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 aJLEBRA 4-BROMOPHENYL PHENYl ETHER < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H·15 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEBRA 4·CHLOROANILINE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
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H·15 CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 11107/88 l IT sv 
H·15 CULEIIA 4·CHLOROPHENYL PHENYL ETHER < zo.oooo NA 0.0000 ug/l 05!11187 1 IT sv 
H-15 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 01111/88 ZIT sv 
H·15 CULEIRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11107/88 l IT sv 
H-15 CULEIRA 4·METHYL·Z·PENTANONE < 10.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 CULEBRA 4-METHYL·Z·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 01111/88 Z IT v 
H-15 CULEBRA 4-METHYL·Z·PENTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07188 l IT v 
H-15 CULEBRA 4-METHYLPHENOL < zo.oooo NA 0.0000 ug/l 05/11187 1 IT sv 
H-15 CULEBRA 4-METHYLPHENOI. < 10.0000 NA 0.0000 ug/l 01111/88 ZIT sv 
H-15 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/07188 liT sv 
H-15 CULEBRA 4·NITROANILINE < 100.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H-15 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 01/13/88 Z IT sv 
H·15 CULEBIA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 11107/88 l IT sv 
H·15 CULEBRA 4 · N ITROPHENOL < 100.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H·15 CULEBRA 4·NITROPHENOI. < 50.0000 NA 0.0000 ug/l 01/13/88 ZIT sv 
H·15 CULEBRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 11107188 l IT sv 
H·15 CULEIRA ACENAPHTHENE < zo.oooo NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 01111/88 ZIT SV 
H-15 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 11/07188 liT sv 
H-15 CULEBRA ACENAPHTHYLENE < zo.oooo NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 CULEBIA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 01113/88 ZIT sv 
H·15 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 11/07/88 liT sv 
H-15 CULEBIA ACETONE < 10.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H·15 CULEBIA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 01/11/88 21T v 
H-15 CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11107/88 l IT v 
H·15 CULEBIA ALKALINITY (COl) 0.0000 0.0000 111(1/l 05/11/87 1 IT GC 
H·15 CULEBIA ALKALINITY (C03) 0.0000 NA 0.0000 IIV/l 01111/88 21T GC 
H·15 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 IIV/l 11107/88 liT GC 
H·15 CULEBRA ALKALINITY (HC03) 36.0000 36.0000 111(1/l 05/11/87 1 IT GC 

· - • • 
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H-15 aJLEBRA AlKALINITY (HC03) 32.0000 NA 0.0000 mg/l 01/13/88 2 IT GC 
H-15 aJLEBRA ALKALINITY (HC03) 38.0000 NA , 0.0000 mg/l 11/07/88 3 IT GC 
H-15 aJLEBRA ALUM I tilt < 10.0000 NA 0.0000 < 0.1 < 0.1 mg/l 05/11/87 1 IT ME 
H-15 aJLEBRA ALUM I tilt < 10.0000 < 10.0000 < 0.1 < 0.1 1119/l 01/13/88 2 IT ME 
H-15 aJLEBRA AlUM I tilt < 10.0000 < 10.0000 < 0.1 < 0.1 11111/l 11!07/88 3 IT ME 
H-15 aJLEBRA ANTHRACENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 aJLEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 aJLEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 aJLEBRA ANTIMONY < 5.0000 NA 0.0000 < 0.05 < 0.05 1111/l 05/11/87 1 IT ME 
H-15 aJLEBRA ANTIMONY < 5.0000 < 5.0000 < 0.05 < 0.05 11111/l 01113/88 21T ME 
H-15 aJLEBRA ANTIMONY 7.0000 7.0000 < 0.05 < 0.05 11111/l 11/07/88 3 IT ME 
H-15 aJLEBRA ARSE~IC < 0.5000 NA 0.0000 < 0.005 < 0.005 11111/l 05/11/87 1 IT ME 
H-15 aJLEBRA ARSENIC < 1.0000 < 1.0000 < 0.005 < 0.005 11111/l 01/13/88 2 IT ME 
H-15 aJLEBRA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 ~~g/l 11/07/88 3 IT ME 
H-15 aJLEBRA_ BARIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 11111/l 05/11/87 1 IT ME 
H-15 aJLEBRA BAR I lit < 0.5000 < 0.5000 < 0.005 < 0.005 1111/l 01/13/88 2 IT ME 
H-15 aJLEBRA BARIUM < 0.5000 < 0.5000 < 0.005 < 0.005 11111/l 11/07/88 liT ME 
H-15 aJLEBRA BENZENE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 aJLEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 2 IT v 
H-15 aJLEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H-15 aJLEBRA BENZO(A)ANTHRACENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 aJLEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 aJLEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 aJLEBRA lENZO,< A )PYRENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 aJLEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 aJLEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 aJLEBRA BENZO(G,H,I)PERYLENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 aJLEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 01113/88 2 IT sv 
H-15 aJLEBRA BENZO.CG, H, I )PERYLEIIE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
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H·15 CULEBU IENZO(K)FLUORANTHENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01113/88 2 IT sv . 
H·15 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEBRA BENZOIC ACID < 100.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H·15 CULEIRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H·15 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 11107/88 3 IT sv 
H·15 CULEBRA BENZYL ALCOHOL < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA BENZYL ALcottOl < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H·15 CULEBRA BENZYL ALCOfiOL < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEIRA BERYLLillt < 0.5000 NA 0.0000 < 0.005 < 0.005 tng/l 05/11187 1 IT ME 
H·15 CULEIRA BERYLllllt < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 01113/88 2 IT ME 
H· 15 CULEBRA BERYLLillt 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 11/07/88 3 IT ME 
H·15 CULEIRA BIS(2·CHLOROETHOXY)METHANE < 20.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H·15 CULEBRA 81S(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H·15 CULEIRA 81S(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEBRA 81S(2•CHLOROETHYL)ETHER < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEIRA 81S(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 01113/88 2 IT sv 
H·15 CULEBRA 81S(27CHLOROETHYL)ETHER < 10.0000 IIA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEBRA 81S(2·CHLOROISOPROPYL)ETHER < 20.0000 IIA 0.0000 ug/l 05/11187 1 IT sv 
H·15 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 01113/88 2 IT sv 
H·15 CULEIRA IIS(2~ CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 11107/88 3 IT sv 
H·15 .CULEIRA BIS(2·ETHYLHEXYL)PHTHALATE 64.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA IISC2"ETHYLHEXYL)PHTHALATE 22.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H·15 CULEIRA BIS(2·ETHYLHEXYL)PHTHALATE 44.0000 NA 0.0000 ug/l 11107/88 3 IT sv 
H·15 CULEBRA lOR ON 48.0000 lA 0.0000 < 0.01 < 0.01 ... ,. 05/11187 1 IT ME 
H·15 CULEBRA lOR ON 44.0000 44.0000 < 0.01 < 0.01 ..Vl 01113/88 21T ME 
H·15 CULEBRA BORON 50.0000 50.0000 < 0.01 < 0.01 ... ,. 11107/88 3 IT ME 
H·15 CULEBIIA BReit IDE 100.0000 100.0000 111111 l 05/11/87 1 IT GC 
H·15 CULEBRA BReit IDE 99.0000 100.0000 ~V/l 01/13/88 2 IT GC 

• • • 
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H·15 QILEBRA IRON IDE 94.0000 99.0000 11!1/l 11/07/88 3 IT GC 
H-15 QILEBRA IROMOFORM < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 QILEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 2 IT v 
H-15 QILEBRA IROMOFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 31T v 
H-15 QILEIRA BUTYL IENZYL PHTHALATE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 QILEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 QILEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 QILEBRA CADMIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 IIG/l 05/11/87 1 IT ME 
H-15 QILEBRA CADMIUM < 0.5000 < 0.5000 < 0.005 < 0.005 111(1/l 01/13/88 2 IT ME 
H-15 QILEBRA CADMIUM 0.7000 0.7000 < 0.005 < 0.005 119/l 11/07/88 3 IT ME 
H·15 QILEBAA CALCIUM 2000.0000 NA 0.0000 IIG/l 05/11/87 1 IT ME 
H-15 QILEBRA CALCIUM 1400.0000 1400.0000 IIG/l 01/13/88 2 IT ME 
H-15 QILEBRA CALCIUM 1600.0000 1600.0000 IIG/l 11/07/88 3 IT ME 
H-15 QILEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 QILEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 21T v 
H-15 QILEBAA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H-15 QILEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 QILEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 01!13/88 2 IT v 
H-15 QILEBAA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H-15 QILEBRA CESiuM 0.2400 NA 0.0000 < 0.01 < 0.01 IIQ/l 05/11/87 1 IT ME 
H-15 QILEBRA CESIUM < 1.0000 < 1.0000 < 0.01 < 0.01 IIG/l 01/13/88 21T ME 
H-15 QILEBAA CESIUM 0.4000 0.4000 < 0.06 < 0.06 11!1/l 11/07/88 3 IT ME 
H-15 QILEBAA CHLORIDE 140000.0000 140000.0000 1111/l 05/11/87 1 IT GC 
H-15 QILEBRA CHLORIDE 134000.0000 NA 0.0000 1111/l 01/13/88 2 IT GC 
H-15 QILEBRA CHLORIDE 135000.0000 NA 0.0000 1111/l 11/07/88 31T GC 
H-15 QILEBRA CHLORoBENZENE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 QILEBRA CHLOROIENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 2 IT v 
H-15 QILEIRA CHLOROIENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ua/l 11/07/88 3 IT v 
H-15 QILEIRA CHLOROETHANE < 10.0000 NA 0.0000 uatl 05/11/87 1 IT v 
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H-15 aJLEBRA CHUIROETHAIIE < 10.0000 NA 0.0000 T < 10 ug/l 01!13/88 2 IT v 
H-15 aJLEIRA CHUIROETHAIIE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07/88 l IT v 
H-15 CULEBRA CHLoROFORM < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 CULEBRA CHLoROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 2 IT v 
H-15 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 l IT v 
H-15 aJLEBRA CHRoMillt < 1.0000 NA 0.0000 < 0.01 < 0.01 rng/l 05/11/87 11T ME 

H-15 aJLEBRA CHRCIUUM < 1.0000 < 1.0000 < 0.01 < 0.01 mg/l 01!11/88 2 IT ME 
H-15 aJLEBRA CHROMIUM 3.0000 3.0000 < 0.01 < 0.01 rng/l 11/07/88 l IT ME 

H-15 aJLEBRA CHRYSEIIE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA CHRYSEIIE < 10.0000 NA 0.0000 ug/l 01111/88 2 IT sv 
H-15 aJLEBRA CHRYSEIIE < 10.0000 NA 0.0000 ug/l 11/07/88 l IT sv 
H-15 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 IIA 0.0000 ug/l 05/11/87 1 IT v 
H-15 aJLEBRA CIS·t,l·DICHLOROPROPEIIE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 21T v 
H-15 CULEBRA CIS-1,1-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 l IT v 
H-15 CULEBRA COBALT < 1.0000 NA 0.0000 < 0.01 < 0.01 1119/l 05/11/87 1 IT ME 
H-15 CULEBRA COBALT < 1.0000 < 1.0000 < 0.01 < 0.01 rng/l 01/13/88 2 IT ME 
H-15 CULEBRA COBALT 1.0000 1.0000 < 0.01 < 0.01 rng/l 11/07/88 3 IT ME 
H-15 aJLEBRA COPPER < 1.0000 NA 0.0000 < 0.01 < 0.01 mg/1 05/11/87 tiT ME 
H-15 aJLEBRA COPPER < 1.0000 < 1.0000 < 0.01 < 0.01 11111/l 01/13/88 2 IT ME 
H-15 CULEBRA COPPER 2.0000 2.0000 < 0.01 < 0.01 rng/1 11!07/88 l IT ME 
H-15 aJLEBRA CYANIDE < 0.0200 NA 0.0000 rng/l 05!11/87 1 IT GC 
H-15 CULEBRA CYANIDE < 0.0200 NA 0.0000 11111/l 01113/88 2 IT GC 
H-15 aJLEBRA CYANIDE < 0.0100 < 0.0200 111!1/l 11/07/88 l IT ~c 

H-15 CULEBRA DI-ll-BUTYL PHTHALATE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 aJLEIRA DI·II·BUTYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 01/13/88 21T sv 
H-15 CULEBRA DHI·.BUTYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 11/07/88 liT sv 
H-15 aJLEBRA DI·II·OCTYL PHTHALATE < 20.0000 NA 0.0000 ug/l 05111/87 1 IT sv 
H-15 aJLEIRA DI·II·OCTYl PHTHALATE < 10.0000 IIA 0.0000 ug/l 01!13/88 21T SV 
H-15 aJLEIRA DI·II·OCTYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 11107/88 liT sv 

• • • 
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H·15 CULEBRA DIIEIIZOCA,H)AIITHRACENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 CULEBRA DIBENZOCA,H)AIITHRACENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H·15 CULEIRA DIBENZOCA,H)AIITHRACENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEIRA DIBENZOFURAII < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEIRA DIBEIIZOFURAN < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H·15 CULEBRA DIBENZOFURAII < 10.0000 IIA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEUA DIIROMocHLOROMETHANE < 5.0000 IIA 0.0000 ug/l 05/11/87 1 IT v 
H-15 CULEUA DIBROMOCHLOROMETHAIIE < 5.0000 IIA 0.0000 T < 5.0 ug/l 01/13/88 2 IT v 
H·15 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H·15 CULEBRA DICHLOROBROMOMETHAIIE < 5.0000 IIA 0.0000 ug/l 05/11/87 1 IT v 
H·15 . CULEBRA DICHLOROBROMOMETHAIIE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 21T v 
H·15 CULEBRA DICHLOROBROMOMETHAIIE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 liT v 
H-15 CULEBRA DIETHYL PHTHALATE < 20.0000 IIA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H·15 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/07/88 liT sv 
H-15 CULEBRA DIMETHYL PHTHALATE < 20.0000 NA 0.0000 ug/l 05111/87 1 IT sv 
H·15 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H·15 CULEIRA DIMETHYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 11/07/88 liT sv 
H·15 CULEIRA ETHYLBENZENE < 5.0000 IIA 0.0000 ug/l 05/11/87 1 IT v 
H·15 CULEIRA ETHYLIENZENE < 5.0000 IIA 0.0000 T < 5.0 ug/l 01/13/88 21T v 
H·15 CULEUA ETHYLBENZENE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 liT v 
H·15 CULEUA FLUORAIITHENE < 20.0000 IIA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEUA FLUORAIITHENE < 10.0000 IIA 0.0000 ug/l 01/13/88 21T ~v 

H·15 CULEW FLUORAIITHENE < 10.0000 IIA 0.0000 ug/l 11/07/88 liT sv 
H·15 CULEW FLUORENE < 20.0000 IIA 0.0000 Ulll 05/11/87 1 IT SY 
H·15 CULEW FLUOIENE < 10.0000 IIA 0.0000 ug/l 01/13/88 21T SY 
H·15 CULEUA FLUORENE < 10.0000 IIA 0.0000 ug/l 11/07/88 liT sv 
H·15 CULEW FLUORIDE 0.7000 IIA 0.0000 1111/l 05/11/87 1 IT GC 
H·15 CULEUA FLUORIDE 0.7000 IIA 0.0000 1111/l 01/13/88 21T GC 
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H· 15 CULEBRA FLUORIDE ·o.60oo NA 0.0000 mg/l 11/07/88 3 IT GC 

H·15 CULEBRA HEXACHLOROBENZENE < 20.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H-15 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT SV 

H· 15 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/07/88 31T sv 
H·15 CULEBRA HEXACHLOROBUTADIENE < 20.0000 NA 0.0000 ug/l 05!11/87 1 IT sv 
H-15 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 01/13/88 21T sv 
H-15 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H· 15 CULEBRA HEXACHLOROCYCLOPENTADIENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H·15 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 CULEBRA HEXACHLOROETHANE < 20.0000 NA 0.0000 ug/l 05/11187 11T sv 
H-15 CULEBRA HEXAC.HLOROETHANE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H·15 CULEBRA INDEN0(1,2,3·CD)PYRENE < 20.0000 NA 0.0000 ug/l 05!11/87 1 IT sv 
H-15 CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H· 15 CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 CULEBRA IOOIDE < 2.0000 < 2.0000 1119/l 05/11/87 1 IT GC 

H-15 CULEBRA IOOIDE < 2.0000 NA 0.0000 1119/l 01/13/88 2 IT GC 

H·15 CULEBRA IOOIDE < 2.0000 < 2.0000 1119/l 11/07/88 3 IT GC 
H-15 CULEBRA IRON < 1.0000 NA 0.0000 < 0.01 < 0.01 1119/l 05/11/87 1 IT ME 

H-15 CULEBRA IRON l.OOOO l.OOOO < 0.01 < 0.01 1119/l 01/13/88 21T ME 

H·15 CULEBRA IRON l.OOOO l.OOOO < 0.01 < 0.01 mg/l 11!07/88 l IT ME 

H-15 CULEBRA ISOPHORONE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H·15 CULEBRA I SOPHORONE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 11/07/88 liT sv 
H-15 CULEBRA LEAD < 5.0000 NA 0.0000 < 0.05 < 0.05 11111/l 05/11/87 1 IT ME 

H·15 CULEBRA LEAD < 5.0000 < 5.0000 < 0.05 < 0.05 1119/l 01!11/88 2 IT ME 

H-15 CULEBRA LEAD 7.0000 1.0000 < 0.05 < 0.05 11111/l 11/07/88 liT ME 

H·15 CULEBRA LITHIUM 0.7000 NA 0.0000 < 0.01 < 0.01 11111/l 05/11187 1 IT ME 

.I • , • 
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H-15 aJLEBRA LITHIUM 0.8000 0.8000 < 0.01 < 0.01 mg/l 01/13/88 2 IT ME 
H-15 CULEBRA LITHIUM 0.9000 0.9000 < 0.01 < 0.01 mg/l 11/07/88 3 IT ME 
H-15 CULEBRA MAGNESIUM 2300.0000 NA 0.0000 mg/l 05/11/87 1 IT ME 
H-15 CULEBRA MAGNESIUM 2600.0000 2600.0000 mg/l 01/13/88 2 IT ME 
H-15 aJLEBRA MAGNESIUM 2700.0000 2700.0000 1119/l 11/07/88 l IT ME 
H-15 aJLEBRA MANGANESE < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 05/11/87 1 IT ME 
H-15 CULEBRA MANGANESE 0.6000 0.6000 < 0.005 < 0.005 mg/l 01/11/88 2 IT ME 
H-15 aJLEBRA MANGANESE < 0.5000 NA 0.0000 < 0.005 < 0.005 IIIS/l 11/07/88 l IT ME 
H-15 aJLEBRA MERaJRY < 0.0002 NA 0.0000 0.0004 0.0009 1119/l 05/11/87 1 IT ME 
H-15 CULEBRA MERaJRY < 0.0020 NA 0.0000 < 0.0002 < 0.0002 mg/l 01/11/88 2 IT ME 
H-15 aJLEBRA MERCURY < 0.4000 < 0.4000 < 0.0002 < 0.0002 mg/l 11/07/88 l IT ME 
H-15 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 aJLEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 01!13/88 2 IT v 
H-15 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07/88 3 IT v 
H-15 aJLEBRA METHYL CHLClR IDE < 10.0000 NA 0.0000 ug/l 05!11/87 1 IT v 
H-15 aJLEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 01!13/88 2 IT v 
H-15 aJLEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07/88 liT v 
H-15 aJLEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 aJLEBRA METHYLENE CHLORIDE < 5.0000 ' NA 0.0000 T < 5.0 ug/l 01/11/88 2 IT v 
H-15 aJLEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 9.6 T 14 ug/l 11/07/88 3 IT v 
H-15 aJLEBRA MOLYBDENUM 0.2000 NA 0.0000 0.03 0.02 118/l 05!11!87 1 IT ME 
H-15 aJLEBRA MOL YBOEIIUM 0.5200 0.5200 0.02 0.01 1119/l 01!11/88 21T ME 
H-15 aJLEBRA MOl YBOEIIUM 0.2900 0.2700 < 0.05 < 0.05 mg/l 11/07/88 liT .ME 
H-15 aJLEBRA N·NITROSO-DI·N·PROPYLAMINE < 20.0000 NA 0.0000 ug/l 05/11/87 ·1 IT sv 
H-15 aJLEBRA N-NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 Ull/l 01/11/88 2 IT sv 
H-15 aJLEIRA N·NITROSO-DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 11/07/88 liT sv 
H-15 aJLEIRA N·NITROSO·DI·PHENYLAMINE < 20.0000 NA 0.0000 Ull/l 05/11/87 1 IT sv 
H-15 aJLEIRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 01/11/88 2 IT sv 
H-15 CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 Ull/l 11/07/88 l IT sv 
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H-15 CULEBRA NAPHTHALENE < 20.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H-15 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/07/88 3 IT sv 
H-15 CULEBRA NICKEL < 3.0000 NA 0.0000 < 0.03 < 0.03 1119/l 05/11/87 1 IT ME 
H-15 CULEBRA NICKEL < 3.0000 < 3.0000 < 0.03 < 0.03 1119/l 01/13/88 2 IT ME 

H·15 CULEBRA NICKEL < 3.0000 < 3.0000 < 0.03 < 0.03 mg/l 11107/88 3 IT ME 

H·15 CULEBRA NITRATE 0.5000 NA 0.0000 mg/l N03·N 05/11187 1 IT GC 
H-15 CULEBRA NITRATE < 0.0200 NA 0.0000 11111/l N03-N 01113/88 2JT GC 
H-15 CULEBRA NITRATE < 0.0200 NA 0.0000 mg/l N03-N 11107/88 3 IT GC 
H·15 CULEBRA NITROBENZENE < 20.0000 NA 0.0000 ug/l 05/11187 tiT sv 
H-15 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 11107/88 3 IT sv 
H-15 CULEBRA P·CHLORO·M-CRESOL < 20.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H·15 CULEBRA P·CHLORD·M·CRESOL < 10.0000 NA 0.0000 ug/l 01113/88 2 IT sv 
H-15 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 11107/88 3 IT sv 
H-15 CULEBRA PCB < 1.0000 NA 0.0000 uu/l 05/11187 1 IT PC 
H·15 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 01/13/88 2 IT PC 
H-15 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 11/07/88 3 IT PC 
H-15 CULEBRA PENTACHLOROPHENOL < 100.0000 NA 0.0000 ug/l 05!11187 1 IT sv 
H-15 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 01113/88 2 IT sv 
H-15 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11107/88 liT sv 
H-15 CULEBRA PHENANTHRENE < 20.0000 NA 0.0000 ug/l 05/11187 1 IT sv 
H·15 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 01/13/88 2 IT sv 
H-15 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 11107/88 liT sv 
H·15 CULEBRA PHENOL < 20.0000 NA 0.0000 uu/l 05/11187 1 IT sv 
H-15 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 01113/88 2JT sv 
H-15 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 11107/88 3 IT sv 
H·15 CULEBRA PHENOLICS < 0.0080 NA 0.0000 11111/l 05111187 1 IT GC 

H·15 CULEBRA PHENOLICS 0.0390 NA 0.0000 11111/l 01/13/88 2JT GC 

• • • 
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H-15 CUlEBRA PHENOliCS 0.0260 NA 0.0000 1119/l 11/07/88 l IT GC 

H-15 CULEBRA PHOSPHATE < 0.0100 < 0.0100 tng/l T·P04·P 05/11/87 1 IT GC 
H- 15 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 tng/l T·P04-P 01/13/88 2 IT GC 
H-15 CULEIRA PHOSPHATE 0.0100 0.0100 tng/l T·P04·P 11/07/88 liT GC 
H-15 CULEBRA POTASSIUM 1800.0000 NA 0.0000 1118/l 05/11/87 1 IT ME 
H-15 CULEBRA POTASSIUM 1800.0000 1800.0000 ~V/l 01/11/88 21T ME 
H-15 CULEIRA POTAS.SIUM 1800.0000 1900.0000 1119/l 11/07/88 l IT ME 
H-15 CULEIRA PYRENE < 20.0000 NA 0.0000 ug/l 05/11/87 1 IT sv 
H-15 CULEIRA PYRENE < 10.0000 NA 0.0000 ug/l 01/11/88 2 IT sv 
H-15 CULEIRA PYRENE < 10.0000 NA 0.0000 ug/l 11/07/88 l IT sv 
H-15 CULEBRA RESIDUE, FILTERABLE a 180 C 210000.0000 NA 0.0000 I!VIl 05/11/87 1 IT GC 
H-15 CULEBRA RESIDUE, FILTERABLE a 180 C 210000.0000 212000.0000 tng/l 01/11/88 2 IT GC 
H-15 CULEIRA RESIDUE, FILTERABLE a 180 C 246000.0000 244000.0000 1119/l 11/07/88 l IT GC 
H-15 CULEBRA RESIDUE, NONFILTERABLE a 105 C 680.0000 NA 0.0000 1119/l 05!11/87 1 IT GC 
H-15 CULEBRA RESIDUE, NONFILTERABLE a 105 C 54.0000 68.0000 1119/l 01!11/88 21T GC 
H-15 CULEBRA RESIDUE, NONFILTERABLE a 105 C 930.0000 820.0000 nw/l 11!07/88 31T GC 
H-15 CULEBRA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 1119/l 05/11/87 1 IT ME 
H-15 CULEIRA SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 01/11/88 21T ME 
H-15 CULEBRA SELENIUM < 5.0000 < 5.0000 < 0.005 < 0.005 1118/l 11!07/88 liT ME 
H-15 CULEIRA SILICA < 20.0000 NA 0.0000 < 0.2 < 0.2 11111/l 05/11/87 1 IT ME 
H-15 CULEIRA SiliCA < 21.0000 < 21.0000 < 0.2 < 0.2 1119/l 01!11/88 Z IT ME 
H-15 CULEBRA SILICA 1.6000 NA 0.0000 1119/l 11/07/88 l IT ME 
H·15 CULEIRA SILVER < 1.0000 NA 0.0000 < 0.01 < 0.01 1119/l 05/11!87 1 IT .Pif 
H· 15 CUlEIRA SILVER < 1.0000 < 1.0000 < 0.01 < 0.01 11111/l 01/13/88 ZIT ME 
H-15 CULEIRA SILVER 1.0000 1.0000 < 0.01 < 0.01 1118/l 11/07/88 liT ME 
H-15 CULEBRA SODIUM 84000.0000 NA 0.0000 1118/l 05/11/87 1 IT ME 
H-15 CULEBRA SODIUM 78900.0000 78900.0000 1118/l 01/11/88 ZIT ME 
H-15 CULEIRA SODIUM 71000.0000 71000.0000 11111/l 11!07/88 l IT ME 
H-15 CULEIRA SPECIFIC CONDUCTANCE 158000.0000 368000.0000 l.lllhos/ Clll825c 05!11/87 1 IT GC 
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H·15 CULEBRA SPECIFIC CONDUCTANCE 410000.0000 405000.0000 unhos/cmi25C 01113/88 21T GC 
H-15 CULEIRA SPECIFIC CONDUCTANCE 210000.0000 210000.0000 unhos/cnQ25C 11!07/88 3 IT GC 
H-15 CULEIRA STRONTillt 30.0000 NA 0.0000 < 0.01 < 0.01 mg/l 05/11/87 1 IT ME 
H-15 CULEBRA STROIITillt 30.0000 11.0000 < 0.01 < 0.01 mg/l 01!11/88 2 IT ME 

H-15 CULEBRA STRONTillt 11.0000 11.0000 < 0.01 < 0.01 mg/l 11107/88 l IT ME 
H-15 CULEIRA STYRENE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 CULEIRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01111/88 21T v 
H-15 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11107/88 liT v 
H-15 CULEBRA SULFATE 6300.0000 NA 0.0000 11111/l 05/11/87 1 IT GC 
H-15 CULEBRA SULFATE 7500.0000 NA 0.0000 mg/l 01111/88 21T GC 
H-15 CULEBRA SULFATE 5500.0000 5700.0000 mg/l 11107/88 liT GC 
H-15 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 21T v 
.H-15 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11107/88 l IT v 
H-15 CULEBRA THALLI lit < 2.5000 NA 0.0000 < 0.005 < 0.005 mg/l 05/11/87 1 IT ME 
H-15 CULEBRA THAlli lit < 5.0000 < 5.0000 < 0.005 < 0.005 mg/l 01113/88 2 IT ME 

H-15 CULEBRA THALLillt < 0.5000 NA 0.0000 < 0.005 < 0.005 1119/l 11!07/88 liT ME 
H-15 CULEBRA TIN < 4.0000 NA 0.0000 < 0.04 < 0.04 mg/l 05/11/87 1 IT ME 
H-15 CULEIRA TITAN liM < 0.5000 NA 0.0000 < 0.1 < 0.1 mg/l 05/11/87 1 IT ME 
H-15 CULEIRA TITANillt < l.OOOO < l.OOOO < 0.03 < 0.03 mg/l 01113/88 21T ME 
H-15 CULEBRA TITANillt < 1.0000 < 1.0000 < 0.01 < 0.01 mg/l 11107/88 liT ME 
H-15 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H-15 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/11/88 21T v 
H-15 CULEIRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 liT v 
H-15 CULEIRA TOTAL .ORGANIC CARBON 1.0000 2.0000 118/l 05111187 1 IT GC 
H-15 CULEBRA TOTAL ORGANIC CARBON 2.0000 1.0000 118/l 01!11/U 21T GC 
H-15 CULEIRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1111/l 11!01/U liT GC 
H-15 CULEIRA TOTAL ORGANIC HALOGEN 8.1000 6.7000 118/l 05/11/87 1 IT GC 
H-15 CULEBRA TOTAL ·ORGANIC HALOGEN 2.5000 2.8000 118/l 01/11/U 2 IT GC 

• • • 



• • • 
Page No. 375 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE Of 

CHEMICAL ANALYSIS 

WELL t# ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

H·15 CULEBRA TOTAL ORGANIC HALOGEN 1.3000 1.1000 mg/l 11/07/88 3 IT GC 
H·15 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.000D NA 0.0000 ug/l 05/11/87 1 IT v 
H·15 CULEBRA TRANS·1,Z·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 Z IT v 
H-15 CULEBRA TRANS·1,Z·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H·15 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H·15 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 Z IT v 
H·15 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H·15 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 05111/87 1 IT v 
H· 15 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 2 IT v 
H·15 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 11/07/88 3 IT v 
H·15 CULEBRA VANADII .. < 1.0000 NA 0.0000 < 0.01 < 0.01 IIIQ/l 05/11/87 1 IT ME 
H·15 CULEBRA VANADilJt < 1.0000 < 1.0000 < 0.01 < 0.01 IIIQ/l 01/13/88 Z IT ME 
H·15 CULEBRA VANADI'lJt 1.0000 1.0000 < 0.01 < 0.01 IIIQ/l 11/07/88 3 IT ME 
H·15 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 05111/87 1 IT v 
H·15 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 01113/88 Z IT v 
H-15 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 11/07/88 liT v 
H·15 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 05111187 1 IT v 
H·15 CULEBRA VINYL CHLORIDE < 10.0000 IIA 0.0000 T < 10 ug/l 01/13/88 ZIT v 
H· 15 CULEBRA VINYL ,CHLORIDE < 10.0000 NA 0.0000 ' < 10 ' < 10 ug/l 11107/88 liT v 
H·15 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 05/11/87 1 IT v 
H·15 CULEBRA XYLENE; < 5.0000 NA 0.0000 T < 5.0 ug/l 01/13/88 ZIT v 
H·15 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 

' < 
5.0 ug/l 11/07/88 3 IT v 

H-15 CULEBRA ZINC < 1.0000 NA 0.0000 < 0.01 < 0.01 IIIG/l 05/11/87 1 IT ME 
H·15 CULEBRA ZINC < 1.0000 < 1.0000 < 0.01 < 0.01 1118/l 01113/88 Z IT ME 
H·15 CULEBRA ZINC 1.0000 1.0000 < 0.01 < 0.01 1118/l 11/07/88 3 IT ME 
H·15 CULEBRA pH 6.5900 6.6200 05/11/87 1 IT GC 
H-15 CULEBRA pH 6.8000 NA 0.0000 01113/88 2 IT GC 
H-15 CULEBRA pH 6.5500 6.5800 11/07/88 3 IT GC 
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** H-17 
H-17 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H·17 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H·17 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 UU/l 10!27/87 1 IT sv 
H-17 CULEBRA 1,2·DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H·17 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10!27/87 1 IT sv 
H·17 CULEBRA 2,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2,4·DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10!27/87 1 IT sv 
H-17 CULEBRA 2,4·DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10!27/87 1 IT sv 
H·17 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT SV 
H·17 CULEIRA 2·8UTANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 11T v 
H-17 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H·17 CULEBRA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2·HEXAIIONE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H·17 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 2-N ITROPHENOL < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA 3,3'·01CHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 10/27/87 1 IT SV 

• • • 
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H-17 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA 4,6-DINITRO·O-CRESOl < 50.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA 4-BROMOPHENYl PHENYl ETHER < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT SV 

H-17 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA 4-CHlOROPHENYl PHENYl ETHER < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H-17 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA 4-IIITROANILINE < 50.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA 4-IIITROPHENOl < 50.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-11 CULEBRA ACETONE 29.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H-17 CULEBRA AlKAliNITY (CO]) 0.0000 0.0000 1119/l 10/27/87 1 IT GC 
H-17 CULEBRA AlKAliNITY (HC03) 43.0000 NA 0.0000 -all 10/27/87 1 IT GC 
H-17 CULEBRA ALUMINUM 2.0000 3.0000 < 0.1 < 0.1 1119/l 10/27/87 1 IT ME 
H-17 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA ANTIMONY 2.5000 2.5000 < 0.05 < 0.05 1118/l 10127/87 1 IT ME 

H-17 CULEBRA ARSENIC < 0.0500 0.0500 < 0.005 < 0.005 1118/l 10/27/87 1 IT ME 
H-17 CULEBRA BARiuM 0.1200 0.1300 < 0.005 < 0.005 11111/l 10/27/87 1 IT ME 

H-17 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA BEIIZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT . SV 
H-17 CULEBRA BEIIZO(G,H,I)PERYLEIIE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA BEIIZO(K)FLUORAIITHENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA BENZYL ALCOHOl < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1118/l 10/27/87 1 IT ME 
H-17 CULEBRA BIS(Z·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
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H·17 aJLEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 aJLEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 10/27187 1 IT sv 
H-17 aJLEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 10127187 11T sv 
H·17 aJLEBRA BORON 39.0000 40.0000 < 0.01 < 0.01 ~/l 10/27/87 1 IT ME 
H-17 aJLEBRA BRCitiDE 15.0000 NA 0.0000 ~/l 10/27/87 1 IT GC 
H-17 aJLEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H·17 aJLEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 aJLEBRA CAOMillt 0.2400 0.2500 < 0.005 < 0.005 ~It 10/27/87 1 IT ME 
H·17 aJLEBRA CALC I lit 1500.0000 1500.0000 ~/l 10/27/87 1 IT ME 
H-17 aJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 aJLEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 11T v 
H-17 aJLEBRA CESillt 5.0000 5.0000 < 0.01 < 0.01 ~/l 10127/87 11T ME 
H-17 aJLEBRA CHLORIPE 81300.0000 NA 0.0000 ~/l 10127/87 11T GC 
H-17 aJLEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10127187 11T v 
H-17 aJLEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H·17 aJLEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 aJLEBRA CHRCitlllt 1.1000 1.2000 < 0.01 < 0.01 mg/l 10/27/87 11T ME 
H·17 aJLEBRA CHRYSE'NE < 10.0000 NA 0.0000 ug/l 10/27187 11T sv 
H-17 aJLEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H·17 CULEBRA COBALT 0.4000 0.4000 < 0.01 < 0.01 ~/l 10127/87 1 IT ME 
H·17 aJLEBRA COPPER 0.6000 0.6000 < 0.01 < 0.01 mg/l 10/27/87 11T ME 
H·17 CULEBRA CYANIDE < 0.0400 NA 0.0000 mg/l 10/27/87 1 IT GC 
H-17 aJLEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/27/87 11T .SV 
H-17 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 aJLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/27/87 11T sv 
H·17 aJLEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA DIBRCitOCHLORCitETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 11T v 
H-17 CULEBRA DICHLOROBRCitCitETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 

• • • 
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H·17 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H·17 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA FLUORENE < 10.0000 NA 0.0000 Ug/l 10/27/87 1 IT sv 
H-17 CULEBRA FLUORIDE 1.3000 1.2000 mg/l 10/27/87 1 IT GC 
H-17 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA UlliDE < 2.0000 < 2.0000 mg/l 10/27/87 1 IT GC 
H·17 CULEBRA IRON 1.2000 1.2000 < 0.01 < 0.01 mg/l 10/27/87 1 IT ME 

H·17 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA LEAD 2.0000 2.2000 < 0.05 < 0.05 mg/l 10/27/87 1 IT ME 

H·17 CULEBRA LITHIUM 1.0000 0.9600 < 0.01 < 0.01 mg/l 10/27/87 1 IT ME 
H·17 CULEBRA MAGNESIUM 1700.0000 1700.0000 mg/l 10/27/87 1 IT ME 
H·17 CULEBRA MANGANESE 0.1600 0.1700 < 0.005 < 0.005 mg/l 10/27/87 1 IT ME 

H-17 CULEBRA MERCUR·Y < 0.0002 < 0.0002 < 0.0002 < 0.0002 1119/l 10/27/87 1 IT ME 
H-17 CULEBRA METHYL BR«JJIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H-17 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H-17 CULEBRA METHYL.ENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H·17 CULEBRA MOL YBOENUM 0.2400 0.2200 < 0.01 < 0.01 118/l 10/27/87 1 IT ME 
H·17 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT . sv 
H·17 CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA o·.oooo ug/l 10/27/87 1 IT sv 
H·17 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H·17 CULEBRA NICKEL 0.7000 0.7000 < 0.03 < 0.03 118/l 10/27/87 1 IT ME 
H-17 CULEBRA NITRATE < 0.2000 NA 0.0000 IIV/l N03·N 10/27/87 1 IT GC 

H·17 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
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H-17 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 10/27/87 1 IT PC 
H-17 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10!27/87 1 IT sv 
H-17 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA PHENOl < 10.0000 NA 0.0000 ug/l 10/27/87 1 IT sv 
H-17 CULEBRA PHENOLICS 0.0470 NA 0.0000 1119/l 10/27/87 1 IT GC 
H-17 CULEBRA PIIOSP!IATE 0.0200 NA 0.0000 1119/l T-P04-P 10/27/87 1 IT GC 
H-17 CULEBRA POTASSIUM 1400.0000 1400.0000 mg/l 10/27/87 1 IT ME 
H·17 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/t 10/27/87 1 IT sv 
H-17 CULEBRA RESIDUE, FILTERABLE a 180 C 151000.0000 151000.0000 mg/l 10/27/87 1 IT GC 
H-17 CULEBRA RESIDUE, NONFILTERABLE a 105 C 230.0000 250.0000 mg/l 10!27/87 1 IT GC 
H-17 CULEBRA SELENIUM < 5.0000 < 5.0000 < 0.005 < 0.005 1119/l 10!27/87 1 IT ME 
H-17 CULEBRA SILICA 12.0000 13.0000 < 0.2 < 0.2 rv/t 10/27/87 1 IT ME 
H-17 CULEBRA SILVER 0.3000 0.4000 < 0.01 < 0.01 rv/ t 10/27/87 1 IT ME 
H-17 CULEBRA SODiuM 54700.0000 55000.0000 mg/l 10/27/87 1 IT ME 
H-17 CULEBRA SPECIFIC CONDUCTANCE 224000.0000 
H-17 CULEBRA STRONTIUM 37.0000 37.0000 < 0.01 < 0.01 mg/l 10/27/87 1 IT ME 
H-17 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA SULFATE 7000.0000 NA 0.0000 1119/l 10!27/87 1 IT GC 
H-17 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA THALLIUM < 5.0000 < 5.0000 < 0.005 < 0.005 1119/l 10/27/87 1 IT ME 
H-17 CULEBRA TITANIUM 1.3000 1.4000 < 0.03 < 0.03 mg/l 10/27/87 1 IT ME 
H-17 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 CULEBRA TOTAL ,ORGANIC CARBON 1.0000 1.0000 1119/l 10/27/87 1 IT GC 
H-17 CULEBRA TOTAL .ORGANIC HALOGEN 6.5000 7.8000 rv/t 10/27/87 1 IT GC 
H·17 CULEBRA TRANS~1.2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H-17 aJLEBRA TRANS~1,3·01CHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 
H·17 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 1 IT v 

• • • 



• • • 
Page No. 381 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL t ZONE PARAMETER v VALUE S D DUP. ACID BLANK YATER BLANK UNITS DATE RND LAB c 

H-17 CULEBRA VANADII.It 0.5000 0.5000 < 0.01 < 0.01 mg/l 10/27/87 1 IT ME 

H-17 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 10/27187 11T v 
H-17 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/27/87 1 IT v 
H-17 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/27/87 11T v 

H-17 CULEBRA ZINC 0.2000 0.2000 < 0.01 < 0.01 ~/l 10/27/87 1 IT ME 

H-17 CULEBRA pH 6.6400 6.6100 10/27/87 1 IT GC 

** H-18 
H-111 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11110/87 1 IT v 
H-18 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 ZIT v 
H-18 . CULEBRA 1,1,1•TRICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA 1,1,Z,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H-18 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 Z IT v 
H-18 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 Z IT v 
H-18 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT IJ 

H-18 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 Z IT v 
H-18 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v. 
H-18 CULEBRA 1,Z,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H-18 CULEBRA 1,Z·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA 1,Z-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/07/88 Z IT sv 
H-18 CULEBRA 1,Z·DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l . 11/10/87 1 IT v 
H-18 CULEBRA 1,Z-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
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H-18 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 ctJLEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H-18 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA 1,3-DICHLOROIENZENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA 1,3-DICHLOROIENZENE < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 CULEBRA 1,4-DICHLOROIENZENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 ctJLEBRA 1,4-DICHLOROIENZENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 ctJLEIRA 2,4,5-TRICHLOROPHENOL < 50.0000 IIA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 IIA 0.0000 ug/l 04/07/88 21T sv 
H-16 ctJLEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 ctJLEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 ctJLEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0. 0000 ug/l 11/10/87 1 IT sv 
H-18 CULEIRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 IIA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA 2,4-0IMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 CULEBRA 2,4-0IIIITROPHENOL < 50.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
M-18 CULEBRA 2,4-0IIIITROPHENOL < 50.0000 IIA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA 2,4-DI~ITROTOLUEIIE < 10.0000 IIA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 ctJLEBRA 2,4-0IMITROTOLUEIIE < 10.0000 IIA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA 2,6-0IMITROTOLUEIIE < 10.0000 IIA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA 2,6-0IIIITROTOLUEIIE < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 CULEBRA 2-BUTAJIONE < 10.0000 NA 0.0000 T < 10 ug/l 11/10/87 1 IT v. 
H-18 ctJLEBRA 2-BUTAMDIIE < 10.0000 NA 0.0000 T < 10 ug/l 04/07/88 2 IT v 
H-18 ctJLEBRA 2-BUTAIIONE < 10.0000 IIA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H-18 CULEIRA 2·CHLoROETHYLVIIIYL ETHER < 10.0000 IIA 0.0000 T < 10 ug/l 11/10/87 1 IT v 
H-18 ctJLEBRA 2-CHLOROETHYLVIIIYL ETHER < 10.0000 IIA 0.0000 T < 10 ug/l 04/07/88 2 IT v 
H-18 ctJLEIRA 2-CHLORONAPHTHALEIIE < 10.0000 IIA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEIRA 2-CHLORONAPHTHALEIIE < 10.0000 IIA 0.0000 ug/l 04/07/88 21T sv 

• • • 
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H·18 CULEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H·18 CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 11/10/87 1 IT v 
H·18 CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/07/88 ZIT v 
H·18 CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H·18 CULEBRA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H· 18 CULEBRA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA Z·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA Z·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 Z IT sv 
H·18 CULEBRA 2·NITROANILINE <· 50.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 . CULEBRA 2·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 Z IT sv 
H·18 CULEBRA 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 3,3'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/10/87 11T sv 
H·18 CULEBRA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H·18 CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H·18 CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT SV 
H·18 CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 11!10/87 1 IT sv 
H·18 CULEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H·18 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H·18 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T 13 ug/l 11/10/87 1 IT v 
H·18 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/07/88 2 IT v 
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H-18 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H-18 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 11!10/87 1 IT sv 
H-18 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEIRA 4-IIITROANILINE < 50.0000 NA 0.0000 ug/l 11110/87 1 IT sv 
H-18 CULEBRA 4 ·II IT ROAN ILl NE < 50.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 CULEBRA 4-IIITIIOPHENOL < 50.0000 NA 0.0000 ug/l 11!10/87 1 IT sv 
H-18 CULEBRA 4-IIITIIOPHENOL < 50.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEIRA ACEIIAPHTHENE < 10.0000 NA 0.0000 ug/l 11!10/87 1 IT sv 
H-18 CULEBRA ACEIIAPHTHEIIE < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 CULEBRA ACEIIAPHTHYLENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 . CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 CULEIRA ACETONE < 10.0000 NA 0.0000 T < 10 ug/l 11!10/87 1 IT v 
H-18 CULEIRA ACETONE < 10.0000 NA 0.0000 T 12 ug/l 04/07/88 2 IT v 
H-18 CULEIRA ACETON.E < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H-18 CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 11111/l 11/10/87 1 IT GC 
H-18 CULEBRA ALKALINITY (C03) 0.0000 NA 0.0000 11111/l 04/07/88 21T GC 
H-18 CULEBRA ALKALINITY (003) 0.0000 NA 0.0000 11111/l 04110/90 3 IT GC 
H-18 CULEBRA ALKALINITY (HC03) 54.0000 NA 0.0000 11111/l 11!10/87 1 IT GC 
H-18 CULEBRA ALKALINITY (HC03) 50.0000 NA 0.0000 118/l 04/07/88 21T GC 
H·18 CULEBRA ALKALINITY (HC03) 56.0000 NA 0.0000 IIV/l 04!10/90 31T GC 
H-18 CULEIRA ALliiiNlll < 1.0000 < 1.0000 < 0.1 < 0.1 118/l 11!10/87 1 IT ME 
H-18 CULEBRA ALliiiNlll < 1.0000 < 1.0000 < 0.1 < 0.1 11111/l 04/07/88 21T ME 
H-18 CULEBRA ALliiiNlll < 2.0000 < 2.0000 11111/l 04!10/90 liT f!T 
H·18 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 11!10/87 1 IT sv 
H-18 CULEIRA AIITHRACENE < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H-18 CULEIRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 118/l 11110/87 1 IT ME 
H-18 CULEIRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 118/l 04/07/88 21T ME 
H-18 aiLE IRA ANTIMONY < 0.6000 < 0.6000 118/l 04110/90 liT NT 
H-18 CULEIRA ARSENIC < 0.5000 < 0.5000 < 0.005 < 0.005 118/l 11110/87 1 IT ME 

• • • 
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H-18 CULEBRA ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 mg/1 04/07/88 2 IT ME 
H-18 CULEBRA ARSENIC < 0.1000 NA 0.0000 mg/1 04/10/90 3 IT MT 
H-18 CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 11/10/87 11T ME 
H·18 CULEBRA BARIUM < 0.0500 < 0.0500 0.005 < 0.005 mg/1 04/07/88 2 IT ME 

H-18 CULEBRA BARIUM < 2.0000 < 2.0000 mg/1 04/10/90 3 IT MT 
H-18 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/1 11/10/87 1 IT v 
H-18 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/1 04/07/88 2 IT v 
H-18 CULEBRA BENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/1 04/10/90 3 IT v 
H·18 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/10/87 11T sv 
H·18 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 UIJ/l 04/07/88 2 IT sv 
H-18 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 11!10/87 11T sv 
H-18 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 11/10/87 11T sv 
H-18 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H-18 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 11/10/87 11T sv 
H-18 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 11!10/87 11T sv 
H-18 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H· 18 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 04/07/88 2rT sv 
H-18 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 IIIII/I 11/10/87 1 IT ME 
H-18 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 04/07/88 2 IT ME 
H-18 CULEBRA BERYLLIUM < 0.0500 < 0.0500 mg/1 04/10/90 3 IT MT 
H-18 CULEBRA BI5(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA BI5(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT 5V 
H-18 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA BI5(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 04/07/88 2 IT sv 
H-18 CULEIRA 815(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 11/10/87 1 IT sv 
H-18 CULEBRA 815(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
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H·18 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBIIA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA BORON 16.0000 15.0000 < 0.01 < 0.01 1119/l 11/10/87 1 IT ME 
H·18 CULEBRA BORON . 17.0000 17.0000 0.01 0.01 1119/l 04/07/88 2 IT ME 
H·18 CULEBRA BORON 16.0000 16.0000 1119/l 04/10/90 3 IT MT 
H-18 CULEBRA BROMIDE 17.0000 NA 0.0000 1119/l 11/10/87 1 IT GC 
H·18 CULEBRA BROMIDE 14.0000 NA 0.0000 1119/l 04/07/88 2 IT GC 
H·18 CULEBRA BROMIDE 14.0000 14.0000 1119/l 04/10/90 3 IT GC 
H-18 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H-18 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA CADMIUM < 0.0500 < . 0.0500 < 0.005 < 0.005 1119/l 11/10/87 11T ME 
H-18 CULEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 04/07/88 2 IT ME 
H·18 CULEBRA CADMIUM < 0.0500 < 0.0500 RW/l 04/10/90 3 IT MT 
H·18 CULEBRA CALCIUM 980.0000 980.0000 lllg/l 11/10/87 1 IT ME 
H·18 CULEBRA CALCIUM 1100.0000 1100.0000 RW/l 04/07/88 21T ME 
H·18 CULEBRA CALCIUM 1200.0000 1200.0000 1119/l 04/10/90 3 IT MC 
H-18 CULEBRA CALCIUM HARDNESS 0.0000 0.0000 1119/l 04/10/90 3 IT GC 
H-18 CULEBRA CARBON DISULFIDE < 5.0000 ' NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 21T v 
H·18 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04110/90 3 IT v 
H·18 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 11T v 
H·18 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H·18 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA CESitM 0.3900 0.3900 < 0.01 < 0.01 11111/l 11110/87 1 IT ME 
H-18 CULEBRA CESiuM < 0.0500 < 0.0500 < 0.01 < 0.01 1118/l 04/07/88 21T ME 
H·18 CULEBRA CESIUM 0.7000 0.8000 11111/l 04/10/90 liT MT 

• • .I 
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H·18 CULEBRA CHLORIDE 12000.0000 NA 0.0000 mg/l 11/10/87 1 IT GC 
H-18 CULEBRA CHLORIDE 12500.0000 NA 0.0000 mg/l 04!07188 2 IT GC 
H·18 CULEBRA CHLORIDE 13000.0000 13000.0000 mg/l 04/10/90 3 IT GC 
H-18 CULEBRA CHLOAOIENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA CHLOROIENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H·18 CULEBRA CHLOAOIENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA CHLOAOETHANE < 10.0000 NA 0.0000 T < 10 ug/l 11/10/87 1 IT v 
H·18 CULEBRA CHLOAOETHANE < 10.0000 NA 0.0000 T < 10 ug/l 04/07/88 2 IT v 
H-18 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H-18 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 04!01188 2 IT v 
H-18 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T< 5 M< 5 Ug/l 04/10/90 3 IT v 
H·18 CULEBRA CHROMII.Jt < 0.1000 < 0.1000 < 0.01 0.01 mg/l 11/10/87 1 IT ME 
H-18 CULEBAA CHROMII.Jt < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 04/07/88 2 IT ME 
H-18 CULEBAA CHROMII.Jt 0.2000 0.2000 mg/l 04/10/90 3 IT MT 
H·18 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H·18 CULEBRA CIS·1,3·DICHLOAOPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBAA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 11/10/87 1 IT ME 
H·18 CULEBRA COBALT < 0.1000 < 0.1000 0.02 0.02 1119/l 04/07/88 2 IT ME 
H· 18 CULEBRA COBALT < 0.5000 < 0.5000 mg/l 04/10/90 3 IT .. ~ 
H·18 CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 1118/l 11/10/87 1 IT ME 
H·18 CULEBRA COPPER 0.1000 0.2000 < 0.01 < 0.01 ~V/l 04/07/88 2 IT ME 
H-18 CULEBRA COPPER < 0.2500 < 0.2500 lllg/l 04/10/90 3 IT MT 
H·18 CULEBRA CYAitiDE < 0.0200 NA 0.0000 11111/l 11/10/87 1 IT GC 
H-18 CULEBRA CYANIDE < 0.0200 NA 0.0000 1118/l 04/07/88 2 IT GC 
H·18 CULEBRA CYANIDE < 0.0100 NA 0.0000 1119/l 04/10/90 3 IT GC 
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H·18 CULEBRA DI·I·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/t 11/10/87 1 IT sv 
H-18 CULEBRA DI·I·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/t 04/07/88 21T sv 
H-18 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 Ug/l 11/10/87 1 IT sv 
H·18 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H-18 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H-18 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/t 04/10/90 3 IT v 
H·18 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H·18 CULEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA DIETHY~ PHTHALATE < 10.0000 NA 0.0000 ug/t 11/10/87 1 IT sv 
H-18 CULEBRA DIETHYl PHTHALATE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/t 11/10/87 1 IT sv 
H-18 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/t 04/07/88 2 IT SV 
H·18 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H·18 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/t 11/10/87 1 IT sv 
H·18 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H·18 CULEBRA FLUORIDE 1.9000 NA 0.0000 RV/l 11/10/87 1 IT GC 
H·18 CULEBRA FLUORIDE 1.6000 NA 0.0000 ~/l 04/07/88 2 IT GC 
H·18 CULEBRA FLUORIDE 1.7000 1.7000 ..all 04/10/90 liT GC 
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H-18 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEIRA HEXACHLOIOBENZENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA HEXACHLOIOBUTAOIENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA HEXACHLOIOBUTADIENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA HEXACHLOIOCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 1.19/l 04/07/88 2 IT sv 
H-18 CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H· 18 CULEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA IODIDE < 2.0000 NA 0.0000 111!1/l 11/10/87 1 IT GC 
H-18 CULEBRA IODIDE < 2.0000 NA 0.0000 mg/l 04/07/88 2 IT GC 
H-18 CULEBRA IODIDE < 2.0000 < 2.0000 111!1/l 04/10/90 31T GC 
H-18 CULEBRA IRON 0.2000 0.2000 < 0.01 < 0.01 111!1/l 11/10/87 1 IT ME 
H-18 CULEBRA IRON 0.3000 0.4000 < 0.01 < 0.01 111!1/l 04/07/88 2 IT ME 
H·18 CULEBRA IRON < 1.0000 < 1.0000 111!1/l 04/10/90 31T MT 
H-18 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 111!1/l 11/10/87 1 IT ME 

11·18 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 11111/l 04/07/88 21T ME 

H-18 CULEBRA LEAD < 0.5000 < 0.5000 111!1/l 04/10/90 3 IT MT 
H-18 CULEBRA LITHIUM 0.2500 0.2500 < 0.01 < 0.01 11111/l 11/10/87 1 IT ME 
H-18 CULEBRA LITHIUM 0.3100 0.3100 < 0.01 < 0.01 111!1/l 04/07/88 2 IT ME 

H·18 CULEIRA LITHIUM 0.2000 0.1000 111!1/l 04/10/90 3 IT MT 
H-18 CULEBRA MAGNESIUM 500.0000 520.0000 111!1/l 11/10/87 1 IT ME 
H·18 CULEIRA MAGNESIUM 480.0000 480.0000 111!1/l 04/07/88 21T ME 
H·18 CULEBRA MAGNESIUM 520.0000 520.0000 111!1/l 04/10/90 liT MC 
H-18 CULEBRA MANGANESE 0.1400 o. 1400 < 0.005 < 0.005 111!1/l 11/10/87 1 IT ME 

H·18 CULEBRA MANGANESE 0.1800 0.1800 < 0.005 < 0.005 111!1/l 04/07/88 2 IT ME 

• • .) 



• • • 
Page No. 390 
01117/92 

~ATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

~LL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK ~ATER BLANK UNITS DATE RND LAB c 

H-18 CULEBRA MANGANESE 0.2100 0.2000 mg/l 04/10/90 3 IT MT 
H-18 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 0.0003 mg/l 11/10/87 1 IT ME 
H-18 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 04/07/88 2 IT ME 
H-18 CULEBRA MERCURY < 0.0002 < 0.0002 mg/l 04/10/90 3 IT MT 
H-18 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/10/87 1 IT v 
H-18 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/07/88 2 IT v 
H-18 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H-18 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/10/87 11T v 
H-18 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/07/88 2 IT v 
H-18 CULEBRA METHYl CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H-18 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 11/10/87 1 IT v 
H-18 CULEBRA METHYLENE CHLORIDE 5.5000 NA 0.0000 T 5.7 ug/l 04/07/88 2 IT v 
H-18 CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 6 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA MOLYBDENUM 0.0500 0.0600 < 0.01 < 0.01 mg/l 11!10/87 1 IT ME 
H-18 CULEBRA MOLYBDENUM < 2.0000 < 2.0000 < 0.01 < 0.01 mg/l 04/07/88 2 IT ME 
H·18 CULEBRA MOLYBDENUM < 0.2000 < 0.2000 mg/l 04/10/90 3 IT MT 
H-18 CULEBRA N·NITROSO·DI·N·PROPYLAHINE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA N·NITROSO·DI·N·PROPYLAHINE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA N-NITROS0-01-PHENYLAHINE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA N·NITROSO-DI-PHENYLAHINE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/07/88 ZIT sv 
H-18 CULEBRA NICKEl < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 11/10/87 1 IT ME 
H-18 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 qj/l 04/07/88 2 IT ME 
H-18 CULEBRA NICKEL < 0.4000 < 0.4000 118/l 04/10/90 3 IT MT 
H-18 CULEBRA NITRATE < 0.2000 NA 0.0000 mg/l N03-N 11/10/87 1 IT GC 
H-18 CULEBRA NITRATE < 0.0200 NA 0.0000 qj/l NOl·N 04/07/88 2 IT GC 
H-18 CULEBRA NITRATE < 0.2000 NA 0.0000 ~/l 04/10/90 3 IT GC 
H-18 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
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H·18 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 11/10/87 1 IT PC 
H-111 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 04/07/88 2 IT PC 
H-18 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA PENTAC~LOROPHENOL < 50.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H·18 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H·18 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H-18 CULEBRA PHENOL . < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 · CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 04/07/88 2 IT sv 
H·18 CULEBRA PHENOLICS 0.0410 IIA 0.0000 mg/l 11/10/87 1 IT GC 
H·18 CULEBRA PHENOLICS < 0.0050 NA 0.0000 ~/l 04/07/88 21T GC 

H-18 CULEBRA PHENOLICS 0.1200 NA 0.0000 ~/l 04/10/90 3 IT GC 
H-18 CULEBRA PHOSPHATE 0.0300 NA 0.0000 ~/l T·P04·P 11/10/87 1 IT GC 
H·18 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 ~/l T·P04·P 04/07/88 21T GC 
H-18 CULEBRA PHOSPHORUS < 0.0100 NA 0.0000 ~/l 04/10/90 3 IT GC 
H-18 CULEBRA POTASSIUM 240.0000 240.0000 re/l 11/10/87 1 IT ME 

H·18 CULEBRA POTASSiUM 220.0000 230.0000 ~/l 04/07/88 2 IT ME 
H-111 CULEBRA POTASSIUM 300.0000 200.0000 1118/l 04/10/90 liT MC 

H·18 CULEBRA PYRE liE < 10.0000 NA 0.0000 ug/l 11/10/87 1 IT sv 
H-18 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 04/07/88 21T sv 
H·18 CULEBRA RESIDUE, FILTERABLE a 180 C 24000.0000 NA 0.0000 ~/l 11110/87 1 IT GC 

H-18 CULEBRA RESIDUE, FILTERABLE a 180 c 27900.0000 NA 0.0000 qj/l 04/07/88 21T GC 
H-18 CULEBRA RESIDUE, fiLTERABLE a 180 C 31000.0000 31000.0000 1111/l 04110/90 3 IT GC 

H-18 CULEBRA RESIDUE, NONFILTERABLE a 105 C 25.0000 25.0000 1118/l 11/10/87 1 IT GC 
H-18 CULEBRA RESIDUE, NONFILTERABLE a 105 C 6.0000 NA 0.0000 ~/l 04/07/88 2 IT GC 
H-18 CULEBRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 7.0000 re/l 04/10/90 3 IT GC 

H-18 CULEBRA SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 ~/l 11/10/87 1 IT ME 

• • • 
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H·18 CULEBRA SELENIUM < 0.5DOO < 0.5000 < 0.005 < 0.005 mg/l 04107188 Z IT ME 
H·18 CULEBRA SELENIUM < 0.5000 NA O.OOOD mg/l 04/10/90 3 IT MT 
H·18 CULEBRA SILl~ 13.0000 1Z.OOOD 0.32 0.42 mg/l 11/10/87 1 IT ME 
H·18 CULEBRA SILICA 5.3000 5.3000 mg/l 04107188 Z IT ME 
H·18 CULEBRA SILicA 5.1000 NA D.OOOO lllg/l 04110/90 3 IT GC 
H·18 CULEBRA SILVER < 0.1000 < 0.100D < 0.01 < 0.01 mall 11/10/87 1 IT ME 
H·18 CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 04/07/88 ZIT ME 
H·18 CULEBRA SILVER < 0.1000 < 0.1000 1119/l 04/10/90 3 IT MT 
H·18 CULEBRA SOOIUM 6900.0000 6800.0000 mg/l 11/10/87 1 IT ME 
H·18 CULEBRA SOOIUM 8000.0000 8000.0000 llltilll 04107188 ZIT ME 
H·18 CULEBRA SODIUM 8000.0000 8000.0000 llltilll 04/10/90 3 IT MC 
H·18 CULEDRA SPECIFIC CONDUCTANCE 36300.0000 36400.0000 unhos/cma25C 11110/87 1 IT GC 
H·18 CULEBRA SPECIFIC CONDUCTANCE 39ZOO.OOOO 39600.0000 unhos/cma25C 04/07188 2 IT GC 
H·18 CULEBRA SPECIFIC CONDUCTANCE 39300.0000 39300.0000 llthos/cma25C 04/10/90 3 IT GC 
H·18 CULEBRA STRONTIUM 15.0000 15.0000 < 0.01 < 0.01 1119/l 11110/87 tiT ME 
H·18 CULEBRA STRONTIUM 16.0000 16.0000 < 0.01 < 0.01 1119/l 04/07188 2 IT ME 
H·18 CULEBRA STRONTIUM 15.0000 15.0000 111!1/l 04/10/90 3 IT MT 
H·18 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04101188 ZIT v 
H·18 CULEBRA STYRENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA SULFATE 3700.0000 NA 0.0000 nv/l 11/10/87 tiT GC 
H·18 CULEBRA SULFATE 3800.0000 NA 0.0000 1119/l 04107188 2 IT GC 
H·18 CULEBRA SULFATE 5200.0000 NA 0.0000 IIIQ/l 04/10/90 liT GC 
H·18 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 11T v 
H·18 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 ZIT v 
H·18 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04110/90 3 IT v 
H·18 CULEBRA THALLIUM < 5.0000 < 5.0000 < 0.005 < 0.005 11111/l 11110/87 1 IT ME 
H·18 CULEBRA THALLIUM < 5.0000 < 5.0000 < 0.005 < 0.005 11111/l 04107188 Z IT ME 
H·18 CULEBRA THALLIUM < 0.5000 NA 0.0000 11111/l 04110/90 3 IT MT 



Page No. 393 
01/17/92 

YATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

YELL I ZONE PARAMETER v VALUE S D DUP. ACID BLANK YATER BLANK UNITS DATE RND LAB c 

H·18 CULEBRA TITANIUM < 0.3000 < 0.3000 < 0.03 < 0.03 mg/l 11/10/87 1 IT ME 

H·18 CULEBRA TITANIUM 0.6000 0.6000 < 0.03 < 0.03 111!1/l 04/07/88 2 IT ME 

H-18 CULEBRA TITANIUM < 0.1000 < 0.1000 mg/t 04/10/90 31T MT 
H-18 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/t 11/10/87 1 IT v 
H-18 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/M 21T v 
H-18 CULEBRA TOLUENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA TOTAL HARDNESS 0.0000 NA 0.0000 mg/l 04/10/90 3 IT GC 
H·18 CULEBRA TOTAL ORGANIC CARBON 1.0000 1.0000 mg/l 11/10/87 1 IT GC 
H-18 CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 mg/l 04/07/88 2 IT GC 
H-18 CULEBRA TOTAL ORGANIC CARBON 4.0000 5.0000 mg/l 04/10/90 3 IT GC 
H· 18 CULEBRA TOTAL ORGANIC HALOGEN 0.3500 0.4600 mg/l 11/10/87 1 IT GC 

H-18 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 04/07/88 2 IT GC 
H·18 CULEBRA TOTAL ORGANIC HALOGEN 0.4300 0.4100 mg/t 04/10/90 3 IT GC 

H· 18 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/88 2 IT v 
H·18 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA TRAIIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/M ZIT v 
H·18 CULEBRA TRAIIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/07/M 2 IT v 
H·18 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H-18 CULEBRA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11/10/87 1 IT ME 

H·18 aJLEBRA VANADilM 0.1000 0.2000 < 0.01 < 0.01 11111/l 04/07/88 2 IT ME 

H·18 CULEBRA VANADIUM < 0.5000 < 0.5000 1118/l 04/10/90 3 IT MT 

H-18 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 1.1111/l 11/10/87 1 IT v 
H·18 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 1.1111/l 04/07/M 2 IT v 
H-18 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T< 10 M< 10 1.1111/l 04/10/90 31T v 
H·18 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 1.1111/l 11/10/87 1 IT v 

• • • 
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H·18 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/07/88 ZIT v 
H·18 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T< 10 M< 10 ug/l 04/10/90 3 IT v 
H·18 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 11/10/87 1 IT v 
H·18 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04!01188 2 IT v 
H·18 CULEBRA XYLENE < 5.0000 NA 0.0000 T< 5 M< 5 ug/l 04/10/90 3 IT v 
H·18 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 11/10/87 1 IT ME 
H·18 CULEBRA ZINC < 0.1000 0.1000 < 0.01 < 0.01 mg/l 04!01188 2 IT ME 
H·18 CULEBRA ZINC < 0.2000 < 0.2000 mg/l 04/10/90 3 IT MT 
H·18 CULEBRA pH 5.9700 6.0300 11/10/87 1 IT GC 
H-18 CULEBRA pH 7.1600 7.2000 04!01188 2 IT GC 
H-18 · CULEBRA pH 7.5900 7.6000 04/10/90 liT GC 

** MOBLEY WELL 
MOBLEY WELL CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 Ug/l 06/16/87 11T v 
MOBLEY WELL CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 06/16/87 1 IT v 
MOBLEY WELL CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA 1,2-DICHLOROETHANE < 1.0000 ' NA 0.0000 ug/l 06/16/87 1 IT v 
MOBLEY WELL CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 mg/l 06/16/87 11T HP 
MOBLEY WELL CULEBRA 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 mg/l 04/14/88 2 IT HP 
MOBLEY WELL CULEBRA 2,4·0 < 0.0050 NA 0.0000 mg/l 06/16/87 1 IT HP 
MOBLEY WELL CULEBRA 2,4-D < 0.0050 NA 0.0000 1119/l 04/14/88 2 IT HP 
MOBLEY WELL CULEBRA ALKALINITY (COl) 0.0000 IIA 0.0000 ~/l 04/14/88 2 IT GC 
MOBLEY WELL CULEBRA ALKALINITY (HC03) 140.0000 NA 0.0000 11111/l 04/14/88 2 IT GC 
MOBLEY WELL CULEBRA AUJUNUM 0.2000 0.2000 < 0.1 . < 0.1 ..all 04114/88 2 IT ME 
MOBLEY WELL CULEBRA ANTIMONY 0.1200 0.1500 < 0.05 < 0.05 Mg/l 04/14/88 2 IT ME 
MOBLEY WELL CULEBRA ARSENIC 0.0080 NA 0.0000 mg/l 06/16/87 1 IT ME 
MOBLEY WELL CULEBRA ARSENIC 0.0050 0.0050 < 0.005 < 0.005 11111/l 04/14/88 2 IT ME 
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MOBLEY WELL CULEBRA BARIUM 0.0090 NA 0.0000 1119/l 06116/87 1 IT ME 

MOBLEY WELL CULEIIA IAJIIUM . 0.0160 0.0170 < 0.005 < 0.005 118/l 04/14/88 2 IT ME 

MOBLEY WELL CULEBRA BEliZE liE < 1.0000 NA 0.0000 ug/l 06116/87 1 IT v 
MOBLEY WELL CULEBRA BENZENE < 1.0000 IIA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 1111/l 04/14/88 2 IT ME 

MOBLEY WELL CULEBRA BORON 1.6000 1.7000 0.03 < 0.01 1119/l 04/14/88 2 IT ME 

MOBLEY WELL CULEBRA BROtiDE 5.0000 NA 0.0000 mg/l 04114/88 21T GC 
MOBLEY WELL CULEBRA BROMOFORM < 2.0000 NA 0.0000 ug/l 06116/87 1 IT v 
MOBLEY WELL CULEBRA BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 21T v 
MOBLEY WELL CULEBRA CADMIUM < 0.0030 NA 0.0000 1111/l 06/16/87 1 IT ME 

MOBLEY WELL CULEBRA CADMIUM < 0.0100 NA 0.0000 < 0.001 < 0.001 1111/l 04/14/88 21T ME 

MOBLEY WELL CULEBRA CALCIUM 620.0000 610.0000 1111/l 04/14/88 21T ME 

MOBLEY WELL CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 06/16/87 1 IT v 
MOBLEY WELL CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA CESIUM < 0.0100 < 0.0100 < 0.01 < 0.01 IV/l 04/14/88 2 IT ME 

MOBLEY WELL CULEBRA CHLORIDE 450.0000 440.0000 1111/l 06/16/87 1 IT GC 

HOSLEY WELL CULEBRA CHLORIDE 430.0000 IIA 0.0000 1111/l 04/14/88 21T GC 
MOBLEY WELL CULEBRA CHLOROFORM < 1.0000 IIA 0.0000 ug/t 06/16/87 1 IT v 
MOBLEY WELL CULEBRA CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA CHROtiUM < 0.0200 NA 0.0000 1111/l 06/16/87 1 IT ME 

MOBLEY WELL CULEBRA CHROMIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 1111/l 04/14/88 2 IT ME 

MOBLEY WELL CULEBRA COBALT 0.0200 0.0300 < 0.01 < 0.01 1118/l 04/14/88 21T ME 

MOBLEY WELL CULEBRA COLOR 10.0000 NA 0.0000 cu 06/16/87 1 IT GC 

MOBLEY WELL CULEBRA COPPER 0.0090 IIA 0.0000 118/l 06/16/8.7 1 IT ME 

MOBLEY WELL CULEBRA COPPER 0.0400 0.0500 0.01 0.01 118/l 04114/88 2 IT ME 

MOBLEY WELL CULEBRA DIBROMOCHLOROtETHANE < 1.0000 NA 0.0000 ug/l 06/16/87 1 IT v 
MOBLEY WELL CULEBRA DIBROMOCHLOROMETHANE < 1.0000 IIA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 06/16/87 1 IT v 
MOBLEY WELL CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 

• • • 
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MOBLEY WELL CULEBRA ENDRIN < 0.0200 NA 0.0000 ug/l 06/16/87 1 IT HP 
MOBLEY WELL CULEBRA ENDIIN < ,0.0200 NA 0.0000 ug/l 04/14/88 21T HP 
MOBLEY WELL CULEBRA FLUOIIDE 2.4000 2.3000 1119/l 06/16/87 1 IT GC 
MOBLEY WELL CULEBRA FLUOiiDE 2.2000 NA 0.0000 1119/l 04/14/88 2 IT GC 
MOBLEY WELL CULEBRA IODIDE < 2.0000 NA 0.0000 1119/l 04/14/88 2 IT GC 
MOBLEY WELL CULEBRA IRON 0.0600 NA 0.0000 mg/l 06/16/87 1 IT ME 
MOBLEY WELL CULEBRA I ROll 0.0600 0.0600 0.04 < 0.01 mg/l 04/14/88 21T ME 
MOBLEY WELL aJLEBRA LEAD < 0.0050 NA 0.0000 1118/l 06/16/87 1 IT ME 

MOBLEY WELL CULEBRA LEAD < 0.0050 NA 0.0000 < 0.005 < 0.005 1119/l 04/14/88 21T ME 
MOBLEY WELL aJLEBRA LINDANE < 0.0400 NA 0.0000 ug/l 06/16/87 1 IT HP 
MOBLEY · WELL CULEBRA LINDANE ~ < 0.0400 NA 0.0000 ug/l 04/14/88 2 IT HP 
MOBLEY WELL CULEBRA LITHIUM 0.2000 0.2000 < 0.01 < 0.01 mg/l 04/14/88 21T ME 
MOBLEY WELL CULEBRA LSI CORROSIVITY 1.5700 NA 0.0000 06/16/87 11T GC 
MOBLEY WELL CULEBRA MAGNESIUM 140.0000 140.0000 mg/l 04/14/88 2 IT ME 
MOBLEY WELL CULEBRA MANGANESE 0.0030 NA 0.0000 11111/l 06/16/87 1 IT ME 
MOBLEY WELL CULEBRA MANGANESE 0.0080 0.0090 < 0.005 < 0.005 mg/l 04/14/88 2 IT ME 
MOBLEY WELL CULEBRA MBAS 0.0500 0.0400 mg/l 06/16/87 1 IT GC 
MOBLEY WELL CULEBRA MER WRY < 0.0002 NA 0.0000 11111/l 06/16/87 1 IT ME 
MOBLEY WELL CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 1119/l 04/14/88 2 IT ME 
MOBLEY WELL aJLEBRA METIIO)(YCHLOR < 0.0010 NA 0.0000 1119/l 06/16/87 1 IT HP 
MOBLEY WELL CULEBRA METIIO)(YCHLCit < 0.0010 NA 0.0000 1119/l 04/14/88 2 IT HP 
MOBLEY WELL aJLEBRA MOLYBDENUM < 10.0000 < 10.0000 < 0.01 < 0.01 mg/l 04/14/88 2 IT ME 
MOBLEY WELL WLEBRA NICKEL 0.0400 0.0400 < 0.03 < 0.03 mg/l 04/14/88 2 IT ME 
MOBLEY WELL aJLEBRA NITRATE 1.6000 NA 0.0000 119/l N03·N 06/16/87 1 JT GC 
MOBLEY WELL CULEBRA NITRATE 1.2000 IIA 0.0000 1111/l N03 ·II 04/14/88 21T GC 
MOBLEY WELL CULEBRA ODOR 1.4000 NA 0.0000 T .O.N. 06/16/87 1 IT GC 
MOBLEY WELL aJLEBRA P·DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 06/16/87 1 IT v 
MOBLEY WELL aJLEBRA P·DICHLOROBEIIZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 2 IT v 
MOBLEY WELL CULEBRA PHOSPHATE < 0.0100 < 0.0100 11111/l T·P04·P 04!14/88 21T GC 
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M08LEY WELL CULEBRA POTASSIUM 10.0000 10.0000 1119/l 04/14/88 Z IT ME 
M08LEY WELL CULEIRA RESIDUE, FILTERABLE a 180 C 3800.0000 NA 0.0000 1119/l 06/16/87 1 IT GC 
M08LEY WELL CULEBRA RESIDUE, FILTERABLE a 180 C 3800.0000 NA 0.0000 1119/l 04/14/88 Z IT GC 
M08LEY WELL CULEBRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 NA 0.0000 1119/l 04/14/88 Z IT GC 
M08LEY WELL CULEBRA SELENIUM 0.0030 NA 0.0000 1119/l 06/16/87 1 IT ME 

M08LEY WELL CULEBRA SELENIUM 0.0110 NA 0.0000 < 0.005 < 0.005 1119/l 04/14/88 Z IT Me 

M08LEY WELL CULEBRA SILICA 19.0000 NA 0.0000 1119/l 04/14/88 Z IT ME 
M08LEY WELL CULEBRA SILVER < 0.0060 NA 0.0000 11111/l 06/16/87 1 IT ME 

M08LEY WELL CULEBRA SILVER < 0.0050 NA 0.0000 < 0.005 < 0.005 1119/l 04/14/88 Z IT ME 

M08LEY WELL CULEBRA SOOIUM zso.oooo zso.oooo 1111/l 04/14/88 Z IT Me 
M08LEY WELL CULEBRA SPECIFIC CONDUCTANCE 4530.0000 NA 0.0000 ~os/CIIiZ5C 04/14/88 Z IT GC 
M08LEY WELL CULEBRA STRONTIUM 9.1000 9.ZOOO < 0.01 < 0.01 1119/l 04/14/88 Z IT ME 

M08LEY WELL CULEBRA SULFATE 1900.0000 zooo.oooo 1111/l 06/16/87 1 IT GC 
M08LEY WELL CULEBRA SULFATE Z100.0000 NA 0.0000 11111/l 04/14/88 Z IT GC 
M08LEY WELL CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 06/16/87 1 IT v 
M08LEY WELL CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/14/88 Z IT v 
M08LEY WELL CULEBRA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 1111/l 04/14/88 Z IT ME 

M08LEY WELL CULEBRA TITANIUM 0.3000 0.3300 < 0.03 < 0.03 1111/l 04/14/88 Z IT ME 
M08LEY WELL CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1111/l 04/14/88 ZIT GC 
M08LEY WELL CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1111/l 04/14/88 Z IT GC 
M08LEY WELL CULEBRA TOXAPHENE < 0.0005 NA 0.0000 1111/l 06/16/87 1 IT HP 
M08LEY WELL CULEBRA TOXAPHENE < 0.0005 NA 0.0000 1111/l 04/14/88 ZIT HP 
MOBLEY WELL CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 06/16/87 1 IT v 
MOBLEY WELL CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04114/88 ZIT v 
MOBLEY WELL CULEBRA TURBIDITY z.noo Z.7400 NTU 06116/87 1 IT GC 

MOBLEY WELL CULEBRA VANADIUM 0.0800 0.0900 < 0.01 < 0.01 1111/l 04114/88 ZIT ME 
MOBLEY WELL CULEBRA VINYL CHLORIDE < 1.0000 NA 0.0000 Ull/l 06/16/87 1 IT v 
M08LEY WELL CULEBRA VINYL CHLORIDE < z.oooo NA 0.0000 T < z.o ug/l 04114/88 Z IT v 
MOBLEY WELL CULEBRA ZINC O.OZ10 NA 0.0000 1118/l 06116/87 1 IT ME 

• • • 
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MOBLEY WELL CULEBRA ZINC < 0.0100 0.0100 < 0.01 < 0.01 mg/l 04/14/88 ZIT ME 
MOBLEY WELL CULEBRA pH 7.3700 NA 0.0000 06!16/87 1 IT GC 
MOBLEY WELL CULEBRA pH 7.1000 NA 0.0000 04/14/88 Z IT GC 

** P·14 
P-14 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 ZIT v 
P-14 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 1,1,2,Z·TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 02127/86 1 IT v 
P-14 CULEBRA 1,1,Z,Z-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 Z IT v 
P-14 CULEBRA 1,1,Z,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 1,1,Z-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA 1,1,Z·TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 31T v 
P-14 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA 1,1-0ICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/87 ZIT sv 
P-14 CULEBRA 1,Z,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/88 31T sv 
P-14 CULEBRA 1,2·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 1,2-0ICHLOROETHANE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 21T v 
P-14 CULEBRA 1,2-0ICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
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P·14 CULEBRA 1,2·DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P·14 CULEBRA 1,2·DICHLOROPROPANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 06/18/87 21T v 
P·14 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 IIA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBAA 1,3·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBAA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/88 liT sv 
P·14 CULEBRA 2,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02!27/86 1 IT sv 
P-14 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/16/88 liT sv 
P-14 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P·14 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02!27/86 1 IT sv 
P-14 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 CULEBAA 2,4·DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/88 liT sv 
P-14 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P·14 CULEBRA 2,4·DIMETHYLPHENOL < 10.0000 IIA 0.0000 ug/l 03/16/88 liT sv 
P·14 CULEBRA 2,4·DINITROPHENOL < 50.0000 NA 0.0000 ug/l 02!27/86 1 IT sv 
P·14 CULEBRA 2,4·DINITROPHENOL < 50.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 2,4-DIIIITROPHENOL < 50.0000 IIA 0.0000 ug/l 03/16/88 3fT sv 
P-14 CULEBRA 2,4·DIIIITROTOLUENE < 10.0000 IIA 0.0000 ug/l 02/27/86 1 IT sv 
P·14 CULEBRA 2,4·DINITAOTOLUENE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P·14 CULEBRA 2,4·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/16/88 liT sv 
P-14 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA 2,6-DINITROTOLUENE < 10.0000 IIA 0.0000 ug/l 06/18/87 21T sv 

• • • 
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P-14 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03!16/88 3 IT sv 
P-14 CULEBRA 2-BUTANONE 10.0000 NA 0.0000 ug/l 02127/86 11T v 
P-14 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 02127186 1 IT v 
P-14 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 02127/86 11T v 
P-14 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 3 IT v 
P-14 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 02127/86 11T sv 
P-14 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 03116/88 3 IT sv 
P-14 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 02127/86 11T sv 
P-14 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 02127/86 11T sv 
P-14 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 02127/86 11T sv 
P-14 CULEBRA 2-NITROPHENOL < 50.0000 NA 0.0000 ug/l 06!18187 2 IT sv 
P-14 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
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P·14 aJLEIIA 3,3'·DICHLOROBENZIDINE < zo.oooo NA 0.0000 ug/l 06/18/87 Z IT sv 
P·14 aJLEIIA 3,31 ·DICHLOROBENZIDINE < zo.oooo NA 0.0000 ug/l 03/16/88 liT SV 
P·14 aJLEBRA 3,4·BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l OZ/Z7/86 1 IT SV 
P·14 aJLEIRA 3,4·1ENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 06!18/87 Z IT sv 
P-14 aJLEBRA 3,4·1ENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 aJLEBRA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 02/Z7/86 1 IT sv 
P-14 aJLEBRA 3·111TROANILINE < 50.0000 NA 0.0000 ug/l 06/18/87 Z IT sv 
P-14 aJLEBRA l·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/16/88 liT sv 
P-14 CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l OZ/Z7/86 1 IT sv 
P-14 aJLEBRA 4,6-DINITRO·O·CRESOL < . 50.0000 NA 0.0000 ug/l 06/18/87 Z IT sv 
P·14 aJLEBRA 4,6-DINITRO·O·CRESOL < 50.0000 IIA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 aJLEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 02/Z7/86 1 IT sv 
P·14 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/18/87 Z IT sv 
P·14 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 aJLEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 aJLEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 06/18/87 ZIT sv 
P·14 aJLEBRA 4 · CHLOROAN ILl liE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 aJLEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 aJLEBRA 4· CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/18/87 Z IT sv 
P-14 aJLEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 aJLEBRA 4·METHYL·Z·PENTANONE < 10.0000 NA 0.0000 ug/l 02/Z7/86 1 IT v 
P·14 aJLEBRA 4·METHYL·2·PENTAIIONE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P·14 aJLEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 3 IT v 
P·14 aJLEBRA 4·METHYLPHEIIOL < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P·14 aJLEBRA 4·METHJLPHENOL < 10.0000 NA 0.0000 ug/l 06/18/87 ZIT sv 
P-14 aJLEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 aJLEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l OZ/27/86 1 IT sv 
P·14 aJLEIRA 4·NITROANI LINE < 50.0000 NA 0.0000 ug/l 06/18/87 ZIT sv 
P-14 aJLEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 

• ., • 
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P-14 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA 4-NITiiOf»HENOL < 50.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 Ug/l 02/27/86 1 IT sv 
P-14 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 UIJ/l 03/16/88 3 IT sv 
P-14 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 UIJ/l 02/27/86 1 IT sv 
P-14 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA ACETONE < 10.0000 NA 0.0000 UIJ/l 02/27/86 1 IT v 
P·14 CULEBRA ACETONE 27.0000 NA 0.0000 T 46 ug/l 06/18/87 21T v 
P·14 CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 3 IT v 
P-14 CULEBRA ALKALiNITY (C03) 0.0000 NA 0.0000 . mg/l 02/27/86 1 IT GC 
P-14 CULEBRA ALKALINITY (003) 0.0000 0.0000 mg/l 06/18/87 2 IT GC 
P-14 CULEBRA ALKAL~NITY (C03) 0.0000 NA 0.0000 mg/l 03/16/88 3 IT GC 

· P-14 CULEBRA ALKALiNITY (HC03) 100.0000 NA 0.0000 mg/l 02/27/86 1 IT GC 
P-14 CULEBRA ALKALINITY (HC03) 100.0000 100.0000 mg/l 06/18/87 2 IT GC 
P-14 CULEBRA ALKALINITY (HC03) 100.0000 NA 0.0000 mg/l 03/16/88 3 IT GC 
P-14 CULEBRA ALUMINUM < 0.1000 < 0.1000 < 0.10 < 0.10 mg/l 02/27/86 1 IT ME 
P-14 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 03/16/88 3 IT ME 
P-14 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 UIJ/l 02/27/86 1 IT sv 
P-14 CULEBRA ANTHRACENE < 10.0000 NA o.oooo ug/l 06/18/87 2 IT sv 
P-14 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA ANTIMQNY 0.8900 0.8900 < 0.05 < 0.05 1118/l 06!18/87 2 IT HE 
P-14 CULEBRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 nv/l 03/16/88 3 IT ME 
P-14 CULEBRA ARSENIC < 0.1000 < 0.1000 < 0.001 < 0.001 mg/l 02/27/86 1 IT ME 
P-14 CULEBRA ARSENIC < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA ARSENIC < 0.0500 < 0.0500 < 0.005 < 0.005 nv/l 03/16/88 3 IT ME 
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P-14 QJLEBRA IAIIUM < 0.1000 < 0.1000 < o. 10 . < 0.01 mg/l 02/27/86 1 IT ME 
P-14 QJLEBRA IAJliUM 0.0760 0.0790 < 0.005 < 0.005 1111/l 06/18/87 21T ME 

P-14 aJLEIRA IAJliUM < 0.1000 < 0.0100 0.01 0.01 mg/l 03/16/88 3 IT ME 

P-14 aJLEBRA BENZENE < 5.0000 NA 0.0000 ug/l 02127/86 1 IT v 
P-14 aJLEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 QJLEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 aJLEBRA IENZD(A)AIITHRACENE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT 5V 
P-14 QJLEBRA IEIIZO(A)AIITHRACENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT 5V 
P-14 aJLEBRA BENZO(A)AIITHRACENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT 5V 
P-14 QJLEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 Ull/l 02/27/86 1 IT sv 
P·14 QJLEBRA BEIIZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT 5V 
P·14 CULEBRA BEIIZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT 5V 
P·14 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT 5V 
P·14 aJLEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT 5V 
P·14 QJLEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT 5V 
P-14 QJLEBRA BEIIZO(IC)FLUORAIITHENE < 10.0000 NA 0.0000 ug/l 02!27/86 1 IT 5V 
P-14 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT 5V 
P·14 aJLEBRA BENZO(IC)FLUORAIITHENE < 10.0000 NA 0.0000 Ull/l 03/16/88 3 IT 5V 
P·14 aJLEIRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 02/27/86 1 IT 5V 
P-14 aJLEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 06/18/87 2 IT 5V 
P·14 QJLEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 03/16/88 3 IT 5V 
P-14 aJLEBRA BENZYL ALCOHOL < 10.0000 IIA 0.0000 Ull/l 02/27/86 1 IT 5V 
P-14 QJLEIRA BENZYL ALCOffOl < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 QJLEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 03/16/88 liT 5V 
P·14 CULEBRA BERYLLIUM 0.0060 0.0070 < 0.005 < 0.005 118/l 02/27/86 1 IT ME 

P-14 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 118/l 06/18/87 ZIT ME 
P·14 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 IIV/l 03/16/88 3 IT ME 
P-14 CULEBRA BI5(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P·14 aJLEBRA BI5(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT 5V 

• • • 
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P-14 CULEBRA BIS(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/1 03/16/88 3 IT sv 
P-14 CULEBRA IIS(~·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 02/27/86 1 IT sv 
P-14 CULEBRA IIS(l·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 06/18/87 2 IT sv 
P-14 CULEBRA BIS(l·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/1 03/16/88 3 IT sv 
P-14 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 02/27/86 1 IT sv 
P-14 CULEBRA BIS(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 06/18/87 2 IT sv 
P-14 CULEBRA IJS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/1 03/16/88 3 IT sv 
P-14 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 02/27/86 1 IT sv 
P-14 CULEBRA BIS(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA BIS(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/1 03/16/88 3 IT sv 
P-14 CULEBRA BORoN 0.7000 0.6000 < 0.01 < 0.01 mull 02/27/86 1 IT ME 
P-14 CULEBRA BORON 0.8200 0.8200 < 0.01 < 0.01 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA BORON 0.7000 0.7000 < 0.01 < 0.01 11111/l 03/16/88 3 IT __ . ME 

P-14 CULEBRA BRC»tiDE 24.0000 24.0000 mull 02127/86 1 IT GC 
P-14 CULEBRA BRC»tiDE 17.0000 NA 0.0000 mg/l 06/18/87 2 IT GC 
P-14 CULEBRA BRC»tiDE 16.0000 NA 0.0000 1119/1 03/16/88 3 IJ GC 
P-14 CULEBRA BRII4QFORM < 5.0000 NA 0.0000 ug/1 02127/86 1 IT v 
P-14 CULEBRA BRC»tt.FORM < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA BRC»ttFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/1 03/16/88 3 IT v 
P-14 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 Ull/1 06/18/87 2 IT sv 
P-14 CULEBRA BUTY( BENZYL PHTHALATE < 10.0000 IIA 0.0000 ug/1 03/16/88 3 IT sv 
P-14 CULEBRA CADMIUM 0.0580 0.0660 < 0.005 < 0.005 mg/l 06/18/87 2 IT ME 

P-14 CULEBRA CADMIUM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 03/16/88 3 IT ME 

P-14 CULEBRA CALCIUM 3900.0000 3900.0000 1118/l 02/27/86 1 IT ME 

P-14 CULEBRA CALCIUM 3500.0000 NA 0.0000 11111/l 06/18/87 2 IT ME 

P-14 CULEBRA CALCIUM 3400.0000 3400.0000 mg/l 03/16/88 3 IT ME 

P-14 CULEBRA CARBON 011ULFIDE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA CARl<* DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
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P-14 CULEBRA CARBON DISUlfiDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 cutE IRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA CESIUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 02/27/86 11T ME 
P·14 CULEBRA CESIUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA CESIUM < 0.0200 < 0.0200 < 0.01 < 0.01 mg/l 03116/88 3 IT ME 
P-14 CULEBRA CHLORIDE 14000.0000 NA 0.0000 11111/l 02/27/86 1 IT GC 
P-14 CULEBRA CHLORIDE 15000.0000 15000.0000 q/l 06118/87 2 IT GC 
P-14 CULEBRA CHLORIDE 14300.0000 NA 0.0000 mg/l 03/16/88 3 IT GC 
P-14 CULEBRA CHLORQIENZENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA CHLOROBEIIZEIIE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 31T v 
P-14 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA CHLORQETHANE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03116/88 3 IT v 
P-14 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 06118/87 21T v 
P-14 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 31T v 
P-14 CULEBRA CHROUUM 0.0800 0.0800 < 0.01 < 0.01 q/l 02/27/86 1 IT ME 
P-14 CULEBRA CHROMIUM 0.3900 0.4200 < 0.01 < 0.01 mg/l 06/18/87 21T ME 
P-14 CULEBRA CHROMIUM < 0.1000 < 0.1000 < 0.01 < 0.01 q/l 03/16/88 31T ME 

P-14 CULEBRA CHRY~NE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA CHRYSEIIE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 QJLEBRA CHRYSEIIE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA COBALT 0.6200 0.6300 0.03 0.01 q/l 02/27/86 1 IT ME 

• • • 
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P-14 WLEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 06/18/87 2 IT ME 

P-14 aJLEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 03/16/88 3 IT ME 
P-14 WLEBRA COPPER 0.0800 0.0700 < 0.01 0.02 mg/l 02/27/86 1 IT ME 
P-14 WLEBRA COPPER 0.1100 0.1300 < 0.01 < 0.01 mg/l 06118/87 2 IT ME 

P-14 WLEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 03/16/88 liT ME 
P-14 aJLEBRA CYANIDE < 0.0200 < 0.0200 mg/l 02/27/86 1 IT GC 
P-14 WLEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 06/18/87 21T GC 
P-14 WLEBRA CYANIDE < 0.0200 NA 0.0000 mg/l 03/16/88 3 IT GC 
P-14 CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 WLEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 WLEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P- 14 WLEBRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 WLEBRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 WLEBRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 WLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 WLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 WLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 WLEBRA DIBENZOFURAN < 10.0000 ' NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 WLEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 WLEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 WLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 WLEBRA DIBROMOCHLDROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 21T v 
P-14 WLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 WLEBRA OICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 02/27/86 ·1 IT v 
P-14 WLEBRA OICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 21T v 
P-14 WLEBRA DICHLOROBROMOMETHANE < 5.0000 NA o.oooo r < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 WLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 WLEBRA DIETHY.L PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 WLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 



Page No. 407 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

P·14 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P·14 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P·14 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 02127/86 1 IT v 
P·14 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P·14 CULEBRA ETHYLilENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P·14 CULEBRA Eh 446.0000 441.0000 rrN 02127/86 1 IT GC 

P·14 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P·14 CULEBRA FLUOIIANTHENE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P·14 CULEBRA FLUOIIANTHENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 CULEBRA FLUOIIENE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P·14 CULEBRA FLUOIIENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P·14 CULEBRA FLUOIIENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 CULEBRA FLUOIIlDE 1.2000 NA 0.0000 .... ,l 02/27/86 1 IT GC 

P·14 CULEBRA FLUOIIIDE 1.4000 1.4000 .... ,l 06/18/87 2 IT GC 

P·14 CULEBRA FLUOIIIDE 1.2000 NA 0.0000 .... ll 03/16/88 liT GC 

P·14 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P·14 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P·14 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/16/88 liT sv 
P·14 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P·14 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P·14 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P·14 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P·14 CULEIRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P·14 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P·14 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P·14 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 03116/88 ]IT sv 
P·14 aJLEBRA INDEN0(1,2,3·CO)PYRENE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 

• • • 
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P-14 CULEBRA INDEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA IOOIOE < 1.0000 NA 0.0000 mg/l 02!27/86 1 IT GC 
P-14 CULEBRA IOOIOE < 2.0000 < 2.0000 mg/l 06/18/87 2 IT GC 
P-14 CULEBRA IOOIOE < 2.0000 < 2.0000 mg/l 03/16/88 3 IT GC 
P-14 CULEBRA IRON 1.6000 1.7000 0.01 < 0.01 mg/l 02/27/86 1 IT ME 
P-14 CULEBRA IRON 2.0000 2.1000 < 0.01 < 0.01 mg/l 06!18/87 2 IT ME 
P-14 CULEBRA IRON 1.7000 1.8000 < 0.01 < 0.01 mg/l 03/16/88 3 IT ME 
P-14 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 02!27/86 1 IT sv 
P-14 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 06!18/87 2 IT sv 
P-14 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 UQ/l 03/16/88 3 IT sv 
P-14 CULEBRA LEAD 0.5400 0.5500 0.02 < 0.01 mg/l 02!27/86 1 IT ME 
P-14 CULEBRA LEAD 0.6500 0.6800 < 0.05 < 0.05 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 03/16/88 3 IT ME 
P-14 CULEBRA LITHIUM 2.7000 2.7000 < 0.01 < 0.01 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA LITHIUM 0.5000 0.5100 < 0.01 < 0.01 mg/l 03/16/88 3 IT ME 
P-14 CULEBRA MAGNESIUM 760.0000 760.0000 mg/l 02/27/86 liT ME 
P-14 CULEBRA MAGNESIUM 910.0000 890.0000 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA MAGNESIUM 880.0000 870.0000 mg/l 03/16/88 3 IT ME 
P-14 CULEBRA MANGANESE 0.2300 0.2300 < 0.01 < 0.01 mg/l 02/27/86 1 IT ME 
P-14 CULEBRA MANGANESE 0.3000 0.3000 < 0.005 < 0.005 mg/l 06/18/87 21T ME 
P-14 CULEBRA MANGANESE 0.3100 0.3000 < 0.005 < 0.005 mg/l 03/16/88 3 IT ME 
P-14 CULEBRA MERCURY < 0.0002 0.0002 < 0.0002 < 0.0002 mg/l 02/27/86 1 IT ME 
P-14 CULEBRA MERaJRY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 06/18/87 2 IT ME 
P-14 CULEIIRA MERaJRY < 0.0002 < 0.0002 < 0.0002 < 0.0002 11111/l 03!16/88 3 IT ME 

P-14 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 3 IT v 
P-14 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
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CHEMICAL ANALYSIS 

WELL I ZONE PARAMETER v VALUE S D DUP. ACID BLANK VATER BLANK UNITS DATE RND LAB c 

P-14 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l Ol/16/88 liT v 
P-14 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T l1 T l2 ug/l Ol/16/88 l IT v 
P-14 CULEBRA MOLYBDENUM 0.0400 0.0500 < 0.01 < 0.01 mg/l 02/27/86 1 IT ME 
P-14 CULEBRA MOLYBDENUM 0.1100 0.1200 O.Ol 0.02 mg/l 06/18/87 2 IT ME 
P-14 CULEBRA MOlYBDENllt 0.0800 0.0700 0.01 0.01 mg/l Ol/16/88 l IT ME 

P-14 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA N·NITROS0-01-N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14. CULEBRA N·NITROSO·OI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l Ol/16/88 l IT sv 
P-14 CULEBRA N·NITROSO·OI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA N·NITROS0-01-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA N·NITROS0-01-PHENYLAMINE < 10.0000 NA 0.0000 ug/l Ol/16/88 l IT sv 
P-14 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 06118/87 2 IT sv 
P·14 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l Ol/16/88 liT sv 
P-14 CULEBRA NICKEl 0.1100 0.1100 < 0.01 < 0.01 111(1/l 02127/86 1 IT ME 
P-14 CULEBRA NICKEl < O.lOOO < O.lOOO < O.Ol < O.Ol 1118/l 06/18/87 2 IT ME 

P-14 CULEBRA NICKEl < O.lOOO ' < O.lOOO < O.Ol < O.Ol 111(1/l Ol/16/88 liT ME 

P-14 CULEBRA NITRATE 0.2000 NA 0.0000 111(1/l N03-N 02127/86 1 IT GC 
P-14 CULEBRA NITRATE 0.6000 NA 0.0000 118/l NOl·N 06118/87 2 IT GC 
P-14 CULEBRA NITRATE 0.0100 NA 0.0000 111(1/l NOl·N Ol/16/88 liT GC 
P-14 CULEBRA NITROBENZENE < 10.0000 IIA 0.0000 ug/l 02/27/86 1 IT SV 
P-14 CULEBRA N I TROB.ENZENE < 10.0000 NA 0.0000 ug/l 06118/87 2 IT sv 
P-14 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l Ol/16/88 :SIT sv 
P-14 CULEBRA P·CHLoRO·M·CRESOL < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 06/18/87 21T sv 
P-14 CULEBRA P·CHLORO·M·CRESOl < 10.0000 IIA 0.0000 U(l/l Ol/16/88 3 IT sv 

• I • .! 
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P-14 CULEBRA PCB < 1.0000 NA 0.0000 Ug/l 06/18/87 2 IT PC 
P-14 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 03/16/88 ]IT PC 
P- 14 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06118/87 2 IT sv 
P- 14 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 03116/88 3 IT sv 
P-14 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 02127/86 1 IT sv 
P-14 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 03/16/88 3 IT sv 
P-14 CULEBRA PHENOLICS 0.0190 NA 0.0000 mg/l 02/27/86 1 IT GC 
P-14 CULEBRA PHENOLICS 0.0170 NA 0.0000 1119/l 06118/87 2 IT GC 
P-14 CULEBRA PHENOLICS < 0.0050 NA 0.0000 1119/l 03/16/88 3 IT GC 
P-14 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 1118/l T -P04-P 02/27/86 1 IT GC 
P-14 CULEBRA PHOSPHATE 0.0200 0.0200 1119/l T -P04-P 06/18/87 2 IT GC 
P-14 CULEBRA PHOSPHATE < 0.0200 < 0.0200 1119/l T-P04-P 03/16/88 3 IT GC 
P-14 CULEBRA POTASSIUM 44.0000 45.0000 1119/l 02/27/86 1 IT ME 
P-14 CULEBRA POTASSIUM 50.0000 NA 0.0000 ms/l 06/18/87 2 IT ME 
P- 14 CULEBRA POTASSIUM 48.0000 48 .• 0000 1119/l 03/16/88 3 IT ME 
P-14 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT sv 
P-14 CULEBRA PYRENE < ,0.0000 NA 0.0000 ug/l 06/18/87 2 IT sv 
P-14 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 03116/88 3 IT sv 
P-14 CULEBRA RESIDUE, FILTERABLE a 180 C 26000.0000 26000.0000 1118/l 02/27/86 1 IT GC 
P-14 CULEBRA RESIDUE, FILTERABLE a 180 C 29000.0000 29000.0000 -ell 06118/87 21T GC 
P-14 CULEBRA RESIDUE, FILTERABLE a 180 C 29400.0000 28800.0000 lllg/ l 03116/88 ]IT GC 
P-14 CULEBRA RESIDUE, NONFILTERABLE a 105 C 95.0000 NA 0.0000 1118/l 02/27/86 1 IT GC 
P-14 CULEBRA RESIDUE, NONFILTERABLE a 105 C 38.0000 49.0000 1119/l 06118/87 21T GC 
P-14 CULEBRA RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 lllg/ l 03116/88 3 IT GC 
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P·14 CULEBRA SELENilll < 0.1000 < 0.1000 < 0.001 < 0.001 mg/l 02/27/86 1 IT ME 
P-14 CULEBRA SELEIIIlll < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 06/18/87 21T ME 

P·14 CULEBRA SELENilll < 0.5000 < 0.5000 < 0.005 < 0.005 1119/l 03/16/88 liT ME 

P·14 CULEBRA SILICA 32.0000 31.0000 < 0.2 0.6 1119/l 02/27/86 1 IT ME 
P·14 CULEBRA SILICA 33.0000 33.0000 < 0.2 < 0.2 1119/l 06/18/87 21T ME 

P·14 CULEBRA SILICA 14.0000 14.0000 1119/l 03/16/88 3 IT ME 

P·14 CULEBRA SILVER 0.2600 0.2600 < 0.01 < 0.01 lllg/l 06/18/87 21T ME 

P-14 CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 119/l 03/16/88 3 IT ME 

P·14 CULEBRA SOOilll 3700.0000 3800.0000 1119/l 02/27/86 1 IT ME 

P·14 CULEBRA SCIUlli 4100.0000 NA 0.0000 119/l 06/18/87 2 IT ME 

P·14 CULEBRA SCIUlli 4600.0000 4600.0000 1119/l 03/16/88 liT ME 
P-14 CULEBRA SPECIFIC CONDUCTANCE 42300.0000 NA 0.0000 umos/cmiJ25C 02/27/86 1 IT GC 
P·14 CULEBRA SPECIFIC COIIOUCTANCE 37600.0000 37900.0000 umos/CIIil25C 06/18/87 2 IT GC 
P·14 CULEBAA SPECIFIC CONDUCTANCE 36000.0000 36000.0000 umos/cmiJ25C 03/16/88 ]IT GC 
P·14 CULEBAA STAONTilll 48.0000 47.0000 < 0.01 < 0.01 1119/l 02/27/86 1 IT ME 
P-14 CULEBRA STRONTilll 47.0000 48.0000 < 0.01 < 0.01 1119/l 06/18/87 21T ME 
P·14 CULEBRA STRONtllll 55.0000 55.0000 < 0.01 < 0.01 llg/l 03/16/88 ]IT ME 
P-14 CULEBAA STYRENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P·14 CULEBAA STYRENE < 5.0000 IIA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA SULFATE 1700.0000 1500.0000 1119/l 02/27/86 1 IT GC 
P·14 CULEBRA SULFATE 1400.0000 NA 0.0000 1119/l 06/18/87 2 IT GC 
P-14 QJLEBRA SULFATE 1600.0000 NA 0.0000 1119/l 03/16/88 liT GC 
P·14 QJLEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 21T v 
P·14 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 0]/16/88 ]IT v 
P·14 CULEBRA THALLilll < 5.0000 < 5.0000 < 0.005 < 0.005 11111/l 06/18/87 21T ME 

P-14 CULEBRA THALLilll < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 0]/16/88 ]IT ME 

P-14 CULEBRA TIN 0.5600 0.4600 < 0.04 < 0.04 11111/l 06/18/87 21T ME 

• • • 
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P-14 CULEBRA TITANIUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 02/27/86 1 IT ME 

P-14 CULEBRA TITANIUM 0.6800 0.6800 < 0.3 < 0.3 1119/l 06/18/87 2 IT ME 

P-14 CULEBRA TITANIUM 0.5000 0.6000 < 0.03 < 0.03 mg/l 03/16/88 3 IT ME 

P-14 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 ZIT v 
P-14 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA TOTAL ORGANIC CARBON z.oooo NA 0.0000 mg/l OZ/27/86 1 IT GC 

P-14 CULEBRA TOTAL ORGANIC CARBON 1.0000 2.0000 mg/l 06/18/87 ZIT GC 

P-14 CULEBRA TOTAL ORGANIC CARBON 2.0000 1.0000 mg/l 03/16/88 3 IT GC 

P-14 CULEBRA TOTAL ORGANIC HALOGEN 0.7600 NA 0.0000 mg/l 02/27/86 1 IT GC 

P-14 CULEBRA TOTAL ORGANIC HALOGEN 1.0000 2.0000 mg/l 06/18/87 2 IT GC 

P-14 CULEBRA TOTAL ORGANIC HALOGEN 0.2500 0.4100 mg/l 03/16/88 3 IT GC 

P-14 CULEBRA TRAIIS-1,2·DICHLOROETHYLEIIE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA TRAIIS·1,2-DICHLOROETHYLEIIE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 
P-14 CULEBRA TRAIIS-1,2-DICHLOROETHYLEIIE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA TRANS-.1 ,3-D I CHLOROPROPENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P-14 CULEBRA TRANS~1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 Z IT v 
P-14 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P·14 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v 

P·14 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v 
P-14 CULEBRA VANADIUM 0.2300 0.2400 < 0.01 < 0.01 mg/l 06118/87 2 IT ME 

P·14 CULEBRA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 03/16/88 3 IT ME 

P-14 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 02/27/86 1 IT v 
P·14 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 ]IT v 
P-14 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 02127/86 1 IT v 
P-14 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 06/18/87 2 IT v 
P-14 CULEBRA VINYL .CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/16/88 3 IT v 
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YELL I ZONE PARAMETER v VALUE S D DUP. ACID BLANK YATER BLANK UNITS DATE RND LAB c 

P-14 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 02/27/86 1 IT v P-14 CULEIRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 06/18/87 2 IT v P-14 CULEIRA XYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/16/88 3 IT v P-14 CULEBRA ZINC 0.1000 0.1000 < 0.01 < 0.01 ~/l 02/27/86 1 IT ME P-14 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 06/18/87 2 IT ME P-14 CULEBRA ZINC 0.2000 0.1000 < 0.01 < 0.01 mg/l 03/16/88 3 IT ME P-14 CULEBRA pH 7.0100 NA 0.0000 02/27/86 1 IT GC P-14 CULEBRA pH 6.7500 6.8000 06/18/87 2 IT GC P-14 CULEBRA pH 6.6800 6.noo 03/16/88 ] IT GC 

** P•17 
P-17 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P-17 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v P-11 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v P-17 CULEBRA 1,1,2,2·TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P·17 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 12118/86 2 IT v P-17 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10!21/87 3 IT v P-17 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P-11 CULEBRA 1,1,2-TRJCHLOROETHANE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v P·17 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v P·17 CULEBRA 1,1-DJCHLOROETHANE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P-17 CULEBRA 1,1-DJCHLOROETHANE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v P·17 CULEBRA 1,1·DJCHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v P·17 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P·17 CULEBRA 1,1·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 12118/86 21T v P·17 CULEBRA, 1,1·DJCHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 liT v P-17 CULEBRA 1,2,4·TRJCHLOROBENZENE < 10.0000 NA 0.0000 us/t 03117/86 1 IT sv P-17 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv P·17 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 

• • • 
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P-17 CULEBRA 1,2-DlCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 1,2-DlCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P·17 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P· 17 CULEBRA 1, 2-D I.CHLOROPROPANE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P·17 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P-17 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10!21/87 3 IT sv 
P· 17 CULEBRA 1, 4-D I'CHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 1,4·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2, 4, 5-:TR I CHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P·17 CULEBRA 2,4 ,5-.TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P· 17 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P·17 CULEBRA 2, 4 ·D I,CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 2, 4 -D I.CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 12118/86 ZIT sv 
P-17 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2,4-DI.METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 12/18/86 21T sv 
P-17 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P·17 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
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P·17 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2,4-DINITROTOlUENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 2,6-DINITROTOlUENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 3 IT v 
P-17 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 3 IT v 
P-17 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBAA 2-CHLOAONAPHTHALENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2-CHLOAOPHENOL < 10.0000 NA 0.0000 ug/l 03117/86 1 IT sv 
P-17 CULEBRA 2-CHL~OPHENOL < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2-CHLOAOPHENOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 JT sv 
P-17 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 03117/86 1 IT v 
P-17 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 3 IT v 
P-17 CULEBAA 2-METH~LNAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBAA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBAA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/21/87 liT sv 
P-17 CULEBAA 2-METHYLPHENOl < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 2-METHYLPHENOl < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBAA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 

• • • 
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P-17 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2-NIT~OANILINE < 50.0000 NA 0.0000 ug/l 10/21/87 liT sv 
P-17 CULEBIA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 03/17186 1 IT sv 
P-17 CULEBRA 2 ·NITROPHENOL < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 3,3'·01CHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBIA 3,3'·01CHLOROBENZIOINE < 20.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 3,3'-0ICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-11 CULEBRA 3-NITR,OANILINE < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-11 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 10/21187 3 IT sv 
P-17 CULEBIA 4,6-0INITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 4,6-0INITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 4,6-0INITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 12/18/86 21T SV 

P-11 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 03/11/86 1 IT sv 
P-17 CULEBRA 4·CHU)ROANILINE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 4-CHU)ROANILINE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/t 03/17/86 1 IT sv 
P-17 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT SV 

P-17 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 3 IT v 
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P·17 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03!17/86 1 IT sv 
P-17 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 12!18/86 2 IT sv 
P·17 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA 4-IIITROANILINE < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA 4-NITROANILJNE < 50.0000 NA 0.0000 ug/l 10/21/87 ]IT sv 
P·17 CULEBRA 4·111TROPHENOL < 50.0000 NA 0.0000 ug/l 0]/17/86 1 IT sv 
P·17 CULEBRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P·17 CULEBRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 10/21/87 ]IT sv 
P·17 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 12!18/86 2 IT sv 
P-17 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 10!21/87 3 IT sv 
P-17 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 12/18/86 21T sv 
P-17 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 10/21/87 ] IT sv 
P-17 CULEBRA ACET~E < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-11 CULEBRA ACETONE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA ACEToNE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 ]IT v 
P·17 CULEBRA ALKALI.NITY (COl) 0.0000 NA 0.0000 ~/l 03!17/86 1 IT GC 
P-17 CULEBRA ALKALINITY (COl) 0.0000 0.0000 ~V/l 12/18/86 2 IT GC 
P-17 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 ~V/l 10!21/87 ]IT GC 
P·11 CULEBRA ALKALINITY (HCOl) 54.0000 NA 0.0000 110/l 0]/17/86 1 IT GC 
P·17 CULEBRA ALKALINITY (HC03) '5].0000 53.0000 118/l 12/18/86 21T GC 
P-17 CULEBRA ALKALI~ITY (HCO]) 54.0000 NA 0.0000 ~V/l 10/21/87 ]IT GC 
P-17 CULEBRA ALUMINUM 1.0000 < 1.0000 < 0. 1/<0 < 0.10 118/l 03!17/86 1 IT ME 

P·17 CULEBRA ALUMINUM 2.0000 NA 0.0000 < 0.1 < 0.1 118/t 12/18/86 21T ME 

P·17 CULEBRA ALUMIN.UM 1.0000 1.0000 < 0.1 < 0.1 118/l 10/21/87 ]IT ME 
P·17 CULEBRA ANTHRA.CENE < 10.0000 NA 0.0000 ug/l 0]/17/86 1 IT sv 
P·11 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 

.) 
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P·17 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/21187 3 IT sv 
P·17 CULEBRA ANTIMONY 1.4000 NA 0.0000 < 0.05 < 0.05 1119/l 12118/86 2 IT ME 

P-17 CULEBRA ANTIMONY 1.5000 1.4000 < 0.05 < 0.05 mg/l 10/?1/87 3 IT ME 

P-17 CULEBRA ARSEN.C 0.3200 0.2900 < 0.01 < 0.01 1119/l 03/17186 1 IT ME 

P-17 CULEBRA ARSENIC 0.1700 NA 0.0000 < 0.005 < 0.005 1119/l 12/18/86 2 IT ME 

P-17 CULEBRA ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 10/21/87 3 IT ME 

P-17 CULEBRA BARIUM 0.0600 0.0500 < 0.05 < 0.05 1119/l 03117186 1 IT ME 

P-17 CULEBRA BARIUM 0.1100 NA 0.0000 0.008 0.001 1119/l 12118/86 2 IT ME 

P-17 CULEBRA BARIUM 0.0600 0.0600 < 0.005 < 0.005 1119/l 10/21/87 3 IT ME 

P-17 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 12118/86 2 IT v 
P-17 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10121187 3 IT v 
P-17 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P·17 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10121187 3 IT SV 

P·17 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 03111186 1 IT sv 
P-17 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT SV 

P-17 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 03/11/86 1 IT sv 
P-11 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 10121/87 3 IT sv 
P-17 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA BENZO(K)FlUORANTHENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P·17 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 10/21/87 liT sv 
P-11 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 03/11/86 1 IT sv 
P-17 CULEBRA BENZYL ALCOHOL < 10.0000 . NA 0.0000 ug/l 12118/86 2 IT sv 
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P-17 CULEW BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 10/21/87 · 3 IT sv P-17 CULEIRA BERYLLIUM < 0.0500 < 0.0500 < 0.05 < 0.05 1119/l 03/17/86 1 IT ME P-17 CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 12/18/86 2 IT ME P-17 CULEBRA BERYLL~UM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 10/21/87 3 IT ME P-17 CULEBRA 815(2-CHLOROETHOKY)METHANE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv P-17 CULEBRA BIS(2·CHLOROETHOKY)METHANE < 10.0000 NA 0.0000 ug/l 12/18/86 21T sv P-17 CULEBRA BIS(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv P-17 CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv P-17 CULEBRA BISC2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 12/18/86 21T sv P-17 CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 10/21/87 liT sv P-17 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv P-17 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv P-17 CULEBRA BIS(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv P-17 CULEBRA BIS(2·ETHYLHEXYl)PHTHALATE < 10.0000 NA 0.0000 ug/l 03117/86 1 IT sv P-17 CULEBRA 115(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv P-17 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 10/21/87 liT sv P-17 CULEBRA BORON 36.0000 35.0000 < 0.01 < 0.01 111!1/l 03117/86 1 IT ME P·11 CULEBRA BORON 32.0000 NA 0.0000 0.02 0.02 119/l 12/18/86 2 IT ME P-17 CULEBRA BORON 36.0000 36.0000 < 0.01 < 0.01 ..,,, 10/21/87 3 IT ME P-17 CULEBRA BROMID~ 97.0000 100.0000 118/l 03/17/86 1 IT GC P-17 CULEBRA BROMIDE 69.0000 NA 0.0000 118/l 12/18/86 21T GC P-17 CUlEBRA BROMIDE 84.0000 NA 0.0000 1118/l 10/21/87 3 IT GC P-17 CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P-17 CULEBRA BROMOFQRM < 5.0000 NA 0.0000 ug/l 12/18/86 ·2 IT v P-17 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v P-17 CULEBRA BUTYl BENZYl PHTHALATE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv P-11 CULEBRA BUTYl BENZYl PHTHALATE < 10.0000 NA 0.0000 ug/l 12/18/86 21T sv P-17 CUlEBRA BUTYl BENZYl PHTHALATE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv P-17 CUlEBRA CADMIUM 0.1000 NA 0.0000 < 0.005 < 0.005 118/l 12/18/86 21T ME 

• .I .I 
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P·17 CULEBRA CADMIUM 0.1200 0.1200 < 0.005 < 0.005 mg/l 10/21187 3 IT ME 

P-17 QJLEBRA CALCIUM 1700.0000 1600.0000 1119/l 03117186 1 IT ME 

P·17 CULEBRA CALCIUM 2400.0000 2400.0000 1119/l 12118/86 2 IT ME 
P·17 CULEBRA CALCIUM 1600.0000 1600.0000 mg/l 10/21/87 3 IT ME 

P·17 QJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 03117/86 1 IT v 
P·17 QJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P·17 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P·17 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 03!17/86 1 IT v 
P·17 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P·17 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P·17 CULEBRA CESIUM < 0.1000 < 0.1000 < 0.10 < 0.10 1119/l 03117/86 1 IT ME 
P-17 QJLEBRA CESIUM 0.6000 NA 0.0000 < 0.1 < 0.1 1119/l 12/18/86 2 IT ME 

P·17 QJLEBRA CESIUM 0.1800 0.1600 0.03 0.04 1119/l 10121/87 3 IT ME 

P·17 CULEBRA CHLORIDE 51000.0000 NA 0.0000 mg/l 03/17/86 1 IT GC 
P-17 CULEBRA CHLORIDE 60000.0000 60000.0000 mg/l 12/18/86 2 IT GC 
P·17 CULEBRA CHLORIDE 47000.0000 NA 0.0000 mg/l 10121/87 3 IT GC 

P·17 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 03/17186 1 IT v 
P-17 QJLEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P·17 QJLEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21187 3 IT v 
P·17 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P·17 QJLEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT v 
P·17 QJLEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 liT v 
P·17 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 CULEBRA CHLOROfORM < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA CHLORO~ORM < 5.0000 IIA 0.0000 T < 5.0 ug/l 10/21187 31T v 
P·17 QJLEBRA CHROMilM 0.4000 0.3700 < 0.01 < 0.01 mg/l 03117/86 1 IT ME 

P·17 CULEBRA CHROMIUM 0.6000 IIA 0.0000 0.02 0.02 111111/l 12/18/86 2 IT ME 

P·17 CULEBRA CHROMIUM 0.6000 0.6000 < 0.01 0.01 ~V/l 10/21187 3 IT ME 

P·17 CULEBRA CHRYSENE < 10.0000 IIA 0.0000 ug/l 03117/86 1 IT sv 



Page No. 421 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

&~Ell tl ZONE PARAMETER v VALUE S D DUP. ACID BlANK WATER BlANK UNITS DATE RND LAB c 

P-17 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv P-17 WlEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv P-17 CULEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P-17 WLEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 12/18/86 21T v P-17 WLEBRA CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v P-17 WLEIRA COIAU 0.1300 0.1100 < 0.01 < 0.01 119/l 03/17/86 1 IT ME P-17 WLEBRA COIIALT 0.2000 NA 0.0000 < 0.01 < 0.01 119/l 12/18/86 2 IT ME P-17 WLEBRA COIALT 0.2000 0.2000 < 0.01 < 0.01 119/l 10/21/87 3 IT ME P-17 WLEBRA COPPER 0.1400 0.1200 < 0.01 < 0.01 119/l 03/17/86 1 IT ME P-17 WLEBRA COPPER 0.5000 NA 0.0000 0.03 0.03 11111/l 12/18/86 21T ME P-17 CULEBRA COPPER 0.2000 0.2000 0.01 0.02 119/l 10/21/87 3 IT ME · P-17 WLEBRA CYANIDE < 0.0200 NA 0.0000 1118/l 03/17/86 1 IT GC P-17 aJlEBRA CYANIDE < 0.0200 NA 0.0000 1118/l 12/18/86 2 IT GC P-17 aJlEBRA CYANIDE < 0.0400 NA 0.0000 119/l 10/21/87 3 IT GC P-17 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv P-17 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv P-17 WLEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10121/87 31T sv P-17 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv P-17 WLEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv P-17 WLEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv P-17 aJLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv P·17 WLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv P-17 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 10/21/87 liT sv P-17 WLEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 03117/86 1 IT sv P-17 WLEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv P-17 aJLEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv P-17 WLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v P-17 WLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v P-17 WLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 

• • • 
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P·17 CULEBRA DICHLOROIROMOMETHANE < 5.0000 NA 0.0000 ug/l 01/17/86 1 IT v 
P·17 CULEBRA OICHLOROIROMOMETHANE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P·17 CULEBRA DICHLOROIROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 1 IT v 
P-17 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/17/86 1 IT sv 
P· 17 CULEBRA OIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12/18/86 21T sv 
P-17 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/21/87 1 IT sv 
P· 17 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 01/17/86 1 IT sv 
P-17 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 10/21187 liT sv 
P-17 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 01/17/86 1 IT v 
P-17 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 12118/86 2 IT v 
P-17 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21187 3 IT v 
P-17 CULEBRA Eh 426.0000 NA 0.0000 rrN 01/17/86 1 IT GC 
P· 17 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01/17/86 1 IT sv 
P· 17 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 10/21/87 1 IT sv 
P-17 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 01/17/86 1 IT sv 
P·17 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P· 11 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 10121187 1 IT sv 
P· 17 CULEBRA FLUORIDE 1.2000 1.2000 11111/l 01/17/86 1 IT GC 
P-17 CULEBRA FLUORIDE 1.4000 NA 0.0000 11111/l 12/18/86 2 IT GC 
P·17 CULEBRA FLUORIDE 1.1000 NA 0.0000 ~/l 10/21187 liT GC 
P·11 CULEBRA HEKACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 01/17/86 1 IT sv 
P-17 CULEBRA HEKACHLOROIENZENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P·17 CULEBRA HEKACHLOROIENZENE < 10.0000 NA 0.0000 ug/l 10/21187 3 IT sv 
P·17 CULEBRA HEKACHLOROIUTADIENE < 10.0000 NA 0.0000 ug/l 01117/86 1 IT sv 
P·17 CULEBRA HEKACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 12/18/86 21t sv 
P·17 CULEBRA HEKACHLOROIUTADIENE < 10.0000 NA 0.0000 ug/l 10/21187 3 IT sv 
P· 17 CULEBRA HEKACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
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P-17 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 12!18/86 2 IT sv 
P-17 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 10/21/87 liT sv 
P-17 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l Ol/17/86 1 IT sv 
P-17 CULEBIA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 12/18/86 21T sv 
P-17 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/t 10/21/87 3 IT sv 
P-17 aJLEBRA INDEN0(1,2,3-CO)PYRENE < 10.0000 NA 0.0000 ug/t Ol/17/86 1 IT sv 
P-17 QJLEBRA INOEN0(1,2,3-CO)PYRENE < 10.0000 NA 0.0000 ug/l 12!18/86 2 IT sv 
P-17 CULEBRA INDEN0(1,2,3-CO)PYRENE < 10.0000 NA 0.0000 ug/t 10/21/87 liT sv 
P-17 CULEBRA IODIDE 7.3000 7.1000 nv/t 03/17/86 1 IT GC 
P-17 CULEBRA IODIDE < 1.0000 NA 0.0000 11111/t 12/18/86 2 IT GC 
P-17 CULEBRA IODIDE < 2.0000 IIA 0.0000 11111/l 10/21/87 3 IT GC 
P-17 CULEBRA I ROll 3.9000 3.8000 < 0.01 < 0.01 111!1/l Ol/17/86 1 IT ME 
P-17 CULEBRA IRON 2.8000 NA 0.0000 < 0.01 < 0.01 11111/l 12!18/86 21T ME 

P-17 CULEBRA IRON 3.3000 3.3000 < 0.01 < 0.01 lllg/ t 10/21!87 liT ME 
P-17 CULEBRA ISOPHORONE < 10.0000 IIA 0.0000 ug/t 03/17/86 1 IT sv 
P-17 CULEBRA ISOPHORONE < 10.0000 IIA 0.0000 ug/l 12!18/86 2 IT sv 
P-17 CULEBRA ISOPHORONE < 10.0000 IIA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA LEAD 1.1000 1.0000 < 0.01 < 0.01 11111/l 03/17/86 1 IT ME 
P-17 CULEBRA LEAD 1.1000 NA 0.0000 0.05 < 0.05 11111/l 12!18/86 ZIT ME 
P-17 CULEBRA LEAD 1.1000 1.1000 < 0.05 < 0.05 1118/ t 10/21/87 3 IT ME 
P-17 CULEBRA LITHIUM 0.6600 IIA 0.0000 < 0.01 0.02 11111/l 12/18/86 2 IT ME 

P-17 CULEBRA LITHIUM 0.9000 0.9000 < 0.01 < 0.01 1119/l 10/21/87 3 IT ME 
P-17 CULEBRA MAGNESIUM 1600.0000 1500.0000 mall 03!17/86 1 IT ME 

P-17 CULEBRA MAGIIESillt 1600.0000 1600.0000 11111/l 12/18/86 21T ME 
P-17 CULEBRA MAGNESIUM 1800.0000 1800.0000 11111/l 10!21/87 liT ME 

P-17 CULEBRA MANGANESE '0.7900 0.8100 < 0.01 < 0.01 11111/l 03/17/86 1 IT ME 

P-17 CULEBRA MANGANESE 0.9000 IIA 0.0000 < 0.005 < 0.005 11111/l 12/18/86 2 IT ME 

P-17 CULEBRA MANGANESE 1.2000 1.2000 < 0.005 < 0.005 11111/l 10!21/87 3 IT ME 

P-17 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 11111/l 03/17/86 1 IT ME 

• • • 
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P·17 CULEBRA MER WRY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 12/18/86 2 IT ME 
P·17 CULEBRA MER WRY < 0.0002 < 0.0002 < 0.0002 0.0001 1119/l 10/21/87 l IT ME 
P·17 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l Ol/17/86 11T v 
P·17 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT v 
P·17 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 l IT v 
P·17 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l Ol/17/86 1 IT v 
P·11 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P·11 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 l IT v 
P·17 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l Ol/17/86 1JT v 
P·17 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P·17 WLEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 liT v 
P-17 WLEBRA MOLYBDENUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l Ol/17/86 1JT ME 
P-17 CULEBRA MOLYBDENUM 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 12118/86 2 IT ME 
P-17 CULEBRA MOLYBDENUM 0.2000 0.2200 < 0.01 < 0.01 1119/l 10/21/87 l IT ME 
P-17 CULEBRA N·NITROSO·DJ·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l Ol/17/86 1 IT sv 
P-17 CULEBRA N·NITROSO·OI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 10/21/87 l IT sv 
P·17 WLEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 WLEBRA N·NITR9SO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P·17 CULEBRA N·NITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 10/21/87 l IT sv 
P-17 WLEBRA NAPHTH~LENE < 10.0000 NA 0.0000 ug/l Ol/17/86 1 IT sv 
P-11 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 10/21/87 liT sv 
P-17 CULEBRA NICKEL 1.1000 1.1000 < 0.01 < 0.01 mg/l Ol/17/86 1 IT ME 
P-17 CULEBRA NICKEL < 0.1000 NA 0.0000 < O.Ol < O.Ol 1119/l 12118/86 ZIT ME 
P-17 WLEBRA NICKEL 0.3000 < 0.3000 < 0.03 < 0.03 11111/l 10/21/87 3 IT ME 
P·17 CULEBRA NITRATE 0.1000 NA 0.0000 11111/l NOl·N Ol/17/86 1 IT GC 
P-17 CULEBRA NITRATE 0.1000 0.2000 mg/l NOl·N 12/18/86 2 IT GC 
P-17 CULEBRA NITRATE < 0.2000 NA 0.0000 1119/l NOl·N 10121/87 liT GC 
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P·17 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 03117/86 1 IT sv 
P-17 CULEIIA NITROBENZENE < 10.0000 NA 0.0000 ug/l 12118/86 21T sv 
P·17 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 10/21187 3 IT sv 
P·17 CULEBRA P·CHLORO·M-CRESOL < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA P-CHLORO-M·CRESOL < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA P-CHLORO·M-CRESOL < 10.0000 NA 0.0000 ug/l 10/21/87 3 IT sv 
P-17 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 12118/86 2 IT PC 
P-17 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 10/21187 3 IT PC 
P-17 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P-17 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 10/21187 l IT sv 
P-17 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 03/17/86 1 IT sv 
P·17 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 10/21187 liT sv 
P·17 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 03/17/86 11T sv 
P·17 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 12/18/86 2 IT sv 
P-17 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 10/21187 l IT sv 
P-17 CULEBRA PHENOLICS 0.0040 0.0020 mg/l 03117/86 1 IT GC 
P-17 CULEBRA PHENOLICS < 0.0050 NA 0.0000 ~/l 12/18/86 2 IT GC 
P-17 CULEBRA PHENOLICS 0.0050 NA 0.0000 ~~· 10121187 3 IT GC 
P-17 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 ~/l T-P04-P Ol/17/86 1 IT GC 
P·17 CULEBRA PHOSPHATE < 0.0100 < 0.0100 ~/l T-P04·P 12118/86 21T GC 
P-17 CULEBRA PHOSPHATE 0.0200 NA 0.0000 ~/l T-P04-P 10/21187 l IT GC 
P-17 CULEBRA POTASSillt 800.0000 790.0000 ~/l Ol/17/86 1 IT ME 
P-17 CULEBRA POTASSillt 1200.0000 1200.0000 .. ,. 12118/86 21T ME 
P-17 CULEBRA POTASSillt 930.0000 910.0000 1118/l 10/21/87 liT ME 
P-17 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l Ol/17/86 1 IT sv 
P-17 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 12118/86 2 IT sv 
P-17 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 10/21/87 l IT sv 

• • • 
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P-17 CULEBRA RESIDUE, FILTERABLE a 180 C 88000.0000 NA 0.0000 mg/l 03/11/86 11T GC 
P-17 CULEBRA RESIDUE, FILTERABLE a 180 C 90000.0000 90000.0000 mg/l 12/18/86 21T GC 
P·17 CULEBRA RESIDUE, FILTERABLE a 180 C 84000.0000 NA 0.0000 mg/l 10/21/87 3 IT GC 
P-17 CULEBRA RESIDUE, NONFILTERABLE a 105 C 340.0000 NA 0.0000 mg/l 03/17/86 1 IT GC 
P-11 CULEBRA RESIDUE, NONFILTERABLE a 105 C 160.0000 200.0000 mg/l 12118/86 2 IT GC 
P-17 CULEBRA RESIDUE, NONFILTERABLE a 105 C 22.0000 25.0000 mg/l 10/21/87 3 IT GC 
P-17 CULEBRA SELENIUM < 1.0000 NA 0.0000 < 0.001 < 0.001 mg/l 03/17/86 1 IT ME 
P-17 CULEBRA SELENIUM 0.0330 NA 0.0000 < 0.005 < 0.005 mg/l 12/18/86 2 IT Mf 
P-17 CULEBRA SELENIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 10/21/87 3 IT Mf 
P-17 CULEBRA SILICA < 0.2000 < 0.2000 < 0.02 < 0.02 mg/l 03/17/86 1 IT ME 
P-17 CULEBRA SILICA 13.0000 NA 0.0000 0.3 0.3 mg/l 12/18/86 2 IT ME 
P-17 CULEBRA SILIC~ 13.0000 13.0000 < 0.2 < 0.2 mg/l 10/21/87 3 IT ME 
P-11 CULEBRA SILVER 0.3000 NA 0.0000 0.01 0.02 mg/l 12/18/86 2 IT ME 
P-11 CULEBRA SILVER 0.2000 0.2000 < 0.01 < 0.01 mg/l 10/21/87 3 IT ME 
P-17 CULEBRA SODIUM 29000.0000 29000.0000 mg/l 03/17/86 1 IT Mf 
P-17 CULEBRA SODIUM 28000.0000 28000.0000 mg/l 12/18/86 2 IT ME 
P-17 CULEBRA SODIUtt 29000.0000 29000.0000 mg/l 10/21/87 3 IT ME 
P-17 CULEBRA SPECIFIC CONDUCTANCE 120000.0000 NA 0.0000 umos/cnQ25C 03117186 1 IT GC 
P-17 CULEBRA SPECIFIC CONDUCTANCE 104000.0000 104000.0000 umos/cnQ25C 12/18/86 2 IT GC 
P-17 CULEBRA SPECIFIC CONDUCTANCE 142000.0000 141000.0000 umos/cnQ25C 10/21/87 3 IT GC 
P-17 CULEBRA STRONTIUM 28.0000 28.0000 0.01 0.01 mg/l 03/11/86 1 IT ME 
P-17 CULEBRA STRONUUM 36.0000 NA 0.0000 0.01 0.01 1119/l 12/18/86 2 IT ME 
P-17 CULEBRA STRONTIUM 36.0000 36.0000 < 0.01 < 0.01 mg/l 10/21/87 3 IT ME 
P-17 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 03/17/86 ·1 IT v 
P-17 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 12/18/86 2 IT v 
P-17 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P-17 CULEBRA SULFATE 6400.0000 NA 0.0000 1118/l 03/17/86 1 IT GC 
P-17 CULEBRA SULFATE 7100.0000 1300.0000 1119/l 12/18/86 2 IT GC 
P·17 CULEBRA SULFATE 5500.0000 NA 0.0000 1118/l 10/21/87 3 IT GC 
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P-17 Cl.ILEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 CULEIRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 12/18/86 21T v 
P-17 Cl.ILEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P-17 Cl.ILEBRA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 111!1/l 12/18/86 2 IT ME 
P-17 Cl.ILEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 10/21/87 3 IT M£ 
P-17 Cl.ILEBRA TITANIUM 0.4000 NA 0.0000 < 0.1 < 0.1 1119/l 03/17/86 1 IT ME 
P-17 Cl.ILEBRA TITANIUM 1.0000 NA 0.0000 < 0.03 < 0.03 mg/l 12/18/86 2 IT M£ 
P-17 Cl.ILEBRA TITANIUM 1.0000 0.9000 < 0.03 < 0.03 1119/l 10/21/87 3 IT ME 
P-17 Cl.ILEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 Cl.ILEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 12/18/86 21T v 
P-17 Cl.ILEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10121/87 3 IT v 
P-17 Cl.ILEBRA TOTAL ORGANIC CARBOII 2.0000 NA 0.0000 mg/l 03/17/86 1 IT GC 
P-17 Cl.ILEBRA TOTAL ORGANIC CARBOII < 1.0000 NA 0.0000 1119/l 12/18/86 2 IT GC 
P-17 CULEBRA TOTAL PRGANIC CARBOII 1.0000 1.0000 1118/l 10/21/87 3 IT GC 
P-17 Cl.ILEBRA TOTAL ORGANIC HALOGEN 0.2300 NA 0.0000 1119/l 03/17/86 1 IT GC 
P-17 Cl.ILEBRA TOTAL ORGANIC HALOGEN 1.8000 IIA 0.0000 mg/l 12/18/86 2 IT GC 
P-17 Cl.ILEBRA TOTAL ORGANIC HALOGEN 2.1000 2.9000 111911 10/21/87 liT GC 
P-17 Cl.ILEBRA TRANS-1,2-DICHLOROETHYLEIIE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 Cl.ILEBRA TRANS-'1,2-DICHLOROETHYLENE < 5.0000 llA 0.0000 ug/l 12/18/86 ZIT v 
P-17 Cl.ILEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P-17 Cl.ILEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P·17 Cl.ILEIRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 12/18/86 21T v 
P-17 Cl.ILEBRA TRANS- ,1 ,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 ]IT v 
P-17 Cl.ILEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 03/17/86 1 IT v 
P-17 Cl.ILEIRA TRICHLOROETHYLENE < 5.0000 llA 0.0000 ug/l 12/18/86 2 IT v 
P-17 Cl.ILEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 3 IT v 
P-17 Cl.ILEBRA VANADIUM 0.3000 0.3000 < 0.01 < 0.01 118/l 10/21/87 3 IT ME 
P-17 Cl.ILEIRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 0]/17/86 1 IT v 
P-17 Cl.ILEBRA VINYL ACETATE < 10.0000 IIA 0.0000 ug/l 12/18/86 2 IT v 

• • • 
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P-17 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 liT v 
P-17 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l Ol/17/86 1 IT v 
P-17 CULEBRA VINYL 'cHLORIDE < 10.0000 NA 0.0000 ug/l 12/18/86 21T v 
P-17 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 10/21/87 l IT v 
P-17 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l Ol/17/86 1 IT v 
P-17 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 12/18/86 21T v 
P-17 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 10/21/87 liT v 
P-17 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l Ol/17/86 1 IT ME 
P-17 CULEBRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 ~V/l 12/18/86 21T ME 
P-17 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 IIV/l 10/21/87 l IT M£ 
P-17 · CULEBRA pH 7.0200 NA 0.0000 Ol/17/86 1 IT GC 
P-17 CULEBRA pH 7.0100 NA 0.0000 12/18/86 2 IT GC 
P·17 CULEBRA pH 6.2400 6.ll00 10/21/87 l IT GC 

** POKER TRAP WINDMILL 
POKER TRAP WINDMILL CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
POKER TRAP WINDMILL CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 21T v 
POKER TRAP WINDMILL CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 21T v 
POKER TRAP WINDMILL CULEBRA 1,l·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 ~/l 12/19/87 1 IT HP 
POKER TRAP WINDMILL CULEBRA 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 118/l 07/07/88 21T HP 
POKER TRAP WINDMILL CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEIRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
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POKER TRAP WINDMILL CULEBRA 2,4-D . < 0.0050 NA 0.0000 ~/l 12119/87 1 IT HP 
POKER TRAP WINDMILL CULEBRA 2,4-D < 0.0050 NA 0.0000 tV/l 07107/U 2 IT HP 
POKER TRAP WINDMILL CULEBRA 2,4-D !CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07107/U 21T sv 
POKER TRAP WINDMILL CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA Z,4·01NITROTOLUENE < 10.0000 NA 0.0000 ug/l 07107/U 21T sv 
POKER TRAP WINDMILL CULEBRA Z,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07/07/88 ZIT sv 
POKER TRAP WINDMILL CULEBRA 2·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA Z·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA Z·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/07/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA Z·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07107/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/07/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 07107188 Z IT sv 
POKER TRAP WINDMILL CULEBRA 3,3' ·D'ICHLOR08ENZIOINE < 20.0000 NA 0.0000 ug/l 07/07/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA 3 I 4-BE,NZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/07/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA 3·NITROANILINE < 50.0000 NA 0.0000 ug/l 07/07/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 07107/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA 4·BR~HENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/07/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 07/07/88 Z IT sv 
POKER TRAP WINDMILL CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/07/U ZIT sv 
POKER TRAP WINDMILL CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 ZIT sv 
POKER TRAP WINDMILL CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/07/U 21T sv 
POKER TRAP WINDMILL CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA ACENAP.HTHENE < 10.0000 NA 0.0000 ug/l 07/07/U 2JT sv 
POKER TRAP WINDMILL CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/07/U ZIT sv 
POKER TRAP WINDMILL CULEBRA ALKALI,NITY (COl) 0.0000 NA 0.0000 1111/l 1Z/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA ALKAUNITY (COl) 0.0000 NA 0.0000 llllll 07/07/U ZIT GC 
POKER TRAP WINDMILL CULEBRA ALKALINITY (HC03) 100.0000 NA 0.0000 IIIII l 1ZJ19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA ALKALINITY CHC03) 79.0000 NA 0.0000 1111/l 07/07/88 ZIT GC 

• • • 
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POKER TRAP VINDMILL CULEBRA AUJUIIUM < 0.5000 < 0.5000 < 0.1 < 0.1 mg/l 12/19/87 1 IT ME 

POKER TRAP VINDMILL CULEBRA ALUM I""' < 0.1000 0.2000 < 0.10 < 0.10 mg/l 07/07/88 2 IT ME 
POKER TRAP VJNDMILL CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VINDMILL CULEBRA ANTIMONY < 0.2500 < 0.2500 < 0.05 < 0.05 mg/l 12/19/87 1 IT ME 
POKER TRAP VINDMILL CULEBRA ANTIMONY < 0.0500 0.1500 < 0.05 < 0.05 1119/l 07/07/88 21T ME 

POKER TRAP VINDMILL CULEBRA ANTIMONY 0.0500 0.1000 < 0.05 < 0.05 mg/l 07/07/88 2 IT ME 
POKER TRAP VJNDMILL CULEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 12/19/87 1 IT ME 
POKER TRAP VINDMILL CULEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 07/07/88 21T ME 

POKER TRAP VJNOMILL CULEBRA BARIUM < 0.0250 < 0.0250 < 0.005 < 0.005 mg/l 12/19/87 1 IT ME 

POKER TRAP VJNDMILL CULEBRA BARIUM 0.0100 0.0210 < 0.005 < 0.005 111!1/l 07/07/88 21T ME 
POKER TRAP VINDMILL CULEBRA BARIUM 0.0100 0.0150 < 0.005 < 0.005 mg/l 07/07/88 2 IT ME 

POKER TRAP VINDMILL CULEBRA BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP VINDMILL CULEBRA BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
POKER TRAP VINDMILL CULEBRA BENZO(A)ANTHRACENE < 10.0000 UA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VINDMILL CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VINDMILL CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VINDMILL CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VJNDMILL CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VINDMILL CULEBRA BENlYL ALCOHOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VINDMILL CULEBRA BERYLLIUM < 0.0250 < 0.0250 < 0.005 < 0.005 mg/l 12/19/87 1 IT ME 
POKER TRAP VINDMILL CULEBRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 111!1/l 07/07/88 2JT ME 

POKER TRAP VINDMILL CULEBRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 1119/l 07/07/88 2 IT ME 

POKER TRAP VIJIDMILL CULEBRA BIS(2·CHLOROETHOMY)METHANE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP VINOMILL CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP VIIIDMILL CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ut/l 07/07/88 2JT sv 
POKER TRAP VIIIDMILL CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEBRA BORON 0.2000 0.2100 < 0.01 < 0.01 1118/l 12/19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA BORON 0.3400 0.3600 < 0.01 < 0.01 111111/l 07/07/88 21T ME 

POKER TRAP WINDMILL CULEBRA BROMIDE < 2.0000 < 2.0000 111111/l 12/19/87 1 IT GC 
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POKER TRAP WINDMILL CULEBRA BRC»tiDE < 2.0000 NA 0.0000 1119/l 07/07/88 2 IT GC 

POKER TRAP WINDMILL CULEBRA NCitOFORM < 1.0000 NA D.OOOO T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA IRCitOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
POKER TRAP WINDMILL CULEBRA BUTYL ' BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07!01/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA CADMitlt < 0.0250 < 0.0250 < 0.005 < 0.005 1119/l 12/19/87 1 IT ME 
POKER TRAP WINDMILL CULEBRA CADMitlt < 0.0050 0.0230 < 0.005 < 0.005 1119/' 01!07188 2 IT ME 

POKER TRAP WINDMILL CULEBRA CADMitlt < 0.0050 0.0080 < 0.005 < 0.005 1119/l 07!07188 2 IT ME 

POKER TRAP WINDMILL CULEBRA CALC I tit 420.0000 410.0000 1119/' 12119/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA CALC I tit 450.0000 420.0000 IIIII/ l 07107/88 2 IT ME 

POKER TRAP WINDMILL CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 12!19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
POKER TRAP WINDMILL CULEBRA CESitlt 0.0100 0.0100 0.01 0.01 11111/l 12/19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA CESitlt < 0.0600 < 0.0600 < 0.06 < 0.06 11111/l 07/07188 ZIT ME 

POKER TRAP WINDMILL CULEBRA CHLORIDE 24.0000 NA 0.0000 1118/' 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA CHLORiDE 31.0000 NA 0.0000 11111/l 07107188 2 IT GC 
POKER TRAP WINDMILL CULEBRA CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 07107188 2 IT v 
POKER TRAP WINDMILL CULEBRA CHRCIUtlt < 0.0500 0.0700 < 0.01 < 0.01 11111/l 12!19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA CHROMitlt 0.0300 0.1500 < 0.01 < 0.01 11111/l 07/07/88 2 IT ME 

POKER TRAP WINDMILL CULEBRA CHROMitlt 0.0300 0.0600 < 0.01 < 0.01 1118/' 07107188 2 IT ME 

POKER TRAP WINDMILL CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 07/07/88 ZIT sv 
POKER TRAP WINDMILL CULEBRA COIALT < 0.0500 < 0.0500 < 0.01 < 0. 01 1119/l 12!19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA COIALT < 0.0100 0.0500 < 0.01 < 0.01 1119/l 07/07/88 Z IT ME 

POKER TRAP WINDMILL CULEBRA COLOR 60.0000 NA 0.0000 cu 1Z!19/87 1 IT GC 

POKER TRAP WINDMILL CULEBRA COLOR < 1.0000 NA 0.0000 cu 07101!88 ZIT GC 
' 

POKER TRAP WINDMILL CULEBRA COPPER < 0.0500 < 0.0500 0.01 0.01 11111/l 12/19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA COPPER < 0.0100 0.0700 < 0.01 < 0.01 11111/l 07/07/88 Z IT ME 

POKER TRAP WINDMill CULEBRA COPPER < 0.0100 0.0300 < 0.01 < 0.01 11111/l 07107/88 Z IT ME 

POKER TRAP WINDMill CULEBRA DI-N-BUTYl PHTHALATE < 10.0000 NA 0.0000 ug/l 07/07/88 ZIT sv 

• • • 
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POKER TRAP WINDMILL aJLEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL aJLEIRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 us/t 07/07/88 2 IT sv 
POKER TRAP WINDMILL aJLEBRA DIIENZOFURAN < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA DIIROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 21T v 
POKER TRAP WINDMILL CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12!19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
POKER TRAP WINDMILL aJLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 us/t 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA ENDRIN < 0.0200 NA 0.0000 ug/l 12/19/87 1 IT HP 
POKER TRAP WINDMILL CULEBRA ENDRIN < 0.0200 NA 0.0000 ug/l 07/07/88 21T HP 
POKER TRAP WINDMILL CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA FLUORENE < 10.0000 NA 0.0000 us/t 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA FLUORIDE 0.9000 NA 0.0000 ~/l 12!19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA FLUORIDE 2.9000 NA 0.0000 1118/l 01!01!88 2 IT GC 
POKER TRAP WINDMILL CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 us/t 01!01!88 2 IT SV 
POKER TRAP WINDMILL CULEBRA HEXACHLOROETHANE < 10.0000 I NA 0.0000 ug/l 01!01!88 2 IT sv 
POKER TRAP WINDMill CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEBRA IODIOE < 2.0000 NA 0.0000 1118/l 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA IODIDE < 2.0000 < 2.0000 ~V/l 01!01!88 2 IT GC 
POKER TRAP WINDMILL CULEBRA IRON < 0.0500 < 0.0500 < 0.01 < 0.01 1118/l 12/19/87 1 IT ME 
POKER TRAP WINDMill CULEBRA IRON 0.0200 0.0500 < 0.01 < 0.01 1118/l 07/07/88 21T ME 
POKER TRAP WINDMILL CULEBRA IRON 0.0200 0.0300 < 0.01 < 0.01 1118/l 07/07/88 21T ME 
POKER TRAP WINDMILL CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA lEAD < 0.2500 < 0.2500 < 0.05 < 0.05 1118/l 12/19/87 1 IT ME 
POKER TRAP WINDMill aJLEBRA LEAD 0.0900 NA 0.0000 < 0.005 < 0.005 1118/l 07107188 21T ME 

POKER TRAP WINDMILL CULEBRA LEAD < 0.0050 < 0.0500 < 0.005 < 0.005 1118/l 07/07/88 21T ME 
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POKER TRAP WINDMILL CULEBRA LINDANE < 0.0400 NA 0.0000 ug/l 12/19/87 1 IT HP 
POKER TRAP WINDMILL CULEBRA LINDANE < 0.0400 NA 0.0000 ug/l 07107/88 ZIT HP 
POKER TRAP WINDMILL CULEBRA LITHIUM 0.1ZOO 0.1ZOO < 0.01 < 0.01 mg/l 1Z/19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA LITHIUM 0.0800 0.0800 < 0.01 < 0.01 q/l 07/07/88 ZIT ME 

POKER TRAP WINDMILL CULEBRA LSI CORROSIVITY -O.Z500 NA 0.0000 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA LSI CORROSIVITY 0.1000 NA 0.0000 -- 07/07188 2 IT GC 
POKER TRAP WINDMILL CULEBRA MAGNESIUM 82.0000 82.0000 mg/l 12119/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA MAGNESIUM 82.0000 72.0000 q/l 07/07/88 2 IT ME 

POKER TRAP WINDMILL CULEBRA MAGNESIUM 81.0000 71.0000 mg/l 07/07/88 21T ME 

POKER TRAP WINDMILL CULEBRA MANGANESE 0.0470 0.0480 < 0.005 < 0.005 q/l 12!19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA MANGANESE 0.0100 0.0110 < 0.005 < 0.005 q/l 01!07!88 2 IT ME 

POKER TRAP WINDMILL CULEBRA MANGANESE 0.0090 0.0150 < 0.005 < 0.005 mg/l 07/07/88 21T ME 

POKER TRAP WINDMILL CULEBRA MBAS < 0.0250 NA 0.0000 mg/l 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA MIAS < 0.0250 NA 0.0000 1119/l 07107/88 2 IT GC 
POKER TRAP WINDMILL CULEBRA MERCURY 0.0008 0.0009 0.0008 0.0007 mg/l 12/19/87 1 IT ME 
POKER TRAP WINDMILL CULEBRA MERCURY 0.0007 NA 0.0000 < 0.0002 < 0.0002 mg/l 07107/88 21T ME 

POKER TRAP WINDMILL CULEBRA METHOXYCHLOR < 0.0010 NA 0.0000 mg/l 12/19/87 11T HP 
POKER TRAP WINDMILL CULEBRA METHOXYCHLOR < 0.0010 NA 0.0000 q/l 07/07188 21T HP 
POKER TRAP WINDMILL CULEBRA MOLYBDENUM < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 12/19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA MOLYBDENUM < 0.0500 < 0.0500 < 0.05 < 0.05 1119/l 07/07/88 21T ME 
POKER TRAP WINDMILL CULEBRA N·NITROSO·DI·N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA N·NITROSO-DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 01101188 21T SV 
POKER TRAP WINDMILL CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP WINDMILL CULEBRA NICKEL < 0.1500 < 0.1500 < 0.03 < 0.03 IIV/l 12!19/87 1 IT ME 

POKER TRAP WINDMILL CULEBRA NICKEL < 0.0300 < 0.0300 < 0.03 < 0.03 1118/l 071071U 21T ME 

POKER TRAP WINDMILL CULEBRA NICKEL < 0.0300 0.0700 < 0.03 < 0.03 IIV/l 07/07/U 2 IT ME 

POKER TRAP WINDMILL CULEBRA NITRATE 2.9000 NA 0.0000 IIV/l N03-N 12/19/87 1 IT GC 

POKER TRAP WINDMILL CULEBRA NITRATE 2.4000 2.3000 11V/l NOl·N 07/07/U 2 IT GC 
POKER TRAP WINDMILL CULEBRA NITR08ENZENE < 10.0000 NA 0.0000 ug/l 07107/U 2 IT sv 

• • • 
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POKER TRAP YINDMILL QJLEBRA ODOR 9.0000 NA 0.0000 T.O.N. 12/19/87 1 IT GC 
POKER TRAP YINDMILL CULEBRA ODOR 1.0000 NA 0.0000 T .O.N. 07/07/88 21T GC 
POKER TRAP YINDMILL CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
POKER TRAP YINDMILL QJLEBRA P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP YINDMILL QJLEBRA P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
POKER TRAP YIMDMILL CULEBRA PCB < 1.0000 NA 0.0000 ug/l 07/07/88 2 IT PC 
POKER TRAP YINDMILL QJLEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP YINDMILL aJLEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP WINDMILL CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP YINDMILL CULEBRA PHENOLICS 0.0240 NA 0.0000 nv/l 12/19/87 1 IT GC 
POKER TRAP YINDMILL QJLEBRA PHENOLICS 0.0730 0.0630 1119/l 07/07/88 21T GC 
POKER TRAP YINDMILL QJLEBRA PHOSPHATE 0.0700 NA 0.0000 1119/l T·P04·P 12/19/87 1 IT GC 
POKER TRAP YINDMILL CULEBRA PHOSPHATE 0.0400 NA 0.0000 mJ/l T·P04·P 07/07/88 2 IT GC 
POKER TRAP YINDMILL aJLEBRA POTASSillt 3.2000 3.2000 nv/l 12/19/87 1 IT ME 
POKER TRAP WINDMILL QJLEBRA POTASSillt 3.7000 3.7000 mg/l 07/07/88 2 IT ME 
POKER TRAP YINDMILL CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
POKER TRAP YINDMILL CULEBRA RESIDUE, FILTERABLE a 180 C 2200.0000 NA 0.0000 nv/t 12/19/87 1 IT GC 
POKER TRAP YINDMILL CULEBRA RESIDUE, FILTERABLE a 180 C 2200.0000 2200.0000 1119/l 07/07/88 2 IT GC 
POKER TRAP YINDMILL CULEBRA RESIDUE, NONFILTERABLE a 105 C 160.0000 130.0000 1119/l 12/19/87 1 IT GC 
POKER TRAP YINOMILL QJLEBRA RESIDUE, NONFILTERABLE a 105 C 19.0000 13.0000 nv/l 07/07/88 2 IT GC 
POKER TRAP WINDMILL CULEBRA SELENIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 1119/l 12/19/87 1 IT ME 
POKER TRAP YINDMILL CULEBRA SELENIUM 0.0090 NA 0.0000 < 0.005 < 0.005 ms/l 07/07/88 2 IT ME 
POKER TRAP YINOMILL CULEBRA SILICA 27.0000 26.0000 < 0.2 < 0.2 nv/l 12/19/87 1 IT ME 
POKER TRAP WINDMILL CULEBRA SILICA 14.0000 NA 0.0000 1119/l 07/07/88 21T ME 
POKER TRAP WINDMILL CULEBRA SILVER < 0.0500 < 0.0500 < 0.01 < 0.01 11118/l 12/19/87 1 IT ME 
POKER TRAP WINDMILL CULEBRA SILVER 0.0100 0.0100 < 0.01 < 0.01 1118/l 07/07/88 2 IT ME 
POKER TRAP WINDMILL aJLEBRA SODIUM 43.0000 43.0000 1118/l 12!19/87 1 IT ME 
POKER TRAP WINDMILL CULEBRA SODIUM 420.0000 420.0000 11111/l 07/07/88 2 IT ME 
POKER TRAP WINDMILL CULEBRA SPECIFIC CONDUCTANCE 2400.0000 NA 0.0000 

.• 
Ultlos/c:ftia25C 12/19/87 1 IT GC 
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POKER TRAP WINDMILL CULEBRA SPECIFIC CONDUCTANCE 2450.0000 2470.0000 . umos/cnQ25C 07/07/88 2 IT GC 
POKER TRAP WINDMILL CULEBRA STRONTIUM 4.6000 4.7000 < 0.01 < 0.01 1119/l 12/19/87 1 IT ME 
POKER TRAP WINDMill CULEBRA STRONTIUM 4.9000 4.9000 0.01 0.01 1119/l 07/07/M 2 IT ME 
POKER TRAP WINDMILL CULEBRA SULFATE 1400.0000 NA 0.0000 1119/l 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA SULFATE 1300.0000 NA 0.0000 11111/l 07/07188 2 IT GC 
POKER TRAP WINDMILL CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 . T < 1.0 ug/l 07107/88 2 IT v 
POKER TRAP WINDMILL CULEBRA THALLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 11111/l 12/19/87 1 IT ME 
POKER TRAP WINDMILL CULEBRA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 11111/l 07/071M 2 IT ME 
POKER TRAP WINDMill CULEBRA TITANIUM . 0.3400 0.3800 < 0.03 < 0.03 11111/l 12/19/87 1 IT ME 
POKER TRAP WINDMill CULEBRA TITANIUM 0.1500 0.6300 < 0.03 < 0.03 mg/l 07107/88 21T ME 
POKER TRAP WINDMill CULEBRA TITANIUM 0.2900 0.4000 < 0.03 < 0.03 1119/l 071071M 2 IT ME 
POKER TRAP WINDMILL CULEBRA TOTAL ORGANIC CARBON 1.0000 1.0000 mg/l 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA TOTAL ORGANIC CARBON 2.0000 2.0000 11111/l 07/07188 2 IT GC 
POKER TRAP WINDMILL CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 11111/l 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1119/l 07/07/88 2 IT GC 
POKER TRAP WINDMILL CULEBRA TOXAPHENE < 0.0005 NA 0.0000 1119/l 12/19/87 1 IT HP 
POKER TRAP WINDMILL CULEBRA TOXAPHENE < 0.0005 NA 0.0000 1119/l 07107/88 2 IT HP 
POKER TRAP WINDMILL CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12!19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
POKER TRAP WINDMILL CULEBRA TURBIDITY 40.0000 NA 0.0000 NTU 12/19/87 1 IT GC 
POKER TRAP WINDMILL CULEBRA TURBIDITY 1.0000 NA 0.0000 NTU 07/07188 2 IT GC 
POKER TRAP WINDMILL CULEBRA VANADIUM < 0.0500 < 0.0500 < 0.01 < 0.01 118/l 12119/87 1 IT ME 
POKER TRAP WINDMill CULEBRA VANADIUM 0.0200 0.0600 < 0.01 < 0.01 118/l 07/07/M ZIT ME 
POKER TRAP WINDMILL CULEBRA VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 12/19/87 1 IT v 
POKER TRAP WINDMILL CULEBRA VINYl CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 07107/M 2 IT v 
POKER TRAP WINDMILL CULEBRA ZINC 0.9200 0.9100 < 0.01 < 0.01 118/l 12/19/87 1 IT ME 
POKER TRAP WINDMILL CULEBRA ZINC 0.0500 0.0600 < 0.01 < 0.01 118/l 07/071M 2 IT ME 

POKER TRAP WINDMILL ClJLEBRA pfl 7.0900 NA 0.0000 12!19/87 1 IT GC 

• • • 
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POKER TRAP WINDMILL CULEBRA ptl 7.4500 NA 0.0000 -- 01!01/811 2 IT GC 

** RANCH WELL 
RANCH WELL DEWEY LAKE · 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/20/87 2 IT v 
RANCH WELL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/811 3 IT v 
RANCH WELL DEWEY LAKE 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12!20/87 21T v 
RANCH WELL DEWEY LAKE 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/811 3 IT v 
RANCH WELL DEWEY LAKE 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE 1,2· DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/20/87 21T v 
RANCH WELL DEWEY LAKE 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/811 3 IT v 
RANCH WELL DEWEY LAKE 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06!18/86 1 IT sv 
RANCH WELL DEWEY LAKE 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 mg/l 12/20/87 2 IT HP 
RANCH WELL DEWEY LAKE 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 1119/l 04/20/811 3 IT HP 
RANCH WELL DEWEY LAKE 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE 2,4,6•TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06!18/86 1 lT sv 
RANCH WELL DEWEY LAKE 2,4-D < 0.0050 NA 0.0000 -..Jl 12/20/87 2 IT HP 
RANCH WELL DEWEY LAKE 2,4-D < 0.0050 IIA 0.0000 IIV/l 04/20/811 31T HP 
RANCH WELL DEWEY LAKE 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE 2,4·DIMETHYLPHEIIOL < 10.0000 IIA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE 2,4-DINITROPHENOL < 50.0000 IIA 0.0000 ug/l 06/18/86 1 IT sv 
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RANCH YELL DEYEY LAKE 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 2,6-DINITROTOLUENE < 10.0000 IIA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 2-BUTANONE < 10.0000 IIA 0.0000 ug/l 06/18/86 11T v 
RAIICH YELL DEYEY LAKE 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH YELL DEYEY LAKE 2-CHLOROIIAPHTHALEIIE < 10.0000 IIA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 2-CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 2-HEXANOIIE < 10.0000 NA 0.0000 ug/l 06/18/86 11T v 
RANCH YELL DEYEY LAKE 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 2-METHYLPHEIIOL < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEYEY LAKE 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 06/18/86 11T sv 
RANCH YELL DEYEY LAKE 3,3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 06/18/86 11T sv 
RANCH YELL DEYEY LAKE 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEYEY LAKE 4,6-DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 4-METHYL-2-PENTAIIOIIE < 10.0000 NA 0.0000 ug/l 06!18/86 1 IT v 
RANCH WELL DEYEY LAKE 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE 4-IIITROAIIIL I liE < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RAIICH WELL DEYEY LAKE 4-IIITROPHENOL < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE ACEIIAPHTHENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL . DEYEY LAKE ACEIIAPHTHYLENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE ACETONE < 10.0000 NA 0.0000 ug/l 06!18/86 1 IT v 
RANCH YELL DEYEY LAKE ALKALINITY (C03) 0.0000 0.0000 118/l 06!18/86 1 IT GC 
RAIICH YELL DEWEY LAKE ALKALINITY (COl) 0.0000 NA 0.0000 J!V/l 12!20/87 21T GC 
RAIICH WELL DEWEY LAKE ALKALINITY (COl) 0.0000 NA 0.0000 J!V/l 07/27/89 4 IT GC 
RANCH WELL DEWEY LAKE ALKALINITY (C03) 0.0000 IIA 0.0000 mg/l 06/20/90 5 IT GC 

• • • 
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RANCH WELL DEWEY LAKE ALKALINITY (HC03) 220.0000 220.0000 mg/1 06/18/86 1 IT GC 
RANCH WELL DEYEY LAKE ALKAL~NITY (HC03) 250.0000 250.0000 1119/1 12/20/87 2 IT GC 
RANCH WELL DEYEY LAKE ALKALINITY (HC03) 240.0000 240.0000 mg/1 07127/89 4 IT GC 
RANCH WELL DE\IEY LAKE ALKALINITY (HC03) 230.0000 230.0000 rng/1 06/20/90 5 IT GC 
RANCH WELL DEWEY LAKE AUIU .. UM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/1 06/18/86 1 IT ME 
RANCH WELL DEWEY LAKE ALUMiiiUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/1 12120/87 2 IT ME 
RANCH WELL DEWEY LAKE ALUMINuM < 0.2000 NA 0.0000 mg/1 07127189 4 IT MT 
RANCH WELL DEWEY LAKE ALUMINUM < 2.0000 < 2.0000 1119/l 06/20/90 5 IT MT 
RANCH WELL DEWEY LAKE ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE ANTIMONY 0.1500 0.1600 < 0.05 < 0.05 mg/l 12120/87 2 IT ME 
RANCH IIELL DEWEY LAKE ANTIMONY 0.1000 NA 0.0000 1119/l 07121!89 4 IT MT 
RANCH WELL DEYEY LAKE ANTIMONY 0.1100 0.1100 mg/l 06/20/90 5 IT MT 
RANCH WELL DEWEY LAKE ARSENIC 0.0040 0.0030 < 0.001 < 0.001 rng/1 06/18/86 1 IT ME 
RANCH WELL DEWEY LAKE ARSENiC < 0.0050 < 0.0050 < 0.005 < 0.005 1119/l 12120/87 2 IT ME 
RANCH WELL DEWEY LAKE ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 rng/l 04/20/88 3 IT ME 
RANCH IIELL DEWEY LAKE ARSEN!C < 0.0100 NA 0.0000 mg/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAKE ARSENIC < 0.0100 NA 0.0000 rng/l 06120190 5 IT MT 
RANCH WELL DEWEY LAKE BARIUM 0.0100 0.0100 < 0.005 < 0.005 mg/l 06/18/86 1 IT ME 
RANCH IIEll DE\IEY LAKE BARIUM 0.0140 0.0150 < 0.005 < 0.005 mg/1 12120/87 2 IT ME 
RANCH WELL DEYEY LAKE BARIUM 0.0070 0.0070 < 0.005 < 0.005 mg/1 04120/88 3 IT ME 
RANCH WELL DEWEY LAKE SARI~ < 0.2000 NA 0.0000 mg/1 07127189 4 IT MT 
RANCH WELL DEWEY LAICE BARILii < 0.2000 < 0.2000 1119/l 06/20/90 5 IT MT 
RANCH WELL DEYEY LAKE BENZENE < 5.0000 NA 0.0000 ug/1 06/18/86 1 IT v 
RANCH WEll DEWEY LAKE BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/1 12120/87 2 IT v 
RANCH WELL DE\IEY LAKE BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04120/88 liT v 
RANCH WELL DEWEY LAKE BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/1 06/18/86 1 IT sv 
RANCH WELL DEYEY LAKE BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WEll DE\IEY LAKE BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
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RANCH YELL DEWEY LAKE BENZOIC ACID < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 06/18/86 1 IT ME 
RANCH YELL DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 12/20/87 21T ME 
RANCH WELL DEWEY LAKE BERYLLIUM < 0.0050 NA 0.0000 1119/l 07/27/89 4 IT MT 
RANCH YELL DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 mg/l 06/20/90 5 IT MT 
RANCH YELL DEWEY LAKE BIS(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEWEY LAKE BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE BIS(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEWEY LAKE BORON 0.2000 0.1800 0.04 0.04 lllg/l 06/18/86 1 IT ME 
RANCH YELL DEWEY LAKE BORON 0.1900 0.1800 < 0.01 < 0.01 1119/l 12/20/87 21T ME 
RANCH WELL DEWEY LAKE BORON 0.2100 NA 0.0000 nv/l 07/27/89 4 IT MT 
RANCH YELL DEWEY LAKE BORON ' 0.3300 0.3200 11V/l 06/20/90 5 IT MT 
RANCH YELL DEWEY LAKE BROMIDE 2.3000 NA 0.0000 ~V/l 06/18/86 1 IT GC 
RANCH YELL DEWEY LAKE BROMIDE 3.0000 NA 0.0000 mg/l 12/20/87 21T GC 
RANCH YELL DEWEY LAKE BROMIDE < 2.0000 < 2.0000 mg/l 07/27/89 4 IT GC 
RANCH YELL DEWEY LAKE BROMIDE < 2.0000 0.0000 mg/l 06/20/90 5 IT GC 
RANCH YELL DEWEY LAKE BROMOFORM < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH YELL DEWEY LAKE BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 12!20/87 21T v 
RANCH WELL DEWEY LAKE BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/1 04/20/88 3 IT v 
RANCH WELL DEWEY LAKE BUTYL .BENZYL PHTHALATE < 10.0000 NA 0.0000 ug, ' 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE CADMilM 0.0080 0.0100 < 0.005 < 0.005 IIV/l 12/20/87 2JT ME 
RANCH WELL DEWEY LAKE CADMIUM < 0.0050 < 0.0050 < 0.005 < 0.005 1119/l 04/20/88 liT ME 
RANCH WELL DEWEY LAKE CADMIUM 0.0090 NA 0.0000 118/l 01/27/89 41T MT 
RANCH WELL DEWEY LAKE CADMIUM 0.0090 0.0100 1119/l 06/20/90 SIT MT 
RANCH YELL DEWEY LAKE CALCIUM 390.0000 340.0000 1119/l 06/18/86 1 IT ME 
RANCH WELL DEWEY LAKE CALCIUM 340.0000 330.0000 ~V/l 12/20/87 21T ME 
RANCH WELL DEWEY LAKE CALCIUM 320.0000 NA 0.0000 118/l 07/21/89 4 IT MT 

• • .) 
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RANCH VELL DEVEY LAKE CALCIUM 550.0000 550.0000 mg/l 06/20/90 5 IT MC 
RANCH VELL DEYEY LAKE CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH VELL DEVEY LAKE CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 06!18/86 1 IT v 
RANCH VELL DEVEY LAKE CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 12120/87 2 IT v 
RANCH VELL DEVEY LAKE CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 3 IT v 
RANCH VELL DEVEY LAKE CESIUM 0.1000 0.1000 0.1 0.1 1119/l 06/18/86 1 IT ME 
RANCH VELL DEVEY LAKE CESIUM 0.0300 0.0300 0.02 0.02 1119/l 12!20/87 2 IT ME 
RANCH VELL DEVEY LAKE CESIUM < 0.1000 NA 0.0000 1119/l 07/21/89 4 IT MT 
RANCH VELL DEVEY LAKE CESIUM < 0.2000 < 0.2000 1119/l 06120190 5 IT MT 
RANCH VELL DEVEY LAKE CHLORIDE 390.0000 390.0000 1119/l 06/18/86 11T GC 
RANCH .VELL DEVEY LAKE CHLORIDE 470.0000 NA 0.0000 mg/l 12/20/87 2 IT GC 
RANCH VELL DEVEY LAKE CHLORIDE 440.0000 NA 0.0000 1119/l 04/20/88 liT GC 
RANCH VELL DEYEY LAKE CHLORIDE 330.0000 NA 0.0000 1119/l 07/27/89 4 IT GC 
RANCH VELL DEVEY LAKE CHLORIDE 340.0000 0.0000 1119/l 06/20/90 5 IT GC 
RANCH VELL DEVEY LAKE CHLOROIIENZENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH VELL DEVEY LAKE CHLOROETHANE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH VELL DEYEY LAKE CHLOROFORM < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH VELL DEVEY LAKE CHLOROFORM 1.5000 NA 0.0000 T < 1.0 ug/l 12/20/87 21T v 
RANCH VELL DEYEY LAKE CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 3 IT v 
RANCH VELL DEVEY LAKE CHR(JtiUM 0.0200 0.0400 < 0.01 < 0.01 119/l 06/18/86 1 IT ME 
RANCH VELL DEVEY LAKE CHR(JtiUM 0.0400 0.0500 < 0.01 < 0.01 1118/l 12/20/87 2 IT ME 
RANCH VELL DEVEY LAKE CHR(JtiUM 0.0400 0.0600 < 0.01 < 0.01 1119/l 04/20/88 3 IT ME 
RANCH YELL DEYEY LAKE CHR(JtiUM 0.0700 NA 0.0000 1118/l 07127/89 4 IT MT 
RANCH VELL DEYEY LAKE CHRCJUUM < 0.0100 0.0100 1118/l 06/20/90 5 IT MT 
RANCH YELL DEYEY LAKE CHRYSENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH YELL DEYEY LAKE CIS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH VELL DEYEY LAKE COBALT < 0.0100 < 0.0100 < 0.01 < 0.01 111/l 06/18/86 1 IT ME 
RANCH VELL DEVEY LAKE COBALT 0.0100 0.0200 < 0.01 < 0.01 111/l 12/20/87 21T ME 
RANCH YELL DEYEY LAKE COBALT < 0.0500 NA 0.0000 119/l 07/27/89 4 IT MT 
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RANCH WELL DEWEY LAKE COBALT < 0.0500 < 0.0500 mg/l 06120190 5 IT NT 
RANCH WELL DEWEY LAKE COLOR < 1.0000 NA 0.0000 cu 12/20/87 2 IT GC 
RANCH WELL DEWEY LAKE COLOR < 1.0000 NA 0.0000 cu 04/20/88 3 IT GC 
RANCH WELL DEWEY LAKE COPPER < 0.0100 0.0200 < 0.01 < 0.01 mg/l 06/18/86 11T ME 
RANCH WELL DEWEY LAKE COPPER < 0.0100 0.0100 0.01 < 0.01 mg/l 12120/87 2 IT ME 
RANCH WELL DEWEY LAKE COPPER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 04/20/88 liT ME 
RANCH WELL DEWEY LAKE COPPER· < 0.0250 < 0.0250 mg/l 06/20/90 4 IT MT 
RANCH WELL DEWEY LAKE COPPER < 0.0250 NA O.OOOD mg/l 07127/89 4 IT NT 
RANCH WELL DEWEY LAKE CYANIDE < 0.0200 NA 0.0000 mg/l 06118/86 11T GC 
RANCH WELL DEWEY LAKE CYANIDE < 0.0100 NA 0.0000 mg/l 07/27/89 4 IT GC 
RANCH WELL DEWEY LAKE CYANIDE < 0.0100 0.0000 mg/l 06120/90 5 IT GC 
RANCH WELL DEWEY LAKE DI-N-BUTYL PHTHALATE 11.00DO NA 0.0000 ug/l 06/18/86 11T sv 
RANCH WELL DEWEY LAKE DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT SV 
RANCH WELL DEWEY LAKE DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12120/87 2 IT v 
RANCH WELL DEWEY LAKE DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 3 IT v 
RANCH WELL DEWEY LAKE DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 12120/87 2 IT v 
RANCH WELL DEWEY LAKE DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04120/88 3 IT v 
RANCH WELL DEWEY LAKE DIETHYL PHTHALATE 24.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE ENDRIN < 0.0200 NA 0.0000 ug/l 12/20/87 2 IT HP 
RANCH WELL DEWEY LAKE ENORIN < 0.0200 NA 0.0000 ug/l 04/20/88 3 IT HP 
RANCH WELL DEWEY LAKE ETHYLBENZENE < 5.DOOO NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE FLUORANTHENE < 10.0000 NA 0.0000 ug/l 06118/86 1 IT sv 
RANCH WELL DEWEY LAKE flUORENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE FLUORIDE 1.0000 1.0000 I!VIl 06/18/86 1 IT GC 



• • • 
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RANCH WELL DEWEY LAKE LITHIUM < 0.1000 < 0.1000 mg/l 06/20/90 5 IT MT 

RANCH WELL DEWEY LAKE LSI CORROSIVI TY ·0.2200 NA 0.0000 12/20/87 2 IT GC 

RANCH WELL DEWEY LAKE LSI CORROSIVITY 0.0200 NA 0.0000 04/20/88 3 IT GC 

RANCH WELL DEWEY LAKE MAGNESIUM 200.0000 180.0000 mg/l 06!18/86 1 IT ME 

RANCH WELL DEWEY LAKE MAGIIESIUM 230.0000 230.0000 mg/l 12/20/87 2 IT ME 

RANCH WELL DEWEY lAKE MAGIIESIUM 180.0000 NA 0.0000 rag/l 07!27/89 4 IT MT 
RANCH WELL DEWEY LAKE MAGIIESIUM 150.0000 150.0000 mg/l 06/20/90 5 IT MC 

RANCH WELL DEWEY LAKE MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 11111/l 06!18/86 1 IT ME 

RANCH WELL DEWEY LAKE MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 q/l 12/20/87 21T ME 
RANCH WELL DEWEY LAKE MANGANESE < · 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 04/20/88 liT ME 
RANCH WELL DEWEY LAKE MANGANESE < 0.0150 IIA 0.0000 mg/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAKE MANGANESE < 0.0150 < 0.0150 mg/l 06/20/90 SIT MT 
RANCH WELL DEWEY LAKE MBAS 0.0400 0.0300 nvtl 12!20/87 2 IT GC 
RANCH WELL DEWEY LAKE MBAS 0.0700 0.0500 nvtl 04/20/88 3 IT GC 
RANCH WELL DEWEY LAKE MERCURY < 0.0002 0.0004 < 0.0002 < 0.0002 111111/l 06/18/86 1 IT ME 
RANCH WELL DEWEY LAKE MERCURY 0.0007 0.0008 0.0003 < 0.0002 mg/l 12/20/87 2 IT ME 
RANCH WELL DEWEY LAKE MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 11111/l 04!20/88 3 IT ME 
RANCH WELL DEWEY LAKE MERCURY < 0.0002 IIA 0.0000 mg/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAKE MERCURY < 0.0002 < 0.0002 mg/l 06/20/90 5 IT MT 
RANCH WELL DEWEY LAKE METHOXYCHLOR < 0.0010 NA 0.0000 mg/l 12/20/87 2 IT HP 
RANCH WELL DEWEY LAKE METHOXYCHLOR < 0.0010 NA ' 0.0000 mg/l 04/20/88 3 IT HP 
RANCH WELL DEWEY LAKE METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE METHYLENE CHLORIDE < 10.0000 IIA 0.0000 UIJ/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE MOL YBDEIIUM < 0.0100 < 0.0100 < 0.01 < 0.01 1118/l 06!18/86 1 IT ME 
RANCH WELL DEWEY LAKE MOLYBDENUM 0.0200 0.0200 < 0.01 < 0.01 1118/l 12!20/87 2 IT ME 
RANCH WELL DEWEY LAKE MOL YBOENUM 0.0300 NA 0.0000 11111/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAKE MOLYBDENUM 0.0400 0.0400 111111/l 06/20/90 5 IT MT 
RANCH WELL DEWEY LAKE N·NITROSO·DI·II·PAOPYLAMINE < 10.0000 NA 0.0000 UIJ/l 06/18/86 1 IT sv 
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RANCH WEll DEWEY lAKE N·IITROSO·DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WElL DEWEY LAKE NAPHTHALENE < 10.000D NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE NICKEL < 0.0300 < 0.0300 < 0.03 < 0.03 mg/l 06/18/86 1 IT ME 

RANCH WElL DEWEY LAKE NICKEL < 0.0300 < 0.0300 < 0.03 < 0.03 mg/l 12/20/87 21T ME 

RANCH WElL DEWEY LAKE NICKEL < 0.0400 NA 0.0000 1119/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAKE NICKEL < 0.0400 < 0.0400 mg/l 06/20/90 5 IT MT 

RANCH WELL DEWEY LAKE NITRATE 120.0000 110.0000 mg/l N03·N 06/18/86 1 IT GC 
RANCH WELL DEWEY LAKE NITRATE 120.0000 NA 0.0000 mg/l N03·N 12/20/87 21T GC 
RANCH WELL DEWEY LAKE NITRATE 110.0000 NA 0.0000 mg/l N03·N 04/20/88 3 IT GC 
RANCH WELL DEWEY LAKE NITRATE 110.0000 NA 0.0000 mg/l 07/27/89 4 IT GC 
RANCH WELL DEWEY LAKE NITRATE 71.0000 71.0000 mg/l 06/20/90 5 IT GC 
RANCH WELL DEWEY LAKE II ITROBENZENE < 10.0000 NA 0.0000 ug/l 06/18/86 11T sv 
RANCH WELL DEWEY LAKE OOOR 4.0000 NA 0.0000 T.O.N. 12/20/87 2 IT GC 
RANCH WELL DEWEY LAKE OOOR 1.0000 NA 0.0000 T.O.N. 04/20/88 3 IT GC 
RANCH WELL DEWEY LAKE P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/20/87 2 IT v 
RANCH WELL DEWEY LAKE P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 3 IT v 
RANCH WELL DEWEY LAKE PCB < 1.0000 NA 0.0000 ug/l 06/18/86 1 IT PC 
RANCH WELL DEWEY LAKE PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE PHENANTHRENE < 10.0000 NA 0.0000 ug/l 06!18/86 1 IT sv 
RANCH WELL DEWEY LAKE PHENOL < 10.0000 NA 0.0000 ug/1 06/18/86 1 IT sv 
RANCH WELL DEWEY LAKE PHENOLICS 0.0190 0.0240 mg/1 06/18/86 .1 IT GC 
RANCH WELL DEWEY LAKE PHENOLICS 0.0070 NA 0.0000 mg/1 12/20/87 2 IT GC 
RANCH WELL DEWEY LAKE PHENOLICS < 0.0050 NA 0.0000 IIIII/I 07/27/89 4 IT GC 
RANCH WELL DEWEY LAKE PHENOLICS < 0.0050 0.0000 118/1 06/20/90 5 IT GC 

IWICH WELL DEWEY LAKE PHOSPHATE 0.0400 0.0500 118/1 T·P04·P 06/18/86 1 IT GC 

IWICH WELL DEWEY LAKE PHOSPHATE < 0.0100 NA 0.0000 IIIII/I T·P04·P 12/20/87 21T GC 
RANCH WELL DEWEY LAKE PHOSPHORUS 0.0200 NA 0.0000 118/l 07/27/89 4 IT GC 

IWICH WELL DEWEY WE PHOSPHORUS < 0.0100 < 0.0100 118/l 06/20/90 5 IT GC 

• • • 
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RANCH WEll DEWEY LAKE POTASSillt 3.7000 3.6000 mg/l 06/18/86 1 IT ME 
RANCH WEll DEWEY LAKE POTASSillt 5.1000 5.1000 mg/l 12/20/87 2 IT ME 
RANCH WEll DEWEY LAKE POTASSillt < 5.0000 NA 0.0000 mg/l 07127/89 4 IT MT 
RANCH WELL DEWEY LAKE POTASSillt < 5.0000 < 5.0000 1119/l 06120190 5 IT MC 
RANCH WEll DEWEY LAKE PYRENE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT sv 
RANCH WEll DEWEY LAKE RESIDUE, FILTERABLE a 180 C 3300.0000 NA 0.0000 mg/l 06118/86 1 IT GC 
RANCH WEll DEWEY LAKE RESIDUE, FILTERABLE a 180 C 3200.0000 NA 0.0000 mg/l 12!20/87 2 IT GC 
RANCH WEll DEWEY LAKE RESIDUE, FILTERABLE a 180 C 2900.0000 3100.0000 mg/l 04/20/88 3 IT GC 
RANCH WELL DEWEY LAKE RESIDUE, FILTERABLE a 180 C 2800.0000 2800.0000 mg/l 07/27/89 4 IT GC 
RANCH WELL DEWEY LAKE RESIDUE, FILTERABLE a 180 C 3000.0000 3000.0000 mg/l 06!20!90 5 IT GC 
RANCH WEll DEWEY LAKE RESIDUE, NONFILTERABLE a 105 C 6.7000 NA 0.0000 mg/l 06/18/86 1 IT GC 
RANCH WEll DEWEY LAKE RESIDUE, NONFILTERABLE a 105 C < 4.0000 NA 0.0000 mg/l 12/20/87 2 IT GC 
RANCH WEll DEWEY LAKE RESIDUE, NONFILTERABLE 8 105 C 31.0000 32.0000 nv/l 07/27/89 4 IT GC 
RANCH WEll DEWEY LAKE RESIDUE, NONFILTERABLE a 105 C < 4.0000 < 4.0000 1118/l 06/20/90 5 IT GC 
RANCH WEll DEWEY LAKE SELENillt 0.0360 0.0370 < 0.001 < 0.001 1118/ t 06/18/86 1 IT ME 
RANCH WEll DEWEY LAKE SELENillt 0.0790 NA 0.0000 < 0.005 < 0.005 1118/l 12/20/87 2 IT ME 
RANCH WELL DEWEY LAKE SELENillt 0.0550 NA 0.0000 < 0.005 < 0.005 1118/l 04/20/88 3 IT ME 
RANCH WEll DEWEY LAKE SELENillt < 0.0500 NA 0.0000 1118/l 07/27/89 4 IT MT 
RANCH WEll DEWEY LAKE SELENIUM < 0.0500 NA 0.0000 ..,,, 06/20/90 5 IT MT 
RANCH WELL DEWEY LAKE SILICA 42.0000 38.0000 0.78 0.82 ..,,, 06/18/86 1 IT ME 
RANCH WELL DEWEY LAKE SILICA 49.0000 48.0000 < 0.2 < 0.2 1118/l 12120/87 2 iT ME 
RANCH WELL DEWEY LAKE SILICA 23.0000 NA 0.0000 1118/l 07/27/89 4 IT GC 
RANCH WELL DEWEY LAKE SILICA 20.0000 0.0000 1118/l 06/20/90 5 IT GC 
RANCH WELL DEWEY LAKE SILVER < 0.0100 0.0100 < 0.01 < 0.01 lllg/l 12/20/87 2 IT ME 
RANCH WELL DEWEY LAKE SILVER < 0.0100 < 0.0100 < 0.01 < 0.01 11111/l 04/20/88 liT ME 
RANCH WELL DEWEY LAKE SILVER 0.0200 NA 0.0000 11111/l 07/27/89 41T MT 
RANCH WELL DEWEY LAKE SILVER 0.0200 0.0200 ~~V/l 06/20/90 5 IT MT 
RANCH WELL DEWEY LAKE SOD I lit 190.0000 170.0000 11111/l 06118/86 1 IT ME 
RANCH WELL DEWEY LAKE SODIUM 240.0000 240.0000 1118/l 12/20/87 2 IT ME 



Page No. 446 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL t ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

RANCH WELL DEWEY LAKE SOOIUM 130.0000 NA 0.0000 mg/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAkE SOOIUM 220.0000 220.0000 1118/l 06/20/90 5 IT MC 
RANCH WELL DEWEY LAKE SPECIFIC CONDUCTANCE 4050.0000 NA 0.0000 Lllttos/cmi125C 06/18/86 1 IT GC 
RANCH WELL DEWEY LAKE SPECIFIC CONDUCTANCE 4460.0000 4480.0000 Lllttos/cmi125C 12/20/87 2 IT GC 
RANCH WELL DEWEY LAKE SPECIFIC CONDUCTANCE 3442.0000 NA 0.0000 '-"hos/cmii25C 07/Z7/89 4 IT GC 
RANCH WELL DEWEY LAICE SPECIFIC CONDUCTANCE 3650.0000 3670.0000 uMhos/cmi125C 06/20/90 5 IT GC 
RANCH WELL DEWEY LAKE STRONTIUM 3.2000 3.2000 0.05 0.05 ~/l 06/18/86 1 IT ME 
RANCH WELL DEWEY LAKE STRONTIUM 3.0000 3.1000 < 0.01 < 0.01 mg/l 1Z/Z0/87 ZIT ME 
RANCH WELL DEWEY LAKE STRONTIUM 5.1000 5.1000 ~/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAKE STRONTIUM · 5.1000 5.1000 q/l 06/20/90 5 IT MT 
RANCH IIELL DEWEY LAKE STYRENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE SULFATE 920.0000 NA 0.0000 1118/l 06/18/86 1 IT GC 
RANCH WELL DEWEY LAKE SULFATE 9ZO.OOOO NA 0.0000 mg/l 12/Z0/87 ZIT GC 
RANCH WELL DEWEY LAKE SULFATE 1000.0000 NA 0.0000 q/l 04/20/88 3 IT GC 
RANCH WELL DEWEY LAKE SULFATE 770.0000 740.0000 mg/l 07/Z7/89 4 IT GC 
RANCH WELL DEWEY LAKE SULFATE 1400.0000 1400.0000 mg/l 06/20/90 5 IT GC 
RANCH WELL DEWEY LAKE TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12/20/87 2 IT v 
RANCH WELL DEWEY LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/20/88 31T v 
RANCH WELL DEWEY LAKE THALLIUM < 0.5000 ' < 0.5000 < 0.005 < 0.111 · ~/l 12/Z0/87 ZIT ME 
RANCH WELL DEWEY LAKE THALLIUM < 0.1000 NA 0.0000 q/l 07/27/89 4 IT MT 
RANCH WEll DEWEY LAKE THALLIUM < 1.0000 NA 0.0000 ~/l 06/20/90 5 IT MT 
RANCH WELL DEWEY LAKE TITANIUM 0.1500 0.1500 < 0.03 < 0.03 ~/l 06/18/86 1 IT ME . 
RANCH WELL DEWEY LAKE TITANIUM 0.2700 0.2700 < 0.03 < 0.03 q/l 12/20/87 Z IT ME 
RANCH WELL DEWEY LAKE TITANIUM < 0.0100 < 0.0100 111/l 07/27/89 41T MT 
RANCH WELL DEWEY LAKE TITANIUM 0.0100 0.0100 q/l 06/20/90 5 IT MT 
RANCH WELL DEWEY lAlCE TOLUENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE TOTAL ORGANIC CARBON 3.0000 NA 0.0000 111/l 06/18/86 1 IT GC 
RANCH WEll DEWEY lAlCE TOTAL ORGANIC CARBON 3.0000 3.0000 mg/l 1Z/20/87 ZIT GC 

• • • 
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RANCH YELL DEWEY LAKE TOTAL ORGANIC CARBON 3.0000 4.0000 mg/l 07/27/89 4 IT GC 
RANCH YELL DEWEY LAKE TOTAL ORGANIC CARBON 3.0000 2.0000 mg/l 06/20/90 5 IT GC 
RANCH YELL DEWEY LAKE TOTAL ORGANIC HALOGEN 0.4000 NA 0.0000 mg/l 06/18/86 1 IT GC 
RANCH YELL DEWEY LAKE TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 12!20/87 2 IT GC 
RANCH WELL DEWEY LAKE TOTAL ORGANIC HALOGEN 0.0600 < 0.0500 mg/l 07/27/89 4 IT GC 
RANCH WELL DEWEY LAKE TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 mg/l 06/20/90 5 IT GC 
RANCH WELL DEWEY LAKE TOXAPHENE < 0.0005 NA 0.0000 mg/l 12/20/87 2 IT HP 
RANCH WELL DEWEY LAKE TOXAPHENE < 0.0005 NA 0.0000 mg/l 04/20/88 3 IT HP 
RANCH WELL DEWEY LAKE TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/18/86 11T v 
RANCH WELL DEYEY LAKE TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 06/18/86 11T v 
RANCH YELL DEYEY LAKE TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEYEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 12!20/87 2 IT v 
RANCH YELL DEYEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 Ug/l 04/20/88 3 IT v 
RANCH WELL DEWEY LAKE TURBIDITY 0.9000 NA 0.0000 NTU 12/20/87 2 IT GC 
RANCH YELL DEYEY LAKE TURBIDITY 2.0000 2.2000 NTU 04/20/88 3 IT GC 
RANCH YELL DEYEY LAKE VANADilJ4 0.0700 0.0700 < 0.01 < 0.01 mg/l 12/20/87 2 IT ME 
RANCH YELL DEWEY LAKE VANADilJ4 0.0700 NA 0.0000 mg/l 07/27/89 4 IT MT 
RANCH YELL DEWEY LAKE VANADilJ4 0.0500 0.0500 mg/l 06/20/90 5 IT MT 
RANCH YELL DEWEY LAKE VINYL ACETATE < 10.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY LAKE VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 06!18/86 1 IT v 
RANCH WELL DEWEY LAKE VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 12/20/87 2 IT v 
RANCH WELL DEWEY lAKE VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 04/20/88 3 IT v 
RANCH WEll DEWEY LAKE XYLENE < 5.0000 NA 0.0000 ug/l 06/18/86 1 IT v 
RANCH WELL DEWEY lAKE ZINC 0.1700 0.1500 < 0.01 < 0.01 1118/l 06/18/86 1 IT ME 
RANCH WELL DEWEY lAKE ZINC 0.0600 0.0600 < 0.01 < 0.01 118/l 12/20/87 ZIT ME 
RANCH WELL DEWEY LAKE ZINC 0.0900 0.0900 < 0.01 < 0.01 11111/l 04/20/88 3 IT ME 
RANCH WELL DEWEY lAKE ZINC 0.1100 NA 0.0000 11111/l 07/27/89 4 IT MT 
RANCH WELL DEWEY LAKE ZINC 0.0200 0.0200 11111/l 06/20/90 5 IT MT 
RANCH WELL DEWEY lAKE pH 7.6800 1.noo 06/18/86 11T GC 
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RANCH WELL DEWEY LAKE pll 6.9400 6.9200 12/20/87 2 IT GC 
RANCH WELL DEWEY LAKE pH 7.0400 NA 0.0000 04/20/88 liT GC 
RANCH WELL DEWEY LAKE pll 6.9100 NA 0.0000 07/27/89 41T GC 
RANCH WELL DEWEY LAKE pll 7.2000 7.2000 06/20/90 5 IT GC 

** T~IN WELLS · PASTURE 
TWIN WELLS · PASTURE DEWEY LAKE 1,1,1-TRICHLOROETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS · PASTURE DEWEY LAKE 1,1,1·TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TWIN WELLS - PASTURE DEWEY LAKE 1,1,2,2-TETRACHLOROETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS - PASTURE DEWEY LAKE 1,1,2-TRICHLOROETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS - PASTURE DEWEY LAKE 1,1-DICHLOROETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 11T v 
TWIN WELLS · PASTURE DEWEY LAKE 1,1-DICHLOROETHYLENE < 2.0000 NA 0.0000 ue/l 01!30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE 1,1·DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TWIN WELLS - PASTURE DEWEY LAKE 1,2,4-TRICHLOROBENZENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE 1,2·DICHLOROBENZENE < 2.0000 NA 0.0000 ug/l 01/30/86 liT sv 
TWIN WELLS · PASTURE DEWEY LAKE 1,2·DICHLOROETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 11T v 
TWIN WELLS - PASTURE DEWEY LAKE 1,2·DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TWIN WELLS · PASTURE DEWEY LAKE 1,2-DICHLOROPROPANE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS · PASTURE DEWEY LAKE 1,3·DICHLOROBENZENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE 1,3·DICHLOROPROPYLENE < 2.0000 NA 0.0000 ug/l 01/30/86 11T v 
TWIN WELLS - PASTURE DEWEY LAKE 1,4·DICHLOROBENZENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE 2,4,5·TP (SILVEX) < 0.0005 NA 0.0000 nvtl 08/03/88 2 IT HP 
TWIN WELLS • PASTURE DEWEY LAKE 2,4,5-TRJCHLOROPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv. 
TWIN WELLS - PASTURE DEWEY LAKE 2,4,6·TRICHLOROPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE 2,4-D < 0.0050 NA 0.0000 -v/l 08/03/88 21T HP 
TWIN WELLS • PASTURE DEWEY LAKE 2,4·DICHLOROPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE 2,4-DIMETHYLPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 11T sv 
TWIN WELLS - PASTURE DEWEY LAKE 2,4·DINITROPHENOL < 20.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAICE 2,4·DINITROTOLUENE < 2.0000 NA 0.0000 ue/l 01/30/86 11T sv 

• • • 
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TWIN WELLS • PASTURE DEWEY LAKE 2,6-DINITROTOLUENE < 2.0000 NA 0.0000 Ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE 2·BUTANONE < 20.0000 NA 0.0000 ug/l 01/30/86 11T v 
TWIN WELLS • PASTURE DEWEY LAKE 2·CHLOROETHYLVINYL ETHER < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN YELLS · PASTURE DEWEY LAKE 2·CHLORONAPHTHALENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE 2·CHLOROPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE 2·HEXANONE < 20.0000 NA 0.0000 ug/l 01/30/86 11T v 
TWIN WELLS • PASTURE DEWEY LAKE 2·METHYLNAPHTHALENE < 2.0000 NA 0.0000 ug/l . 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE 2·METHYLPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 11T sv 
TWIN WELLS • PASTURE DEWEY LAKE 2·NITROANILINE < 2.0000 NA 0.0000 ug/l 01/30/86 11T sv 
TWIN WELLS · PASTURE DEWEY LAKE 2 • N ITROPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 11T sv 
TYIN WELLS • PASTURE DEWEY LAKE 3,3'·DICHLOROBENZIOINE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TYIN WELLS · PASTURE DEWEY LAKE 3,4·B~NZOFLUORANTHENE < 2.0000 NA 0.0000 Ug/l 01/30/86 11T sv 
TWIN WELLS • PASTURE DEWEY LAKE 3·NITROANILJNE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS · PASTURE DEWEY LAKE 4,6·DJNITRO·O·CRESOL < 20.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS · PASTURE DEWEY LAKE 4-BROMOPHENYL PHENYL ETHER < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS · PASTURE DEWEY LAKE 4·CHLOROANILINE < 2.0000 NA 0.0000 ug/l 01/30/86 11T sv 
TWIN WELLS · PASTURE DEWEY LAKE 4·CHLOROPHENYL PHENYL ETHER < 2.0000 NA 0.0000 ug/l 01/30/86 11T sv 
TWIN WELLS • PASTURE DEWEY LAKE 4·METHYL·2·PENTANONE < 20.0000 NA 0.0000 ug/l 01/30/86 11T v 
TWIN WELLS • PASTURE DEWEY LAKE 4·METHYLPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE 4·NITROANILINE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS · PASTURE DEWEY LAKE 4·NITROPHENOL < 2.0000 NA 0.0000 ug/l 01/30/86 11T sv 
TWIN WELLS • PASTURE DEWEY LAKE ACENAPHTHENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE ACENAPHTHYLENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE ACETONE < 20.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE ACROLEIN < 20.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE ACRYLONITRILE < 20.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE ALKALINITY (C03) 0.0000 NA 0.0000 mg/l 01/30/86 1 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE ALKALlNITY (C03) 0.0000 NA 0.0000 mg/l 05/30/90 4 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE ALKALINITY (HC03) 230.0000 220.0000 mg/l 01/30/86 11T GC 
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TWIN WELLS - PASTURE DEWEY LAKE ALKALINITY (HC03) 220.0000 NA 0.0000 mg/l 10/20/89 liT GC 

TWIN WELLS - PASTURE DEWEY LAKE ALKALINITY (HC03) 210.0000 220.0000 mg/l 05/30/90 4 IT GC 
TWIN WELLS - PASTURE DEWEY LAKE ALUMINllt < 0.1000 NA 0.0000 < 0.1 < 0.1 mg/l 01!30/86 1 IT ME 

TWIN WELLS - PASTURE DEWEY LAKE ALUMINUM < 0.2000 < 0.2000 mg/l 10120/89 liT MT 

TWIN WELLS • PASTURE DEWEY LAKE ALUMINUM < 0.2000 < 0.2000 mg/l 05/30/90 4 IT MT 
TWIN WELLS - PASTURE DEWEY LAKE ANILINE < 2.0000 NA 0.0000 ug/l 01!30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE ANTHRACENE < 2.0000 NA 0.0000 ug/l 01!30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE ANTIMONY < 0.0600 < 0.0600 mg/l 10/20/89 l IT MT 
TWIN WELLS - PASTURE DEWEY LAKE ANTIMONY < 0.0600 < 0.0600 111(1/l 05/l0/90 4 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE ARSENIC 0.0060 0.0060 < 0.001 < 0.001 mg/l 01/30/86 11T ME 

TWIN WELLS - PASTURE DEWEY LAKE ARSENIC 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 08/03/88 2 IT ME 

TWIN WELLS • PASTURE DEWEY LAKE ARSENIC < 0.0100 NA 0.0000 mg/l 10/20/89 liT MT 
TWIN WELLS • PASTURE DEWEY LAKE ARSENIC < 0.0100 NA 0.0000 111(1/l 05/30/90 41T MJ 
TWIN WELLS · PASTURE DEWEY LAKE BARIUM < 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 01/30/86 1 IT ME 

TWIN WELLS - PASTURE DEWEY LAKE BARIUM 0.1300 0.1300 < 0.005 < 0.005 mg/l 08/03/88 2 IT ME 

TWIN WELLS - PASTURE DEWEY LAKE BARIUM < 0.2000 < 0.2000 mg/l 10/20/89 liT MT 
TWIN WELLS - PASTURE DEWEY LAKE BARIUM < 0.2000 < 0.2000 mg/l 05/30/90 41T MT 
TWIN WELLS · PASTURE DEWEY LAKE BENZENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS - PASTURE DEWEY LAKE BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TWIN WELLS - PASTURE DEWEY LAKE BENZIDINE < 8.0000 NA 0.0000 ug/l 01/30/86 1 IT SV 
TWIN WELLS • PASTURE DEWEY LAKE BENZO(A)ANTHRACENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE BENZO(A)PYRENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE BENZO(G,H,I)PERYLENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE BENZO(K)FLUORANTHENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE BENZOIC ACID < 2.0000 NA 0.0000 ug/l 01!30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE BEIIlYL ALCOHOL < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 111(1/l 01/l0/86 1 IT ME 

TWill WELLS - PASTURE DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 111(1/l 10/20/89 liT MT 
TWill WELLS • PASTURE DEWEY LAKE BERYLLIUM < 0.0050 < 0.0050 111(1/l 05/30/90 4 IT MT 

• • • 
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TYIII YELLS • PASTURE DEYEY LAKE 81S(2·CHLOROETHOXY)METHANE < 2.0000 NA 0.0000 ug/l D1J30/86 1 IT sv 
TYIN WELLS • PASTURE DEYEY LAKE 81S(27CHLOROETHYL)ETHER < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEYEY LAKE 81S(2·CHLOROISOPROPYL>ETHER < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE BIS(2~ETHYLHEXYL)PHTHALATE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEYEY LAKE BIS(CHLOROMETHYL)ETHER < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE BORON 0.1600 IIA 0.0000 < 0.01 < 0.01 111!1/l 01/30/86 1 IT ME 
TWIN WELLS • PASTURE DEWEY LAKE BORON · 0.1300 0.1300 1119/l 10/20/89 3 IT MT 
TWill WELLS • PASTURE DEWEY LAKE BORON · 0.1500 0.1600 mg/l 05/30/90 4 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE BReit IDE < 1.0000 NA 0.0000 mg/l 01/30/86 1 IT GC 
TWill WELLS - PASTURE DEYEY LAKE BReit IDE 8.0000 8.0000 mg/l 10/20/89 3 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE BReit IDE 3.0000 0.0000 mg/l 05/30/90 4 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE BRCitOFORM < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEYEY LAKE BRCitOFORM < 1.0000 IIA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TYIII WELLS • PASTURE DEWEY LAKE BUTYL BEIIZYL PHTHALATE < 2.0000 IIA 0.0000 ug/l 01!30/86 1 IT sv 
TWill WELLS • PASTURE DEWEY LAKE CADMiltt < 0.0010 IIA 0.0000 < 0.001 < 0.001 mg/l 08/03/88 21T ME 
TYIII WELLS • PASTURE DEWEY LAKE CADMIUM < 0.0050 < 0.0050 1119/l 10/20/89 3 IT MT 
TWill WELLS • PASTURE DEWEY LAKE CADMIUM < 0.0050 < 0.0050 mg/l 05/30/90 4 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE CALCIUM 82.0000 80.0000 111!1/l 01!30/86 1 IT ME 
TWIN WELLS • PASTURE DEWEY LAKE CALCIUM 79.0000 78.0000 111111/l 10/20/89 3 IT MC 
TWIN WELLS • PASTURE DEWEY LAKE CALCIUM n.oooo n.oooo 111!1/l 05/30/90 4 IT MC 
TWill WELLS • PASTURE DEWEY LAKE CALCII,IM HARDNESS (CeCOl) 268.0000 IIA 0.0000 RV/l 05/30/90 4 IT GC 
TWill WELLS • PASTURE DEYEY LAKE CARBON DISULFIDE < 2.0000 IIA 0.0000 ug/l 01!30/86 1 IT v 
TYIN WELLS • PASTURE DEWEY LAKE CARBON TETRACHLORIDE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWill WELLS • .PASTURE DEWEY LAKE CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 tiT v 
TWill WELLS • PASTURE DEWEY LAKE CARBONATE (COl) 0.0000 IIA 0.0000 111111/l 10/20/89 3 IT GC 

TWill WELLS • PASTURE DEWEY LAKE CESiuM < 0.1000 < 0.1000 < 0.1 < 0.1 111111/l 01/30/86 1 IT ME 
TWill WELLS • PASTURE DEYEY LAKE CESIUM < 0.1000 < 0.1000 11111/l 10/20/89 3 IT MT 
TWill WELLS • PASTURE DEWEY LAKE CESIUM < 0.2000 < 0.2000 11111/l 05/30/90 41T MT 
TWill WELLS • PASTURE DEWEY LAKE CHLORIDE 47.0000 47.0000 111111/l 01/30/86 1 IT GC 
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TWIN WELLS · PASTURE DEWEY LAKE CIILORIDE 39.0000 NA 0.0000 ~/l 08/Dl/88 21T GC 

TWIN WELLS · PASTURE DEWEY LAKE CNLORIDE 40.0000 NA 0.0000 Mg/l 10/20/89 liT GC 

TWIN WELLS · PASTURE DEWEY LAKE CHLORIDE 35.0000 0.0000 mg/l 05/30/90 41T GC 

TWIN WELLS • PASTURE DEWEY LAKE CHLOROBENZENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS · PASTURE DEWEY LAKE CHLOROETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS · PASTURE DEWEY LAKE CHLOROFORM < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS · PASTURE DEWEY LAKE CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TWIN WELLS · PASTURE DEWEY LAKE CHROMIUM < 0.0100 < 0.0100 < 0.01 < 0.01 ~/l 01/30/86 1 IT ME 

TWIN WELLS · PASTURE DEWEY LAKE CHROMIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 08/03/88 2 IT ME 

TWIN WELLS · PASTURE DEWEY LAKE CHROMIUM 0.0300 0.0300 mg/l 10/20/89 3 IT MT 
TWIN W!LLS · PASTURE DEWEY LAKE CHROMIUM 0.0200 0.0200 mg/l 05/30/90 41T MT 

TWIN WELLS · PASTURE DEWEY LAKE CHRYSENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS · PASTURE DEWEY LAKE COBALT < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 01/30/86 11T ME 

TWIN WELLS · PASTURE DEWEY LAKE COBALT < 0.0500 < 0.0500 mg/l 10/20/89 3 IT MT 

TWIN WELLS · PASTURE DEWEY LAKE COBALT 0.0500 0.0500 mg/l 05/30/90 4 IT MT 

TWIN WELLS · PASTURE DEWEY LAKE COLOR < 1.0000 NA 0.0000 cu 08/03/88 2 IT GC 

TWIN WELLS · PASTURE DEWEY LAKE COPPER < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 01/30/86 1 IT ME 

TWIN WELLS · PASTURE DEWEY LAKE COPPER < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 08/03/88 2 IT ME 

TWIN WELLS · PASTURE DEWEY LAKE COPPEit < 0.0250 < 0.0250 mg/l 10/20/89 3 IT MT 
TWIN WELLS · PASTURE DEWEY LAKE COPPER 0.0480 0.0470 mg/l 05/30/90 4 IT MT 
TWIN WELLS · PASTURE DEWEY LAKE CYANIDE < 0.0200 < 0.0200 mg/l 01/30/86 11T GC 
TWIN WELLS · PASTURE DEWEY LAKE CYANIDE < 0.0100 < 0.0200 mg/l 10/20/89 liT GC 
TWIN WELLS · PASTURE DEWEY LAKE CYANIDE < 0.0100 < 0.0200 mg/l 05/30/90 41T GC 
TWIN WELLS · PASTURE DEWEY LAKE DI·N·BUTYL PHTHALATE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE DI·N·OCTYL PHTHALATE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE DIBENZO(A,H)ANTHRACENE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT sv 
TWIN WELLS · PASTURE DEWEY LAKE OIIENZOFURAN < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS • PASTURE DEWEY LAKE OIBROMOCHLOROMETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 21T v 

• • • 
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TWIN WELLS - PASTURE DEWEY LAKE DICHLOROBROMOMETHANE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT v 
TWIN WELLS - PASTURE DEWEY LAKE DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/0l/88 2 IT v 
TWIN WELLS - PASTURE DEWEY LAkE DIETHYL PHTHALATE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAkE DIMETHYL PHTHALATE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE ENDRIN < 0.0200 NA 0.0000 ug/l 08/03/88 21T HP 
TWIN WELLS - PASTURE DEWEY LAkE ETHYLBENZENE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT v 
TWIN WELLS - PASTURE DEWEY LAkE Eh 419.0000 NA 0.0000 mV 01/30/86 1 IT GC 
TWIN WELLS - PASTURE DEWEY LAkE FLUORANTHENE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE FLUORENE < 2.0000 NA 0.0000 UQ/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE FLUORIDE 0.7000 NA 0.0000 Jng/l 01/l0/86 1 IT GC 
TWIN WELLS - PASTURE DEWEY LAKE FLUORIDE 0.7000 NA 0.0000 mg/l 08/03/88 21T GC 
TWIN WELLS - PASTURE DEWEY LAKE FLUORIDE 0.6000 NA 0.0000 lllg/l 10/20/89 l IT GC 
TWIN WELLS - PASTURE DEWEY LAKE FLUORIDE 0.6000 0.0000 11111/l 05/l0/90 4 IT GC 
TWIN WELLS - PASTURE DEWEY LAKE HEKACHLOROBENZENE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE HEXACHLOROBUTADIENE < 2.0000 NA 0.0000 ug/l 01!30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE HEXACHLOROCYCLOPENTADIENE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE HEXACHLOROETHANE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE INDEN0(1,2,3-CD)PYRENE < 2.0000 NA 0.0000 UQ/l 01/30/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAkE IODIDE < 1.0000 NA 0.0000 lllg/l 01/30/86 1 IT GC 
TWIN WELLS - PASTURE DEWEY LAKE IODIDE < 2.0000 < 2.0000 lllg/l 10/20/89 liT GC 
TWIN WELLS - PASTURE DEWEY LAKE IODIDE < 2.0000 < 2.0000 mg/l 05/l0/90 4 IT GC 
TWIN WELLS - PASTURE DEWEY LAKE IRON 0.1900 0.2900 0.05 0.03 Jng/l 01/l0/86 1 IT ME 
TWIN WELLS - PASTURE DEWEY LAkE IRON < 0.0100 < 0.0100 < 0.01 < 0.01 1119/l 08/03/88 2 IT ME 
TWIN WELLS - PASTURE DEWEY LAKE IRON < 0.1000 0.1000 111111/l 10/20/89 liT MT 
TWIN WELLS - PASTURE DEWEY LAKE IRON < 0.1000 < 0.1000 111111/l 05/l0/90 41T MT 
TWIN WELLS - PASTURE DEWEY LAKE ISOPHORONE < 8.0000 NA 0.0000 ug/l 01/l0/86 1 IT sv 
TWIN WELLS - PASTURE DEWEY LAKE LANGELIER SATURATION INDEX 0.2600 NA 0.0000 NA 05/l0/90 41T GC 
TWIN WELLS - PASTURE DEWEY LAkE LEAD < 0.0500 < 0.0500 < 0.05 < 0.05 111111/l 01/l0/86 1 IT ME 
TWIN WELLS - PASTURE DEWEY LAkE LEAD < 0.0050 NA 0.0000 < 0.005 < 0.005 111111/l 08/0l/88 2 IT ME 
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TWIN WELLS · PASTURE DEWEY LAKE LEAD < 0.0500 < 0.0500 !lUll 10120189 3 IT MT 

TWIN WELLS · PASTURE DEWEY LAKE LEAD < 0.0500 < 0.0500 ~~Uil 05130190 4 IT MT 

TWIN WEllS · PASTURE DEWEY LAKE LINDANE < 0.0400 NA 0.0000 ug/l 08103188 2 IT HP 

TWIN WELLS · PASTURE DEWEY LAKE LITHIUM 0.0300 0.0300 11181l 10/20189 3 IT MT 

TWIN WELLS · PASTURE DEWEY LAKE LITHIUM < 0.1000 < 0.1000 · ~~gil 05130190 4 IT MT 

TWIN WEllS · PASTURE DEWEY lAKE LSI CORROSIVITY 0.0100 NA 0.0000 08103188 2 IT GC 

TWIN WEllS · PASTURE DEWEY lAKE MAGNESIUM 24.0000 23.0000 ...all 01/30186 1 IT ME 

TWIN WEllS · PASTURE DEWEY lAKE MAGNESIUM 24.0000 24.0000 1181l 10/20189 31T MC 

TWIN WEllS · PASTURE DEWEY lAKE MAGNESIUM 24.0000 24.0000 11181l 05130190 41T MC 

TWIN WEllS • PASTURE DEWEY lAKE MANGANESE < 0.0500 NA 0.0000 < 0.05 < 0.05 1181l 01/30186 1 IT ME 

TWIN WEllS • PASTURE DEWEY LAKE MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 ...all 08103188 21T ME 

TWIN WEllS · PASTURE DEWEY lAKE MANGANESE < 0.0150 < 0.0150 ...all 10120189 3 IT MT 

TWIN WEllS · PASTURE DEWEY LAKE MANGANESE 0.0190 0.0190 lllllll 05130190 4 IT MT 

TWIN WEllS • PASTURE DEWEY LAKE MIAS 0.1300 0.1300 lllllll 08103188 2 IT GC 

TWIN WEllS · PASTURE DEWEY lAKE MERCURY 0.0002 0.0003 < 0.0002 < 0.0002 1181l 01/30186 1 IT ME 

TWIN WEllS · PASTURE DEWEY LAKE MERCUAY 0.0004 0.0003 0.0003 0.0004 1181l 08103188 2 IT ME 

TWIN WEllS · PASTURE DEWEY lAKE MERCURY < 0.0002 < 0.0002 lll&ll 10/20189 3 IT MT 

TWIN WEllS · PASTURE DEWEY LAKE MERCURY 0.0002 < 0.0002 11191l 05130190 4 IT MT 

TWIN WEllS · PASTURE DEWEY LAKE METHOXYCHLOR < 0.0010 NA 0.0000 lllllll 08103188 2 IT . HP 

TWIN WELLS · PASTURE DEWEY LAKE METHYL. BROMIDE < 20.0000 NA 0.0000 ugll 01/30186 1 IT v 
TWIN WEllS · PASTURE DEWEY LAKE METHYl' CHLORIDE < 20.0000 NA 0.0000 ugll 01/30186 1 IT v 
TWIN WELLS · PASTURE DEWEY lAKE METHYLENE CHLORIDE < 20.0000 NA 0.0000 Ullll 01130186 1 IT v 
TWIN WEllS · PASTURE DEWEY lAKE MOLYBDENUM 0.0200 0.0300 0.04 0.03 IIIIJil 01130186 1 IT ME 

TWIN WEllS · PASTURE DEWEY lAKE MOLYBDENUM < 0.0200 < 0.0200 lllllll 10120189 3 IT MT 

TWIN WEllS • PASTURE DEWEY lAKE MOLYBDENUM < 0.0200 < 0.0200 lllllll 05/30/90 4 IT MT 

TWIN WEllS · PASTURE DEWEY lAKE N·NITROSO·DI·METHYLAMINE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TWIN WEllS · PASTURE DEWEY lAKE N·NITROSO·DI·PHENYLAMINE < 2.0000 NA 0.0000 ugll 01/30/86 1 IT sv 
TWIN WEllS · PASTURE DEWEY lAKE NAPHTHALENE < 2.0000 NA 0.0000 ugll 01/30186 1 IT sv 
TWIN WEllS · PASTURE DEWEY lAKE NICKEl 0.0300 0.0200 < 0.01 < 0.01 11111/l 01/30/86 1 IT ME 

• • • 
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TYIN YELLS • PASTURE DEYEY LAKE NICKEL < 0.0400 < 0.0400 ,.g/l 10/20/89 3 IT MT 
TYIN YELLS • PASTURE DEYEY LAKE NICKEL < 0.0400 < 0.0400 ,.g/l 05/30/90 4 IT MT 
TYIN YELLS • PASTURE DEYEY LAKE NITRATE 7.8000 NA 0.0000 ,.g/l N03·N 01130/86 11T GC 
TYIN YELLS • PASTURE DEYEY LAKE NITRATE 6.2000 NA 0.0000 ,.g/l N03·N 08/03/88 2 IT GC 
TYIN YELLS • PASTURE DEYEY LAKE NITRATE 7.8000 NA 0.0000 ,.g/l 10/20/89 3 IT GC 
TYIN YELLS · PASTURE DEYEY LAKE NITRATE 9.2000 0.0000 ,.g/l 05/30/90 4 IT GC 
TYIN YELLS • PASTURE DEYEY LAKE NITR08ENZENE < 2.0000 NA 0.0000 ug/l 01130/86 1 IT sv 
TYIN YELLS • PASTURE DEYEY LAKE OOOR < 1.0000 NA 0.0000 T.O.N. 08/03/88 2 IT GC 
TYIN YELLS · PASTURE DEYEY LAKE P·CHLORO·M·CRESOL < 2.0000 NA 0.0000 ug/l 01130/86 1 IT sv 
TYIN YELLS • PASTURE DEYEY LAKE P·DICHLOR08ENZENE < . 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TYIN YELLS • PASTURE DEYEY LAKE PENTACHLOROPHENOL < 2.0000 NA 0.0000 ug/l 01130/86 1 IT sv 
TYIN YELLS · PASTURE DEYEY LAKE PHENANTHRENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TYIN YELLS • PASTURE DEYEY LAKE PHENOL < 2.0000 NA 0.0000 ug/l 01130/86 1 IT sv 
TYIN YELLS • PASTURE DEYEY LAKE PHENOLICS 0.0200 NA 0.0000 q/l 01/30/86 1 IT GC 
TYIN YELLS • PASTURE DEYEY LAKE PHENOLICS < 0.0050 NA 0.0000 1119/l 10/20/89 3 IT GC 
TWIN YELLS • PASTURE DEYEY LAKE PHENOLICS < 0.0050 0.0000 ,.g/l 05/30/90 4 IT GC 
TWIN WELLS • PASTURE DEYEY LAKE PHOSPHATE < 0.0100 NA 0.0000 mg/l T-P04·P 01/30/86 1 IT GC 
TYIN YELLS · PASTURE DEYEY LAKE PHOSPHORUS 0.0200 NA 0.0000 ,.g/l 10/20/89 3 IT GC 
TYIN WELLS • PASTURE DEYEY LAKE PHOSPHORUS < 0.0100 < 0.0100 1119/l 05/30/90 4 IT GC 
TWIN WELLS · PASTURE OEYEY LAKE POTASSIUM 3.7000 3.7000 1119/l 01/30/86 1 IT ME 
TWIN YELLS • PASTURE DEWEY LAKE POTASSIUM < 5.0000 < 5.0000 1119/l 10/20/89 3 IT MC 
TWIN WELLS • PASTURE OEYEY LAKE POTASSIUM < 5.0000 < 5.0000 1119/l 05/30/90 4 IT MC 
TYIN YELLS • PASTURE DEWEY LAKE PYRENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT sv 
TYIN WELLS • PASTURE DEWEY LAKE RESIDUE, FILTERABLE a 180 C 400.0000 NA 0.0000 1119/l 01/30/86 1 IT GC 
TWIN YELLS • PASTURE DEYEY LAKE RESID~, FILTERABLE a 180 C 390.0000 NA 0.0000 1118/l 08/03/88 2 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE RESIDUE, FILTERABLE a 180 C 400.0000 410.0000 1119/l 10/20/89 3 IT GC 
TWIN YELLS • PASTURE DEWEY LAKE RESIDUE, FILTERABLE a 180 C 410.0000 0.0000 1119/l 05/30/90 4 IT GC 
TYIN WELLS • PASTURE DEYEY LAKE RESIDUE, NONFILTERABLE i 105 C 13.0000 11.0000 11111/l 01/30/86 1 IT GC 
TWIN WELLS • PASTURE DEYEY LAKE RESIDUE, NONFILTERABLE a 105 C 4.0000 < 4.0000 1119/l 10/20/89 3 IT GC 
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TWIN WEllS · PASTURE DE~Y LAKE RESIDUE, NONFILTERABLE a 105 C < 9.0000 6.0000 mg/l 05/l0/90 4 IT GC 
TWIN WEllS · PASTURE DE~Y LAKE SELENillt < 0.1000 NA 0.0000 < 0.001 < 0.001 mg/l 01/l0/86 1 IT ME 

TWIN WELLS - PASTURE DE~Y LAICE SELENillt < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 08/0l/88 2JT ME 
TWIN WEllS • PASTURE DE~Y LAKE SELENillt < 0.0500 NA 0.0000 mg/l 10/20/89 l IT MT 
TWIN WELLS · PASTURE DE~Y LAICE SELENIUM < 0.0500 NA 0.0000 mg/l 05/l0/90 4 IT MT 
TWIN WELLS · PASTURE DE~Y LAKE SILICA· 41.0000 42.0000 < 0.2 < 0.2 1119/l 01/l0/86 1 IT ME 
TWIN WELLS · PASTURE DEWEY LAKE SILICA 19.0000 19.0000 mg/l 10/20/89 liT GC 

TWIN WEllS · PASTURE DEWEY LAKE SILICA 18.0000 18.0000 q/l 05/l0/90 4 IT GC 
TWIN WELLS • PASTURE DE~Y LAICE SILVER < 0.0050 NA 0.0000 < 0.005 < 0.005 q/l 08/0l/88 2 IT ME 

TWIN WELLS · PASTURE DE~Y LAKE SILVER 0.0100 0.0100 mg/l 10/20/89 liT MT 
TWIN WEllS · PASTURE DEWEY LAICE SILVER < 0.0100 < 0.0100 mg/l 05/l0/90 4 IT Ml 
TWIN WELLS · PASTURE DEWEY LAICE SOOillt 26.0000 26.0000 mg/l 01/l0/86 1JT ME 

TWIN WELLS • PASTURE DEWEY LAICE SOOillt 9.0000 9.0000 mg/l 10/20/89 l IT MC 
TWIN WELLS · PASTURE DEWEY LAKE SOOillt 23.0000 22.0000 mg/l 05/30/90 4 IT MC 
TWIN WELLS · PASTURE DEWEY LAKE SPECIFIC CONDUCTANCE 682.0000 NA 0.0000 umos/cmi125C 01/l0/86 1 IT GC 
TWIN WELLS · PASTURE DEWEY LAICE SPECIFIC CONDUCTANCE 597.0000 596.0000 &14hos/cmi125C 10/20/89 l IT GC 
TWIN WELLS · PASTURE DEWEY LAKE SPECIFIC CONDUCTANCE 1010.0000 1010.0000 &14hos/cmi125C 05/l0/90 4 IT GC 
TWIN WELLS · PASTURE DE~Y LAKE STRONTillt 0.6000 0.6000 < 0.01 < 0.01 mg/l 01/l0/86 1 IT ME 

TWIN WELLS · PASTURE DE~Y LAKE STRONTillt 1.1000 1.0000 mg/l 10/20/89 liT MT 
TWIN WELLS · PASTURE DE~Y LAKE STRONTillt 1.0000 1.0000 mg/l 05/30/90 4 IT MT 
TWIN WELLS · PASTURE DE~Y LAICE STYRENE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT v 
TWIN ~LLS • PASTURE DE~Y LAICE SULFATE 270.0000 NA 0.0000 11111/l 01/l0/86 1 IT GC i 
TWIN ~LLS • PASTURE DE~Y LAICE SULFATE 55.0000 NA 0.0000 q/l 08/0l/88 2 IT Ge l 
TWIN WELLS • PASTURE DEWEY LAKE SULFATE 50.0000 NA 0.0000 11111/l 10/20/89 l IT GC 
TWIN WELLS · PASTURE DEWEY LAKE SULFATE 59.0000 NA 0.0000 1118/l 05/l0/90 4 IT GC 

TWIN ~LLS • PASTURE DE~Y LAICE TETRACHLOROETHYLENE < 2.0000 NA 0.0000 ug/l 01/l0/86 1 IT v 
TWIN WELLS • PASTURE DE~Y LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/0l/88 2 IT v 
TWIN WELLS • PASTURE DEWEY LAKE THALLI lit < 0.1000 NA 0.0000 11111/l 10/20/89 liT MT 
TWIN WELLS · PASTURE DEWEY LAKE THAlli lit < 0.0100 NA 0.0000 1118/l 05/30/90 4 IT MT 

• • • 
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TWIN WELLS • PASTURE DEWEY LAKE TITANIUM < 0.1000 < o. 1000 < 0.1 0.2 119/l 01/30/86 1 IT ME 
TWIN YELLS • PASTURE DEWEY LAKE TITANIUM < 0.0100 < 0.0100 119/l 10/20/89 3 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE TITANIUM < 0.0100 < 0.0100 119/l 05/30/90 4 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE TOLUENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS · PASTURE DEWEY LAKE TOTAL ORGANIC CARBON 4.0000 NA 0.0000 119/l 01/30/86 11T GC 
TWIN WELLS · PASTURE DEWEY LAKE TOTAL ORGANIC CARBON < 1.0000 < 1.0000 119/l 10!20/89 31T GC 
TWIN WELLS · PASTURE DEWEY LAKE TOTAL ORGANIC CARBON 2.0000 2.0000 1119/l 05/30/90 4 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE TOTAL ORGANIC HALOGEN 0.0500 NA 0.0000 1119/l 01/30/86 1 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1119/l 10/20/89 3 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1119/l 05/30/90 4 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE TOXAPHENE < 0.0005 NA 0.0000 119/l 08/03/88 ZIT HP 
TWIN WELLS · PASTURE DEWEY LAKE TRANS·1,2·DICHLOROETHYLENE < 2.0000 NA 0.0000 ug/l 01/30/86 11T v 
TWIN WELLS · PASTURE DEWEY LAKE TRICHLOROETHYLENE < 2.0000 NA 0. 0000 ug/l 01/30/86 11T v 
TWIN WELLS • PASTURE DEWEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 08/03/88 2 IT v 
TWIN WELLS • PASTURE DEWEY LAKE TRICHLOROFLUOROMETHANE < 2.0000 NA 0.0000 ug/l 01!30/86 11T v 
TWIN WELLS • PASTURE DEWEY LAKE TURBIDITY < 1.0000 NA 0.0000 NTU 08!03!88 2 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE VANADIUM < 0.0500 < 0.0500 1119/l 10!20/89 3 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE VANADIUM < 0.0500 < 0.0500 1119/l 05/30/90 4 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE VINYL ACETATE < 20.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE VINYL CHLORIDE < 20.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 08!03!88 21T v 
TWIN WELLS • PASTURE DEWEY LAKE XYLENE < 2.0000 NA 0.0000 ug/l 01/30/86 1 IT v 
TWIN WELLS • PASTURE DEWEY LAKE ZINC < 0.0100 < 0.0100 < 0.01 < 0.01 119/l 01!30/86 11T ME 
TWIN WELLS • PASTURE DEWEY LAKE ZINC 0.3100 0.3100 < 0.01 < 0.01 119/l 08/03/88 2 IT ME 
TWIN WELLS • PASTURE DEWEY LAKE ZINC 0.2200 0.2200 1111/l 10/20/89 3 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE ZINC 0.5200 0.5200 1111/l 05/30/90 4 IT MT 
TWIN WELLS • PASTURE DEWEY LAKE pfl 8.0000 8.0300 01/30/86 1 IT GC 
TWIN WELLS • PASTURE DEWEY LAKE pfl 7.4800 NA 0.0000 08/03/88 21T GC 
TWIN WELLS • PASTURE DEWEY LAKE pfl 7.4100 7.4100 10/20/89 liT GC 
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TVIN WELLS · PASTURE DEWEY LAKE pit 7.5400 7.5500 05/30/90 4 IT GC 

** UNGER WINDMILL 
UNGER WINDMILL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/18/87 1 IT v 
UNGER WINDMILL DEWEY LAKE 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
UNGER WINDMILL DEWEY LAKE 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/18/87 1 IT v 
UNGER WINDMILL DEWEY LAKE 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
UNGER WINDMILL DEWEY LAKE 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/18/87 1 IT v 
UNGER WINDMILL DEWEY LAKE 1,2-0ICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 21T v 
UNGER WINDMILl DEWEY lAKE 2,4,5-TP (SilVEX) < 0.0005 - NA O.DOOO 1118/l 11/18/87 1 IT HP 
UNGER WINDMill DEWEY LAKE 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 nvtl 07/06/88 2 IT HP 
UNGER WINDMILL DEWEY LAKE 2,4-D < 0.0050 NA 0.0000 ~/l 11/18/87 1 IT HP 
UNGER WINDMill DEWEY LAKE 2,4-D < 0.0050 NA 0.0000 1118/l 07/06/88 Z IT HP 
UNGER WINDMILL DEWEY LAKE ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 nv/l 11/18/87 1 IT ME 

UNGER WINDMILL DEWEY LAKE ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 nv/l 07/06/88 21T ME 

UNGER WINDMILL DEWEY LAKE BARIUM 0.0110 0.0110 < 0.005 < 0.005 nv/l 11/18/87 1 IT ME 

UNGER WINDMILL DEWEY LAKE BARIUM 0.0360 0.0660 < 0.005 < 0.005 1118/l 07/06/88 Z IT ME 

UNGER WINDMILL DEWEY LAKE BARIUM 0.0150 0.0460 < 0.005 < 0.005 nv/l 07/06/88 21T ME 

UNGER WINDMILL DEWEY LAKE BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/18/87 1 IT v 
UNGER WINDMILL DEWEY LAKE BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
UNGER WINDMILL DEWEY LAKE BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 11/18/87 1 IT v 
UNGER WINDMILL DEWEY LAKE BROMOFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 21T v 
UNGER WINDMILL DEWEY LAKE CADMIUM 0.0100 0.0090 < 0.005 < 0.005 IIIIJ/l 11/18/87 1 IT ME 

UNGER WINDMILL DEWEY LAKE CADMIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 1118/l 07/06/88 21T ME 

UNGER WINDMILL DEWEY lAKE CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/18/87 1 IT v 
UNGER WINDMILL DEWEY LAKE CARBON: TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 ZIT v 
UNGER WINDMILL DEWEY LAKE CHLORIDE 270.0000 NA 0.0000 II(J/l 11!18/87 1 IT GC 

UNGER WINDMILL DEWEY LAKE CHLORIDE 280.0000 NA 0.0000 II(J/l 07/06/88 ZIT GC 
UNGER WINDMILl DEWEY LAKE CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ua/L 11/18/87 1 IT v 

.; .) .) 
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UNGER WINDMILL DE'I:Y LAKE CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
UNGER WINDMILL DEWEY LAKE CHRCIUUM 0.1200 NA 0.0000 0.01 0.02 ~~· 11118/87 1 IT ME 
UNGER WINDMILL DEWEY LAKE CHROMIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 ~~· 07/06/88 2 IT ME 
UNGER WINDMILL DEWEY LAKE COLOR 10.0000 NA 0.0000 w 11118/87 1 IT GC 
UNGER WINDMILL DEWEY LAKE COLOR < 1.0000 NA 0.0000 w 07/06/88 2 IT GC 
UNGER WINDMILL DEWEY LAKE COPPER 0.0200 0.0200 0.01 0.01 ~~· 11118/87 1 IT ME 
UNGER WINDMILL DEWEY LAKE COPPER 0.1600 0.3300 < 0.01 < 0.01 1119/l 07/06/88 2 IT ME 
UNGER WINDMILL DEWEY LAKE COPPER. 0.0400 0.2100 < 0.01 < 0.01 1119/l 07/06/88 2 IT ME 
UNGER WINDMILL DEWEY LAKE DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 11118/87 1 IT v 
UNGER WINDMILL DEWEY LAKE OIBROMOCHLOAOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
UNGER WINDMILL DEWEY LAKE OICHLOROBROMOMETHANE < .1.0000 NA 0.0000 T < 1.0 ug/l 11118/87 1 IT v 
UNGER WINDMILL DEWEY LAKE OICHLOAOBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
UNGER WINDMILL DEWEY LAKE ENDRIN < 0.0200 NA 0.0000 ug/l 11/18/87 1 IT HP 
UNGER WINDMILL DEWEY LAKE ENDRIN < 0.0200 NA 0.0000 ug/l 07/06/88 2 IT HP 
UNGER WINDMILL DEWEY LAKE FLUORIDE 2.1000 NA 0.0000 1119/l 11/18/87 tiT GC 
UNGER WINDMILL DEWEY LAKE FLUORIDE 2.1000 NA 0.0000 1119/l 07/06/88 2 IT GC 
UNGER WINDMILL DEWEY LAKE IRON 0.1000 0.1000 < 0.01 < 0.01 1119/l 11118/87 tiT ME 
UNGER WINDMILL DEWEY LAKE IRON 0.1100 0.2000 < 0.01 < 0.01 1119/l 07/06/88 2 IT ME 
UNGER WINDMILL DEWEY LAKE IRON 0.0400 0.1100 < 0.01 < 0.01 1119/l 07106/88 2 IT M£ 
UNGER WINDMILL DEWEY LAKE LEAD 0.0900 0.0900 < 0.05 < 0.05 1119/l 11118/87 1 IT ME 
UNGER WINDMILL DEWEY LAKE LEAD < 0.0050 NA 0.0000 < 0.005 < 0.005 q/l 07/06/88 2 IT ME 
UNGER WINDMILL DEWEY LAKE LINDANE < 0.0400 NA 0.0000 ug/l 11118/87 1 IT HP 
UNGER WINDMILL DEWEY LAKE LINDANE < 0.0400 NA 0.0000 ug/l 07/06/88 2 IT HP 
UNGER WINDMILL DEWEY LAKE LSI CORROSIVITY 0.0900 NA 0.0000 11118/87 1 IT GC 
UNGER WINDMILL DEWEY LAKE LSI CORROSIVITY ·0.3000 NA 0.0000 ·- 07/06/88 2 IT GC 
UNGER WINDMILL DEWEY LAKE MANGANESE < 0.0050 < 0.0050 < 0.005 < 0.005 118/l 11118/87 1 IT ME 
UNGER WINDMILL DEWEY LAKE MANGANESE 0.0490 0.0600 < 0.005 < 0.005 118/l 07/06/88 2 IT ME 
UNGER WINDMILL DEWEY LAKE MIAS < 0.0250 < 0.0250 118/l 11118/87 1 IT GC 
UNGER WINDMILL DEWEY LAKE MIAS < 0.0250 NA 0.0000 118/l 07/06/88 2 IT GC 



Page No. 460 
01/17/92 

YATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

YELL tl ZONE PARAMETER v VALUE S 0 OUP. ACID BLANK YATER BLANK UNITS DATE RNO LAB c 

UNGER YINDMILL DEYEY LAKE MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 1119/l 11/18/87 1 IT ME 
UNGER YINOMILL OEYEY LAKE MERCURY < 0.0004 NA 0.0000 < 0.0002 < 0.0002 mg/l 07/06/88 2 IT ME 
UNGER YINOMILL DEYEY LAKE METHOXYCHLOR < 0.0010 NA 0.0000 mg/l 11/18/87 1 IT HP 
UNGER YINOMILL DEYEY LAKE METHOXYCHLOR < 0.0010 NA 0.0000 1'1191l 07/06/88 2 IT HP 
UNGER WINDMILL DEYEY LAKE NITRATE 2.4000 2.5000 11191l N03·N 11118/87 1 IT GC 
UNGER WINDMILL DEWEY LAKE NITRATE 2.5000 NA 0.0000 11191l N03·N 07106188 2 IT GC 
UNGER WINDMILL DEYEY LAKE OOOR 0.0000 NA 0.0000 T.O.N. 11118187 1 IT GC 
UNGER WINDMILL DEYEY LAKE OOOR 1.0000 NA 0.0000 T.O.N. 07106/88 2 IT GC 
UNGER WINDMILL DEYEY LAKE P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 11/18/87 1 IT v 
UNGER YINDMILL DEWEY LAKE P-DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07106188 21T v 
UNGER WINDMILL DEYEY LAKE RESIDUE, FILTERABLE a 180 C 3300.0000 NA 0.0000 119/l 11/18187 1 IT GC 
UNGER WINDMILL DEYEY LAKE RESIDUE, FILTERABLE a 180 C 3200.0000 NA 0.0000 119/l 07/06/88 2 IT GC 
UNGER WINDMILL DEYEY LAKE SELENIUM 0.0220 NA 0.0000 < 0.005 < 0.005 11181l 11/18187 1 IT ME 
UNGER WINDMILL DEYEY LAKE SELENIUM 0.0150 NA 0.0000 < 0.005 < 0.005 1118/l 07/06/88 2 IT ME 
UNGER WINDMILL DEYEY LAKE SILVER 0.0100 0.0100 < 0.01 < 0.01 1118/l 11/18/87 1 IT ME 
UNGER WINDMILL DEWEY LAKE SILVER < 0.0050 NA 0.0000 < 0.005 < 0.005 119/l 07/06/88 2 IT ME 
UNGER WINDMILL DEYEY LAKE SULFATE 1400.0000 1300.0000 -all 11118187 1 IT GC 
UNGER WINDMILL DEYEY LAKE SULFATE 850.0000 NA 0.0000 -all 07106188 2 IT GC 
UNGER WINDMILL DEYEY LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ugll 11118187 1 IT v 
UNGER WINDMILL DEYEY LAKE TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ugll 07106188 21T v 
UNGER WINDMILL DEYEY LAKE TOXAPHENE < 0.0005 NA 0.0000 1119/l 11/18187 1 IT HP 
UNGER WINDMILL DEYEY LAKE TOXAPHENE < 0.0005 NA 0.0000 11181l 07106188 2 IT HP 
UNGER WINDMILL DEYEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ugll 11118/87 1 IT v 
UNGER WINDMILL DEWEY LAKE TRICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/06/88 2 IT v 
UNGER WINDMILL DEYEY LAKE TURBIDITY 3.0000 3.0000 NTU 11/18/87 1 IT GC 
UNGER WI NOM ILL DEYEY LAKE TURBIDITY 2.0000 NA 0.0000 NTU 07/06/88 2 IT GC 
UNGER WINDMILL DEWEY LAKE VINYL CHLORIDE < 2.0000 NA 0.0000 T < 2.0 ug/l 11/18/87 1 IT v 
UNGER WINDMILL DEWEY LAKE VIIIYL CHLORIDE < 2.000D NA 0.0000 T < 2.0 Ullll 07/06/88 2 IT v 
UNGER WINDMILL DEWEY LAKE ZINC 0.1900 0. 1800 < 0.01 < 0.01 1118/l 11/18/87 1 IT ME 

• • • 
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UNGER WINDMill DEWEY LAKE ZINC 0.1800 0.1900 < 0.01 < 0.01 mull 01106188 2 IT ME 
UNGER WINDMill DEWEY LAKE pfl 7.2600 7.2200 11/18187 1 IT GC 
UNGER WINDMill DEWEY LAKE pfl 6.9700 NA 0.0000 -- 07/06/88 2 IT GC 

** USGS-1 
USGS-1 CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/1 04/12/88 1 IT v 
USGS-1 CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/1 01!01!88 2 IT v 
USGS-1 CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/1 04/12/88 1 IT v 
USGS-1 CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 ug/1 07/07/88 2 IT v 
USGS-1 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/1 07/07/88 2 IT sv 
USGS-1 CULEBRA 1,2-DICHLOROBENZENE < 10.0000 NA 0.0000 ugll 01!01!88 21T sv 
USGS-1 CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ugll 04/12/88 1 IT v 
USGS-1 CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 T < 1.0 ug/1 07/07/88 21T v 
USGS-1 CULEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ugll 01!01!88 21T SV 
USGS-1 CULEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/1 07/07/88 21T sv 
USGS·1 CULEBRA 2,4,5-TP (SILVEX) < 0.0005 NA 0.0000 mull 04/12/88 1 IT HP 
USGS-1 CULEBRA 2,4,5~TP (SILVEX) < 0.0005 NA 0.0000 mull 07/07/88 2 IT HP 
USGS-1 CULEBRA 2,4,5-TRICHLOROPHEMOL < 50.0000 NA 0.0000 ug/1 07/07/88 2 IT sv 
USGS-1 CULEBRA 2,4,6~TRICHLOROPHENOL < 10.0000 NA 0.0000 ugll 01!01!88 21T sv 
USGS-1 CULEBRA 2,4-D < 0.0050 NA 0.0000 .. ,l 04/12!88 1 IT HP 
USGS-1 CULEBRA 2,4-D : < 0.0050 NA 0.0000 ~W/1 07/07/88 21T HP 
USGS-1 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/1 07/07/88 21T sv 
USGS-1 CULEIRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/1 07/07/88 2 IT sv 
USGS-1 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ugll 01!01!88 2 IT sv 
USGS·1 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/1 07/07/88 2 IT sv 
USGS-1 CULEIRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/1 07/07/88 2 IT sv 
USGS-1 CULEIRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/1 07/07/88 21T sv 
USGS-1 CULEBRA 2-CHLOROPHEMOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv I USGS-1 CULEBRA 2-METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
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USGS·1 aJLEBRA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 3,3'-DICHLOROBENZIOINE < 20.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS·1 aJLEBRA 4,6-DINITRO·O-CRESOL < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 4·BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 4·CHLOROANILINE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 aJLEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/07/88 21T sv 
USGS-1 aJLEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 07/07/88 2 IT SV 
USGS·1 aJLEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
USGS-1 aJLEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS·1 aJLEBRA ALKALINITY (C03) 0.0000 NA 0.0000 "'Ill 04/12/88 1 IT GC 
USGS-1 aJLEBRA ALKALINITY (COl) 0.0000 NA 0.0000 ~/l 07!07!88 2 IT GC 
USGS-1 aJLEBRA ALKALINITY (HC03) 110.0000 NA 0.0000 ~/l 04/12/88 1 IT GC 
USGS·1 aJLEBRA ALKALINITY (HCO]) 101.0000 NA 0.0000 null 07!07188 2 IT GC 
USGS-1 aJLEBRA AllJUIIllt 1.0000 1.0000 < 0.1 < 0.1 "'Ill 04/12!88 1 IT ME 
USGS-1 CULEBRA ALUMINUM < 0.1000 0.8000 < 0.1 < 0.1 1118/ l 07!07188 21T ME 

USGS-1 aJLEBRA ALUMINUM 0.3000 0.7000 < 0.1 < 0.1 ~/l 07/07/88 2 IT ME 
USGS-1 aJLEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS·1 aJLEBRA ANTIMONY 0.5000 < 0.5000 < 0.05 < 0.05 1118/ l 04/12/88 1 IT ME 
USGS-1 aJLEBRA ANTIMONY 0.1800 0.3800 < 0.05 < 0.05 1118/ l 07/07/88 21T ME 
USGS-1 aJLEBRA ANTIMONY 0.0800 0.4500 < 0.05 < 0.05 1118/ l 07/07!88 21T ME 
USGS·1 aJLEBRA ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 null 04/12/88 1 IT ME 
USGS-1 aJLEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 IIIII/ l 07/07/88 2 IT ME 
USGS-1 aJLEBRA BARIUM 0.0900 0.0900 < 0.005 < 0.005 ~/l 04/12!88 1 IT ME 

• • • 
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USGS-1 aiLE BRA BAR lilt 0.0090 0.0470 < 0.005 < 0.005 119/l 01!01!88 2 IT ME 
USGS-1 aiLE BRA BARIUM 0.0160 0.0340 < 0.005 < 0.005 119/l 01!01!88 2 IT ME 
USGS-1 aJLEBRA BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/12!83 1 IT v 
USGS-1 aJLEBRA BENZENE < 1.0000 NA 0.0000 T < 1.0 ug/l 01!01!88 2 IT v 
USGS-1 aiLE BRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 t~g/l 07/07/83 2 IT sv 
USGS-1 aiLE BRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 01!01!88 2 IT sv 
USGS-1 aiLE BRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 01!01!88 2 IT sv 
USGS-1 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 01!07!88 2 IT sv 
USGS-1 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 07/07/83 2 IT sv 
USGS-1 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 07/07/83 2 IT sv 
USGS-1 aiLE BRA BERYLLlllt 0.0100 0.0100 < 0.005 < 0.005 119/l 04!12!83 1 IT ME 
USGS-1 CULEBRA BERYlllllt < 0.0050 < 0.0050 < 0.005 < 0.005 1119/l 07101!88 2 IT ME 
USGS- 1 CULEBRA Bl5(l-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 01!07!88 2 IT 5V 
USGS-1 CULEBRA BI5(2-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 01!07!88 2 IT 5V 
U5G5-1 CULEBRA BI5(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 07!07!88 2 IT sv 
USGS-1 CULEBRA BI5(Z-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 07!07!88 2 IT SV 
USGS-1 CULEBRA BORON 0.1800 0.7800 0.023 < 0.005 1119/l 04!12/83 1 IT ME 
USG5-1 CULEBRA BORoN 0.6800 0.6800 0.02 < 0.01 119/l 07/07/83 2 IT ME 
USGS-1 CULEBRA BR(ItiDE 6.0000 NA 0.0000 118/l 04!12/83 11T GC 
U5G5· 1 CULEBRA BR(ItiDE < 2.0000 < 2.0000 11111/l 07/07/83 2 IT GC 
USGS-1 aiLE BRA BR(ItOfORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/12!83 11T v 
USGS-1 CULEBRA BROtQFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 07!07!88 ZIT v 
USGS-1 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/07/83 2 IT sv 
USGS-1 CULEBRA CAOMIIJt < 0.0010 < 0.0010 < 0.001 < 0.001 11111/l 04!12/83 1 IT ME 
USGS-1 CULEBRA CADMIUM 0.0170 0.0460 < 0.005 < 0.005 118/l 01101!88 2 IT ME 
USGS-1 aiLE BRA CADMillt < 0.0050 0.0520 < 0.005 < 0.005 118/l 01/07188 2 IT ME 
USGS-1 CULEBRA CALC I lit 540.0000 540.0000 118/l 04!12/83 1 IT ME 
USGS-1 CULEBRA CALC I lit 100.0000 690.0000 118/l 01101!88 2 IT ME 
USGS-1 CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 04112183 11T v 
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USGS-1 CULEBRA CARlON TETRACHLORIDE < 1.0000 NA 0.0000 T < 1.0 ug/l 07107188 2 IT v 
USGS-1 CULEBRA CESitlt < 0.0100 < 0.0100 < 0.01 < 0.01 mg/l 04/12/88 1 IT ME 

USGS-1 CULEBRA CESitlt < 0.0600 < 0.0600 < 0.06 < 0.06 mg/l 07107/88 2 IT ME 

USGS-1 CULEBRA CHLORIDE 600.0000 NA 0.0000 mg/l 04/12/88 1 IT GC 

USGS-1 CULEBRA CHLORIDE 680.0000 NA 0.0000 mg/l 07107/88 2 IT GC 

USGS-1 CULEBRA CHLOROFORM < 1.0000 NA 0.0000 T < 1.0 ug/l 04/12/88 1 IT v 
USGS·1 CULEBRA CHLOROFORM 1.3000 NA 0.0000 T < 1.0 ut/l 07/07/88 2 IT v 
USGS-1 CULEBRA CHROMitlt < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 04/12/88 1 IT ME 

USGS-1 CULEBRA CHROMitlt 0.1000 0.2500 0.01 0.01 mg/l 07/07/88 2 IT ME 
USGS-1 CULEBRA CHROMIUM 0.0300 0.3100 0.01 0.01 mg/l 07/07/88 2 IT ME 

USGS-1 CULEYRA CHRYSENE < 10.0000 NA 0.0000 ug/l 07107188 2 IT sv 
USGS-1 CULEBRA COBALT 0.2000 o. 1000 < 0.01 < 0.01 mg/l 04/12/88 1 IT ME 
USGS-1 CULEBRA COBALT < 0.0100 0.1100 < 0.01 < 0.01 mg/l 07/07/88 2 IT ME 

USGS-1 CULEBRA COBALT 0.0300 0.0900 < 0.01 < 0.01 mg/l 07/07/88 21T ME 

USGS-1 CULEBRA COLOR · < 1.0000 NA 0.0000 cu 07/07188 21T GC 
USGS-1 CULEBRA COPPER 0.4000 0.4000 < 0.01 < 0.01 11111/l 04/12/88 1 ·n ME 
USGS·1 CULEBRA COPPER < 0.0100 0.2100 0.01 0.01 ftlll/l 07107/88 2 IT ME 

USGS-1 CULEBRA COPPER 0.0300 0.1400 0.01 0.01 mg/l 07/07188 2 IT ME 
USGS-1 CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07107/88 2 IT sv 
USGS-1 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07107188 2 IT SV 
USGS-1 CULEBRA OIBENZOFURAN < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 CULEBRA DIBRoMocHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/12/88 1 IT v 
USGS-1 CULEBRA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07107188 2 IT v 
USGS-1 CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 04/12/88 1 IT v 
USGS-1 CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 T < 1.0 ug/l 07/07/88 2 IT v 
USGS-1 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/07188 21T sv 
USGS-1 CULEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ut/l 07/07188 21T sv 
USGS·1 CULEBRA ENDRIN < 0.0200 NA 0.0000 ug/l 04/12/88 1 IT HP 

• • • 
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USGS-1 CULEIRA ENORIN < 0.0200 NA 0.0000 ug/l 07/07/88 2 IT HP 
USGS-1 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 CULEBRA FLUORiDE 1.9000 NA 0.0000 lllg/l 04/12/88 1 IT GC 
USGS-1 CULEBRA FLUORIDE 2.1000 2.2000 mg/l 07/07/88 2 IT GC 
USGS-1 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07/07188 2 IT sv 
USGS-1 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 01!01188 21T sv 
USGS-1 CULEIRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS-1 CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 07/07/88 21T sv 
USGS-1 CULEBRA IOOIDE < 2.0000 NA 0.0000 av/l 04/12188 1 IT GC 
USGS-1 CULEBRA IOOIDE < 2.0000 NA 0.0000 lllg/l 07/07/88 2 IT GC 
USGS-1 CULEBRA IRON 0.2000 0.2000 < 0.01 < 0.01 lllg/l 04/12188 1 IT ME 
USGS·1 CULEBRA IRON < 0.0100 < 0.0100 < 0.01 < 0.01 q/l 07/07/88 2 IT ME 
USGS-1 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 07/07/88 2 IT sv 
USGS·1 CULEBRA LEAD < 0.0050 NA 0.0000 < 0.005 < 0.005 1118/l 04112188 1 IT M& 
USGS-1 CULEBRA LEAD < 0.0050 NA 0.0000 < 0.005 < 0.005 lllg/l 07/07/88 2 IT ME 
USGS-1 CULEBRA LINDANE < 0.0400 NA 0.0000 ug/l 04/12/88 1 IT HP 
USGS·1 CULEBRA LINDANE < 0.0400 NA 0.0000 ug/l 01107188 2 IT HP 
USGS·1 CULEBRA LITHillt 0.1000 0.1000 < 0.005 < 0.005 lllg/l 04112/88 1 IT ME 
USGS-1 CULEI!RA LITHillt 0.1200 0.1200 < 0.01 < 0.01 lllg/l 07/07/88 2 IT ME 
USGS-1 CULEBRA LSI CciRROSIVITY 0.1400 NA 0.0000 -- 07107188 21T GC 
USGS-1 CULEBRA MAGNESillt 110.0000 110.0000 lllg/l 04/12/88 1 IT ME 
USGS-1 CULEBRA MAGNESillt 130.0000 120.0000 1118/l 07/07/88 21T ME 
USGS-1 CULEBRA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 .. ,l 04112/88 1 IT ME 
USGS·1 CULEBRA MANGANESE 0.0110 0.0190 < 0.005 < 0.005 .. ,l 07/07/88 2 IT ME 
USGS-1 CULEBRA MANGANESE 0.0060 0.0210 < 0.005 < 0.005 .. ,l 07/07/88 2 IT ME 
USGS-1 CULEIRA MIAS 0.0270 0.0320 .. ,l 07/07/88 2 IT GC 
USGS-1 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 1118/l 04112!88 1 IT ME 
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USGS-1 CULEIIA MERCURY 0.0001 NA 0.0000 < 0.0002 < 0.0002 ragll 071071A 2 IT ME 

USGS-1 QJLEIIA METIIOX·YCHLOR < 0.0010 NA 0.0000 11191l 04/12/A 1 IT HP 

USGS-1 CULEIIA METHOXYCHLOR < 0.0010 NA 0.0000 qll 01101/A Z IT HP 

USGS-1 CULEIIA MOL YIOEIIUM < 5.0000 < 5.0000 < 0.01 < 0.01 q/l 04112/A 1 IT ME 

USGS-1 CULEIIA MOLYBDENUM < 0.0500 < 0.0500 < 0.05 < 0.05 qj/l 07/07/A Z IT ME 

USGS-1 CULEIIA N·NITIOSO-DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ugll 07/07/A 21T sv 
USGS-1 CULEIIA N·NITIOS0-01-PHENYLAMINE < 10.0000 NA 0.0000 ugll 07101/A 2 IT sv 
USGS-1 CULEIIA NAPHTHALENE < 10.0000 NA 0.0000 ugll 07101/8/J 2 IT sv 
USGS-1 CULEIRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 t~VIl 04112/A 1 IT ME ... 
USGS-1 CULEBRA NICKEL 0.0500 0.1400 < 0.03 < 0.03 lUll 07101188 ZIT ME 

USGS-1 CULEBRA NICKEL < 0.0300 0.1700 < 0.03 < 0.03 1119/l 01107188 2 IT ME 

USGS-1 CULEBRA NITRATE 4.0000 NA 0.0000 DWil N03-N 04112/88 1 IT GC 

USGS-1 CULEBRA NITRATE 4.4000 NA 0.0000 Ql/l N03·N 01/01188 Z IT GC 

USGS-1 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ugll 01/01188 2 IT SV 

USGS-1 CULEBRA OOOR < 1.0000 NA 0.0000 T.O.N. 01/0118/J 2 IT GC 

USGS-1 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ugll 07/07/8/J 2 IT ~v 

USGS-1 CULEBRA P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 uull 04112/88 1 IT y 

USGS-1 CULEBRA P·DICHLOROBENZENE < 1.0000 NA 0.0000 T < 1.0 ugll 07101188 2 IT v 
USGS-1 CULEBRA PCB < 1.0000 NA 0.0000 uull 07101188 21T PC 

USGS-1 CULEIRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ugll 07101188 ZIT SV 

USGS-1 CULEBIA PHEIWITHRENE < 10.0000 NA 0.0000 ugll 01107188 2 IT sv 
USGS-1 CULEIIA PHEIIOL, < 10.0000 NA 0.0000 ugll 01/07188 Z IT sv 
USGS-1 CULEIRA PHENOLICS 0.0060 NA 0.0000 11111/l 01/01188 2 IT GC 

USGS-1 CULEIRA PHOSPHATE 0.0200 0.0300 11181l T·P04·P 04/12/88 1 IT GC 

USGS-1 CULEBIA PHOSPHATE 0.0200 0.0200 lUll T·P04·P 07/07/A 21T GC 

USGS-1 CULEBIA POTASSIUM 14.0000 14.0000 lllll 04/12/A 1 IT ME 

USGS-1 CULEIRA POTASSIUM 13.0000 13.0000 qll 01/071A 21T ME 

USGS-1 CULEIIA PYRENE < 10.0000 NA 0.0000 ug/l 01/071A 21T sv 
USGS·1 CULEIIA RESIDUE, FILTERABLE 8 180 C 2100.0000 NA 0.0000 lUll 04/121A 1 IT GC 
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USGS-1 CUlEBRA RESIDUE, FILTERABLE a 180 C 4000.0000 NA 0.0000 11111/l 07107188 2 IT GC 
USGS-1 CULEBRA RESIDUE, NONFILTERABLE a 105 C 7.0000 NA 0.0000 11111/l 04!12/88 1 IT GC 
USGS-1 CULEBRA RESIDUE, NONFILTERABLE a 105 C 26.0000 NA 0.0000 mg/l 07107188 2 IT GC 
USGS-1 CULEBRA SELENI,UM < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 04112/88 1 IT ME 

USGS-1 CULEBRA SELENIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 11111/l 07107188 2 IT ME 

USGS-1 CULEBRA SILICA < 0.4000 NA 0.0000 q/l 04!12/88 1 IT ME 

USGS-1 CULEBRA SILl~ 14.0000 NA 0.0000 q/l 07107188 2 IT ME 
USGS-1 CULEBRA SILVER < 0.0050 NA 0.0000 < 0.005 < 0.005 1111/l 04/12/88 1 IT ME 

USGS-1 CULEBRA SILVER 0.0400 0.1000 < 0.01 < 0.01 q/l 07!07!88 2 IT ME 
USGS-1 CULEBRA SILVER 0.0100 0.1300 < 0.01 < 0.01 11111/l 07107188 2 IT ME 
USGS-1 CULEBRA SOOIUM 420.0000 430.0000 mg/l 04/12/88 1 IT ME 
USGS-1 CULEBRA soon,. 440.0000 440.0000 mg/l 07/07/88 2 IT ME 
USGS-1 CULEBRA SPECIFIC CONDUCTANCE 5200.0000 5220.0000 Ulllhos/cma25C 04/12/88 1 IT GC 
USGS-1 CULEBRA SPECIFIC CONDUCTANCE 5010.0000 NA 0.0000 lllilos/cmll25C 07/07/88 2 IT GC 
USGS-1 CULEBRA STRONTIUM 7.5000 7.4000 < 0.01 < 0.01 11111/l 04!12/88 1 IT ME 
USGS-1 CULEBRA STRONTIUM 7.0000 7.0000 < 0.01 < 0.01 mg/l 07107188 2 IT ME 
USGS-1 CULEBRA SulFATE 2100.0000 NA 0.0000 11111/l 04/12/88 1 IT GC 
USGS-1 CULEBRA SULFATE 1600.0000 NA 0.0000 q/l 07/07/88 2 IT GC 
USGS-1 CULEBRA TETRACHLOROETHYlENE < 1.0000 NA 0.0000 T < 1.0 UIJ/l 04!12/88 1 IT v 
USGS-1 CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 T < 1.0 UIJ/l 07/07188 2 IT v 
USGS-1 CULEBRA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 q/l 04/12/88 1 IT ME 
USGS-1 CULEBRA THALLIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 11111/l 07107/88 2 IT ME 
USGS-1 CULEBRA TITANIUM 0.8000 0.7000 < 0.01 < 0.01 1118/l 04/12/88 1 IT ME 
USGS-1 OJLEBRA TITANIUM 1.6000 3.2000 < 0.03 < 0.03 av/l 07/07/88 2 IT ME 
USGS-1 CULEBRA TITANIUM 0.0800 1.6000 < 0.03 < 0.03 1111/l 07!07188 2 IT ME 
USGS-1 CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1111/l 04/12/88 1 IT GC 
USGS-1 OJLEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 11111/l 07107188 2 IT GC 
USGS-1 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 0.0600 1111/l 04!12/88 1 IT GC 
USGS-1 OJLEBRA TOTAL ORGANIC HALOGEN 0.0900 < 0.0500 111/l 07107188 2 IT GC 
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WIPP-13 CULEBRA CHRCitiUM 0.4000 NA 0.0000 < 0.01 < 0.01 ~/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA COBALT 0.1000 NA 0.0000 < 0.01 < 0.01 ~/l 02/16/87 1 IT ME 
WIPP·13 CULEBRA COPPER 0.2000 NA 0.0000 < 0.01 < 0.01 ~/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA FLUORIDE 1.4000 ·1.4000 ~/l 02/16/87 1 IT GC 
WIPP-13 CULEBRA IOOIOE < 2.0000 NA 0.0000 mg/l 02/16/87 1 IT GC 
WIPP-13 CULEBRA IRON 0.4000 NA 0.0000 < 0.01 < 0.01 ~/l 02!16/87 1 IT ME 
WIPP-13 CULEBRA LEAD 0.7000 NA 0.0000 < 0.05 < 0.05 ~/l 02116/87 1 IT ME 
WIPP-13 CULEBRA LITHit.t 0.3500 NA 0.0000 0.01 0.01 mg/l 02!16/87 1 IT ME 
WIPP-13 CULEBRA MAGNESIUM 1010.0000 1030.0000 q/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA MANGANESE 0.4600 NA 0.0000 < 0.005 < 0.005 mg/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 ~/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA MOLYBDENUM 0.0600 NA 0.0000 < 0.01 < 0.01 ~/l 02!16/87 1 IT ME 
WIPP·13 CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 02!16/87 1 IT ME 
WIPP-13 CULEBRA NITRATE 0.3000 NA 0.0000 1118/l N03·N 02116/87 1 IT GC 
WIPP-13 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 mg/l T·P04·P 02/16/87 1 IT GC 
WIPP-13 CULEBRA POTASSIUM 340.0000 330.0000 mg/l 02!16/87 1 IT ME 
WIPP-13 CULEBRA RESIDUE, fiLTERABLE a 180 C 67000.0000 NA 0.0000 mg/l 02/16/87 1 IT GC 
WIPP-13 CULEBRA RESIDUE, NONFILTERABLE a 105 C 130.0000 NA 0.0000 111(1/l 02/16/87 1 IT GC 
WIPP-13 CULEBRA SELENIUM < 0.0050 NA 0.0000 < 0.005 < 0.005 mg/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA SILICA 16.0000 IIA 0.0000 < 0.2 < 0.2 11111/l 02116/87 1 IT ME 
WIPP-13 CULEIRA SILVER 0.1000 IIA 0.0000 < 0.01 < 0.01 mg/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA SOOIUM 19000.0000 19000.0000 mg/l 02/16/87 1 IT ME 
WIPP-13 CULEBRA SPECIFIC CONDUCTANCE 96100.0000 NA 0.0000 Wlhos/cnQ25C 02/16/87 11T ·.GC 
WIPP-13 CULEIRA STRONTIUM 25.0000 IIA 0.0000 < 0.01 < 0.01 1118/l 02/16/87 1 IT ME 
WIPP·13 CULEIRA SULfATE 4500.0000 IIA 0.0000 1118/l 02/16/87 1 IT GC 

- WIPP-13 CULEIRA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 IIV/l 02/16/87 1 IT ME 
WIPP-13 CULEIRA TITANIUM 0.3000 NA 0.0000 < 0.03 < 0.03 11111/l 02/16/87 1 IT ME 
WIPP-13 CULEIRA ZINC ~ 0.1000 IIA 0.0000 < 0.01 < 0.01 11111/l 02/16/87 1 IT ME 
WIPP-13 CULEIRA pfl 6.7400 IIA 0.0000 02/16/87 1 IT GC 
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** ~IPP·19 

~IPP·19 

~IPP·19 

~IPP·19 

~IPP-19 

~IPP·19 

~IPP-19 

WIPP·19 
WIPP·19 
WIPP-19 
WIPP·19 
WIPP-19 
WIPP·19 
WIPP·19 
WIPP·19 
~IPP·19 

WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 
WIPP·19 

• 

ZONE 

CULEBRA 
CULEBRA 
CULEBRA 
CULEIRA 
CULEIRA 
CULEIRA 
CULEIRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEIIRA 
CULEIIRA 
CULEIRA 
CULEBRA 
CULEIRA 
CULEBRA 
CULEBRA 
CULEBRA 
CULEBRA 

PARAMETER v 

1,1,1-TRICHLOROETHANE < 
1,1,1-TRICHLOROETHANE < 

1,1,1-TRICHLOROETHANE < 
1,1,2,2-TETRACHLOROETHANE < 
1,1,2,2-TETRACHLOROETHANE < 

1,1,2,2-TETRACHLOROETHANE < 

1,1,2-TRICHLOROETHANE < 
1,1,2·TRICHLOROETHANE < 
1,1,2-TRICHLOROETHANE < 

1,1·DICHLOROETHANE < 
1,1·DICHLOROETHANE < 
1,1·DICHLOROETHANE < 
1,1·DICHLOROETHYLENE < 
1,1·DICHLOROETHYLENE < 
1,1·DICHLOROETHYLENE < 
1,2,4·TRICHLOROBENZENE < 

1,2,4-TRICHLOROBENZENE < 
1,2,4-TRICHLOROBENZENE < 
1,2-DICHLOROBENZENE < 
1,2·DICHLOROBENZENE < 
1,2-DICHLOROBENZENE < 
1,2·DICHLOROETHANE < 
1,2-DICHLOROETHANE < 

1,2·DiCHLOROETHANE < 
1,2·DICHLOROPROPANE < 
1,2·DICHLOROPROPANE < 
1,2-DICHLOROPROPANE < 

~ATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

VALUE S D DUP. ACID BLANK WATER BLANK UNITS 

5.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
5.0000 < 5.0000 T < 5.0 ug/l 
5.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 ugfl 
5.0000 < 5.0000 T < 5.0 ugfl 
5.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 Ull/l 
5.0000 < 5.0000 T < 5.0 ug/l 
5.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
5.0000 < 5.0000 T < 5.0 Ull/l 
5.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
5.0000 < 5.0000 T < 5.0 ug/l 

10.0000 NA 0.0000 Ull/l 
10.0000 < 10.0000 ug/l 
10.0000 I NA 0.0000 ug/l 
10.0000 NA 0.0000 ug/l 
10.0000 < 10.0000 ug/l 
10.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
5.0000 < 5.0000 T < 5.0 ug/l 
5.0000 NA 0.0000 ug/l 
5.0000 NA 0.0000 T < 5.0 ug/l 
5.0000 < 5.0000 T < 5.0 ug/l 

• 

DATE RND LAB C 

07/14/87 1 IT v 
02/12/88 2 IT v 
08/29/88 3 IT v 
07/14/87 1 IT v 
02!12/88 2 IT v 
08/29/88 3 IT v 
07!14/87 1 IT v 
02/12/88 2 IT v 
08/29/88 3 IT v 
07/14/87 1 IT v 
02/12/88 2 IT v 
08/29/88 31T v 
07/14/87 1 IT v 
02/12/88 21T v 
08/29/88 3 IT v 
07!14/87 1 IT sv 
02!12/88 2 IT sv 
08/29/88 3 IT . sv 
07/14/87 1 IT SV 
02/12/88 2 IT sv 
08/29/88 3 IT sv 
07/14/87 1 IT v 
02/12/88 ZIT v 
08/29/88 liT v 
07!14/87 1 IT v 
02/12/88 21T v 
08/29/88 liT v 

• 
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WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL fl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RNO LAB c 

WIPP-19 111LEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/1 07114/87 1 IT sv 
WIPP-19 111LEBRA 1,3-DICHLOROBENZENE < 10.0000 < 10.0000 Ug/1 02/12/88 21T sv 
WIPP-19 111LEBRA 1,3-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/1 08/29/88 3 IT sv 
WIPP-19 111LEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/1 07/14/87 1 IT sv 
WIPP-19 111LEBRA 1,4·DICHLOROBENZENE < 10.0000 < 10.0000 ug/1 02/12/88 2 IT sv 
WIPP-19 111LEBRA 1,4-DICHLOROBENZENE < 10.0000 NA 0.0000 ug/1 08/29/88 3 IT sv 
WIPP-19 111LEIRA 2,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/1 07114/87 1 IT sv 
WJPP-19 111LEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 < 50.0000 ug/1 02112188 Z IT sv 
WIPP-19 111LEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 U(lll 08/Z9/88 3 IT sv 
WJPP-19 111LEBRA Z,4,6·TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/1 07/14/87 1 IT sv 
WIPP-19 111LEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 < 10.0000 ug/1 02112188 Z IT sv 
WIPP-19 111LEBRA 2,4,6-TRICHLOROPH~NOL < 10.0000 NA 0.0000 ug/1 08129/88 3 IT sv 
WIPP-19 111LEBRA Z,4·DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP-19 111LEBRA Z,4·DJCHLOROPHENOL < 10.0000 < 10.0000 ug/1 02112/88 ZIT sv 
\IIPP-19 111LEBRA Z,4·DICHLOROPHENOL < 10.0000 NA 0.0000 ug/1 08/29/88 3 IT sv 
WJPP-19 111LEBRA 2,4-DIMETHYLPHEN~ < 10.0000 NA 0.0000 ug/1 07114/87 1 IT Sll 
\IIPP-19 111LEBRA Z,4·DIMETHYLPHENOL < 10.0000 < 10.0000 ug/l 02112188 Z IT sv 
WIPP-19 111LEBRA Z,4·DJMETHYLPHENOL < 10.0000 NA 0.0000 ug/1 08/29/88 3 IT sv 
\IIPP-19 111LEBRA 2,4-DJNITROPHENOL < 50.0000 NA 0.0000 U(l/1 07114/87 1 IT sv 
WIPP-19 111LEBRA Z,4·DINITROPHENOL < 50.0000 < 50.0000 ug/1 0211Z/88 ZIT sv 
WIPP-19 111LEBRA 2,4-DIMITROPHENOL < 50.0000 NA 0.0000 ug/1 08/29/88 3 n sv 
WIPP-19 111LEIRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/1 07114/87 1 IT sv 
WIPP-19 111LEBRA z·,4-DINITROTOLUENE < 10.0000 < 10.0000 ug/1 02/12/88 2 IT sv 
WIPP-19 111LEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/1 08/29/88 3 IT sv 
WIPP-19 111LEBRA 2,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP-19 111LEBRA 2,6-DINITROTOLUENE < 10.0000 < 10.0000 ug/l 02112/88 ZIT sv 
WIPP-19 111LEBRA Z,6·DINITROTOLUENE < 10.0000 NA 0.0000 ug/1 08/29/88 ]IT sv 
WIPP-19 111LEIRA Z·BUTANONE < 10.0000 NA 0.0000 ug/1 07114/87 1 IT v 
\IIPP-19 111LEBRA Z·BUTANONE < 10.0000 NA 0.0000 T < 10 U(l/1 02/1Z/88 ZIT v 



Page No. 4n 
01!17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

WELL tl ZONE PARAMETER v VALUE S D DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

WIPP-19 CULEBRA 2-BUTANONE < 10.0000 < 10.0000 T < 10 ug/l 08/29/88 l IT v 
WIPP-19 CULEBRA 2-CHLOAOETHYLVJNYL ETHER < 10.0000 NA 0.0000 ug/l 07114/87 1 IT v 
WIPP-19 CULEBRA 2-CHLOAOETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ut/l 02112188 2 IT v 
WIPP-19 CULEBRA 2-CHLOAOETHYLVINYL ETHER < 10.0000 < 10.0000 T < 10 ug/l 08129/88 l IT v 
WIPP-19 CULEBRA 2·CHLOAONAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WlPP·19 CULEBRA 2-CHLOAONAPHTHALENE < 10.0000 < 10.0000 ug/l 02112188 21T sv 
WlPP-19 CULEBRA 2-CHLOAONAPHTHALENE < 10.0000 NA 0.0000 ug/l 08129/88 liT sv 
WlPP-19 CULEBRA 2-CHLOAOPHENOL < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WlPP·19 CULEIRA 2-CHLOAOPHENOI. < 10.0000 < 10.0000 ug/l 02112188 ZIT sv 
WIPP-19 CULEBRA 2·CHLOAOPHENOL < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
WIPP-19 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WlPP-19 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 02/12/88 21T v 
WlPP-19 CULEBRA 2-HEXANONE < 10.0000 < 10.0000 T < 10 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ut/l 07114/87 1 IT sv 
WIPP-19 CULEIRA 2·METHYLNAPHTHALENE < 10.0000 < 10.0000 ug/l 02112188 2 IT sv 
WIPP·19 CULEBRA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ut/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ut/l 07/14/87 1 IT sv 
WIPP-19 CULEIRA 2-METHYLPHENOL < 10.0000 < 10.0000 ug/l 02/12188 2 IT sv 
WlPP-19 CULEIRA 2-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
WlPP·19 CULEBRA 2-NITROANILINE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA 2-NITROANILINE < 50.0000 < 50.0000 ug/l 02112188 2 IT sv 
WIPP-19 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA 2·NITROPHENOL < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP·19 CULEBRA 2-IUTROPHENOL < 10.0000 < 10.0000 ug/l 02112/88 . 2 IT sv 
WlPP-19 CULEBRA 2-NITROPHENOL < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
WIPP-19 CULEIRA l,l'·DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP-19 CULEIRA l,l'·DICHLOROBENZIDINE < 20.0000 < 20.0000 ug/l 02112188 ZIT sv 
WIPP-19 CULEIRA l,3'·DICHLOAOBENZIDINE < 20.0000 NA 0.0000 ug/l 08/29/88 l IT sv 
WIPP·19 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ut/l 07/14/87 1 IT sv 

• • • 
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WIPP-19 CULEIRA 3,4-BENZOFLUORANTHENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
YIPP-19 CULEIRA 3,4-BENZOFlUORANTHENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
YIPP-19 CULEBRA 3-NITROANILINE < 50.0000 < 50.0000 ug/l 02/12/88 2 IT sv 
YIPP-19 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 4,6-DINITR0-0-CRESOL < 50.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
YIPP-19 CUlEBRA 4,6-DINITRO·O·CRESOl < 50.0000 < 50.0000 ug/l 02/12/88 2 IT sv 
YIPP-19 CULEBRA 4,6-DINITRO·O-CRESOL < 50.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
YIPP-19 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 < 10.0000 ug/l 02/12/88 2 IT SV 
YIPP-19 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 07/14/87 11T sv 
WIPP-19 CULEBRA 4- CHLOROAN ILl NE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
YIPP-19 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 4-CHLOROPHENYl PHENYL ETHER < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
YIPP-19 CULEBRA 4-CHLOROPHENYl PHENYL ETHER < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
YIPP-19 CULEBRA 4-CHloROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 4·METHYL·2-PENTANONE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 CULEBRA 4-METHYL-2-PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 02/12/88 2 IT v 
WIPP-19 CULEBRA 4-METHYL·2-PENTANONE < 10.0000 < 10.0000 T < 10 ug/l 08/29/88 3 IT v 
YIPP-19 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
YIPP-19 CULEBRA 4-METHtlPHENOL < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 
YIPP-19 CULEBRA 4-METHYLPHENOL < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
YIPP-19 CULEBRA 4·NITROANILINE < 50.0000 < 50.0000 ug/l 02/12/88 21T sv 
YIPP-19 CULEBRA 4-NITROANILINE < 50.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
YIPP-19 CULEBRA 4-NITROPHENOl < 50.0000 NA 0.0000 ug/l 07/14/87 11T sv 
YIPP-19 CULEBRA 4-NITROPHENOL < 50.0000 < 50.0000 ug/l 02/12/88 21T sv 
WIPP-19 CULEBRA 4-NITROPHENOI. < 50.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
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UIPP-19 Cl.ILEIIA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
UIPP-19 Cl.ILEIRA ACENAPHTHENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 Cl.ILEIRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 08/29/88 l IT sv 
WIPP-19 Cl.ILEIRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
UIPP-19 aJLEIRA ACENAPHTHYLENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
UIPP-19 Cl.ILEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 08/29/88 ]IT sv 
WIPP-19 Cl.ILEIRA ACETONE 71.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 Cl.ILEIRA ACETONE 18.0000 NA 0.0000 T < 10 ug/l 02/12/88 ' 2 IT v 
UIPP-19 Cl.ILEIRA ACETONE 45.0000 ll.OOOO T < 10 ug/l 08/29/88 l IT v 
UIPP-19 Cl.ILEBRA ALKALINITY (COl) 0.0000 0.0000 1119/l 07/14/87 1 IT GC 
WIPP-19 aJLEIRA ALKALINITY (COl) 0.0000 NA 0.0000 1119/l 02/12/88 21T GC 
WIPP-19 Cl.ILEIRA ALKALINITY (COl) 0.0000 0.0000 119/l 08/29/88 l IT GC 
WIPP-19 aJLEBRA ALKALINITY (COl) 0.0000 NA 0.0000 1119/l 11/03/89 41T GC 
UIPP-19 Cl.ILEBRA ALKALINITY (CO]) 0.0000 NA 0.0000 1119/l 06/13/90 5 IT GC 
WIPP-19 CULEIRA ALKALINITY (HCOl) 73.0000 NA 0.0000 111!1/l 07/14/87 1 IT GC 
WIPP-19 Cl.ILEBRA ALKALINITY (HCOl) 58.0000 NA 0.0000 119/l 02/12/88 2 IT GC 
WIPP-19 CULEBRA ALKALINITY (HCOl) 61.0000 60.0000 1119/l 08/29/88 ]IT GC 
WIPP-19 Cl.ILEBRA ALKALINITY (HCO]) 54.0000 NA 0.0000 1119/l 11/03/89 4 IT GC 
WIPP-19 Cl.ILEBRA ALKALINITY (HCOl) 56.0000 NA 0.0000 1119/l 06/13/90 5 IT GC 
WIPP-19 Cl.ILEIRA ALUMINUM < 10.0000 < 10.0000 < 0.1 < 0.1 1119/l 07/14/87 1 IT ME 
WIPP-19 Cl.ILEBRA ALUMINUM < 10.0000 < 10.0000 < 0.1 < 0.1 1119/l 02/12/88 2 IT ME 
WIPP·19 Cl.ILEBRA ALUMINUM < 10.0000 < 10.0000 1119/l 08/29/88 3 IT ME 
WIPP-19 Cl.ILEIRA ALUMINUM < 20.0000 < 20.0000 < 0.2 < 0.2 1119/l 11/03/89 4 IT MT 
WIPP-19 Cl.ILEIRA ALUMINUM < 0.2000 < 0.2000 1119/l 06/11/90 5 IT MT 
WIPP·19 Cl.ILEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 Cl.ILEIRA ANTHRACENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 Cl.ILEIRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 Cl.ILEBRA ANTIMONY < 5.0000 < 5.0000 < 0.05 < 0.05 1118/l 07/14/87 1 IT ME ; 
WIPP-19 Cl.ILEBRA ANTIMONY < 5.0000 < 5.0000 < 0.05 < 0.05 .. ,l 02/12/88 2 IT ME 

• • • 
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WIPP-19 CULEBRA ANTIMONY 1.0800 1.1000 mg/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA ANTIMONY < 6.0000 < 6.0000 < 0.06 < 0.06 mg/l 11103/89 4 IT MT 
WIPP-19 CULEBRA ANTIMONY < 0.6000 < 0.6000 mg/l 06/13/90 5 IT MT 
WIPP-19 CULEBRA ARSENIC < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 07114/87 1 IT ME 
WIPP-19 CULEBRA ARSENIC < 0.5000 < 0.5000 < 0.005 < 0.005 118/l 02/12/88 21T ME 
WIPP-19 CULEBRA ARSENIC < 0.0200 < 0.0200 mg/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA ARSEN.C < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 11103/89 4 IT MT 
WIPP-19 CULEBRA ARSENIC < 0.0200 NA 0.0000 1119/l 06/13/90 5 IT MT 
WIPP-19 CULEBRA BARIUM < 0.5000 < 0.5000 < 0.005 < 0.005 IIIQ/l 07/14/87 1 IT ME 
WIPP-19 CULEBRA BARIUM < 0.5000 < 0.5000 < 0.005 < 0.005 1119/l 02/12/88 21T ME 
WIPP"19 CULEBRA BARIUM < 0.5000 < 0.5000 llg/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA BARIUM < 20.0000 < 20.0000 < 0.2 < 0.2 mg/l 11103/89 41T MT 
WIPP-19 CULEBRA BARiuM < 2.0000 c 2.0000 1119/l 06/13/90 5 IT MT 
WIPP-19 CULEBRA BENZENE < 5.0000 NA 0.0000 ug/l 07114/87 1 IT v 
WIPP-19 CULEBRA BENZENE c 5~0000 NA 0.0000 T c 5.0 ug/l 02/12/88 2 IT v 
WIPP-19 CULEBRA BENZENE c 5.0000 c 5.0000 T c 5.0 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA BENZO(A)ANTHRACENE c 10.0000 c 10.0000 ug/l 02/12/88 21T sv 
WIPP-19 CULEBRA BENZO(A)ANTHRACENE c 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
WIPP-19 CULEBRA BENZO(A)PYRENE c 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP-19 CULEBRA BENZO(A)PYRENE < 10.0000 c 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 CULEBRA BENZO(A)PYRENE c 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA BENZO(G,H,I)PERYLENE c 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA BENZO(G,H,I)PERYLENE c 10.0000 c 10.0000 ug/l 02/12/88 21T sv 
WIPP-19 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP-19 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 c 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA BENZOIC ACID c 50.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
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WIPP·19 CULEBRA BENZOIC ACID < 50.0000 < 50.0000 ug/l 02/12/88 ZIT sv 
WIPP-19 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP· 19 CULEBRA BENZYl AlCOHOl < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 CULEBRA BENZYl ALCOHOl < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT 5V 
WIPP-19 CULEBRA BERYlliiM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 07/14/87 1 IT ME 

WIPP-19 CULEBRA BERYlliiM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 02/12/88 2 IT ME 
WIPP-19 CULEBRA BERYlliiM < 0.5000 < 0.5000 mg/l 08/29/88 3 IT ME 

WIPP-19 CULEBRA BERYlliiM < 0.5000 < 0.5000 < 0.005 < 0.005 mg/l 11!03/89 4 IT MT 
WIPP-19 CULEBRA BERYlliiM < 0.0500 < 0.0500 mg/l 06/13/90 5 IT MT 
WIP¥·19 CULEBRA BIS(Z·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA BI5(2·CHLOROETHOXY)METHANE < 10.0000 < 10.0000 ug/l 02/12/88 ZIT sv 
WIPP-19 CULEBRA BI5(2-CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULE8RA 815(Z-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT 5V 
WIPP· 19 CULE8RA 815(2-CHLOROETHYL)ETHER < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP- 19 CULEBRA 815CZ-CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP· 19 CULE8RA 815(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT SV 
IIIPP-19 CULE8RA 815(2-CHLOROISOPROPYL)ETHER < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 CULE8RA 815(2-CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT 5V 
IIIPP-19 CULE8RA 815(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP· 19 CULEBRA 815(2-ETHYLHEXYL)PHTHALATE < 10.0000 < 10.0000 ug/l 02/12/88 ZIT sv 
WIPP-19 CULEBRA 115(2-ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 Og/l 08/29/88 liT 5V 
WIPP· 19 CULE8RA BORoN 33.0000 33.0000 < 0.01 < 0.01 1119/l 07/14/87 1 IT ME 

WIPP-19 CULEBRA lOll Oil 30.0000 30.0000 < 0.01 < 0.01 1119/l 02/12/88 ZIT .ME 

WIPP·19 CULE8RA BOROII 34.0000 33.0000 1118/l 08/29/88 3 IT ME 

WIPP·19 CULEBRA lOll Oil 30.0000 30.0000 < 0.02 < 0.02 11111/l 11103/89 4 IT MT 
WIPP·19 CULEBRA lOll Oil 26.0000 26.0000 1111/l 06113/90 5 IT MT 
WIPP·19 CULEIRA BRCIIIDE 130.0000 NA 0.0000 1111/l 07114/87 1 IT GC 

WIPP-19 CULE8RA 8RCIIIDE 95.0000 94.0000 11111/l OZ/12/88 ZIT GC 

• • • 
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WIPP-19 CULEBRA BROMIDE 78.0000 78.0000 1119/l 08/29/88 3 IT GC 
WIPP-19 CULEBRA BROMIDE 21.0000 21.0000 1111/l 11!03/89 4 IT GC 
WIPP-19 CULEBRA BROMIDE 49.0000 48.0000 11111/l 06/13/90 5 IT GC 
WIPP-19 CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 02!12!88 2 IT v 
WIPP-19 CULEBRA BROMOFORM < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA BUTYL ·BENZYL PHTHALATE < 10.0000 < 10.0000 ug/l 02!12/88 21T sv 
WIPP-19 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA CADMIUM < 0.5000 < 0.5000 < 0.005 < 0.005 1111/l 07/14/87 1 IT ME 
WIPP-19 CULEBRA CADMIUM < 0.5000 < 0.5000 < 0.005 < 0.005 1111/l 02!12188 21T ME 
WIPP-19 CULEBRA CADMIUM < 0.0030 < 0.0040 11111/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA CADMIUM < 0.5000 < 0.5000 < 0.005 < 0.005 1111/l 11/03/89 4 IT MT 
WIPP-19 CULEBRA CADMIUM < 0.0500 < 0.0500 1118/l 06/13/90 5 IT MT 
WIPP-19 CULEBRA CALCIUM 1900.0000 1900.0000 lllg/l 07/14/87 1 IT ME 

WIPP-19 CULEBRA CALCIUM 1600.0000 1600.0000 11111/l 02/12/88 2 IT ME 
WIPP-19 CULEBRA CALCIUM 1800.0000 1800.0000 1119/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA CALCIUM 1700.0000 1700.0000 lllg/l 11!03/89 4 IT MC 

WIPP-19 CULEBRA CALCIUM 1400.0000 1400.0000 11111/l 06/13/90 5 IT MC 

WIPP-19 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 02/12/88 2 IT v 
WIPP-19 CULEBRA CARBON DISULFIDE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 02/1?./88 2n v 
WIPP-19 CULEBRA CARBOM TETRACHLORIDE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 31T v 
WIPP-19 CULEBRA CESIUM 0.4200 0.4600 < 0.1 < 0.1 1111/l 07!14/87 1 IT ME 

WIPP-19 CULEBRA CESIUM < 0.5000 < 0.5000 < 0.01 < 0.01 1111/l 02/12/88 2 IT ME 
WIPP-19 CULEBIIA CESiuM < 0.2400 < 0.2400 1118/l 08/29/88 31T ME 
WIPP·19 CULEBRA CESIUM 0.1000 0.1000 0.1 < 0.1 1118/l 11/03/89 4 IT MT 
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YIPP·19 CULEBRA CESIUM < 0.2000 < 0.2000 mg/l 06113/90 5 IT MT 
YIPP·19 CULEBRA CHLORIDE 58000.0000 NA 0.0000 1119/l 07114/87 1 IT GC 
YIPP-19 CULEBRA CHLORIDE 46100.0000 NA 0.0000 mg/l 02112188 2 IT GC 
YIPP-19 CULEBRA CHLORIDE 38900.0000 NA 0.0000 mg/l 08/29/88 3 IT GC ; 

YIPP-19 CULEBRA CHLORIDE 38400.0000 NA 0.0000 mg/l 11103/89 4 IT GC 
YIPP-19 CULEBRA CHLORIDE 37900.0000 NA 0.0000 mg/l 06/13/90 5 IT GC 
WIPP-19 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 02112/88 2 IT v 
WIPP-19 CULEBRA CHLORdaENZENE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
YIPP-19 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 02112/88 2 IT v 
WIPP-19 CULEBRA CHLOROETHANE < 10.0000 < 10.0000 T < 10 ug/l 08!29/88 3 IT v 
YIPP-19 CULEBRA CHLORO.FORM < 5.0000 NA 0.0000 ug/l 07/14/87 11T v 
YIPP·19 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 02/12!88 2JT v 
WIPP-19 CULEBRA CHLOROFORM < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA CHRc:JIIUM < 1.0000 < 1.0000 < 0.01 < 0.01 mg/l 07/14/87 1 IT ME 
WIPP-19 CULEBRA CHRc:JIIUM < 1.0000 < 1.0000 < 0.01 < 0.01 mg/l 02/12/88 2 IT HE 
WIPP-19 CULEBRA CHRc:JIIUM 0.0060 0.0060 1119/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA CHRc:JIIUM 2.0000 2.0000 0.01 0.02 1119/l 11103/89 4 IT MT 
WIPP-19 CULEBRA CHRc:JIIUM 0.1000 0.1000 1119/l 06/13/90 5 IT MT 
WIPP-19 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP- 19 CULEBRA CHRYSENE < 10.0000 < 10.0000 ua/t 02112188 ZIT sv 
WIPP·19 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP·19 CULEBRA CIS-1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP·19 CULEBRA CIS-1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 02/12/88 2 IT v 
WIPP·19 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 liT v 
WIPP-19 CULEBRA COBALT < 1.0000 < 1.0000 < 0.01 < 0.01 mg/l 07114/87 1 IT ME 
WIPP·19 CULEBRA COBALT. < 0.1000 < 0.1000 < 0.01 < 0.01 lllg/l 02112/88 ZIT ME 
WIPP·19 CULEBRA COBALT < 0.0070 < 0.0080 1111/l 08/29/88 3 IT ME 

• • • 
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WI PP·19 CULEBRA COBALT < 5.0000 < 5.0000 < 0.05 < 0.05 11V/l 11/03/89 4 IT MT 
WIPP·19 CULEBRA COBALT < 0.5000 < 0.5000 ...all 06/13/90 5 IT MT 
WI PP·19 CULEBRA COPPER < 1.0000 < 1.0000 < 0.01 < 0.01 nw/l 07/14/87 1 IT ME 
WI PP·19 CULEBRA COPPER < 1.0000 < 1.0000 < 0.01 < 0.01 11V/l 02/12/88 2 IT ME 
WIPP·19 CULEBRA COPPER 0.0130 0.1100 f!V/l 08/29/88 3 IT ME 
WIPP·19 CULEBRA COPPER < 2.5000 < 2.5000 < 0.025 < 0.025 11V/l 11/03/89 4 IT MT 
WIPP·19 CULEBRA COPPER < 0.2500 < 0.2500 11V/l 06/13/90 5 IT MT 
WIPP·19 CULEBRA CYANIDE < 0.0400 NA 0.0000 IIV/l 07114/87 1 IT GC 
WIPP·19 CULEBRA CYANIOE < 0.0100 NA 0.0000 11V/l 02/12/88 2 IT GC 
WIPP·19 CULEBRA CYANIDE < 0.0200 NA 0.0000 11V/l 08/29/88 31T GC 
WIPP·19 CULEBRA CYANIDE < 0.0100 NA 0.0200 11V/l 11/03/89 4 IT GC 
WIPP·19 CULEBRA CYANIDE < 0.0100 NA 0.0000 f!V/l 06/13/90 5 IT GC 
WIPP·19 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP·19 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 
WIPP·19 CULEBRA DI·N·BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/29/88 31T sv 
WIPP·19 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP·19 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 
WIPP·19 CULEBRA DI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP·19 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP·19 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 
WIPP·19 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA DIBEIIZOFURAN < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 
WIPP·19 CULEBRA DIBENZOFURAII < 10.0000 NA 0.0000 ug/l 08/29/88 31T sv 
WIPP·19 CULEIRA DIBROMOCHLOROMETHANE < 5.0000 IIA 0.0000 ug/l 07/14/87 1 IT v 
WIPP·19 CULEBRA DIIROMOCHLOROMETHANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 02/12/88 2 IT v 
WIPP·19 CULEIRA DIIROMOCHLOROMETHAIIE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 liT v 
WIPP·19 CULEIRA DICHLOROBROMOMETHAIIE < 5.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 CULEBRA DICHLOROBROMOMETHANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 02/12/88 2 IT v 
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WIPP-19 aJLEBRA DICHLOROBROMOMETHANE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 l IT v 
WIPP-19 CULEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA DIETHYL PHTHALATE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 aJLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/29/88 l IT sv 
WIPP·19 aJLEBRA DIMETHYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP·19 CULEBRA DIMETHYL PHTHALATE < 10.0000 < 10.0000 ug/l 02!12/88 2 IT sv 
WIPP-19 aJLEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 08/29/88 l IT sv 
WIPP-19 aJLEBRA ETHYLIEIIZENE < 5.0000 NA 0.0000 ug/l 07!14/87 1 IT v 
WIPP-19 aJLEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 02!12/88 2 IT v 
WIPP-19 CULEBRA ETHYLB.ENZENE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 liT v 
WIPP-19 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA FLUORANTHENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 08/29/88 l IT sv 
WIPP-19 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP· 19 CULEBRA FLUORENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 CULEBRA FLUORENE < 10.0000 NA 0.0000 ug/l 08!29/88 l IT sv 
WIPP-19 CULEBRA FLUORIDE 0.8000 0.8000 q/l 07/14/87 1 IT GC 
WIPP-19 aJLEBRA FLUORIDE 0.9000 NA 0.0000 q/l 02!12188 2 IT GC 
WIPP-19 CULEBRA FLUORIDE 1.0000 NA 0.0000 11111/l 08!29/88 l IT GC 
WIPP-19 CULEBRA FLUORIDE 1.0000 1.1000 11111/l 11/0l/89 4 IT GC 
WIPP-19 CULEBRA FLUORIDE 1.0000 1.0000 q/l 06!11/90 5 IT GC 
WIPP-19 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 07!14/87 1 IT sv 
WIPP-19 CULEBRA HEXACKLOROBEIIZENE < 10.0000 < 10.0000 ugJl 02/12/88 2 IT sv 
WIPP-19 CULEBRA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
WIPP-19 aJLEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 07!14/87 1 IT sv 
WIPP·19 CULEBRA HEXACHLOROBUTADIENE < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 
WIPP-19 aJLEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
WIPP-19 aJLEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 Ull/l 07/14/87 1 IT sv 
WIPP-19 aJLEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 

• • • 



• • • 
Page No. 481 
01117/9Z 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAl ANALYSIS 

WELl II ZONE PARAMETER v VALUE S 0 OUP. ACID BLANK WATER BlANK UNITS DATE RNDLAB c 

WIPP·19 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
WIPP·19 CULEBRA HEXACltlOROETHANE < 10.0000 NA 0.0000 ug/l 07114/87 1 IT sv 
WIPP-19 CULEBRA HEXACHLOROETHANE < 10.0000 < 10.0000 ug/l 02/1Z/88 ZIT sv 
WIPP·19 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP-19 CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ut/l 07/14/87 1 IT sv 
WIPP·19 CULEBRA INDEN0(1,2,3·CD)PYRENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
WIPP-19 CULEBRA INOEN0(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 ug/l 08!29/88 3 IT sv 
WIPP-19 CULEBRA IOOIOE < 2.0000 < 2.0000 qj/l 07/14/87 1 IT GC 
WIPP-19 CULEBRA IOOIDE < 2.0000 < 2.0000 11111/l 02/12/88 2 IT GC 
WIPP·19 CULEBRA IOOIDE < 2.0000 < 2.0000 qj/l 08/29/88 3 IT GC 
WIPP·19 CULEBRA IOOIDE 18.0000 18.0000 1119/l 11/03/89 4 IT GC 
WIPP·19 CULEBRA IOOIDE < 2.0000 < z.oooo 1119/l 06/13/90 5 IT GC 
WIPP-19 CULEBRA IRON < 1.0000 < 1.0000 < 0.01 < 0.01 1119/l 07/14/87 1 IT ME 
WIPP-19 CULEBRA IRON 1.0000 1.0000 < 0.01 < 0.01 1119/l 02/12/88 ZIT ME 
WIPP-19 CULEBRA IRON 2.0000 2.0000 1119/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA IRON < 10.0000 < 10.0000 < 0.1 < 0.1 lllg/l 11!03/89 4 IT MT 
WIPP-19 CULEBRA IRON < 1.0000 < 1.0000 lllg/l 06/13/90 5 IT MT 
WIPP·19 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA ISOPHORONE < 10.0000 < 10.0000 ut/l 02/12/88 ZIT sv 
WIPP·19 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP·19 CULEBRA LEAD < 5.0000 < 5.0000 < 0.05 < 0.05 1118/l 07/14/87 1 IT ME 
WIPP-19 CULEBRA LEAD . 1.3000 1.2000 < 0.01 < 0.01 11111/l 02/12/88 ZIT ME 
WIPP-19 CULEBRA LEAD < 0.0300 < 0.0400 11111/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA LEAD < 5.0000 < 5.0000 < 0.05 < 0.05 11111/l 11/03/89 4 IT MT 
WIPP·19 CULEBRA LEAD < 0.5000 < 0.5000 1118/l 06/13/90 SIT MT 
WIPP·19 CULEBRA liTHIUM 3.4000 3.4000 < 0.01 < 0.01 1118/l 07/14/87 1 IT ME 
WIPP·19 CULEBRA liTHIUM 1.0000 1.0000 < 0.01 < 0.01 11111/l 02/1Z/88 ZIT ME 
WIPP·19 CULEBRA liTHIUM 0.7300 0.6800 11111/l 08/29/88 3 IT ME 
WIPP-19 CULEBRA LITHIUM 0.4700 0.4700 < 0.01 < 0.01 1118/l 11/03/89 4 IT MT 
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WIPP·19 CULEBRA LITHIUM 0.6000 0.5000 mg/l 06/1]/90 5 IT MT 
WIPP·19 CULEUA MAGNESIUM 2400.0000 2400.0000 mg/l 07/14/87 1 IT ME 
WIPP-19 CULEBRA MAGNESIUM 1700.0000 1700.0000 mg/l D2/12/88 2 IT ME 
WIPP·19 CULEBRA MAGNESIUM 1500.0000 1500.0000 mg/l 08/29/88 3 IT ME 
WIPP·19 CULEBRA MAGNESIUM 1400.0000 1400.0000 1119/l 11/0]/89 4 IT MC 
WIPP-19 CULEBRA MAGNESIUM 1000.0000 1000.0000 mg/l 06/1]/90 5 IT MC 
WIPP·19 CULEBRA MANGA~ESE 4.2000 4.2000 < 0.005 < 0.005 111!1/l 07114/87 1 IT ME 
WIPP·19 CULEBRA MANGANESE ].1000 3.1000 < 0.005 < 0.005 IIV/l 02/12188 Z IT ME 
WIPP·19 CULEBRA MANGANESE z.oooo 2.0000 1119/l 08/29/88 3 IT ME 
WIPP·19 CULEBRA MANGANESE 1.6000 1.5000 < 0.015 < 0.015 mg/l 11/03/89 4 IT MT 
WIPP-19 CULEBRA MANGANESE 0.8000 0.8000 mg/l 06/13/90 5 IT MT 
WIPP·19 CULEBRA MERCURY < 0.0002 < o.oooz < o.oooz < 0.0002 1119/l 07/14/87 1 IT ME 
WIPP·19 CULEBRA MERCURY < 0.0002 < o.oooz < 0.0002 < 0.0002 1119/l 02/12/88 ZIT ME 
WIPP-19 CULEBRA MERCURY < o.oozo NA 0.0000 1119/l 08/29/88 31T ME 
WIPP·19 CULEBRA MERCURY 0.0003 0.0003 < .0002 < .0002 1119/l 11/0]/89 4 IT MT 
WIPP·19 CULEBRA MERcutiY < o.oooz < 0.0002 mg/l 06/1]/90 5 IT MT 
WIPP·19 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP·19 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l OZ/12188 Z IT v 
WIPP·19 CULEBRA METHYL BROMIDE < 10.0000 < 10.0000 T < 10 ug/l 08/29/88 3 IT v 
WIPP·19 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP·19 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l OZ/12/88 ZIT v 
WIPP-19 CULEBRA METHYL CHLORIDE < 10.0000 < 10.0000 T < 10 ug/l 08/29/88 31T v 
WIPP·19 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP·19 CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 02/12/88 2 IT v 
WIPP-19 CULEBRA ' METHYLENE CHLORIDE < 5.0000 < 5.0000 T < 5.0 U9/l 08/29/88 ]IT y 

WIPP·19 CULEBRA MOLYBDENUM < 0.0500 NA 0.0000 < 0.01 < 0.01 1119/l 07/14/87 1 IT ME 
WIPP·19 CULEBRA MOLYBDENUM 0.1700 0.1700 < 0.01 < 0.01 1111/l 02/12/88 21T ME 
WIPP·19 CULEBRA MOLYBDENUM 0.0240 0.0290 1119/l 08/29/88 ] IT ME 
WIPP·19 CULEIRA MOLYBDENUM < 2.0000 < 2.0000 < 0.02 < 0.02 1119/l 11/0]/89 4 IT MT 

• • • 
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~IPP-19 CULEBRA MOLYBDENUM < 0.2000 < 0.2000 mg/l 06/tl/90 5 IT MT 
~IPP-19 CULEBRA N·NITROSO·OI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
~IPP-19 CULEBRA N·NITROSO·OI·N·PROPYLAMINE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
~IPP· 19 CULEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 08/29/88 l IT sv 
~IPP-19 CULEBRA N·NITROS0-01-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
~IPP-19 CULEBRA N·NITROSO·OI·PHENYLAMINE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
~IPP· 19 CULEBRA N·NITROSO·OI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
~IPP· 19 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
~IPP-19 CULEBRA NAPHTHALENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
~IPP-19 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 08/29/88 liT sv 
~IPP-19 CULEBRA NICKEL < l.OOOO < l.OOOO < 0.03 < O.Ol 11111/l 07/14/87 1 IT ME 
~IPP-"19 CULEBRA NICKEL < l.OOOO < 3.0000 < 0.03 < O.Ol 11111/l 02/12/88 2 IT ME 
~IPP-19 CULEBRA NICKEL < 0.0200 < 0.0300 11111/l 08/29/88 liT ME 
WIPP-19 CULEBRA NICKEL < 4.0000 < 4.0000 < 0.04 < 0.04 11111/l 11/0l/89 4 IT MT 
WIPP-19 CULEBRA NICKEL < 0.4000 < 0.4000 11111/l 06/13/90 5 IT MT 
WIPP-19 CULEBRA NITRATE 0.9000 NA 0.0000 mg/l N03·N 07114/87 1 IT GC 
WIPP-19 CULEBRA NITRATE 0.1100 0.1200 1119/l N03·N 02/12/88 2 IT GC 
WIPP-19 CULEBRA NITRATE < 0.0200 NA 0.0000 11111/l N03·N 08/29/88 l IT GC 
WIPP-19 CULEBRA NITRATE < 0.0200 NA 0.0000 11111/l 11/03/89 4 IT GC 
WIPP· 19 CULEBRA NITRATE < 0.0200 < 0.0200 11111/l 06/1l/90 5 IT GC 
WIPP-19 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
~IPP-19 CULEBRA NITROBENZENE < 10.0000 < 10.0000 Ull/l 02/12/88 2 IT sv 
WIPP-19 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
WIPP· 19 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
WIPP-19 CULEBRA P·CHLORO·M·CRESOL < 10.0000 < 10.0000 ug/l 02/12/88 21T sv 
WIPP-19 CULEBRA P·CHLORO·M·CRESOL < 10.0000 NA 0.0000 ug/l 08/29/88 l IT sv 
WIPP· 19 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 07/14/87 1 IT PC 
WIPP· 19 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 02/12/88 2 IT PC 
WIPP· 19 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 08/29/88 l IT PC 
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"IPP-19 CULEBU PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
"IPP-19 WLEBIA PENTACHLOROPHENOL < 50.0000 < 50.0000 ug/l 02/12/88 ZIT sv 
"IPP-19 CULEBU PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
"IPP-19 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
"IPP-19 WLEBRA PHENANTHRENE < 10.0000 < 10.0000 ug/l 02/12/88 2 IT sv 
"IPP-19 WLEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
"IPP-19 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
"IPP-19 CULEBRA PHENOL < 10.0000 < 10.0000 ug/l 02!12!88 2 IT sv 
"IPP-19 CULEBRA PHENOL < 10.0000 NA 0.0000 ug/l 08/29/88 311 sv 
"IPP-19 CULEBRA PHENOLICS 0.0190 NA 0.0000 1119/l 07/14/87 1 IT GC 
"IPP-19 CULEBRA PHENOLICS < 0.0050 NA 0.0000 1119/l 02!12/88 2 IT GC 
"IPP-19 CULEBRA PHENOLICS 0.0970 NA 0.0000 mg/l 08/29/88 liT GC 
"IPP-19 CULEBRA PHENOLICS 0.0060 NA 0.0000 1119/l 11/03/89 4 IT GC 
"IPP-19 CULEBRA PHENOLICS < 0.0050 < 0.0100 1119/l 06/13/90 5 IT GC 
"IPP-19 CULEBRA PHOSPHATE < 0.0100 < 0.0100 1119/l T-P04-P 07/14/87 1 IT GC 
"IPP-19 CULEBRA PHOSPHATE < 0.0100 NA 0.0000 mg/l T-P04-P 02/12/88 2 IT GC 
"IPP-19 CULEBRA PHOSPHATE 0.0300 NA 0.0000 mg/1 T·P04 · P 08/29/88 3 IT GC 

"IPP-19 CULEBRA PHOSPHORUS 0.0100 NA 0.0000 mg/l 11/03/89 4 IT GC 

"IPP-19 CULEBRA PHOSPHORUS < 0.0100 NA 0.0000 1119/l 06/13/90 5 IT GC 
"IPP-19 WLEBRA POTASSIUM 850.0000 NA 0.0000 1119/l 07/14/87 1 IT ME 
"IPP-19 WLEBU POTASSIUM 910.0000 890.0000 1118/l 02/12/88 2 IT ME 
"IPP-19 CULEBU POTASSIUM 760.0000 740.0000 1111/l 08/29/88 3 IT ME 

"IPP-19 CULEBRA POTASSIUM 600.0000 610.0000 118/l 11!03/89 4 IT MC 

"IPP-19 CULEBRA POTASSIUM 600.0000 580.0000 118/l 06/13/90 5 IT MC 

"IPP-19 WLEBRA PYRENE < 10.0000 NA 0.0000 ug/l 07/14/87 1 IT sv 
"IPP-19 WLEIRA PYRENE < 10.0000 < 10.0000 ut/l 02/12/88 2 IT sv 
"IPP-19 WLEBU PYRENE < 10.0000 NA 0.0000 ug/l 08/29/88 3 IT sv 
"IPP-19 CULEIU RESIDUE, FILTERABLE a 180 C 110000.0000 110000.0000 1111/l 07!14187 1 IT GC 

"IPP-19 CULEBU RESIDUE, FILTERABLE a 180 C 85400.0000 NA 0.0000 1111/l 02/12/88 2 IT GC 

• • • 
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WIPP·19 CULEBRA RESIDUE, FILTERABLE a 180 C 79000.0000 nooo.oooo 11191l 08129/88 3 IT GC 
WIPP·19 CULEBRA RESIDUE, FILTERABLE a 180 C 80000.0000 79200.0000 lll!lll 11/03189 41T GC 
WIPP-19 CULEBRA RESIDUE, FILTERABLE a 180 C moo.oooo 74500.0000 mgll 06113190 5 IT GC 
WIPP·19 CULEBRA RESIDUE, NONFILTERABLE a 105 C 330.0000 330.0000 11191l 07114187 1 IT GC 
WIPP·19 CULEBRA RESIDUE, NONFILTERABLE a 105 C 59.0000 NA 0.0000 11191l 02/12/88 2 IT GC 
WIPP-19 CULEBRA RESIDUE, NONFILTERABLE a 105 C 17.0000 16.0000 11191l 08/29/88 3 IT GC 
WIPP·19 CULEBRA RESIDUE, NONFILTERABLE a 105 C 20.0000 20.0000 11191l 11103189 4 IT GC 
WIPP·19 CULEBRA RESIDUE, NONFILTERABLE a 105 C 19.0000 16.0000 11191l 06113190 5 IT GC 
WIPP·19 CULEBRA SELENIUM < 0.5DOO < 0.5000 < 0.005 < 0.005 11VIl 07/14/87 1 IT ME 
WIPP·19 CULEBRA SELENIUM < 0.5000 < 0.5000 < 0.005 < 0.005 11VIl 02/12188 2 IT ME 
WIPP·19 CULEBRA SElENIUM < 0.0400 < 0.0400 mg/l 08!29188 3 IT ME 
WIPP·19 CULEBRA SELENI,UM < 0.5000 < 0.5000 < 0.005 < 0.005 IIISIIl 11!03/89 4 IT MT 
WIPP-19 CULEBRA SELENIUM < 0.5000 NA 0.0000 1181l 06113190 5 IT MT 
WIPP-19 CULEBRA SILICA 21.0000 21.0000 < 0.2 < 0.2 IIVIl 07/14187 1 IT ME 
WIPP·19 CULEBRA SILICA < 4.2000 NA 0.0000 null 02/12!88 2 IT ME 
WIPP·19 CULEBRA SILICA 4.3000 NA 0.0000 null 08/29188 3 IT ME 
WIPP·19 CULEBRA SILicA 4.4000 4.4000 mgll 11/03189 4 IT GC 
WIPP·19 CULEBRA SILICA 4.3000 NA 0.0000 mgll 06113190 5 IT GC 
WIPP·19 CULEBRA SILVER < 1.0000 < 1.0000 < 0.01 < 0.01 mgll 07114/87 1 IT ME 
WIPP·19 CULEBRA SILVER < 1.0000 < 1.0000 < 0.01 < 0.01 mgll 02/12188 2 IT ME 
WIPP·19 CULEBRA SILVER < 0.0200 < 0.0200 lllllll 08129188 3 IT ME 
WIPP-19 CULEBRA SILVER < 1.0000 < 1.0000 < 0.01 < 0.01 mgll 11103189 4 IT MT 
WJPP·19 CULEBRA SJLVU < 0.1000 < 0.1000 11181l 06113190 5 IT MT 
WIPP·19 CULEBRA SOOIUM 30000.0000 NA 0.0000 1181l 07/14/87 1 IT ME 
WJPP·19 CULEBRA SOOIUM 26500.0000 26500.0000 1181l 02/12!88 2 IT ME 
WIPP·19 CULEBRA SOOIUM 30900.0000 31200.0000 1181l 08/29188 3 IT ME 
WIPP·19 CULEBRA SOOIUM 23000.0000 23000.0000 mgll 11/03/89 4 IT MC 
WIPP·19 CULEBRA SOOJUM 31000.0000 31000.0000 lllllll 06113190 5 IT MC 
WIPP·19 CULEBRA SPECIFIC CONDUCTANCE 184000.0000 179000.0000 umos/crii25C 07/14/87 1 IT GC 
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YIPP·19 CULEBRA SPECIFIC CONDUCTANCE 158000.0000 159000.0000 Ll11hos/cmil25C 02112/88 2 IT GC 
YIPP·19 CULEBRA SPECIFIC CONDUCTANCE 90600.0000 90900.0000 Ll11hos/cmil25C 08/29/88 3 IT GC 
WIPP·19 CULEBRA SPECIFIC CONDUCTANCE 92238.0000 92458.0000 lllhos/cmil25C 11/03/89 4 IT GC 
YIPP·19 CULEBRA SPECIFIC CONDUCTANCE 90800.0000 91100.0000 lllhos/cmil25C 06/13/90 5 IT GC 

WIPP-19 CULEBRA STRONTIUM 44.0000 45.0000 < 0.01 < 0.01 1119/l 07/14/87 1 IT ME 

WJPP-19 CULEBRA STRONTIUM 35.0000 36.0000 < 0.01 < 0.01 1119/l 02/t2/88 2 IT ME 
YIPP-19 CULEBRA STRONTIUM 28.0000 28.0000 1119/l 08/29/88 3 IT ME 
WIPP·19 CULEBRA STRONTIUM 28.0000 28.0000 < o.ot < 0.01 1119/l 11/03/89 4 IT MT 

WIPP-t9 CULEBRA STRONTIUM 22.0000 22.0000 1119/l 06113/90 5 IT MT 

WJPP-t9 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/l 07/t4/87 t IT v 
YIPP-19 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 02/12/88 2 IT v 
WIPP-19 CULEBRA STYRENE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA SULFATE 5400.0000 NA 0.0000 1119/l 07/14/87 tiT GC 

WI PP-19 CULEBRA SULFATE 5700.0000 NA 0.0000 1119/l 02/12/88 2 IT GC 

WJPP-19 CULEBRA SULFATE 5500.0000 5400.0000 1119/l 08/29/88 3 IT GC 

WIPP-19 CULEBRA SULFATE 5600.0000 NA 0.0000 1119/l 1t/03/89 4 IT GC 

WIPP-19 CULEBRA SULFATE 5000.0000 NA 0.0000 1119/l 06/13/90 5 IT GC 

WJPP-19 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07/14/87 1 IT v 
WIPP-19 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 02/12/88 2 IT v 
WIPP-19 CULEBRA TETRACHLOROETHYLENE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 3 IT v 
WIPP-19 CULEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 07/14/87 tiT ME 

WIPP-19 CULEBRA THALLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 02/12/88 2 IT ME 
WIPP·t9 CULEBRA THALLIUM < 5.0000 NA 0.0000 1119/l 08/29/88 3 IT ME 

WIPP-t9 CULEBRA THALLIUM < 10.0000 < to.oooo < 0.01 < 0.01 1119/l tt/03/89 4 IT MT 

WIPP-19 CULEBRA THALLIUM < 0.1000 NA 0.0000 11111/l 06113/90 5 IT MT 

WIPP·t9 CULEBRA TIN < 4.0000 < 4.0000 < 0.04 < 0.04 1119/l 07/14/87 tiT ME 
WIPP-t9 CULEBRA TITANIUM < 3.0000 < 3.0000 < 0.03 < 0.03 1119/l 07114/87 tiT ME 

YIPP-t9 CULEBRA TITANIUM < O.tooo < O.tOOO < O.Ot < O.Ot 1119/l 02/t2/88 2 IT ME 

WIPP·t9 CULEBRA TITANIUM < 0.0070 < 0.0080 1118/l 08/29/88 3 IT ME 

• • • 
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~IPP-19 CULEBRA TITANIUM < 1.0000 < 1.0000 < 0.01 < 0.01 mg/l 11103189 4 IT MT 
~IPP-19 CULEBRA TITANIUM < 0.1000 < 0.1000 mg/l 06/13190 5 IT MT 
~IPP-19 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 07!14187 11T v 
~IPP-19 CULEBRA TOlUENE < 5.0000 NA 0.0000 T < 5.0 ugll 02!12/88 2 IT v 
~IPP-19 CULEBRA TOlUENE < 5.0000 < 5.0000 T < 5.0 ugll 08!29188 3 IT v 
~IPP-19 CULEBRA TOTAL ORGANIC CARBON 7.0000 7.0000 mg/l 07/14187 1 IT GC 
~IPP-19 CULEBRA TOTAL ORGANIC CARBON 7.0000 7.0000 mg/l 02!12/88 2 IT GC 
~IPP-19 CULEBRA TOTAL ORGANIC CARBON 5.0000 5.0000 mg/l 08/29188 3 IT GC 
~IPP-19 CULEBRA TOTAL ~GAMIC CARBON 1.0000 2.0000 IIIVIl 11103/89 4 IT GC 
~IPP-19 CULEBRA TOTAL ORGANIC CARBON 7.0000 5.0000 mgll 06!13190 5 IT GC 
~IPP-19 CULEBRA TOTAL ORGANIC HALOGEN 0.7900 1.1000 mgll 07/14187 1 IT GC 
WIPP-19 CULEBRA TOTAL ~GAMIC HALOGEN 1.1000 1.6000 mg/l 02/12/88 2 IT GC 
WIPP-19 CULEBRA TOTAL ORGANIC HALOGEN 1.6000 4.8000 mg/l 08/29188 3 IT GC 
WIPP-19 CULEBRA TOTAL ORGANIC HALOGEN 1.1000 3.2000 mg/l 11103/89 4 IT GC 
~IPP-19 CULEBRA TOTAL ORGANIC HALOGEN 0.5900 0.5400 mgll 06113190 5 IT GC 
~IPP - 19 CULEBRA TRANS- ,1, 2-0 ICHLOROETHYLENE < 5.0000 NA 0.0000 ugll 07114187 1 IT v 
~IPP-19 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ugll 02112188 21T v 
WIPP-19 CULEBRA TRANS-1,2-0ICHLOROETHYLENE < 5.0000 < 5.0000 T < 5.0 ugll 08/29/88 3 IT v 
WIPP-19 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 07114187 1 IT v 
WIPP-19 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ugll 02112188 2 IT v 
WIPP·19 CULEBRA TRANS· .1, 3-0 I CHLOROPROPENE < 5.0000 < 5.0000 T < 5.0 ug/l 08129188 3 IT v 
WIPP-19 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 07114187 1 IT v 
WIPP-19 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 02112/88 2 IT v 
WIPP-19 CULEBRA TRICHLOROETHYLENE < 5.0000 < 5.0000 T < 5.0 ugll 08129188 3 IT v 
WIPP-19 CULEBRA VANADIUM < 1.0000 < 1.0000 < 0.01 < 0.01 -all 07/14187 1 IT ME 
WIPP-19 CULEBRA VANADIUM < 1.0000 < 1.0000 < 0.01 < 0.01 IIIUil 02/12188 21T ME 
WIPP-19 CULEBRA VANADIUM 1.0000 1.0000 11181l 08129188 3 IT ME 
WIPP-19 CULEBRA VANADIUM < 5.0000 < 5.0000 < 0.05 < 0.05 -all 11103189 4 IT MT 
WIPP-19 CULEBRA VANADIUM < 0.5000 < 0.5000 1181l 06!13190 5 IT MT 
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YIPP·19 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 07/14/87 11T v 
YIPP·19 CULEUA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 02/12188 2 IT v 
YIPP·19 CULEBRA VINYL ACETATE < 10.0000 < 10.0000 T < 10 ug/l 08/29/88 3 IT v 
YIPP-19 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 07/14/87 11T v 
WIPP·19 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 02112188 2 IT v 
WIPP-19 CULEBRA VINYL CHLORIDE < 10.0000 < 10.0000 T < 10 ug/l . 08/29/88 3 IT v 
YIPP-19 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 07114/87 1 IT v 
YIPP-19 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 02112/88 2 IT v 
YIPP-19 CULEBRA XYLENE < 5.0000 < 5.0000 T < 5.0 ug/l 08/29/88 3 IT v 
YIPP·19 CULEBRA ZINC < 1.0000 < 1.0000 < 0.01 < 0.01 111!1/l 07/14/87 1 IT ME 
YIPP·19 CULEBRA ZINC 3.0000 1.0000 < 0.01 < 0.01 lllg/l 02112188 2 IT ME 
YIPP·19 CULEBRA ZINC 0.0510 0.1470 11111/l 08/29/88 liT ME 
YIPP·19 CULEBRA ZINC < 2.0000 < 2.0000 < 0.02 < 0.02 1118/l 11!03/89 4 IT MT 
YIPP-19 CULEBRA ZINC < 0.2000 < 0.2000 1118/l 06/13/90 5 IT MT 
YIPP·19 CULEBRA pH 7.0700 7.0500 07114/87 1 IT GC 
YIPP·19 CULEBRA pH 6.6700 6.1600 02112188 2 IT GC 

WIPP·19 CULEBRA pH 6.9100 NA 0.0000 08/29/88 3 IT GC 

WIPP·19 CULEBRA pH 7.2700 7.2700 11/03/89 4 IT GC 

WIPP-19 CULEBRA pH 7.2400 7.2400 06/13/90 51T GC 

** YIPP-25 
WIPP·25 CULEBRA 1,1,1·TRICHLOROETHANE < 2.0000 NA 0.0000 ug/l 02112186 1 IT v 
WIPP·25 CULEBRA 1, 1, 1:·TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP·25 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP·25 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 2.0000 NA 0.0000 ug/l 02112186 1 IT v 
WIPP·25 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04115/87 2 IT v 
WIPP·25 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP·25 CULEBRA 1,1,2-TRICHLOROETHANE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP·25 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 

• I • • 
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WIPP-25 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP·25 CULEBRA 1,1·DICHLOROETHANE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA 1, 1·D'ICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA 1,1·DICHLOROETHYLENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04115/87 2 IT v 
WIPP-25 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA 1,2,4-TRICHLOROBENZENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 1,2,4~TRICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 04!15/87 2 IT sv 
WIPP-25 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA 1,2-DICHLOROBENZENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 1,2-0ICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA 1,2·DiCHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA 1,2-0ICHLOROETHANE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP·25 CULEBRA 1,2-0ICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 31T v 
WIPP-25 CULEBRA 1,2-0ICHLOROPROPANE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA 1,2-0ICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 21T v 
WIPP·25 CULEBRA 1,2-0lCHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA 1,3-0ICHLOROBENZENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 1,3-DICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 04/15/87 21T sv 
WIPP-25 CULEBRA 1,3·D~CHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA 1,3-0JCHLOROPROPYLENE < 2.0000 NA 0.0000 ug/l 02!12/86 1 IT v 
WIPP-25 CULEBRA 1,4-DtCHLOROBENZENE < 2.0000 llA 0.0000 ug/l 02!12/86 1 IT sv 
WIPP-25 CULEBRA 1,4-DICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 04/15/87 21T sv 
WIPP-25 CULEBRA 1,4·DICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 03/28/88 31T sv 
WIPP-25 CULEBRA 2,4,5·TRICHLOROPHENOL < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 Cl.ILEBRA 2,4,5·TRICHLOROPHENOL < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 Cl.ILEBRA 2,4,5·TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/28/88 liT sv 
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WIPP-Z5 WLEBRA Z,4,6-TRICHLOROPHENOL < z.oooo NA 0.0000 ug/l 02!12186 11T sv 
WIPP·Z5 aJLEIRA 2,4,6-TRICHLOROPHENOL < 20.0000 NA 0.0000 ug/l 04/15/87 ZIT sv 
WIPP·Z5 WLEBRA 2,4,6-JRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/Z8/88 3 IT sv 
WIPP-Z5 llJLEBRA Z,4·DICHLOROPHENOL < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP·25 llJLEBRA Z,4·DICHLOROPHENOL < zo.oooo NA 0.0000 ug/l 04/15/87 ZIT sv 
WIPP·Z5 llJLEIRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP·Z5 llJLEBRA 2,4-DIMETHYLPHENOL < z.oooo NA 0.0000 ug/l OZ/1Z/86 1 IT sv 
WIPP-Z5 aJLEBRA Z,4·DIMETHYLPHENOL < zo.oooo NA 0.0000 ug/l 04/15/87 ZIT sv 
WIPP·Z5 llJLEBRA Z,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-Z5 CULEBRA 2,4-DINITROPHENOL < 20.0000 NA 0.0000 ug/l 02!12186 1 IT sv 
WIPP-25 CULEBRA Z,4·DINITROPHENOL < 100.0000 NA 0.0000 ug/l 04/15/87 Z IT sv 
WIPP-Z5 llJLEBRA Z,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 03/Z8/88 l IT sv 
WIPP·Z5 llJLEBRA Z,4-DI~ITROTOLUENE < z.oooo NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-Z5 llJLEBRA Z,4-DINITROTOLUENE < zo.oooo NA 0.0000 ug/l 04/15/87 Z IT sv 
WIPP-25 llJLEIRA Z,4·DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/Z8/88 liT sv 
WIPP-Z5 llJLEBRA Z,6·DINITROTOLUENE < z.oooo NA 0.0000 ug/l OZ/1Z/86 1 IT sv 
WIPP·Z5 llJLEBRA Z,6·DINITROTOLUENE < 20.0000 NA 0.0000 ug/l 04/15/87 ZIT sv 
WIPP-25 llJLEBRA 2,6-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP·Z5 aJLEBRA Z·IUTAIIONE < zo.oooo NA 0.0000 ug/l OZ/12/86 1 IT v 
WIPP·Z5 llJLEBRA Z-IUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 Z IT v 
WIPP·Z5 llJLEBRA Z·IUTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/Z8/88 3 IT v 
WIPP-Z5 llJLEIRA Z·CHLOROETHYLVINYL ETHER < z.oooo NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-Z5 llJLEIRA Z·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
WIPP-25 llJLEBRA Z·CHLoROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 3 IT v 
WIPP·Z5 llJLEBRA 2-CHLOiONAPHTHALENE < 2.0000 NA 0.0000 ug/l OZ/12/86 1 IT sv 
WIPP-Z5 llJLEB!tA 2-CHLORONAPHTHALENE < zo.oooo NA 0.0000 ug/l 04/15/87 ZIT sv 
WIPP-Z5 llJLEIRA Z·CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/Z8/88 3 IT sv 
WIPP·Z5 llJLEBRA Z·CHLOROPHENOL < z.oooo NA 0.0000 ug/l OZ/12/86 1 IT sv 
WIPP-25 aJLEIRA 2-CHLOROPHENOL < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 

• • • 
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-
WIPP-25 CULEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WJPP-25 CULEBRA 2-HEXANONE < 20.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WJPP-25 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA 2-HEXAIIONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA 2-METHYLNAPHTHALENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 2·METHYLNAPHTHALENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WJPP-25 CULEBRA 2·METH1LNAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/28/88 31T sv 
YIPP·25 CULEBRA 2-METHYLPHEIIOL < 2.0000 NA 0.0000 ug/l 02/12/86 11T sv 
YIPP-25 CULEBRA 2-METHYLPHENOI. < 20.0000 NA 0.0000 ug/l 04/15!87 2 IT sv 
WIPP-25 CULEBRA 2·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
YIPP·25 CULEBRA 2-IIITROAIIILIIIE < 2.0000 NA 0.0000 ug/l 02/12/86 11T sv 
WIPP-25 CULEBRA 2-NITR~NILINE < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
YIPP-25 CULEBRA 2-IIITROANILINE < 50.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
YIPP-25 CULEBRA 2-NITROPHENOI. < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 2-N ITROPHENOL < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA 2- II ITROPHENOL < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
YJPP-25 CULEBRA 3.3'-DICHLOROBENZIDINE < 2.0000 NA 0.0000 ug/l 02/12186 11T sv 
WIPP-25 CULEBRA 3.3'-DICHLOROBENZIDINE < 40.0000 NA 0.0000 ug/l 04/15/87 2 IT SV 
YIPP-25 CULEBRA 3.3'-DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA 3.4-BENZOFLUORANTHENE < 2.0000 NA 0.0000 ug/l 02112/86 1 IT sv 
WJPP-25 CULEBRA 3.4-BENZOFLUORANTHENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA 3.4-BENZOFLUORANTHENE < 10.0000 IIA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA 3-NITROANILINE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT SV 
WIPP-25 CULEBRA 3-NITROANILINE < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA 3·111TROANILINE < 50.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP·25 CULEBRA 4.6·DINITRO·O·CRESOL < 20.0000 NA 0.0000 ug/l 02/12/86 11T sv 
WIPP-25 CULEBRA 4.6·DINITRO·O·CRESOL < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
YIPP-25 CULEBRA 4.6-DINITRO·O-CRESOL < 50.0000 NA 0.0000 ug/l 03/28/88 3 IT SV 
WIPP·25 CULEBRA 4-BROMOPHENYL PHENYL ETHER < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT SV 
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WIPP-25 CULEBRA 4-IROMOPHENYL PHENYL ETHER < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT SV 

WIPP-25 CULEBRA 4-IROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP-25 CULEBRA 4-CHLOROANILINE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 4-CHLOROANILINE < 20.0000 NA 0.0000 ug/l 04/15/87 21T sv 
WIPP-25 CULEBRA 4-CHLOROANILINE < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP-25 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 20.0000 NA 0.0000 ug/l 04/15/87 21T sv 
WIPP-25 CULEBRA 4-CHLOROPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA 4-METHYL-2-PENTANONE < 20.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA 4-METHYl-2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA 4·METHYL·2-PENTANONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 liT v 
WIPP-25 CULEBRA 4·METHYLPHENOL < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEIRA 4-METHYLPHENOL < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP-25 CULEBRA 4-NITROANILINE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 4-NITROANILINE < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA 4·NITROANILINE < 50.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP-25 CULEBRA 4-N ITROPHENOL < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA 4-NITROPHENOL < 100.0000 NA 0.0000 U9/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA 4·NITROPHENOL < 50.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA ACENAPHTHENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA ACENAPHTHENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 03/28/88 31T sv 
WIPP-25 CULEBRA ACENAPHTHYLENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA ACENAPHTHYLENE < 20.0000 NA 0.0000 ug/l 04/15/87 21T sv 
WIPP-25 CULEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 03/28/88 ]IT sv 
WIPP-25 CULEBRA ACETONE 21.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA ACETONE < 10.0000 NA 0.0000 r < 10 ug/l 04/15/87 21T v 
WIPP-25 CULEBRA ACETONE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 3 IT v 

• • • 
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WIPP·25 CULEBRA ACROLEIN < 20.0000 NA 0.0000 ug/l 02112/86 11T v 
WIPP-25 CULEBRA ACRYLONITRILE < 20.0000 NA 0.0000 ug/l 02!12/86 11T v 
WIPP-25 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 02/12/86 11T GC 
WIPP-25 CULEBRA ALKALINITY (C03) 0.0000 0.0000 mg/l 04/15/87 2 IT GC 
WIPP-25 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 03/28/88 3 IT GC 
WIPP·25 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA ALKALINITY (HC03) 120.0000 NA 0.0000 mg/l 02112/86 1 IT GC 
WIPP-25 CULEBRA ALKALINITY (HC03) 100.0000 100.0000 mg/l 04/15/87 21T GC 
WIPP·25 CULEBRA ALKALINITY (HC03) 130.0000 NA 0.0000 mg/l 03/28/88 3 IT GC 
WIPP-25 CULEBRA ALKALINITY (HC03) 120.0000 120.0000 mg/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 mg/l 02!12/86 11T ME 
WIPP·25 CULEBRA . ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 mg/l 04/15/87 2 IT ME 
WIPP·25 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 1118/l 03/28/88 3 IT ME 
WIPP-25 CULEBRA ALUMINUM < 2.0000 < 2.0000 < 0.2 < 0.2 mg/l 06/27/89 4 IT MT 
WIPP·25 CULEBRA ANILINE < 2.0000 NA 0.0000 ug/l 02/12186 1 IT sv 
WIPP·25 CULEBRA ANTHRACENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA ANTHRACENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP·25 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA ANTIMONY < 0.5000 ' NA 0.0000 < 0.05 < 0.05 mg/l 04/15/87 2 IT ME 
WIPP-25 CULEBRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 11(1/l 03/28/88 3 IT ME 
WIPP-25 CULEBRA ANTIMONY < 0.0600 < 0.0600 < 0.06 < 0.06 mg/l 06/27/89 4 IT MT 
WIPP·25 CULEBRA ARSENIC 0.2700 NA 0.0000 < 0.001 < 0.001 mg/l 02/12/86 11T ME 
WIPP·25 CULEBRA ARSENIC < 0.0500 NA 0.0000 < 0.005 < 0.005 mg/l 04/15/87 2 IT ME 
WIPP·25 CULEBRA ARSENIC < 0.0050 NA 0.0000 < 0.005 < 0.005 q/l 03/28/88 3 IT ME 
WIPP·25 CULEBRA ARSENIC < 0.0100 NA 0.0000 < 0.01 < 0.01 1118/l 06/27/89 4 IT MT 
WIPP·25 CULEBRA BARIUM < 0.0500 NA 0.0000 < 0.05 < 0.05 1118/l 02/12/86 1 IT ME 
WIPP·25 CULEBRA BARIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 q/l 04/15/87 2 IT ME 
WIPP·25 CULEBRA BARIUM < 0.0500 < o.o5oo < o.r.rs < 0.005 Mg/l 03/28/88 3 IT ME 
WIPP·25 CULEBRA BARIUM < 2.0000 < 2.0000 < 0.2 < 0.2 1118/l 06/27/89 4 IT MT 
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WIPP-25 aJLEBRA BENZENE < 2.0000 NA 0.0000 ug/l 02/12186 11T v 
WIPP-25 aJLEBlA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 aJLEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 aJLEBRA BENZIDINE < 8.0000 NA 0.0000 ug/l 02112186 1 IT sv 
WIPP-25 aJLEBRA BENZO(A)A~THRACENE < 2.0000 NA 0.0000 ug/l 02112186 1 IT sv 
WIPP-25 aJLEBRA BENZO(A)ANTHRACENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 aJLEBRA BENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA BENZO(A)PYRENE < 2.0000 NA 0.0000 ug/l 02112/86 1 IT sv 
WIPP-25 CULEBRA BENZO(A)PYRENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA BENZO(G,H,I)PERYLENE < 2.0000 NA 0.0000 ug/l 02112186 1 IT sv 
WIPP-25 CULEBRA BENZO(G,H,I)PERYLENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 WLEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 WLEBRA BENZO(K)FLUORANTHENE < 2.0000 NA 0.0000 ug/l 02112/86 1 IT sv 
WIPP·25 WLEBRA BENZO(K)FLUORftNTHENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 aJLEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 WLEBRA BENZOIC ACID < 2.0000 NA 0.0000 ug/l 02/12/86 11T sv 
WIPP·25 WLEBRA BENZOIC ACID < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 WLEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP·25 WLEBRA BENZYL ALCOHOL < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 WLEBRA BENZYL ALCOHOL < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA BENZYL ALCOHOL < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 02/12/86 1 IT ME 
WIPP-25 CULEBRA BERYLLIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 119/l 04/15/87 2 IT ME 

WIPP-25 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 119/l 03/28/58 liT ME 
WIPP·25 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 119/l 06/27/39 41T MT 
WIPP-25 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 2.0000 NA 0.0000 ug/l 02/12186 1 IT s~ 

WIPP·25 WLEBRA BIS(2·CHLOROETHOXY)METHANE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP·25 WLEBRA BIS(27CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 

• • • 
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WIPP-25 CULEBRA BI5(2-CHLOROETHYL)ETHER < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA BI5(2·CHLOROETHYL)ETHER < 20.0000 NA 0.0000 ug/l 04/15/87 21T sv 
WIPP·25 CULEBRA BIS(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA BI5(2 ~ CHLOROISOPROPYL)ETHER < 2.0000 NA 0.0000 Ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA BI5(2-CHLOROI50PROPYL)ETHER < 20.0000 NA 0.0000 ug/l 04115/87 2 IT sv 
WIPP-25 CULEBRA BI5(2-CHLOROJSOPROPYL)ETHER < 10.0000 NA 0.0000 Ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA BI5(2·ETHYLHEXYL)PHTHALATE 280.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA BI5(2-ETHYLHEXYL)PHTHALATE < 20.0000 NA 0.0000 Ug/l 04!15/87 2 IT sv 
WIPP-25 CULEBRA BI5(2·ETHYLHEXYL)PHTHALATE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA BIS(CHLOROMETHYL)ETHER < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA BORON 1.7000 NA 0.0000 < 0.01 < 0.01 mg/l 02/12/86 1 IT ME 
WIPP-25 CULEBRA BORON 1.5000 NA 0.0000 < 0.01 < 0.01 mg/l 04/15/87 21T ME 
WIPP-25 CULEBRA BORON 1.8000 1.8000 < 0.01 < 0.01 mg/l 03128/88 3 IT ME 
WIPP-25 CULEBRA BORON 1.7000 1.7000 < 0.02 < 0.02 mg/l 06127169 4 IT MT 
WIPP-25 CULEBRA tJROMIDE 4.0000 4.4000 mg/l 02/12/86 1 IT GC 
WIPP-25 CULEBRA BROMIDE 4.0000 4.0000 mg/l 04/15187 2 IT GC 
WIPP-25 CULEBRA BROMIDE 4.0000 4.0000 mg/l 03/28/88 3 IT GC 
WIPP-25 CULEBRA BROMIDE 6.0000 5.0000 mg/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA BROMOFORM < 2.0000 NA 0.0000 ug/l 02112/86 1 IT v 
WIPP-25 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA BUTYL BENZYL PHTHALATE < 2.0000 NA 0.0000 ug/l 02112/86 1 IT sv 
WIPP-25 CULEBRA BUTYL BENZYL PHTHALATE < 20.0000 NA 0.0000 ug/l 04/15!87 2 IT sv 
WIPP-25 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 N~ 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA CADMillt < 0.0500 NA 0.0000 < 0.005 < 0.005 11111/l 04115/87 2 IT ME 
WIPP-25 CULEBRA CADMillt < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 03/28/88 liT ME 
WIPP-25 CULEBRA CAOMillt < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 06/27/89 4 IT MT 
WIPP-25 CULEBRA CALLI lit 1200.0000 1100.0000 q/l 02/12/86 1 IT ME 
WIPP-25 CULEBRA CALC I lit 1100.0000 1100.0000 nv/l 04/15/87 2 IT ME 
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YIPP-25 CULEBRA CALCIUM 1100.0000 1100.0000 rre/l 03128/88 3 IT ME 
YIPP-25 CULEBRA CALCIUM 1300.0000 NA 0.0000 mg/l 06/27/89 4 IT MC 
YIPP·25 CULEBRA CARBON DISULFIDE < 2.0000 NA 0.0000 ug/l 02/12/86 tiT v 
YIPP·25 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA CARBON TETRACHLORIDE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP·25 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04115/87 2 IT v 
WIPP-25 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03128/88 3 IT v 
WIPP·25 CULEBRA CESIUM < 0.1000 < 0.1000 < 0.1 < 0.1 nvtl 02!12/86 1 IT ME 
WIPP-25 CULEBRA CESIUM < 0.0100 NA 0.0000 < 0.01 < 0.01 nv/l 04/15/87 2 IT ME 
WIPP-25 CULEBRA CESIUM 0.0100 0.0100 < 0.01 < 0.01 rre/l 03128/88 3 IT ME 
WIPP-25 CULECRA CESIUM <. 0.1000 < 0.1000 < 0.1 < 0.1 mg/l 06/27/89 4 IT MT 
WIPP-25 CULEBRA CHLORIDE 6200.0000 NA 0.0000 mg/l 02/12/86 1 IT GC 
WIPP·25 CULEBRA CHLORIDE 6500.0000 NA 0.0000 mg/l 04/15/87 2 IT GC 
WIPP·25 CULEBRA CHLORIDE 6500.0000 NA 0.0000 mg/l 03/28/88 3 IT GC 
WIPP-25 CULEBRA CHLORIDE 6500.0000 NA 0.0000 mg/l 06!27/89 4 IT GC 
WIPP-25 CULEBRA CHLOROBENZENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03!28/88 3 IT v 
WIPP·25 CULEBRA CHLOROETHANE < 2.0000 NA 0.0000 ug/l 02!12/86 1 IT v 

' 0.0000 ug/l 04/15/87 2 IT WIPP-25 CULEBRA CHLOROETHANE < 10.0000 NA T < 10 v 
WIPP-25 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 liT v 
WIPP-25 CULEBRA CHLOROFORM < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 04115/87 2 IT v 
WIPP-25 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA CHROMIUM < 0.3000 NA 0.0000 < 0.03 < 0.03 nv/l 02/12/86 1 IT ME 
WIPP-25 CULEBRA CHROM'UM < 0.1000 NA 0.0000 < 0.01 < 0.01 nv/t 04115/87 2 IT ME 
WIPP-25 CULEBRA CHROMIUM < 0.1000 < 0.1000 < 0.01 < 0.01 nv/l 03128/88 3 IT ME 
WIPP-25 CULEBRA CHROMIUM 0.2000 0.2000 0.01 0.01 mg/l 06/27/89 4 IT MT 

• • • 
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~IPP-25 CULEBRA CHRYSENE < 2.00DO NA 0.0000 ug/l 02/12/86 1 IT sv 
~IPP-25 CULEBRA CHRYSENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT SV 
~IPP-25 CULEBRA CHRYSENE < 10.0000 NA 0.0000 ug/l 03!28/88 3 IT sv 
~IPP-25 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 Ug/l 04/15/87 21T v 
~IPP-25 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
~IPP-25 CULEBRA COBALT < 0.1000 NA 0.0000 < 0.1 < 0.1 111!1/l 02/12/86 1 IT ME 
~IPP-25 CULEBRA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 -s/l 04/15/87 2 IT ME 
~IPP-25 CULEBRA COBALT < 0.1000 < 0.1000 < 0.01 < 0.01 -s/l 03/28/88 3 IT ME 
~IPP-25 CULEBRA COBALT < 0.0500 < 0.5000 < 0.05 < 0.05 -s/l 06/27/89 4 IT Ml 
~IPP-25 CULEBRA COPPER < 0.1000 NA 0.0000 < 0.01 < 0.01 ..,,. 02/12/86 1 IT ME 
WIPP-25 CULEBRA COPPER < 0.1000 NA 0.0000 < 0.01 < 0.01 -s/l 04/15/87 21T ME 
loiiPP-25 CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 Iaiii t 03/28/88 3 IT ME 
~IPP-25 CULEBRA COPPER < 0.2500 < 0.2500 < 0.025 < 0.025 119/l 06/27/89 4 IT Ml 
WIPP-25 CULEBRA CYANIDE < 0.0200 < 0.0200 ..,,. 02/12/86 1 IT GC 
~IPP-25 CULEBRA CYANIDE < 0.0200 NA 0.0000 119/l 04/15/87 2 IT GC 
loiiPP-25 CULEBRA CYANIDE < 0.0200 NA 0.0000 ..,,. 03/28/88 3 IT GC 
loiiPP-25 CULEBRA CYANIDE < 0.0100 NA 0.0000 111!1/l 06/27/89 4 IT GC 
YIPP-25 CULEBRA DI-~·BUTYL PHTHALATE 3.5000 NA 0.0000 ug/l 02/12/86 11T sv 
loiiPP-25 CULEBRA DI-N-BUTYL PHTHALATE < 20.0000 NA 0.0000 ug/l 04!15/87 2 IT Sit 

loiiPP-25 CULEBRA DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ug/t 03/28/88 3 IT sv 
~IPP-25 CULEBRA 01-N-OCTYL PHTHALATE 33.0000 NA 0.0000 ug/t 02/12/86 1 IT Sll 

loiiPP-25 CULEBRA DI-N-OCTYL PHTHALATE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT Sll 
WIPP-25 CULEBRA DI-N-OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 03/28/88 31T sv 
~IPP-25 CULEBRA DIBENZO(A,H)ANTHRACENE < 2.0000 NA 0.0000 ug/l 02!12/86 1 IT sv 
loiiPP-25 CULEBRA DIBENZO(A,H)ANTHRACENE < 20.0000 NA 0.0000 ug/l 04/15/87 21T S\1 
loiiPP-25 CULEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT Sll 
WIPP-25 CULEBRA DIBENZOFURAN < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA D IBENZOF.URAN < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA DIBENZOFURAN < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
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WIPP-25 CULEBRA DIBROMOCHLOROMETHANE < 2.0000 NA 0.0000 ug/l 02/t2/86 t IT v 
WIPP-25 CULEBRA OIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/t5/87 2 IT v 
WIPP·25 CULEBRA OIBROMOCHLOROMETHANE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEIRA OICHLOROBROMOMETHAIIE < 2.0000 IIA 0.0000 ug/l 021t2/86 1 IT v 
WIPP-25 CULEBRA OICHLOROBROMOMETHAIIE < 5.0000 IIA 0.0000 T < 5.0 ug/l 04/t5/87 2 IT v 
WIPP-25 CULEBRA OICHLOROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP·25 CULEBRA OIETHYL PHTHALATE < 2.0000 NA 0.0000 ug/l 02/12186 t IT sv . 
WIPP·25 CULEBRA DIETHYL PHTHALATE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA DIETHYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA DIMETHYL PHTHALATE < 2.0000 IIA 0.0000 ug/l 021t2/86 1 IT sv 
WIPP·25 CULEBRA DIMETHYL PHTHALATE < 20.0000 IIA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP·25 CULEBRA DIMETHYL PHTHALATE < 10.0000 IIA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA ETHYLBENZENE < 2.0000 IIA 0.0000 ug/l 02/12/86 1 IT v 
WIPP·25 CULEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA ETHYLBEIIZENE < 5.0000 IIA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
YIPP-25 CULEBRA Eh 438.0000 IIA 0.0000 lffJ 021t2/86 t IT GC 

WIPP·25 CULEBRA flUORANTHENE < 2.0000 IIA 0.0000 ug/l 02/t2/86 tiT sv 
WIPP-25 CULEBRA flUORAIITHENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA flUORANTHENE < to.oooo IIA .0.0000 ug/l 03/28/88 3 IT sv 
WIPP·25 CULEBRA flUORENE < 2.0000 IIA 0.0000 ug/l 02/12/86 tiT sv 
WIPP-25 CULEBRA flUORENE < 20.0000 IIA 0.0000 ug/l 04/t5/87 2 IT sv 
WIPP-25 CULEBRA flUORENE < 10.0000 IIA 0.0000 ug/l 03/28/88 3 IT SV 
WIPP·25 CULEBRA flUORIDE 1.6000 t.6000 1119/l 02/t2186 t IT GC 

WIPP·25 CULEBRA flUORIDE 1.5000 NA 0.0000 1119/l 04/15/87 2 IT GC 
WIPP·25 CULEBRA flUORIDE 1.5000 IIA 0.0000 11111/l 03/28/88 3 IT GC 

WIPP·25 CULEBRA flUORIDE 1.4000 1.4000 11111/l 06127/89 41T GC 

WIPP·25 CULEBRA HEXACHLOROBENZENE < 2.0000 NA 0.0000 ug/l 02/12186 1 IT sv 
YIPP-25 CULEBRA HEXACHLOROBENZEIIE < 20.0000 IIA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP·25 CULEBRA HEXACHLOROBEIIZEIIE < 10.0000 IIA 0.0000 ug/l 03/28/88 3 IT sv 

• ) • • 
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WIPP-25 CULEBRA HEXACHLOROBUTAOIENE < 2.0000 NA 0.0000 ug/l 02112186 1 IT sv 
WIPP-25 CULEBRA HEXACHLOROBUTADIENE < 20.0000 NA 0.0000 Ug/l 04/15/87 ZIT sv 
WIPP-25 CULEBRA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 03128/88 3 IT sv 
WIPP-25 CULEBRA HEXACHLOROCYCLOPENTAOIENE < 2.0000 NA 0.0000 Ug/l 02112186 1 IT sv 
WIPP-25 CULEBRA HEXACHLOROCYCLOPENTADIENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 03128/88 3 IT sv 
WIPP-25 cULEBRA HEXACHLOROETHANE < 2.0000 NA 0.0000 Ug/l 02112/86 1 IT sv 
WIPP-25 CULEBRA HEXACHLOROETHANE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 03128/88 3 IT sv 
WIPP-25 CULEBRA INDEN0(1,2,3·CO)PYRENE < 2.0000 NA 0.0000 Ug/l 02/12186 1 IT sv 
WIPP-25 CULEBRA INDENOC1,2,3-CO)PYRENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA INDEN~(1,2,3·CD)PYRENE < 10.0000 NA 0.0000 Ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA IOOIDE < 1.0000 NA 0.0000 mg/l 02112/86 1 IT GC 
WIPP-25 CULEBRA IOOIDE < 2.0000 NA 0.0000 mg/l 04/15/87 2 IT GC 
WIPP-25 CULEBRA IOOIDE < 2.0000 NA 0.0000 lllg/l 03/28/88 3 IT GC 
WIPP-25 CULEBRA IOOIDE < 2.0000 < 2.0000 lllg/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA IRON 0.4500 NA 0.0000 < 0.01 < 0.01 lllg/l 02/12/86 1 IT ME 
WIPP-25 CULEBRA I RpM 0.2000 NA 0.0000 < 0.01 < 0.01 lllg/l 04/15/87 2 IT ME 
WIPP-25 CULEBRA IRON 0.8000 0.8000 < 0.01 < 0.01 mg/l 03/28/88 3 IT ME 
WIPP-25 CULEBRA IRON 1.0000 1.0000 < 0.1 < 0.1 lllg/l 06127/89 4 IT MT 
WIPP-25 CULEBRA I SOPtM;IRONE < 8.0000 NA 0.0000 ug/l 02/12186 1 IT sv 
WIPP-25 CULEBRA ISOPHORONE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA ISOPHORONE < 10.0000 NA 0.0000 ug/l 03128/88 3 IT sv 
WIPP·25 CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 .. ,l 02/12/86 1 IT ME 
WIPP·25 CULEBRA LEAD < 0.5000 NA 0.0000 < 0.05 < 0.05 .. ,l 04/15/87 2 IT ME 
WIPP-25 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 .. ,l 03/28/88 3 IT ME 
WIPP·25 CULEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 .. ,l 06/27/89 4 IT MT 
WIPP·25 CULEBRA LITHIUM 0.2400 NA 0.0000 < 0.01 < 0.01 .. ,l 04115/87 2 IT ME 
WIPP·25 CULEBRA LITHIUM 0.2600 0.2600 < 0.01 < 0.01 .. ,l 03128/88 3 IT ME 
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YIPP-25 CULEBRA LITHIUM 0.2300 0.2300 < 0.01 < 0.01 mg/l 06/27/89 4 IT MT 

YIPP-25 CULEBRA MAGNESIUM 350.0000 330.0000 mg/l 02/12/86 1 IT ME 

YIPP-25 CULEBRA MAGNESIUM 330.0000 340.0000 mg/l 04/15/87 2 IT ME 

YIPP-25 CULEBRA MAGNESIUM 330.0000 330.0000 mg/l 03/28/88 3 IT ME 

UIPP-25 CULEBRA MAGNESIUM 350.0000 NA 0.0000 mg/l 06/27/89 4 IT MC 

YIPP-25 CULEBRA MANGANESE 0.1100 NA 0.0000 0.02 0.01 mg/l 02/12186 1 IT ME 

YIPP-25 CULEBRA MANGANESE 0.1100 NA 0.0000 < 0.005 < 0.005 mg/l 04/15/87 2 IT ME 

YIPP-25 CULEBRA MANGANESE 0.1300 0.1300 < 0.005 < 0.005 mg/l 03/28/88 3 IT ME 

YIPP-25 CULEBRA MANGANESE < o. 1500 < 0.1500 < 0.015 < 0.015 mg/l 06/27/89 4 IT MT 

YIPP-25 CULEBRA MERCURY 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 02/12/86 1 IT ME 
YIPP-25 CULEBRA MERCURY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 mg/l 04/15/87 2 IT ME 

YIPP-25 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 03/28/88 3 IT ME 
UIPP-25 CULEBRA MERCURY < 0.0002 < 0.0002 < 0.0002 < 0.0002 mg/l 06/27/89 4 IT MT 

UIPP·25 CULEBRA METHYL BROMIDE < 20.0000 NA 0.0000 ug/l 02/12/86 tiT v 
YIPP·25 CULURA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
YIPP-25 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 3 IT v 
UIPP-25 CULEBRA METHYL CHLORIDE < 20.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
YIPP-25 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
UIPP-25 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 liT v 
YIPP-25 CULEBRA METHYLENE CHLORIDE < 20.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
YIPP-25 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
YIPP-25 CULEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 41 T 35 ug/l 03/28/88 3 IT v 
UIPP-25 CULEBRA MOLYBDENUM 0.0300 0.0400 < 0.01 < 0.01 mg/l 02/12/86 1 IT ME 

YIPP-25 CULEBRA MOLYBDENUM 0.0600 NA 0.0000 < 0.01 < 0.01 111(1/l 04/15/87 2 IT ME 

UIPP-25 CULEBRA MOLYBDENUM < 1.0000 < 1.0000 < 0.01 < 0.01 IIV/l 03/28/88 3 IT ME 

YIPP-25 CULEBRA MOLYBDENUM < 0.2000 NA 0.0000 < 0.02 < 0.02 mg/l 06/27/89 4 IT MT 

UIPP-25 CULEBRA N-NITROS0-01-METHYLAMINE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP·25 CULEBRA N·NITROSO·DI·N·PIOPYLAMINE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP·25 QJLEBRA N·NITROSO·DI·N·PROPYLAMINE < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 

• • • 
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WIPP·25 CULEBRA N·NIT~OSO-DI-PHENYLAMINE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA N-NITROS0-01-PHENYLAMINE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA N-NITROSO-DI·PHENYLAMINE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA NAPHTHALENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA NAPHTHALENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 mg/l 02/12/86 11T ME 
WIPP-25 CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 ~/l 04!15/87 2 IT ME 
WIPP-25 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 ~/l 03/28/88 3 IT ME 
WIPP-25 CULEBRA NICKEL < 0.4000 < 0.4000 < 0.04 < 0.04 1118/l 06/27/89 4 IT MT 
WIPP-25 CULEBRA NITRATE 3.6000 3.5000 mg/l N03-N 02/12/86 1 IT GC 
WIPP-25 CULEBRA NITRATE 3.0000 NA 0.0000 mg/l N03-N 04/15/87 2 IT GC 
WIPP·25 CULEBRA NITRATE 2.6000 NA 0.0000 mg/l N03-N 03/28/88 3 IT GC 
WIPP-25 CULEBRA NITRATE 1.8000 1.8000 mg/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA NITROBENZENE < 2.0000 NA 0.0000 ug/l 02/12/86 11T sv 
WIPP-25 CULEBRA NITROBENZENE < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP-25 CULEBRA P·CHLORO·M·CRESOL < 2.0000 NA 0.0000 ug/l 02/12/86 11T sv 
WIPP-25 CULEBRA P·CHLORO-M-CRESOL < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 03128/88 3 IT sv 
WIPP-25 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 04/15/87 2 IT PC 
WIPP-25 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 03/28/88 3 IT PC 
WIPP-25 CULEBRA PENTACHLOROPHENOL < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP-25 CULEBRA PENTACHLOROPHENOL < 100.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP-25 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA PHENANTHRENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP·25 CULEBRA PHENANTHRENE < 20.0000 NA 0.0000 ug/l 04/15/87 21T sv 
WIPP·25 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP-25 CULEBRA PHENOL < 2.0000 NA 0.0000 ug/l 02!12/86 1 IT sv 
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WIPP·25 aJLEBRA PHENOL < 20.0000 NA 0.0000 ug/l 04/15/87 2 IT sv 
WIPP·25 aJLEBRA PHENOL < 10.0000 NA 0.0000 ug/l 03/28/88 3 IT sv 
WIPP·25 aJLEBRA PHENOL.ICS 0.0130 NA 0.0000 mg/l 02/12/86 1 IT GC 

WIPP·25 aJLEBRA PHENOUCS 0.0060 NA 0.0000 IIIQ/l 04/15/87 2 IT GC 

WIPP·25 aJLEBRA PHENOLICS 0.1060 NA 0.0000 mg/l 03/28/88 3 IT GC 
WIPP·25 aJLEBRA PHENOLICS < 0.0050 NA 0.0000 mg/l 06/27/89 4 IT GC 

WIPP·25 aJLEBRA PHOSPHATE < 0.0100 NA 0.0000 mg/l T·P04·P 02/12/86 1 IT GC 
WIPP·25 aJLEBRA PHOSPHATE 0.0200 NA 0.0000 mg/l T ·P04·P 04/15/87 2 IT GC 
WIPP·25 aJLEBRA PHOSPHATE 0.0300 NA 0.0000 mg/l T·P04·P 03/28/88 3 IT GC 
WIPP·25 aJLEBRA PHOSPHORUS 0.0200 NA 0.0000 mg/l 06/27/89 4 IT GC 

WIPP·25 aJLEBRA POTASSIUM 110.0000 100.0000 mg/l 02/12/86 1 IT ME 

WIPP·25 aJLEBRA POTASSIUM 120.0000 NA 0.0000 mg/l 04/15/87 2 IT ME 
WIPP·25 aJLEBRA POTASS~UM 150.0000 150.0000 mg/l 03/28/88 3 IT ME 

WIPP·25 aJLEBRA POTASSIUM 160.0000 NA 0.0000 mg/l 06/27/89 4 IT MC 

WIPP·25 aJLEBRA PYRENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT sv 
WIPP·25 aJLEBRA PYRENE : < 20.0000 NA o.oooo ug/l 04/15/87 2 IT sv 
WIPP·25 aJLEBRA PYRENE < 10.0000 NA 0.0000 ug/l 03/28/88 liT sv 
WIPP·25 aJLEBRA RESIDUE, FILTERABLE a 180 C 14000.0000 NA 0.0000 111!1/l 02/12/86 1 IT GC 

WIPP·25 aJLEBRA RESIDUE, FILTERABLE a 180 C 14000.0000 NA 0.0000 111!1/l 04/15/87 2 IT GC 

WIPP·25 aJLEBRA RESIDUE, FILTERABLE a 180 C 14800.0000 NA 0.0000 mg/l 03/28/88' 3 IT GC 

WIPP·25 aJLEBRA RESIDuE, FILTERABLE a 180 C 14500.0000 14500.0000 mg/l 06/27/89 4 IT GC 

WIPP·25 aJLEBRA RESIDUE, NONFILTERABLE a 105 C 45.0000 NA 0.0000 mg/l 02/12/86 1 IT GC 

WIPP·25 aJLEBRA RESIDUE, NONFILTERABLE a 105 C 37.0000 NA 0.0000 1119/l 04!15/87 2 IT GC 

WIPP·25 aJLEBRA RESIDUE, NONFILTERABLE a 105 C 29.0000 24.0000 IIIQ/l 03/28/88 3 IT GC 

WIPP·25 aJLEBRA RESIDUE, NONFILTERABLE a 105 C 6.0000 13.0000 1119/l 06/27/89 4 IT GC 

WIPP·25 aJLEBRA SELENIUM < 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 02!12/86 1 IT ME 
WIPP·25 aJLEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 04115/87 2 IT ME 
WIPP·25 aJLEBRA SELENIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 1119/l 03/28/88 3 IT · ME 
WIPP·25 aJLEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 06/27/89 4 IT MT 

• • • 
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WIPP-25 WLEBRA SILICA 31.0000 NA 0.0000 < 0.21 < 0.21 mg/l 02/12/86 1 IT Mf 

WIPP-25 WLEBRA SILICA 32.0000 NA 0.0000 < 0.2 < 0.2 11111/l 04/15/87 2 IT ME 
WIPP-25 WLEBRA SILICA 13.0000 13.0000 1118/l 03/28/88 3 IT ME 
WIPP-25 WLEBRA SILICA 14.0000 14.0000 1118/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA SILVER < 0.1000 NA 0.0000 < 0.01 < 0.01 11111/l 04/15/87 2 IT ME 
WIPP-25 CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 11111/l 03/28/88 3 IT Mf 

WIPP-25 CULEBRA SILVER 0.1000 0.1000 < 0.01 < 0.01 mg/l 06/27/89 4 IT MT 
WIPP-25 CULEBRA SODitM 3400.0000 3300.0000 1118/l 02112/86 1 IT ME 
WIPP-25 CULEBRA SODIUM 3400.0000 NA 0.0000 1118/l 04/15/87 2 IT ME 
WIPP-25 CULEBRA SOOIUM 3300.0000 3300.0000 mg/l 03/28/88 3 IT ME 
WIPP·25 CULEBRA SOOIUM 3800.0000 NA 0.0000 mg/l 06/27/89 4 IT MC 
WIPP-25 CULEBRA SPECIFIC CONDUCTANCE 20800.0000 NA 0.0000 umos/cmiil25C 02/12186 1 IT GC 
WIPP·25 CULEBRA SPECIFIC CONDUCTANCE 21500.0000 21500.0000 umos/cmiil25C 04/15/87 2 IT GC 
WIPP-25 CULEBRA SPECIFIC CONDUCTANCE 21900.0000 22000.0000 umostcmiil25c 03/28/88 liT GC 
WIPP-25 CULEBRA SPECIFIC CONDUCTANCE 25107.0000 25237.0000 ll4hos/cmiil25C 06/27/89 4 IT GC 
WIPP·25 CULEBRA STRONTIUM 1.3900 1.4200 < 0.01 < 0.01 mg/l 02112186 1 IT ME 
WIPP·25 CULEBRA STRONTIUM 1.8000 NA 0.0000 < 0.01 < 0.01 1118/l 04/15/87 2 IT ME 
WIPP·25 CULEBRA STRONTIUM 19.0000 19.0000 < 0.01 < 0.01 1119/' 03/28/88 liT ME 
WIPP-25 CULEBRA STRONTIUM 18.0000 NA 0.0000 < 0.01 < 0.01 1119/l 06/27/89 4 IT MT 
WIPP-25 CULEBRA STYRENE < 2.0000 NA 0.0000 ug/l 02/12186 1 IT v 
WIPP·25 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP·25 CULEBRA SULFATE 2400.0000 NA 0.0000 1119/l 02/12186 tiT GC 
WIPP-25 CULEBRA SULFATE 2400.0000 2300.0000 1119/l 04/15/87 2 IT GC 
WIPP·25 CULEBRA SULFATE 2600.0000 NA 0.0000 111(1/l 03/28/88 liT GC 
WIPP-25 CULEBRA SULFATE 2100.0000 1800.0000 IIV/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA TETRACHLOROETHYLENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP·25 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP·25 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
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WIPP·25 CULEBRA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 q/l 04/15/87 2 IT ME 
WIPP-25 CULEIIA THALLIUM < 5.0000 NA 0.0000 < 0.005 < 0.005 111/l 03/28/88 3 IT ME 

WIPP-25 CULEBRA THALLIUM < 10.0000 NA 0.0000 < 0.01 < 0.01 ~/l 06/27/89 4 IT MT 
WIPP-25 CULEIRA TIN < 0.4000 NA 0.0000 < 0.04 < 0.04 q/l 04/15/87 21T ME 
WIPP-25 CULEBRA TITANIUM 0.8000 NA 0.0000 < 0.1 0.2 IIV/l 02/12/86 1 IT ME 

WIPP-25 CULEBRA TITANIUM < 0.3000 NA 0.0000 < 0.03 < 0.03 ~/l 04/15/87 21T ME 

WIPP-25 CULEBRA TITANIUM 0.3000 0.3000 < 0.03 < 0.03 q/l 03/28/88 3 IT ME 
WIPP-25 CULEBRA TITANIUM < 0.1000 NA 0.0000 < 0.01 < 0.01 111/l 06/27/89 41T MT 
WIPP-25 CULEBRA TOLUENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA TOTAL ORGANIC CARBON 2.0000 NA 0.0000 ~/l 02/12/86 1 IT GC 
WIPP-25 CULEBRA TOTAL ORGANIC CARBON 4.0000 4.0000 ~/l 04/15/87 2 IT GC 
WIPP-25 CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 ~/l 03/28/88 3 IT GC 
WIPP-25 CULEBRA TOTAL ORGANIC CARBON 2.0000 2.0000 1119/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA TOTAL ORGANIC HALOGEN 0.3800 NA 0.0000 1119/l 02/12186 1 IT GC 
WIPP-25 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 qfl 04/15/87 2 IT GC 
WIPP-25 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 1119/l 03/28/88 3 IT GC 
WIPP-25 CULEBRA TOTAL ORGANIC HALOGEN < 0.5000 0.0700 mg/l 06/27/89 4 IT GC 
WIPP-25 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 2.0000 NA 0.0000 ugfl 02112/86 1 IT v 
WIPP-25 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ua/l 03/28/88 ]IT v 
WIPP-25 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ua/l 04/15/87 2 IT v 
WIPP-25 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA TRICHLOROETHYLENE < 2.0000 NA 0.0000 ug/l 02/12/86 1 IT v 
WIPP-25 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ua/l 04/15/87 21T v 
WIPP·25 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA TRICHLOROFLUOROMETHANE < 2.0000 NA 0.0000 ug/l 02112/86 1 IT v 
WIPP-25 CULEBRA TURBIDITY 15.5000 14.9000 NTU 06/27/89 41T GC 

• • • 
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WIPP-25 CULEBRA VANADIUM < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 04/15/87 2 IT ME 
WIPP-25 CULEBRA VANADIUM < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 03/28/88 3 IT ME 
WIPP-25 CULEBRA VANADIUM < 0.5000 < 0.5000 < 0.05 < 0.05 mg/l 06/27/89 4 IT MT 
WIPP-25 CULEBRA VINYL ACETATE < 20.0000 NA 0.0000 ug/l 02!12!86 1 IT v 
WIPP-25 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA VINYL CHLORIDE < 20.0000 NA 0.0000 ug/l 02/12/86 11T v 
WIPP-25 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 T < 10 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA XYLENE < 2.0000 NA 0.0000 ug/l 02!12/86 11T v 
WIPP-25 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/15/87 2 IT v 
WIPP-25 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 T < 5.0 ug/l 03/28/88 3 IT v 
WIPP-25 CULEBRA ZINC 0.0800 NA 0.0000 < 0.05 < 0.05 mg/l 02!12/86 1 IT ME 
WIPP-25 CULEBRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 mg/l 04!15/87 2 IT ME 
WIPP-25 CULEBRA ZINC < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 03!28/88 3 IT ME 
WIPP-25 CULEBRA ZINC < 0.2000 < 0.2000 < 0.02 < 0.02 mg/l 06/27/89 4 IT MT 
WIPP-25 CULEBRA pH 1.noo NA 0.0000 02/12!86 11T GC 
WIPP-25 CULEBRA pH 7.2300 7.2600 04/15/87 2 IT GC 
WIPP-25 CULEBRA pH 7.0000 7.0400 03/28/88 3 IT GC 
WIPP-25 CULEBRA pH 7.1100 7.1100 06/27/89 4 IT GC 

** WIPP·26 
WIPP-26 CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 IIA 0.0000 ug/l 04/01/87 2 IT v 
WIPP·26 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 IIA 0.0000 T < 5.0 ug/t 04114/88 3 IT v 
WIPP-26 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBAA 1,1,2,2·TETRACHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/01!87 2 IT v 
WIPP-26 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
WIPP-26 CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 IIA 0.0000 ug/l 11/25/85 11T v 



Page No. 506 
01/17/92 

WATER QUALITY SAMPLING 
DATA BASE OF 

CHEMICAL ANALYSIS 

YELL II ZONE PARAMETER v VALUE S 0 DUP. ACID BLANK WATER BLANK UNITS DATE RND LAB c 

YIPP·26 aJLEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/01/87 21T v 
YIPP-26 aJLEIRA 1,1,2-TRICHLOROETHANE < 5.0000 INA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
YIPP-26 aJLEBRA 1,1-0ICHLOROETHANE < 1.0000 NA 0.0000 ug/l 11!25/85 1 IT v 
YIPP·26 aJLEIRA 1,1-DI~HLOROETHANE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
YIPP-26 aJLEIRA 1,1-DICHLOROETHANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
YIPP·26 aJLEIRA 1,1-0ICHLOROETHYLEIIE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
YIPP· 26 aJLEBRA 1,1-0ICHLOROETHYLEIIE < 5.0000 IIA 0.0000 ug/l 04/01/87 2 IT v 
YIPP-26 aJLEBRA 1,1-DICHLOROETHYLENE < 5.0000 IIA 0.0000 T < 5.0 ug/l 04!14/88 3 IT v 
YIPP·26 aJLEBRA 1,2,4-TRICHLOROBEIIZENE < 1.0000 IIA 0.0000 ug/l 11/25/85 1 IT sv 
YIPP·26 aJLEBRA 1,2,4-TRICHLOROBEIIZEIIE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
YIPP·26 CULEBRA 1,2,4-TRICHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
YIPP·26 aJLEBRA 1,2·DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 11!25/85 1 IT sv 
YIPP·26 aJLEBRA 1,2-0ICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 04/01/87 21T SV 
YIPP-26 CULEBRA 1,2·DICHLOROBENZENE < 10.0000 INA 0.0000 ug/l 04/14/88 3 IT sv 
YIPP·26 aJLEBRA 1,2-0ICHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/25/85 11T v 
YIPP-26 aJLEBRA 1,2-0ICHLOROETHANE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
YIPP·26 aJLEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
YIPP-26 aJLEBRA 1,2·01CHLOROPROPANE < 1.0000 NA 0.0000 ug/l 11!25/85 1 IT v 
YIPP-26 aJLEBRA 1,2·01CHLOROPROPANE < 5.0000 IIA 0.0000 ug/l 04/01/87 2 IT v 
YIPP·26 aJLEBIA 1,2-0ICHLOROPROPANE < 5.0000 IIA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
YIPP·26 aJLEBRA 1,3-0ICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT SV 
YIPP·26 aJLEIRA 1,3-0ICHLOROBEIIZENE < 20.0000 INA o.oooo ug/l 04/01/87 21T sv 
YIPP-26 aJLEBRA 1,3·01CHLOROBENZENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 aJLEBRA 1,3-DICHLOROPROPYLENE < 1.0000 INA 0.0000 ug/l 11!25/85 1 IT v 
YIPP-26 aJLEIRA 1,4-0ICHLOROBENZENE < 1.0000 IIA 0.0000 ug/l 11!25/85 1 IT sv 
WIPP·26 aJLEIRA 1,4-0ICHLOROIEIIZEIIE < 20.0000 IIA 0.0000 ug/l 04/01/87 21T sv 
YIPP-26 aJLEIRA 1,4·DICHLOROIEIIZEIIE < 10.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP·26 aJLEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 INA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 aJLEIRA 2,4,5-TRICHLOROPHENOL < 100.0000 IIA 0.0000 ug/l 04/01/87 21T sv 

• ., .) 
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~IPP-26 CULEBRA 2,4,5-TRICHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
~IPP-26 CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
~IPP-26 CULEBRA 2,4,6-TRICHLOROPHENOL < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
~IPP-26 CULEBRA 2,4,6-TRICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
~IPP-26 CULEBRA 2,4·DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
~IPP-26 CULEBRA 2,4-DICHLOROPHENOL < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 2,4-DICHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA 2,4-DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 2,4-DIMETHYLPHENOL < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 2,4-DIMETHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA 2,4-DINITROPHENOL < 10.0000 NA 0.0000 ug/l 11/25/85 11T sv 
WIPP-26 CULEBRA 2,4-DINITROPHENOL < 100.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 2,4-DINITROPHENOL < 50.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA 2,4-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 2,4·DINITROTOLUENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 2,4-DINITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA 2,6-DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 2,6-DINITROTOLUENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 2,6-0INITROTOLUENE < 10.0000 NA 0.0000 ug/l 04/14/88 liT sv 
WIPP-26 CULEBRA 2-BUTANONE 55.0000 NA 0.0000 ug/l 11125/85 1 IT v 
WIPP-26 CULEBRA 2-BUTAIIONE < 10.0000 NA 0.0000 ug/l 04/01/87 21T v 
WIPP-26 CULEBRA 2-BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 04114/88 3 IT v 
WIPP-26 CULEBRA 2-CHLOROETHYLVINYL ETHER < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA 2-CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 04/14/88 3 IT v 
WIPP-26 CULEBRA 2-CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 2-CHLORONAPHTHALENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 2-CHLORONAPHTHALENE < 10.0000 NA 0.0000 ug/l 04114/88 3 IT sv 
WIPP-26 CULEBRA 2·CHLOROPHENOL < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
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WIPP·26 CULEBRA 2·CHLOROPHENOL < 20.0000 NA 0.0000 ug/l 04/01/87 21T sv 
WIPP·26 CULEBRA 2·CHLOROPHENOL < 10.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP·26 CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA 2-HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/14/88 31f v 
WIPP·26 CULEBRA 2·METHYLNAPHTHALENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 2·METHYLNAPHTHALENE < 20.0000 NA 0.0000 ug/l 04/01/87 ZIT SV 
WIPP·26 CULEBRA 2·METHYLNAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP·26 CULEBRA 2·METHYLPHENOL < 1.0000 NA 0.0000 ug/l 11!25/85 1 IT sv 
WIPP-26 CULEBRA 2·METHYLPHENOL < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 CULEBRA 2·METHYLPHENOL < - 10.0000 NA 0.0000 ug/l 04!14/88 3 IT sv 
WIPP·26 CULEBRA 2-NITROANILINE < 1.0000 NA 0.0000 ug/l 11!25/85 1 IT sv 
WIPP-26 CULEBRA 2·NITROANILINE < 100.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 CULEBRA 2-NITROANILINE < 50.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP-26 CULEBRA 2·NITROPHENOL < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA Z · N ITROPHENOL < 100.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 CULEBRA Z·NITROPHENOL < 10.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP-26 CULEBRA 3,3;·01CHLOROBENZIOINE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP·Z6 CULEBRA 3,3'·01CHLOROBENZIOINE < 40.0000 ' NA 0.0000 ug/l 04/01/87 ZIT sv 
WIPP-26 CULEBRA 3,31 -DICHLOROBENZIDINE < 20.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/l 11!25/85 1 IT sv 
WIPP·26 CULEBRA 3,4-BENZOFLUORANTHENE < 20.0000 NA 0.0000 ug/l 04/01/87 Z IT sv 
WIPP-26 CULEBRA 3,4-BENZOFLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA 3-NITROANILINE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 3·NITROANILINE < 100.0000 NA 0.0000 ug/l 04/01/87 ZIT sv 
WIPP·Z6 CULEBRA 3-NITROANILINE < 50.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP·Z6 CULEBRA 4,6·01NITRO·O·CRESOL < 10.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 4,6·DINITRO·O·CRESOL < 100.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 4,6·DINITRO·O·CRESOL < 50.0000 NA 0.0000 ug/l 04/14/88 31T sv 

• • • 
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WIPP-26 CULEBRA 4·8ROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP-26 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 20.0000 NA 0.0000 ug/l 04/01187 2 IT sv 
WIPP-26 aJLEBRA 4-BROMOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA 4-CHLORDANiliNE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP·26 aJLEBRA 4 ·CHLORDAN Ill NE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 aJLEBRA 4 ·CHLORDAN Ill NE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 aJLEBRA 4·CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA 4-CHLOAOPHENYL PHENYL ETHER < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 aJLEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 aJLEBRA 4·METHYL·2-PENTANONE < 10.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 04/14/88 3 IT v 
WIPP-26 aJLEBRA 4-METHYLPHENOL < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP·26 CULEBRA 4·METHYLPHENOL < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 aJLEBRA 4·METHYLPHENOL < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP·26 aJLEBRA 4-NITRDANiliNE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP·26 aJLEBRA 4-NITRDANiliNE < 100.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 CULEBRA 4·NITRDANiliNE < 50.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
~IPP·26 CULEBRA 4·NITROPHENOL < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP·26 aJLEBRA 4-NITROPHENOL < 100.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 CULEBRA 4-NITROPHENOL < 50.0000 NA 0.0000 ug/l 04114/88 3 IT sv 
WIPP·26 aJLEBRA ACENAPHTHENE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP·26 aJLEBRA ACENAPHTHENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 aJLEBRA ACENAPHTHENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 aJLEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 aJLEBRA ACENAPHTHYLENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 aJLEBRA ACENAPHTHYLENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
~IPP·26 aJLEBRA ACETONE < 10.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 aJLEBRA ACETONE < 10.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
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WIPP-26 CULEBU AC£TONE < 10.0000 IIA 0.0000 T < 10 ug/l 04/14/88 l IT v 
WIPP-26 CULEBIA ACROLEIN < 10.0000 IIA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mg/l 11/25/85 1 IT GC 

WIPP-26 CULEBRA ALKALINITY (COl) 0.0000 0.0000 1119/l 04/01/87 2 IT GC 
WIPP-26 CULEBRA ALKALINITY (COl) 0.0000 NA 0.0000 mall 04/14/88 l IT GC 
WIPP-26 CULEBRA ALKALINITY (HC03) 130.0000 NA 0.0000 1119/l 11/25/85 1 IT GC 
WIPP-26 CULEBRA ALKALINITY (HC03) 110.0000 110.0000 1119/l 04/01/87 2 IT GC 

WIPP-26 CULEBRA ALKALINITY (HC03) 110.0000 NA 0.0000 1119/l 04/14/88 liT GC 

WIPP-26 CULEBRA ALUMINUM < 0.0100 < 0.0100 < 0.01 < 0.01 11111/l 11/25/85 1 IT ME 

WIPP·26 CULEBRA ALUMINUM < 1.0000 NA 0.0000 < 0.1 < 0.1 mg/l 04/01/87 2 IT ME 

WIPP-26 CULEBRA ALUMINUM < 1.0000 < 1.0000 < 0.1 < 0.1 mg/l 04/14/88 l IT ME 

WIPP-26 CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA ANTHRACENE < 1.0000 NA 0.0000 ug/l 11125/85 tiT sv 
WIPP-26 CULEBRA ANTHRACENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WJPP-26 CULEBRA ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/14/88 l IT sv 
WIPP-26 aJLEBRA ANTIMONY < 0.5000 NA 0.0000 < 0.05 < 0.05 1119/l 04/01/87 2 IT ME 

WIPP-26 CULEBRA ANTIMONY < 0.5000 < 0.5000 < 0.05 < 0.05 1119/l 04/14/88 liT ME 

WIPP-26 CULEBRA ARSENIC < 0.0100 < 0.0100 < 0.01 < 0.01 1119/l 11/25/85 1 IT ME 

WIPP-26 CULEBRA ARSENIC < 0.5000 NA 0.0000 < 0.005 < 0.005 11111/l 04/01/87 2 IT ME 

WIPP-26 CULEBRA ARSENIC < 0.0050 < 0.0050 < 0.005 < 0.005 lllg/l 04/14/88 l IT ME 

WIPP-26 CULEBRA BARIUM < 0.1000 < o. 1000 < 0.1 < 0.1 1119/l 11/25/85 1 IT ME 

VIPP-26 CULEBRA BARIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 04/01/87 2 IT ME 

WIPP-26 CULEBRA BARIUM < 0.0500 < 0.0500 < 0.005 < 0.005 118/l 04/14/88 l IT ME 

WIPP-26 CULEBRA BENZENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA BENZENE < 5.0000 NA o.oooo ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 l IT v 
WIPP-26 CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 aJLEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 

• • • 
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WIPP·26 CULEBRA IENZO(A)ANTHRACENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEIRA IENZO(A)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA BENZO(A)PYRENE < 20.0000 NA 0.0000 ug/l 04!01/87 2 IT sv 
WIPP·26 CULEBRA BENZO(A)PYRENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA BENZOCG,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA BENZO(G,H,I)PERYLENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA BENZO(G,H,I)PERYLENE < 10.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP-26 CULEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT SV 
WIPP-26 CULEBRA BENZO(K)FLUORANTHENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA BENZO(K)FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA BENZOIC ACID < 1.0000 NA 0.0000 ug/l 11/25/85 tiT sv 
WIPP-26 CULEBRA BENZOIC ACID < 100.0000 NA 0.0000 ug/l 04/01/87 21T sv 
WIPP-26 CULEBRA BENZOIC ACID < 50.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP-26 CULEBRA BENZYL ALCOHOL < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA BENZYL ALCOHOL < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA BENZYl ALCOHOL < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP·26 CULEBRA BERYLLIUM < 0.0050 < 0.0050 < 0.005 < 0.005 mg/l 11!25/85 1 IT ME 
WIPP-26 CULEBRA BERYL~IUM < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 04/01/87 21T ME 
WIPP·26 CULEBRA BERYLLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 mg/l 04/14/88 3 IT ME 
WIPP-26 CULEBRA BI5(2; CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 11!25/85 1 IT sv 
WIPP-26 CULEBRA BIS(2·CHLOROETHOXY)METHANE < 20.0000 NA 0.0000 ug/l 04/01/87 2 lT sv 
WIPP·26 CULEBRA 815(2·CHLOROETHOXY)METHANE < 10.0000 NA 0.0000 ug/l 04/14/88 3 lT sv 
WIPP-26 CULEBRA 8JS(2·CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP·26 CULEBRA BIS(2·CHLOROETHYL)ETHER < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP·26 CULEBRA BI5(2·CHLOROETHYL)ETHER < 10.0000 NA 0.0000 ug/l 04114/88 3 IT sv 
WIPP·26 CULEBRA BI5(2·CHLOROISOPROPYL)ETHER < 1.0000 NA 0.0000 ug/l 11/25!85 1 lT 5V 
WIPP·26 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 20.0000 NA 0.0000 ug/l 04/01!87 2lT sv 
WIPP-26 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
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UIPP-26 aJLEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
UIPP-26 aJLEBIA BIS(2·ETHYLHEXYL)PHTHALATE 260.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
UIPP-26 aJLEBRA BIS(2·ETHYLHEXYL)PHTHALATE 14.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
UIPP-26 aJLEBRA BORON < 0.0100 NA 0.0000 < 0.01 < 0.01 mg/l 11/25/85 1 IT ME 

UIPP-26 aJLEBRA BORON 1.4000 NA 0.0000 < 0.01 < 0.01 1119/l 04/01/87 2 IT ME 

UIPP-26 aJLEBRA BORON 1.3000 1.3000 < 0.01 < 0.01 1119/l 04/14/88 3 IT ME 

UIPP-26 aJLEBRA BROMIDE 12.0000 NA 0.0000 mg/l 11/25/85 1 IT GC 

UIPP-26 CULEBRA BROMIDE 3.0000 3.0000 1119/l 04/01/87 2 IT GC 

UIPP-26 aJLEBRA BROMIDE 7.0000 7.0000 1119/l 04/14/88 3 IT GC 

UIPP-26 CULEBRA BROMOFORM < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
UIPP-26 CULEBRA BROMOFORM < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
UIPP-26 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
UIPP-26 CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
UIPP-26 CULEBRA BUTYL BENZYL PHTHALATE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
UIPP-26 CULEBRA BUTYL BENZYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
UIPP-26 CULEBRA CADMillt < 0.0500 NA 0.0000 < 0.005 < 0.005 1119/l 04/01/87 2 IT ME 

UIPP-26 CULEBRA CADMillt 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 04/14/88 liT ME 

UIPP-26 aJLEBRA CALC I lit 1800.0000 1800.0000 < 0.1 < 0.1 1119/l 11/25/85 1 IT ME 

UIPP-26 aJLEBRA CALC I lit 1100.0000 1100.0000 1119/l 04/01/87 2 IT ME 

UIPP-26 aJLEBRA CALC I lit 1200.0000 1100.0000 1119/l 04/14/88 3 IT ME 

UIPP-26 aJLEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 ug/l 11125/85 11T v 
UIPP-26 aJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
UIPP-26 aJLEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
UIPP-26 aJLEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT v 
UIPP-26 aJLEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
UIPP-26 aJLEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 ]IT v 
UIPP-26 aJLEBRA CESillt < 0.1000 < 0.1000 0.1 0.2 IIIIJ/l 11/25/85 1 IT ME 

UIPP-26 CULEBRA CESillt 0.0900 NA 0.0000 < 0.01 < 0.01 1119/l 04/01/87 2 IT ME 

UIPP-26 aJLEBRA CESillt < 0.0200 < 0.0200 < 0.01 < 0.01 1119/l 04/14/88 3 IT ME 

• • • 
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WIPP-26 CULEBRA CHLORIDE 10000.0000 8900.0000 1119ll 11/25/85 1 IT GC 
WIPP-26 CULEBitA CHLOR,DE l200.0000 NA 0.0000 mgll 04/01/87 2 IT GC 
WIPP-26 CULEBRA CHLORIDE 5500.0000 NA 0.0000 1119ll 04/14188 l IT GC 
WIPP-26 CULEBAA CHLOROBENZENE < 1.0000 NA 0.0000 ugll 11125185 1 IT v 
WIPP-26 CULEBAA CHLOROeENZENE < 5.0000 NA 0.0000 ugll 04/01/87 2 IT v 
WIPP-26 CULEBRA CHLOROBEIIZENE < 5.0000 NA 0.0000 T < 5.0 ugll 04/14/88 l IT v 
WIPP-26 CULEBRA CHLOROETHANE < 1.0000 NA 0.0000 ugll 11/25185 _1 IT v 
WIPP-26 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/01!87 2 IT v 
WIPP-26 CULEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 04/14/88 liT v 
WIPP-26 CULEBRA CHLOROFORM < 1.0000 NA 0.0000 ug/l 11/25185 1 IT v 
WIPP-26 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 ugll 04/01/87 2 IT v 
WIPP-26 CULEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ugll 04/14/88 l IT v 
WIPP-26 CULEBAA CHROMiUM O.l500 O.l500 < 0.01 < 0.01 1119ll 11/25/85 11T ME 
WIPP-26 CULEBRA CHROMIUM < 0.1000 NA 0.0000 < 0.01 < 0.01 1119/l 04/01/87 2 IT ME 
WIPP-26 CULEBAA CHROMiUM < 0.1000 < 0.1000 < 0.01 < 0.01 1119ll 04114188 l IT ME 
WIPP-26 CULEBRA CHRYS~NE < 1.0000 NA 0.0000 ug/l 11/25/85 11T sv 
WIPP-26 CULEBRA CHRYSENE < 20.0000 NA 0.0000 ugll 04/01/87 2 IT sv 
WIPP-26 CULEBAA CHRYSENE < 10.0000 NA 0.0000 ug/l 04/14/88 l IT sv 
WJPP-26 CULEBRA CIS-1 1l -DICHLOROPROPENE < 5.0000 NA 0.0000 usll 04/01/87 21T v 
WIPP-26 CULEBAA CIS-1,l-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ugll 04/14/88 liT v 
WIPP-26 CULEBRA COBAL1 0.4400 0.4400 < 0.01 < 0.01 1119ll 11125/85 1 IT ME 
WIPP-26 CULEBRA COBALT < 0.1000 NA 0.0000 < 0.01 < 0.01 1119/l 04/01/87 21T ME 
WIPP-26 CULEBRA COBALT < 0.1000 < o. 1000 < 0.01 < 0.01 11191l 04/14/88 l IT ME 
WIPP-26 CULEBRA COPPER 0.0600 0.0700 0.02 0.01 1118ll 11/25/85 1 IT ME 
WIPP-26 CULEBRA COPPER < 0.1000 NA 0.0000 < 0.01 < 0.01 -all 04/01/87 2 IT ME 
WIPP-26 CULEBRA COPPER < 0.1000 < 0.1000 < 0.01 < 0.01 -all 04/14/88 l IT ME 
WIPP-26 CULEBRA CYANIDE < 0.0200 NA 0.0000 -all 11/25/85 1 IT GC 
WIPP-26 CULEBRA CYANIDE < 0.0200 NA 0.0000 lllllll 04/01/87 2 IT GC 
WIPP-26 CULEBRA CYANIDE < 0.0200 NA 0.0000 lllllll 04/14/88 liT GC 
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WIPP-26 aJLEBlA DI·N·BUTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 111Z5/85 1 IT sv 
WIPP·26 aJLEBU DI-N-BUTYL PHTHALATE < 20.0000 NA 0.0000 ut/l 04/01/87 2 IT sv 
WIPP·Z6 QJLEBU DI-N-BUTYL PHTHALATE < 10.0000 NA 0.0000 ut/l 04/14/88 3 IT sv 
WIPP·Z6 QJLEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP·Z6 QJLEBRA OI·N·OCTYL PHTHALATE Z1.0000 NA 0.0000 ut/l 04/01/87 ZIT sv 
WIPP-26 QJLEBRA OI·N·OCTYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP·Z6 QJLEBRA DIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP·Z6 QJLEBRA DIBENZO(A,H)ANTHRACENE < zo.oooo NA 0.0000 ug/l 04/01187 ZIT sv 
WIPP·Z6 QJLEBRA DIBENZO(A,H)ANTHRACENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP·Z6 QJLEBRA DIBENZOFURAN < 1.0000 NA 0.0000 ug/l 11/Z5/85 1 IT sv 
WIPP-26 QJLEBRA DIBENZOFURAN < zo.oooo NA 0.0000 ug/l 04/01187 ZIT sv 
WIPP·Z6 QJLEBRA DIIENZOFURAN < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 QJLEBRA DIIROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT v 
WIPP·Z6 QJLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 ug/l 04/01187 Z IT v 
WIPP-26 QJLEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ut/l 04/14188 ]IT v 
WIPP·Z6 QJLEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT v 
WIPP·Z6 QJLEBRA DICHLOROBROMOMETHANE < 5.0000 NA 0.0000 ug/l 04/01187 ZIT v 
WIPP-26 QJLEBRA DICHLQROBROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 04114/88 ]IT v 
WIPP-26 QJLEBRA DIETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11/Z5/85 1 IT sv 
WIPP-26 QJLEBRA DIETHYL PHTHALATE < 20.0000 NA 0.0000 ug/l 04/01187 Z IT sv 
WIPP·Z6 QJLEBRA DIETHYL PHTHALATE < 10.0000 NA 0.0000 ug/l 04/14/88 ]IT sv 
WIPP·Z6 QJLEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP-26 QJLEBRA DIMETHYL PHTHALATE < 20.0000 NA 0.0000 ug/l 04/01187 Z IT sv 
WIPP·26 QJLEBRA DIMETHYL PHTHALATE < 10.0000 NA 0.0000 ut/l 04114/88 3 IT sv 
WIPP-26 QJLEBRA ETHYLBENZENE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT v 
WIPP·Z6 QJLEBRA ETHYLBENZENE < 5.0000 NA 0.0000 ug/l 04/01187 ZIT v 
WIPP-26 QJLEBRA ETHYLBENZENE < 5.0000 NA 0.0000 T < 5.0 ut/l 04/14/88 3 IT v 
WIPP·Z6 QJLEIU Eh 462.0000 NA 0.0000 JtN 111Z5/85 1 IT GC 
WIPP·Z6 QJLEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 

• • • 
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WIPP-26 CULEBRA FLUORAJITHENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA FLUORANTHENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA FLUORENE < 1.0000 NA 0.0000 ut/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA FLUORENE < 20.0000 NA 0.0000 ut/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA FLUORENE < 10.0000 NA 0.0000 ut/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA FLUORIDE 1.3000 1.3000 mg/l 11/25/85 1 IT GC 
WIPP-26 CULEBRA FLUORIDE 1.5000 NA 0.0000 mg/l 04/01/87 2 IT GC 
WIPP-26 CULEBRA FLUORIDE 1.6000 NA 0.0000 mg/l 04/14/88 3 IT GC 
WIPP-26 CULEBRA HEXACHlOROBENZENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA HEXACHLOROBENZENE < 20.0000 NA 0.0000 ut/l 04/01/87 2 IT sv 
WIPP-26 CULEBAA HEXACHLOROBENZENE < 10.0000 NA 0.0000 ut/l 04/14/88 3 IT sv 
WIPP-26 CULEBAA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA HEXACHLOROBUTADIENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBAA HEXACHLOROBUTADIENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA HEXACHLOROCYClOPENTADIENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA HEXACHLOROCYCLOPENTADIENE < 20.0000 NA 0.0000 ut/l 04/01/87 2 IT sv 
WIPP-26 CULEBAA HEXACHLOROCYCLOPENTADIENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBAA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBAA HEXACHLOROETHANE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBAA HEXACHLOROETHANE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBAA INDEN0(1,2,3-CD)PYAENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBAA INDEN0(1,2,3-CD)PYRENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WJPP-26 CULEBAA INOEN0(1,2,3-CD)PYRENE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA IODIDE < 1.0000 < 1.0000 1111/l 11125/85 1 IT GC 
WIPP-26 CULEBAA IODIDE < 2.0000 < 2.0000 1111/l 04/01/87 2 IT GC 
WIPP-26 CULEBRA IODIDE < 2.0000 < 2.0000 1118/l 04/14/88 3 IT GC 

WIPP-26 CULEBRA IRON < 0.1000 < 0.1000 < 0.01 < 0.01 1118/l 11/25/85 1 IT ME 
WIPP-26 CULEBRA IRON < 0.1000 NA 0.0000 0.05 < 0.01 1111/l 04/01/87 2 IT ME 
WIPP-26 CULEBRA IRON < 0.1000 < 0.1000 < 0.01 < 0.01 1111/l 04/14/88 3 IT ME 
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WIPP-26 QJLEIRA ISOPMORONE < 4.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA ISOPHORONE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 QJLEBRA I SOPI!ORONE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 QJLEBRA LEAD . 0.3100 0.3200 < 0.01 < 0.01 119/l 11/25/85 1 IT ME 

WIPP-26 QJLEBRA LEAD ; < 0.5000 NA 0.0000 < 0.05 < 0.05 119/l 04/01/87 2 IT ME 

WIPP-26 QJLEBRA LEAD < 0.5000 < 0.5000 < 0.05 < 0.05 1119/l 04/14/88 3 IT ME 

WIPP-26 QJLEBRA LITHIUM 0.2500 NA 0.0000 < 0.01 < 0.01 1119/l 04/01/87 2 IT ME 

WIPP-26 QJLEBRA LITHilM 0.2600 0.2700 < o.ot < O.Ot 1119/l 04/14/88 3 IT ME 

WIPP-26 QJLEBRA MAGNESIUM 370.0000 380.0000 < O.t < 0.1 1118/l 1t/25/85 tiT ME 

WIPP-26 QJLEBRA MAGNESIUM 330.0000 330.0000 1118/l 04/01/87 2 IT ME 

WiPP-26 CULEBRA MAGNESIUM 330.0000 330.0000 1119/l 04/14/88 31T ME 

WIPP-26 QJLEBRA MANGANESE 0.0900 0.0900 0.03 0.03 119/l 11/25/85 tiT ME 

WIPP-26 QJLEBRA MANGANESE < 0.0500 NA 0.0000 < 0.005 < 0.005 1118/l 04/0t/87 2 IT ME 

WIPP-26 CULEBRA MANGANESE < 0.0500 < 0.0500 < 0.005 < 0.005 119/l 04/14/88 liT ME 

WIPP-26 CULEBRA MERQJRY < 0.0002 < 0.0002 0.0004 0.0003 1119/l 11/25/85 1 IT ME 

WIPP-26 QJLEBRA MERQJRY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 119/l 04/01187 2 IT ME 

WIPP-26 QJLEBRA MERQJRY < 0.0002 < 0.0002 < 0.0002 < 0.0002 1119/l 04/14/88 3 IT ME 

WIPP-26 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l t1/25/85 1 IT v 

WIPP-26 QJLEBRA METHYl BROMIDE < to.oooo NA 0.0000 llll/l 04/01/87 2 IT v 
WIPP-26 QJLEBRA METHYL BROMIDE < 10.0000 NA 0.0000 T < tO ug/l 04/14/88 3 IT v 

WIPP-26 CULEBRA METHYL CHLORIDE < to.oooo NA 0.0000 llll/l t1/25/85 tiT v 

WIPP-26 QJLEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA METHYL CHLORIDE < tO.OOOO NA 0.0000 T < tO ug/l 04/t4/88 3 IT v 

WIPP-26 QJLEBRA METHYLENE CHLORIDE 11.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 QJLEBRA METHYlENE CHLORIDE < 10.0000 NA 0.0000 ug/l 04/01/87 21T v 
WIPP-26 QJLEBRA METHYLENE CHLORIDE < 5.0000 NA 0.0000 T 4t llll/l 04/14/88 31T v 
WIPP-26 QJLEBRA MOLYBDENUM < 0.0100 < O.OtOO < 0.01 < 0.01 1111/l 11125/85 1 IT ME 

WIPP-26 QJLEBRA MOLYBDENUM < o.otoo NA 0.0000 < 0.01 < 0.01 1111/l 04/01/87 2 IT ME 

WIPP-26 QJLEBRA MOL YBDEIIllt < 2.0000 < 2.0000 < o.ot < O.Ot 1111/l 04/14/88 3 IT ME 

• • • 
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WIPP-26 CULEBRA N-NITROSO-DI-METHYLAMINE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP-26 CULEIRA N-NITROSO-DI-N-PROPYLAMINE < · 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP-26 CULEBRA N-NITROSO-DI-N-PROPYLAMINE < 20.0000 NA 0.0000 ug/l 04/01/87 21T sv 
WIPP-26 CULEBRA N-NITROSO-DI-N-PROPYLAMINE < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA N-NITROSO-DI-PHENYLAMINE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA N-NITROSO·DI-PHENYLAMINE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA N-NITROSO-DI-PHENYLAMINE < 10.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP-26 CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA NAPHTHALENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA NAPHTHALENE < 10.0000 NA 0.0000 ug/l 04/14/88 31T sv 
WIPP-26 CULEBRA NICKEL 0.3500 0.3500 < 0.01 < 0.01 119/l 11/25/85 1 IT ME 
WIPP-26 CULEBRA NICKEL < 0.3000 NA 0.0000 < 0.03 < 0.03 11111/l 04/01/87 ZIT ME 
WIPP-26 CULEBRA NICKEL < 0.3000 < 0.3000 < 0.03 < 0.03 119/l 04/14/88 3 IT ME 
WIPP-26 CULEBRA NITRATE 5.8000 5.6000 1118/l N03-N 11/25/85 1 IT GC 
WIPP-26 CULEBRA NITRATE 5.2000 5.3000 1118/l N03-N 04/01/87 2 IT GC 
WIPP-26 CULEBRA NITRATE 3.6000 NA 0.0000 119/l N03-N 04/14/88 3 IT GC 
WIPP-26 CULEBRA NITROBENZENE < 1.0000 NA 0.0000 ug/l 11125/85 11T sv 
WIPP-26 CULEBRA NITROBENZENE < 20.0000 NA 0.0000 ug/l 04/01/87 21T sv 
WIPP-26 CULEBRA NITROBENZENE < 10.0000 NA 0.0000 ug/l 04/14/88 liT sv 
WIPP-26 CULEBRA P-CHLORO-M-CRESOL < 1.0000 I NA 0.0000 ug/l 11/25/85 1 IT sv 
WIPP-26 CULEBRA P-CHLORO-M-CRESOL < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA P-CHLORO-M-CRESOL < 10.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 04/01/87 2 IT PC 
WIPP-26 CULEBRA PCB < 1.0000 NA 0.0000 ug/l 04/14/88 . liT PC 
WIPP-26 CULEBRA PENTACHLOROPHENOL < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP-26 CULEBRA PENTACHLOROPHENOL < 100.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
WIPP-26 CULEBRA PENTACHLOROPHENOL < 50.0000 NA 0.0000 ug/l 04/14/88 3 IT sv 
WIPP-26 CULEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT sv 
WIPP-26 CULEBRA PHENA~THRENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT sv 
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UIPP-26 CULEBRA PHENANTHRENE < 10.0000 NA 0.0000 ug/l 04/14/88 liT Sll 

UIPP-26 CULEBRA PHENOl < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT Sll 

UIPP-26 ctJLEBRA PHENOl < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT Sll 
VIPP-26 CULEBRA PHENOl < 10.0000 NA 0.0000 ug/l 04/14/88 l IT Sll 

VIPP-26 CULEBRA PHENOLICS 0.0030 NA 0.0000 1119/l 11/25/85 1 IT GC 

VIPP-26 CULEBRA PHENOLICS < 0.0050 NA 0.0000 1119/l 04/01/87 2 IT Gf 

VIPP-26 CULEBRA PHENoliCS 0.0120 NA 0.0000 1119/l 04!14/88 l IT GC 

VIPP-26 CULEBRA PHOSPHATE 0.0800 NA 0.0000 1119/l T·P04·P 11!25/85 1 IT GC 

VIPP-26 CULEBRA PHOSPHATE 0.0100 0.0100 1119/l T ·P04·P 04/01/87 21T GC 

VIPP-26 CULEBRA PHOSPHATE 0.0400 NA 0.0000 1119/l T ·P04·P 04/14/88 liT Gr 

VIPP-26 CULEBRA POTASSIUM 150.0000 350.0000 < 0.01 < 0.01 1119/l 11!25/85 1 IT Ml 
VIPP-26 CULEBRA POTASSIUM 210.0000 NA 0.0000 1119/l 04/01/87 21T ME 

VIPP-26 CULEBRA POTASSIUM 189.0000 190.0000 1119/l 04/14/88 liT ME 

VIPP-26 CULEBRA PYRENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT S\1 

VIPP-26 CULEBRA PYRENE < 20.0000 NA 0.0000 ug/l 04/01/87 2 IT Sll 

VIPP-26 CULEBRA PYRENE < 10.0000 NA 0.0000 ug/l 04/14/88 liT Sll 

VIPP-26 CULEBRA RESIDUE, FILTERABLE a 180 C 18000.0000 NA 0.0000 1119/l 11!25/85 1 IT GC 

UIPP-26 CULEBRA RESIDUE, FILTERABLE a 180 C 13000.0000 NA 0.0000 1119/l 04/01/87 2 IT GC 

UIPP-26 CULEBRA RESIDUE, FILTERABLE a 180 C 12800.0000 12900.0000 1119/l 04!14/88 l IT GC 

UIPP-26 CULEBRA RESIDUE, NONFILTERABLE a 105 C 18.0000 32.0000 1119/l 11/25/85 1 IT GC 

UIPP·26 CULEBRA RESIDUE, NONFILTERABLE a 105 C 30.0000 NA 0.0000 1119/l 04/01/87 2 IT GC 

UIPP-26 CULEBRA RESIDUE, NONFILTERABLE a 105 C 29.0000 30.0000 1119/l 04!14/88 liT GC 

UIPP-26 CULEBRA SELENIUM < 0.1000 < 0.1000 < 0.01 < 0.01 1119/l 11/25/85 1 IT ME 
UIPP-26 CULEBRA SELENIUM < 0.0500 NA 0.0000 < 0.005 < 0.005 11!1/l 04/01/87 21T ME 
UIPP-26 CULEBRA SELENIUM 0.0220 NA 0.0000 < 0.005 < 0.005 111/l 04/14188 liT ME 

UIPP-26 CULEBRA SILICA 29.0000 30.0000 2.1 1.9 111/l 11/25/85 1 IT ME 

UIPP-26 CULEBRA SILICA 36.0000 NA 0.0000 < 0.2 < 0.2 111/l 04/01/87 21T ME 

UIPP-26 CULEBRA SILICA 15.0000 NA 0.0000 111/l 04/14/88 liT ME 

UIPP-26 CULEBRA SILVER < 0.1000 NA 0.0000 < 0.01 < 0.01 111/l 04/01/87 21T ME 

• • • 
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WIPP·26 CULEBRA SILVER < 0.1000 < 0.1000 < 0.01 < 0.01 119/1 04/14/88 3 IT ME 
WIPP-26 CULEUA SODIUM 4200.0000 4100.0000 < 0.1 < 0.1 1118/1 11/25/85 1 IT ME 
WIPP-26 CULEBRA SODIUM 2900.0000 NA 0.0000 1119/l 04/01/87 2 IT ME 
WIPP-26 CULEBRA SODIUM 2600.0000 2600.0000 1119/l 04/14/88 3 IT ME 
WIPP-26 CULEBRA SPECIFIC CONDUCTANCE 25800.0000 NA 0.0000 ll!flos/cnQ25C 11/25/85 1 IT GC 
WIPP-26 CULEBRA SPECIFIC CONDUCTANCE 19900.0000 19900.0000 ll!flos/cnQ25C 04/01/87 2 IT GC 
WIPP-26 CULEBRA SPECIFIC CONDUCTANCE 19400.0000 19500.0000 l.fthos/cmi25C 04/14/88 3 IT GC 
WIPP-26 CULEBRA STRONTIUM 17.0000 17.0000 < 0.01 < 0.01 11118/1 11/25/85 1 IT ME 
WIPP-26 CULEBRA STRONTIUM 18.0000 NA 0.0000 < 0.01 < 0.01 1118/1 04/01/87 2 IT ME 
WIPP-26 CULEBRA STRONTIUM 18.0000 19.0000 < 0.01 < 0.01 1118/1 04/14/88 3 IT ME 
WIPP-26 CULEBRA STYRENE < 1.0000 NA 0.0000 ug/1 11125/85 1 IT v 
WIPP-26 CULEBRA STYRENE < 5.0000 NA 0.0000 ug/1 04/01187 ZIT v 
WIPP-26 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
WIPP-26 QJLEBRA SULFATE 2000.0000 1900.0000 1118/l 11125/85 1 IT GC 
WIPP-26 QJLEBRA SULFATE 1900.0000 1900.0000 11118/l 04/01/87 2 IT GC 
WIPP-26 CULEBRA SULFATE 2500.0000 2300.0000 1118/l 04/14/88 3 IT GC 
WIPP-26 QJLEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 11125/85 1 IT v 
WIPP-26 QJLEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 QJLEBRA TETRACHlOROETHYlENE < 5.0000 NA 0.0000 T < 5.0 ug/1 04114/88 3 IT v 
WIPP-26 CULEBRA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 1118/l 04/01/87 2 IT ME 
WIPP-26 CULEBRA THALLIUM < 0.0500 < 0.0500 < 0.005 < 0.005 1119/l 04/14/88 3 IT ME 
WIPP-26 CULEBRA TIN < 0.4000 NA 0.0000 < 0.04 < 0.04 11118/l 04/01/87 2 IT ME 
WIPP-26 QJLEBRA TITANIUM 0.0800 0.0700 0.04 < 0.01 1119/l 11/25/85 1 IT ME 
WIPP-26 CULEBRA TITANIUM 0.3000 NA 0.0000 < 0.03 < 0.03 11118/l 04/01/87 2 IT ME 
WIPP-26 CULEBRA TITANIUM < 0.3000 < 0.3000 < 0.03 < 0.03 11111/l 04/14/88 ]IT ME 
WIPP-26 CULEBRA TOLUENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA TOLUENE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA TOlUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 ]IT v 
WIPP-26 tuLEBRA TOTAl ORGANIC CARBON < 1.0000 NA 0.0000 IIIII/I 11125/85 1 IT GC 
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WIPP·26 CULEBRA TOTAL ORGANIC CARBON 2.0000 2.0000 1119/l 04/01/87 21T GC 
WIPP·26 CULEBRA TOTAL ORGANIC CARBON < 1.0000 < 1.0000 1119/l 04/14/88 3 IT GC 
WIPP-26 CULEBRA TOTAL ORGANIC HALOGEN 0.0700 NA 0.0000 1119/l 11/25/85 1 IT GC 
~IPP-26 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 0.0800 IIIQ/l 04/01/87 2 IT GC 
~IPP-26 CULEBRA TOTAL ORGANIC HALOGEN < 0.0500 < 0.0500 11111/l 04!14/88 3 IT GC 
WIPP-26 CULEBRA TRANS-1,2-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 11/25/85 11T v 
~IPP-26 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
WIPP-26 CULEBRA TRANS·1,3·DICHLOROPROPENE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
~IPP-26 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
WiPP-26 CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA TRICHLOROETHYLENE <. 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
WIPP-26 CULEBRA VANADillt < 0.1000 NA 0.0000 < 0.01 < 0.01 IV/l 04/01/87 2 IT ME 
WIPP-26 CULEBRA VANADilJt < 0.1000 < 0.1000 < 0.01 < 0.01 IIICI/l 04/14/88 3 IT ME 
WIPP-26 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP·26 CULEBRA VINYL ACETATE < 10.0000 NA 0.0000 T < 10 ug/l 04/14/88 3 IT v 
WIPP·26 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 11!25/85 1 IT v 
~IPP-26 CULEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 04/01/87 2 IT v 
WIPP-26 CULEBRA VINYL CHLORIDE < 10.0000 , NA 0.0000 T < 10 ug/l 04/14/88 3 IT v 
WIPP-26 CULEBRA XYLENE < 1.0000 NA 0.0000 ug/l 11/25/85 1 IT v 
WIPP-26 CULEBRA XYLENE < 5.0000 NA 0.0000 ug/l 04/01187 2 IT v 
WIPP-26 CULEBRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 04/14/88 3 IT v 
WIPP-26 CULEBRA ZINC 0.0200 0.0200 < 0.01 < 0.01 IIICI/l 11/25/85 1 IT ME 
WIPP-26 CULEBRA ZINC < 0.1000 NA 0.0000 < 0.01 < 0.01 IIICI/l 04/01/87 2 IT ME 
WIPP-26 CULEBRA ZINC < 0.1000 < o. 1000 < 0.01 < 0.01 IV/l 04/14/88 31T ME 
WIPP·26 CULEBRA pH 7.3500 NA 0.0000 11125/85 1 IT GC 

WIPP-26 CULEBRA pH 7.1000 7.1300 04/01/87 2 IT GC 

• • • 
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WIPP-26 CULEBRA pit 6.8700 6.9000 04/14/88 3 IT GC 

** WIPP-29 
WIPP-29 CULEBRA 1,1,1-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP-29 CULEBRA 1,1,1-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP-29 CULEBRA 1,1,2,2-TETRACHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA 1,1,2-TRICHLOROETHANE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP-29 CULEBRA 1,1,2-TRICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA 1,1-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
W1PP·29 CULEBRA 1,1-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA 1,1-DICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP-29 CULEBRA 1,1-DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 21T v 
WIPP-29 CULEBRA 1,2,4-TRICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 1,2,4-TRICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEBRA 1,2-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 1,2-DICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT SV 
WIPP-29 CULEBRA 1,2-DICHLOROETHANE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP-29 CULEBRA 1,2-DICHLOROETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA 1,2-DICHLOROPROPANE < 1.0000 NA 0.0000 ug/l 12!14/85 1 IT v 
WIPP-29 CULEBRA 1,2-DICHLOROPROPANE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA 1,3-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 1,3-DICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA 1,3-DICHLOROPROPYLENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP-29 CULEBRA 1,4-DICHLOROBENZENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 1,4-DICHLOROBENZENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT S'l 
WIPP-29 CULEBRA 2,3,7,8-TETRACHLOROBENZO·P·DIO < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 

XIN 
WIPP·29 CULEBRA 2,4,5-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
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WIPP·29 CULEBRA 2,4,5-TRICHLOROPHENOL < 100.0000 NA 0.0000 ug/l 03111/87 2 IT sv 
WIPP·29 CULEBRA 2,4,6-TRICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA 2,4,6-TRICHLOROPHENOL < 20.0000 NA 0.0000 ug/l 03111/87 2 IT sv 
WIPP·29 CULEBRA 2,4·DICHLOROPHENOL < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA 2,4·DICHLOROPHENOL < 20.0000 NA 0.0000 ug/l 03111/87 2 IT sv 
WIPP·29 CULEBRA 2,4·DIMETHYLPHENOL < 1.0000 NA 0.0000 ug/l 12114/85 1 IT SV 
WIPP·29 CULEBRA 2,4·DIMETHYLPHENOL < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEBRA 2,4·DINITROPHENOL < 10.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA 2,4·DINITROPHENOL < 100.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEBRA 2,4·DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA 2,4·DINITROTOLUENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT SV 

WIPP·29 CULEBRA 2,6·DINITROTOLUENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA 2,6•DINITROTOLUENE < 20.0000 NA 0.0000 ug/l 03/11187 2 IT sv 
WIPP·29 CULEBRA 2·BUTANONE < 10.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP·29 CULEBRA 2·BUTANONE < 10.0000 NA 0.0000 T < 10 ug/l 03111187 2 IT v 
WIPP·29 CULEBRA 2·CHLOROETHYLVINYL ETHER < 1.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP·29 CULEBRA 2·CHLOROETHYLVINYL ETHER < 10.0000 NA 0.0000 T < 10 ug/l 03/11/87 2 IT v 
WIPP·29 CULEBRA 2·CHLORONAPHTHALENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA 2·CHLORONAPHTHALENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEBRA 2·CHLOROPHEIIOL < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULE_BRA 2·CHLOROPHEIIOL < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEBRA 2·HEKAIIONE < 10.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP·29 CULEBRA 2·HEXANONE < 10.0000 NA 0.0000 T < 10 ug/l 03/11/87 2 IT v 
WIPP·29 CULEBRA 2·METHYLIIAPHTHALENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP·29 CULEBRA 2·METHYLIIAPHTHALEIIE < 20.0000 IIA 0.0000 ug/l 03111187 2 IT sv 
WIPP·29 CULEBRA 2·METHYLPHEIIOL < 1.0000 IIA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA 2·METHYLPHEIIOL < 20.0000 IIA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEBRA 2·111TROAIIILINE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT SV 

WIPP·29 CULEBRA 2·111TROAIIILIIIE < 100.0000 IIA 0.0000 ug/l 03111187 2 IT sv 

• • • 
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~IPP-29 CULEBRA 2·NITROPHENOL < 1.0000 NA 0.0000 ug/1 12/14/85 11T sv 
~IPP-29 CULEBRA 2·NITROPHENOL < 100.0000 NA 0.0000 ug/1 03/11/87 2 IT sv 
~IPP-29 CULEBRA 3,3'·DICHLOROBENZIDINE < 1.0000 NA 0.0000 ug/1 12/14/85 11T sv 
~IPP·29 CULEBRA 3,3'-DICHLOROBENZIDINE < 40.0000 NA 0.0000 ug/1 03111187 2 IT sv 
~IPP-29 CULEBRA 3,4-BENZOFLUORANTHENE < 1.0000 NA 0.0000 ug/1 . 12/14/85 1 IT sv 
~IPP-29 CULEBRA 3,4-BENZOFLUORANTHENE < 20.0000 NA 0.0000 ug/1 03/11187 2 IT sv 
~IPP-29 CULEBRA 3-NITROANILINE < 1.0000 NA 0.0000 ug/1 12/14/85 1 IT sv 
~IPP-29 CULEBRA ]·NITROANILINE < 100.0000 NA 0.0000 ug/1 03/11/87 2 IT sv 
~IPP-29 CULEBRA 4,6-DINITRO·O·CRESOL < 10.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
~IPP-29 CULEBRA 4,6-DINITRO·O·CRESOL < 100.0000 NA 0.0000 ug/l 03/11187 2 IT sv 
~IPP-29 CULEBRA 4·BROMOPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 12/14/85 11T sv 
~IPP-29 CULEBRA 4·8RQM9PHENYL PHENYL ETHER < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
~IPP-29 CULEBRA 4·CHLOROAMILINE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
~IPP-29 CULEBRA ~-CHLOROANILINE < 20.0000 NA 0.0000 us/ I 03/11187 2 IT sv 
WIPP-29 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 4·CHLOROPHENYL PHENYL ETHER < 20.0000 NA 0.0000 ug/l 03/11187 2 IT sv 
WIPP-29 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP-29 CULEBRA 4·METHYL·2·PENTANONE < 10.0000 NA 0.0000 T < 10 ug/l 03/11187 2 IT v 
~IPP-29 CULEBRA 4·METHYLPHENOL < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 4·METHYLPHENOL < 20.0000 NA 0.0000 ug/l 03111187 2 IT sv 
WIPP-29 CULEBRA 4·111TROANILINE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 4·NITROANILINE < 100.0000 NA 0.0000 ug/l 03/11187 2 IT sv 
~IPP-29 CULEBRA 4-NITROPHENOL < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA 4-NITROPHENOL < 100.0000 NA 0.0000 ug/l 03/11187 2 IT SV 
WIPP-29 CULEBRA ACEIIAPHTHENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA ACENAPHTHEIIE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA ACENAPHTHYLENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA ACEIIAPHTHYLENE < 20.0000 NA 0.0000 ug/l 03/11187 2 IT sv 
WIPP-29 CULEBRA ACETONE < 20.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
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~IPP·29 CULEIAA ACETONE 28.0000 NA 0.0000 T < 10 ug/l 03/11/87 2 IT v 
~IPP·29 aiLE BAA ACROLEIN < 10.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
~IPP·29 aiLE BAA ACRYLONITRILE < 10.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
~IPP·29 CULEBAA ALKALINITY (C03) 0.0000 NA 0.0000 1119/l 12/14/85 11T GC 

~IPP·29 aiLE BRA ALKALINITY (COl) 0.0000 0.0000 1119/l 03/11/87 2 IT GC 

~IPP·29 aiLE BRA ALKALINITY (HC03) 170.0000 NA 0.0000 1119/l 12/14/85 1 IT GC 

~IPP·29 CULEBAA ALKALINITY (HC03) 180.0000 180.0000 1119/l 03/11/87 2 IT GC 

~IPP·29 aiLE BAA ALUMINUM 0.4600 0.5600 < 0.01 < 0.01 1119/l 12/14/85 1 IT ME 

~IPP·29 aiLE BRA ALUMINUM < 10.0000 NA 0.0000 < 0.1 < 0.1 1119/l 03/11/87 2 IT ME 

~IPP·29 CULEBRA ANILINE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
~IPP·29 aJLEBAA ANTHRACENE < 1.0000 NA 0.0000 ug/l 12/14/85 11T sv 
~IPP·29 aiLEBAA ANTHRACENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
~IPP·29 CULEBAA ANTIMONY 10.0000 NA 0.0000 < 0.05 < 0.05 1119/l 03/11/87 2 IT ME 

~IPP·29 CULEBRA ARSENIC < 1.0000 < 1.0000 < 0.01 < 0.01 1119/l 12/14/85 1 IT ME 

~IPP-29 aJLEBRA ARSENIC < 5.0000 NA 0.0000 < 0.005 < 0.005 1119/l 03/11/87 2 IT ME 

~IPP·29 aiLE BRA BARIUM < 0.1000 < 0.1000<0.1 < 0.1 1119/l 12/14/85 11T ME 

WIPP·29 CULEBRA BARIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 1119/l 03/11/87 2 IT ME 

WIPP·29 CULEBRA BENZENE < 1.0000 NA 1.0000 ug/l 12/14/85 1 IT v 
WIPP·29 CULEBRA BENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP·29 CULEBRA BENZIDINE < 4.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP·29 CULEBRA BENZO(A)ANTHRACENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP·29 CULEBAA BENZO(A)ANTHRACENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEIRA BENZO(A)PYRENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP·29 allEBRA BENZO(A)PYRENE < 20.0000 NA 0.0000 ug/l 03/11/87 21T sv 
WIPP·29 aiLE BRA BENZO(G,H,I)PERYLENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP·29 CULEBRA BENZO(G,H,I)PERYLENE < 20.0000 NA 0.0000 ug/l 03/11/87 21T sv 
WIPP·29 aJLEBRA BENZO(K)FLUORANTHENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP·29 CULEIRA BENZO(K)FLUORANTHENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEIAA BENZOIC ACID < 1.0000 NA 0.0000 UQ/l 12/14/85 1 IT sv 

• • • 
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WIPP-29 CULEBRA BENZOl~ ACID < 100.0000 NA 0.0000 UQ/l 03/11/87 2 IT sv 
VIPP-29 CULEBRA BEIIZYL ALCOHOL < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA BENZYL ALCOHOL < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA BERYLLIUM 0.0500 0.0500 < 0.005 < 0.005 ~/l 12/14/85 1 IT ME 
WIPP-29 CULEBRA BERYLLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 ~/l 03/11/87 2 IT ME 
WIPP-29 CULEBRA 115(2-.CHLOROETHOXY)METHANE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP-29 CULEBRA 815(2-~HLOROETHOXY)METHANE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA BI5(2·CHLOROETHYL)ETHER < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
VIPP-29 CULEBRA BIS(2·CHLOROETHYL)ETHER < 20.0000 NA 0.0000 ug/l 03/11187 2 IT sv 
VIPP-29 CULEBRA BIS(2·CHLOROISOPROPYL)ETHER < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP-29 CULEBRA BIS(2·.CHLOROISOPROPYL)ETHER < 20.0000 NA 0.0000 ug/l 03111187 21T sv 
WIPP-29 CULEBRA BIS(2·ETHYLHEKYL)PHTHALATE < 1.0000 NA 0.0000 ug/l 12/14185 1 IT sv 
WIPP-29 CULEBRA BIS(2·ETHYLHEXYL)PHTHALATE < 20.0000 NA 0.0000 ug/l 03111187 2 IT sv 
VIPP-29 CULEBRA BORON : 5.8000 5.8000 < 0.1 < 0.1 "'Ill 12/14185 1 IT ME 
WIPP-29 CULEBRA BORON 6.0000 NA 0.0000 < 0.01 < 0.01 ~ll 03111/87 2 IT ME 
WIPP-29 CULEBRA BRC»>IDE 100.0000 NA 0.0000 .. ll 12/14185 1 IT GC 

VIPP-29 CULEBRA BRmtiDE 54.0000 NA 0.0000 1118/l 03/11/87 2 IT GC 
VIPP-29 CULEBRA BROMOFORM < 1.0000 NA 0.0000 ug/l 12114/85 1 IT v 
VIPP-29 CULEBRA BROMOFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 03111/87 2 IT v 
VIPP-29 CULEBRA BUTYL BENZYL PHTHALATE < 1.0000 NA 0.0000 ugll 12/14/85 1 IT sv 
VIPP-29 CULEBRA BUTYL BEIIZYL PHTHALATE < 20.0000 IIA 0.0000 ugll 03111187 2 IT sv 
WIPP-29 CULEBRA CADMIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 "'Ill 03111/87 2 IT ME 

VIPP-29 CULEBRA CALCIUM 630.0000 630.0000 < 0.1 < 0.1 .. ll 12114185 1 IT HE 

VIPP-29 CULEBRA CALCIUM 600.0000 NA 600.0000 11181l 03111187 2 IT HE 
VIPP-29 CULEBRA CARBON DISULFIDE < 1.0000 NA 0.0000 ugll 12114185 1 IT v 
VIPP-29 CULEBRA CARBON DISULFIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11187 2 IT v 
VIPP·29 CULEBRA CARBON TETRACHLORIDE < 1.0000 NA 0.0000 ugll 12114185 1 IT v 
WIPP·29 CULEBRA CARBON TETRACHLORIDE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 21T v 
VIPP·29 CULEBRA CESilli < 1.0000 < 1 .0000 < 0.10 < 0.10 11181l 12114185 1 IT HE 
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YIPP·29 QJLEBRA CESIUM 0.3000 NA 0.0000 < 0.1 < 0.1 na/t 03/11187 2 IT ME 

YIPP-29 aJLEBRA CHLORIDE 180000.0000 IIA 0.0000 118/l 12/14/85 1 IT GC 
YIPP-29 QJLEBRA CHLORIDE 160000.0000 160000.0000 1119/l 03111!87 2 IT GC 
YIPP-29 aJLEBRA CHLORIDE 160000.0000 160000.0000 1118/l 03/11/87 21T GC 
YIPP-29 QJLEBRA CHLOROBENZENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP·29 QJLEBRA CHLOROBENZENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 21T v 
YIPP-29 QJLEBRA CHLOROETHANE < 10.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
YIPP-29 QJLEBRA CHLOROETHANE < 10.0000 NA 0.0000 T < 10 ug/l 03/11187 2 IT v 
YIPP·29 QJLEBRA CHLOROFORM < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
YIPP-29 QJLEBRA CHLOROFORM < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 21T v 
YIPP-29 QJLEBRA CHROMIUM 2.0000 2.2000 < 0.01 < 0.01 1119/l 12/14/85 11T ME 

YIPP-29 CULEBRA CHROMIUM 0.8000 NA 0.0000 < 0.01 < 0.01 1119/l 03/11/87 21T ME 

YIPP-29 QJLEBRA CHRYSENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
YIPP-29 CULEBRA CHRYSENE < 20.0000 NA 0.0000 ua/t 03111187 2 IT sv 
YIPP-29 CULEBRA CIS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03111187 21T v 
WIPP-29 CULEBRA COBALT 7.8000 7.9000 < 0.01 0.03 118/l 12114/85 1 IT 1\E 
YIPP-29 CULEBRA COBALT < 1.0000 NA 0.0000 < 0.01 < 0.01 11111/l 03111/87 21T ME 

YJPP-29 CULEBRA COPPER 0.4300 0.3800 0.02 0.01 11111/l 12114/85 1 IT ME 

YIPP-29 CULEBRA COPPER < 1.0000 NA 0.0000 < 0.01 < 0.01 11111/l 03111187 2 IT ME 

WIPP-29 CULEBRA CYANIDE < 0.0200 IIA 0.0000 11111/l 12114/85 1 IT GC 

WIPP-29 CULEBRA CYANIDE < 0.0200 NA 0.0000 11111/l 03111187 21T GC 

WIPP-29 QJLEBRA DI·N-~TYL PHTHALATE 3.5000 NA 0.0000 ug/l 12114/85 1 IT sv 
WJPP-29 QJLEBRA DI-N-BUTYL PHTHALATE < 20.0000 NA 0.0000 ug/l 03/11187 21T sv 
WIPP·29 CULEBRA DI·N·OCTYL PHTHALATE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEIRA DI·II-OCTYL PHTHALATE < 20.0000 IIA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP·29 CULEBRA OIBENZO(A,H)ANTHRACENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA DIBENZO(A,H)ANTHRACEIIE < 20.0000 IIA 0.0000 ug/l 03111187 21T sv 
WIPP-29 CULEBRA DIBEIIZOFURAN < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP-29 CULEBRA DIBENZOFURAN < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 

• • • 
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WIPP-29 CULEBRA DIBROMOCHLOROMETHANE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP-29 CULEBRA DIBROMOCHLOROMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l Ol/11/87 21T v 
WIPP-29 CULEBRA DICHLOROBROMOMETHANE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP-29 CULEBRA DICHLOROIROMOMETHANE < 5.0000 NA 0.0000 T < 5.0 ug/l Ol/11/87 2 IT v 
WIPP-29 CULEBRA DIETHYL PHTHALATE 1.2000 NA 0.0000 ugtl 12/14/85 1 IT sv 
WIPP-29 CULEBRA DIETHYL PHTHALATE < 20.0000 NA 0.0000 ug/l 03!11/87 2 IT sv 
WIPP-29 CULEBRA DIMETHYL PHTHALATE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP-29 CULEBRA DIMETHYL PHTHALATE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA ETHYLBENZENE < 1.0000 NA 0.0000 ugtl 12/14/85 1 IT v 
WIPP-29 CULEBRA ETHYLBENZEIIE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA Eh 441.0000 NA 0.0000 rrN 12/14/85 1 IT GC 
WIPP-29 CULEBRA FLUORANTHENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP-29 CULEBRA FLUORANTHENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA FLUORENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA FLUORENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA FLUORIDE . 0.9000 0.9000 ~V/l 12114/85 1 IT GC 
WIPP-29 CULEBRA FLUORIDE 1.1000 NA 0.0000 q/l 03/11187 2 IT GC 
WIPP-29 CULEBRA HEXACHLOROBENZENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA HEXACHLOROIENZENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA HEXACHLOROBUTADIENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA HEXACH~OROBUTADIENE 

1 
< 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 

WIPP·29 CULEBRA HEXACH~OROCYCLOPEIITADIENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA HEXACHLOROCYCLoPEIITADIENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA HEXACHLOROETHANE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA HEXACHlOROETHANE < 20.0000 NA 0.0000 ugtl 03/11/87 21T sv 
WIPP·29 CULEBRA IIIOEII0(1,2,3·CD)PYRENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP·29 CULEBRA INOEN0(1,2,3·CO)PYRENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA IOOIOE 2.1000 NA 0.0000 q/l 12/14/85 1 IT GC 
WIPP-29 CULEBRA IOOIDE < 2.0000 NA 0.0000 11111/l 03/11/87 2 IT GC 
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YIPP-29 CULEBRA IRON 2.1000 1.9000 < 0.01 < 0.01 mg/l 12114/85 1 IT ME 
YIPP-29 CULEBRA I ROll < 1.0000 NA 0.0000 < 0.01 < 0.01 lllg/l 03/11187 2 IT ME 
WIPP-29 CULEBRA ISOPHORONE < 4.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP-29 CULEBRA ISOPHORONE < 20.0000 NA 0.0000 ug/l 03/11187 2 IT sv 
YIPP·29 CULEBRA LEAD 2.9000 3.2000 < 0.01 < 0.01 lllg/l 12/14/85 1 IT ME 
WIPP-29 CULEBRA LEAD < 5.0000 NA 0.0000 < 0.05 < 0.05 lllg/l 03/11/87 2 IT ME 

WIPP·29 CULEBRA LITH I Lit 0.6800 NA 0.0000 < 0.01 < 0.01 mg/l 03/11187 2 IT ME 

WIPP-29 CULEBRA MAGIIESILit 6300.0000 6400.0000 < 0.1 < 0.1 lllg/l 12114/85 1 IT ME 

WIPP-29 CULEBRA MAGNESILit 5900.0000 NA 0.0000 mg/l 03/11/87 Z IT ME 
WIPP·Z9 CULEBRA MANGANESE 1.8000 1.8000 0.03 0.02 lllg/l 12/14/85 1 IT ME 

WIPP-29 CULEBRA MANGANESE 1.1000 NA 0.0000 < 0.005 < 0.005 lllg/l 03/11187 2 IT ME 

WIPP-29 CULEBRA MERCURY < o.oooz < o.oooz 0.0003 0.0006 mg/l 12/14/85 1 IT ME 
WIPP-29 CULEBRA MERcuRY < 0.0002 NA 0.0000 < 0.0002 < 0.0002 lllg/l 03/11/87 2 IT ME 
WIPP·Z9 CULEBRA METHYL BROMIDE < 10.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP-29 CULEBRA METHYL 8RCI41DE < 10.0000 NA 0.0000 T < 10 ug/l 03/11/87 2 IT v 
WIPP·29 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP-29 CULEBRA METHYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 03111187 ZIT v 
WIPP·Z9 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP·29 CULEBRA METHYLENE CHLORIDE < 10.0000 NA 0.0000 T 55 ug/l 03111187 2 IT v 
WIPP·Z9 CULEBRA MOl.YBDENLit < 0.1000 < 0.1000 < 0.01 < 0.01 mg/l 12114/85 1 IT ME 
WIPP·29 CULEBRA MOl.YBDENLit O.Z800 NA 0.0000 < 0.01 < 0.01 1118/l 03/11/87 2 IT ME 

YIPP·29 CULEBRA N·NITROSO·DI·METHYLAMINE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
YIPP-29 CULEBRA N·IIITROSO·DI·II·PROPYLAMINE < 20.0000 NA 0.0000 ug/l 03111/87 ZIT sv 
YIPP·29 CULEBRA N-111 TROSO-DI-PHENYLAMINE 11.0000 NA 0.0000 ug/l 12114/85 1 IT sv 
WIPP-29 CULEBRA N·lll TIOSO·DI·PHENYLAMINE < zo.oooo IIA 0.0000 ug/l 03111187 • ZIT sv 
YIPP·Z9 CULEBRA NAPHTHALENE < 1.0000 NA 0.0000 ut/l 1Z/14/85 1 IT sv 
YIPP-29 CULEBRA NAPHTHALENE < zo.oooo NA 0.0000 utll 03111/87 2 IT sv 
YIPP-29 CULEBRA NICKEL 4.4000 4.ZOOO < 0.01 < 0.01 118/l 12/14/85 1 IT ME 
WIPP-29 CULEBRA NICKEL < 3.0000 NA 0.0000 < 0.03 < 0.03 118/l 03/11187 ZIT ME 

• • 
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WIPP·29 aJLEBRA NITRATE 0.1000 NA 0.0000 mg/l N03·N 12/14/85 1 IT GC 
WIPP·29 aJLEBRA NITRATE 1.5000 1.6000 rPI{J/l N03·N 03/11/87 2 IT GC 
WIPP·29 aJLEBRA NITR~ENZENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 aJLEBRA NITROBENZENE < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 aJLEBRA P·CHLORO·M·CRESOL < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 aJLEBRA P·CHLORO·M·CRESOL < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 aJLEBRA PCB < 1.0000 NA 0.0000 ug/l 03/11/87 2 IT PC 
WIPP-29 aJLEBRA PENTACHLOROPHENOL 3.9000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 aJLEBRA PENTACHLOROPHENOL < 100.0000 NA 0.0000 ug/l 03/11/87 21T sv 
WIPP-29 aJLEBRA PHENANTHRENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA PHENANTHRENE < 20.0000 NA 0.0000 ug/l 03111/87 2 IT sv 
WIPP-29 CULEBRA PHENOl, < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA PHENOL < 20.0000 NA 0.0000 ug/l 03/11/87 2 IT sv 
WIPP-29 CULEBRA PHENOLICS 0.0040 NA 0.0000 lllllll 12/14/85 1 IT GC 
WIPP-29 aJLEBRA PHENOLICS < 0.0050 NA 0.0000 lllg/l 03/11/87 21T GC 
WIPP-29 CULEBRA PHOSPHATE 0.0400 0.0500 nvll T ·P04·P 12/14/85 1 IT Gf; 
WIPP-29 CULEBRA PHOSPHATE < 0.0100 < 0.0100 111!1/l T· P04-P 03/11/87 21T GC 
WIPP-29 aJLEBRA POTASSIUM 23000.0000 23000.0000 < 0.01 < 0.01 1119/l 12/14/85 1 IT ME 
WIPP-29 aJLEBRA POTASSIUM 21000.0000 NA 0.0000 118/l 03/11/87 21T ME 
WIPP·29 aJLEBRA PYRENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT sv 
WIPP-29 CULEBRA PYRENE < 20.0000 NA 0.0000 ug/l 03/11/87 21T sv 
WIPP-29 aJLEBRA RESIDUE, FILTERABLE a 180 C 330000.0000 NA 0.0000 11111/l 12/14/85 1 IT GC 
WIPP-29 aJLEBRA RESIDUE, FILTERABLE a 180 C 290000.0000 NA 0.0000 11111/l 03/11/87 21T GC 
WIPP-29 aJLEBRA RESIDUE, NONFILTERABLE a 105 C 1500.0000 NA 0.0000 118/l 12/14/85 1 IT GC 
WIPP-29 aJLEBRA RESIDUE, NONFILTERABLE a 105 C 830.0000 NA 0.0000 118/l 03/11/87 21T GC 
WIPP-29 aJLEBRA SELENIUM < 1.0000 < 1.0000 < 0.01 < 0.01 118/l 12114/85 1 IT ME 
WIPP-29 aJLEBRA SELENIUM < 0.5000 NA o.oooo < 0.005 < 0.005 llg/l 03/11/87 21T _ME 
WIPP·29 aJLEBRA SILICA 49.0000 53.0000 0.44 0.44 118/l 12/14/85 1 IT ME 
WIPP-29 aJLEBRA SILICA 27.0000 NA 0.0000 < 0.2 < 0.2 118/l 03/11/87 2 IT ME 
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WIPP-29 CULEBRA SILVER < 1.0000 NA 0.0000 < 0.01 < 0.01 mg/l 03/11/87 2 IT ME 
WIPP-29 CULEIRA SOOIUM 89000.0000 91000.0000 < 0.1 < 0.1 . mg/l 12/14/85 1 IT ME 
WIPP-29 CULEBRA soon-" 94000.0000 NA 0.0000 mg/l 03/11/87 2 IT ME 
WIPP-29 CULEBRA SPECIFIC CONDUCTANCE 330000.0000 NA 0.0000 Ulllhos/cnQ25C 12/14/85 11T GC 
YIPP-29 CULEBRA SPECIFIC CONDUCTANCE 43600.0000 NA 0.0000 Ulllhos/CIIIi25C 03/11/87 2 IT GC 
WIPP-29 CULEBRA STRONTIUM 9.0000 8.9000 < 0.01 < 0.01 mg/l 12/14/85 1 IT ME 
WIPP-29 CULEBRA STRONTIUM 21.0000 NA 0.0000 < 0.01 < 0.01 mg/l 03/11/87 2 IT ME 
WIPP-29 CULEBRA STYRENE < 1.0000 NA 0.0000 ut/l 12/14/85 1 IT v 
WIPP-29 CULEBRA STYRENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA SULFATE 17000.0000 NA 0.0000 mg/l 12/14/85 11T GC 
WIPP-29 CULEBRA SULFATE 17000.0000 17000.0000 .. ,. 03/11!87 2 IT GC 
WIPP-29 CULEBRA TETRACHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP-29 CULEBRA TETRACHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ut/l 03/11/87 2 IT v 
WIPP-29 CULEBRA THALLIUM < 0.5000 NA 0.0000 < 0.005 < 0.005 mg/l 03/11/87 2 IT ME 
WIPP-29 CULEBRA TIN < 4.0000 NA 0.0000 < 0.04 < 0.04 mg/l 03/11/87 2 IT ME 
WIPP-29 CULEBRA TITANIUM 0.3300 0.2800 < 0.01 < 0.01 mg/l 12/14/85 1 IT ME 
WIPP-29 CULEBRA TITANIUM < 3.0000 NA 0.0000 < 0.03 < 0.03 mg/l 03/11187 2 IT ME 
WIPP-29 CULEBRA TOLUENE < 1.0000 NA 0.0000 ug/l 12114/85 1 IT v 
WIPP-29 CULEBRA TOLUENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11187 2 IT v 
WIPP-29 CULEBRA TOTAL. ORGANIC CARBON < 1.0000 NA 0.0000 mg/l 12/14/85 11T GC 
WIPP-29 CULEBRA TOTAL ORGANIC CARBON 2.0000 3.0000 fllll/l 03/11/87 2 IT GC 
WIPP-29 CULEBRA TOTAL ORGANIC HALOGEN 0.5400 NA 0.0000 11(1/l 12/14/85 1 IT GC 
WIPP-29 CULEBRA TOTAL. ORGANIC HALOGEN 2.8000 NA 0.0000 J118/l 03/11187 2 IT GC 
WIPP-29 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 1.0000 NA 0.0000 ut/l 12/14/85 1 IT v 
WIPP-29 CULEBRA TRANS·1,2·DICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA TRANS-1,3-DICHLOROPROPENE < 5.0000 NA 0.0000 T < 5.0 ug/l 03/11/87 2 IT v 
WIPP-29 CULEBRA TRICHLOROETHYLENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP-29 CULEBRA TRICHLOROETHYLENE < 5.0000 NA 0.0000 T < 5.0 ut/l 03/11/87 2 IT v 
WIPP·29 CULEBRA VANADIUM < 1.0000 NA 0.0000 < 0.01 < 0.01 .. ,. 03/11/87 2 IT ME 

' ' • 
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WIPP·29 CULEBU VINYL ACETATE < 10.0000 NA 0.0000 ug/l 12J14J85 1 IT v 
WIPP·29 Cl.ILEBU VINYL AC£TATE < 10.0000 NA 0.0000 T < 10 ugJl 03111187 2 IT v 
WIPP·29 Cl.ILEBU VINYL CHLORIDE < 10.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP·29 Cl.ILEBRA VINYL CHLORIDE < 10.0000 NA 0.0000 T < 10 ug/l 03111/87 2 IT v 
WIPP·29 Cl.ILEBU XYLENE < 1.0000 NA 0.0000 ug/l 12/14/85 1 IT v 
WIPP·29 CULEIRA XYLENE < 5.0000 NA 0.0000 T < 5.0 ugJl 03J11J87 2 IT v 
WIPP·29 Cl.ILEBRA ZINC 0.4500 0.5500 < 0.01 < 0.01 11111/l 12/14/85 1 IT ME 
WIPP·29 CULEBRA ZINC < 1.0000 NA 0.0000 < 0.01 < 0.01 11111/l 03/11/87 21T ME 
WIPP-29 Cl.ILEBRA pll 6.5700 NA 0.0000 12114185 1 IT GC 
WIPP-29 CULEBRA pll 6.2800 NA 0.0000 03111187 2 IT GC 
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WIPP GROUNDWATER MONITORING PROGRAM PLAN 

D 18-1 Introduction 

The Waste Isolation Pilot Plant (WIPP) project is a geologic repository for the disposal of 
transuranic (TRU) waste. The disposal horizon is located 2,150 feet (ft) (655 meters [m]) below 
the land surface in the bedded salt of the Salado Formation (hereinafter referred to as the Salado). 
At the WIPP, water-bearing units occur both above and below the disposal horizon. Groundwater 
monitoring of the uppermost aquifer below the facility is not proposed at the WIPP because that 
water-bearing unit (the Bell Canyon Formation) is not considered a credible pathway for a release 
from the repository. The underlying water-bearing sandstones of the Bell Canyon Formation are 
separated from the repository horizon by over 2000 ft (61 0 m) of very low-permeability evaporite 
sediments (Appendices E1 and D6). No credible pathway has been established for contaminant 
transport to aquifers below the repository horizon as there is no hydrologic communication between 
the two. The U.S. Environmental Protection Agency (EPA) concluded in 1990 that vertical 
communication does not exist based on their review of numerous studies (EPA, 1990). The 
disposal horizon is isolated from underlying water-bearing units by extremely low-permeability 
layers of rock. Furthermore, drilling boreholes for groundwater monitoring through the Salado and 
the Castile Formation (hereinafter referred to as the Castile) into that aquifer would act to 
compromise the isolation properties of the repository medium and, therefore, is not allowed. 

20 Disposal of TRU mixed waste in the WIPP facility is subject to regulation under Title 20 of the New 
21 Mexico Administrative Code, Chapter 4, Part 1 (20 NMAC 4.1 ), Subpart V. As required by 20 
22 NMAC 4.1, Subpart V, §264.601 , the U.S. Department of Energy (DOE) must demonstrate that the 
23 environmental performance standards for a miscellaneous unit, which are applied to the hazardous 
24 waste management units (HWMU) in the underground, will be met. 
25 

26 Groundwater monitoring at the WIPP in the past has focused on the Culebra member of the Rustler 
27 Formation (hereinafter referred to as the Culebra) because it represents the most significant 
28 hydrologic contaminant migration pathway to the accessible environment. The Culebra is the 
29 nearest and most significant water-bearing unit lying above the repository. Modeling of 
30 groundwater movement in the Culebra, based on the concept of a groundwater basin, is discussed 
31 in detail in Appendix D6, Section D6-2a(1 ). 
32 

33 D18-1a Site Location 
34 

35 

36 

37 

• 
The WIPP site is located in Eddy County in southeastern New Mexico (Figure 018-1) within the 
Pecos Valley section of the southern Great Plains physiographic province (Powers et al. , 1978). 
The site is 26 miles (mi) (42 kilometers [km]) east of Carlsbad in an area known as Los Medalios 
(the dunes). Los Medalios is a relatively flat, sparsely inhabited plateau with little water and limited 
land uses. 
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The WIPP site (Figure D18-2) consists of 16 sections of federal land in Township 22 South, Range 
31 East. The 16 sections of federal land were withdrawn from the application of public land laws 
by the WIPP Land Withdrawal Act (LWA), Public Law 102-579, that was signed on October 30, 
1992. The WIPP LWA transferred the responsibility for the administration of the 16 sections from 
the Department of Interior, Bureau of Land Management, to the DOE. This law specified that 
mining and drilling for purposes other than support of the WIPP project are prohibited within this 
16 section area with the exception of Section 31. Oil and gas drilling activities are restricted in 
Section 31 from the surface down to 6,000 feet. 

10 D18-1b Purpose 
11 

12 This monitoring plan provides instructions for sample collection, water-level monitoring, data 
13 management, and reporting of annual data; identifies analytical parameters selected for assessing 
14 the quality of the groundwater; and establishes personnel responsibilities for the WI PP groundwater 
15 monitoring program. Because quality assurance is an integral component of the groundwater 
16 sampling, analysis, and reporting process, quality assurance/quality control (QNQC) elements and 
17 associated data acceptance criteria are included in this plan. 
18 

19 

20 

21 

22 

23 

24 

25 

26 

Detailed instruction for performing field activities that will be conducted in conjunction with this 
sampling and analysis plan are provided in field operating procedures, referenced throughout this 
plan. Detailed procedures are provided for each aspect of the groundwater sampling process, 
including water-level measurement, sampling equipment installation and operation, field water
quality measurements, and sample collection. These procedures are intended to reinforce proper 
field sampling expertise. Samples will be collected by trained personnel under the supervision and 
direction of qualified engineers, scientists, or other technical personnel. 

27 D18-1 c Geologic and Hydrologic Characteristics 
28 

29 D18-1 c(1) Geology 
30 

31 The WIPP site is situated within the Delaware Basin, which is part of the larger Permian Basin, 
32 located in the south-central region of North America. During the Permian period, which came to 
33 a close about 245 million years ago, ancient seas covered the basin. Their later evaporation 
34 resulted in the deposition of a thick sequence of evaporites. Appendix D6 presents a detailed 
35 discussion of the regional geologic history. Three major evaporite-bearing formations were 
36 deposited in the Delaware Basin (see Figures D18-3 and D18-4) : 
37 

38 

39 

40 

41 

42 

43 

• The Castile, which formed through evaporation of the Permian Sea, consists of 
interbedded anhydrites and halite. Its upper boundary is at a depth of about 2,825 ft 
(861 m) below ground surface (bgs}, and its thickness at the WIPP facility is 1,250 ft 
(381 m) (see Appendix D6). 
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• The repository is located in the Salado, which overlies the Castile and resulted from 
prolonged desiccation that produced predominantly halite, with some carbonates, 
anhydrites, and clay seams. Its upper boundary is at a depth of about 850 ft (259 m) 
bgs, and it is about 2,000 ft (610 m) thick in the repository area (see Appendix 06) . 

• The Rustler Formation (hereinafter referred to as the Rustler) was deposited in a 
lagoonal environment during a major freshening of the basin and consists of 
carbonates, anhydrites, and halites. Its beds consist of clay and anhydrite and 
contain small amounts of brine. The Rustler's upper boundary is about 500ft (152 m) 
bgs, and it ranges up to 350ft (107m) in thickness in the area (see Appendix 06). 

13 These evaporite-bearing formations lie between two other formations significant to the geology and 
14 hydrology of the WIPP site. The Dewey Lake overlying the Rustler is dominated by nonmarine 
15 sediments and consists almost entirely of mudstone, claystone, siltstone, and interbedded 
16 sandstone (Appendix 06). This formation forms a 500-ft- (152-m) thick barrier of fine-grained 
17 sediments that retard the downward percolation of water into the evaporite units below. 1 The Bell 
18 Canyon Formation (hereinafter referred to as the Bell Canyon)-the first water-bearing unit below 
19 the repository (Appendix 06)-is confined by the thick evaporite sequences of the Castile above. 
20 It consists of 1,200 ft (366 m) of interbedded sandstone, shale, and siltstone. 

• The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
23 extensive, underlying an area of more than 36,000 square mi (mi2

) (93,240 square kilometers 
24 [km2]) . Second, its permeability is extremely low, and fluids within it are effectively immobile. Third, 
25 salt behaves mechanically in a plastic manner under pressure (the pressure at the disposal horizon 
26 is more than 2,000 pounds per square inch [lb/in. 2

] or 13.8 megapascals [MPa]) and moves to fill 
27 any opening (referred to as creep). Fourth, any fluid remaining in small fractures or openings is 
28 saturated with salt, is incapable of further salt dissolution, and has remained in place for millions 
29 of years. Finally, the Salado lies between the Rustler and the Castile (Figure 018-5), which contain 
30 highly impermeable layers that further confine and isolate waste within and isolate water outside 
31 the WIPP repository (Appendix 06). 
32 

33 018-1 c(2) Groundwater Hydrology 
34 

35 

36 

37 

38 

• 

The Salado was selected as the host geologic unit because it is hydrologically isolated and 
because of the plastic nature of the salt. The general hydrogeology of the area surrounding the 
WIPP facility is described in this section starting with the first geologic unit below the Salado. 
Appendix 06 provides more detailed discussions of the local and regional hydrogeology. Relevant 

1While there may be some uncertainty over the amount of vertical recharge occurring within the Rustler, the issue is only of 
significance to long-term performance calculations in which releases from the repository occur through the creation of a 
migration pathway resulting from drilling (inadvertently) in the WIPP area. The consequences of vertical recharge are bounded 
in the modeling by assuming that under future climate conditions (which are assumed to be cooler and wetter), the groundwater 
level (water table) moves to the land surface. 
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hydrological parameters for the various rock units above the Salado at the WIPP are summarized 
in Table D18-1. 

4 The Castile 
5 

6 The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
7 The Castile represents a major regional groundwater aquiclude that effectively prevents upward 
8 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
9 because evaporites do not readily maintain pore space, solution channels, or open fractures at 

10 depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility found its 
11 permeability to be lower than detection limits; however, the hydraulic conductivity has been 
12 conservatively estimated to be less than 1 0-8 ft (3 x 1 o-9 m) per day. A description of the Castile 
13 brine reservoirs outside the WIPP area is provided in Appendix D6. 
14 

15 The Salado 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
approximately 2,000 ft (61 0 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 
polyhalite. It acts hydrologically as a regional confining bed and does not contain circulating fluids. 
The porosity of the Salado is very low and interconnected pores are virtually nonexistent at the 
depth of the disposal horizon. Fluids associated with the Salado occur mainly as very small fluid 
inclusions in the halite crystals and also occur between crystal boundaries (interstitial fluid) of the 
massive crystalline salt formation; fluids also occur in clay seams and anhydrite beds. 
Permeabilities measured from the surface in the area of the WIPP facility range from 0.01 to 
25 microdarcies. The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The 
results of permeability testing at the disposal horizon are within the range of 0.001 to 
0.01 microdarcy. As a comparison, the permeability of the Salado is roughly a thousand times 
more restrictive than that of the lower clay liner required of surface impoundments and landfills, 
assuming similar thicknesses. The results of recent testing suggest that permeabilities in 
undisturbed rock salt may approach zero (see Appendix 06). 

33 The Rustler 
34 

35 The Rustler has been the subject of extensive characterization activities because it contains the 
36 most transmissive hydrologic units overlying the Salado (specifically the Culebra). Within the 
37 Rustler, five members have been identified. Of these the Culebra is the most transmissive and has 
38 been the focus of most of the Rustler hydrologic studies (see Appendix 06). 
39 

The Culebra is the first continuous water-bearing zone above the Salado and ranges up to 30 ft (9 
m) in thickness. Water in the Culebra is usually present in fractures and is confined by overlying 

• 

• 

40 

41 

42 

43 

44 

gypsum or anhydrite and underlying clay and anhydrite beds. Its hydraulic gradient in the area of • 
the WIPP facility is approximately 20ft per mi (3.8 m per km) and becomes much flatter south and 
southwest of the site (Figure 018-6). Transmissivities in the Nash Draw range up to 1,250 square 
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ft (ft2
) (116 square m [m2]) per day; closer to the WIPP facility, they are as low as 0.007 to 74ft 2 

(0.00065 to 7.0 m2) per day. The Culebra is hydrologically confined and testing indicates no 
significant leakage between it and other units (see Appendix D6). 

5 The two primary types of field tests that are being used to characterize the flow and transport 
6 characteristics of the Culebra are hydraulic tests and tracer tests. 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

• 23 

24 

25 

26 

27 

28 

29 

The hydraulic testing consists of pumping, injection, and slug testing of wells across the study area 
(e.g., Beauheim, 1987a). The most detailed hydraulic test data exist for the WIPP hydropads (e.g., 
H-19). The hydropads generally comprise a network of three or more wells located within a few 
tens of meters of each other. Long-term pumping tests have been conducted at hydropads H-3, 
H-11, and H-19 and at well WIPP-13 (Beauheim, 1987b, 1987c). These pumping tests provided 
transient pressure data at the hydropad and over a much larger area. Tests often included use of 
automated data-acquisition systems, providing high-resolution (in both space anq time) data sets. 
In addition to long-term pumping tests, slug tests and short-term pumping tests have been 
conducted at individual wells to provide pressure data that can be used to interpret the 
transmissivity at that well (Beauheim, 1987a). (Additional short-term pumping tests have been 
conducted in the Water Quality Sampling Program (WQSP) wells [Stensrud, 1995]). Detailed 
cross-hole hydraulic testing has recently been conducted at the H-19 hydropad (Kioska et al., 
1995). 

The hydraulic tests are designed to yield pressure data for the interpretation of such characteristics 
as transmissivity, permeability, and storativity. The pressure data from long-term pumping tests 
and the interpreted transmissivity values for individual wells are used for the generation of 
transmissivity fields in flow modeling. Some of the hydraulic test data and interpretations are also 
important for the interpretation of transport characteristics. For instance, the permeability values 
interpreted from the hydraulic tests at a given hydropad are needed for interpretations of tracer test 
data at that hydropad. 

30 There is strong evidence that the permeability of the Culebra varies spatially and varies sufficiently 
31 that it cannot be characterized with a uniform value or range over the region of interest to the 
32 WIPP. The transmissivity of the Culebra varies spatially over six orders of magnitude from east 
33 to west in the vicinity of the WIPP (see Figure D6-30). Over the site, Culebra transmissivity varies 
34 over three to four orders of magnitude. Figure D6-30 shows variation in transmissivity in the 
35 Culebra in the WIPP region. Transmissivities are from 1 X 1 o-3 square feet per day (1 X 1 o·9 square 
36 meters per second) at well P-18 east of the WIPP site to 1 x 103 square feet per day ( 1 x 1 C)! 

37 square meters per second) at well H-7 in Nash Draw. 
38 

39 

40 

41 

• 44 

Transmissivity variations in the Culebra are believed to be controlled by the relative abundance of 
open fractures rather than by primary (that is, depositional) features of the unit. Lateral variations 
in depositional environments were small within the mapped region, and primary features of the 
Culebra show little map-scale spatial variability, according to Holt and Powers, 1988. Direct 
measurements of the density of open fractures are not available from core samples because of 
incomplete recovery and fracturing during drilling, but observation of the relatively unfractured 

D18-5 



2 

3 

4 

5 

6 

7 

WlPP RCRA Part 8 Pennit Application 
DOE/WlPP 91-005 
Revision 6.4 

exposures in the WlPP shafts suggests that the density of open fractures in the Culebra decreases 
to the east. Qualitative correlations have been noted between transmissivity and several geologic 
features possibly related to open-fracture density, including (1) the distribution of overburden above 
the Culebra, (2) the distribution of halite in other members of the Rustler, (3) the dissolution of 
halite in the upper portion of the Salado, and (4) the distribution of gypsum fillings in fractures in 
the Culebra. 

8 Measured matrix porosities of the Culebra vary from 0.03 to 0.30. Fracture porosity values have 
9 not been measured directly, but interpreted values from tracer tests at the H-3, H-6, and H-11 

10 hydropads vary from 5 x 10-4 to 3 x 1 o-3
. Data are insufficient to determine whether the average 

11 porosity of the matrix and fractures varies significantly on a regional scale. 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Geochemical and radioisotope characteristics of the Culebra have been studied. There is 
considerable variation in groundwater geochemistry in the Culebra. The variation has been 
described in terms of different hydrogeochemical facies that can be mapped in the Culebra. A 
halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east, 
approximately corresponding to the regions in which halite exists in units above and below the 
Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An anhydrite-rich 
hydrogeochemical facies exists west and south of the WIPP site, where there is relatively less 
halite in adjacent strata and where there are fewer gypsum-filled fractures. Radiogenic isotopic 
signatures suggest that the age of the groundwater in the Culebra is on the order of 10,000 years 
or more (see, for example, Lambert, 1987; Lambert and Carter, 1987; and Lambert and Harvey, 
1987). 

25 The radiogenic ages of the Culebra groundwater and the geochemical differences provide 
26 information potentially relevant to the groundwater flow directions and groundwater interaction with 
27 other units and are important constraints on conceptual models of groundwater flow. Previous 
28 conceptual models of the Culebra (see for example, Chapman, 1986; Chapman, 1988; La Venue 
29 et al., 1990) have not been able to consistently relate the hydrogeochemical facies, radiogenic 
30 ages, and flow constraints (that is, transmissivity, boundary conditions, etc.) in the Culebra. 
31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

The groundwater basin modeling that has been conducted, although it did not model solute 
transport processes, provides flow fields that reasonably explain observed hydrogeochemical facies 
and radiogenic ages. The groundwater basin model combines and tests three fundamental 
processes: (1) it calculates vertical leakage, which may carry solutes into the Culebra; (2) it 
calculates lateral fluxes in the Culebra (directions as well as rates); and (3) it calculates a range 
of possible effects of climate change. The presence of the halite facies is explained by vertical 
leakage of solutes into the Culebra from the overlying halite-containing Tamarisk by advective or 
diffusive processes. Because lateral flow rates here are low, even slow rates of solute transport 
into the Culebra can result in high solute concentration. Vertical leakage occurs slowly over the 
entire model region, and thus the age of groundwater in the Culebra is old, consistent with 
radiogenic information. Lateral fluxes within the anhydrite zone are larger because of higher 
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transmissivity, and where the halite and anhydrite facies regions converge, the halite facies 
signature is lost by dilution with relatively large quantities of anhydrite facies groundwater. 

4 Groundwater levels in the Culebra in the WIPP region have been measured for several decades. 
5 Water-level rises have been observed in the WIPP region and are attributed to three causes as 
6 discussed below. The extent of water-level rise observed at a particular well depends on several 
7 factors , but the proximity of the observation point to the cause of the water-level rise appears to 
8 be a primary factor. 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

• 23 

24 

25 

26 

In the vicinity of the WIPP site, water-level rises are unquestionably caused by recovery from 
drainage into the shafts. Drainage into shafts has been reduced by a number of grouting programs 
over the years, most recently in 1993 around the Air Intake Shaft. Northwest of the site, in and 
near Nash Draw, water levels appear to fluctuate in response to effluent discharge from potash 
mines. Correlation of water-level fluctuation with potash mine discharge cannot be proven because 
sufficient data on the timing and volumes of discharge are not available. Head distribution in the 
Culebra (see Figure D6-31) is consistent with groundwater basin modeling results indicating that 
the generalized directional flow of groundwater is north to south. However, caution should be used 
when making assumptions based on groundwater-level data alone. Studies in the Culebra have 
shown that fluid density variations in the Culebra can affect flow direction. One should also be 
aware that the fractured nature of the Culebra, coupled with variable fluid densities, can also cause 
localized flow patterns to differ from general flow patterns. Water-level rises in the vicinity of the 
H-9 hydropad, about 6.5 miles south of the site, are thought to be caused by neither WIPP activities 
nor potash mining discharge. They remain unexplained. The DOE continues to monitor 
groundwater levels throughout the region, but only water level changes at or near the site have the 
potential to affect performance. 

21 Inferences about vertical flow directions in the Culebra have been made from well data collected 
28 by the DOE. Beauheim (1987a) reported flow directions towards the Culebra from both the 
29 unnamed lower member and the Magenta over the WIPP site, indicating that the Culebra acts as 
3o a drain for the units around it. This indication is consistent with results of groundwater basin 
31 modeling. Recent simulations to enhance the conceptual understanding of the geohydrology of 
32 the Rustler can be found in Corbet and Knupp, 1996. 
33 

34 Use of water from the Culebra is quite limited because of its varying yields and high salinity. The 
35 Culebra is not used for water supply in the immediate WIPP site vicinity. Its nearest use is 
36 approximately 7 mi (11 km) southwest of the WIPP facility, where salin ity is low enough to allow 
37 its use for livestock watering (shown, for example, as Well H-8 in Figure D18-7). Appendix 06 
38 provides a detailed discussion of the hydrologic characteristics of the other Rustler members and 
39 the Dewey Lake, which lie above the Rustler. The Culebra will be the focus of future groundwater 
40 monitoring at WIPP because it is the most transmissive continuous water-bearing zone at WIPP 
41 and is the most likely pathway for contaminant migration . 
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D18-2 General Regulatory Requirements 

3 Because geologic repositories such as the WIPP facility are defined under the Resource 
4 Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, the 
5 groundwater monitoring requirements of 20 NMAC 4.1, Subpart V, §§264.600 through 264.603, 
6 must be addressed. 20 NMAC 4.1 , Subpart V, §§264.90 through 264.101 , applies to 
7 miscellaneous unit treatment, storage, and disposal facilities (TSDF) only if groundwater monitoring 
8 is needed to satisfy 20 NMAC 4.1, Subpart V, §§264.601 through 264.603, environmental 
9 performance standards. 

10 

11 The New Mexico Environment Department (NMED) has concluded that groundwater monitoring 
12 in accordance with 20 NMAC 4.1, Subpart V, §264.90 at the WIPP is necessary to meet the 
13 requirements of 20 NMAC 4.1, Subpart V, §§264.601 through 264.603. 
14 

15 D18-3 WIPP Groundwater Monitoring Program-Overview 
16 

17 D18-3a Scope 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

The DOE has established this "Groundwater Monitoring Program (GMP) Plan" to define and protect 
groundwater resources at the WIPP. In part, the purpose of the GMP is to determine background 
or existing conditions of groundwater quality and quantity around the WIPP facility area, and to 
maintain a groundwater quality database. The policy driver for this program is 20 NMAC 4.1, 
Subpart V, §§264.600 to 264.603, which requires monitoring for miscellaneous units. The format 
adopted for this plan is 20 NMAC 4.1, Subpart V, §§264.90 through 264.101, which provides 
instruction on the monitoring of groundwater that is or could be affected by waste management 
activities at WIPP. DOE Order 5400.1 (IV-1 O[c]) also instructs that "where appropriate, 
groundwater monitoring programs shall be designed and implemented in accordance with 40 CFR 
Part 264 Subpart For 40 CFR 265 Subpart F." 

30 One of the objectives of the WIPP groundwater monitoring program is to establish , by means of 
31 groundwater sampling and analysis, an accurate and representative groundwater database that 
32 is scientifically defensible and supports regulatory compliance. This plan governs all groundwater 
33 sampling events and ensures that all such data are gathered in accordance with 20 NMAC 4.1, 
34 Subpart V, §§264. 90 through 264.101 and other applicable requirements. The groundwater quality 
35 data generated by monitoring activities will provide a comprehensive background database against 
36 which future analytical results can be compared during the detection monitoring program. 
37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

Groundwater monitoring at WIPP has been historically conducted by several programs including 
the WIPP Site Characterization Program, the WIPP WQSP, and recently the WIPP Groundwater 
Surveillance Program (GWSP). Groundwater quality and water-level data have been collected by 
these programs for over 12 years at the WIPP. The WQSP and WIPP GWSP are briefly described 
below to provide historical information. Data from the WQSP wells (which are widely distributed 
across the area) will be used to continually define changes in the area's potentiometric surface and 
groundwater flow directions. The new monitoring wells of the WIPP GWSP have been constructed 
to the specifications provided in the RCRA Ground-Water Monitoring Technical Enforcement 
Guidance Document (EPA, 1986a) and are now being used to establish background water quality 
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and water levels in accordance with 20 NMAC 4.1, Subpart V, §264.94(b)(4). These WIPP GWSP 
wells will be used as the monitoring installations for the WIPP Groundwater Detection Monitoring 
Program as required by 20 NMAC 4.1, Subpart V, §§264.90 through 264.101. Justification for the 
locations of these wells (3 upgradient and 4 downgradient) is presented subsequently. 

D18-3b Historic WIPP WQSP 

8 The WQSP was first initiated in January 1985. The objective of the program was to collect 
9 representative and reproducible groundwater samples from water-bearing zones in the area of the 

10 WIPP site. The purpose of the program was to provide defensible data for meeting the 
11 requirements of site characterization and provide initial background water-quality data to be used 
12 as a foundation for meeting future regulatory compliance and permitting criteria. 
13 

14 D18-3b(1) Background 
15 

16 From 1985 to 1990, the WQSP characterized the physical and chemical characteristics of 
17 representative groundwater samples occurring within and immediately surrounding the WIPP site. 
18 Various wells were serially sampled three times to determine the representative character of the 
19 groundwater present at each location. 
20 

24 

25 

26 

Groundwater samples were collected for both radiological and non-radiological analysis. Data 
collected were used to develop a baseline of water-quality data as part of the Radiological Baseline 
Program and a nonradiological database to support the background water quality characterization 
report (Appendix D17). Data were also supplied to and used by Sandia National Laboratories 
(SNL) for site characterization. 

27 During the initial phase of the WQSP, data were collected from existing wells that were drilled as 
28 part of the geologic site characterization and resource evaluation programs and made available to 
29 the WQSP. Figure D18-8 shows the monitoring locations used by the WQSP in the past. 
30 

31 D18-3b(2) Well Construction 
32 

33 The bulk of these wells were drilled between 1976 and 1980 using standard oil field drilling 
34 technology. Standard oil field steel casing either K-55 or J-55 were used in well construction. 
35 Surveillance wells were completed using two primary methods. 
36 

37 The first installation method required drilling the well to some depth below the zone of interest and 
38 then casing the well to the bottom of the hole. The zone of interest was then perforated using 
"·9 either shot or knife perforation methods. 
-0 

41 The second installation method required drilling and casing the well to some point above the zone 
42 of interest then reentering the well bore and core drilling it through the zone of interest and leaving 

• it open to the formation. 
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These types of well completions presented numerous problems in collecting useful data. The open 
hole completions resulted in halite rich sediments of lower formations being exposed to the 
sampling zone in some cases. In most cases the sampled zone collapsed from the stress of 
numerous pumping events filling in the interval with debris to the bottom of the cased portion of the 
well. 

7 The casings soon began to corrode after exposure to the brackish-to-brine water found in the WIPP 
8 area. Based on sampling results, it appeared that products of well casing corrosion migrated from 
9 the well bore into the formation resulting in a halo or plume of groundwater altering the chemistry 

10 immediately surrounding the surveillance wells . Obtaining usable data required the use of packers 
11 to isolate the sampled formation from contaminated water standing in the casing above the 
12 formation and took unusually long periods of time to purge the well prior to obtaining representative 
13 samples. 
14 

15 D18-3c Current WIPP GWSP 
16 

17 After careful evaluation of the data gathered for background reports it became apparent that for 
18 compliance and permitting purposes, a system of new wells designed specifically for the purpose 
19 of collecting water-quality data needed to be installed. 
20 

21 

22 

23 

24 

25 

Based on water-level surface elevation data (Richey, 1987; Stensrud et al., 1988) and pressure 
density survey data (Crawley, 1988) it was recognized that spatial, variable densities of 
groundwater presented misleading flow gradients when potentiometric maps were produced based 
on surface elevations alone. 

26 Davies (1989) identified multiple flow paths extending across the WIPP site based on a 
27 groundwater flow model using groundwater surface elevation data adjusted arithmetically to 
28 freshwater equivalent heads. This method eliminated the bias created by spatial variability of 
29 groundwater density. The new surveillance program wells were sited assuming the WIPP shafts 
30 to be the release point and based on the hydrologic characteristics presented by these programs. 
31 

32 Surveillance program wells were sited following the general guidance in the EPA Groundwater 
33 Monitoring Technical Enforcement Guidance Document and the groundwater flow characteristics 
34 at the site. Wells WQSP-1 , WQSP-2, and WQSP-3 were located directly upgradient of the WIPP 
35 shaft area. The locations of the three upgradient wells were selected to be representative of the 
36 flow vectors of groundwater moving downgradient onto the WIPP site. Figure 34 of Davies, 1989, 
37 shows the simulation of direction and magnitude of groundwater flow. The upgradient wells were 
38 located based on the flow vectors resulting from this model simulation . 
39 

40 

41 

42 

43 

44 

WQSP-4 , WQSP-5, and WQSP-6 were located downgradient of the WIPP shaft area in concert 
with the flow vectors shown by this model simulation. All three downgradient wells (WQSP-4, 5, 
and 6) were sited based on the greatest velocity magnitude of groundwater flow leaving the shaft 
area as shown on Figure 34 of Davies, 1989, and upgradient of the WIPP groundwater monitoring 
compliance point. WQSP-4 was also specifically located to monitor the zone of higher 
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transmissivity around wells DOE-1 and H-11 , which may represent faster flow path away from the 
WIPP shaft area to the compliance point (DOE, 1996). 

4 After careful consideration given to the construction materials available, the decision was made that 
5 epoxy resin fiberglass casing afforded the most resistance to the corrosive waters found in the 
6 vicinity of WIPP. 
7 

8 Based on the flow paths identified by Davies (1989) and research conducted for construction 
9 materials, a proposal was written that addressed the following: 

10 

11 

12 

13 

14 

1. Monitor well siting 
2. Construction practices and 
3. Well construction materials. 

15 The proposal was presented to members of Westinghouse Waste Isolation Division (WID), DOE, 
16 Environmental Evaluation Group, EPA Region 6, NMED and SNL in May of 1994 and a consensual 
17 agreement was reached among the attendees regarding each of the three issues presented, 
18 including monitor well location, monitoring network configuration, and hydrologic unit to be 
19 monitored. 
20 

• 23 

24 

Construction of the WIPP GWSP wells began in September of 1995 and was completed in 
November 1995. Sampling of the WIPP GWSP wells to establish the water quality background 
began in the spring of 1996. 

25 The original WQSP observation wells have been and will continue to be used as piezometer wells 
26 to support collection of groundwater levels and groundwater flow modeling data to support 
27 regulatory compliance and permitting activities. Groundwater level monitoring data also are used 
28 to provide: 
29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

• 

• Data required by the WIPP Environmental Monitoring Plan 

• A means to fulfill commitments made in the Final Environmental Impact Statement 
(FEIS) 

• A means to comply with future groundwater inventory and monitoring regulations 

• Input for making land use decisions (i.e., designing long-term active and passive 
institutional controls for the WIPP) 

• Assistance in understanding whether or not the horizontal and vertical gradients of 
the regional groundwater flow systems are changing over time . 
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Current flow patterns in the Culebra suggest the configuration of the WIPP GWSP system wells 
will provide sound, defensible data throughout the detection monitoring period. The new wells 
constructed for the WIPP GWSP (Figure D18-9) will be used as the monitoring network during 
operational detection monitoring as required by 20 NMAC 4.1, Subpart V, §§264.90 through 
264.101 . 

7 D18-3d WIPP GMP 
8 

9 The WIPP GMP, for which this plan has been written, is a continuation of the current WlPP GWSP. 
1 o The monitoring installations used during recent groundwater surveillance (WQSP 1-6A) will serve 
11 as the monitoring location during background water-quality characterization and the detection 
12 monitoring program (Figure D18-9). 
13 

14 The Culebra has been selected for the focus of the GMP due to it being regionally extensive and 
15 exhibiting the most significant transmissivity of the water-bearing units at WIPP. The Culebra has 
16 been extensively studied during all past hydrologic characterization programs and found to be the 
17 most likely hydrologic pathway to the accessible environment or compliance point for any potential 
18 contamination. 
19 

20 

21 

22 

23 

24 

At WIPP, the compliance point has been defined as the edge of the dual units 16 mi2 land 
withdrawal boundary (Figure D18-9). This boundary represents the location where the nearest 
potential human receptor can reasonably be expected to be chronically exposed to potential 
contaminants. 

25 The GMP wells were located to intercept all likely downgradient flow vectors away from the WIPP 
26 shafts area based on current density corrected potentiometric surfaces (Figure 018-9). The 
27 monitoring wells were also located to specifically allow early detection of contaminant migration by 
28 being installed upgradient of the compliance point. Based on natural contours of the potentiometric 
29 surface (Figure D18-9) the selected well placement locations are directly downgradient of the 
30 general flow direction from the shaft area. Transport modeling of contaminant migration throughout 
31 the Culebra to the compliance point has shown that travel times are on the order of thousands of 
32 years if, under worst case conditions, hazardous constituents could migrate from the sealed 
33 repository (see Section D18-9b[1][c] for repository modeling details). This time frame is well in 
34 excess of the regulatory compliance requirements of postclosure care. If contaminants were to 
35 migrate from the disposal facility, they would be detected by the GMP wells long before they could 
36 reach the facility compliance point. 
37 

38 

39 

40 

41 

42 

Potentiometric surfaces and groundwater flow directions defined prior to large-scale pumping in 
the WIPP area and the excavation of WIPP shafts suggests that flow was generally to the south
southeast from the waste disposal and shaft areas (Mercer, 1983; Davies, 1989). Recent 
(December 1996) potentiometric surface maps of the Culebra adjusted for density differences show 
very similar characteristics (Figure 018-9) . The GMP wells have been located directly 
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downgradient of the waste emplacement areas according to present-day adjusted potentiometric 

surfaces. 

4 Potentiometric surfaces that have not been corrected for density differences and that contain 
5 transient relics of previous pumping-drawdown events do not reflect accurate natural groundwater 
6 flow directions and should not be used to assess the adequacy of groundwater monitoring 
7 locations. Previous potentiometric surface maps showing a potentiometric low and hydrologic 
8 gradient toward the area between WQSP-3 and WQSP-4 had not been adjusted to freshwater 
9 head equivalents, and had also been influenced by the long-term pumping at well H-19, and do not 

1 o represent natural Culebra flow directions or gradients. 
11 

12 GMP Well Construction Specification 
13 

14 

15 

16 

17 

18 

19 

20 

• 23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

• 44 

WQSP-1-Well WQSP-1 was drilled between September 13 and 16, 1994, to a total depth of 737 ft 
(225 m) bgs. The borehole was drilled through the Culebra and extends 15 ft (5 m) into the 
unnamed lower member of the Rustler. The well was drilled to a depth of 693ft (211 m) bgs using 
compressed air as the drilling fluid . The interval from 693 to 737ft (225 to 211 m) bgs (the total 
depth) was drilled using air mist with a foaming agent as the drilling fluid . WQSP-1 was drilled to 
695.6 ft (212 m) bgs using a 97/s-in. drill bit and was cored from 695.6 to 737ft (212 to 225m) bgs 
using a 5Y.-in. core bit to cut 4-in.- (0.1-m) diameter core. After coring, WQSP-1 was reamed to 
9% in. (0.3 m) in diameter to total depth. WQSP-1 was cased from the surface to 737ft (224.6 m) 
bgs with 5-in. (0.1-m) (0.28-in. [0.7-centimeter (em)] wall) blank fiberglass casing with in-line 5-in.
(0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval from 702 to 
727ft (214 to 222m) bgs. The annulus between the borehole wall and the casing/screen is packed 
with sand from 640 to 651ft (195 to 198m) bgs and with 8/16 Brady gravel from 651 to 737ft 
(198 to 225 m) bgs. Based on core log results , the Culebra is located from 699 to 722ft (213 to 
220m) bgs (see Figure 018-10). 

WQSP-2-Well WQSP-2 was drilled between September 6 and 12, 1994, to a total depth of 846 ft 
(257.9 m) bgs. The borehole was drilled through the Culebra and extends 12.3 ft (3.7 m) into the 
unnamed lower member of the Rustler. The well was drilled to a depth of 800ft (244 m) bgs with 
a 9%-in. drill bit using compressed air as the drilling fluid. The interval from 800 to 846 ft (244 to 
258 m) bgs (the total depth) was drilled with a 5Y.-in. core bit to cut 4-in .- (0.1-m) diameter core 
using air mist with a foaming agent as the drilling fluid. After coring, WQSP-2 was reamed to 91fs in. 
(0.3 m) in diameter to total depth. WQSP-2 was cased from the surface to 846ft (258 m) bgs with 
5-in . (0.1-m) (0.28-in. [0. 7 -em] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) diameter 
fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval from 811 to 836 ft (247 to 
255m) bgs. The annulus between the borehole wall and the casing/screen is packed with sand 
from 790 to 793ft (241 to 242m) bgs and with 8/16 Brady gravel from 793 to 846ft (242 to 258m) 
bgs. Based on core log results, the Culebra is located from 810.1 to 833.7 ft (247 to 254m) bgs 
(see Figure 018-11). 

WQSP-3-Well WQSP-3 was drilled between October 21 and 26, 1994, to a total depth of 880 ft 
(268 m) bgs. The borehole was drilled through the Culebra and extends 10ft (3.1 m) into the 
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unnamed lower member of the Rustler. The well was drilled to a depth of 880 ft (268 m) bgs using • 
2 compressed air as the drilling fluid. The borehole was cleaned using air mist with a foaming agent. 
3 WQSP-3 was drilled to 833 ft (254 m) bgs using a 97fe-in. drill bit and was cored from 833 to 879 ft 
4 (254 to 268 m) bgs using a 5X-in. core bit to cut 4-in .- (0.1-m) diameter core. After coring, 
5 WQSP-3 was reamed to 97/a in. (0.3 m) in diameter to total depth of 880ft (268 m) bgs. WQSP-3 
6 was cased from the surface to 880ft (268m) bgs with 5-in . (0.1-m) (0.28-in. [0.7-cm] wall) blank 
7 fiberglass casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen 
8 across the Culebra interval from 844 to 869 ft (257 to 265 m) bgs. The annulus between the 
9 borehole wall and the casing/screen is packed with sand from 827 to 830 ft (252 to 253 m) bgs and 

10 with 8/16 Brady gravel from 830 to 880ft (253 to 268 m) bgs. Based on core log results, the 
11 Culebra is located from 844 to 870 ft (257 to 265 m) bgs (see Figure 0 18-12). 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

WQSP-4-Well WQSP-4 was drilled between October 5 and 10, 1994, to a total depth of 800 ft 
(244 m) bgs. The borehole was drilled through the Culebra and extends 9.2 ft (2.8 m) into the 
unnamed lower member of the Rustler. The well was drilled to a depth of 7 40 ft (226 m) bgs with 
a 97/a-in. drill bit using compressed air as the drilling fluid . The interval from 740.5 to 798 ft 
(225.7 to 243m) bgs was cored with a 5X-in. (0.13-m) core bit to cut 4-in.- (0.1-m) diameter core 
using air mist with a foaming agent as the drilling fluid. After coring, WQSP-4 was reamed to 97fe in. 
(0.3 m) in diameter to total depth of 800ft (244 m) bgs. WQSP-4 was cased from the surface to 
800ft (244 m) bgs with 5-in. (0.1-m) (0.28-in. [0.7-cm] wall) blank fiberglass casing with in-line 
5-in.- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval from 
764 to 789ft (233 to 241 m) bgs. The annulus between the borehole wall and the casing/screen • 
is packed with sand from 752 to 755ft (229 to 230m) bgs and with 8/16 Brady gravel from 755 to 
800 ft (230 to 244 m) bgs. Based on core log results , the Culebra is located from 766 to 790.8 ft 
(233 to 241 m) bgs (see Figure 018-13). 

27 WQSP-5-Well WQSP-5 was drilled between October 12 and 19, 1994, to a total depth of 681 ft 
28 (208 m) bgs. The borehole was drilled through the Culebra and extends into the unnamed lower 
29 member of the Rustler. The well was drilled to a depth of 676 ft (206 m) bgs using compressed 
30 air as the drilling fluid . The borehole was cleaned using air mist with a foaming agent. WQSP-5 
31 was drilled to 648 ft (198 m) bgs using a 97fe-in. drill bit and was cored from 648 to 676ft (198 to 
32 206 m) bgs using a 5X-in. core bit to cut 4-in.- (0.1-m) diameter core. After coring, WQSP-5 was 
33 reamed to 97fe in. (0.3 m) in diameter to total depth of 681 ft (208m) bgs. WQSP-5 was cased from 
34 the surface to 681ft (208m) bgs with 5-in. (0.1-m) (0.28-in. [0.7-cm] wall) blank fiberglass casing 
35 with in-line 5-in .- (0.1-m) diameter fiberglass 0.02-in. (0.1 -cm) slotted screen across the Culebra 
36 interval from 646 to 671 ft (197 to 205 m) bgs. The annulus between the borehole wall and the 
37 casing/screen is packed with sand from 623 to 626 ft (190 to 191 m) bgs and with 8/16 Brady 
38 gravel from 626 to 681 ft (191 to 208m) bgs. Based on core log results , the Culebra is located 
39 from 648 to 674.4 ft (198 to 205.6 m) bgs (see Figure 018-14) . 
40 

41 

42 

43 

44 

WQSP-~Well WQSP-6 was drilled between September 26 and October 3, 1994, to a total depth 
of 616.6 ft (187.9 m) bgs. The borehole was drilled through the Culebra and extends 9.7 ft 
(3 m) into the unnamed lower member of the Rustler. The well was drilled to a depth of 367ft 
(112m) bgs using compressed air as the drilling fluid . The interval from 367 to 616ft (112 to 
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188 m) bgs (the total depth) was drilled using brine as the drilling fluid. WQSP-6 was drilled to 
568ft (173m) 4-in.- (0.1-m) ft bgs using a 9%-in. drill bit and was cored from 568 to 616ft (173 to 
188 m) bgs using a 5Y.-in. core bit to cut 4-in.- (0.1-m) diameter core. After coring, WQSP-6 was 
reamed to 9% in. (0.3 m) in diameter to total depth of616.6 ft (188m) bgs. WQSP-6 was cased 
from the surface to 616.6 ft (188m) bgs with 5-in . (0.1-m) (0.28-in . [0.7-cm] wall) blank fiberglass 
casing with in-line 5-in .- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the 
Culebra interval from 581 to 606ft (177 to 185m) bgs. The annulus between the borehole wall and 
the casing/screen is packed with sand from 567 to 570ft (173 to 173.7 m) bgs and with 8/16 Brady 
gravel from 570 to 616.6 ft (17 4 to 188 m) bgs. Based on core log results, the Culebra is located 
from 582 to 606.9 ft (177 to 185 m) bgs (see Figure 018-15). 

WQSP-6A-Well WQSP-6A was drilled between October 31 and November 1, 1994, to a total 
depth of 225 ft (69 m) bgs. It is located immediately west of WQSP-6. The borehole was drilled 
through a water-producing zone in the Dewey Lake Redbeds that had been previously encountered 
while drilling well WQSP-6. The well was drilled to a depth of 225ft (69 m) bgs using compressed 
air as the drilling fluid. The borehole was cleaned using air mist with a foaming agent. WQSP-6A 
was drilled to 160 ft (49 m) bgs using a 9%-in. drill bit and was cored from 160 to 220 ft (49 to 
67 m) bgs using a 5Y.-in. core bit to cut 4-in.- (0.1-m) diameter core. After coring, WQSP-6A was 
reamed to 9% in. (0.3 m) in diameter to total depth of 225ft (69 m) bgs. WQSP-6A was cased 
from the surface to 225ft (69 m) bgs with 5-in. (0.1-m) (0.28-in. [0.7-cm] wall) blank fiberglass 
casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen from 190 to 
215ft (58 to 66 m) bgs. The annulus between the borehole wall and the casing/screen is packed 
with sand from 172 to 175 ft (52 to 53 m) bgs and with 8/16 Brady gravel from 175 to 225 ft (53 to 
69 m) bgs (see Figure 018-16). 

26 018-4 Project Organization and Responsibilities 
27 

28 D18-4a Environmental Monitoring Manager 
29 

30 The Environmental Monitoring (EM) Manager is responsible for the overall design and 
31 implementation of the GMP. The EM Manager develops and approves specific procedures for the 
32 conduct of all GMP activities, and reviews and approves programmatic reports. The EM Manager 
33 provides oversight of appropriate levels of cooperation and consultation between the EM Section 
34 and the State of New Mexico regarding environmental monitoring and revises the QA section of 
35 the GMP. 
36 

37 The EM Manager and staff are responsible for achieving and maintaining quality in the GMP. All 
38 GMP data is reviewed and approved by the EM Manager, or designee, prior to release. 
39 

40 

41 

• 
The EM Manager establishes minimum qualification criteria and training requirements for all GMP 
personnel. The EM Manager assures that position descriptions for assigned GMP personnel are 
adequately prepared. The EM Manager and/or Team Leader assures that training is performed 
on an individual basis to maintain an acceptable level of proficiency by all new or temporary GMP 
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staff and by all permanent GWSP staff. The EM Manager assures that documents detailing all staff 
training are current and properly filed . Copies of training records are on file in the WID Technical 
Training Section. 

5 The EM Manager appoints a GMP Team Leader and Field Team, assigning the following 
6 responsibilities described below. 
7 

8 D 18-4b T earn Leader 
9 

10 The Team Leader will coordinate and oversee field sampling activities, ensuring that sampling and 
11 associated procedures are followed and that QNQC and safety guidelines are met. The Team 
12 Leader directs the GMP per written approved procedures, and initiates the review of programmatic 
13 plans and procedures. The Team Leader reviews and evaluates sample data, prepares and 
14 reviews programmatic reports, and assures that appropriate samples are collected and analyzed. 
15 The Team Leader assures that adequate technical support is provided to the Quality and 
16 Regulatory Assurance (Q&RA) Department, when required during audits of vendor facilities. Any 
17 nonconformances or project changes will be immediately communicated to the Team Leader. 
18 

19 D18-4c Field Team 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

The field team members consist of one or more scientists, engineers, or technicians, who are 
responsible for sample collection, handling, shipping , and preparation and maintenance of 
appropriate data sheets, and completion of sample tracking documentation under the direction of 
the Team Leader, in accordance with this GMP and associated field procedures. The field team 
will inspect, maintain, and ensure proper calibration of equipment prior to use at each site, while 
ensuring that site health and safety requirements are met at all times. The field team will 
communicate any nonconformances, malfunctions, or project changes to the Team Leader 
immediately. 

30 D18-4d Safety Manager 
31 

32 The Safety Manager is responsible for ensuring that the WIPP Safety Manual (WP 12-1) provides 
33 the necessary requirements for the health and safety of personnel associated with sampling and 
34 analysis activities. The cognizant manager is responsible for ensuring that field team members are 
35 operating under the WIPP Safety Manual and the personnel have appropriate training. The Safety 
36 Manager ensures that periodic health and safety assessments are conducted and that the 
37 cognizant manager initiates corrective actions where deficiencies are identified. 
38 

39 D18-4e Analytical Laboratory 
40 

41 

42 

The analytical laboratory used for sample analyses is responsible for supplying most sample 
collection containers and sample shipping containers to the field team. Sample collection 
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containers supplied by the laboratory will be certified as clean by either the laboratory or their 
supplier. WID supplies containers for radiological samples. The analytical laboratory is responsible 
for performing analyses in accordance with this GMP Plan and regulatory requirements. The 
laboratory will maintain documentation of sample handling and custody, analytical results, and 
internal quality control (QC) data. Additionally, the laboratory will analyze QC samples in 
accordance with this plan and its own internal QC program for indicators of analytical accuracy and 
precision . Data generated outside laboratory acceptance limits will trigger an investigation and, 
if appropriate, corrective action, as directed by the EM Manager. The laboratory will report the 
results of the environmental sample and QC sample analyses and any necessary corrective actions 
that were performed. In the event that more than one analytical laboratory is used (e.g., for 
different analyses}, each one has the responsibilities described above. 

13 D18-4f Q&RA Manager 
14 

15 

16 

17 

18 

19 

20 

• 23 

24 

The Q&RA Manager provides independent oversight of the GMP, via the assigned cognizant Q&RA 
engineer, to verify that quality objectives are defined and achieved. The Q&RA Manager ensures 
objective, independent assessments of the GMP quality performance and the quality performance 
of the contract analytical laboratory. The Q&RA Manager has been delegated authority by the WID 
General Manager to access work areas, identify quality problems, initiate or recommend corrective 
actions, verify implementation of corrective actions, and ensure that work is controlled or stopped 
until adequate disposition of an unsatisfactory condition has been implemented . 

D18-5 Quality Assurance Requirements 

25 Quality Assurance (QA) requirements for WIPP are defined in the WID Quality Assurance Program 
26 Description (QAPD) (Westinghouse, 1996), WP 13-1 . Requirements specific to the GMP are 
27 presented in this section. 
28 

29 D18-5a QA Program-Overview 
30 

31 This program was developed to assure that the integrity and quality are maintained for all samples 
32 collected and that equipment and records are maintained in accordance with EPA guidance. The 
33 QA Program identifies data quality objectives (DQO), processes for assuring sample quality, and 
34 processes for generating and maintaining quality records. 
35 

36 D18-5b DQOs 
37 

38 

39 

40 

41 

• 44 

DQOs are qualitative and quantitative statements that specify the quality of data required to support 
project decisions. DQOs are established to ensure that the data collected are of a sufficient and 
known quality for their intended uses. The overall DQO for this project is to collect accurate and 
defensible data of known quality that are sufficient to assess the concentrations of constituents in 
the groundwater underlying the WIPP area. The data generated thus far by the GMP has been 
used to establish a baseline groundwater quality database. For the purpose of this monitoring 
program, DQOs for measurement data will be specified in terms of accuracy, precision, 
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completeness, representativeness, and comparability. Measurements of data quality in terms of 
accuracy and precision will be derived from the analysis of QC samples generated in the field and 
laboratory. Appropriate QC procedures will be used so that known and acceptable levels of 
accuracy and precision are maintained for each data set. This section defines the acceptance 
criteria for each QC analysis performed. The following subsections define each DQO. 

7 D18-5b(1) Accuracy 
8 

9 Accuracy is the closeness of agreement between a measurement and an accepted reference 
10 value. When applied to a set of observed values, accuracy is a combination of a random 
11 component and a common systematic error (bias) component. Measurements for accuracy will 
12 include analysis of calibration standards, laboratory control samples, matrix spike samples, and 
13 surrogate spike samples. The bias component of accuracy is expressed as percent recovery (%R). 
14 Percent recovery is expressed as follows: 
15 

16 

17 

18 

19 

20 

21 

%R = (measured sample concentration) x 100 
true concentration 

018-5b(1)a Accuracy Objectives for Field Measurements 

Field measurements will include pH, specific conductance (SC), temperature, Eh, and static water 
level. Field measurement accuracy will be determined using calibration check standards. 
Thermometers used for field measurements are calibrated to the National Institute for Standards 

22 and Technology (NISD traceable standard on an annual basis to assure accuracy. Accuracy of 
23 water-level measurements will be made before each measurement period by verifying calibration 
24 of the device within the specified schedule. The QAPD, Section 2.4.4, Monitoring, Measuring, Test 
25 and Data Collection Equipment, outlines the basic requirements . WIPP Procedure WP 
26 1 O-AD30292, "Calibration and Control of Monitoring and Data Collection Equipment," contains 
27 instructions that outline protocols for maintaining current calibration of water-level measurement 
28 instrumentation. 
29 

• 

• 

2....NP 1 O-AD3029 "Calibration and Control of Monitoring and Data Collection Equipmenf' provides the ste~y-step protocols for the 
establishment and maintenance of a master database of monitoring and data collection (M&DC) equipment, the recall process for 
equipment needing calibration, the performance of calibrations, the management of calibration results to determine the adequacy 
of recall frequencies, functional testing of M&DC equipment. and reporting induding out-of-tolerance reporting and expired • 
calibration reporting. In addition, the procedure provides step-by-step process for the storage of calibrated M&DC equipment 
and the use of rental equipment. 
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3 Analytical system accuracy will be quantified using the following laboratory accuracy QC checks: 
4 calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and surrogate 
5 spike samples. Single LCSs and matrix spike and surrogate spike sample analyses will be 
5 expressed as %R. Laboratory analytical accuracy is parameter dependent and is prescribed in the 
7 laboratory Standard Operating Procedures (SOP). 
8 

9 D18-5b(2) Precision 
10 

11 Precision is the agreement among a set of replicate measurements without assumption or 
12 knowledge of the true value. Precision data will be derived from duplicate field and laboratory 
13 measurements. Precision will be expressed as relative percent difference (RPD), which is 
14 calculated as follows: 
15 

16 

• 19 

20 

21 

22 

23 

24 

RPD = !(measured value sample 1 - measured value sample 2)1 x 100 
average of measured samples 1 + 2 

D18-5b(2)a Precision Objectives for Field Measurements 

Precision of field measurements of water-quality parameters will meet or exceed required reporting 
levels. SC, pH, temperature, and optionally Eh are measured during well purging and after 
sampling. SC measurements will be precise to ±1 0% pH to 0.10 standard unit, and temperature 
to 0.10 degrees Celsius (0 C}, Eh to 10 millivolts (mV). Turbidity is not measured because the water 
drawn for the samples are typically very clear so there is no need to measure turbidity. 

25 D18-5b(2)b Precision Objectives for Laboratory Measurements 
26 

21 Precision of laboratory analyses will be assessed by performing the same analyses twice on LCSs 
28 with each analytical batch assessed at a minimum frequency of 1 in 20 groundwater samples for 
29 nonradiological parameters and 1 in 10 for radiological parameters. The laboratory will determine 
30 analytical precision control limits by performing replicate analyses of control samples. Precision 
31 measurements will be expressed as RPD. Laboratory analytical precision is also parameter 
32 dependent and is prescribed in laboratory SOPs. 
33 

34 D18-5b(3) Contamination 
35 

36 

37 

• 40 

In addition to measurements of precision and bias, QC checks for contamination will be performed. 
QC samples including trip blanks, field blanks, and method blanks will be analyzed to assess and 
document contamination attributable to sample collection equipment, sample handling and 
shipping, and laboratory reagents and glassware. Trip blanks are used to assess volatile organic 
compound (VOC) sample contamination during shipment and handling and will be collected and 
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analyzed at a frequency of 1 sample per sample shipment. Field blanks are used to assess field 
sample collection methods and will be collected and analyzed at a frequency of one sample per 
20 samples (five percent of the samples collected) . Method blanks are used to assess 
contamination resulting from the analytical process and will be analyzed at a frequency of one 
sample per 20 samples, or five percent of the samples collected. Evaluation of sample blanks will 
be performed following U.S. EPA "National Functional Guidelines for Organic Data Review" (EPA, 
1991) and "Functional Guidelines for Evaluating lnorganics Analyses" (EPA, 1988). Only method 
blanks will be analyzed via wet chemistry methods. The criteria for evaluating method blanks will 
be established as follows: If method blank results exceed reporting limits, then that value will 
become the detection limit for the sample batch. Detection of analytes of interest in blank samples 
may be used to disqualify some samples, requiring resampling and additional analyses on a case
by-case basis. 

14 D18-5b(4) Completeness 
15 

16 Completeness is defined as a measure of the amount of usable valid data resulting from a data 
17 collection activity, given the sample design and analysis. Completeness may be affected by 
18 unexpected conditions that may occur during the data collection process. 
19 

Occurrences that reduce the amount of data collected include sample container breakage in the 

• 

20 

21 

22 

23 

24 

25 

26 

27 

laboratory and data generated while the laboratory was operating outside prescribed QC limits. • 
All attempts will be made to minimize data loss and to recover lost data whenever possible. The 
completeness objective for noncritical measurements (i.e., field measurements) is 90 percent and 
100 percent for critical measurements (i.e., compliance data). If the completeness objective is not 
met, the WIPP EM Manager will determine the need for resampling on a case-by-case basis. 
Numerical expression of the completeness (%C) of data is as follows: 

% C = number of accepted samples x 100 
total number of samples collected 

28 D18-5b(5) Representativeness 
29 

30 Representativeness is the degree to which sample analyses accurately and precisely represent the 
31 media they are intended to represent. Data representativeness for this sampling program will be 
32 accomplished through implementing approved sampling procedures and the use of validated 
33 analytical methods. Sampling procedures are designed to minimize factors affecting the integrity 
34 of the samples. Groundwater samples will only be collected after well purging criteria have been 
35 met. The analytical methods selected are those that will most accurately and precisely represent 
36 the true concentration of analytes of interest. 
37 
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3 Comparability is the extent to which one data set can be compared to another. Comparability will 
4 be achieved through reporting data in consistent units and collection and analysis of samples using 
5 consistent methodology. Aqueous samples will consistently be reported in units of measures 
6 dictated by the analytical method. Units of measure include: 
7 

8 

9 

10 

• Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals 
• Micrograms per liter (IJg/L) for VOCs. 

11 Water-level measurements will be expressed as equivalent freshwater elevation in feet above 
12 mean sea level. 
13 

14 D18-5c Design Control 
15 

16 The groundwater monitoring system was designed to meet specifications described in 
17 20 NMAC 4.1 , Subpart V, §§264.97 and 264.601 through 264.603. 
18 

19 D18-5d Instructions, Procedures, and Drawings 
20 

• 23 

24 

25 

26 

27 

Provisions and responsibilities for the preparation and use of instructions and procedures at the 
WIPP are outlined in Section 1.4, Documents, Section 2.1.2, Implementing Procedures, and 
Section 4, Sample Control, and Quality Assurance Requirements , of the QAPD. Quality-affecting 
activities performed by or on behalf of groundwater monitoring are required to be performed in 
accordance with documented and approved procedures which meet the intent of 20 NMAC 4.1, 
Subpart V, §264.90. 

28 Technical procedures were developed for each quality-affecting function performed for groundwater 
29 monitoring. The technical procedures unique to the GMP are maintained in the Environment, 
30 Safety and Health Department (ES&H) at the WIPP. The procedures are sufficiently detailed and 
31 include, when applicable, quantitative or qualitative acceptance criteria. 
32 

33 Procedures were prepared in accordance with requirements in Section 1.4, Documents, Section 
34 2.1.2, Implementing Procedures, and Section 4, Sample Control , and Quality Assurance 
35 Requirements, of the QAPD. 
36 

37 D18-5e Document Control 
38 

39 Requirements for the control of documents are outlined in Section 1.4, Documents, of the QAPD. 
40 Controls ensure that the latest approved versions of procedures are used in performing 
41 groundwater monitoring functions and that obsolete materials are removed from work areas . 

• 
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D18-5f Control of Processes 

3 Process control requirements, defined in the QAPD Section 2.1, Work Processes and Section 4, 
4 Sample Control and Quality Assurance Requirements, are met for this GMP. 
5 

6 D18-5g Inspection and Surveillance 
7 

8 Inspection and surveillance activities are conducted as outlined in , Section 2.4, Inspection and 
9 Testing, and Section 3.2, Independent Assessment of the QAPD. The Q&RA Department is 

10 responsible for performing the applicable inspections and surveillance on the scope of work. EM 
11 section personnel are responsible for performance checks as defined in applicable procedures and 
12 determined by WID metrology laboratory personnel. Performance checks for the GMP are 
13 designed to determine the acceptability of purchased items and to assess degradation that occurs 
14 during use. 
15 

16 D18-5h Control of Monitoring and Data Collection Equipment 
17 

QAPD Section 2.4.4, Monitoring, Measuring, Testing, and Data Collection Equipment, outline the 
basic requirements for control and calibrating monitoring and data collection (M&DC). M&DC 
equipment is controlled and calibrated according to WIPP Procedure WP 1 O-AD3029, "Calibration 

• 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

and Control of Monitoring and Data Collection Equipment," to ensure continued accuracy of • 
groundwater monitoring data. Results of calibrations, maintenance, and repair are documented. 
Calibration records identify the reference standard and the relationship to national standards or 
nationally accepted measurement systems. Records are maintained to track uses of M&DC 
equipment. If M&DC equipment is found to be out of tolerance, the equipment is tagged and it is 
not used until corrections are made. 

28 D18-5i Control of Nonconforming Conditions 
29 

30 Section 1.3, Quality Improvement, Section 4.4, Disposition of Nonconforming Samples, of the 
31 QAPD describes the system used a, - ~ WIPP for ensuring that appropriate measures are 
32 established to control nonconforming cond1 1ons. Nonconforming conditions connected to the GMP 
33 are identified in and controlled by documented procedures. Equipment that does not conform to 
34 specified requirements is controlled to prevent use. The disposition of defective items is 
35 documented on records traceable to the affected items. Prior to final disposition, faulty items are 
36 tagged and segregated. Repaired equipment is subject to the original acceptance inspections and 
37 tests prior to use. 
38 

39 D18-5j Corrective Action 
40 

41 

42 

43 

44 

Requirements for the development and implementation of a system to determine, document, and 
initiate appropriate corrective actions after encountering conditions adverse to quality at the WIPP 
are outlined in, Section 1. 3, Quality Improvement, of the QAPD. Conditions adverse to acceptable 
quality are documented and reported in accordance with corrective action procedures and 

D18-22 
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corrected as soon as practical. Immediate action will be taken to control work performed under 
conditions adverse to acceptable quality and its results to prevent quality degradation. 

4 D18-5k Quality Assurance Records 
5 

6 Section 1.5, Records, of the QAPD outlines the policy used at the WIPP regarding identification, 
7 preparation, collection , storage, maintenance, disposition, and permanent storage of QA records. 
8 

9 Records to be generated in the groundwater monitoring program are specified by procedure. QA 

10 and RCRA operating records are identified. This is the basis for the labeling of records as "QA" 

11 or "RCRA operating" on the EM Records Inventory and Disposition Schedule (RIDS). 
12 

13 QA records document the results of the groundwater monitoring program implementing procedures 
14 and are sufficient to demonstrate that all quality-related aspects are valid . The records will be 
15 identifiable, legible, and retrievable in accordance with WP 15-PR, WID Records Management 
16 Plan. 
17 

18 D18-6 Monitoring Program Description 
19 

20 

• 23 

The WIPP GMP has been designed to meet the groundwater monitoring requirements of 20 NMAC 
4.1 Subpart V §§264.90 through 264.101 . The following sections of the monitoring plan describe 
the specific components of the GMP. 

24 D18-6a Monitor Well Locations 
25 

26 Groundwater exists both above and below the WIPP repository, but no hydrologic continuity exists 
27 between the repository and the groundwater. Groundwater below the repository occurring in the 
28 sandstones of the Delaware Mountain Group (Powers , et al. , 1978) is isolated by bedded salt 
29 deposits in the lower part of the Salado and in the underlying Castile. Groundwater below the 
30 repository is not being monitored as part of this program. 
31 

32 Groundwater above the repository is being monitored. Groundwater exists in both the Dewey Lake 
33 and the Rustler. Zones monitored for general hydrological characterization of the region within the 
34 Rustler were the Culebra and the Magenta members. These zones are dolomite units isolated 
35 from one another by impermeable layers. With the exception of excavated shafts at WIPP, these 
36 zones are isolated from the repository excavations by bedded salt deposits in the upper two thirds 
37 of the Salado. 
38 

39 

40 

41 

Monitoring is now focused on the Culebra because it is the primary flow path within the Rustler. 
Databases are maintained for the Magenta so that if the need arises monitoring of the Magenta can 
be resumed. 

The Culebra is areally persistent, but quantity and quality of water vary considerably from place to 
place. The dolomite is vuggy, fractured , and commonly associated with anhydrite (Lambert and 
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Mercer, 1977). The Culebra has a low hydraulic conductivity. It is a fractured unit that is best 
modeled as a dual-porosity media. Water yields are small and saline (Powers et al., 1978). 

4 The Dewey Lake consists of orange-red siltstone, mudstone, and some sandstone. The Dewey 
5 Lake does not form an aquifer, but some permeable sand lenses are present and those yield 
6 limited quantities of fresh water to a few private wells in the area around the WIPP site (Powers et 
7 al., 1978). One such sand lens has been identified within the WIPP boundary and is scheduled for 
8 monitoring as part of the GMP. 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Seven observation wells were completed after the WQSP baseline was established using EPA 
recommended drilling methods and casing materials that have the potential to meet RCRA 
monitoring standards. Six of the wells were completed in the Culebra; one well in the Dewey Lake. 
Two years of sampling are scheduled prior to the anticipated receipt of waste. The data gathered 
from these new wells will be compared to the existing database and the existing background data 
will be appended as appropriate. Of t1e six Culebra monitoring wells, (Figure D18-9) three were 
installed upgradient of the WIPP shaft areas and three wells installed downgradient of the facility 
in locations representative of the major groundwater flow directions (Davies, 1989). Well location 
surveys for each of the seven wells were performed by WID survey personnel using the State 
Plane Coordinates-North American Datum Model 27 method. Results of the surveys are on file 
with the New Mexico State Engineers Department along with the associated extraction permits for 
each well. Water quality data collected to date from these seven wells are included in 
Attachment A 

24 Figure D18-9 shows the WIPP GMP well installation sites and the most recent freshwater head 
25 corrected potentiometric surface of the Culebra member of the Rustler. 
26 

27 D18-6b Monitoring Frequency 
28 

29 The GMP has been sampling the seven monitoring wells on a semiannual basis over the past two 
30 years to establish background water chemistry in accordance with 20 NMAC 4.1 Subpart V, 
31 §§264.97 and 264.98. Background water quality in both upgradient and downgradient wells will 
32 be established prior to receipt of waste at the WIPP. 
33 

34 As shown in Table D18-2, the GMP will collect groundwater quality samples for all seven wells on 
35 a semiannual basis during the life of the detection monitoring program. 
36 

37 

38 

39 

40 

41 

42 

43 

44 

From this point on, groundwater samples will be collected from the GMP wells at a frequency of 
four sample replicates collected semiannually from each well for the indicator parameters of pH, 
SC, total organic carbon (TOC), and total organic halogen (TOX) to further establish background 
until detection monitoring in accordance with 20 NMAC 4.1, Subpart V (40 CFR §264.98) becomes 
applicable . Detection monitoring will start when the WIPP receives waste and continue through 
the postclosure phase as required by 20 NMAC 4.1, Subpart V (40 CFR §264.90[c]). During 
detection monitoring, one sample and one sample duplicate will be collected semiannually. 
20 NMAC 4.1, Subpart V (40 CFR §264.97[g][2]) provides that an alternate sampling procedure 
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to that provided in 264.98 may be proposed. Given the nature and rate of groundwater flow in the 
area surrounding WIPP, collecting and analyzing one sample semiannually will be protective of 
human health and the environment because any hazardous constituent leaving the underground 
disposal facility will not have the potential to substantially migrate beyond the compliance point in 
a one-year time frame. Groundwater flow characteristics are presented in detail in Appendices 06 
and E1 . 

8 Groundwater levels will also be monitored in each of the seven wells on a monthly basis. The 
9 water level in each well will also be measured prior to each sampling event. Water-level 

10 measurements in the other existing WQSP wells will also be monitored on a monthly basis to 
11 supplement the area water-level database and to help define regional changes in groundwater flow 
12 directions and gradients. The characteristics of the groundwater monitoring program (frequency, 
13 location) will be evaluated if significant changes are observed in the groundwater flow direction or 
14 gradient. Any necessary changes will be identified and a permit modification sought as 
15 appropriate. 
16 

17 018-6c Analytical Parameters 
18 

19 

20 

• 23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

The analytes of interest that are now being measured to establish background concentrations 
include all indicator parameters and all other parameters listed in 20 NMAC 4.1 Subpart V, §264, 
Appendix IX.· Samples that will be taken as part of the detection monitoring program during 
disposal operations include the most prevalent constituents in the waste as indicated in 
Table 018-3, plus metals (see Table C-9 in Chapter C and Appendix C6 for more detail). In 
addition, field measurements of pH, SC, temperature, chloride, Eh, total iron, and alkalinity are 
being taken during background sampling as specified in Section 018-8 of this plan. Alkalinity, 
divalent cations, and iron may be deleted during detection monitoring. Parameters to be analyzed 
by the contract laboratory such as specific conductance, total dissolved solids, total suspended 
solids, density, pH, total organic carbon, and total organic halogens were chosen as indicator 
parameters because of their universal commonality to groundwater. Parameters such as chloride, 
alkalinity, calcium, magnesium, and potassium were chosen as matrix-specific general indicator 
parameters. Organic and inorganic compounds on the right hand side of Table 018-3 were chosen 
because they may occur in the waste to be disposed at the WIPP facility. 

34 018-6d Sample Collection and Laboratory Analysis 
35 

36 The mobile field laboratory provides a work place for conducting field sampling and analyses. The 
37 laboratory is positioned near the wellhead, is climate controlled, and contains the necessary 
38 equipment, reagents , glassware, and deionized water for conducting the various field analyses. 
39 

40 

41 

• 44 

Two types of water samples are generally collected: serial samples and final samples. Serial 
samples are taken at regular intervals and analyzed in the mobile field laboratory for various 
physical and chemical parameters (called field parameters). The serial sample data are used to 
determine the chemical steady-state conditions of the groundwater as a direct function of the 
volume of the water being pumped from the well. Interpretation of the serial sampling data enables 
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the Team Leader to make a determination of when steady-state conditions are attained in the 
pumped groundwater. 

4 Final samples are collected when the serially sampled field parameters have achieved a steady 
5 state. If one or more of the field parameters do not stabilize-and there is reason to believe it will 
s not-the Team Leader may choose to collect the final sample regardless of this instability in the 
7 field parameter(s). 
8 

9 The objective of the serial sampling effort is to obtain representative water samples in a 
10 reproducible manner. By definition, a representative groundwater sample is a sample of 
11 undisturbed groundwater. A groundwater sample is considered to be representative of the 
12 undisturbed groundwater only if it is chemically identical to the undisturbed groundwater 
13 (i.e ., completely unaltered by the effects of drilling, postdrilling processes and reactions, and 
14 sampling procedures). 
15 

16 To determine how close the pumped groundwater is to being representative, a comparison is made 
17 by monitoring the same selected field parameters that were used to initially define the background 
18 characteristics of the water. When these parameters appear stable the determination is made that 
19 the water sample is representative. 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

D18-6d(1) Serial Samples 

Serial samples are collected and analyzed in the mobile laboratory to detect and monitor the 
chemical variation of the groundwater as a function of the volume of water pumped (See Section 
D18-8a(1 )) . Once serial sampling begins, the frequency at which serial samples are collected and 
analyzed is left to the discretion of the Team Leader. The serial sampling frequency is based upon 
the site-specific conditions existing at each well , but usually is performed a minimum of three times 
during a sampling round . 

30 The three field parameters of temperature , Eh, and pH are determined by either an "in-line" 
31 technique, using a self-contained flow cell , or an "off-line" technique, in which the samples are 
32 collected from a nylon sample line at atmospheric pressure. The iron, divalent cation, chloride, 
33 alkalinity, specific conductance, and specific gravity samples are collected from the nylon sample 
34 line at atmospheric pressure . Because of the lack of sophisticated weights and measures 
35 equipment available for field density assessments, field density evaluations are expressed in terms 
36 of specific gravity, which is a unitless measure. Density is expressed as unit weight per unit 
37 volume. 
38 

39 

40 

41 

42 

43 

44 

New polyethylene containers are used to collect the serial samples from the nylon sample line. 
Serial sampling water collected for solute and specific conductance determinations is filtered 
through a 0.45 micrometers (IJm) membrane filter using a stainless-steel , in-l ine filter holder. 
Filtered water is used to rinse the sample bottle prior to serial sample collection . Unfiltered 
groundwater is used when determining temperature, pH, Eh, and specific gra\iny.· , Sample bottles 
are properly identified and labeled . 
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The filtered sample collected for solute analyses is immediately analyzed for iron and alkalinity 
because these two solution parameters are extremely sensitive to changes in the ambient water
sample pressure and temperature. A sample and duplicate of filtered water are collected and 
analyzed for solute parameters (alkalinity, chloride, divalent cations, and iron). Temperature, pH, 
and Eh, when not measured in a flow cell, are measured at the approximate time of serial sample 
collection. These samples are collected from the unfiltered sample line. 

8 Experience gained from the serial sampling of wells has shown that samples to be analyzed for 
9 chloride and divalent cations (after preservation with nitric acid and stored at 4 oC) can be stored 

10 for one week prior to analysis with confidence that the analytical results will not be altered. 
11 

12 Upon completion of the collection of the final sample suite, the serial sample bottles accrued 
13 throughout the duration of the pumping of the well are discarded. No serial sample bottles will be 
14 reused for sampling purposes of any sort. However, serial samples may be stored for a period of 
15 time depending upon the need. WIPP Procedure WP 02-EM10063

, "Final Sample and Serial 
16 Sample Collection," defines the protocols for the collection of final and serial samples. WIPP 
17 Procedure WP 02-EM10054

, "Groundwater Serial Sample Analysis," defines the protocols for serial 
18 sample analysis. 
19 

20 

• 23 

24 

25 

26 

27 

D18-6d(2) Final Samples 

The final sample is collected once the pumped groundwater has achieved a chemical steady state 
based on the indicator parameters discussed in Section 018-8a(1). A serial sample is also 
collected and analyzed for each day of final sampling. Sample preservation, handling, and 
transportation methods are designed to maintain the integrity and representativeness of the final 
samples. 

28 Prior to collecting the final samples, the collection team must consider the analyses to be 
29 performed so that proper shipping or storage containers can be assembled. 
30 

31 Final samples are sent to contract laboratories and analyzed for general chemistry, radionuclides, 
32 metals, and selected VOCs that are specific to the waste anticipated to arrive at WIPP. 
33 

• 

VIP 02-EM1006 "Final Sample and Serial Sample Collection" is a tedmical procedure that provides step-by-step instructions for 
acquiring groundwater samples from the INQSP wells and from privately-owned wells in the vicinity of the VIIIPP. The procedure 
addresses the equipment in general, lists precautions and limitations which are intended to assure that only qualified 
individuals operate the equipment, prerequisite actions intended to assure the data quality. The procedure addresses collection 
of samples from private wells, collection of serial groundwater samples, the collection of final samples for submittal to the 
laboratory, and data review by the monitoring task leader. 

4o...;vp 02-EM1 005 "Groundwater Serial Sample Analysis" is a technical procedure that provides step-by-step instructions for on site 
analysis of groundwater to determine groundwater stability prior tot he collection of final samples for analysis. The procedure 
addresses the equipment in general, li_sts precautions and limitations which are intended to assure that only qualified 
individuals operate the equipment, prerequisite actions intended to assure data quality. The procedure addresses the field 
measurement of Eh, .plri, temperature, specific gravity, specific conductance, alkalinity, chloride, divalent cation, and total 
iron as indicators of groundwater stability. 
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Water samples are collected at atmospheric pressure using either the filtered or unfiltered nylon 
sampling lines branching from the main sample line. The samples are collected in new and unused 
glass and plastic containers. 

5 Before the final sample is taken, all plastic and glass containers are rinsed with the pumped 
6 groundwater, either filtered or unfiltered, dependent upon analysis protocol. When the rinsing 
7 procedure is completed the final sample is collected. 
8 

9 The WIPP has not accepted waste for disposal and previous WQSP sample analyses have shown 
1 o that requested hazardous constituents have not been introduced to the groundwater in the vicinity 
11 of WIPP by other activities. 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

The current monitoring system uses dedicated pumping systems and sample collection lines from 
the sampled formation to the well head. Nondedicated sample collection lines from the well head 
to the sample collection area are discarded after each use. Laboratory glassware are washed after 
each use with a solution of nonphosphorus detergent and deionized (01) water and rinsed in Dl 
water. Sample containers are new, certified clean containers that are discarded after one use. 
Groundwater level measurement devices are rinsed with fresh water after each use. Nondedicated 
sample collection manifold assemblies will be rinsed with two gallons of fresh water, then rinsed 
with five gallons of 5 percent nitric acid solution and rinsed with five gallons of Dl water after each 
use. The exposed ends will be capped off during storage. Prior to the next use of the sampling 
manifold, it will be rinsed a second time with Dl water and a blank rinsate sample will be collected 
to verify decontamination. 

25 Resulting wastes are disposed of in accordance with the WID "Site Generated, Non-Radioactive 
26 Hazardous Waste Management Plan," WP 02-RC.01 5

. 

27 

28 D18-6d(3) Laboratory Analysis 
29 

30 Analysis of samples are performed by a commercial laboratory that participates in EPA's contract 
31 laboratory program. Methods are specified in procurement documents and are selected to be 
32 consistent with EPA recommended procedures in SW 846 (EPA, 1986b). Data analysis is to 
33 provide an objective and reliable means for interpreting data in relation to the objectives of the data 
34 collection program. For the .GMP, the principal goal of data analysis is the comparison of a data 
35 point or data set to equivalent data collected at another location and time (such as preoperational 
36 background data or data collected at a control location) or to a fixed standard. Additional detail on 
37 analytical techniques and methods are given in Laboratory SOPs. 
38 

~ 02-RC.01 "Site-Generated, ~e Hazardous VVaste Management Plan" is a step-by-step procedure that defines site
generate norHadioactive hazardous waste (SGNRHVV) and lists responsibilities of waste management organizations including the 

• 

• 

generator, waste handlers, sampling personnel, safety personnel, and compliance personnel. In addition, the procedure defines • 
training requirements, container marl<ing requirements, spill response, and list prohibitions. A Section of the procedure is 
focused on waste management pradices including the management in satellite accurrt.Jiation areas, the hazardous waste staging area 
for materials awaiting analysis, the establishment of accumulation times, and hazardous waste disposal. 
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Several levels of analyses are required for each parameter before statistically valid interpretation 
can be achieved. The type of analysis used at each level varies among parameters due to the 
particular characteristics of parameters and the specific objectives of monitoring. Five general 
levels of data analyses are described here. Analyses at each of these levels is considered for each 
parameter. The levels are: 

(1) Determination of accuracy for each point measurement by quantification and 
control of precision and bias 

(2) Evaluation of the effects of auto-correlation on the expected value of the point 
measurement due to location and time of sampling 

(3) Identification of the appropriate model of variability (i.e ., a probability density 
distribution) for each point measurement and the calculation of descriptive statistics 
based on the chosen model 

(4) Treatment of data anomalies 

(5) Interpretation of data through statistically valid comparisons (tests) and trend 
analysis . 

24 The DOE performs analytical monitoring on groundwater samples through a contractual 
25 relationship with a laboratory qualified to perform analyses in accordance with EPA protocols. 
26 WIPP establishes the criteria for laboratory selection, including the stipulation that the laboratory 
27 follow the procedures specified in SW 846 and that the laboratory follow EPA protocols. The 
28 selected laboratory must demonstrate, through laboratory SOPs, that it will follow appropriate EPA 
29 SW 846 requirements and the requirements specified by the EPA protocols. The laboratory must 
30 also provide documentation to WIPP describing the sensitivity of laboratory instrumentation. 
31 Instrumentation sensitivity needs to be considered because of regulatory requirements governing 
32 constituent concentrations in groundwater and the complexity of brines associated with the WIPP 
33 repository. 
34 

35 

36 

37 

38 

39 

40 

41 

Once the initial qualification criteria, as described above, have been met, WIPP selects a laboratory 
based upon competitive bid . The selected laboratory will perform analytical work for WIPP for a 
predetermined period of time, as specified in the contract between WIPP and the selected 
laboratory. As this period of performance comes to an end, a new laboratory selection/competitive 
bid process is initiated by WIPP. The same or a different laboratory may be selected for the new 
contract period. The SOPs for the laboratory currently under contract to WIPP are maintained in 
a file by the DOE. 

Data validation is performed by WID Quality Assurance. Data validation results are documented 
on an ApprovaiNariation Request (ARNR) form (Procedure WP 15-PC3041 ). If no discrepancies 
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are found in the data, the ARNR form is signed and the approved box is checked. If however, 
discrepancies are found, the ARNR form is signed and the disapproved or approved-on-condition 
box is checked and the form is returned to the team leader accompanied by an attached report 
discussing the data validation results , any anomalies, and resolutions. Copies of the data 
validation report are distributed to the EM Manager, Q&RA Manager, the Team Leader, and the 
Contract Administrator. Copies of the data validation report are kept on file in the EM records 
section for review upon request by NMED. 

9 D18-6e Statistical Analysis of Laboratory Data 
10 

11 As required by 20 NMAC 4.1, Subpart V §264. 97, water-quality data collected during the 
12 background characterization program and the operational detection monitoring program will be 
13 evaluated using appropriate statistical techniques. The following describes the statistical analysis 
14 to be performed by the GMP. 
15 

16 D18-6e(1) Temporal and Spatial Analysis 
17 

18 

19 

20 

21 

22 

23 

24 

Environmental parameters vary with space and time. The effect of one or both of these two factors 
on the expected value of a point measurement is statistically evaluated through spatial analysis and 
time series analysis; however, these methods often require extensive sampling efforts that are in 
excess of the practical requirements of the WIPP GMP. The application of these methods to a 
particular parameter must, therefore, be limited by consideration of its significance in the final 
interpretation of the data. 

25 In particular, spatial analysis has limited use in this program, although the effect of spatial auto-
26 correlation on the interpretation of the data is considered for each parameter. Spatial variability is 
21 accounted for by the use of predetermined key sampling locations. Data analysis is performed on 
28 a location-specific basis, or data from different locations is combined only when the data have been 
29 determined to be statistically homogeneous. 
30 

31 Time series analysis plays a more important role in data analysis for the GMP. Parameters are 
32 reported as time series, either in tabular form or as time plots. For key time series parameters, 
33 these plots are in the form of control charts on which control levels will be identified based on 
34 preoperational database, fixed standards, control location databases, or other standards for 
35 comparison. Where significant seasonal changes in the expected value of the parameter are 
35 identified in the preoperational database or in the control locations, corrections in the control levels 
37 which reflect the seasonal change are made. 
38 

39 D18-6e(2) Distributions and Descriptive Statistics 
40 

41 

42 

43 

44 

For data sets which include more than ten data points that are homogeneous in space and time 
(including seasonal homogeneity) and have less than ten percent missing data, a test for 
conformance to the normal distribution is performed. A probability plot is an accepted method for 
performing this test; however, more powerful tests of normality, such as theW Test, or D'Agostino's 
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Test (Gilbert, 1987) are more accurate. Any standard best fit test is acceptable, provided the 
assumptions of the tests are met. 

4 If normality is not met, the data will be log-transformed and retested for normality. If the 
5 transformed data fit a normal distribution, the original data will be accepted as having lognormal 
5 distribution. If normality is still not found , two courses may be taken. One is to continue to test the 
7 fit to standard families of distributions, such as the gamma, beta, and Weibull, with proper 
8 modifications to subsequent analyses based on these results . The other course is to use 
9 nonparametric methods of data analysis. 

10 

11 For data sets smaller than ten, but homogeneous and complete, the lognormal distribution is 
12 assumed. Data sets with more than ten percent missing data are analyzed using nonparametric 
13 methods. Nonhomogeneous data sets are subdivided into homogeneous sets and each of these 
14 analyzed individually. 
15 

16 

17 

18 

19 

20 

• 23 

Descriptive statistics are calculated for each homogeneous data set. At a minimum, these include 
a central value and a range of variation. The central value is the arithmetic mean of the 
untransformed data if the data are not censored at either end. If the data are censored , either a 
trimmed mean or the median is used as the central va lue (which may be within the censored 
range). If the data set is greater than ten and is uncensored, the standard deviation is calculated 
and used as a basis for the reported range in variation. If these criteria are not met, the range 
between the 0.25 and 0. 75 quartiles is used. 

24 D18-6e(3) Data Anomalies 
25 

26 Data anomalies include data points reported as being below the limit of detection (LD) or otherwise 
27 censored over a specific range of values, missing data points occurring randomly in the data set, 
28 and outliers that cannot be ascribed to a known source of variation . 
29 

30 Whenever possible, values which are below detection limits are obtained and incorporated into the 
31 database for statistical analysis. When values are not available, alternative methods of analysis, 
32 as described in previous sections, are used. In particular, the use of nonparametric statistics is 
33 required. 
34 

35 Missing data points comprising less than 10 percent of the data set do not affect data analyses. 
36 Results based on data in which more than 10 percent is missing are identified as such at the time 
37 of reporting. Consideration of the potential effect of missing data must be made when the majority 
38 of the data are missing from a discrete time span. 
39 

40 

41 

An outlier is defined as any data point occurring in either extreme upper or lower range of the data 
distribution for which there is less than 0.01 probability of occurrence. For normally distributed data 
this is roughly 2 or more standard deviations above or below the mean. When no probability model 
is identified, outliers may only be found through visual inspection of the data. 
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If an outside source of variation is not identified to account for outliers in a data set, it is included • 
2 in the data set and all subsequent analyses. If the inclusion of such outliers is found to affect the 
3 final results of the analyses significantly, both results (with and without outliers) are reported. 
4 

5 D18-6e(4) Comparisons and Reporting 
6 

7 Prior to waste receipt, two duplicate measurements will have been made of each indicator and 
8 other parameters required by 40 CFR 265.92 (pH, SC, TOC, TOX) at every GMP groundwater 
9 monitoring well during each of the four background sampling events. Following completion of the 

10 four sampling events, the arithmetic mean and variance must then be calculated by the field 
11 supervisor or designee for each site. These measurements will then serve as a background value 
12 against which statistical values for subsequent sampling events during detection monitoring will be 
13 compared. Statistl al analysis and comparison will be accomplished using Cochran's 
14 Approximation to the Behrens-Fisher students' t-test at the 0.01 level of significance (described in 
15 Appendix IV to 40 CFR 264, and stipulated in 40 CFR 265.93[b]). If the comparisons show a 
16 significant increase at any monitoring site, the site must be resampled and an analysis performed 
17 as soon as possible. The results of the statistical comparison will be reported annually in the 
18 Annual Site Environmental Report ( ASER). 
19 

20 018-7 Sample Documentation and Custody 
21 

22 

23 

24 

25 

26 

To ensure the integrity of samples from the time of collection through reporting date, sample 
collection, handling, and custody must be documented. Sample custody and documentation 
procedures for EM sampling and analysis activities are detailed in WIPP Procedure WP 
02-EM3001 6

, "Administrative Processes for Environmental Monitoring Programs." These 
procedures will be strictly followed throughout the course of each sample collection and analysis 

27 event. 
28 

29 Standardized forms used to document samples include sample identification numbers, sample 
30 labels, custody tape, the sample tracking log books, and the request for analysis/chain of custody 
31 (RFA and CofC) form . The forms are briefly defined in the following subsections. 
32 

33 All sample documentation will be completed for each sample and reviewed by the Team Leader 
34 for completeness and accuracy. 
35 

• 

6..tvP 02-EM3001 "Administrative Processes for Environmental Monitoring Programs" is a management control procedure to provide 
the administrative guidance to be used by Environmental Monitoring (EM) personnel to maintain quality control (QC) associated 
with EM sampling activities and to assure that data acquired under the WIPP Environmental Monitoring Program are valid. The 
precautions and limitations portion of this procedure assure that only qualified personnel acquire samples under the EM program, 
that cross contamination of sampling equipment is prevented, and that sample hold times are not exceeded. The Performance 
portion of the procedure provides step-by-step instructions for Quality Assurance/Quality Control (QNQC) implementation, the • 
use of data sheets and sample tracking logbooks, sample tacking from collection to submittal , and actions to take if sample 
results indicate the potential for exceeding a regulatory limit. 
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3 A unique sample identification number will be assigned to each sample sent to the laboratory for 
4 analysis. The Team Leader will assign the numbers prior to sample collection. The sample 
5 identification numbers are used to track the sample from the time of collection through data 
6 reporting. Every sample container sent to the laboratory for analysis will be identified with a label 
7 affixed to it. Sample label information will be completed in permanent, indelible ink and will contain 
8 the following information: sample identification number with sample matrix type; sample location; 
9 analysis requested; time and date of collection; preservative(s), if any; and the sampler's name or 

10 initials. 
11 

12 D18-7b Custody Seals 
13 

14 Custody seals are used to detect unauthorized sample tampering from collection through analysis. 
15 The custody seals are adhesive-backed strips that are destroyed when removed or when the 
16 container is opened. The seal is dated, initialed, and affixed to the sample container in such a 
17 manner that it is necessary to break the seal to open the container. Seals are affixed to sample 
18 containers in the field immediately after collection. Upon receipt at the laboratory, the laboratory 
19 custodian will inspect the seal for integrity; a broken seal invalidates the sample. 
20 

• 23 

24 

25 

26 

27 

28 

29 

30 

D18-7c Sample Tracking Logbook 

A sample tracking logbook (STLB) form will be completed for each sample collected . The STLB 
includes the following information: C of C number; RFA No.; date sample(s) were sent to the lab; 
laboratory name; acknowledgment of receipt or comments; well name and round number. Sample 
codes indicate the well location; the geologic formation where the water was collected from, the 
sampling round number; and the sample number. The code is broken down as follows: 

31 
1Well identification (e.g., WQSP-6 in this case) 

32 2Geologic formation (e.g ., the Culebra in this case) 
33 3Sample round no. (Round 2) 
34 

4Sample no. (N1) 
35 

36 STLB information is completed in the field by the sampling team and checked by the Team Leader. 
37 When samples are shipped, the STLB remains in the custody of the EM Section for sample 
38 tracking purposes. 
39 

40 D18-7d Request for Analysis and Chain of Custody 
41 

An RFA and CofC form will be completed during or immediately following sample collection and will 
accompany the sample through analysis and disposal. An example of the RFA and CofC form is 
presented in Figures D18-17a and 17b. The RFA and CofC form is signed and dated each time 
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the sample custody is transferred. A sample is considered to be in a person's custody if: the 
sample is in his/her physical possession; the sample is in his/her unobstructed view; and/or the 
sample is placed, by the last person in possession of it, in a secured area with restricted access. 
During shipment, the carrier's airbill number serves as custody verification . Upon receipt of the 
samples at the laboratory, the laboratory sample custodian acknowledges possession of the 
samples by signing and dating the RFA and CofC. The completed original (top page) of the RFA 
and CofC is returned to the Team Leader with the laboratory analytical report and becomes part 
of the permanent record of the sampling event. The RFA and CofC form also contains specific 
instructions to the laboratory for sample analysis, potential hazards, and disposal instructions. 

11 018-8 Field Operations 
12 

13 The new GMP monitoring wells are routinely sampled and monitored following established SOPs. 
14 These monitoring related activities include static water level measurements, serial and final 
15 sampling, equipment installation, equipment calibration, field water quality analyses, sample 
16 handling and shipment, and waste management. The following subsections describe the routine 
17 field procedures employed by the GMP. 
18 

19 018-8a Water Quality Sampling Technique 
20 

• 

21 

22 

23 

The GMP has employed two types of sampling procedures at the WIPP: serial sampling and final • 
sampling. 

24 018-8a(1) Serial Sampling 
25 

26 Serial sampling is the collection of sequential samples for the purpose of determining when the 
27 water chemistry stabilizes or reaches a steady state. Ideally, when the water chemistry stabilizes, 
28 it is assumed that the chemistry is representative of the native formation fluid, and a final sample 
29 is collected. However, the water samples may still be impacted by well construction practices and 
30 effects from the installation of down hole pumping and sampling equipment. 
31 

32 A steady-state condition is determined by comparing serial sample parameters to an average of 
33 final-day serial sampling results for previous sampling rounds. A steady-state condition is 
34 considered to be reached when the majority of field indicator parameter analysis results fall within 
35 ±5 percent of the average of analytical results for the indicator parameter from previous sampling 
36 rounds. Nonstabilization of two or fewer field indicator parameters attributable to matrix 
37 interferences, instrument drift, or other unforeseen reasons would not preclude the collection of 
38 final samples, provided the volume of purged water exceeds three well bore volumes. 
39 

40 

41 

42 

43 

44 

The field analytical parameters found to be the most useful in identifying a steady-state condition 
of the water chemistry include chloride, divalent cations (hardness), and alkalinity, which are 
analyzed by classic wet chemistry bench methods (titration) in the mobile field laboratory. Total 
iron has also been found to be a useful indicator and is analyzed using spectrophotometric • 
methods. Other serial sampling parameters analyzed in the field include measurement of pH, Eh, 

018-34 



• 2 

3 

4 

5 

6 

7 

8 

WIPP RCRA Part 8 Permit Application 
DOEJWIPP 91-005 

Revision 6.4 

temperature, specific conductance, and specific gravity. Protocols for collection of serial samples 
are defined in WIPP Procedure WP 02-EM1006, "Final Sample and Serial Sample Collection," 
while analysis of serial samples are described in WIPP Procedures WP 02-EM1 005, "Groundwater 
Serial Sample Analysis ," and WP 02-EM10157

, "Water Quality Monitoring Using the YSI Model 
3560 Monitoring System." 

D18-8a(2) Final Samples 

9 Final groundwater samples are collected once evidence from serial sampling indicates that the 
10 pumped groundwater has reached a chemical steady state. Final samples are forwarded to a 
11 contract analytical laboratory for analysis. 
12 

13 Final samples are collected in the appropriate type of container for the specific analysis to be 
14 performed. For each parameter analyzed, a sufficient volume of sample is collected to satisfy the 
15 volume requirements of the analytical laboratory (as specified by Laboratory SOPs). This includes 
16 an additional volume of sample water necessary for maintaining quality control standards. All final 
17 samples are treated, handled, and preserved as required for the specific type of analysis to be 
18 performed. Details about sample containers, preservation, and volumes required for individual 
19 types of analyses are found in the applicable procedures generated, approved, and maintained by 
20 the contract analytical laboratory. 

• Duplicates of the final sample are provided to WIPP oversight agencies as requested by the DOE. 
23 A duplicate of the sample is also preserved with nitric acid and placed in storage within the ES&H 
24 Environmental Sample storage area and held until final reports from the contract analytical 
25 laboratory have been validated and approved. When the final laboratory report has been approved 
26 the samples are removed from storage and destroyed. 
27 

28 Detailed protocols, in the form of procedures, assure that final samples are collected in a consistent 
29 and repeatable fashion . WIPP Procedure WP 02-EM1006 defines the requirements for collection 
30 of final samples for analyses. 
31 

32 

33 

34 

35 

36 

37 

• 

The serial sampling process will probably not be needed with the new wells completed specifically 
for the GMP and detection monitoring program. However, during the first two years of sampling, 
the wells will be serially sampled using an abbreviated method. It is anticipated that changes in 
the water chemistry from stagnated to representative will occur within the first 24 hours of the 
purging process. Whereas, this change usually occurred over a seven-day period with the old 
wells. 

7'NP 02-EM 1 015 Water Quality Monitoring Using the YSI Model3560 Monitoring System" is a technical procedure that provides step
by-step instructions for monitoring groundwater using the YSI Model 3560 Monitoring System. The procedure addresses the 
equipment in general, lists precautions and limitations which are intended to assure that only qualified individuals operate 
the equipment, prerequisite actions intended to assure the correct installation and operation. The procedure details the 
performance chec:ks of the temperature probe, the conductivity cell, the pH electrode and the Eh electrode. Sample chamber hookup 
to the groundwater pump line is addressed followed by the use of the equipment to measure the covered parameters. Post 
measurements performance c:hec:ks are included along with the proper steps for shutdown and decontamination of the system. The 
procedure also addressees data management. 
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During the first two or three years of sampling these wells will be serially sampled with the first 
sample being analyzed as soon as possible after the pump is turned on and daily thereafter for a 
period of four days or until the field parameters (chloride, divalent cations, alkalinity, and iron) 
stabilize. Eh, pH, and SC will be continually monitored by using a flow cell with ion-specific 
electrodes and a real-time readout. When detection monitoring begins, the serial sampling process 
will be modified and the decision to collect final samples will be based on the number of well bore 
volumes purged and results of the analysis of chloride, temperature, specific gravity, pH, Eh, and 
SC. 

10 D18-8a(3) Groundwater Pumping and Sampling Systems 
11 

12 The water-bearing units at the WIPP are highly variable in their ability to yield water to monitoring 
13 wells. The Culebra, the most transmissive hydrologic unit in the WIPP area, exhibits 
14 transmissivities that range many orders of magnitude across the site area and is the primary focus 
15 of the GMP. Because the water-yielding characteristics of the hydrologic units at the WIPP are 
16 variable, different types of pumping equipment have been used during water quality sampling 
17 activities. 
18 

19 

20 

21 

22 

23 

24 

The groundwater pumping and sampling systems used to collect a groundwater sample from the 
seven new GMP wells are designed to provide continuous and adequate production of water so 
that a representative groundwater sample can be obtained. The wells used for water quality 
sampling vary in yield, depth, and pumping lift. These factors affect the duration of pumping as well 
as the equipment required at each well. 

25 The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
26 characteristics of the Culebra and well construction. At the present time, the GMP wells are 
27 individually equipped with dedicated submersible pumping assemblies. Each well has a specific 
28 type of submersible pump, matched to the ability of the well to yield water during pumping. The 
29 down hole submersible pumps are controlled by a variable electronic flow controller to match the 
30 production capacity of the formation at each well. 
31 

32 The electronic flow controller allows personnel collecting samples to control the rate of discharge 
33 during well purging to minimize the potential for loss of volati les from the sample. As 
34 recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
35 Document" (EPA. 1986a) the wells are purged a minimum of three well bore volumes at a rate that 
35 will minimize the agitation of recharge water. This is accomplished by monitoring formation 
37 pressure and matching the rate of discharge from the well as nearly as possible to the rate of 
38 recharge to the well. WIPP Procedure WP 02-EM10028

, "Electric Submersible Pump Monitoring 

8....tvP 02-EM1 002 "Electric Submersible Pump Monitoring System Installation and Operation" is a technical procedure that provides 
step-by-step instructions for acquiring groundwater samples using electric submersible pumps (ESPs). The procedure addresses 

• 

• 

the equipment in general, lists precautions and limitations which are intended to assure that only qualified individuals operate . -
the equipment, prerequisite actions intended to assure the correct installation and operation. The procedure details how to 
install the various subsystems such as the surface discharge and pressure monitoring system and the pressure monitoring bubbler 
and how to startup and shut down the ESP. 
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System Installation and Operation," describes the methods used for controlling flow rates and 
monitoring formation pressure. Well purging requirements are used in conjunction with serial 
sampling to determine when a steady-state condition has been achieved. 

5 Wells that are completed for use as GMP installations are cased and screened through the 
6 production interval with materials that do not yield contamination to the aquifer or allow the 
7 production interval to collapse under stress (high epoxy fiberglass) . Details of well construction are 
8 presented in Section D18-3c. An electric, submersible pump installation without the use of a 
9 packer is an acceptable installation in this instance. The largest amount of discharge from the 

10 submersible pump takes place from a discharge pipe. In addition to this main discharge pipe a 
11 dedicated nylon sample line, running parallel to the discharge pipe, is also used. Flow through the 
12 pipe is regulated on the surface by a flow control valve and/or variable speed drive controller. 
13 Cumulative flow is measured using a totalizing flow meter. Flow from the discharge pipe is routed 
14 to a discharge tank for disposal. 
15 

16 

17 

18 

19 

20 

• 23 

24 

The dedicated nylon sampling line is used to collect the water sample that will undergo analysis. 
By using a dedicated nylon sample line, the water is not contaminated by the metal discharge pipe. 
The sample line branches from the main discharge pipe a few inches above the pump. Flow from 
the sample line is routed into the sample collection area. Flow through the sample collection line 
is regulated by a flow-control valve. The sample line is insulated at the surface to minimize 
temperature fluctuations . 

D18-8a(4) Pressure Monitoring Systems 

25 The GMP wells do not require the installation of a packer because sample biases due to well 
26 construction deficiencies are not present. However, pressures will be monitored using down hole 
27 automatic air line bubblers in the formation to maintain the water level above the pump intake. 
28 Pressure transducers may be used in line with bubblers to provide continual electronic monitoring 
29 through data acquisition systems. WIPP Procedure WP 02-EM 1002, "Electric Submersible Pump 
30 Monitoring System Installation and Operation," provides instructions for monitoring formation 
31 pressure using automatic airline bubblers in conjunction with pressure transducers and data 
32 acquisition systems. 
33 

34 D18-8b Water-Level Monitoring Methodology 
35 

36 The monitoring of water levels is not specifically requested in 20 NMAC 4.1, Subpart V, as part of 
37 the groundwater detection monitoring program. However, the NMED has determined that 
38 groundwater level monitoring is needed to comply with the standards for miscellaneous units found 
39 in 20 NMAC 4.1, Subpart V, §§264.600 through 264.603. 
40 

41 

• 
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D18-8b(1) Scope 

3 This section of the WIPP GMP describes the WIPP groundwater-level monitoring program (WLMP). 
4 The WLMP is a subprogram of the GMP. The quality assurance activities of the WLMP are in strict 
5 accordance with the QAPD and the quality assurance implementing procedure specific to water 
6 level monitoring is WIPP Procedure WP 02-1199

, "Manual Groundwater Level Measurements." 
7 

8 Water-level monitoring is in progress now and will continue through the postoperational phase of 
9 the WIPP. This section of the plan addresses the activities of the WLMP during the preoperational 

10 and operational phases of the WIPP. Postoperational activity plans will be formulated at a later 
11 date and will address the objectives of water-level monitoring as required at the time of 
12 decommissioning. 
13 

14 D18-8b(2) Introduction 
15 

16 This program will continue the collection and documentation of water level data initiated by the U.S. 
17 Geological Survey (Richey, 1987) and SNL (Stensrud et al. , 1988) as part of the WIPP Site 
18 Characterization Program. 
19 

20 

21 

22 

23 

24 

25 

As currently planned, water level measurements will be conducted using hydrologic test wells that 
were constructed for both the site characterization and the GMP. These test wells are distributed 
geographically both within and surrounding the WIPP site. The frequency of measurement is 
subjectively defined by the need to record the dynamic nature of the potentiometric surface through 
time. 

26 On October 1, 1988, the ES&H assumed responsibility for groundwater level monitoring activities. 
27 At that time a WLMP plan was still being developed. In June of 1989, an initial plan was finalized 
28 entitled WP 07-2 , WIPP Water-Level Monitoring Program Plan (Westinghouse, 1989). WP 07-2 
29 was subsequently replaced in 1990 by WP 02-1 , Groundwater Monitoring Program Plan and 
30 Procedures Manual. 
31 

32 Collection of groundwater-level data assists the DOE in meeting regulatory compliance and 
33 permitting requirements. These data also provide: 
34 

35 

36 

37 

38 

• Data collection as required by the Environmental Monitoring Plan. 

• A means to fulfill commitments made in the FEIS. 

• 

• 

'VvP 02-119 "Manual Groundwater Level Measurements" is a technical procedure that describes the steps folk:M'ed by Environmental 
Monitoring (EM) personnel for making manual groundwater level measurements in groundwater wells in the vicinity of the WlPP 
facility. The procedure provides general instructions including prerequisites, safety precautions, performance frequency, 
quality assurance, and records. Specific instructions are included for using the water level measurement electrical conductance 
probe and data management The proceciLre referet IreS WP 02-1 , 'WPP Grourrl.vater Mooitoring Program Plan and Procedl..res Maruar • 
for organizational responsibilities, personnel training and qualification, reporting, records and document control , equipment 
calibration, and quality control requirements for the program. 
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• A means to comply with future groundwater inventory and monitoring regulations. 

• Input for making land use decisions, (i.e., designing long-term active and passive 
institutional controls for the site). 

• Assistance in understanding any changes to readings from the water-pressure 
transducers installed in each of the shafts to monitor water conditions behind the 
liners. 

• An understanding of whether or not the horizontal and vertical gradients of flow are 
changing over time. 

14 D18-8b(3) Objective 
15 

16 

17 

18 

19 

20 

• 23 

The objective of the WLMP is to extend the documented record of water-level fluctuations in the 
Culebra and Magenta members of the Rustler in the vicinity of the WIPP facility and to meet the 
requirements of 20 NMAC 4.1, Subpart V, §§264.600 through 264.603. Water-level data will also 
be collected from wells completed in other water-bearing zones overlying and underlying the WIPP 
repository horizon when access to those zones is possible. This includes, but is not limited to, the 
Bell Canyon, the Forty-niner, the contact zone between the Rustler and Salado, and the Dewey 
Lake. 

24 The scope of the program is subject to change depending upon the following: 
25 

26 

27 

28 

29 

30 

31 

32 

• Data trends 
• Performance assessment program needs 
• Environmental Monitoring Program needs 
• Regulatory compliance needs 

33 Water level measurements will be taken monthly in at least one accessible completed interval at 
34 each available well pad. At well pads with two or more wells completed in the same interval, 
35 quarterly measurements will be taken in the redundant wells (well locations are shown in 
36 FigureD18-18). 
37 

38 Water level monitoring will continue through the life of the WIPP Project. It may be deemed 
39 necessary to temporarily increase the frequency of monitoring to effectively document naturally 
40 occurring or artificial perturbations that may be imposed on the hydrologic systems at any point in 
41 time. This will be conducted in selected key wells by increasing the frequency of the manual 
42 water-level measurements or by monitoring water pressures with the aid of electronic pressure 

• transducers and remote data-logging systems. 
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Interpretation of water level measurements and corresponding fluctuations over time is complicated 
at the WIPP by spatial variation in fluid density both vertically in well bores and areally from well 
to well. To monitor the hydraulic gradients of the hydrologic flow systems at the WIPP accurately, 
actual water level measurements and the densities of the fluids in the well bores will be monitored. 
When both of these parameters are known , equivalent freshwater heads will be calculated. The 
concept of freshwater head is discussed in Lusczynski ( 1961). 

8 A discussion explaining the calculation of freshwater heads from midformation depth at WIPP can 
9 be found in Haug, et al. (1987). Freshwater heads are useful in identifying hydraulic gradients in 

10 aquifers of variable density such as those existing at the WIPP site. Freshwater head at a given 
11 point is defined as the height of a column of freshwater that will balance the existing pressure at 
12 that point (Lusczynski, 1961). 
13 

14 Freshwater heads are indicative of heads above the center of the Culebra and freshwater 
15 elevations are indicative of elevations above mean sea level. 
16 

17 Measured water-level data can be converted to equivalent freshwater head from knowledge of the 
18 density of the borehole fluid. 
19 

20 where 
21 

22 

23 

24 

25 

p = pgh 

p =average specific gravity of the borehole fluid (unitless) 
h = fluid column height above the datum (length) 
g =freshwater density (mass/volume) 

26 If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm3
), then the 

27 equivalent freshwater head is equal to the fluid column height times the average borehole fluid 
28 density. 
29 

3o Detailed fluid-density logs have been developed for calculating the exact average borehole-fluid 
31 density (Crawley, 1988). 
32 

33 A Pressure Density Survey Program (PDSP) has been conducted to determine the actual variation 
34 in density gradients existing in the test wells . The PDSP measured the actual midformation 
35 pressures of the Culebra. Data from this program have identified those wells in which some 
36 adjustment to measured water level values must be accounted for in order to calculate the 
37 measured water levels accurately in terms of equivalent freshwater heads (Crawley, 1988). 
38 

• 

• 

~ • 
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3 To obtain an accurate groundwater-level measurement, a calibrated water-level measuring device 
4 is lowered into a test well and the depth to water is recorded from a known reference point. When 
s using an electrical conductance probe, the depth to water can be determined by reading the 
6 appropriate measurement markings on the embossed measuring tape when the alarm is activated 
7 at the surface. WIPP Procedure WP 02-119, "Manual Groundwater Level Measurements," 
8 describes the methods to be used in obtaining groundwater-level measurements. 
9 

10 D18-8b(5) Records and Document Control 
11 

12 All incoming data will be processed in a timely manner to assure data integrity. The data 
13 management process for water-level measurements begins with completion of the field data 
14 sheets. Date, time, tape measurement, equipment identification number, calibration due date, 
15 initial of the fie ld personnel, and equipment/comments are recorded on the field data sheets. If, 
16 for some unexpected reason, a measurement is not possible (i.e., a test is under way that blocks 
17 entry to the well bore), then a notation as to why the measurement was not taken is recorded in 
1a the comment column. Personnel also use the comment column to report any security observations 
19 (i.e., well lock missing). 
20 

• 23 

24 

25 

26 

27 

28 

Data recorded on the field data sheets and submitted by field personnel are subject to guidelines 
outlined in WIPP Procedure WP 02-EM3001, "Administrative Processes for Environmental 
Monitoring Programs." This procedure describes the processes for administering and managing 
data gathered by the environmental monitoring section. The data are entered onto a computerized 
work sheet. The work sheet calculates water level in both feet and meters relative to the top of the 
casing and also relative to mean sea level. The work sheet also adjusts levels to equivalent 
freshwater heads. 

29 A check print is made of the work sheet printout. The check print is used to verify that data taken 
30 in the field is properly reported on the database printout. A minimum of 10 percent of the 
31 spreadsheet calculations are randomly verified on the check print to ensure that calculations are 
32 being performed correctly. If errors are found, the work sheet is corrected. The data contained on 
33 the computerized work sheet are translated into a database file. A printout is made of the database 
34 file. The data each month are then compiled into report format and transmitted to the appropriate 
35 agencies as requested by the DOE. 
36 

37 A computerized database file is maintained for all groundwater-level data. Monthly and quarterly 
38 data are appended into a yearly file . Upon verification that the yearly database is free of errors, 
39 it is appended into the project database file. A printed copy of the current project database 
40 (through December of the preceding year) is kept in the ES&H EM fire-resistant storage area. 
41 
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D18-8b(6) Reporting 

3 Data collected from this program are reported in the ASER. The ASER includes all applicable 
4 information that may affect the comparison of water level data through time. This information will 
5 include but is not limited to: 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

• Well configuration changes that may have occurred from the time of the last 
measurement (i.e., plug installation and removal , packer removal and reinstallation, 
or both ; and the type and quantity of fluids that may have been introduced into the 
test wells). 

• Any pumping activities that may have taken place since publication of the last annual 
report (i.e., water quality sampling, hydraulic testing, and shaft installation or grouting 
activities). 

18 D18-8c Calibration 
19 

20 D18-8c(1) Sampling Equipment Calibration Requirements 
21 

22 

23 

24 

25 

26 

The equipment used to collect data for the WQSP is to be calibrated in accordance with WP 1 0-AD, 
WIPP Maintenance Administrative Procedures Manual. The EM Section is responsible for 
calibrating needed equipment on schedule, in accordance with written procedures. The EM 
Section is also responsible for maintaining current calibration records for each piece of equipment. 

21 D18-8c(2) Water-Level Monitoring Equipment Calibration Requirements 

28 

29 The equipment used in taking groundwater level measurements is to be calibrated in accordance 
30 with WIPP Procedure WP 10-AD3029, "Calibration and Control of Monitoring and Data Collection 
31 Equipment." The EM Section is responsible for calibrating the needed equipment on schedule in 
32 accordance with written procedures. The EM Section is also responsible for maintaining current 
33 calibration records for each piece of equipment. 
34 

35 D18-8d Well Evacuation Procedures 

36 

37 Each GMP well is evacuated using the dedicated submersible pump until all serial sampling field 
38 parameters are stable. This evacuation procedure generally removes numerous well bore volumes 
39 of water from the well and assures representative water samples. 
40 

41 D18-8e Sample Preservation. Tracking, Packaging. and Transportation 
42 

43 

44 

Many of the chemical constituents measured by the GMP are not chemically stable and require 
preservation and special handling techniques. Samples requiring acidification are treated with 
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either high purity hydrochloric acid, nitric acid, or sulfuric acid (UL TREX or equivalent), depending 
upon the standard method of treatment required for the particular parameter suite or as requested 
by contract laboratory SOPs. 

5 The contract laboratory receiving the samples uses procedures that prescribe the type and amount 
6 of preservative, the container material type, and the required sample volumes that should be 
7 collected. This information is recorded on the Final Sample Checklist for use by field personnel 
8 when final samples are being collected. WIPP will follow the EPA "RCRA Ground-Water Monitoring 
9 Technical Enforcement Guidance Document," Table 4-1 (EPA, 1986a), if laboratory SOPs do not 

10 specify sample container, volume, or preservation requirements. 
11 

12 The sample tracking system at WIPP uses uniquely numbered CofC Forms and RFA Forms. The 
13 primary consideration for storage or transportation is that samples must be analyzed within the 
14 prescribed holding times for the parameters of interest. WIPP Procedure WP 02-EM3001, 
15 "Administrative Processes for Environmental Monitoring Programs," provides instructions to ensure 
16 proper sample tracking protocol. 
17 

18 

19 

20 

• 23 

24 

25 

26 

Insulated shipping containers packaged with reusable ice packs are used to keep the samples cool 
during transport to the contract laboratory. Hold times for specific analytical parameters require 
samples to be shipped by express air freight. The coolers are packaged to meet Department of 
Transportation and International Air Transportation Association commercial carrier regulations . 

D18-9 Reporting 

D 18-9a Laboratory Data Reports 

27 Laboratory data are provided in electronic and hard copy reports to WIPP. Laboratory data reports 
28 will be forwarded to the Team Leader and contain the following information for each analytical 
29 report: 
30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

~ 
44 

• A brief narrative summanzmg laboratory analyses performed, date of issue, 
deviations from the analytical method, technical problems affecting data quality, 
laboratory quality checks, corrective actions (if any), and the project manager's 
signature approving issuance of the data report. 

• Header information for each analytical data summary sheet including: sample 
number and corresponding laboratory identification number; sample matrix; date of 
collection, receipt, preparation and analysis; and analyst's name. 

• Analytical parameter, analytical result, reporting units, reporting limit, analytical 
method used. 

• Results of QC sample analyses for all concurrently analyzed QC samples. 
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2 D18-9b Statistical Analysis and Reporting of Results 
3 

4 Analytical results from semi-annual groundwater sampling activities will be compared and 
5 interpreted by the Team Leader through generation of statistical analyses as described in 
6 Section D18-6. The Team Leader or designee will perform statistical analyses; the results will be 
7 included in the ASER in summary form. 
8 

9 D18-9c Annual Site Environmental Report 
10 

11 Data collected from groundwater sampling activities will be reported to the EM Manager in the 
12 ASER. The ASER includes all applicable information that may affect the comparison of water level 
13 data through time. This information will include but is not limited to: 
14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

• Well configuration changes that may have occurred from the time of the last 
measurement (i.e., plug installation and removal , packer removal and reinstallation , 
or both ; and the type and quantity of fluids that may have been introduced into the 
test wells) . 

• Any pumping activities that may have taken place since publication of the last annual 
report (i.e ., water quality sampling, hydraulic testing, and shaft installation or grouting 
activities). 

25 The GMP data used in generating the ASER will be maintained as part of the WIPP operating 
26 record and made available to the NMED for review as specified in the permit. 
27 

28 D18-1 0 Records Management 
29 

30 Records generated during groundwater sampling and water level monitoring events will be 
31 maintained in the form project files in the EM section . Project records include, but are not limited 
32 to: 
33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

• Sampling and Analysis Plans (SAP) 
• SOPs 
• STLBs 
• RFA and CofC forms 
• Contract Analytical Laboratory Data Reports 
• Variance Logs and Nonconformance Reports 
• Corrective Action Reports. 
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All raw analytical records generated in conjunction with groundwater sampling and water level 
monitoring will be stored in fire resistant cabinets in the EM section according to the RIDS and will 
be made available for inspection upon request. These records will be transmitted to the WIPP 
Project Records Services (PRS) for long-term storage in accordance with the RIDS. 

• Instrument maintenance and calibration records 
• QC sample data 
• Control charts and calculation 
• Sample tracking and control documentation 
• Raw analytical results. 
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TABLE D18-1 . 

WlPP RCRA Part B Permit Application 
DOEM'lPP 91-005 

Revision 6.4 

HYDROLOGICAL PARAMETERS FOR ROCK UNITS 
ABOVE THE SALADO AT WIPP 

Hydraulic Storage I Hydraulic 
Unit Conductivity Coefficient Transmissivity Permeability Thickness Gradient 

Santa Rosa 2 x 1 o-8 to Specific 6x 10-7to 1o-1o m2 0 to 91 m 0.001 (5) 
2x10-6 m/s capacity 6 x 10-5 m2/s 
(1) (2) 0.029 to (3) 

0.041 Qfslm 

Dewey Lake 10-8 m/s Specific 2.8 x 10-6 to 15.01 x 10- 17 152m 0.001 (5) 
storage 2.8 x 1o-• m2 
1 x 10-5 (1/m) m2/s (4) 
(2) 

I Forty-niner 1 X 10- 13 to Specific 8 X 10-8 to loni 113 to 23m NA (6) 

I 
1 x 10-11 m/s storage 8 x 10-9 m2/s ; 

(anhydrite) 1 x 10-5 (1/m) 
1 x 10-9 m/s (2) 
(mudstone) 
(2) 

Magenta 1 X 10-85 to Specific 4x 1o-•to 6 .31 X 10- 14 17 to 8.5 m 3 to 6 
1 x 10-65 m/s storage 1 x 10-9 m2/s m2 

(2) 1 x 10-5 (1/m) 
(2) 

Tamarisk 1 x 10-13 to Specific <2.7 X 10-11 0 m2 26 to 56 m NA (6) 
1 x 10-11 rnls storage m2/s 
(anhydrite) 1 x 10-5 (1/m) 

Rustler 1 x 10-9 m/s (2) 
(mudstone) 
(2) 

Culebra 1 x 10-75 to Specific 1 x 10-3to 2.1 x 10- 14 m2 4 to 11 .6 m 0.003 to 
1 x 10-55 m/s storage 1 x 10-9 m2/s 0.007 (5) 
(2) 1 x 10-5 (1/m) 

(2) 

Unnamed 6 x 10-15 to Specific 2.9 X 10-10 to 0 m2 29 to 38m NA (6) 
lower 1 x 10- 13 m/s storage 2.2 X 10- 13 

member 1.5 x 10-11 to 1 x 10-5 (1/m) m2/s 
1.2 X 10-11 (2) 2.9 X 1 0-10 tO 
m/s (basal 2.4 X 10-10 

I 
interval) m2/s (basal I 

I interval) I 

Matrix characteristics relevant to fluid flow include values used in this table such as permeability, hydraulic 
conductivity , gradient, etc.) 
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WlPP RCRA Part B Permit Application 
DOEJWIPP 91-005 

Revision 6.4 

Table Notes: 

(1) The Santa Rosa Formation is not present in the western portion of the WIPP site. It was combined with the 
Dewey Lake Red Beds in three-dimensional regional groundwater flow modeling (Corbet and Knupp, 1996), 
and the range of values entered here are those used in that study for the Dewey Lake/Triassic 
hydrostratigraphic unit. 

(2) Values or ranges of values given for these entries are the values used in three-dimensional regional 
groundwater flow modeling (Corbet and Knupp, 1996). Values are estimated based on literature values for 
similar rock types, adjusted to be consistent with site-specific data where available. Ranges of values include 
spatial variation over the WIPP site and differences in values used in different simulations to test model 
sensitivity to the parameter. 

(3) The range of values given here for transmissivity of the Santa Rosa is estimated for the center of the site. 
Transmissivity is the product of the thickness of the productive interval times its hydraulic conductivity. 
Thickness of the Santa Rosa is estimated to be 30 meters at the center of the WIPP site, and the range of 
derived transmissivities are based on the range of hydraulic conductivity values used by Corbet and Knupp 
(1996) for the combined Dewey Lake/Triassic unit. 

(4) The range of values given here by transmissivity of the Dewey Lake is estimated for the center of the site. 

(5) 

Transmissivity is the product of the thickness of the productive interval times its hydraulic conductivity. 
Thickness of the Dewey Lake is estimated to be 140 meters at the center of the WIPP site, and the range of 
derived transmissivities are based on the range of hydraulic conductivity values used by Corbet and Knupp 
(1996) for the combined Dewey Lake/Triassic unit. 

Hydraulic gradient is a dimensionless term describing change in the elevation of hydraulic head divided by 
change in horizontal distance. Values given in these entries are determined from potentiometric surfaces. The 
range of values given for the Culebra reflects the highest and lowest gradients observed within the WIPP site 
boundary. Values for the Dewey Lake and Santa Rosa are assumed to be the same as the gradient determined 
from the water table. Note that the Santa Rosa Formation is absent or above the water table in most of the 
controlled area, and that the concept of a horizontal hydraulic gradient is not meaningful for these regions. 

(6) Flow in units of very low hydraulic conductivity is slow, and primarily vertical. The concept of a horizontal 
hydraulic gradient is not applicable. 

Sources: Beauheim, 1986; Domenico and Schwartz, 1990; Domski , Upton, and Beauheim, 1996; Eartough, 1977 . 
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TABLE D18-2 

WIPP RCRA Part B Permit Application 
DOEJWIPP 91-005 

Revision 6.4 

WIPP GROUNDWATER MONITORING PROGRAM 
SAMPLE COLLECTION AND WATER-LEVEL MEASUREMENT FREQUENCY 

Installation Frequency 

Water Quality Sampling 

All WIPP surveillance wells On special request only 

GMP monitoring wells Semiannually 

Water-Level Monitoring 

All WIPP surveillance wells Monthly 

GMP monitoring wells Monthly and prior to sampling events 

018-52 



• 

• 

• 
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TABLE 018-3 
ANALYTICAL PARAMETER LIST FOR THE 

WIPP DETECTION MONITORING PROGRAM 

Background Water Quality 

Indicator Parameters 
pH,SC,TOC, TOX, TDS,TSS 

Parameters Listed in 
20 NMAC 4.1 Subpart V 
264, Appendix IX, Calcium, Magnesium, 
Potassium 

Field Analyses 
pH, SC, temperature, chloride, Eh, 
alkalinity, total Fe, specific gravity 

Operational Detection Monitoring Water Quality 

Indicator Parameters 
pH , SC, TOC, TOX, TDS, TSS 

Organic Parameters 
Carbon tetrachloride 
Chlorobenzene 
1, 1-dichloroethylene 
1, 1-dichloroethane 
Methylene chloride 
1,1 ,2,2-tetrachloroethane 
Toluene 
1, 1, 1-trichloroethane 

Metals 
TCLP metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Calcium 
Magnesium 
Potassium 

Field Analyses 
pH, SC, temperature, chloride, Eh, 
alkalin ity, total Fe, specific gravity 

Note: Because of the lack of sophisticated weights and measures equipment available for field density 
assessment, field density evaluations are expressed in terms of specific gravity, which is a unitless 
measure . 
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WASTE ISOLATION PILOT PLANT 
WESTINGHOUSE ELECTRIC CORP. 
P.O. BOX 2078 

C of C Control No. _ _ ___ _ 

RFA Control No. ______ _ 
CARLSBAD, NM 88221-2078 

SAMPLING PROGRAM--------------
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LAB DESTINATION ------------ -----
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Speci~lnstructions ________________________________________________________________________________________________________________ __ 

Possible Sample Hazards: ------------------------------------------------------------------------------------------------------

Signatures: (Name, Company, Date and Time: -------------------------------------------------

1. Relinquished By·----------------------
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2. Relinquished By·------------------------
Received By: _______________________ _ 
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4. Relinquished By·-------- --------------

Received By:------ --------
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P.O. BOX 2078 
CARLSBAD, NM 88221-2078 

SAMPLING PROGRAM--------------
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Sample Number Sample Type Sample Quantity 

C of C Control No. _____ _ 
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LAB DESTINATION---------------

LABORATORY CONTRACT ------------

SEND LAB REPORT TO--------------

DATE REPORT REQUIRED -------------

PROJECT CONTACT _________________ ___ 
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Preservative Req't Testing Program Special Instructions 

TURNAROUND TIME REQUIRED: (Rush must be approved by appropriate Manger) NORMAL_ RUSH_ (Subject to rush Surcharge) 
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NON HAZARD_ FLAMMABLE_ SKIN IRRITANT HIGHLY TOXIC BIOLOGICA OTHER __ 
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis.) RETURN TO CLIENT--DISPOSAL BY LAB __ _ 

FOR LAB USE ONLY __ 
RECEIVED BY: _______________ _ DATE/TIME---------
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Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DE.."lSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN. N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSA-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-l 

Unit Value 

Round 

I 

umbos/em 83600.0000 

mg/1 5360.0000 

mg/1 nsoo.oooo 

mg/1 < 10.0000 

gimL 1.0530 

' su 7.1000 

mg/1 47.0000 

mg/1 45.0000 

mg/1 34 7.50 .0000 

mg/1 < 2.0000 

mg/1 < 2.0000 < 

mg/1 < 0.0100 < 

mg/1 1.4800 

TOTAL ORGANIC HALOGENS mg/1 0.0255 

ORTiiOPHOSPHA TE lAS Pl mg/1 < 0.0200 < 

BORON mg/1 13 .8000 

CALCIUM mg/1 168.5.0000 

IRON mg/1 < 1.0000 < 

LITHIUM mg/1 0.4155 

MAGNESIUM mg/1 109S.OOOO 

POTASSIUM mg/1 48.5 . .5000 

SlllCA mg/1 9.33.50 

SODIUM mg/1 19950.0000 

FREON-113 mg/1 < 0.0050 < 

CYANIDE mg/1 < 

SULFIDE mg/1 < 

Value Vllue 

Round Round 

2 3 

84900.00)() 80100.0000 

5540.00)() 4935 .OOC\.) 

64900.00)() 6 7800.000..) 

19.00)() 30.500:1 

1.04(,() 1.04-:'5 

7.28.50 7 .:!35(1 

52 .5000 SO. Iro:l 

35 .4000 41.1500 

33250.0000 37100.CXXXl 

1.4400 1.06..<;() 

2.0000 < 2.CXXXl 

0.200:1 < 0.1000 

1.3100 1.02..<;() 

0.0365 0 .04~ 

0.0200 < 0.0200 

11.5500 12.4())) 

1700.0000 170S.CXXXl 

0.5000 < 0.5(XX) 

0.3580 0.4065 ' 

1045.0000 100\.CXXXl I 
470.5000 461.0000 

10.3000 IO.)(XX) 

183.50.0000 18650.0000 

0.0050 < o.ooso 

0.0100 < 0.0100 

1.5000 < 1.5000 



• 

• 

• 

Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NlCKEL 

SELENIUM 

Sll..VER 

lHALUUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACR YLONITRll..E 

BENZENE 

TABLE D-18A-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

L'nit Value 

Round 

I 

mgJl < 

mg!l < O.OOS5 < 

lngil < 0.0400 

mg/1 < 0.0200 < 

mg ·l < 

mg ·l < 0.0025 < 

lllg!l < 

mgtl < 

mg,1 < 0.0130 < 

mgil < 0.(0)2 < 

mg/1 < 

mg!l < 0.0100 < 

tngJl < 0.0025 < 

mgtl < 

mg/1 < 

mgJl < 

mg!l < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

OICHLOROBROMOMF.THANE ug/1 < 

BROMOFORM ug/1 < 

ME"rnYL BROMIDE ug/1 < 

2-BUTANONE ug/1 < 

CARBON DISULFIDE ug!l < 

Va.Jue Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.01)9 < 0.0130 

0.0240 0.0260 

0 .0025 < 0.0025 

0.0025 < 0.0025 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.2500 

0 .0130 < 0.0130 

0 .0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0 .0500 < 0.0500 

10.ocro < 10.0000 

so.ocro < 50.<XXXl 

10.0CO> < !O.<XXXl 

10.0CO> < 10.0000 

s.ocro < 5.<XXXl 

s.ocro < 5.0000 

s.ocro < 5.<XXXl 

10.0CO> < 10.<XXXl 

10.0CO> < IO.<XXXl 

s.ocro < 5.<XXXl 



• 

• 

• 

TABLE D-l8A-l 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter u nit Value: 

Round 

I 

CARBON TETRACHLORIDE ug/1 < 5.0000 < 

CHLOROBENZENE ug/1 < 

CHLOROPRENE ug/1 < 

CHLOROETiiANE ug/1 < 

CHLOROFORM ug/1 < 

METIIYL CHLORIDE ug/1 < 

ALLYL CHLORIDE ug1l < 

DffiROMOCHLOROMETHANE ug/1 < 

1,2-DffiROM0-3-{:HLOROPROP ANE ug/1 < 

1,2-DffiROMOETiiANE ug/1 < 

TRANS-1 ,4-DICHLOR0-2-BUTENE ug/1 < 

DICHLORODrFLUOROMETHANE ug/1 < 

1,1-DICHLOROETIIANE ug/1 < 

1.2-DICHLOROE1HA.."'E ug/1 < 

1.1-DICHLOROETiiYLENE ug/1 < 

TRANS-1 .2-DICHLOROETIIYLENE ug/1 < 

1.2-DICHLOROPROPANE ug/1 < 

CIS-1 .3-DICHLOROPR.OPENE ug/1 < 

TRANS-1 .3-DICHLOROPROPENE ug/1 < 

ETIIYI.BENZENE ug/1 < 

E1llYL MElllACR~ TE ug/1 < 

2-HEXANONE ug/1 < 

METIIYL IODIDE ug/1 < 

MElllACRYLONITRILE ug/1 < 

METHYLENE BROMIDE ug/1 < 

METHYLENE Cffi.ORIDE ug/1 1.6SOO < 

METIIYL MElllACRYLA TE ug/1 < 

Value Value 

Round Round 

2 3 

5.000> < 5.000> 

5.000> < 5.!XXX) 

5.000> < 5.!XXX) 

10.000> < IO.!XXX) 

5.000> < 5.!XXX) 

10.000> < IO.!XXX) 

5.000> < 5.!XXX) 

5.000> < 5.!XXX) 

5.000> < 5.!XXX) 

5.000> < 5.!XXX) 

5.000> < 5.0000 

10.000> < 10.0000 

5.000> < 5.!XXX) 

5.000> < 5.0000 

5.000> < 5.!XXX) 

5.000> < 5.!XXX) 

5.!XXX> < 5.0000 

5.000> < S.!XXX) 

S.!XXX> < 5.!XXX) 

5.000> < 5.!XXX) 

5.000> < 5.!XXX) 

10.000> < 10.0000 

5.000> < 5.!XXX) 

5.0000 < 5.0000 

5.000> < 5.0000 

5.000> < 5.0000 

5.1XXXJ < 5.0000 



• 

• 

• 

TABLE D-l8A-l 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter L'nit Value 

Round 

1 

4-METIIYL-2-PENT AN ONE ugll < 

PROPIONITRll.E ug/1 < 

STYRENE ug/1 < 

1,1,1 ,2-TETRACHLOROETHA..'IiE ug;l < 

1.1.2,2-TETRACHLOROEl"liM "E ug.IJ < 

TETRACHLOROTEHYLENE ug:l < 

TOLUENE ug1l < 

1,1,1-TRICHLOROETiiANE ug11 < 5.()(00 < 

1,1,2-TRICHLOROETIIANE ug /1 < 

TRICHLOROETHYLENE ug/1 < 5.()(00 < 

TIUCHLOROFLUORO~~"E ug1l < 

1,2,3-TRICHLOROPROP ANE ug/1 < 

VINYL ACETATE ug!l < 

VINYL CHLORIDE ugtl < 

XYLENE ug/1 < 

1,4-DIOXANE ug/1 < 

lSOBliTYL ALCOHOL ug/1 < 

ACENAPHlllENE ug/1 < 

ACENAPHlllYLENE ug/1 < 

ACETOPHENONE ug/1 < 

2-ACETYLA..-.mmFLUORENE ug/1 < 

4-AMINOBIPHENYL ug/1 < 

AND.lNE ug/1 < 

ANTiiRACENE ug/1 < 

ARAMITE ug/1 < 

I ,2-BENZANTIIRACENE ug/1 < 

3,4-BENZOFLUORA.N11fENE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.1XXX> 

20.0000 < 20.1XXX> 

5.0000 < S.IXXX> 

5.0000 < ~ -lXXX) 

5.0000 < 5.!XXlO 

5.0000 < 5 1XXX) 

5.0000 < 5.!XXXJ 

5.0000 < ~ .!XXlO 

5.0000 < 5.!XXlO 

5.0000 < 5.!XXlO 

5.0000 < S.!XXlO 

5.0000 < S.!XXlO 

10.0000 < 20.!XXlO 

10.0000 < 10.1XXX) 

10.0000 < !O.!XXlO 

410.0000 < <410.!XXlO 

320.0000 < 320.!XXlO 

10.0000 < IO.!XXXJ 

10.0000 < IO.!XXlO 

10.0000 < IO.!XXlO 

10.0000 < IO.!XXXJ 

10.0000 < IO.OOX> 

IO.IXXX) < IO.OOX> 

10.0000 < IO.IXXX) 

IO.OOX> < IO.OOX> 

10.0000 < IO.OOX> 

IO.IXXX) < IO.OOX> 



• 

• 

• 

TABLE D-lSA-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

I 

BENZO[IC]FLUORANTIIENE ugll < 

BENZO[GHI]PERYLENE ugll < 

BENZO[A]PYRENE ugll < 

BENZYL ALCOHOL ugll < 

B!Sl2-CHLOROETI!OXY)ME11iANE ug1l < 

BIS(2-CHLOROETIIYL)ETIIER ugll < 

B1S{2-CHLOR0-1·METHYLE11iYL lETIIER ugll < 

B1S{2-ETIIYLHEXYLlPHTHALA TE ugll 

4-BROMOPHENYL PHENYL ETIIER ugll < 

BENZYL BUTYL PHTHALATE ugll < 

4-CHLOROANILINE ugll < 

CHLOROBE."lZILA TE ugll < 

P-CHLORO-M-CRESOL ugll < 

2-CHLORONAPHTK~NE ugll < 

2-CHLOROPHENOL ugll < 

4-CHLOROPHENYL PHENYL ETIIER ugll < 

CHRYSENE ugll < 

DlALLATE ug/1 < 

DIBENZ(A.H]ANTHRACENE ug/1 < 

DIBENZOFURAN ugll < 

DI-N-BUTYL PHTHALATE ugll < 

1,2-DICHLOROBENZE."lE ugll < 

1.1-DICHLOROBENZENE ugll < 

1,4-DICHLOROBENZENE ugll < 

DCB ugll < 

2.4-DICHLOROPHENOL ugll < 

2,(~0ICHLOROPHENOL ugll < 

Value Value 

Round Round 

2 3 

10.000> < IO.(XX)() 

10.000> < IO.(XX)() 

10.000> < IO.(XX)() 

20.000> < 20.(XX)() 

10.000> < IO.(XX)() 

10.<Xro < 10.<Xro 

10.<Xro < 10.<Xro 

17 .8(XX) < 10.<Xro 

IO.<Xro < 10.<Xro 

10.<Xro < IO.<Xro 

10.<Xro < IO.<Xro 

10.<Xro < 10.0000 

IO.<Xro < 10.0000 

10.00Xl < 10.<Xro 

10.<Xro < 10.00Xl 

10.<Xro < 10.0000 

10.000> < 10.0000 

10.<Xro < 10.0000 

10.000> < 10.(XX)() 

10.<XXX> < IO.<Xro 

10.<Xro < 10.0000 

10.<XXX> < IO.(XX)() 

10.<Xro < IO.<Xro 

IO.()(XX) < 10.0000 

20.000> < 20.<Xro 

IO.<Xro < IO.()(XX) 

IO.<Xro < 10.()(XX) 



• 

• 

• 

TABLE D-l8A-l 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-l 

Parameter Unit Value 

Round 

I 

DIE1liYL PH1llALA TE ugll < 

P-(DlMETiiYLAMINO)AZOBENZENE ug/1 < 

7 ,12-DIMETIIYLBENZ(A]ANTHRACENE ug/1 < 

0-TOUDINE ug/1 < 

A,A-DIMETIIYLPHENETIIYLAMmE ug/1 < 

2,4-DIMETIIYLPHENOL ug/1 < 

DIMETHYL PHTiiALA TE ug/1 < 

1,3-DINITROBENZENE ug/1 < 

4,6-DINITRO-O-CRESOL ug/1 < 

2,4-DINITROPHENOL ug/1 < 

2,4-DINITROTOLUENE ug/1 < 

2,6-DINITROTOLUENE ug/1 < 

DINOSEB ug/1 < 

01-N-OCTYL PHTiiALA TE ug/1 < 

DIPHENYLAMINE ugll < 

ETifYL ME1liANESULFONA TE ug/1 < 

FLUORANTIIENE ug/1 < 

FLUORENE ugl1 < 

HEXACHLOROBENZENE ug/1 < 

HEXACHLOROBUT ADIENE ug/1 < 

HEXACHLOROCYCLOPENT ADIENE ug/1 < 

H.EXACHLOROElliANE ugl1 < 

HEXACHLOROPHENE ug/1 < 

HEXACHLOROPROPENE ug/1 < 

IN DEN()( 1.2,3-CD)PYRENE ug/1 < 

ISOPHORONE ug/1 < 

ISOSAFROLE ug/1 < 

Value Value 

Round Round 

2 3 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

50.000> < 50.00 

50.000> < 50.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 

10.000> < 10.00 



• 

• 

• 

TABLE D-18A-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

METiiAPYRILENE ug/1 < 

3-MElliYLCHOI...ANTIIRENE ug/1 < 

MElliYL MEniANESULFONA TE ug/1 < 

2-ME1liYLNAPH1li.AL.ENE ug/1 < 

2-MEYTHLPHENOL ug/1 < 

3 + 4-MElliYLPHE."'OL ug/1 < 

NAPHTHALENE ug/1 < 

1.4-NAPHTIIOQUINONE ug/1 < 

1-N APHTIIYLAMINE ug/1 < 

2-NAPHTIIYLAMINE ug/1 < 

0-NITROANlllNE ug/1 < 

M-NITROANILINE ug/1 < 

P-NITROANlllNE ug/1 < 

NITROBENZENE ug/1 < 

2-NITROPHENOL ug/1 < 

4-NITROPHENOL ug/1 < 

4-NITROQUINOUNE-1-0XIDE ug/1 < 

N -NITROSODI-N-Bt.rrYLAMINE ug/1 < 

N-NITROSODIEmYLAM.INE ug/1 < 

N -NITROSODIMElHYLAMINE ug/1 < 

N-NITROSODIPHENYLAMINE ug/1 < 

N -NITROSODIPROPYLAMINE ug/1 < 

N -NITROSOMETifYLE1liYLAME ug/1 < 

N-NITROSOMORPHOLINE ug/1 < 

N -NITROSOPIPERIDINE ug/1 < 

N -NITROSOPYRROLIDINE ug/1 < 

5-NITRO-O-TOLUIDINE ug/1 < 

Value Value I 
Round RWDd i 

2 3 

10.000) 
I 

< 10.00X> I 

10.000) < 10.00X> 

10.000) < 10.00X> 

10.000) < 10.00X> 

10.000) < lO.OOX> 

10.000) < IO.oo:x> 

10.000) < 10.00X> 

200.000) < 200.00X> 

10.000) < IO.oo:x> 

10.000> < 10.00X> 

50.000> < SO.oo:x> : 

50.000) < SO.oo:x> 
I 

50.000> < 50.00)) I 

10.000> < 10.00X> ! 

10.000> < 10.00X> I 

10.000> < IO.oo:x> I 
20.000) < 20.oo:x> 

10.000) < 10.00X> 

10.000) < 10.00X> 

10.000) < 10.00X> 

10.000) < 10.00X> 

10.000) < 10.00X> 

10.000) < IO.oo:x> 

10.000) < IOJXXX> 

10.000> < 10.00X> 

10.000) < 10.00X> 

10.000) < IO.oo:x> 



• 

• 

• 

TABLE D-18A-l 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

PENTACHLOROBENZENE ug/1 < 

PENTACHLOROETHANE ug/1 < 

PENTACHLORONrrROBENZENE ug/1 < 

PENTACHLOROPHENOL ug/1 < 

PHENACETIN ug/1 < 

PHENANTIIRENE ug/1 < 

PHENOL (TOT ALl ug/1 < 

P-PHENYLENEDIAMINE ug/1 < 

2-PICOLINE ug/1 < 

PRONAMIDE ug/1 < 

PYRENE ug/1 < 

PYR.IDINE ug/1 < 

SAFROLE ug/1 < 

1.2.4.5-TETRACHLOROBENZENE ug/1 < 

2.3.4.6-TETRACHLOROPHENOL ug/1 < 

0-TOLUIDINE ug/1 < 

1.2,4-TIUCHLOROBENZENE ug/1 < 

2,4,5-TIUCHLOROPHENOL ug/1 < 

2,4,6-TIUCHLOROPHENOL ug/1 < 

1.3.5-TRINITROBENZENE ug/1 < 

ALDRIN ug/1 < 

ALPHA-BHC ug/1 < 

BETA-BHC 11811 < 

DELTA·BHC ug/1 < 

LINDANE ug/1 < 

CHLORDANE ug/1 < 

TOE ug/1 < 

Value Value 

Round Round 

2 3 

10.00X) < 10.(XX)() 

10.00X) < IO.(XX)() 

10.00X) < 10.(XX)() 

SO.OOX) < SO.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < IO.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < IO.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < 10.(XX)() 

10.00X) < 10.0000 

10.0000 < 10.(XX)() 

10.00X) < 10.0000 

10.00X) < 10.(XX)() 

10.00X) < 10.0000 

10.00X) < 10.(XX)() 

o.osoo < 0.0500 

0.0500 < 0.0500 

o.osoo < 0.0500 

o.osoo < 0.0500 

0.0500 < 0.0500 

0.1<XX> < 0.1000 

0. 1<XX> < 0.1000 



• 
Parameter 

DOE 

DDT 

DIELDRIN 

ENOOSULFAN I 

ENOOSULFAN ll 

ENDOSULF AN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

• HEPTACHLOR EPOXIDE 

ISO ORIN 

KEPONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETiiOA TE 

DISULFOTON 

FAMPHUR 

METHYL PARATIIION 

PARA1lfl0N 

• PHORATE 

TABLE D-l8A-l 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-l 

Unit Value 

Round 

I 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ugf! < 

ugf! < 

ugf! < 

ugf! < 

ugf! < 

ugf! < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ugf! < 

ugf! < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ugf! < 

ug/1 < 

ug1l < 

ugf! < 

ug/1 < 

Value vu.e 

Round RDII!Id 

2 -

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0 .0500 < 0.0500 

0 .1000 < 1).1000 

0.1 000 < 0.1000 

0.1000 < 0.1000 

0 .1000 < 1) 1000 

0 .0500 < 0.0500 

0.0500 < 0.0500 

0 .0500 < 0.0500 

0.2500 < 0.2500 

O.S<m < O.S<m 

2.0000 < ~ .0000 

1.0000 < 1.0000 

2.0000 < 1.0000 I 
I 

1.0000 < 1.0000 1 
1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

O.S<m < 0.1500 

0 .500) < 0.1500 

O.S<m < 0.1500 

O.S<m < 0.1500 

O.S<m < 0.1500 

O.S<m < 0.1500 



• 

• 

• 

TABLE D-lSA-1 
GMP WATERQUALITY DATA TO DATE 

FOR 
WQSP-1 

Parame1er Unit Value 

Round 

I 

SULFOTEPP Ug/1 < 

TIIIONAZIN ugfl < 

0.0.0-TRIETIIYL PHOSPHOROTHIOA TE ugfl < 

2.4-D ugfl < 

2.4.5-T ugfl < 

2.4.5- TP ugfl < 

HEXACHLORODIBENZO-P-D!Olm/S ogil < 

HEXACHLORODIBENZOFURANS ng/1 < 

PENT ACHLORODIBENZO-P-DIOXINS ng/1 < 

PENTACHLORODIBENZOFL~S ng/1 < 

2.3 .7.8-TCDD ng/1 < 

TETRACHLORODIBENZO-P-DIOXINS ng/1 < 

TETRACHLORODIBENZOFURANS ng/1 < 

Value Value 

Round Round 

2 3 

0.5000 < 0.2500 

0.5000 < 0 .2500 

o.sooo < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0270 < 0.0380 

0.0090 < 0.0190 

0.0180 < 0.1100 

0.0150 < 0.0500 

0.0160 < 0.0490 

0 .0160 < 0.0490 

0.0088 < 0.0310 



• 

• 

• 

Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSA-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Unir Value 

Round 

I 

umbos/em 80000.0000 

mg/1 5~ .0000 

mg/1 67600.0000 

mg/1 41.0000 < 

gtmL 1.0550 

su 7.3300 

mg /1 28.8750 

mgll 33 .5500 

mg/1 38500.0000 

mg/1 < 2.0000 

mgll < 2.0000 < 

mg/1 < O. I<XX> 

mg/1 < 4.0000 

TOTAL ORGANIC HALOGENS mg/1 44.1<XX> 

ORTHOPHOSPHATE (ASP) mgll < 0.0200 < 

BORON mg/1 17.2<XX> 

CALCIUM mg/1 1455 .0000 

IRON mg/1 < 1.0000 < 

LmiiUM mg/1 < 0.3890 

MAGNESIUM mg/1 963.0000 

POTASSIUM mg/1 448.0000 

Sll.ICA mg/1 7.6600 

SODIUM mg/1 187SO.OOOO 

FR.EON-113 mg/1 < 0.0050 < 

CYANIDE mg/1 < 

SULFIDE mg/1 < 

Value Value 

Round Round 

2 3 

81250.0000 78000.!XXX> 

562.5 .0000 5705.!XXX> 

70500.0000 6SOOO.!XXX> 

10.0000 40.5(XX) 

1.0403 1.0395 

7.1250 7.3400 

48 . I<XX> 48 .I!XX> 

3l.l<XX> 37.0500 

35100.0000 36000.!XXX> 

1.3100 < ! .!XXX> 

2.0000 < 2.!XXX> 

0.2700 < O.I!XX> 

1.3400 2.2200 

0 .4574 0.0474 

0.0200 < 0.0200 

14.0500 15.5(XX) 

1445.0000 1420.!XXX> 

0 .500> < O.S(XX) 

0.3460 0.4090 

938.0000 880.!XXX> 

415 .500> 447.5(XX) 

10.4000 9.6400 

18300.0000 19000.!XXX> 

0.0050 < o.ooso 

0.0100 < 0.0100 

1.500> < 1.5(XX) 



• 

• 

• 

Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLUUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

saVER 

THALUUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRD..E 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-lSA-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Unit Value 

Round 

I 

mg/1 < 

mg/1 < 0.0100 < 

mg/1 < 0 .0400 

mg/1 < 0.0200 < 

mg/1 < 

mg/1 < 0.002.5 < 

mg/1 < 

mg/1 < 

mg/1 < 0.0130 < 

mg/1 < 0.0010 < 

mg/1 < 

mg/1 < 0.0100 < 

mg/1 0.002.5 < 

mg/1 < 

mg/1 < 

mg/1 < 

mg/1 < 

ugfl < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

D~HLOROBROMOMETHANE ug/1 < 

BROMOFORM ug/1 < 

METIIYL BROMIDE ug/1 < 

2-BtiTANONE ug/1 < 

CARBON DISULFIDE ug/1 < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.020\ 0.0211 

0.002.5 < 0.0025 

0.002.5 < 0.002.5 

0.02.50 < 0.02.50 

0.0130 < 0.0130 

0.0130 < 0.2.500 

0.0130 < 0.0130 

0.0020 < 0.0020 

0.02.50 < 0.02.50 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.02.50 < 0.02.50 

0.02.50 < 0.02.50 

0.0500 < o.osoo 

10.0000 < 10.1XD> 

.50.0000 < SO.IXD> 

\0.0000 < IO.IXD> 

10.0000 < IO.IXD> 

.5 .0000 < S.IXD> 

5.0000 < S.IXD> 

5.0000 < S.IXD> 

10.0000 < 10.1XD> 

10.0000 < 10.1Xm 

5.0000 < s.am 



• 

• 

• 

TABLE D-lSA-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Panmeter Unit Value 

Round 

I 

CARBON TETRACHLORIDE ug/1 < 5.00)() < 

CHLOROBENZENE ug/1 < 

CHLOROPRENE ug/1 < 

CHLOROElliANE ug/1 < 

CHLOROFORM ug/1 < 

METiiYL CHLORIDE ug/1 < 

ALLYL CHLORIDE ug/1 < 

DffiROMOCHLOROMETHANE ug/1 < 

1,2-DffiROM0-3-CHLOROPROP ANE ug/1 < 

1,2-DIBROMOETHANE ug/1 < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/1 < 

DICHLORODIFLUOROMETiiANE ug/1 < 

1.1-DICHLOROETHANE ug/1 < 

1,2-DICHLOROETHANE ug/1 < 

1.1-DICHLOROE'mYLENE ug/1 < 

TRANS-1.2-DICHLOROETHYLE."'E ug/1 < 

1.2-DICHLOROPROPANE ug/1 < 

CIS-1 ,3-DICHLOROPROPENE ug/1 < 

TRANS-1,3-DICHLOROPROPENE ug/1 < 

ETifYLBENZENE ug/1 < 

EiHYL ME'I1IACRYLA TE ug/1 < 

2-HEXANONE ug/1 < 

METHYL IODIDE ug/1 < 

ME'I1IACRYLON1TRJLE ug/1 < 

MElliYLENE BROMIDE ug/1 < 

METIIYLENE CHLORIDE ug/1 < 5.00X> < 

METHYL ME'I1IACRYLA TE ug/1 < 

Value Value 

Round Round 

2 3 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

10.00)() < IO.IXXXJ 

5.00)() < 5.1XXXJ 

10.00)() < IO.IXXXJ 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00X> < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00X> < 5.1XXXJ 

10.00)() < 10.1XXXJ 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00)() < S.IXXXJ 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00)() < S.IXXXJ 

5.00)() < S.IXXXJ 

10.0000 < IO.IXXXJ 

5.00)() < 5.1XXXJ 

5.00)() < 5.1XXXJ 

5.00)() < S.IXXXJ 

5.0000 < 5.1XXXJ 

5.00X> < S.IXXXJ 



• 

• 

• 

TABLE D-lSA-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Puameter Unit Vuue 

Round 

I 

4-MElliYL-2-PENT AN ONE ug/1 < 

PROPIONITRJLE ug/1 < 

STYRENE ug/1 < 

1.1.1.2-TETRACHI...OROETIIANE ug/1 < 

1.1.2,2-TETRACHLOROETIIANE ug/1 < 

TETRACHLOROTEHYLENE ug/1 < 

TOLUENE ug/1 < 

1.1.1-TRICHLOROETIIANE ug/1 < 5.0000 < 

1.1 ,2-TRICHLOROEniANE ug/1 < 

TRICHLOROElliYLENE ug/1 < 5.0000 < 

TRICHLOROFLUOROMETHANE ug/1 < 

I ,2,3-TRICHLOROPROPANE ug/1 < 

VINYL ACETATI: ug/1 < 

VINYL CHLORIDE ugll < 

XYLENE ug/1 < 

I ,4-DIOXANE ug/1 < 

ISOBUTYL ALCOHOL ug/1 < 

ACENAPHTIIENE ug/1 < 

ACENAPH1HY1..ENE ug/1 < 

ACETOPHENONE ug/1 < 

2-ACETYLAMINOFLUORENE ug/1 < 

4-AMINOBIPHENYL ug/1 < 

ANILINE ug/1 < 

ANTIIRACENE ug/1 < 

ARAMlTE ug/1 < 

1 ,2-BENZANIHRACENE ug/1 < 

3,4-BENZOFLUORANTIIENE ugll < 

Vuue Vuue 

Round ROUDd 

2 3 

10.0000 < IO.IXD) 

20.0000 < 20.1XD) 

5.0000 < 5.cxm 

5.0000 < 5.1XD) 

5.0000 < 5.0XX> 

5.0000 < 5.axx> 

5.0000 < 5.0XX> 

5.0000 < 5.axx> 

5.0000 < 5.axx> 

5.0000 < 5.1XXXl 

5.0000 < 5.11m 

5.0000 < 5.11m 

10.0000 < 20.11m 

10.0000 < IO.OXX> 

10.0000 < IO.axx> 

410.0000 < 410.axx> 

320.0000 < 320.1XD) 

10.0000 < IO.IIm 

10.0000 < IO.IIm 

10.0000 < IO.IXXXl 

10.0000 < IO.CDX> 

10.0000 < IO.IIm 

10.0000 < IO.IXXXl 

10.0000 < IO.orn> 

10.0000 < IO.(XO) 

10.0000 < IO.IIm 

10.0000 < IO.orn> 



• 

• 

• 

TABLE D-l8A-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Puarncter Unit Value 

Round 

I 

BENZO{K]FLUORANnlENE ug/1 < 

BENZO[GHI]PERYLENE ug/1 < 

BENZO[A)PYRENE ug/1 < 

BENZYL ALCOHOL ug/1 < 

BIS(2-CHLOROETiiOXY)METiiANE ug/1 < 

BIS(2 -CHLOROETiiYL)ETiiER ug/1 < 

BlS(2-CHLORO-l-METHYLE11iYLJETiiER ug/1 < 

BIS(2-ETIIYLHEXYL)PHlliALA TE ug/1 < 

4-BROMOPHENYL PHENYL ETiiER ug/1 < 

BENZYL BUTYL PHlliALA TE ug/1 < 

4-CHLOROANll.JNE ug/1 < 

CHLOROBENZILA TE ug/1 < 

P-CHLORO-M-CRESOL ug/1 < 

2-CHLORONAPHTHALENE ug/1 < 

2-CHLOROPHENOL ug/1 < 

4-CHLOROPHENYL PHENYL E1liER ug/1 < · 

CHRYSENE ug/1 < 

Dl.Al.LATE ug/1 < 

DlBENZ(A,HJAN1HRACENE ug/1 < 

DlBENZOFURAN ug/1 < 

DI-N-BUTYL PHlliALATE ug/1 < 

1.2-DICHLOROBENZENE ug/1 < 

1,3-DICHLOROBENZENE ug/1 < 

1,4-DICHLOROBENZENE ug/1 < 

OCB ug/1 < 

2,4-DICHLOROPHENOL ug/1 < 

2,6-DICHLOROPHENOL ug/1 < 

Value Value 

Round Round 

2 3 

10.000> < IO.Clm 

10.000> < IO.cxm 

10.000> < IO.cxm 

20.000> < 20.cxm 

10.000> < IO.Clm 

IO.<XXlO < IO.cxm 

IO.<XXlO < 10.Clm 

10.<XXlO < 10.Clm 

10.000> < IO.Clm 

10.000> < 1o.cxm 

10.000> < 1o.cxm 

10.<XXlO < 1o.cxm 

10.000> < IO.Clm 

10.000> < 10.Clm 

10.<XXlO < IO.Clm 

10.000> < 10.Clm 

10.000> < IO.Clm 

10.000> < 1o.cxm 

10.000> < IO.Clm 

10.000> < 10.Clm 

10.000> < 10.Clm 

10.000> < 1o.cxm 

10.0000 < 1o.cxm 

10.0000 < 10.00)) 

20.0000 < 20.00)) 

10.0000 < 10.00X> 

10.0000 < 10.00X> 



• 

• 

• 

TABLE D-lSA-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Panmc~r linit Value 

Round 

I 

DIETIIYL PHTiiAU.TE ug/1 < 

P-{DIMETIIYLAMINO)AZOBENZENE ug/1 < 

7 ,12-DIMETiiYLBENZ(A}.ANTIIRACENE ug/1 < 

0-TOLIDINE ug/1 < 

A.A-DIMETiiYLPHENEllfYLAMIE ug/1 < 

2,4-DIMETiiYLPHENOL ug/1 < 

DIMETIIYL PHTHALATE ug/1 < 

1.3-DINITROBENZENE ugll < 

4,6-DINITRO-O-CRESOL ug/1 < 

2,4-DINITROPHENOL ugll < 

2,4-DINITROTOLUENE ug/1 < 

2,6-DINITROTOLUENE ug/1 < 

DINOSEB ug/1 < 

01-N-OCTYL PHTHALATE ug/1 < 

D!PHENYL\MINE ug/1 < 

ETHYL MEnlANESULFONA TE ug/1 < 

FLUORANTIIENE ug/1 < 

FLUORENE ug/1 < 

HEXACHLOROBENZENE ug/1 < 

HEXACHLOROBtrr ADIENE ug/1 < 

HEXACHLOROCYCLOPENT ADIENE ug/1 < 

HEXACHLOROETHANE ug/1 < 

HEXACHLOROPHENE ug/1 < 

HEXACHLOROPROPENE ug/1 < 

INDEN()( 1.2,3-CD)PYRENE ug/1 < 

ISOPHORONE ug/1 < 

ISOSAFROLE ug/1 < 

Value Value 

Round Round 

2 3 

IO.<XXXl < IO.<Xm 

IO.<XXXl < IO.<Xm 

10.0000 < IO.<Xm 

10.0000 < IO.<Xm 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<Xm 

IO.<XXXl < IO.<Xm 

SO.<XXXl < SO.<XXXJ 

SO.<XXXl < SO.<Xn> 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<Xm 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<Xm 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<Xm 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<XXXJ 

IO.<XXXl < IO.<XXXJ 

10.0000 < IO.<nxl 

10.0000 < IO.<nxl 

IO.<XXXl < IO.<nxl 

10.0000 < IO.<XXXJ 



• 

• 

• 

TABLE D-18A-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Panmeter L'nit Value 

Round 

I 

ME'IliAPYIW...ENE U3f1 < 

3-ME'llfYLCHOLANTIIRENE U3f1 < 

ME1lfYL ME1RANESULFON ATE U3f1 < 

2-ME'llfYLNAPHTIIALENE ug/1 < 

2-MEYTHLPHENOL ug/1 < 

3 + 4-METHYLPHENOL ug/1 < 

NAPHTIIALENE ug/1 < 

1.4-NAPHTiiOQUINONE ug/1 < 

1-NAPHTHYLAMINE U3f1 < 

2-NAPHTiiYLAMINE ug/1 < 

0-NITROANILINE U3f1 < 

M-NITROANILINE U3f1 < 

P-NITROANILINE U3f1 < 

NITROBENZENE ug/1 < 

2-NITROPHENOL ug/1 < 

4-NITROPHENOL U3f1 < 

4-NITROQUINOLINE-1-0XIDE U3f1 < 

N -NITROSODI-N-BliTYLAMINE U3f1 < 

N-NITROSODIETHYLAMINE ug/1 < 

N-NITROSODIMETIIYLAMINE ug/1 < 

N-NITROSODIPHENYLAMINE U3f1 < 

N-NITROSODIPROPYLAMINE U3f1 < 

N -NITROSOMETiiYLETifYLAMINE U3f1 < 

N-NITROSOMORPHOLINE ug/1 < 

N-NITROSOPIPERIDINE ug/1 < 

N-NITROSOPYRROLIDINE ug/1 < 

5-NITRQ.O-TOLUIDINE ug/1 < 

Value Value 

Round Round 

2 3 

lO.OOX> < IO.!Xm 

lO.OOX> < lO.IXm 

lO.OOX> < IO.!Xm 

IO.OOX> < 10.1Xm 

10.00X> < IO.!Xm 

10.00X> < 10.1Xm 

10.00X> < 10.1Xm 

200.00X> < 200.1Xm 

10.00X> < 10.1Xm 

10.00X> < IO.!Xm 

50.0000 < 50.1Xm 

50.00X> < 50.1Xm 

50.00X> < SO.!Xm 

IO.OOX> < 10.1Xm 

10.00X> < IO.!Xm 

10.00X> < IO.!Xm 

20.00X> < 20.<XXX> 

IO.OOX> < 10.00Xl 

10.00X> < 10.1Xm 

10.00X> < IO.OOXl 

10.00X> < 10.00Xl 

10.00X> < 10.1Xm 

10.00X> < 10.<XXX> 

10.0000 < 10.00Xl 

10.0000 < IO.OOXl 

10.0000 < 10.00Xl 

10.0000 < 10.<XXX> 



• 

• 

• 

TABLE D-18A-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Panmeu:r Unit Value 

Round 

I 

PENTACHLOROBENZENE ug/1 < 

PENTACHLOROETIIANE ug/1 < 

PENTACHLORONTTROBENZENE usfl < 

PENTACHLOROPHENOL ug/1 < 

PHENACETIN ug/1 < 

PHENANTHRENE ug/1 < 

PHENOL (TOT ALl ug/1 < 

P-PHENYLENEDIAMINE ug/1 < 

2-PICOLINE ug/1 < 

PRONAMIDE ug/1 < 

PYRENE ug/1 < 

PYRIDINE ug/1 < 

SAFROLE ug/1 < 

1,2,4,5-TETRACHLOROBENZENE ug/1 < 

2,3,4,6-TETRACHLOROPHENOL ug/1 < 

0-TOLUIDll\ "E ug/1 < 

1,2,4-TRICHLOROBENZENE ug/1 < 

2,4,5-TRIC!iLOROPHENOL ug/1 < 

2,4,6-TRICHLOROPHENOL ug/1 < 

1,3,5-TRINTllWBENZENE ug/1 < 

ALDRIN ug/1 < 

ALPHA-BHC ug/1 < 

BETA-BHC ug/1 < 

DELTA-liHC ug/1 < 

LINDANE ug/1 < 

CHLORDANE ug!l < 

roE ugll < 

Value Value 

Round Round 

2 3 

10.0000 < IO.DIIOO 

10.0000 < to.crm 

IO.OOXI < IO.DIIOO 

50.0000 < SO.CIID) 

10.0000 < IO .tnXl 

10.0000 < IO.tnXl 

10.0000 < IO.tnXl 

10.0000 < IO.CIID) 

10.0000 < 1o.crm 

10.0000 < IOJXXX> 

10.0000 < 1o.crm 

10.0000 < 1o.crm 

10.00XI < 10.CIID) 

10.0000 < 10.tnXl 

10.0000 < IO.tnXl 

10.0000 < IOJXXX> 

10.0000 < IO.CIID) 

10.0000 < 1o.crm 

10.0000 < 10.CIID) 

10.0000 < 10JXXX> 

0.0500 < O.G500 

0.0500 < O.QSOO 

0.0500 < O.G500 

0.0500 < O.G500 

0.0500 < 0.0500 

0.1000 < O.Hm 

0.1000 < O.lto> 



• 
Pan.meo:r 

DOE 

DDT 

DlELDRIN 

ENDOSULFAN I 

ENDOSULF AN ll 

ENDOSULF A.."i SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACill.OR 

HEPT ACill.OR EPOXIDE 

ISO ORIN • KEPONE 

ME1HOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIME'JHOATE 

DISULFOTON 

FAMPHUR 

MFrnYL PARATIUON 

PARATiflON 

• PHORATE 

TABLE D-l8A-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Unit Va.lue 

Round 

I 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

Value Value 

Round Round 

2 3 

0 . 1000 < 0 .1000 

0 . 1000 < 0.1000 

0.1000 < 0.1000 

0 .0500 < 0.0500 

0 .1000 < O. I<XXJ 

0 .1000 < 0.1000 

0.1000 < 0 .1000 

0 .1000 < 0 .1000 

0 .0500 < 0 .0500 

0 .0500 < 0.0500 

0.0500 < 0.0500 

0 .2500 < 0.2500 

o . .sooo < 0 . .5000 

2.00X> < 2.00X> 

1.00X> < ! .(XXX) 

2.00X> < 2.rox> 

I.OOX> < 1.rox> 

1.00X> < 1.00X> 

I.OOX> < l.OOX> 

l .OOX> < 1.rox> 

I.OOX> < I.OOX> 

0.2500 < 0.2500 

0 .2500 < 0.2500 

0 .2500 < 0.2500 

0.2500 < 0.2500 

0 .2500 < 0.2500 

0 .2500 < 0 .2500 



• 

• 

• 

TABLE D-lSA-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Panmea:r Unit Value 

Round 

I 

SULFOTEPP ugll < 

TIIIONAZIN ug/1 < 

0,0,0-TIUE1lfYL PHOSPHOROTiilOA 1C ugll < 

2.4-D ugll < 

2.4.5-T ugll < 

2.4 . .5- TP ugll < 

HEXACHLORODIBENZO-P-DIOXINS ngll < 

HEXACHLORODIBENZO~~S ng/1 < 

PENTACHLORODIBENZO-P-DIOXINS ng/1 < 

PENTACHLORODIBENZOFURANS ng/1 < 

2,3.7.8-TCDD og/1 < 

TETRACHLORODIBENZO-P-DIOXINS ng/1 < 

TETRACHLORODIBENZOFURANS og/1 < 

Value Value 

Round RouDd 

2 3 

0.2500 < 0.2500 

0 .2500 < 0.2500 

0 .2500 < 0.2500 

l .IXXJO < 1.(10) 

l .IXXJO < l .!ml 

l.IXXJO < l.!ml 

0 .0580 < O.Oi40 

0 .0320 < O.OSIO 

0 .0940 < O.(KJ() 

0.0730 < 0.0740 

0 .0360 < O.MJO 

0.0360 < O.QSJO 

0.0410 < O.OSIO 



• 

• 

• 

Paruncter 

SPECIFlC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSA-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Unit Value 

Round 

I 

umbos/em 193500.0000 

mg/1 6705 .0000 

mg/1 218500.0000 

mg/1 72 . .5000 < 

g/mL 1.1350 

su 7.1150 

mg/1 44.0000 

mg/1 102 . .5000 

mg/1 I 34000. ()(XX) 

mg/1 < 2.000> < 

mg/1 < 2.000> < 

mg/1 < 0.100> 

mg/1 < 1.3()00 

TOTAL ORGANIC HALOGENS mg/1 0.1565 

ORTiiOPHOSPHATE (ASP) mg/1 < 0.0200 < 

BORON mg/1 49.300> 

CALCIUM mg/1 1335.0000 

IRON mg/1 < 4.000> < 

I.IIlffiJM mg/1 < 0.800) 

MAGNESIUM mg/1 2160. ()(XX) 

POTASSIUM mg/1 1345. ()(XX) 

SD.JCA mg/1 4.5700 

SODIUM mg/1 77900.0000 

FREON-113 mg/1 < 0.0050 < 

CYANIDE mg/1 < 

SULFIDE mg/1 

Value Value 

Round Round 

2 3 

200500.0000 11 BSOOJXXX> 

6800.0000 76SO.IXX>O 

211500.0000 217205 .lXXX> 

10.000> 15.000> 

1.1435 1.1540 

6.8200 6.8550 

35.000> 35 .6000 

83.400) 70.6000 

144500. ()(XX) 12&500 .000> 

10.000> < I. ()(XX) 

2.000> 2.1800 

0.19SO < 0.100> 

I 
1.4100 1.2800 

0.0394 54.9500 

0 .0200 < 0.0200 
I 

49.400> 40.7000 

1465 .000> 1280 ,()(XX} 

0 . .5000 < 0..5000 

0.9065 0.799S 

198.5 .000> 1925. ()(XX) 

1710.000> 1405 .000> 
\ 

4 .200> 3.9550 

739SO. ()(XX) 72450.000> 

0.0050 < 0.0050 

0 .0100 < 0.0100 

5.6000 < 1..5000 



• 

• 

• 

Puameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYI.LIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

Sll..VER 

TiiAWUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITJlll..E 

ACROLEIN 

ACRYLONITJlll..E 

BENZENE 

TABLE D-18A-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Unit Value 

Round 

I 

mgll < 

mg/1 < 0 .0100 < 

mg/1 < 0 .1600 

mgll < 0 .0800 

mgll < 

mgll < 0.0026 < 

mg/1 < 

mgll 

mgll < 0 .0130 < 

mg/1 < 0.0010 < 

mg/1 < 

mg/1 < 0 .0100 < 

mg/1 < O.()(W < 

mg/1 < 

mg/1 < 

mg/1 < 

mg/1 < 

ug/1 

ug/1 < 

ug/1 < 

ugll < 

ug/1 < 

DICHLOROBROMOME'IliANE ug/1 < 

BROMOFORM ug/1 < 

MElliYL BROMIDE ugfl < 

2-BliTANONE ugfl < 

CARBON DISULFIDE 11311 < 

Value Value 

Round Rou.od 

2 3 

0.0130 < 0.0130 

0 .0130 < 0.0130 

0 .0283 0.0260 

O.OOS-4 < 0.0025 

0 .0025 < 0.0025 

0.0250 < 0.0250 

0.0130 < 0.0130 

0 .0460 < 0.0250 

0 .0130 < 0.0130 

0 .0020 < 0.0020 

0 .0250 < 0.0250 

0 .0130 < 0.0130 

0 .0130 < 0.0130 

0 .0130 < 0.0130 

0.0250 < 0 .0250 

0 .0250 < 0.0250 

o.osoo < 0.~ 

21.0000 26.1Xm 

50.0000 < SO.IXXX> 

' 10.0000 < IO.IXXX> 

10.0000 < IO.IXXX> 

s.oooo < 5.1Xm 

S.OOOO < 5.1Xm 

5.0000 < 5 ,(XX)(} 

10.0000 < IO.IXXX> 

10.0000 < IO.COX> 

5.0000 < 5.(XX)() 



• 

• 

• 

TABLE D-lSA-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Panme1er Unit Value 

Round 

I 

CARBON TE11tACHLORIDE ug/1 < S.OOX> < 

CHLOROBENZENE ug/1 < 

CHLOROPRENE ug/1 < 

CHLOROETIIANE ug/1 < 

CHLOROFORM ug/1 < 

METiiYL CHLORIDE ug/1 < 

ALLYL CHLORIDE ug/1 < 

DIBROMOCHLOROMETiiANE ug/1 < 

1,2-DIBROM0-3-CHLOROPROP~iE ug/1 < 

1,2-DIBROMOETilANE ug/1 < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/1 < 

Dicm..oRODIFLUOROMETIIANE ug/1 < 

1,1-DICHLOROETilANE ug/1 < 

1,2-DICHLOROETilANE ug/1 < 

1,1-DICHLOROE1lfYLENE ug/1 < 

TRANS-1,2-DICHLOROElliYLENE ug/1 < 

1.2-DICHLOROPROPANE ug/1 < 

CIS-1 ,3-DICHLOROPROPENE ug/1 < 

TRANS-1 ,3-DICHLOROPROPENE ug/1 < 

ElliYLBENZENE ug/1 < 

E1liYL MEIHACRYLA TE ug/1 < 

2-HEXANONE ug/1 < 

ME1liYL IODIDE ug/1 < 

ME1liACRYLONTI1ULE ug/1 < 

METiiYLENE BROMIDE ug/1 < 

METiiYLENE CHLORIDE ug/1 < S.OOX> < 

ME1liYL ME11IACRYLA TE ug/1 < 

Value Value 

Round Round 

2 3 

S.CXXJO < S.OOX> 

S.CXXJO < S.OOX> 

S.CXXJO < S.OOX> 
I 

IO.CXXJO < IO.OOX> I 
' 

S.CXXJO < s.rox> i 
1 

I 

IO.CXXJO < IO.OOX> I 

S.CXXJO < s.rox> I 
S.CXXJO 

I 
< S.OOX> I 

S.CXXJO < S.OOX> 

S.CXXJO < S.OOX> 

S.CXXJO < S.OOX> 

IO.CXXJO < 10.00X> 

S.CXXJO < S.OOX> 

S.CXXJO < s.rox> 

S.CXXJO < S.rox> 

5.CXXJO < s.rox> 

S.CXXJO < S.rox> 

S.CXXJO < S.rox> 

S.CXXJO < S.rox> 

5.CXXJO < s.rox> 

5.CXXJO < S.rox> 

!O.CXXJO < IO.OOX> 

S.CXXJO < S.OOX> 

S.CXXJO < s .rox> 

S.CXXJO < 5.00X> 

S.CXXJO < s.rox> 

S.CXXJO < s .rox> 



• 

• 

• 

TABLE D-18A-3 
G:MP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

I 

4-MEllfYL-2-PENT AN ONE ug/l < 

PROPIONITJULE ug/l < 

STYRENE ug/1 < 

1,1 ,1,2-TETRACHLOROE'IHANE ug/1 < 

1,1 ,2,2-TETRACHLOROE'IHANE ug/1 < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/1 < 

1,1,1-TRJCHLOROElliANE ug/l < 5.000> < 

1,1,2-TRJCHLOROElliANE ug/1 < 

TRJCHLOROETIIYLENE ug/l < 5.000> < 

TRJCHLOROFLUOROMffiTHANE ug/l < 

1,2,3-TRJCHLOROPROPANE ug/l < 

VINYL ACETATE uafl < 

VINYL CHLORIDE ug/l < 

XYLENE ug/1 < 

1,4-DIOXANE ug/l < 

ISOBUTYL ALCOHOL ugll < 

ACENAPHTIIENE ug/l < 

ACENAPH1liYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/l < 

ANTHRACENE ug/l < 

ARAM1TE ug/l < 

1,2-BENZAN1llR.ACENE ug/l < 

3 ,4-BENZOFLUORANlliENE ug/l < 

Value Value 

Round Round 

2 3 

10.(0)() < !O.!Xm 

20.(0)() < 20.0000 

5.(0)() < 5.1Xm I 
5.(0)() < 5.0000 

I 

5.(0)() < 5.1Xm i 

5.(0)0 < 5.1Xm 

5.(0)() < 5.1Xm 

5.(0)() < 5.0000 

5.(0)() < 5.0000 I 

I 

5.(0)() < S.IXm I 

5.(0)() < 5.0000 I 
I 

5.(0)() < 5.0000 

10.(0)() < 20.0000 I 

10.(0)() < 10.0000 i 
I 

10.(0)() < 10.0000 I 

410.(0)() < 410.0000 ! 
320.(0)() < 320.0000 l 

10.(0)() < 10.0000 

10.(0)() < IO.!Xm 

10.(0)() < 10.0000 

10.(0)() < 10.0000 

10.(0)() < 10.0000 

10.(0)() < 10.0000 

10.(0)() < 10.0000 

10.(0)() < 10.1Xm 

10.(0)() < 10.0000 

10.0000 < 10.0000 



• 

• 

• 

TABLE D-18A-3 
Gl\{P WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

1 

BENZO{IC]FLUORANTIIENE U&fl < 

BENZO{GHI]PERYLENE ug/1 < 

BENZO{A]PYRENE ugll < 

BENZYL ALCOHOL ug/1 < 

BlS(2.CHLOROETHOXY)MFmANE ugll < 

B1S(2.CHLOROETHYL)ETHER ugll < 

BlS(2.CHLOR0-1-MEllJYI.EiHYL)ETIIER ugll < 

BlS(2-ETHYUffiXYL)PHTH.Al.A TE ugll 

4-BROMOPHENYL PHENYL E1liE.R. ug/1 < 

BENZYL BUTYL PHnlALA TE ug/1 < 

4-0ILOROANILINE ug/l < 

CHLOROBENZR.A TE ugll < 

P.CHLORO-M..CRESOL ugll < 

2.CHLORONAPH1H.ALENE ug/1 < 

2-CHLOROPHENOL ug/1 < 

4-CHLOROPHENYL PHENYL ETHER ug/1 < 

CHRYSENE ug/1 < 

DlAllATE ug/1 < 

DmENZ[A.H}ANTHR.ACENE ug/1 < 

DmENZOFURAN ug/1 < 

DI-N-BUTYL PHTHALATE ug/1 < 

1.2-DICHLOROBENZENE ug/1 < 

1.3-DICHLOROBENZENE ug/1 < 

1,4-DICHLOROBENZENE ug/1 < 

DCB ug/1 < 

2,4-DICHLOROPHENOL ugll < 

2.6-DICHLOROPHENOL usll < 

Value Value 

Round Room 

2 3 

IO.()(XX) < !O.!XXX> 

IO.()(XX) < IO.!XXX> 

!O.()(XX) < IO.!XXX> 

20.()(XX) < 20.!XXX> 

IO.()(XX) < !O.!XXX> 

IO.!XXJO < IO.!XXX> 

10.()(XX) < lO.!XXX> 

IO.()(XX) 10.*XXI 

10.()(XX) < 10.!XXX> 

10.()(XX) < !O.!XXX> 

10.()(XX) < 10.!XXX> 

IQ.()(XX) < 10.!XXX> 

10.()(XX) < 10.!XXX> 

IO.()(XX) < 10.!XXX> 

10.!XXJO < IO.!XXX> 

10.()(XX) < 10.!XXX> 

10.()(XX) < 10.!XXX> 

!O.()(XX) < 10.!XXX> 

10.()(XX) < 10.!XXX> 

10.()(XX) < 10.0000 

IO.()(XX) < 10.0000 

10.()(XX) < 10.!XXX> 

IO.()(XX) < 10.0000 

10.()(XX) < 10.0000 

20.()(XX) < 20.0000 

IO.()(XX) < 10.0000 

10.()(XX) < 10.0000 



• 

• 

• 

TABLE D-lSA-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Panmeter Unit Value 

Round 

I 

DIETI{YL PHniAU TE ug/1 < 

P-{DIME'THYLAMINO)AZOBENZENE ug/1 < 

7 , 12-DIMEniYLBENZ[A}AN1l{RACENE ug/1 < 

0-TOUDINE ug/1 < 

A.A-DIME1HYLPHENETiiYLAMINE ug/1 < 

2. 4-DlMETI{Yl.PHENOL ug/1 < 

DIMElHYL PHTHALATE ug/1 < 

1,3-DINITROBENZENE ug/1 < 

-4,6-DINITRO-O-CltESOL ug/1 < 

2 ,4-DINITROPHENOL ug/1 < 

2 ,4-DINITROTOLUENE ug/1 < 

2 ,6-DINITROTOLUENE ug/1 < 

DINOSEB ug/1 < 

DI-N-OCTYL PHTHALATE ug/1 < 

DIPHENYLAMINE ug/1 < 

ETI1YL ME1llANESULFONA TE ug/1 < 

FLUORANTIIENE ug/1 < 

FLUORENE ug/1 < 

HEXACHLOROBENZENE ug/1 < 

HEXACHLOROBtrr ADIENE ug/1 < 

HEXACHLOROCYCLOPENT ADIENE ug/1 < 

HEXACHLOROElliANE ug/1 < 

HEXACHLOROPHENE ug/1 < 

HEXACHLOROPROPENE ug/1 < 

IN DEN()( 1.2,3-CD)PYRENE ug/1 < 

ISOPHORONE ug/1 < 

ISOSAFllOLE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10JDXl 

10.0000 < 10.cxm 

10.0000 < 10.cxm 

10.0000 < 10.cxm 

10.0000 < IO.(IQ) 

10 .0000 < 10.<m> 

10.0000 < 10.cxm 

10 .0000 < 1o.cxm 

so.oooo < SO.<m> 

so.oooo < .'iO.<m> 

10.0000 < 1o.cxm 

10.0000 < 10.(1Q) 

10.0000 < IO.(XD) 

10.0000 < 10.(XD) 

10.0000 < 10.(XD) 

10.0000 < 10.(XD) 

10 .0000 < 10.(XD) 

10.0000 < 10.cxm 

10.0000 < 10.<XD> 

10.0000 < 10.<XD> 

10.0000 < 10.<XD> 

10.0000 < 10.(XD) 

10.0000 < 10.<XD> 

10 .0000 < lO.(XD) 

10.0000 < 10.1XD) 

10.0000 < 10.1XD) 

10 .0000 < IO.IXXI) 



• 

• 

• 

TABLE D-18A-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Valuc 

Round 

I 

ME1llAPY1ULENE ug/1 < 

3-METifYLCHOU.NniRENE ug/1 < 

ME1lfYL ME'THA.NFSULFONA TE ug/1 < 

2-MElliYLNAPHlHALENE ug/1 < 

2-MEYTin..PHENOL ug/1 < 

3 +4-MEllfYLPHENOL ug/1 < 

NAPHlliALENE ug/1 < 

1,4-NAPHTiiOQUINONE ug/1 < 

1-NAPH1liYLAMINE ug/1 < 

2-NAPHlHYLAMINE ug/1 < 

0-NmtOANILINE ug/1 < 

M-NmtOANILINE ug/1 < 

P-NmtOANILINE ug/1 < 

NITltOBENZENE ug/1 < 

2-NmtOPHENOL ug/1 < 

4-NmtOPHENOL ug/1 < 

4-NmtOQUINOI.lNE-1-0XIDE ug/1 < 

N-NmtOSODI-N-BUTYLAMINE ug/1 < 

N-NmtOSODlE1HY1..AMINE ug/1 < 

N-NmtOSODIMElliYU.MINE ug/1 < 

N-NmtOSODIPHENYLAMINE ug/1 < 

N-NmtOSODIPROPYLAMINE ug/1 < 

N-NmtOSOMElHYLE1l!YLAMI ug/1 < 

N-NmtOSOMORPHOUNE ug/1 < 

N-NmtOSOPIPERIDINE ug/1 < 

N-NmtOSOPYRllOLIDINE ug/l < 

S-NmtO-O-TOLUIDINE ug/l < 

Value Value 

Round RouOO 

2 3 

IO.OOX> < 10 .~ 

IO.OOX> < 10.~ 

IO.OOX> < 10 .~ 

IO.OOX> < 10.~ 

IO.OOX> < 10 .~ 

IO.OOX> < IO.OOXl 

IO.OOX> < 10.~ 

200.CXXXl < 200.~ 

IO.OOX> < 10 .~ 

IO.OOX> < 10.~ 

SO.OOX> < so.~ 

so.ocm < so.~ 

so.ocm < so.~ 

to.ocm < 10.~ 

to.ocm < 10 .~ 

IO.CXXXl < 10 .~ 

20.CXXXl < 20 .~ 

IO.CXXXl < 10.~ 

to.ocm < 10.~ 

10.CXXXl < 10.1XnJ 

10.0000 < 10.~ 

10.CXXXl < 10 .~ 

10.0000 < 10 .~ 

IO.CXXXl < 10.~ 

10.0000 < 10 .~ 

10.0000 < 10 .~ 

10.0000 < 1 0 .~ 



• 

• 

• 

TABLE D-lSA-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

I 

PENTACHLOROBENZENE ugll < 

PENTACHLOROETHANE ug/1 < 

PENTACHLORONTTROBENZENE ugll < 

PENTACHLOROPHENOL ug/1 < 

PHENACETIN ug/1 < 

PHENAN1l!R.ENE ugll < 

PHENOL (TOT ALl ug/1 < 

P-PHENYLENEDlAMINE ugll < 

2-PICOLINE ug/1 < 

PRONAMIDE ugll < 

PYRENE ugll < 

PYRIDINE ug/1 < 

SAFROLE ug/1 < 

1,2,4.5-TETRACHLOROBENZENE ug/1 < 

2 ,3,4 ,6-TETRACHLOROPHENOL ug/1 < 

0-TOLUIDINE ugll < 

1,2,4-TRICHLOROBENZENE ug/1 < 

2 ,4,5-TRICHLOROPHENOL ug/1 < 

2 ,4,6-TRICHLOROPHENOL ug/1 < 

1,3 ,5-TRINITROBENZENE ugll < 

AlDRIN ug/1 < 

ALPHA-BHC ug/1 < 

BETA-BHC U«ll < 

DELTA-BHC ugll < 

LINDANE ugll < 

CHLORDANE ugll < 

TOE ugiJ < 

Value Value 

Round Rouod 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

so.oooo < so.oooo 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

0.0500 < 0.0500 

0.0500 < 0 .0500 

0.0500 < 0.0500 

0.0500 < 0 .0500 

0.0500 < 0.0500 

O. IW> < 0.1W> 

O.IW> < 0.1W> 



• 
Parameter 

ODE 

DDT 

DIELDRIN 

ENDOSULF AN I 

ENOOSULF AN II 

ENOOSULFAN SULFATE 

EN ORIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

• HEPTACHLOR EPOXIDE 

ISO ORIN 

n:PONE 

ME1HOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

OIMETIIOA TE 

OISULFOTON 

FAMPHUR 

ME1HYL PARA TifJON 

PARATinON 

• PHORATE 

TABLE D-lSA-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Unit Value 

Round 

I 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

Value Valut 

Round Rowld 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

o.osoo < o.osoo 

0.1000 < 0.1000 

0.1000 < 0.1000 

0 .1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < O.Q500 

o.osoo < O.Q500 

0.0500 < o.osoo 

0.2500 < O.lSOO 

0.5000 < OJOX) 

2.0000 < 2.Gim 

1.0000 < l .CDX> 

2.0000 < 2.CDX> 

1.0000 < 1.Gim 

1.0000 < I.Gim 

1.0000 < 1.CDX> 

1.0000 < l .CDX> 

1.0000 < I. COX) 

0.2500 < O.lSOO 

0.2500 < O.lSOO 

0.2500 < O.lSOO 

0.2500 < O.lSOO 

0.2500 < O.lSOO 

0.2500 < O.l:SOO 



• 

• 

• 

TABLE D-lSA-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

I 

SULFOTEPP ug/1 < 

TIDONAZIN ug/1 < 

O,O,O-TRIE1liYL PHOSPHOROTillOATE ug/1 < 

2,4-D ug/1 < 

2,4,5-T ug/1 < 

2,4,5- TP ug/1 < 

HEXACHLORODIBENZO-P-DIOXINS ag/1 < 

HEXACHLORODIBENZOFURANS ng/1 < 

PENTACHLORODIBENZO-P-DIOXINS ag/1 < 

PENTACHLORODIBENZOFURANS ag/1 < 

2,3,7,8-TCDD ng/1 < 

TETRACHLORODIBENZO-P-DIOXINS ag/1 < 

TETRACHLORODIBENZOFURANS ng/1 < 

Value Value 

Round Round 

2 3 

0.2SOO < 0.2SOO 

0.2SOO < 0.2SOO 

0.2SOO < 0.2SOO 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0120 < 0.0190 

0.0035 < 0.0120 

0.0880 < 0.0240 

OJX)65 < 0.0270 

0.0046 < 0.0220 

0.0046 < 0.0220 

0.0031 < 0.0160 



• 

• 

• 

Panmeter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKAUNITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN. N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-18A-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Unit Value 

Round 

I 

umbos/em I 06500.1XXX> 

mg/1 7Q7S .IXXX> 

mg/1 I 08(XX) .<XXXl 

mg/1 S7 .<XXXl < 

g/mL 1.0800 

su 7 .16SO 

mg/1 41.()(XX) 

mg/1 S4.1SOO 

mg/1 609SO .<XXXl 

mgll < 2.<XXX> 

mg/1 < 2.<XXXl < 

mg/1 < 0.1000 < 

mg/1 < 1.1850 

TOTAL ORGANIC HALOGENS mg/1 < 0.0395 

ORTiiOPHOSPHATE (ASP) mg/1 < 0.0200 < 

BORON mg/1 33.5SOO 

CALCIUM mg/1 1680. ()(XX) 

IRON mg/1 < 4.<XXXl < 

Ll1lfiUM mg/1 < 0.8000 

MAGNESIUM mg/1 12SO. ()(XX) 

POTASSIUM mg/1 748.<XXX> 

Sn.ICA mg/1 6.07SO 

SODIUM mg/1 3Sl SO.<XXX> 

FREON-113 mgll < o.ooso < 

CYANIDE mg/1 < 

SULFIDE mgll < 

Value YUle 

Round lloulld 

2 3 

126SOO .lXXX> ll~.cxm 

6240.<XXX> 7260.cxm 

I 06SOO.<XXX> l~.cxm 

IO.IXXX> < IO.IXXX) 

1.01SS 1.066S 

7.S800 7 .23SO 

29.SOOO 39.SSOO 

49.7SOO S0.2.SOO 

613SO.IXXX> S83SO.cxm 

2.3-400 2..sDI 

2.1XXX> < 2.1XXX) 

0.1000 < 0.1000 

2.00SO 1.6SOO 

0.0934 0.0466 

0.0200 < 0.0200 

27.8SOO rT.lSOO 

1S60.1XXX> < IS9S.IXXX) 

O.SOO> < o..scm 

0.4760 0.6040 

IOSS .<XXX> lt4s .cxm 

69S .SOOO 7S7..5CXX) 

6.2SSO < 7.4400 

33000 .<XXX> 33100.<Xm 

o.ooso < 0.0050 

0.0100 < 0.0100 

l.SOOO < I ..scm 



• 

• 

• 

Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLUUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

sn.VER 

1liAU.IUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITJW...E 

ACROLEIN 

ACRYLONITRlLE 

BENZENE 

TABLE D-18A-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Unit Value 

Round 

1 

mg!l < 

mg/1 < 0.0080 < 

mg!l < 0.1600 

mg/1 < 0.0800 < 

mg/1 < 

mg/1 < 0.0025 < 

mg!l < 

mg/1 < 

mg/1 < 0.0130 < 

mg!l < 0.0010 < 

mg!l < 

mg/1 < 0.0100 < 

mg/1 < 0.0025 < 

mg/1 < 

mg!l < 

mg/1 < 

mg/1 < 

ug/1 

ug/1 < 

ug/1 < 

ug/1 < 

IJ3/l < 

DIClfi.OROBROMOMEliiANE ug/1 < 

BROMOFORM ug/1 < 

ME1liYL BROMIDE ugfl < 

2-BliT AN ONE ug/1 < 

CARBON DISULFIDE ug/1 < 

Value Value 

Round ROUDd 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

O.Q258 0.0240 

0.0260 < 0.0025 

0.0025 0.0410 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 0.5250 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

o.osoo < 0.0500 

12.4CXX> < 10.CXXX> 

50.00Xl < 50.CXXX> 

10.CXXX> < 10.CXXX> 

10.00Xl < 10.!XXX> 

5.CXXX> < 5.!XXX> 

5.!XXX> < S.!XXX> 

s.oooo < S.!XXX> 

10.0000 < 10.!XXX> 

10.0000 < 10.!XXX> 

S.OOX> < S.!XXX> 



• 

• 

• 

TABLE D-18A-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

I 

CARBON TETRAcm..oRIDE ug/1 < 5.0000 < 

CHLOROBENZENE ugll < 

CHLOROPRENE ugll < 

cm..oROETHANE ug/l < 

CHLOROFORM ug/l < 

METHYL CHLORIDE ug/l < 

ALLYL CHLORIDE ugll < 

DmROMOCHLOROMETHANE ug/1 < 

1.2-DmROM0-3-CHLOROPROPANE ug/l < 

1.2-DmROMOETHANE ugJl < 

TRANS-1 ,4-DICHLOR0-2-BUTENE ugll < 

DICHLORODIFLUOROMETHANE u&f1 < 

1, 1-DIClfl.OROETHANE ugJl < 

1,2-DICHLOROETHANE ug/1 < 

1, 1-DICHLOROETHYI..ENE ug/1 < 

TRANS-1.2-Dicm..oROETifYLENE ugJl < 

1,2-DICHLOROPROPANE ugJl < 

CJS-1 .3-DICHLOROPROPENE ug/1 < 

TRANS-1,3-DIClll.OROPROPENE ugJl < 

ETHYLBENZENE ugJl < 

E1HYL MEIHACRYLA TE ug/1 < 

2-HEXANONE ugJl < 

METHYL IODIDE ugJl < 

MElliACRYLONITRILE ugJl < 

METHYLENE BROMIDE ugJl < 

METHYLENE CHLORIDE ug/1 10.0000 

METHYL METIIACRYLA TE ug/l < 

Value Value 

Round Round 

2 3 

5.0000 < 5.1Xm 

5.0000 < S.IXm 

5.0000 < S.IXm 

10.0000 < IO.IXm 

5.0000 < 5.1Xm 

10.0000 < IO.IXm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < S.IXm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

10.0000 < IO.IXm 

5.0000 < S.IXm 

. s.oooo < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

10.0000 < 10.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

5.0000 < 5.1Xm 

15.800) < 5.1Xm 

5.0000 < 5.1Xm 



• 

• 

• 

TABLE D-18A-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parunea:r Unit Value 

Round 

I 

~METHYL-2-PENT AN ONE ug/1 < 

PROPIONTI1Ul..E ug/1 < 

STYRENE ug/1 < 

1,1,1,2-11ITRACHLOROE1liANE ug/1 < 

1,1,2,2-TIITRACHLOROE'IHANE ug/1 < 

TETRACHLOROTEHYLENE ug/1 < 

TOLUENE ug/1 < 

1,1,1-TIUCHLOROETIIANE ug/1 < s.oooo < 

1,1,1-TIUCHLOROETIIANE ug/1 < 

TRlCHLOROE'IliYLENE ug/1 < 5.0000 < 

TIUCHLOROFLUOROME'IHANE ug/1 < 

1.2.~TIUCHLOROPROPANE ug/1 < 

VINYL ACETATE ug/1 < 

VINYL CHLORIDE ug/1 < 

XY1 ENE ug/1 < 

!.~DIOXANE ug/1 < 

ISOBUTYL ALCOHOL ug/1 < 

ACENAPHTHENE ug/1 < 

ACENAPHTIIYLENE ug/1 < 

ACETOPHENONE ug/1 < 

2-ACETYLAMINOFLUORENE ug/1 < 

~AMINOBIPHENYL ug/1 < 

ANILINE ug/1 < 

ANIHRACENE ug/1 < 

ARAMI1C UgJ1 < 

1.2-BENZ.ANTIIRACENE ug/1 < 

3 .~BENZOFLUORANTIIENE ug/1 < 

Value Value 

Round ROWII 

2 3 

10.0000 < IO.IXm 

20.0000 < 20.cxn> 

5.0000 < s.cxm 

s.oooo < s.cxm 

S.OOOO < s.cxm 

s.oooo < s.cxm 

s.oooo < S.tnX> 

S.OOOO < S.(D)() 

s.oooo < S.tnX> 

s.oooo < S.tnX> 

s.oooo < s.cxm 

s.oooo < 5.cmo 

10.0000 < to.cmo 

10.0000 < IO.!XXJO 

10.0000 < 10.1Xm 

410.0000 < 410.1Xm 

320.0000 < 320.!XXJO 

10.0000 < IO.IXm 

10.0000 < 10.!XXJO 

10.0000 < 10.1Xm 

10.0000 < 10.WX> 

10.0000 < 10.1Xm 

10.0000 < lO.WX> 

10.0000 < 10.WX> 

10.0000 < 10.1Xm 

10.0000 < 10.WX> 

10.0000 < IO.WX> 



• 

• 

• 

TABLE D-lSA-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

I 

BENZO(K]FLUORANTHENE ug/1 < 

BENZO{GHI]PER.YLENE ug/1 < 

BENZO{A)PYRENE ug/1 < 

BENZYL ALCOHOL ug/1 < 

BIS(2.cHLOROE1'HOXY)METiiANE ug/1 < 

81S(2.cHLOROE1'HYL)E1HER ug/1 < 

BIS(2-CHLOR~ 1-METHYLEnlYL)ETIIER ug/1 < 

81S(2-ElliYUIEXYL)PH1llALA TE ug/1 < 

4-BROMOPHENYL PHENYL E1liER ug/1 < 

BENZYL BliTYL PHTHALATE ug/1 < 

4-CHLOROAND...INE ug/1 < 

CHLOROBENZll.A TE ug/1 < 

P-CHLOR~M-CRESOL ug/1 < 

2-CHLORONAPHnlALENE ug/1 < 

2-CHLOROPHENOL ug/1 < 

4-CHLOROPHENYL PHENYL E1liER ug/1 < 

CHRYSENE ug/1 < 

DWJ..ATE ug/1 < 

DIBENZ{A.H}AN1l{RACENE ug/1 < 

DIBENZOFURAN ug/1 < 

DI-N-BUTYL PHTIIALA TE ug/1 < 

1.2-DICHLOROBENZENE ug/1 < 

1,3-DICHLOROBENZENE ug/1 < 

1,4-DICHLOROBENZENE ug/1 < 

DCB ug/1 < 

2,4-DICHLOROPHENOL ug/1 < 

2,6-DICHLOROPHENOL ug/1 < 

Value Value 

Round ROUDd 

2 3 

10.00)() < IO.IXXX> 

10.00)() < IO.IXXX> 

10.00)() < lO.OOXl 

20.00)() < 20.00Xl 

10.00)() < IO.IXXX> 

10.00)() < IO.OOXl 

10.00)() < IO.OOXl 

10.00)() 17 .1000 

10.00)() < IO.IXXX> 

IO.OOX> < IO.IXXX> 

10.00)() < lO.OOXl 

10.00)() < IO.OOXl 

10.00)() < IO.OOXl 

10.00)() < IO.IXXX> 

10.00)() < 10.~ 

10.00)() < IO.WX> 

10.00)() < 10.000) 

10.00)() < IO.IXXX> 

10.0000 < 10.1XXX> 

10.0000 < IO.IXXX> 

10.0000 < lO.IXXX> 

10.0000 < IO.IXXX> 

10.0000 < IO.IXXX> 

10.0000 < 10.0000 

20.0000 < 20.1XXX> 

10.0000 < IO.IXXX> 

10.0000 < lO.IXXX> 



• 

• 

• 

TABLE D-lSA-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

I 

DIElliYL PHTHALATE ug/1 < 

P-{DJME'IHYL.4.MINO)AZOBENZENE ug/1 < 

7 ,12-DIME1lfYLBENZ[A)A.N'rnRACENE ug/1 < 

O.TOUDINE ug/1 < 

A,A-DIMETHYLPHENETIIYl...AMINE ug/1 < 

2,4-DIME1l£YLPHENOL ug/1 < 

DIME1liTL PH1liALA TE ug/1 < 

1,3-DINITROBENZENE ug/1 < 

4 .~DINITR().().CRESOL ug/1 < 

2,4-DINITROPHENOL ug/1 < 

2,4-DINITROTOLUENE ug/1 < 

2.~DINITROTOLUENE ug/1 < 

DINOSEB ug/1 < 

01-N.ocTYL PHTHALATE ug/1 < 

DIPHENYLAMINE ug/1 < 

E1liYL METiiANESULFONA TE ag/1 < 

FLUORANTIIENE ug/1 < 

FLUORENE ug/1 < 

HEXACHLOROBENZENE ugll < 

HEXACHLOROBUT ADIENE ug/1 < 

HEXACHLOROCYCLOPENT ADIENE ug/1 < 

HEXACHLOROErnANE ug/1 < 

HEXACHLOROPHENE ug/1 < 

HEXACHLOROPROPENE ug/1 < 

INDEN{)( 1.1.3-CD)PYRENE ug/1 < 

LSOPHORONE ug/1 < 

ISOSAFROLE ug/1 < 

Value Value 

Round Round 

2 3 

IO.IXXX> < IO.IXXX> 

IO.IXXX> < IO.<XXJO 

IO.IXXX> < IO.<XXJO 

IO.<XXJO < IO.<XXJO 

IO.IXXX> < IO.<XXJO 

!O.IXXX> < lO.<XXlO 

IO.<XXJO < IO.<XXJO 

IO.<XXJO < IO.<XXJO 

SO.IXXX> < SO.<XXJO 

SO.<XXJO < SO.<XXJO 

lO.<XXlO < IO.<XXJO 

IO.<XXJO < IO.<XXJO 

IO.<XXJO < IO.<XXJO 

lO.<XXlO < IO.<XXJO 

lO.<XXlO < IO.<XXJO 

IO.<XXJO < IO.<XXJO 

IO.IXXX> < IO.<XXJO 

IO.IXXX> < IO.<XXJO 

IO.IXXX> < IO.<XXJO 

IO.IXXX> < IO.<XXJO 

IO.<XXlO < IO.<XXJO 

IO.<XXJO < IO.<XXJO 

IO.<XXJO < IO.<XXJO 

IO.IXXX> < lO.<XXlO 

IO.<XXlO < IO.<XXJO 

IO.<XXlO < IO.<XXJO 

IO.<XXlO < 10.0000 



• 

• 

• 

TABLE D-lSA-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Pa.nmer.er Unit Value 

Round 

I 

METIIAPYIW...ENE ugil < 

3-ME1lfYLCHOLAN1liRENE ugil < 

ME1liYL METIIA.NESULFONA TE ugll < 

2-METiiYLNAPHTiiALENE ugil < 

2-MEYTHLPHENOL ugil < 

3 + 4-METiiYLPHENOL ugil < 

NAPHTiiALENE ugil < 

1,4-NAPHTiiOQUINONE ugil < 

1-NAPHTIIYLAMINE ugll < 

2-NAPHTHYLAMINE ugll < 

0-NITROAND..JNE ugll < 

M-NITROAND..JNE ugil < 

P-NITROAND..JNE ugll < 

NITROBENZENE ugll < 

2-NITROPHENOL ugll < 

4-NITROPHENOL ugil < 

4-NITROQUINOUNE-1-0XIDE ugll < 

N-NITROSODI-N-BUTYLAMINE ugll < 

N-NITROSODIE1lfYLAMINE ugll < 

N -NITROSODIME1liYLAMINE ugll < 

N-NITROSODIPHENYLAMINE ugll < 

N -NITROSODIPROPYLAMINE ugll < 

N-NITROSOME1lfYLElHYLAMI ugll < 

N-NITROSOMORPHOLINE ugil < 

N -NITROSOPIPERIDINE ugil < 

N-NITROSOPYRR.OLIDINE ugil < 

5-NITRO-O-TOLUIDINE ugil < 

Value Va.lae 

Round ROUid 

2 3 

IO.rmG < IO.CXXX> 

IO.rmG < IO.CXXX> 

IO.rmG < IO.CXXX> 

IO.rmG < IO.CXXX> 

IO.rmG < IO.CXXX> 

IO.rmG < IO.CXXX> 

IO.rmG < JO.CXXX> 

200.rmG < 200.CXXX> 

IO.rmG < IO.CXXX> 

IO.rmG < IO.CXXX> 

so.rmo < SO.OOX> 

so.rmo < SO.CXXX> 

so.rmo < SO.(XXX) 

IO.rmG < IO.(XXX) 

IO.rmG < lO.(XXX) 

IO.rmG < lO.(XXX) 

20.rmG < 20.(XXX) 

IO.rmG < tO. (XXX) 

IO.rmG < IO.OOX> 

IO.rmG < IO.OOX> 

IO.rmG < lO.OOX> 

IO.rmG < IO.(XXX) 

IO.rmQ < lO.(XXX) 

IO.rmG < lO.OOX> 

IO.rmG < lO.OOX> 

IO.<XXXI < JO.OOX> 

IO.<XXXI < JO.<XXXI 



• 

• 

• 

TABLE D-18A-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

1 

PENTACHLOROBENZENE ug!l < 

PENT ACHLOROE1'HANE ug!l < 

PENTACHLORO~OBENZENE ugll ,.. < 

PENTACHLOROPHENOL ug!l < 

PHENACETIN ug!l < 

PHENANTIIRENE Jg!l < 

PHENOL (TOTAL) ug!l < 

P-PHENYLENEDIAMINE ug!l < 

2-PICOLINE ug!l < 

PRONAMIDE ug!l < 

PYRENE ug!l < 

PYRIDINE ugll < 

SAFROLE ug!l < 

1,2,4,5-TETRAClll.OROBENZENE ugll < 

2,3,4,6-TETRACHLOROPHENOL ug!l < 

0-TOLUIDINE ug!l < 

1,2,4-TRicm..oROBENZENE ug!l < 

2,4,5-TRlClll.OROPHENOL ug!l < 

2,4,6-TRicm..oROPHENOL ug!l < 

1,3 ,5-TRINITROBENZENE ug!l < 

AlDRIN ug!l < 

ALPHA-BHC ug!l < 

BETA-BHC ug!l < 

DELTA-BHC ug!l < 

LINDANE ug!l < 

CHLORDANE ug!l < 

TOE ug!l < 

Value Value 

Round ROWJd 

2 3 

10.00l0 < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

SO.OOJO < SO.<XXXJ 

10.00l0 < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

lO.OOJO < 10.<XXXJ 

lO.OOJO < 10.<XXXJ 

10.00l0 < 10.cxm 

lO.OOJO < 10.<XXXJ 

lO.OOJO < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

10.00l0 < 10.1XXXJ 

IO.OOJO < 10.<XXXJ 

:o.OOJO < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

lO.OOJO < 10.<XXXJ 

10.00l0 < 10.<XXXJ 

o.osoo < 0.0500 

o.osoo < 0.0500 

0.0500 < 0.0500 

o.osoo < 0.0500 

o.osoo < 0.0500 

0.1000 < 0.1000 

0.1000 < o.um 



• 
Parameter 

DOE 

DDT 

DIELDRIN 

ENDOSULFAN I 

ENOOSULF AN II 

ENOOSULF AN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

ISODRIN • KEPONE 

MEniOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMElliOA TE 

DISULFOTON 

FAMPHUR 

METIIYL PARATHION 

PARATHION 

• PHORATE 

TABLE D-18A-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Unit Value 

Round 

I 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

us/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

Value Value 

Round Round 

2 3 

0.100> < O.HXX> 

0.100> < O.HXX> 

0.100> < O.IIXX> 

o.osoo < O.OSOO 

0.100> < O. IIXX> 

0.100> < O.IIXX> 

0.100> < O.IIXX> 

O. IIXX> < O.IIXX> 

o.osoo < O.OSOO 

o.osoo < o.osoo 

o.osoo < o.osoo 

0.2.500 < 0.2.500 

O.S<XX> < O.S<XX> 

2.00>0 < 2.1XXXl 

1.00>0 < ! .lXXXI 

2.00>0 < 2.1XXXl 

1.00>0 < I .IXX>O 

1.00>0 < l.IXX>O 

1.00>0 < I. lXXXI 

1.00>0 < l.IXX>O 

1.00>0 < l.IXX>O 

0.2.500 < 0.2500 

0.2.500 < 0.2500 

0.2.500 < 0.2500 

0.2.500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 



• 

• 

• 

TABLE D-18A-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

I 

SULFOTEPP ug!l < 

nDONAZIN ug!l < 

0,0,0-TRIETIIYL PHOSPHOROTiflOA TE ugiJ < 

2,4-D ug!l < 

2,4,5-T ug!l < 

2,4,5- TP ug!l < 

HEXACHLORODIBENZO-P-DIOXINS ag/1 < 

HEXACHLORODIBENZOFURANS Dg/1 < 

PENT ACHLORODIBENZO-P-DIOXINS ag!l < 

PENTACHLORODIBENZOFURANS ag!l < 

2,3,7 ,8-TCDD ag!l < 

TETRACHLORODIBENZO-P-DIOXINS ag/1 < 

TETRACHLORODIBENZOFURANS Dg/1 < 

Value Value 

Round Round 

2 3 

0.2500 < 0.2500 

0.2500 < 0.1500 

0.2500 < 0.1500 

1.00)(} < I .OOX> 

1.00)(} < I.OCOO 

I .OOX> < l.<XXXl 

0.0340 < 0.0230 

0.0180 < 0.0070 

0.0620 < 0.0150 

0.0390 < 0.0140 

0.0180 < 0.0140 

0.0180 < 0.0140 

0.0130 < 0.0078 



• 

• 

• 

Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Unit Value 

Round 

I 

umbos/em 43150.0000 

mg/1 5375 .0000 

mg/1 43950.0000 

mg/1 < 10.0000 < 

g/mL 1.0290 

su 7.8000 

mg/1 51.0000 

mg/1 21.5000 

mg/1 14900.0000 

mg/1 < 3.0000 

mg/1 < 2.0000 < 

mg/1 < 0 . 1000 

mg/1 1.9450 

TOTAL ORGANIC HALOGENS mg/1 0 .0537 

ORTHOPHOSPHATE (AS Pl rng/1 < 0.0200 < 

BORON rng/1 30.2000 

CALCIUM mg/1 984.5000 

IRON mg/1 < 1.0000 < 

LTilUUM rng/1 0.3570 

MAGNESIUM mg/1 433.0000 

POTASSIUM mg/1 286.0000 

SILICA rng/1 10.9500 

SODIUM mg/1 8890 .0000 

FREON-113 rng/1 < 0 .0050 < 

CYANIDE rng/1 < 

SULFIDE rng/1 < 

Value Value 

Round Round 

2 3 

44500.0000 45050.0000 

5815 .0000 5090.0000 

33250.0000 32400.0000 

10.0000 < 10.0000 I 
1.0220 1.0185 

7.6700 7.5800 

41.6000 50.1000 
I 

I 

19.7500 46.2000 j 

15850.0000 15950.0000 I 
I 

2.9100 2.2500 

2.0000 < 2.0000 I 
0.2850 < 0.1000 I 
1.3600 1.6200 I 
0 .0635 0.0353 

0.0200 < 0.0200 

28 .2000 28 .3000 

1020.0000 1020.0000 

0 .5000 < 0.5000 

0 .3805 0.3705 

422 .0000 424.0000 

289.0000 291.5000 

10.2500 11.0500 

9500.0000 9135.0000 

0 .0050 < 0.0050 

0.0100 < 0.0100 

1.5000 3.8000 



• 

• 

• 

Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLUUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

Sll..VER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRll.E 

ACROLEIN 

ACRYLONITRll.E 

BENZENE 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Unit Value 

Round 

I 

mg/1 < 

mg/1 < 0.0130 < 

mg/1 < 0.0400 

mg/1 < 0 .0200 < 

mg/1 < 

mg/1 < 0 .0130 < 

mg/1 < 

mg/1 < 

mg/1 < 0.0130 < 

mg/1 < 0.0010 < 

mg/1 < 

mg/1 < 0.0130 < 

mg/1 < 0.0130 < 

mg/1 < 

mg/1 < 

mg/1 < 

mg/1 < 

ug/1 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

DICHLOROBROMOMETHANE ug/1 < 

BROMOFORM ug/1 < 

METHYL BROMIDE ug/1 < 

2-BUTANONE ug/1 < 

CARBON DISULFIDE ug/1 < 

Value Value 

Round Round 

2 3 

0 .0130 < 0.0130 

0.0130 < 0.0130 

0 .0185 0.0150 

0.0025 < 0.0025 

0.0025 < 0.0025 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0 .0130 < 0.0130 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0.0500 < 0.0500 

10.0000 < 10.0000 

50 .0000 < 50 .0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 



• 

• 

• 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

CARBON TETRACHLORIDE ug/1 < 5.0000 < 

CHLOROBENZENE ug/1 < 

CHLOROPRENE ug/1 < 

CHLOROETIIANE ug/1 < 

CHLOROFORM ug/1 < 

METIIYL CHLORIDE ug/1 < 

ALLYL CHLORIDE ug/1 < 

DffiROMOCHLOROMETHANE ug/1 < 

1.2-DffiROM0-3-{:HLOROPROPANE ug/1 < 

1,2-DffiROMOETIIANE ug/1 < 

TRANS-1 ,4-DICHLOR0-2-BUTENE ug/1 < 

DICHLORODIFLUOROMETIIANE ug/1 < 

1,1-DICHLOROETHANE ug/1 < 

1,2-DICHLOROETHANE ug/1 < 

1,1-DICHLOROETHYLENE ug/1 < 

TRANS-1.2-DICHLOROETIIYLENE ug/1 < 

1.2-DICHLOROPROP ANE ug/1 < 

CIS-1,3-DICHLOROPROPENE ug/1 < 

TRANS-1.3-DICHLOROPROPENE ug/1 < 

ETIIYLBENZENE ug/1 < 

ETIIYL M.ETIIACRYLA TE ug/1 < 

2-HEXANONE ug/1 < 

METIIYL IODIDE ug/1 < 

METIIACRYLONITRll..E ug/1 < 

METIIYLENE BROMIDE ug/1 < 

METIIYLENE CHLORIDE ug/1 < 5.0000 < 

METIIYL METIIACRYLATE ug/1 < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.<XXXJ 

10.0000 < 10.<XXXJ 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.<XXXJ 

5.<XXXJ < 5.<XXXJ 

5.<XXXJ < 5.0000 

5.<XXXJ < 5.0000 

10.0000 < 10.0000 

5.<XXXJ < 5.0000 

5.<XXXJ < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



• 

• 

• 

TABLE D-18A-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

I 

4-METiiYL-2-PENT AN ONE ug/1 < 

PROPIONITRILE ug/1 < 

STYRENE ug/1 < 

I , I , I ,2· TETRACHLOROETIIANE ug/1 < 

I , 1.2,2-TETRACHLOROETIIANE ug/1 < 

TETRACHLOROTEHYLENE ug/1 < 

TOLUENE ug/1 < 

I, I, I· TRICHLOROETHANE ug/1 < 5.0000 < 

I , I ,2· TRICHLOROETIIANE ug/1 < 

TRICHLOROETiiYLENE ug/1 < 5.0000 < 

TRICHLOROFLUOROMETHANE ug/1 < 

I ,2,3· TRICHLOROPROPANE ug/1 < 

VINYL ACETATE ug/1 < 

VINYL CHLORIDE ug/1 < 

XYLENE ug/1 < 

1,4-DIOXANE ug/1 < 

ISOBUTYL ALCOHOL ug/1 < 

ACENAPHTHENE ug/1 < 

ACENAPHTHYLENE ug/1 < 

ACETOPHENONE ug/1 < 

2-ACETYLAMINOFLUORENE ug/1 < 

4-AMINOBIPHENYL ug/1 < 

ANILINE ug/1 < 

ANTIIRACENE ug/1 < 

ARAMITE ug/1 < 

1.2-BENZANTIIRACENE ug/1 < 

3.4-BENZOFLUORANTIIENE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

I 

BENZO[K]FLUORANTIIENE ug/1 < 

BENZO[GHI]PERYLENE ug/1 < 

BENZO[A]PYRENE ug/1 < 

BENZYL ALCOHOL ug/1 < 

BlS(2-CHLOROETIIOXY)METiiANE ug/1 < 

BlS(2-CHLOROETIIYL)ETiiER ug/1 < 

BlS(2-CHLOR0-1-METiiYLETIIYL}ETiiER ug/1 < 

BIS(2-ETIIYLHEXYL)PHTHALA TE ug/1 

4-BROMOPHENYL PHENYL ETiiER ug/1 < 

BENZYL BUTYL PHTHALATE ug/1 < 

4-CHLOROANll.INE ug/1 < 

CHLOROBENZn..A TE ug/1 < 

P-CHLORO-M-CRESOL ug/1 < 

2-CHLORONAPHTIIALENE ug/1 < 

2-CHLOROPHENOL ug/1 < 

4-CHLOROPHENYL PHENYL ETiiER ug/1 < 

CHRYSENE ug/1 < 

DIALLATE ug/1 < 

DffiENZ[A,H]ANTIIRACENE ug/1 < 

DffiENZOFURAN ug/1 < 

DI-N-BUTYL PHTIIALATE ug/1 < 

1 ,2-DICHLOROBENZENE ug/1 < 

1 ,3-DICHLOROBENZENE ug/1 < 

1.4-DICHLOROBENZENE ug/1 < 

DCB ug/1 < 

2,4-DICHLOROPHENOL ug/1 < 

2.6-DICHLOROPHENOL ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

13.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

I 

DIETHYL PHTIIALA TE ug/1 < 

P-{DIMETiiYLAMINO)AZOBENZENE ug/1 < 

7 ,12-DIMETiiYLBENZ[A]ANTIIRACENE ug/1 < 

0-TOLIDINE ug/1 < 

A,A-DIMETiiYLPHENETiiYLAMINE ug/1 < 

2.4-DIMETiiYLPHENOL ug/1 < 

DIMETiiYL PHTIIALA TE ug/1 < 

1,3-DINITROBENZENE ug/1 < 

4,6-DINITRQ..()..{:RESOL ug/1 < 

2,4-DINITROPHENOL ug/1 < 

2.4-DINITROTOLUENE ug/1 < 

2,6-DINITROTOLUENE ug/1 < 

DINOSEB ug/1 < 

01-N-OCTYL PHTIIALATE ug/1 < 

DIPHENYLAMINE ug/1 < 

ETIIYL METIIANESULFONATE ug/1 < 

FLUORANTIIENE ug11 < 

FLUORENE ug/1 < 

HEXACHLOROBENZENE ug/1 < 

HEXACHLOROBUTADUENE ug/1 < 

HEXACHLOROCYCLOPENT ADIENE ug/1 < 

HEXACHLOROETIIANE ugt1 < 

HEXACHLOROPHENE ug/1 < 

HEXACHLOROPROPENE ug/1 < 

INDENO( 1,2,3-CD)PYRENE ug/1 < 

ISOPHORONE ug/1 < 

ISOSAFROLE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 : 
10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

I 

METIIAPYRILENE ugfl < 

3-METIIYLCHOI...ANTHRENE ugfl < 

METIIYL METIIANESULFONATE ugfl < 

2-METIIYLNAPHTIIALENE ugtl < 

2-MEYTiiLPHENOL ug/1 < 

3 +4-METIIYLPHENOL ugfl < 

N APHTIIALENE ugfl < 

1,4-NAPHTIIOQUINONE ugfl < 

1-NAPHTilYLAMINE ug/1 < 

2-NAPHTIIYLAMINE ug/1 < 

0 -NITROANILINE ug/1 < 

M-NITROANILINE ugfl < 

P-NITROANILINE ug/1 < 

NITROBENZENE ug/1 < 

2-NITROPHENOL ug/1 < 

4-NITROPHENOL ug/1 < 

4-NITROQUINOUNE-1-0XIDE ug/1 < 

N-NITROSODI-N-BUTYLAMINE ug/1 < 

N -NITROSODIETIIYLAMINE ugfl < 

N-NITROSODIME"'rnYLAMINE ug/1 < 

N -NITROSODIPHENYLAMINE ug/1 < 

N-NITROSODIPROPYLAMINE ugfl < 

N -NITROSOMETIIYLETIIYLAMINE ug/1 < 

N -NITROSOMORPHOLINE ugfl < 

N-NITROSOPIPERIDINE ugfl < 

N-NITROSOPYRROLIDINE ugfl < 

5-NITR0-0-TOLUIDINE ug/1 < 

Value Value 

Round Rowxi 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

200.0000 < 200.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 I 

10.0000 < 10.0000 I 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10 .0000 

10 .0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

I 

PENTACHLOROBENZENE ug/1 < 

PENTACHLOROETIRANE ug/1 < 

PENTACHLORONITROBENZENE ug/1 < 

PENTACHLOROPHENOL ug/1 < 

PHENACETIN ug/1 < 

PHENANTHRENE ug/1 < 

PHENOL (TOTAL) ug/1 < 

P-PHENYLENEDlAMINE ug/1 < 

2-PICOLINE ug/1 < 

PRONAMIDE ug/1 < 

PYRENE ug/1 < 

PYRIDINE ug/1 < 

SAFROLE ug/1 < 

I ,2.4.5-TETRACHLOROBENZENE ug/1 < 

2,3,4,6-TETRACHLOROPHENOL ug/1 < 

0-TOLUIDINE ug/1 < 

1,2,4-TRICHLOROBENZENE ug/1 < 

2,4,5-TRICHLOROPHENOL ug/1 < 

2,4,6-TRICHLOROPHENOL ug/1 < 

I ,3,5-TRINITROBENZENE ug/1 < 

ALDRIN ug/1 < 

ALPHA-BHC ug/1 < 

BETA-BHC ug/1 < 

DELTA-BHC ug/1 < 

LINDANE ug/1 < 

CHLORDANE ug/1 < 

IDE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10 .0000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0 .0500 

0.0500 < 0.0500 

0 .0500 < 0.0500 

0 .1000 < 0.1000 

0 .1000 < 0.1000 



• 
Parameter 

DOE 

DDT 

DIELDRIN 

ENDOSULF AN I 

ENDOSULFAN U 

ENDOSULFANSULFATE 

EN ORIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

• HEPTACHLOR EPOXIDE 

ISO ORIN 

KEPONE 

METIIOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DlMETIIOA TE 

DISULFOTON 

FAMPHUR 

METIIYL PARATHION 

PARATHION 

• PHORATE 

TABLE D-18A-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Unit Value 

Round 

I 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ugl\ < 

ug/1 < 

ug/1 < 

ug/1 < 

Value Value 

Round Round 

2 3 

0.1000 < 0.100> 

0.1000 < 0.1()()() 

0.1000 < 0 .1()()() 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0 .1000 

0 .1000 < 0 .1()()() 

0.1000 < 0.1000 

0.0500 < 0.0500 

0 .0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.2500 < 0.2500 

0 .2500 < 0 .2500 

0.2500 < 0.2500 

0.2500 < 0 .2500 

0 .2500 < 0 .2500 

0.2500 < 0.2500 



• 

• 

• 

TABLE D-lSA-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

SULFOTI:PP ug/1 < 

TIUONAZIN ug/1 < 

0 ,0,0-TRIETIIYL PHOSPHOROTIIIOA TE ug/1 < 

2,4-D ug/1 < 

2.4.5-T ug/1 < 

2,4.5- TP ug/1 < 

HEXACHLORODIBENZO-P-DIOXINS ng/1 < 

HEXACHLORODIBENZOFURANS ng/1 < 

PENTACHLORODIBENZO-P-DIOXINS ng/1 < 

PENTACHLORODIBENZOFURANS ng/1 < 

2,3,7,8-TCDD ng/1 < 

TETRACHLORODIBENZO-P-DIOXINS ng/1 < 

TETRACHLORODIBENZOFURANS ng/1 < 

Value Value 

Round Round 

2 3 

0.2500 < 0.1.500 

0.2500 < 0.1.500 

0 .2500 < 0.1.500 

!.()()()() < 1.0000 

1.()()()() < 1.0000 

1. ()()()() < 1.0000 

0.0580 < 0.0180 

0.0320 < 0.0130 

0.0940 < 0.0130 

0.0730 < 0.0100 

0.0360 < 0.0100 

0.0360 < 0.0100 

0 .0410 < 0.0100 



• 

• 

• 

Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN. N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-18A-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Unit Value 

Round 

l 

umhoslcm 27150.0000 

mg/1 5465.0000 

mg/1 21600.0000 

mg/1 < 14.7500 < 

g/mL 0.9995 

su 7.8050 

mg/1 52.5000 

mg/1 10.9500 < 

mg/1 15800.0000 

mg/1 < 2.0000 

mg/1 < 1.5100 < 

mg/1 < 0.1000 < 

mg/1 1.1350 

TOTAL ORGANIC HALOGENS mg/1 0.0455 

ORTHOPHOSPHATE (ASP) mg/1 < 0.0200 < 

BORON mg/1 16.7500 

CALCIUM mg/1 725.0000 

IRON mg/1 < 1.0000 < 

LITHIUM mg/1 0.2605 

MAGNESIUM mg/1 251.5000 

POTASSIUM mg/1 183.0000 

SILICA mg/1 10.4500 

SODIUM mg/1 6060.0000 

FREON-113 mg/1 < 0.0050 < 

CYANIDE mg/1 < 

SULFIDE mg/1 < 

Value Value 

Round Round 

2 3 

18750.0000 21800.0000 

4700.0000 4430.0000 

17200.0000 16400.0000 

10.0000 < 10.0000 

1.0028 1.0120 

7.6350 7.6200 

51.5000 47 .6000 

2.0000 10.5400 

6200.0000 6148.0000 

2.2500 2.5850 

2.0000 < 2.0000 

0 .1000 < 0.1000 

1.0450 1.5450 

0.0554 0.0624 

0.0200 < 0.0200 

15.6000 14.5000 

661.0000 702.5000 

0.1870 < 0.5000 

0.2385 0.2545 

213.5000 200.5000 

194.5000 151.5000 

10.6500 11.8900 

5455.0000 4460.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

1.5000 < 1.5000 



• 

• 

• 

TABLE D-lSA-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

1 

CARBON TETRACHLORIDE ug/1 < 5.0000 < 

CHLOROBENZENE ug/1 < 

CHLOROPRENE ug/1 < 

CHLOROETHANE ug/1 < 

CHLOROFORM ug/1 < 

METIIYL CHLORIDE ug/1 < 

ALLYL CHLORIDE ug/1 < 

DffiROMOCHLOROMETIIANE ug/1 < 

I ,2-DffiROM0-3-CHLOROPROP ANE ug/1 < 

I ,2-DffiROMOETIIANE ug/1 < 

TRANS-I ,4-DICHLOR0-2-BUTENE ug/1 < 

DICHLORODIFLUOROMETIIANE ug/1 < 

I , 1-DICHLOROETIIANE ug/1 < 

1.2-DICHLOROETIIANE ug/1 < 

I , 1-DICHLOROETIIYLENE ug/1 < 

TRANS-1 .2-DICHLOROETIIYLENE ug/1 < 

1.2-DICHLOROPROPANE ug/1 < 

CIS-I ,3-DICHLOROPROPENE ug/1 < 

TRANS-I ,3-DICHLOROPROPENE ug/1 < 

ETIIYLBENZENE ug/1 < 

ETHYL METIIACRYLA TE ug/1 < 

2-HEXANONE ug/1 < 

METIIYL IODIDE ug/1 < 

METIIACRYLONITRTI..E ug/1 < 

METIIYLENE BROMIDE ug/1 < 

METIIYLENE CHLORIDE ug/1 < 6.5000 < 

METIIYL METIIACRYLATE ug/1 < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



• 

• 

• 

TABLE D-lSA-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parame~er Unit Value 

Round 

I 

4-METIIYL-2-PENTANONE ug/1 < 

PROPIONITRILE ugll < 

STYRENE ug/1 < 

1,1, 1,2-TETRACHLOROETHANE ug/1 < 

1,1.2,2-TETRACHLOROETHANE ug/1 < 

TETRACHLOROTEHYLENE ugll < 

TOLUENE ug/1 < 

1,1 , 1-TRICHLOROETHANE ug/1 < 5.0000 < 

1,1 ,2-TRICHLOROETHANE ug/l < 

TRICHLOROETHYLENE ug/1 < 5.0000 < 

TRICHLOROFLUOROMETHANE ug/1 < 

1,2,3-TRICHLOROPROP ANE ug/1 < 

VINYL ACETATE ug/1 < 

VINYL CHLORIDE ug/1 < 

XYLENE ugll < 

1.4-DIOXANE ugll < 

ISOBUTYL ALCOHOL ugll < 

ACENAPHTIIENE ug/1 < 

ACENAPHTIIYLENE ug/1 < 

ACETOPHENONE ug/1 < 

2-ACETYLAMINOFLUORENE ug/1 < 

4-AMINOBIPHENYL ugll < 

ANILINE ug/1 < 

ANTIIRACENE ug/1 < 

ARAMITE ug/1 < 

1.2-BENZANTHRACENE ug/1 < 

3. 4-BENZOFLUORANTIIENE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5 .0000 < 5.0000 

5.0000 < 5.0000 

5 .0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 . < 10.0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

I 

BENZOOGFLUORANTHENE ug/1 < 

BENZO(GHI)PERYLENE ug/1 < 

BENZO[A)PYRENE ug/1 < 

BENZYL ALCOHOL ug/1 < 

BlS(2-CHLOROETiiOXY)METHANE ugil < 

BIS(2-CHLOROETiiYL)ETiiER ug/1 < 

BIS(2-CHLORO-l-METHYLETiiYL )ETiiER ug/1 < 

BlS(2-ETiiYLHEXYL)PHTHALA TE ug/1 

4-BROMOPHENYL PHENYL ETiiER ug/1 < 

BENZYL BUTYL PHTHALATE ug/1 < 

4-CHLOROANll.INE ug/1 < 

CHLOROBENZll.A TE ug/1 < 

P-CHLORO-M-CRESOL ug/1 < 

2-CHLORONAPHTHALENE ug/1 < 

2-CHLOROPHENOL ug/1 < 

4-CHLOROPHENYL PHENYL ETiiER ug/1 < 

CHRYSENE ug/1 < 

DIALLATE ug/1 < 

DffiENZ[A.H)ANTHRACENE ug/1 < 

DffiENZOFURAN ug/1 < 

DI-N-BUTYL PHTHALATE ug/1 < 

1.2-DICHLOROBENZENE ug/1 < 

1.3-DICHLOROBENZENE ug/1 < 

1.4-DICHLOROBENZENE ug/1 < 

DCB ug/1 < 

2.4-DICHLOROPHENOL ug/1 < 

2.6-DICHLOROPHENOL ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10 .0000 < 10.0000 

10 .0000 < 10 .0000 

10.0000 < 10.0000 

26.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10 .0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10 .0000 

10.0000 < 10.0000 

20 .0000 < 20 .0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 



• 

• 

• 

TABLE D-18A-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parame~er Unit Value 

Round 

I 

DIETiiYL PHTHALATE ug/1 < 

P-(DIMETIIYLAMINO)AZOBENZENE ug/1 < 

7 ,12-DIMETIIYLBENZ(A}ANTHRACENE ug/1 < 

0-TOLIDINE ug/1 < 

A,A-DIMETIIYLPHENETIIYLA..\UNE ug1l < 

2,4-DIMETIIYLPHENOL ug/1 < 

DIMETIIYL PHTiiALA TE ug/1 < 

1,3-DINITROBENZENE ug/1 < 

4,6-DINITR0-0-CRESOL ug/1 < 

2,4-DINITROPHENOL ug/1 < 

2,4-DINITROTOLUENE ug/1 < 

2,6-DINITROTOLUENE ug/1 < 

DINOSEB ug/1 < 

Dl-N-OCTYL PHTIIALATE ug/1 < 

DIPHENYLAMINE ug/1 < 

ETIIYL METIIANESULFONATE ug/1 < 

FLUORANTHENE ug/1 < 

FLUORENE ug/1 < 

HEXACHLOROBENZENE ug/1 < 

HEXACHLOROBUT AD !ENE ug/1 < 

HEXACHLOROCYCLOPENT AD !ENE ug/1 < 

HEXACHLOROETIIANE ug/1 < 

HEXACHLOROPHENE ug/1 < 

HEXACHLOROPROPENE ug/1 < 

INDENO( 1,2,3-CD)PYRENE ug/1 < 

ISOPHORONE ug/1 < 

ISOSAFROLE ug/1 < 

Value V:Uue 

Round ROUDd 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < so.oooo 

50.0000 < so.oooo 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 1 0 . ()()()() 

10.0000 < 10.0000 

10.0000 < 10 . ()()()() 

10 .0000 < I 0 . ()()()() 



• 

• 

• 

TABLE D-lSA-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

I 

METIIAPYRll.ENE ug/1 < 

3-METHYLCHOI.ANTHRENE ug/1 < 

METIIYL METIIANESULFONA TE ug/1 < 

2-METIIYLNAPHTHALENE ug/1 < 

2-MEYTIILPHENOL ug/1 < 

3 +4-METIIYLPHENOL ug/1 < 

NAPHTIIALENE ug/1 < 

I ,4-NAPHTiiOQUINONE ug/1 < 

1-NAPHTiiYLAMINE ug/1 < 

2-NAPHTiiYLAMINE ug/1 < 

0-NITROANll.INE ug/1 < 

M -NITROANll.INE ug/1 < 

P-NITROANll.INE ug/1 < 

NITROBENZENE ug/1 < 

2-NITROPHENOL ug/1 < 

4-NITROPHENOL ug/1 < 

4-NITROQUINOLINE-1-0XIDE ug/1 < 

N-NITROSODI-N-BUTYLAMINE ug/1 < 

N -NITROSODIETiiYLAMINE ug/1 < 

N -NITROSODIMETHYLAMINE ug/1 < 

N -NITROSODIPHENYLAMINE ug/1 < 

N-NITROSODIPROPYLAMINE ug/1 < 

N-NITROSOMETiiYLETIIYLAMINE ug/1 < 

N-NITROSOMORPHOLINE ugil < 

N-NITROSOPIPERIDINE ug/1 < 

N -NITROSOPYRROLIDINE ug/1 < 

5-NITR0-0-TOLUIDINE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

200.0000 < 200.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Panmeter Unit Value 

Round 

I 

PENTACHLOROBENZENE ug/1 < 

PENTACHLOROETHANE ug/1 < 

PENTACHLORONITROBENZENE ug/1 < 

PENTACHLOROPHENOL ug/1 < 

PHENACETIN ug/1 < 

PHENANTHRENE ug/1 < 

PHENOL <TOTAL) ug/1 < 

P-PHENYLENEDIAMINE ug/1 < 

2-PICOLINE ug/1 < 

PRONAMIDE ug/1 < 

PYRENE ug/1 < 

PYRIDINE ug/1 < 

SAFROLE ug/1 < 

1,2 ,4,5-TETRACHLOROBENZENE ug/1 < 

2.3 ,4.6-TETRACHLOROPHENOL ug/1 < 

0 -TOLUIDINE ug/1 < 

1.2.4-TRICHLOROBENZENE ug/1 < 

2,4,5-TRICHLOROPHENOL ug/1 < 

2 ,4.6-TRICHLOROPHENOL ug/1 < 

1,3.5-TRINITROBENZENE ug/1 < 

ALDRIN ug/1 < 

ALPHA-BHC ug/1 < 

BETA-BHC ug/1 < 

DELTA-BHC ug/1 < 

LINDANE ug/1 < 

CHLORDANE ug/1 < 

TOE ug/1 < 

Value Value 

Round Round 

2 3 

10 .0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

0 .0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0 .0500 < 0 .0500 

0. 1000 < 0.1000 

0 .1000 < 0.1000 



• 
Parameter 

ODE 

DDT 

DIELDRIN 

ENDOSULF AN I 

ENDOSULFAN ll 

ENDOSULF AN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEYfACHLOR 

• HEYfACHLOR EPOXIDE 

ISO ORIN 

KEPONE 

METiiOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATiiiON 

PARATHION 

• PHORATE 

TABLE D-lSA-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Unit Value 

Round 

I 

ug/1 < 

ug/1 < 

ugll < 

ugll < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ugll < 

ug/1 < 

ugll < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

Value Va.hle 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0. 1000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 



• 

• 

• 

TABLE D-18A-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/1 < 

l1IIONAZIN ug/1 < 

0,0,0-TRIETiiYL PHOSPHOROTHIOATE ug/1 < 

2,4-D ug/1 < 

2,4,5-T ug/1 < 

2,4,5- TP ug/1 < 

HEXACHLORODffiENZO-P-DIOXINS ng/1 < 

HEXACHLORODffiENZOFURANS ngt1 < 

PENT ACHLORODffiENZO-P-DIOXINS ng/1 < 

PENTACHLORODffiENZOFURANS ng/1 < 

2,3,7,8-TCDD ng/1 < 

TETRACHLORODffiENZO-P-DIOXINS ng/1 < 

TETRACHLORODffiENZOFURANS ng/1 < 

Value Value 

Round Round 

2 3 

0.2.500 < 0.2500 

0 .2500 < 0.2500 

0.2500 < 0.2500 

2.0000 < 1.0000 

2.0000 < 1.0000 

2.0000 < 1.0000 

0.1400 < 0.1000 

0.0550 < 0.0570 

0.0960 < 0.1000 

0 .0790 < 0.1000 

0 .0460 < 0.0990 

0.0460 < 0.0990 

0 .0340 < 0.0400 



• 

• 

• 

Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN , N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-18A-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Unit Value 

Round 

1 

umbos/em 4968 .0000 

mg!l 1905 .0000 

mg/1 11000.0000 

mg/1 < 91.0000 < 

g/mL 0.9772 

su 7.6600 

mg!l 111.0000 

mgll < 2.0000 < 

mg/1 1040.0000 

mg!l < 3.0000 

mg!l < 2.0000 < 

mg!l 7.6200 

mg!l 1.1000 

TOTAL ORGANIC HALOGENS mg!l 0 .0880 

ORTIIOPHOSPHA TE (AS P) mg/1 < 0 .0200 < 

BORON mg!l 0.4290 

CALCIUM mg/1 681.0000 

IRON mg/1 < 0 .4000 < 

LITIIIUM mg/1 0.0950 

MAGNESIUM mg/1 181.0000 

POTASSIUM mg/1 4.8200 

SIUCA mg/1 24.2700 

SODIUM mg!l 347 .0000 

FREON-11 3 mg/1 < 0 .0050 < 

CYANIDE mg!l < 

SULFIDE mgll 

Value Value 

Round RooDd 

2 3 

4311.0000 4550.7500 

1800.0000 1980.0000 

3870.0000 4240.0000 

10.0000 < 10.0000 

1.0015 1.0000 

7.2500 7.6400 

101.5000 104.7000 

2.0000 2.1250 

511.0000 6723 .0000 

1.4400 1.0650 

2.0000 < 2.0000 

4.0050 2.8050 

1.7800 1.1450 

0 .0663 0.0442 

0.0200 < 0.0200 

0 .3760 < 0.5000 

566.0000 646.5000 

0 .1375 < 0.5000 

0.0905 < 0.2000 

155.5000 155.5000 

3.8850 5.0550 

24.7200 22.8400 

282 .0000 314.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

5.3800 < 1.5000 



• 

• 

• 

Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLillM 

CADMillM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENillM 

SILVER 

THALLIUM 

TIN 

VANADillM 

ZINC 

ACETONE 

ACETONITRll.E 

ACROLEIN 

ACRYLONITRll..E 

BENZENE 

TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Unit Value 

Round 

I 

rog/1 < 

rog/1 < OJXJ60 < 

mg/1 < 0 .0200 

rog/1 < 0 .0100 < 

rng/1 < 

rng/1 < 0 .0025 < 

mg/1 < 

rog/1 < 

rog/1 < 0 .0125 < 

rog/1 < 0.0002 < 

rog/1 < 

rog/1 < 0.0060 < 

rog/1 < 0 .0028 < 

rog/1 < 

rng/1 < 

rng/1 

rog/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

DICHLOROBROMOMETHANE ug/1 < 

BROMOFORM ug/1 < 

METHYL BROMIDE ug/1 < 

2-BUTANONE ug/1 < 

CARBON DISULFIDE ug/1 < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0 .0130 

0.0090 0 .0100 

0 .0025 < 0 .0030 

0.0025 < 0.0030 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0250 

0 .0130 0.0170 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 0 .0200 

0 .0130 < 0.0130 

0 .0130 < 0.0130 

0.0250 < 0.0250 

0.0500 0 .0530 

0.0500 < 0.0500 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5 .0000 < 5.0000 



• 

• 

• 

TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

I 

CARBON TETRACHLORIDE ug!l < 5.0000 < 

CHLOROBENZENE ug!l < 

CHLOROPRENE ug/1 < 

CHLOROETIIANE ug!l < 

CHLOROFORM ug/1 < 

METIIYL CHLORIDE ug/1 < 

ALLYL CHLORIDE ug!l < 

DIBROMOCHLOROMETiiANE ug!l < 

1,2-DIBROM0-3-CHLOROPROP ANE ug!l < 

1,2-DIBROMOETIIANE ug/1 < 

TRANS-1 .4-DICHLOR0-2-BUTENE ug!l < 

DICHLORODIFLUOROMETIIANE ug!l < 

1, 1-DICHLOROETIIANE ug!l < 

1,2-DICHLOROETIIANE ug!l < 

1,1 -DICHLOROETIIYLENE ugll < 

TRANS-1 .2-DICHLOROETIIYLENE ug/1 < 

1.2-DICHLOROPROP ANE ugll < 

CIS-1 ,3-DICHLOROPROPENE ugll < 

TRANS-1 .3-DICHLOROPROPENE ug/1 < 

ETIIYLBENZENE ug/1 < 

ETIIYL METIIACRYLATE ug/1 < 

2-HEXANONE ug/1 < 

METIIYL IODIDE ugll < 

METHACRYLONn1ULE ug/1 < 

METIIYLENE BROMIDE ugil < 

METIIYLENE CHLORIDE ugll < 5.0000 < 

METIIYL METIIACR YLA TE ug/1 < 

Value Value 

Round Round 

2 3 

5 .{)()()() < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5 .{)()()() < 5.0000 

10.0000 < 10.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5.{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

I 0. {)()()() < 10.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5 _{)()()() < 5.0000 

5 .{)()()() < 5.0000 

5 .{)()()() < 5.0000 

1 0 . {)()()() < 10.0000 

5. {)()()() < 5.0000 

5 .{)()()() < 5.0000 

5. {)()()() < 5.0000 

5 .{)()()() < 5.0000 

5. {)()()() < 5.0000 



• 

• 

• 

TABLE D-18A-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

I 

4-METIIYL-2-PENT AN ONE ug/1 < 

PROPIONITRJLE ugll < 

STYRENE ugll < 

1, 1, 1,2-TETRACHLOROETIIANE ugll < 

1,1 .2 .2-TETRACHLOROETIIANE ug/1 < 

TETRACHLOROTEHYLENE ugll < 

TOLUENE ugll < 

1, 1, 1-TRICHLOROETIIANE ugll < 5.0000 < 

1,1,2-TRICHLOROETIIANE ugll < 

TRICHLOROETIIYLENE ugll < 5.0000 < 

TRICHLOROFLUOROMrnTHANE ug/1 < 

1,2,3-TRICHLOROPROPANE ugll < 

VINYL ACETATE ugll < 

VINYL CHLORIDE ugll < 

XYLENE ugll < 

1,4-DIOXANE ug/1 < 

ISOBUTYL ALCOHOL ugll < 

ACENAPHTHENE ugll < 

ACENAPHTHYLENE ugll < 

ACETOPHENONE ugll < 

2-ACETYLAMINOFLUORENE ugll < 

4-AMINOBIPHENYL ug/1 < 

ANILINE ugll < 

ANTHRACENE ugll < 

ARAMITE ugll < 

1.2-BENZANTIIRACENE ugll < 

3 ,4-BENZOFLUORANTHENE ugll < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 ! 

10 .0000 < 10.0000 ' ' 



• 

• 

• 

TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

I 

BENZOpqFLUORANTHENE ug/1 < 

BENZO[GHI]PERYLENE ug/1 < 

BENZO[A]PYRENE ug/1 < 

BENZYL ALCOHOL ug/1 < 

BIS(2-CHLOROETHOXY)METiiANE ug/1 < 

BIS(2-CHLOROETHYL)ETHER ug/1 < 

BIS(2-CHLORO-!-METIIYLETHYL)ETHER ug/1 < 

BIS(2-ETHYUIEXYL)PHTHALA TE ug/1 < 

4-BROMOPHENYL PHENYL ETHER ug/1 < 

BENZYL BUTYL PHTHALATE ug/1 < 

4-CHLOROANll..INE ug/1 < 

CHLOROBENZll.A TE ug/1 < 

P-CHLORO-M-CRESOL ug/1 < 

2-CHLORONAPHTHALENE ug/1 < 

2-CHLOROPHENOL ug/1 < 

4-CHLOROPHENYL PHENYL ETHER ug/1 < 

CHRYSENE ug/1 < 

DIALLATE ug/1 < 

DffiENZ[A,H]ANTIIRACENE ug/1 < 

DffiENZOFURAN ug/1 < 

DI-N-BUTYL PHTHALATE ug/1 < 

1.2-DICHLOROBENZENE ug/1 < 

1.3-DICHLOROBENZENE ug/1 < 

1.4-DICHLOROBENZENE ug/1 < 

DCB ug/J < 

2 .4-DICHLOROPHENOL ug/1 < 

2.6-DICHLOROPHENOL ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

I 

10.0000 < 10.0000 

10.0000 < 10.0000 

I 
10.0000 < 10.0000 I 

10.0000 < 10.0000 ! 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

1 

DIETHYL PHTIIALATE ug/1 < 

P-{DIMETIIYLAMINO)AZOBENZENE ug/1 < 

7 ,12-DIMETIIYLBENZ[A)ANmRACENE ug/1 < 

0-TOLIDINE ug/1 < 

A,A-DIMETIIYLPHENETI!YLAMINE ug/1 < 

2,4-DIMETIIYLPHENOL ug/1 < 

DIMETIIYL PHTIIALA TE ug/1 < 

1,3-DINITROBENZENE ug/1 < 

4,6-DINITRQ..O..CRESOL ug/1 < 

2.4-DINITROPHENOL ug/1 < 

2,4-DINITROTOLUENE ug/1 < 

2,6-DINITROTOLUENE ug/1 < 

DINOSEB ug/1 < 

DI-N-OCTYL PHTHALATE ug/1 < 

DIPHENYLAMINE ug/1 < 

ETIIYL METHA.NESULFONATE ug/1 < 

FLUORANTIIENE ug/1 < 

FLUORENE ug/1 < 

HEXACHLOROBENZENE ug/1 < 

HEXACHLOROBUTADffiNE ug/1 < 

HEXACHLOROCYCLOPENTADffiNE ug/1 < 

HEXACHLOROETHANE ug/1 < 

HEXACHLOROPHENE ug/1 < 

HEXACHLOROPROPENE ug/1 < 

INDENO( 1.2.3-CD)PYRENE ug/1 < 

ISOPHORONE ug/1 < 

ISOSAFROLE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10 .0000 < 10.0000 

10.0000 < 10.0000 



• 

• 

• 

TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

I 

METIIAPYRILENE ug/1 < 

3-METiiYLCHOLANTIIRENE ug/1 < 

METilYL ME11IANESULFONATE ug/1 < 

2-METiiYLNAPHTIIALENE ug/1 < 

2-MEYTiiLPHENOL ug/1 < 

3 + 4-METHYLPHENOL ug/1 < 

NAPHTIIALENE ug/1 < 

I ,4-NAPHTHOQUINONE ug/1 < 

1-NAPHTHYLAMINE ug/1 < 

2-NAPHTHYLAMINE ug/1 < 

0-NITROANll..INE ug/1 < 

M -NITROANll..INE ug/1 < 

P-NITROANILINE ug/1 < 

NITROBENZENE ug/1 < 

2-NITROPHENOL ug/1 < 

4-NITROPHENOL ug/1 < 

4-NITROQUINOLINE-1-0XIDE ug/1 < 

N-NITROSODI-N-BUTYLAMINE ug/1 < 

N -NITROSODIETHYLAMINE ug/1 < 

N-NITROSODIMETHYLAMINE ug/1 < 

N-NITROSODIPHENYLAMINE ug/1 < 

N-NITROSODIPROPYLAMINE ug/1 < 

N -NITROSOMETHYLETIIYLAMINE ug/1 < 

N-NITROSOMORPHOLINE ug/1 < 

N-NITROSOPIPERIDINE ug/1 < 

N-NITROSOPYRROLIDINE ug/1 < 

5-NITR0-0-TOLUIDINE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 1 0. ()()()() 

10.0000 < I 0 . ()()()() 

10.0000 < I 0. ()()()() 

200.0000 < 200 .()()()() 

10.0000 < I 0. ()()()() 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < so.()()()() 

10.0000 < I 0. ()()()() 

10.0000 < I 0. ()()()() 

10.0000 < I 0. ()()()() 

20.0000 < 20. ()()()() 

10.0000 < 10.0000 

10.0000 < I 0. ()()()() 

10.0000 < I 0 . ()()()() 

10.0000 < I 0 . ()()()() 

10.0000 < I 0. ()()()() 

10.0000 < 10 . ()()()() 

10. ()()()() < 10. ()()()() 

I 0 . ()()()() < I 0. ()()()() 

10.0000 < I 0. ()()()() 

I 0 . ()()()() < I 0 . ()()()() 
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TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

I 

PENTACHLOROBENZENE ug/1 < 

PENTACHLOROETI1ANE ug/1 < 

PENTACHLORONITROBENZENE ug/1 < 

PENTACHLOROPHENOL ug/1 < 

PHENACETIN ug/1 < 

PHENANTIIRENE ug/1 < 

PHENOL (TOTAL) ug/1 < 

P-PHENYLENEDIAMINE ug/1 < 

2-PICOLINE ug/1 < 

PRONAMIDE ug/1 < 

PYRENE ug/1 < 

PYRIDINE ug/1 < 

SAFROLE ug/1 < 

1.2.4.5-TETRACHLOROBENZENE ug/1 < 

2.3.4.6-TETRACHLOROPHENOL ug/1 < 

0-TOLUIDINE ug/1 < 

1.2.4-TRICHLOROBENZENE ug/1 < 

2.4 • .5-TRICHLOROPHENOL ug/1 < 

2.4.6-TRICHLOROPHENOL ug/1 < 

I ,3.5-TRINITROBENZENE ug/1 < 

ALDRIN ug/1 < 

ALPHA-BHC ug/1 < 

BETA-BHC ug/1 < 

DELTA-BHC ug/1 < 

LINDANE ug/1 < 

CHLORDANE ug/1 < 

TOE ug/1 < 

Value Value 

Round ROI!OO 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.<XXXI 

50.<XXXI < 50.<XXXI 

10.0000 < 10.<XXXI 

10.<XXXI < 10.<XXXI 

10.0000 < 10.<XXXI 

10.<XXXI < 10.<XXXI 

10.<XXXI < 10.0000 

10.<XXXI < 10.<XXXI 

10.0000 < 10.<XXXI 

10.<XXXI < 10.0000 

10.<XXXI < 10.<XXXI 

10.<XXXI < IO.<XXXI 

10.0000 < 10.0000 

IO.<XXXI < 10.<XXXI 

10.0000 < 10.<XXXI 

10.0000 < 10.<XXXI 

10.0000 < IO.<XXXI 

10.<XXXI < 10.0000 

0.0500 < 0.0.500 

0.0500 < 0.0.500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0.500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 



• 
Parameter 

DOE 

DDT 

DIELDRIN 

ENDOSULF AN I 

ENDOSULFAN II 

ENDOSULF AN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

• HEPTACHLOR EPOXIDE 

ISODRIN 

KEPONE 

METIIOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

• PHORATE 

TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Unit Value 

Round 

I 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ugll < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

Value Value 

Round Round 

2 3 

0 .1000 < 0.1000 

0 .1000 < 0.1000 

0 .1000 < 0.1000 

0.0500 < 0.0500 

0 .1000 < 0.1000 

0.1000 < 0.1000 

0 .1000 < 0.1000 

0 .1000 < 0.1000 

0.0500 < 0.0500 

0 .0500 < 0.0500 

0.0500 < 0.0500 

0 .2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.5000 < 0.2500 

0.5000 < 0.2500 

0 .5000 < 0.2500 

0.5000 < 0.2500 

0 .5000 < 0.2500 

0. 5000 < 0.2500 
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TABLE D-lSA-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Roond 

I 

SULFOTEPP ug/1 < 

TIIIONAZIN ug/1 < 

0 ,0 ,0-TRIETHYL PHOSPHOROTIIIOA TE ug/1 < 

2,4-0 ug/1 < 

2,4.5-T ug1l < 

2,4,5- TP ug/1 < 

HEXACHLORODffiENZO-P-DIOXINS ng/1 < 

HEXACHLORODffiENZOFURANS ng/1 < 

PENT ACHLORODffiENZO-P-DIOXINS ng/1 < 

PENTACHLORODffiENZOFURANS ng/1 < 

2,3.7,8-TCDD ng/1 < 

TETRACHLORODffiENZO-P-DIOXINS ng/1 < 

TETRACHLORODffiENZOFURANS ng/1 < 

Value Value 

Round Round 

2 3 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0230 < 0.0350 

0 .0076 < 0.0130 

0.0430 < 0.0490 

0.0140 < 0.0360 

0 .0110 < 0.0330 

0.0110 < 0.0330 

0.0070 < 0.0240 



• 

• 
APPENDIX D19 

DOCUMENTATION OF THE INDEPENDENT REVIEW OF THE WIPP 
FACILITY AS-BUll T CONDITION 
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APPENDIX 019 
TABLE OF CONTENTS 

WIPP RCRA Part B Permit Application 
DOEiWIPP 90-005 

Revision 6 

D19-1 INTRODUCTION . .. . ... ... . . ... ....... .. . .. ..... . . . .. ....... .. D19-1 

D19-2 DOCUMENTATION OF INDEPENDENT REVIEW .. . . . . ......... ....... D19-3 

Supporting information in Section D19-2 

Letter from E. Gordon of the New Mexico Environment Department to Robert F. 
Kehrman of Westinghouse Electric Corporation dated November 22 , 1991 
summarizing the meeting of November 14, 1991. (3 pages) 

Letter from E. Gordon of the New Mexico Environment Department to Robert F. 
Kehrman of Westinghouse Electric Corporation dated February 14, 1992 summarizing 
the meeting of January 17, 1992. (3 pages) 

Letter from A. Hunt of the U.S. Department of Energy to J. Espinosa of the New 
Mexico Environment Department dated March 4, 1992 requesting the acceptance of 
the DOE review in lieu of signatures on as-built drawings. (4 pages) 

The following was attached to the March 4, 1992 letter: 

Memorandum from James P. Knight of the U.S. Department of Energy to 
J. B. Tillman of the U.S. Department of Energy dated August 2, 1989 on the 
EH-30 Safety Evaluation Report (SER) for the Waste Isolation Pilot Plant 
(WIPP) plus attachment. (199 pages) 

Memorandum from Joseph E. Fitzgerald of the U.S. Department of Energy to 
J. Lytle of the U.S. Department of Energy dated January 16, 1990 on the 
Supplement to Safety Evaluation Report for the Waste Isolation Pilot Plant 
(WIPP) plus attachment. (4 pages) 

Memorandum from Joseph E. Fitzgerald of the U.S. Department of Energy to 
J. Lytle of the U.S. Department of Energy dated March 8, 1991 on the 
Completion of the Office of Environment, Safety and Health (EH) Supplemental 
Safety Evaluation Report for the Waste Isolation Pilot Plant (WIPP) Final 
Safety Analysis Report (FSAR) plus attachment. (42 pages) 

List of WIPP FSAR- BNL Reviewers (1 page) 

New Mexico Reading Room Mail List (1 page) 
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Letter from A. Hunt of the U.S. Department of Energy to B. Garcia of the New Mexico 
Environment Department dated October 29 , 1992 transmitting responses to requests 
for information of Chapter D of the permit application . (2 pages) 

The following was attached to the October 29, 1992 letter: 

Response to General Comment D-12 (2 pages) 

Memorandum from James P. Knight of the U.S. Department of Energy to 
J. B. Tillman of the U.S. Department of Energy dated August 2, 1989 on the 
EH-30 Safety Evaluation Report (SER) for the Waste Isolation Pilot Plant 
(WIPP) without attachment. (2 pages) 

Memorandum from Joseph E. Fitzgerald of the U.S. Department of Energy to 
J. Lytle of the U.S. Department of Energy dated January 16, 1990 on the 
Supplement to Safety Evaluation Report for the Waste Isolation Pilot Plant 
(WIPP) without attachment. (2 pages) 

Memorandum from Joseph E. Fitzgerald of the U.S. Department of Energy to 
J. Lytle of the U.S. Department of Energy dated March 8, 1991 on the 
Completion of the Office of Environment, Safety and Health (EH) Supplemental 
Safety Evaluation Report for the Waste Isolation Pilot Plant (WIPP) Final 
Safety Analysis Report (FSAR) without attachment. (2 pages) 

Report entitled "Environmental Restoration and Waste Management 
Operational Readiness Review of the Waste Isolation Pilot Plant, Main Report , 
Summer 1991. (Cover and signature page) 

Report entitled "Environmental Restoration and Waste Management 
Operational Readiness Review of the Waste Isolation Pilot Plant, Addendum, 
Summer 1991 . (Cover and signature page) 

List of WIPP FSAR- BNL Reviewers (1 page) 

Document entitled "Description of Configuration Management System at 
WIPP". (25 pages) 

D19-3 CONFIGURATION CONTROL PROGRAM D19-329 
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APPENDIX D19 

WIPP RCRA Part B Permit Appl ication 
DOE!WIPP 90-005 

Revision 6 

DOCUMENTATION OF THE INDEPENDENT REVIEW OF THE 
WIPP FACILITY AS-BUlL T CONDITION 

D19-1 Introduction 

In 1990, when the DOE began preparing the hazardous waste permit application for the 
Waste Isolation Pilot Plant (WIPP), a question was discussed with the New Mexico 
Environment Department regarding the submittal of previously general facility information to 
support the application . Since site selection and characterization were complete, facility 
design and construction finished , operating procedures in place, and safety analysis 
completed , the DOE had a great amount of documentation available for review. After 
consulting with the Environmental Protection Agency (EPA), who had recently completed a 
review of the WIPP facility as part of a no-migration determination process, the NMED 
specified documentation it considered useful in assessing the design and construction of the 
facility . Much of the documentation in Append ices D1 to D8 of this permit application 
constitutes the documentation as specified by the NMED. Included are site selection reports , 
design analyses, design basis documents, environmental reports , and as-built drawings of the 
finished facil ity . Since that time , the DOE has added more facility information to the 
application , such as the final panel closure design and the shaft seal design . 

One topic that the DOE discussed with the NMED in 1992, was the level of certification 
needed on the documents that are submitted in the application . This topic arose after 
consideration of the requirements in 20 NMAC 4.1, Subpart IX, §270 .14(a) which states that 
" ... Certain technical data, such as design drawings and specifications, and engineering 
studies shall be certified by a registered professional engineer." At the heart of the matter 
was whether or not previously generated "as-built" drawings needed individual signatures by 
a reg istered professional engineer (PE) or whether the DOE facility acquisition process, 
which includes a thorough review by an organization independent of the designer, constructor 
or operator, is an equivalent level of review. 

The DOE provided the NMED with documentation that expla ined the DOE process of 
documenting that the review had occurred and that all outstanding action items had been 
resolved. 

D19-1 
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1 The following section contains documentation of the discussion of this topic with the NMED 
2 and evidence that the DOE 's independent review was equivalent to a review by a 
3 professional engineer. The DOE has implemented a Configuration Control Management 
4 Program to assure that proposed facility changes are assessed to determined whether or not 
5 the regulations of the Part 4.1 of Title 20 of the NMAC apply. For those changes determined 
6 to be covered by 20 NMAC 4 .1, the DOE assures that associated design drawings, 
7 specifications, and engineering studies are signed by a professional engineer. 
8 
9 A subsequent section of this appendix contains the current WIPP Configuration Control 

10 Program. 
11 
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D19-2 Documentation of Independent Review 

The attached information is divided as follows : 

WIPP RCRA Part B Permit Appl ication 
DOE!WIPP 90-005 

Revision 6 

• Two letter reports by the NMED summarizing the discussions of engineering 
materials . The discussion on engineering documentation first occurred at a 
meeting between the applicants (DOE and Westinghouse) and the NMED on 
November 14, 1991 . The topic was subsequently discussed at a January 17, 
1992, meeting . The report from that meeting recommends the course of action 
to be taken by the DOE. 

• Transmittal of documentation of the independent review to the NMED. 

• Question raised by the NMED during the technical review of the Test Phase 
Permit Application regarding PE signatures and the DOE's response. Only the 
response to the relevant comment which is General Comment D-12 is shown 
in the attached materials. Note that the rest of this letter is reproduced as it 
was transmitted to the NMED, including attachments. One attachment 
included a copy of the WIPP Configuration Management Plan in effect at the 
time . Since that plan has since been revised, the current plan is attached in 
the next section of this appendix . 

D19-3 
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ENVIRONMEPlT DEPA.RT.\!ENT 
Harold Runnels Bulding 

1190 St. Francis Drive. P.O. Box 26110 

November 22, 1991 

Santa Fe, New Mexico 87502 
(505)827·2850 

Mr. Robert F. Kehrrnan 
Westinghouse Electric Corporation 
WIPP Project 
Environmental Strategic Planning 
P.O. Box 2098 
Carlsbad, NM 88221 

Dear Mr. Kehrman: 

rn 

JUDITH .'of. ESPI.\'OSA 
SECRETARY 

RO.\' Ct'RR Y 
DEPL'H SECRETARr 

~ @ ~ ~ w ~ 

NfN 2 6 1991 

ENVIRONMENTAL 
STRATEGIC PlANNING 

This is to confirm our meeting of November 14, 1991 regarding 
technical issues on the Part B application for the Department of 
Energy's (DOE) Waste Isolation Pilot Plant (WIPP). 

The following technical issues were discussed and the following 
conclusions reached. 

l.a. ISSUE: Waste characterization. DISCUSSION: Chapter three 
on waste characterization of the Part B application will be 
extensively modified. Rather than the extensive breakdown 
of waste categories as presently seen in the item· descrip
tion codes (IDCs), waste categories will be broader, i.e. 
inorganic waste water treatment sludges or all glass waste. 
There will be a table indicating which IDCs belong under a 
particular waste form. This will result in approximately 12-
15 waste forms versus the couple of hundred IDCs. Analytic 
and sampling methods, parameters for analysis and sampling 
frequencies will be indicated for each waste form. Addi
tionally, waste characterization will be expanded to cover 
all generating sites, not just Rocky Flats Plant (RFP) and 
Idaho National Engineering Laboratory (INEL). The remainder 
of the application will focus on wastes from RFP and INEL 
which still are the only wastes to be received for the test 
phase. In regards to analytical methods, methods in "Test 
Methods for Evaluating Solid Waste, Physical/Chemical 
Methods," EPA Publication SW-846 (SW-846) will be cited 
where possible. However, there are wastes forms for which 
SW-846 methods cannot presently be used and equivalent 
methods may not be available until 1993. CONCLUSION: The 
new approach is preferred over that presently in Chapter 3. 
Equivalent methods are allowed by the New Mexico Hazardous 
Waste Regulations (HWMR-6), Part I, 40 CFR section 260.21 
In regards to the SW-846 methods, this could be handled in a 
couple of ways in the permit: a table of waste forms and 
their approved methods and a table of waste forms for which 

p: 
l~ 



methods are to be determined and which cannot be shipped 
until there is an approved method; or a compliance schedule 
of required actions for determining and approving methods. • 
No waste form will be shipped if an analytical method cannot 
be found. 

l.b. ISSUE: Waste profile plans. DISCUSSION and CONCLUSION: 
These plans will no longer be a major component of the waste 
analysis plan and state approval of the plans is no longer 
needed. They will be used primarily as quality control 
documents to determine whether or not the generators are 
analyzing their wastes as required by the waste analysis 
plan. 

l.c. Issue: "Envelope concept." DISCUSSION and CONCLUSION: 

2. 

3. 

This concept will not be used for waste analysis for RCRA 
waste characterization. It is being used only for gas 
generation criteria. Chapter 9 in SW-846 will be used to 
determine the amount of sampling needed for RCRA waste 
characterization and not the envelope concept. Each 
generating site will do a sampling program on its waste 
before it is shipped to WIPP; they will not be using data 
from gas generation to declare a waste form from RFP or INEL 
as a representative waste. 

ISSUE: TCLP analyses vs. total metals and organics 
analyses •• DISCUSSION: A position paper was left for 
review by NMED. NMED stated that the state was not 
authorized for TCLP; consequently, any call on TCLP will be 
the Environmental Protection Agency-Region 6 decision. Bow
ever, the state will discuss the issue with EPA-Region 6. 
One of the difficulties with TCLP in a hot cell is cleaning 
the apparatus. Total analysis is more pertinent to DOE's 
need to define source terms required for the second no
migration variance petition. They do need a definite 
decision in order to budget for TCLP if necessary. CON
CLUSION: The NMED will review the paper and confer with 
EPA-Region 6. 

ISSUE: Schedule for submitting an augmented Part B. DIS
CUSSION: NMED stated that the request for proposals for 
review of the permit application had been re-advertized and 
the date for awarding the contract was January 29th. At 
this time, NMED stated that a quick review of the applic
ation for engineering materials required by HWMR-6, Pt. IX, 
sec. 270.23 revealed that the materials were not there nor 
were there the required certifications by a professional 
engineer. Both should be included in the augmented permit 
application. DOE and Westinghouse stated that they had 
attempted to summarized the information, rather than submit 
the information wholesale due to the volume involved. CON
CLUSION: DOE and Westinghouse will list what materials they 
think should be needed and the NMED will confer with EPA 
headquarters regarding the engineering materials they found 

• 

• 



•• necessary in order to determine what will be needed . 

ISSUE: Permit fees DISCUSSION: NMED stated that it 
could not discuss the issue until Kathleen Sisneros, 
Director, Water and Waste Management Division was present. 
They did not intend to discuss the amount, but they did need 
to know when the fees would be assessed. RESPONSE: Fees 
are assessed when the application is declared administra
tively complete after review against the requirements in 
HWMR-6, Pt. IX, sees. 270.14 and 270.23. That would prob
ably be at the need of this fiscal year or the beginning of 
the next one. 

• 

• 

s. ISSUE: Deletion of the TRUCON document and the Clements and 
Kudera materials from the application and incorporating them 
by reference. DISCUSSION and CONCLUSION: NMED does have 
the No-Migration Petition which includes these materials, 
but the application must be a stand-alone document. However, 
NMED will review that material and determine if it must be 
included. DOE and Westinghouse pointed out that those 
materials were ones that required no judgment by NMED and 
that the TRUCON document was a transportation document. 

There was a brief discussion of differences between states 
hosting generator sites for WIPP regarding what each considered a 
hazardous waste. An example was: Colorado does not consider 
graphite molds wiped with solvents and then scraped to recover 
plutonium to be a hazardous waste; Idaho does. 

Additionally, DOE and Westinghouse emphasized that the phased 
approach to permit application was being dropped; that all bins 
would be included in this application and that any changes 
required for the alcove tests would be a permit modification or a 
change under interim status. NMED made no comments regarding 
interim status. 

If you have any additions or corrections to make regarding this 
meeting, please contact me at (505) 827-4300. 

Yours truly, 
) ~ - y . (/ , ./L-~a-f~u! 'S£c'L z. .. -c.<~ I;, -J-

A. Elizabeth Gordon, Ph.D. 
WIPP Permit Coordinator 
Hazardous and Radioactive Materials Bureau 

cc: Mike McFadden 
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State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

JUDITH M. ESPINOSA 
SECRETA.JIY 

GO\'ERNOR 
RON CURRY 

DEPUTY SECRETA.JIY 

February 14, 1992 

Mr. Robert F. Kehrman 
Westinghouse Electric Corporation 
WIPP Project 

r ,, : ~ · ill 
~ © ~ ~ \§ ~ ~~·"· : 

j P < I 8 1992 j l_0 I 
Environmental Strategic Planning 
P.O. Box 2098 ENVIRONMENTAL 

STRATEGIC PLANNING Carlsbad, NM 88221 

Dear Hr. Kehrriian: 

This is to confirm our meeting of January 17, 1992 regarding 
technical issues on the Part B application for the Department of 
Energy's (DOE) Waste Isolation Pilot Plant (WIPP). 

The following technical issues were discussed and the following 
conclusions reached. 

1. ISSUE: Open topics from the tour of the Rocky Flats Plant 
(RFP). DISCUSSION and CONCLUSION: There are no additional 
questions from the New Mexcio Environment Department (NMED) 
about the Rocky Flats Plant at this time. If some do arise, 
NMED will contact the necessary DOE personnel. 

2. ISSUE: Waste characterization requirements for supercompacted 
waste. DISCUSSION and CONCLUSION: The NMED cannot deter
mine whether or not it will require fuither characterization 
for supercompacted waste from the RFP until it sees the 
augmented waste characterization chapter in the Part B. NMED 
understands that the RFP needs to start supercompacting waste 
as soon as the supercompactor meets all the environmental 
requirements and that, obviously, any waste characterization 
must be done before the waste is supercompacted. The NMED 
will try to determine any such requirements as soon as 
possible, but cannot do so until the augmented waste char
acterization plan fpr the Part B is reviewed. 

3. Issue: Design information in Chapter D: Facility and Process 
Information of the permit application. DISCUSSION: At the 
November meeting, it was pointed out that more detailed 
engineering information would be required in this chapter. 
Attached is the list of siting reports, engineering design 
basis reports and detailed plans and drawings the DOE and 
Westinghouse propose to add to Chapter D. NMED had 
discussions with headquarters staff for the Environmental 
Protection Agency (EPA) regarding what reports they would 



4. 

recommended including in the chapter based on EPA 1 s experience 
with the no-migration petition for WIPP. The reports 
suggested by EPA were: 1986 design validation report; current 
engineering reports regarding roof stability; closure 
engineering reports; engineering reports used to support no
migration determination such as final safety analysis plan; 
MSHA agreement. The DOE and Westinghouse list was agreed to 
due to the amount of overlap between the two lists. DOE and 
Westinghouse representatives agreed to include the MSHA 
Agreement. The one area of disagreement was the request for 
the engineering reports regarding closure. Westinghouse 
representatives thought it unnecessary because closure would 
not be a part of the test phase. · The closure decision will 
come later and the engineering data supplied then. NMED 
pointed out that detailed closure plans are required because 
if the facility is order to close on short notice, the closure 
plans in the pennit are the ones that must be followed. 
CONCLUSION: The DOE and Westinghouse list was agreed to; the 
MSHA Agreement will be included. NMED will make a final call 
regarding the closure engineering reports lat~r. 

ISSUE: Certification of engineering reports and data by a 
professional engineer. DISCUSSION: Construction project for 
DOE are not certified by a professional engineer. Rather an 
acquisition board is assembled at a research laboratory and 
that board reviews all engineering materials and makes a 
recomendation as to whether or not the project should be 
accepted. The board does submit a final report regarding 
their recommendation. Could that report be substituted for 
certification by a professional engineer? CONCULSION: A 
letter formally requesting that substitution should be sent 
to NMED. The recommendation will be that the substitution be 
allowed. 

5. ISSUE: Form of some of the engineering materials. 

6. 

DISCUSSION: The calculations in proposed AppendixD 2 indexed 
as CS-41-D-486 through CS-41-D-492 and CS-41-D-495 are on 
microfiche and involve hundreds of pages and would cost $1200 
for one copy. DOE and Westinghouse could make microfiche 
readers available to NHED and repositories for the public 
copies of the permit application. CONCLUSION: It was agreed 
that those materials could be submitted on microfiche. 

ISSUE: TCLP analyses vs. total metals and organics analyses. 
DISCUSSION: Rich Mayer from EPA-Region 6 indicated that he 
had discussed the request with the EPA headquarter 1 s staff and 
they had no difficulties with the request. However, he had 
not had time to discuss with his superiors in Region 6. DOE 
and Westinghouse pointed out that some generators will use 
TCLP in order to prove that a waste is not hazardous; others 
will opt for the total metals approach. CONCLUSION: The 
issue would be discussed further both by EPA Region 6 and NMED 
and a final decision made later. 

• 

• 

• 
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7 • ISSUE: Status of waste analysis plan. DICUSSION and 
CONCLUSION: It has yet to be review by the generator sites. 
The plan is being used to force waste analysis at these sites; 
consequently, it is imperative that they review the plan 
before the augmented permit application is submitted. 

8. ISSUE: No-migration and TRUPACT II information. DIS-
CUSSION: Is it necessary to submit those materials with the 
application when the NMED already has copies and the volume 
involved is so great? Additionally, they are peripheral to 
the new waste analysis plan. CONCLUSION: Although the 
NMED usually requires a free-standing document for a permit 
application, these materials need not be submitted as 
appendices. However, all parties need to check that the 
editions referenced are the ones in house for NMED. 

9. ISSUE: Schedule for submitting an augmented Part B. DIS
CUSSION and CONCLUSION: They hope to submit it early in 
February, but they must wait for the generator sites to review 
the waste analysis plan. NMED does not have a set time. 
However, the sooner the permit application is submitted, the 
sooner it can be reviewed. 

As indicated in item f 3, NMED indicated that it would make a final 
call regarding engineering information for closure. The New Mexico 
Hazardous Waste Management Regulations (HWMR-6), Part IX, 40 CFR 
section 27 0. 23 (a) ( 2) require: "Detailed plans and engineering 
reports describing how the unit will be ••• closed to comply with 
the requirement of" Pt. V, sees. 264.601 and 264.602. 
Consequently, the NMED will require detailed engineering 
information on closure and requests that that information be 
included in the augmented new permit application. 

If you have any additions or corrections to make regarding this 
meeting, please contact me at (505) 827-4300. 

Yo/) li~Yha Jw~ /l ;{) 
A. Eliza~h Gordon, Ph.D. 
WIPP Permit Coordinator 
Hazardous and Radioactive Materials Bureau 

cc: Mike McFadden, DOE-WPSO 
Kathleen Sisneros, Director, NMED, WWMD 
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This letter is in response to several action items from the November 14, 
1991 and January 17, 1992 meetings with the New Mexico Environment 
Department (NMED) in Santa Fe, New Mexico . 

First, the Department of Energy (DOE) has compiled a list of additional 
drawings and documents (provided to you during the January 17 meeting) to 
be included in the revision of the Waste Isolation Pilot Plant (WIPP) 
Resource Conservation and Recovery Act (RCRA) Part B Permit Application. 
These drawings and documents detail the final design of facilities, 
equipment, and systems. As required by 40 CFR § 270.23 (a), only those 
systems with direct application to waste handling, waste management, 
facility protection, and protection of the public and the environment are 
included. 

The first item from the November 14, 1991 meeting pertained to the RCRA 
requirement (40 CFR 270.14[a)) for certification of drawings by a 
Professional Engineer. The WIPP facility was acquired in accordance with 
DOE standard procedures as defined in DOE Order 4700 . 1. This order 
implements federal acquisition policies. Bechtel National Incorporated was 
the Architect-Engineer (AE) for the WIPP facility. The U. S. Army Corps of 
Engineers was the constructor. For projects such as the WIPP facility, the 
AE holds the Professional Engineer's responsibility. The AE Project 
Manager's signature on the drawings, documents, and the Design Validation 
Report (included in the Part B Permit Application) was sufficient 
certification to satisfy the DOE's acquisition requirements. The AE 
Project Manager is a registered Professional Engineer. 

The DOE as owner is also required to perform independent review and 
verification of the adequacy of the design as part of the facility safety 
analysis and review process. For the WIPP facility this independent review 
was performed by the Brookhaven National Laboratories under contract to the 
DOE. Full documentation is available in the WIPP Project files. 
Enclosures l, 2, and 3 are the Safety Evaluation Reports and Supplements 
indicating closure of all issues identified by that review. The Brookhaven 
review personnel names and credentials are listed in Enclosure 4 . 

In addition, the design and operation of the WIPP facility has been 
reviewed by many unbiased, independent groups. Each of these review groups 
was composed of numerous scientific and engineering professionals. While 
these reviews and resulting approvals did not include certifications by 
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registered Professional Engineers, they were completely 
constitute the functional equivalent and accomplish the 
protection of the public health and the environment, as 
40 CFR § 270.23 (a). 

MAR 0 ~. ~:' ·"? .. . ..... _ 

documented and 
same goal of 
required by 

The final step in the DOE's acquisition process involves a decision to 
proceed with the project. This decision is made after all necessary 
facility design and safety reviews by the DOE Office of Environmental 
Restoration and Waste Management (EM) Operational Readiness Reviews are 
complete, and is based on a determination by the Energy Systems Acquisition 
Advisory Board (ESAAB) that the facility meets the intent of the design, 
can be operated safely in a manner that protects the public and the 
environment, and is in compliance with the applicable laws and standards. 
This decision was addressed on March 29, 1991 when the ESAAB authorized the 
Director of EM to close out construction and make final preparation for 
operations at the WIPP facility. Subsequently, the Director of EM 
distributed the "Report to the Secretary of Energy on WIPP Readiness to 
Begin Test Phase Activities with Transuranic Waste" on October 3, 1991. 

Although the language of 40 CFR § 270.14 (a) is specific as to the 
certification of certain portions of the design documentation for a 
miscellaneous unit by a registered Professional Engineer, DOE believes the 
system of controls and reviews in place and as described above, 
accomplishes the same intent. In other words, this system ensures that the 

• 

design of the facility is appropriate for the intended purpose, that the • 
facility has been constructed to the specified requirements, and that 
written operating procedures are in place to protect the health and safety 
of the general public, the operating personnel, and the environment, which 
is the intent of the specified RCRA regulation. 

The DOE requests that the NMED accept the DOE Major Systems Acquisition 
(MSA) approvals, including the safety analysis and review process, as 
satisfying the requirement for certification by a registered Professional 
Engineer. Further information regarding this MSA process and the reviews 
can be provided as needed. 

The second action item that was discussed at the November 14 meeting 
involved the preparation of a cross reference table for waste 
characterization information. At the time, it was suggested that a 
cross-correlation table would be useful in the permit application to tie 
the waste categories to specific item description codes (IDCs) or to 
TRUPACT-II content codes (TRUCON codes). The rationale was to provide this 
table as a road map to information collected in other documents regarding 
the waste. As discussed during the January 17 meeting, the revision of the 
WIPP Waste Analysis Plan (WAP) has progressed to the point that such a 
correlation table is not useful in the context of the WAP. This conclusion 
was reached after evaluating the bases used by the generator sites for 
developing the current waste classification system . Specifically, the IDCs 
were developed to provide segregation control of waste by the generator, 
and TRUCON codes to support modelling for the transportation of the waste, 
and address gas generation issues, not the RCRA constituents of the waste. • 
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The revised WAP uses waste categories that are oriented toward the specific 
RCRA requirements. The sampling and analysis requirements will apply to 
all the waste that is in the category, regardless of any other designations 
that are applied for other purposes . While all of the IDC's or TRUCON 
codes fall into one of the new waste categories , it is no longer useful to 
provide any specific correlation between the new waste categories and the 
old waste codes in the revision to the Part B Application . 

By replacing the IDC ' s and the TRUCON codes, the WAP reflects only those 
waste codes or classifications specified in Part A of the permit 
application. This will allow a generator to create new IDC or TRUCON codes 
due to changing requirements without a need to revise the WIPP permit, 
provided no new RCRA categories are introduced or the estimated volumes of 
waste are exceeded. 

The third action item from the December 14 meeting addressed the 
No-Migration Variance Petition (NMVP) appendices. Consistent with the 
concept of RCRA related waste categories, the DOE further proposed during 
the January 17 meeting to delete the NMVP appendices from the Part B permit 
application. The DOE believes that the information in the revised WAP will 
be sufficient to meet the requirements of HWMR-6, Part V, 40 CFR § 264.13 
and 265.13 without the appended information . Specifically, the WAP 
includes a description of the waste to be managed at the facility, the 
types of operations and processes which generate TRU waste, the facility 
process tolerance limits and boundary conditions, the waste parameters to 
be monitored, the sampling and analysis procedures, and the quality 
assurance/quality control requirements . The NMVP information is useful for 
reference and is a matter of public record, should the NMED desire to 
pursue that level of detail . 

The first action item from the January 17 meet i ng regarded supply of the 
WIPP facility validation and verification correspondence to the NMED 
separately from the Part B Permit Application . This letter provides that 
documentation in the enclosures . 

The final action item was a request for a list of all New Mexico public 
reading rooms. Enclosure 5 has that list. 

If you have any questions or comments concerning this matter, please 
contact Trey Greenwood of my staff at 887-8107. 

Sincerely, 

' I /!.'// ~ . I// , _. . . f / - . ) ·· . / ~/ /.) ·:· ···-

, Arlen Hunt 
Project Site Manager 

Enclosures: 
l. EH-30 Safety Evaluation Report for the WIPP 
2. Supplement to Safety Evaluation Report for WIPP 
3. Completion of the Office of Environment, Safety, and Health (EH) 

Supplemental Safetr Evaluation Report (SER) for the WIPP FSAR 
4. Safety Evaluation Review Team 
5. New Mexico Reading Room Ma il List 
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EH-332 

EH-30 Safety Evaluation Report (SER) for the Waste Isolation Pilot Plant 
(WIPP) 

Jack B. Tillman, Project Manager, DOE/WPO 

The Office of the Deputy Assistant Secreta~y for Safety, Health and Quality 
Assurance {EH-30) has completed its review of the WIPP Final Safety Analysis 
Report and has documented the results of its review in the attached SER. As a 
result of the review, a number of open items remain outstanding and will 
require follow-up. 

After you have reviewed the SER, we request that you schedule a meeting to 
discuss your proposed approach to resolve all open items and recommendations. 
This SER is based on material received through June 15, 1989. Material 
su~plied after that date will likely be effective in resolving some of the 
open items reported in this SER and will be reviewed by EH-30 if received 
sufficiently prior to the mee t ing. 

Attachment 

cc w/attachment: 
Richard W. Starostecki, EH-30 
Lewis G. Hulman, EH-32 
Robert W. Barber, EH-34 
Joseph E. Fitzgerald, EH -35 
Oliver D. T. Lynch, Jr., EH-331 
Harry J. Pettengill, EH-332 
Carol Borgstrom, EH-25 
Norman Davison, EH-342 
Critz George, DP-123 
John J. Schinkle, AL/SPD 
Tom Lukow, OOE/WPO 
Tom Hindman, DP-12 
Nolan Bailey, AL/SPO 
Art Follett, DP-122 
Jill Lytle, DP-10 
Dennis Krenz, Al 
Jack Tillman, DOE/WPO 
Wallace Karnack, ACNFS 
Morris Reich, BNL 

A J~if! {t;h0 1~ Office of Safety Appraisals 
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SUMMARY 

Background 

The Office of the Deputy Assistant Secretary for Safety, Health and Quality 

Assurance, EH-30 (hereinafter referred to as EH), has reviewed the Final 

Safety Analysis Report (FSAR) (December 1988 version as modified and 

supplemented through June 15, 1989) for the Waste Isolation Pilot Plant (WIPP) 

Facility located near Carlsbad, New Mexico. The purpose of EH's oversight 

review was to independently document in a Safety Evaluation Report (SER) the 

completeness and adequacy of the FSAR documentation in accordance with DOE 

Order 5481.1B. The principal programmatic responsibility for assuring the 

safety of operation of the WIPP Facility rests with DOE's Office of Defense 

Programs (OOE/DP) and DOE's Albuquerque Operations Office (DOE/AL) . 

The construction of the WIPP Facility has been completed and the facilities 

are being readied for operation in order to carry out an initial 5-year Pilot 

Plant Phase (Test Phase). The Test Phase is intended to demonstrate 

conformance to applicable environmental performance standards. Where 

complete, the EH review fully addressed the adequacy of the WIPP FSAR for the 

lifetime of the structures (i.e., design criteria for above ground structures 

and site characterization}. Elsewhere, the EH review was limited to the Test 

Phase because of program uncertainties regarding the particulars of operation 

beyond the Test Phase. The review was further limited by the program decision 

to process and store only Contact Handled (CH) Transuranic (TRU) waste during 

initial operation. To completely access facility operations and safety 

beyond the Test Phase, and more specifically to evaluate those safety 
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procedures used for the processing and storing of Remote Handled (RH) TRU 

waste, will require addenda to this evaluation. 

Principal areas reviewed by EH include: Site Characteristics; Principal 

Design Criteria; Plant Design; Process Description; Radiological Protection; 

Accident Analysis; Conduct of Operations; Operational Safety Requirements; 

Quality Assurance; and Decontamination and Decommissioning. 

The EH initial review of the December 1988 FSAR concluded that additional 

information and clarification by the responsible program offices was required. 

Requests for this information were formally transmitted to DOE/WPO (Refs. 1 

and 2}. In order to expedite resolution of those comments and questions, 

meetings between DOE/EH, its DOE/WPO/AL counterpart and their respective 

contractors, were held at the WIPP site on April 24-28, 1989. Further 

discussions were held at the Bechtel offices in San Francisco, California, and 

during the DOE/EH Readiness Review Inspection (RRI) performed at the WIPP Site 

during May 8-15, 1989 (Refs. 3 and 4}. 

The actions noted above have resulted in numerous revisions and clarifications 

to the FSAR. Incorporated in this SER are EH's consideration of those 

revisions of the FSAR and supplemental information provided in formal 

responses to EH Requests for Additional Information (RAI}. In general, 

DOE/WPO/AL has limited actual revision to the FSAR to those instances where 

the information is explicitly required by DOE Orders. In a number of other 
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~ instances OOE/WPO/AL has chosen to provide substantive information, including 

commitments EH considers essential to safe operation, in the formal responses 

to the RAis but not to incorporate the information in the FSAR. It must be 

noted that the EH review and related concurrences are based on giving full 

weight to both the FSAR modifications and the supplemental information 

provided in the RAI responses. It is the EH position therefore that the 

formal RAI responses provided by OOE/WPO/AL have the same status and require 

the same control as the contents of the FSAR. 

• 

~ 

All statements and findings in this SER are provided in a format that 

parallels the FSAR for the WIPP Facility. For each FSAR chapter or section 

for which there were substantive issues, a complete description is presented. 

This description includes: (1) a summary description of the FSAR chapter or 

section; (2) the acceptance criteria used by EH to evaluate the chapter or 

section; (3) a complete statement of the issues and resolutions, as 

appropriate; requests for additional information if needed; and {5) the 

conclusions and open issues, if any. For those sections of the FSAR where 

there was no substantive technical information requiring a detailed safety 

review, there are no sections in the SER. 

A complete compilation of all comments, questions, and requests for additional 

information, along with WIPP Project responses are included as Appendix B. In 

addition, Appendix A provides a cross reference of all the Appendix B requests 

for additional information to the SER text . The numbering system used to 

identify the questions, comments and issues, and the subsequent responses are 

consistent with the chapter/section numbers used in the FSAR, thus allowing 
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for rapid cross-referencing by the reader. Appendix C is a compilation of 

Readiness Review Inspection (RRI) findings that require modification of the 

FSAR and that are not tracked in the RRI report (Ref. 4). Appendix 0 lists 

the acronyms used in this report. Appendix E lists the principal participants 

in this review. 

Findings 

As a result of the FSAR review, 23 items were still outstanding as of June 15, 

1989. Table 1 summarizes the open items, with appropriate references to 

chapters or sections of the SER that provide the detailed discussion for that 

open issue. The table does not include the Appendix C RRI findings that will 

require modification of the FSAR and the Appendix C findings will be tracked 

to closure by this report. 

The more prominent open items identified in the SER include: Quality 

Assurance (staffing, qualifications, and authority); Structural and Systems 

Design (CH Area and electrical systems); Waste Monitoring and Retrievability 

(room closure and decontamination and decommissioning plan); and Accident 

Analysis (source term and scenarios). 

EH intends to issue a supplement to the SER upon completion of all open items. 
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Table 1. Listing of Open Action Items from WIPP FSAR Review 

Item FSAR Chapter/ 
No. Section 

1 11 

2 11 

3 11 

4 4.2 

5 4.4 

6 4.4 

7 4.4 

8 4.4 

9 4.4 

10 2.10 

Open Action Item 

The DOE/WPO Quality Assurance (QA} Organization does not 
have sufficient resources and authority for adequate 
control of operations at WIPP. Also, the interface 
controls and responsibilities, both external and internal, 
between organizations of the three major participants are 
not clearly defined. 

Engineering staff of DOE/WPO and the operating contractor 
lack technical understanding of the facility's design 
bases, design calculations and their related quality 
control. 

The DOE/WPO Project Manager's authority to direct the work 
of project participants and to stop unsatisfactory work 
should be described and substantiated. 

Four of the columns on Line F of the CH Area were found to 
be overstressed by about 13 percent. This was found for 
the dead load, live load, and design wind load 
combination. 

The design bases for the electrical system (standards and 
guides) must be identified in the FSAR. 

The description of the diesel generator start system 
should be included in the FSAR. This was removed in the 
June 1989 revision. 

Uninterruptible Power Supply (UPS) loads must be less than 
the design capacity of that equipment. 

Verification that the battery can supply 30 minutes of 
power at rated conditions is necessary through testing or 
analysis. 

FSAR wording clarifying startup of diesel generator (local 
or remote) is necessary. Also, the FSAR wording should be 
changed to reflect actual operator actions required to 
restore power to the UPS within 30 minutes. 

Monitoring of filled CH TRU waste storage rooms is 
required to ensure structural stability of these rooms and 
adequate performance of the installed rock bolts 
throughout the retrieval period, i.e., ten years. It is 
not as yet clear how such a program can be implemented in 
those CH TRU waste storage areas filled with containers . 
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Item FSAR Chapter/ 
No. Section Open Action Item 

11 12 The Retrievability plan and the Decontamination and 
Decommissioning Plan for the Test Phase must be completed 
by the project and confirmed acceptable prior to 
emplacement of waste. 

12 7 The source term assumptions are inconsistent with the WIPP 
Waste Acceptance criteria. Also, administrative controls 
are not sufficiently detailed and additional analyses 
should be done to calculate worker doses for maximum 
source term accident conditions with and without 
respirators, i.e., 1000 PE-Ci (Pu-239 equivalent curies) 
and 69 PE-Ci, respectively. 

13 7 Doses for workers assumed to remain in the immediate 
accident area for accident scenarios C2 and C3 should be 
recalculated using assumptions consistent with previous 
accident analysis calculations. 

14 7 

15 7 

16 7 

17 7 

18 7 

19 3.3.2 

The FSAR estimates 2 x 10·• drum fires/year for accident 
C-7. Therefore, this accident requires analyses 
incorporating the fire suppression system impact on 
potential doses to workers. 

A respiratory mask requirement for workers downstream from 
the active and open waste storage area is needed. 

The potential for underground roof falls should be 
evaluated including the potential for releasing material 
from the stored CH TRU waste containers. 

The catastrophic hoist accident {CS) requires calculations 
to verify that the probability is sufficiently low so that 
no accident analysis is required. 

The waste drum fire propagation accident {C10) requires 
recalculation of probability values. 

WIPP has not specified when and how often the valves used 
as isolation dampers in the air handling system are 
tested. Also, a copy of the test standards and procedures 
should be provided and permissible leakage rates 
specified . 
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Item FSAR Chapter/ 
No. Section 

20 2.10 

21 4.4 

22 3.1 

23 4.3 

Open Action Item 

The specifications of the threshold values, i.e.,± 0.5 
inches from the extrapolated data, to be used in the 
monitoring are not contained in Section 1.5 of the FSAR as 
committed at the April 24-28, 1989, FSAR meeting. 

The description of the Failure Mode and Effects Analysis 
for the electrical system should specify that only single 
failures of the system were analyzed. 

The flow chart implementing the component classification 
criteria (Figure 3.1-1 in the FSAR) was inconsistent with 
the stated criteria with respect to the differences 
between Class IliA and Class IIIB. Although the figure 
was removed from the May 1989 FSAR, it should still be 
verified that the figure was correct in the Design Basis 
Document. 

Modify Subsection 4.3.1.1.1 of the FSAR to indicate that 
the shaft linings did not in fact include a ground 
movement component in their design. 

*This issue was discussed in the SER, its resolution and closure is also 
being tracked by the RRI process. 
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~ CHAPTER 1 - WIPP GENERAL DESCRIPTION 

~ 

~ 

1.0 SUMMARY DESCRIPTION 

This chapter was written as an introduction for the FSAR. It briefly 
describes the organization of the FSAR, the WIPP Facility•s purpose and goals, 
and its operations and technical programs. The introductory chapter also 
identifies the agents and contractors participating in the WIPP Project. 

Most of the sections of this introductory chapter contain information 
which either simply introduces the facility or summarizes information provided 
in much greater technical detail elsewhere in the FSAR. Notably, Section 1.5, 
entitled Technical Programs, does contain technical information that warranted 
EH review; however, for purposes of efffciency, the EH review of Section 1.5 
has been incorporated in the review of Section 2.10 of the SER. Additionally, 
Chapter 1A of the FSAR summarizes the accident scenarios that were analyzed 
and these are covered in detail in Chapter 7 of the SER. 
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CHAPTER 2 - SITE CHARACTERISTICS 

This chapter of the FSAR describes the site in the vicinity of the WIPP 
in terms of: Geography and Demography; Nearby Industrial, Transportation and 
Military Facilities; Meteorology; Surface Hydrology; Subsurface Hydrology; 
Regional Geology; Geology in the Vicinity of WIPP; Vibrating Ground Motion; 
Surface Faulting; Stability of Subsurface Materials and Foundations; and Slope 
Stability. It is to be noted that an important guideline for the review of 
this chapter was the assumption that the legislation pending in Congress 
and/or Administrative land withdrawal with the Department of Interior pertain
ing to the withdrawal of the entire 10,240-acre area within the WIPP Site 
boundary for DOE exclusive use would be approved. 

SECTION 2.1 -GEOGRAPHY AND DEMOGRAPHY OF THE AREA AROUND THE WIPP FACILITY 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the WIPP Facility location and 
configuration, exclusion areas, and nearby population distribution. The WIPP 
Facility is located within a site boundary which is defined by a square, four 
miles on a side, containing 10,240 acres committed to the WIPP Facility. 
Approximately centered within the square is a fenced area of about 35 acres 
which contains the WIPP surface structures and is designated as Zone I (FSAR 
Fig. 2.1-3). An area of about 1800 acres, which encompasses Zone I and 
overlies the existing and planned underground development is designated as 
Zone II. Most of Zone II lies within a chain link perimeter fence, called the 
Secured Area, with access restricted to authorized personnel. The WIPP site 
boundary is located at least one mile beyond any point on Zone II. 

All land within the WIPP site boundary is federal land and is intended to 
remain under federal control during WIPP operation. Only mining and drilling 
associated with the WIPP Project is permitted in Zone I and in the Secured 
Area. Cattle grazing is permitted outside the Zone II area . 
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There are no communities within 10 miles of the WIPP Facility. The 
nearest community is loving, with a population of 1,450, which is 18 miles ~ 
from WIPP. The nearest significant population center is Carlsbad which is 26 

miles west of the WIPP and has a population of 27,000. In 1976, there were 
about 94,000 people living within 50 miles of the WIPP Facility. The 
estimated population by the Year 2005 is 204,000. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used to review this section of the FSAR were taken 
primarily from USNRC Regulatory Guide 3.26 for nuclear fuel reprocessing 
plants {Ref. 1). 

Specific acceptance criteria used to evaluate Section 2.1 were 
demonstrated adequacy of: 

1. Description of the location of the facility and a clear map for an 
area of at least a 50-mile radius around the facility. 

2. Definition of site boundaries including distances from significant 
facility features to the site boundary. 

3. Delineation of exclusion areas and description of legal rights with 
respect to the land ownership. 

4. Identification of the boundaries for establishing effluent release 
limits. 

5. Description of population distribution as a function of distance and 
direction. 

6. Description of uses of nearby lands and waters within at least a 
five-mile radius. 
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7. Identification of activities conducted within the site boundary other 
than those directly related to the operation of the facility. 

3.0 ISSUES 

1. Section 2.1.2 of the FSAR states that •legislation is pending before 
Congress that will result in the permanent withdrawal of the entire 
10,240-acre area within the WIPP Site boundary for DOE exclusive 
use.• The SER review is based on the assumption that the legislative 
process is completed. 

Resolution: 

None required. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides an acceptable analysis of the Geography and Demography of 
the Area provided that the precondition discussed in Paragraph 3.0 is met . 
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SECTION 2.2 - NEARBY INDUSTRIAL, TRANSPORTATION AND MILITARY FACILITIES 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the industrial and extraction 
activities, oil and gas pipelines, land and water transportation routes, 
airports and aviation routes, and military operations that could have a 
potential effect on operations at the WIPP Facility. 

There are ranches and gas wells within five miles and three potash mines 
and two chemical processing plants within ten miles of the WIPP Facility. 
Sixteen gas pipelines are located within a five-mile radius of the WIPP 
Facility; the closest is 1.2 miles from the WIPP surface structures. Two 
airways pass within five miles of the WIPP Facility; however, the FSAR states 
that because of the low number of flights and the size of the facility the 
probability of an air disaster at the WIPP Facility is considered to be 
insignificant. The White Sands Missile Range (WSMR) is located about 160 
miles west of the WIPP Facility. About six aircraft from WSMR fly over the 

• 

WIPP Facility in a year. Missile and drone test activities are conducted at • 
WSMR but none overfly the WIPP Facility. 

An evaluation of potential accidents indicates that the risks due to 
nearby industrial, transportation and military activities, ate small. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used to review this section of the FSAR were taken 
primarily from Subsection 2.1.3 of the USNRC Regulatory Guide 3.26 (Ref. 1). 

Specific acceptance criteria used to evaluate FSAR Section 2.2 were 
demonstrated adequacy that there were no effects of: 

1. Oil or gas pipelines which cross or pass close to the facility. 

2. Nearby industrial, mining or agricultural activities. 
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3. Aircraft, missiles or drones, overflying the facility. 

4. land and water transportation routes which cross or pass close to the 
facility. 

3.0 ISSUES 

1. Missile and drones are tested around the WIPP Facility. Information was 
requested on the potential effects of a missile or drone impact. 

2. 

Resolution: 

The intent of the FSAR was clarified to indicate that there is a 
minimal potential that a missile or drone malfunction could affect 
the WIPP Facility, since all missiles and drones flown around the 
WIPP area are equipped with fail-safe devices that are initiated 
either automatically or by a flight safety officer. The response is 
considered acceptable and this issue is resolved . 

Information was requested regarding the effects on WIPP of present 
and future mining activity in the vicinity of the WIPP Facility. 

Resolution: 

The FSAR will be moditied to indicate that the minimum of one mile of 
intact salt surrounding the waste emplacement areas is adequate 
protection for the potential mining activities in the vicinity. This 
is based on recommendations made by the Oak Ridge National laboratory 
and the Geological Characterization Report (Ref. 34). The response 
is considered acceptable and this issue is resolved . 
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4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides an acceptable description of nearby industrial, 
transportation and military facilities. 
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SECTION 2.3 - METEOROLOGY 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the regional climatology, local 
meteorology, the WIPP on-site meteorological measurement program, 
paleoclimatology and potential climatic changes. The primary focus of this 
section is to address the impact of meteorological issues on the design of the 
WIPP Facility, particularly the specification of wind and tornado design 
velocities as well as the determination of radiological doses at the WIPP Site 
boundaries. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used to review the on-site Meteorological Measurement 
Program included USNRC Regulatory Guide 1.23 (Ref. 9} and the ANSI Standard 
cited in Ref. 10 . 

Specific acceptance criteria used to evaluate Section 2.3 were 
demonstrated adequacy of: 

1. Description of the general climate of the regions based on standard 
climatic summaries. Consideration of the relationships between 
regional synoptic-scale atmospheric processes and local (site} 
meteorological conditions based on appropriate meteorological data. 

2. Data on severe weather phenomena based on standard meteorological 
records from a nearby representative National Weather Service Station 
(Roswell} and applicability of the data to local site conditions. 

3. Operating basis tornado parameters as substantiated by two 
independent methods. 

4. Operating basis wind velocity data . 
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5. Documents for other meteorological and air quality data used for 
safety related design and operating bases. 

3.0 ISSUES 

1. A series of questions were raised concerning the details of the 
AIRDOS calculations that were performed to assess potential wind 
borne radiation dosage. First, EH raised a concern on the use of the 
AIRDOS model, which is primarily an averaging calculation, to arrive 
at maximum exposure levels from an accidental release. Second, a 
question was raised concerning the frequency distribution of 
stability classes that is used as input to the AIRDOS calculation. 

Resolution: 

The response provided to comments in Subsection 7.2 (Appendix B) 
indicates that the AIRDOS model used a limited plume spread for the 
calculation of accidental release. Radionuclide concentrations were 
then calculated along the plume centerline at discrete distances 
downwind for each of seven stability classes. The case which 
resulted in the highest concentration for the selected receptor 
locations was chosen. This is considered an acceptable approach and 
this issue is resolved. 

The frequency distribution of stability classes used as input to the 
AIRDOS calculation is significantly different from that reported at 
the nearby Roswell Site. However, DOE/WPO indicated at the April 
FSAR review meeting that they are committed to recalculation of the 
AIRDOS predictions during the Test Phase, using site specific data 
taken with the currently placed instrumentation. On this basis the 
question associated with the frequency distribution used in the 
AIRDOS calculation will be eliminated. 

2. The specification of the WIPP site-specific Design Based Tornado 
(DBT) is based on information (Ref. 8) using meteorological data for 
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the period 1916-1976. This yielded design wind velocities of 
183 mph. Since it is known that some relatively large tornadoes have 
occurred in the WIPP vicinity in recent years, the validity of this 
information was questioned. 

Resolution: 

Or. T.T. Fujita was contacted to discuss the adequacy of the design 
wind velocity in light of this new information. Based on his 
knowledge of the current state of the tornado data base, he indicated 
that updated design wind velocities would be close to those used in 
the original structural design. Since it was found from the 
structural evaluations that adequate safety margins exist in the 
design when subjected to tornado loadings, it is felt that the DBT 
used in the structural analysis is acceptable and this issue is 
resolved. 

3. A question was raised as to the adequacy of the locations of the on
site meteorological sensors, and the impact of the buildings on these 
measurements. Since the AIRDOS model cannot include building wake 
effects in the calculations, such effects could negate the adequacy 
of the calculation. 

Resolution: 

In the on-site meteorological measurement program described in the 
FSAR, the sensors were originally located close enough to the 
structures to influence measured data. The May 1989 revision to the 
FSAR indicates that the instrument sensors have been relocated away 
from existing surface structures such that flows to the sensors are 
not influenced by the buildings. Such a relocation satisfies the 
conditions assumed for the AIRDOS calculations and this issue is 
resolved . 
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4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 

Appendix B, provides an acceptable analysis of the meteorology. 
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~ SECTION 2.4 - SURFACE HYDROLOGY 

1.0 SUMMARY DESCRIPTION 

~ 

This section of the FSAR describes the surface hydrology in the vicinity 
of the WIPP Site. The WIPP lies in a 44,500 square mile basin that drains 
into the Pecos River. The river has headwaters close to Santa Fe, New Mexico 
and empties into the Rio Grande River after a course of about 500 miles. The 
WIPP Site is about 14 miles east of the Pecos at about midway along its 
course. The elevation of the WIPP surface structures is about 500 feet above 
the river elevation at its closest point to the WIPP. 

There are no major drainage features east of the Pecos (the WIPP side). 
There is a topological depression (Nash Draw) about four miles northwest of 
the WIPP, but this drainage feature carries water only during very wet years. 
The bed elevation of Nash Draw is about 250 feet below the surface elevation 
of WIPP. 

The WIPP area has an arid to semi-arid climate with average precipitation 
of 12 inches per year. The drainage systems at the WIPP were designed for 
"probable maximum precipitation" storms specified in a Corps of Engineers 
study (Ref. 11). The maximum precipitation for a six-hour period at the WIPP 
area is 25 inches. The normal drainage of areas north, south and west of the 
WIPP is to the west into Nash Draw and does not pass through the WIPP Site. A 
series of interceptors are provided east of WIPP to divert runoff from the 
area east of the WIPP. 

The maximum flood stage on the Pecos River at the WIPP Site is 42.1 feet 
(corresponding to a flow of 120,000 cubic feet) and occurred on August 23, 
1966. It is judged to be inconceivable that a flood could effect the WIPP 
Facility which is 500 feet above the river elevation. 

Several dams exist along the Pecos River. Five of these dams are 
upstream of the WIPP Site and all together have a maximum storage capacity of 

~ about 900,000 acre-feet (4x1010 cubic feet). It is argued that this quantity 
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of water is insufficient to cause any flooding that could raise the river 
level (420 feet above the probable maximum flood stage) by an amount required 
to affect the WIPP. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section were taken primarily 
from USNRC Regulatory Guide 3.26 (Ref. 1) . . Specific acceptance criteria were 
that: 

1. Surface water could not drain into the WIPP Facility and thereby 
affect its operation. 

2. Floods and dam failure would not affect the WIPP Facility. 

3. The FSAR describes the hydrologically related design bases, 
performance requirements, and operating procedures important to 
safety. 

3.0 ISSUES 

1. The FSAR indicates that no liquid effluents are discharged from WIPP. 
This section of the FSAR does not contain a description of the 
process used to ensure that the containment waste (such as water used 
for decontamination) is not mixed with surface drainage effluent from 
the site. 

Resolution: 

The liquid effluent from the WIPP Site are separated so that 
potentially contaminated waste is collected, tested and stored at the 
site if found to be radioactive (see Section 5.4 of the FSAR). There 
is no mixing of water which is used for decontamination and normal 
rainfall at the site. It is therefore concluded that there is no 
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~ potential for mixing the contaminated and non contaminated wastes. 

~ 

~ 

This response is acceptable and this issue is resolved. 

2. The FSAR refers to a system of drainage ditches used to collect 
surface runoff and to pass the runoff through the site. The FSAR 
indicated that the drainage ditches were described in Figure 2.4-3, 
but that figure contained no reference to the drainage system. 

Resolution: 

A system of drainage ditches (see Figure 2.4-3 of the May 1989 
revision to the FSAR) is provided to divert the rainfall runoff at 
the site into natural drainage systems in the area. These ditches 
provide an acceptable drainage system for the rainfall at the site. 
This response is acceptable and this issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides an acceptable analysis of Surface Hydrology. The WIPP 
Site is located in a dry area and is at a high elevation relative to the 
natural drainage features in the area. It is concluded that flooding and 
runoff problems are not expected to be significant at the site. The elevation 
of the WIPP surface facilities is 500 feet above the Pecos River and 250 feet 
above the Nash Draw, the only two prominent drainage features in the area. 
The vertical separation ensures that flooding in the area will not affect the 
WIPP Site. Failure of dams on the -Pecos River would not release sufficient 
water to raise the river elevation by 500 feet. The region is arid and most 
precipitation in this area is lost through transpiration. This reduces the 
likelihood of surface runoff either entering the WIPP Site or of passing 
through the WIPP Site and potentially spreading contamination. 
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Provisions are made to collect local runoff so that it does not affect 
the operation of the facility and does not allow for contaminated water to 

enter the drainage features in the area. 
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SECTION 2.5 - SUBSURFACE HYDROLOGY 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the subsurface hydrogeologic 
conditions in the vicinity of the WIPP Site. The site is quite dry with a few 
formations that contain aquifers. The aquifer bearing formations are 
separated by rather thick layers of rock having very low permeabilities, 
thereby restricting any vertical migration of water from one aquifer to the 
other. 

Several aquifers are located in the near surface formations (within about 
150 feet of the surface). These aquifers again exhibit rather low 
permeability and are charged from and discharge into the Pecos River. Little 
use is made of the water contained in the aquifers. 

The majority of the water used in the region is taken from the Capitan 
Reef aquifer. This aquifer is located in the Bell Canyon formation, which is 
about 2300 feet below the horizon of the WIPP storage area. The Capitan Reef 
aquifer is charged from and discharges into regions that are remote from the 
WIPP area. The low permeability of the Salado and Castile formations located 
above the Capitan Reef hydrologically isolate this aquifer from the WIPP Site. 

In addition to the aquifers, pockets of entrapped brine are found in the 
halite and potash formations. These pockets are apparently stable, under 
reasonably high pressure equal to the lithostatic pressure, and can be quite 
large, that is, contain up to several hundred thousand gallons of brine. 

The FSAR contains data describing the significant hydrologic properties 
(e.g., transmissivity, storage, etc.) in each of the host rock formations from 
the ground surface down to depths of about 2500 feet, which is below the WIPP 
storage horizon. These data were obtained from observations made at existing 
wells, exploratory wells drilled in support of the WIPP Project and data 
collected during the mining operations at WIPP . 
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2.0 ACCEPTANCE CRITERIA 

The data in the FSAR include descriptive material for the geohydrology at 
the site. These data were reviewed to ensure that they were consistent with 
the conclusions deduced in the FSAR. The goal of the review was to develop 
confidence in the conclusion that the WIPP storage horizon is hydrologically 
isolated from the two aquifers {Dockum Group and Castile) in the region during 
the Test Phase. This would ensure that contaminated water from WIPP could not 
enter the groundwater systems and, in turn, that groundwater would not seep 
into the WIPP facilities during the Test Phase. 

Specific acceptance criteria that were used to evaluate this section were 
taken from the following sections of Appendix IV of the 10 CFR 111 
{Ref. 12): 

1. 960.4-2-1 Geohydrology - this criteria requires that there is not 
potential for connection between aquifers in the area and the 
Facility. 

2. 960.4-2-6 Dissolution - the rock types and water in the area will 
not lead to dissolution of material around the Facility. 

3. 96-.5-2-10 Hydrology- the local hydrology, in terms of 
potentiometric surfaces, is compatible with the construction and 
operation of the site. 

3. 0 ISSUES 

1. The FSAR referred to numerical modeling of the hydrologic system at 
WIPP but did not contain specific information regarding the models. 
Information on these models is required so that a better 
understanding of the hydrologic system at WIPP could be developed . 
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Resolution: 

There is an extensive hydrologic experimental program that is ongoing 
and is a part of the ·1 ong term assessment va 1 i dati on. Three ongoing 
modeling efforts are being conducted by the Sandia National 
Laboratories (SNL). Numerical simulation of groundwater flow in the 
Culebra initially used the three-dimensional finite element code 
SWIFT-II using variable fluid density and a single porosity formula
tion. This is presently being modified to a dual porosity formula
tion. The Second Interim Report on this simulation (Ref. 13) was 
released in March 1988, with the final report due later in 1989. 

A second SNL modeling effort is under way to formulate a full 3-D 
model of potential release paths from the facility horizon to the 
surface aquifers. This will be completed in FY 1991. A third 
modeling effort is underway by the SNL Performance Assesszer.t Te~ -
formulate a regional Los Medanos hydrologic model from the surfac= 
through the Bell Canyon formation. This model is presently s~~-~ 
for completion in FY 1991. 

These descriptions of the hydrologic modeling provide an ac-:.-:.z= ~ 

basis for understanding the site hydrology and this iss~~ ~; 

resolved. 

The FSAR contained a reference to large cavities, fill eo: .- :..~ 

pressurized brine, in the vicinity of WIPP. There was ~ =::r.c=-..--:

these large cavities could create problems if they were ~-::::-:e= 

during the mining operation . 

---::-.. -: : --
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Resolution: 

The FSAR referred to the fact that some of the potash mines in the 
vicinity of WIPP contain large cavities that are filled with pres
surized brine. The extent to which such cavities exist was inves
tigated. It was determined that these are not open cavities but, 
rather interconnected porous zones. These pockets have not been 
observed in the WIPP shafts. All of the observed cavities are at 
least 5 miles laterally away from WIPP. These data are referenced in 
the May 1989 revision to the FSAR. This response is acceptable and 
this issue is resolved. 

3. The FSAR referred to the difficulty and uncertainty in obtaining 
sorption data applicable to the WIPP Site. A concern was raised as 
to the planned program to resolve this uncertainty. 

Resolution: 

• 

The May 1989 revision to the FSAR has referred to a SNL program • 
(Ref. 14) to evaluate these data and to perform an assessment of 
long-term radionuclide transport. This was reviewed and found to be 
acceptable and this issued is resolved. 

4. The FSAR refers to studies suggesting the possibility of salt 
dissolution at large depths and the evidence of such dissolution 
being manifested in "localized collapse features." The concern 
existed that such activity could create voids in the vicinity of 
WIPP. 

Resolution: 

The May 1989 revision to the FSAR used data contained in Refs. 15 and 
16 to confirm that evidence of salt dissolution is not present near 
the WIPP Site. These references were reviewed and substantiate the 
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conclusion that salt dissolution has not occurred near the WIPP Site. 
This issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides an acceptable analysis of the subsurface hydrology. The 
WIPP Site is located in a relatively impermeable salt formation where any 
fractures will tend to heal with time. The impermeable host material for the 
repository together with the rather large separation of the storage horizon 
from known water sources support the conclusion that water inflow or outflow 
from the facility should not present any safety issues. It is important to 
note that SNL has long range planned hydrologic experimental programs which 
are part of the long term assessment and should uncover any major problems, 
should they exist. It is also important to note that the EH review focused on 
the Test Phase. Therefore, no specific consideration was given to potential 
hydrologic problems which may occur during closure. The data required for 
this evaluation will be developed during the experimental program . 
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SECTION 2.6 - REGIONAL GEOLOGY 

1.0 SUMMARY DESCRIPTION 

The major geological features found within a radius of about 200 miles of 
the WIPP Facility are discussed in this section of the FSAR under the headings 
of (1) Regional Physiography and Geomorphology, (2) Regional Geologic and 
Structural History, (3) Regional Stratigraphy and Lithology, (4) Regional 
Structure and Tectonics, and (5) Pleistocene Climate of the WIPP Facility. 

The WIPP Site is in the southwestern portion of the Great Plains 
physiographic province. This province is a broad highland belt, sloping 
gently eastward, and bordered on the north and west by the Rocky Mountains and 
Basin and Range province and on the east by the Central Lowlands province. 
The major permanent drainage of the area is the north-south flowing Pecos 
River located 14 miles west of the WIPP Facility. The Delaware Basin, in 
which the WIPP Facility is situated, is located in the Pecos Valley section of 
the Great Plains physiographic province. Much of the surface of the Pecos 
Valley Section exhibits karst topography pitted by numerous sinks and other 
karst features. The largest of these dissolution features are Nash Draw 
located four miles northwest of the WIPP Facility and San Simon Swale located 
20 miles east. The WIPP Facility is situated on the western flank of a low 
drainage divide which separates these two features. 

The geologic record of the region suggests a history of sedimentation 
upon a Precambrian basement and organic activity. This was followed by 
erosion and the onset of mild epeirogenic movement. The development of a 
shelf and basin setting in the late Paleozoic era resulted in an accumulation 
of clastics, carbonates, and evaporite reaching a maximum of 20,000 ft. Since 
that time the region has been mainly emergent and has undergone a slight east
south east tilt. The major geologic events of southeastern New Mexico 
subsequent to the development and filling of the Delaware Basin are a period 
of submergence and the Laramide Orogeny in the Mesozoic era, Basin and Range 
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uplift, erosion/dissolution and eolian activity and sedimentation in the 
Cenozoic era. 

The underground WIPP Facility is located in the approximately 2000 ft. 
thick Salado formation which is part of the Ochoan sedimentary sequence. 

Most of the large scale structures in the region were completely formed 
by the late Paleozoic. The remainder, including regional tilting, were formed 
as the result of mid to late Tertiary and Quaternary Basin and Range - related 
doming and faulting. The features are discussed according to structural type 
and time of formation. Major folds, flexures and faults in the WIPP Facility 
region are discussed separately. 

Based on the type and location of the glacial and periglacial features of 
the region, the probability of future glacial disturbance to the WIPP Facility 
is minimal. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section of the FSAR were 
taken primarily from 10 CFR 111, Part 960, Section 960.4-2-3, Rock Character
istics (Ref. 12). 

Specific acceptance criteria that were used to evaluate Section 2.6 were: 

1. The regional geology has been studied in depth, is well understood 
and described and illustrated. 

2. The description includes geologic history, typography, stratigraphy 
and lithology, structure and tectonics, and igneous activity. 

3. The regional geology allows for the identification of sites that 
contain geologic members that are massive, extensive, relatively 
homogeneous, and impermeable . 
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4. Maps, profiles, plots and cross sections are used to model the 
regional geology. 

More specific criteria used to evaluate Section 2.6 are contained in 
Appendix D-1, biologic criterion and site-selection factors, FEIS, October 
1980, (Ref. 17). 

3.0 ISSUES 

The geologic model used to predict the long term stability of the WIPP 
region and site is judgmental but is based on quantitative data developed from 
extensive site characterization studies. Much of the information in the 
geologic model is the result of extensive work done by the U.S. Geological 
Survey. Other information has been derived from core boring and geophysical 
investigations. The geologic model is judgmental in that it is based on 
information derived from sample points often far apart but generally not 
specified. The information on geologic conditions between sample points is 
based on geologic inference and/or extrapolations which is typically done for 
such geological investigations. 

1. A request was made to obtain estimates of the level of subsidence 
which is anticipated due to the underground excavations at the WIPP 
Facility. 

Resolution: 

Based on additional information provided at the April 24-28, 1989 

FSAR review meeting, using conservative assumptions regarding the 
extraction ratio for the WIPP Facility, the average subsidence was 
estimated at about 5 inches. An upper bound level of 15 inches was 
also conservatively estimated. These subsidence levels are 
considered to be acceptable. Another factor supporting this 
conclusion, is that the existing subsidence in the nearby potash 
mines has not caused any concern over the years. Note that the 
extraction ratios at the potash mines are much higher than that of 
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the WIPP. The response is considered acceptable and the issue is 

resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides an acceptable analysis of the regional geology . 
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SECTION 2.7 - GEOLOGY IN THE VICINITY OF THE WIPP FACILITY 

1.0 SUMMARY DESCRIPTION 

The local geological features in the vicinity of the WIPP Facility are 
discussed in this section of the FSAR under the headings of (1) Physiography 
and Geomorphology, (2) Stratigraphy and Lithology, (3) Structure and 
Tectonics, (4) Geologic Mapping, (5) Geologic History, (6) Plot Plans and 
Profiles, (7) Engineering Geology, (8) Geochemistry and Geophysics, (9) 
Analysis of Foundations. 

The WIPP Facility is located near the eastern edge of the Pecos Valley 
section of the Great Plains physiographic province on the flank of a natural 
divide between Nash Draw and San Simon Swale. Much of the area is covered 
with eolian sand of very erratic distribution and thickness. 

The rock formations of the WIPP Facility from the precambrian basement to 
the surface are described with respect to stratigraphy and lithology, and 
structure and tectonics. In particular the Ochoan series of sediments are 
discussed in detail. Subsurface information generated by drill hole logs, 
test pits, mapping of the shafts, and geophysical investigations is given in 
plot plans and geologic profiles. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section of the FSAR were 
taken primarily from 10 CFR 111. Part 960 Section 960.5-2-9, Rock Character
istics (Ref. 12), and the validation of the criterion given in Chapter 2, 
USNRC Panel on WIPP report titled "Review of the Scientific and Technical 
Criteria for the Waste Isolation Pilot Plant" (Ref. 18). 
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Specific acceptance criteria used to evaluate Section 2.7 were : 

1. The geology of the site is such that the repository will not be 
breached by natural phenomena . 

2. The geology should permit the safe development and operation of the 
WIPP repository. 

3. The geological data collected over the past 10 years has served to 
corroborate the anticipated geologic formations and str~ctures and 
gives confidence in the geologic model of the repository. 

3.0 ISSUES 

None were identified. 

4.0 REQUEST FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides an acceptable analysis of the local geology. The related 
geomechanical behavior of the shafts, drifts, storage rooms and other 
appurtenances are addressed in Section 2.10. 

The WIPP Facility horizon is taken to mean the level of underground 
drifts, rooms, waste experimental area plus 50 ft. above and below this level, 
thus encompassing strata found in the roof and floor of the storage horizon. 
Approximately 5.5 miles of drift have been excavated in the facility's 
horizon. Of this total, 2.8 miles have been geologically mapped. Map Unit 1 
has been mapped or surveyed in all drifts to check for continuity o.f lithology 
and to check the geological structure throughout the facility's horizon. The 
underground drilling program, consisting of at least 126 vertical up and down 
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core holes, has demonstrated nearly identical stratigraphy throughout the 
facility's horizon. Individual map units vary slightly from sample point to 
sample point with respect to thickness, crystal size, and percentage of 
accessing constituents such as clay and polyhalite. Map units are considered 
to be fairly continuous. Surface mapping of the area around the WIPP Facility 
has been done by the U.S. Geological Survey. Underground mappings and 
geological characterization is an on going process and the data obtained thus 
far gave confidence in the geologic model of the WIPP. 

The geologic model of the WIPP Facility as depicted on maps, cross 
sections, profiles and written information thoroughly portrays the known 
information concerning the geology of the site developed in the past 10 years. 
The information developed has served to corroborate the geologic model and the 
judgments upon which it is based. Based on the above discussion, the 
geological consequences given in Section 2.7.4 of the FSAR are considered 
acceptable. 

It should be noted that forecasting the long term behavior of the 
underground openings at the storage horizon based on local geologic features 
only is insufficient. It needs to be supplemented by data obtained from 
continuous monitoring of the stability of the underground openings as 
discussed in Section 2.10 of this SER. 
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SECTION 2.8 - VIBRATORY GROUND MOTION 

1.0 SUMMARY DESCRIPTION 

Section 2.8 of the FSAR describes the procedures and the results 
associated with the definition of the Design Basis Earthquake {OBE) for the 
WIPP Facility. The DBE represents the design ground motion used in the 
seismic response evaluation of Class I and II structures and components of the 
facility. Its derivation is based on seismological and geological information 
pertinent to the site. The seismic hazard at the WIPP was evaluated through 
probabilistic techniques. The result of this evaluation was expressed in 
terms of seismic hazard curves which relate peak ground accelerations with 
annual probability of exceedance. On the basis of the WIPP hazard curves, it 
was concluded that the 1000 year acceleration {annual probability of 
exceedance 0.1~) corresponds to a 0.075g peak ground acceleration. In order 
to introduce additional conservatism, it was decided to set the peak accelera
tion of the DBE at 0.1 g. The latter peak acceleration together with the 
USNRC Regulatory Guide 1.60 design spectra {Ref. 19) define the DBE for the 
WIPP Facility. 

The task for deriving the design earthquake for the WIPP Facility was 
primarily carried out by Bechtel National, Inc . {San Francisco, California) 
with significant contributions from Professor Allen R. Sanford of New Mexico 
Tech {Socorro, New Mexico). The general procedure employed in arriving at the 
DBE, consists of the following steps: {a) evaluation of the seismicity in the 
region; (b) evaluation of the geologic characteristics and tectonic activity 
in the region; (c) correlation of earthquake activity with geologic structures 
or tectonic provinces; and d) development of probabilistic estimates of the 
seismic hazard at the site. It should be noted that the above procedure 
follows the general guidelines given in Section 2.5 of the USNRC Standard 
Review Plan (Ref. 20). This reflects that an adequate level of detail was 
incorporated into the derivation of the DBE at the WIPP Facility. It should 
be kept in mind, however, that the seismic design of the WIPP Facility does 
not have to be based on seismic criteria as severe as that used for the 

• seismic design of commercial nuclear plants that require significantly higher 
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performance levels. Thus, systematic application of all SRP acceptance 
criteria into the seismic design of the WIPP is judged by EH to be 
unnecessary. 

The regional seismicity discussed in the FSAR concentrates on seismic 
data reported in New Mexico and particularly earthquakes in the WIPP region 
(area within 180 miles of the site). Both microseismic as well as regional 
seismographic data were considered in the development of the seismic data 
base. For convenience, the seismic data base was subdivided into two 
categories, namely pre- and post-1962 earthquake data. The pre-1962 data are 
primarily of the macroseismic nature whereas the post-1962 data (up to 1986) 
are primarily instrumental data and represent the major portion of the seismic 
data base. The largest earthquake considered in the data base of the region 
is the 1931 Valentine Texas Earthquake (estimated Richter magnitude about 6.4) 
which occurred approximately 120 miles southwest of the WIPP Facility. The 
seismic data base appears to be complete for earthquakes having magnitudes 
greater than or equal to 3 (MM intensities greater or equal to approximately 
IV). 

Geologic evidence and recorded data associated with the WIPP region 
suggest that the region can be subdivided into two basic subregions, namely, 
the Permian Basin and the Basin and Range subregions. The Permian Basin 
subregion seems reasonably stable while the Basin and Range subregion is 
tectonically active with surface faults showing evidence of Quaternary 
movement. Earthquake activity in the Basin and Range subregion includes the 
1931 Valentine, Texas Earthquake. The WIPP Facility is located in the 
relatively stable Permian Basin subregion. Seismicity studies of the WIPP 
region also indicate consistent seismic activity reported in the Central Basin 
Platform which is a small area located west of the WIPP Facility. This area, 
although a part of the Permian Basin subregion, has demonstrated a distinct 
seismicity pattern (magnitudes about 3-4). Seismological studies, however, 
have concluded that the earthquakes of the Central Basin Platform are due to 
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operations in oil fields (secondary recovery efforts) and are not related to 
tectonic activity. 

The FSAR also describes the earthquakes of July 1972 (estimated magnitude 
about 2.8) and November 1974 (estimated magnitude about 3.8) which were 
associated with rockfall and considerable ground cracking at the National 
Potash Co. - Eddy County Mine. Based on an investigation of the origin of 
these two events the FSAR concludes that either of the above two earthquakes 
might have occurred at the rockfall site. Finally, based on the geologic and 
seismological evidence of the WIPP region, the FSAR concludes that no earth
quake activity of interest to the WIPP region is known to be correlated to 
specific faults (see also Section 2.9 of the SER). 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria considered in the present review are primarily 
contained in several DOE and USNRC reports. Refs. 8, 21, and 22 are the 
primary DOE sources of acceptance criteria pertinent to the evaluation of the 
design earthquake of the WIPP Facility. Similar USNRC sources, including most 
recent modifications in seismic criteria, are given in Refs. 20, 23, 24, 25 
and 26. Furthermore the review and acceptance process presented here by EH 
involves exercise of certain levels of engineering judgment which is an 
essential ingredient when dealing with predictions of earthquake response 
behavior. A balance of all of these aspects was maintained during the review 
process in order to reach a reasonable conclusion on the appropriateness of 
the seismic design input for the WIPP Facility. 

3.0 ISSUES 

The review of Section 2.8 of the WIPP FSAR resulted in a set of ten 
questions and/or clarifications, most of which were resolved after the April 
24-28, 1989 FSAR review meeting {Ref. 27) held at the WIPP Facility. The 
resolutions required making changes to the FSAR and providing additional 
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information (Appendix B). The remaining questions concerning Section 2.8, 
Vibratory Ground Motion, are related to the following issues: 

1. Potential mine induced seismic effects; 
2. Seismic attenuation; 
3. Definition of seismic hazard; and 
4. Seismic evaluation of underground facility. 

These issues are discussed below: 

1. Potential mine induced seismicity from existing mines in the WIPP 
region could be important to the WIPP Facility. The WIPP Project 
was requested to address the possible impact of mine induced seismic 
effects on the facility. 

Resolution: 

This issue was primarily brought up because of the uncertainty · 
associated with the origin of the July 1972 and November 1974 events 
which are reported in the FSAR. Based on studies conducted with the 
objective to locate these two events, it appears that their origin 
could have been related to a nearby potash mine (National Potash Co. 
- Eddy County) in which rockfall and considerable cracking was 
reported very close to the earthquake origin time (within one 
minute). The initial response (Appendix B) by the WIPP Project was 
that these two events "may or may not" have been mine related. 
Subsequent telephone discussions held during the April 24-28, 1989 
FSAR meeting (Refs. 27) on this subject with J. Litehizer and H. 
Taylor of Bechtel National, Inc. did not ~esolve the possibility 
that recorded seismic activity in the WIPP region could have 
originated at a nearby potash mine (approximately located 30 miles 
northwest of WIPP). It was further concluded that additional 
analysis cannot be performed since insufficient recorded data is 
available from the above two events. 
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Given the uncertainty of the origin of the July 1972 and November 
1974 events, the main question is what would be the possible impact 
of mine related dynamic activity on the WIPP Facility. The 
estimated magnitudes of the above events were 2.8 and 3.8 for the 
July 1972 and November 1974 earthquake, respectively. These 
magnitudes are considered low in the sense that they are not 
expected to produce ground accelerations at the WIPP Facility 
greater than those associated with the DBE. Accordingly, even if it 
is assumed that the largest of the above two seismic events 
originated at the potash mine, its impact on the WIPP Facility is 
judged to be less than that anticipated due to the occurrence of the 
DBE. This issue is resolved. 

2. Adequacy of the seismic attenuation employed in the derivation of 
the DBE at the WIPP Facility in view of recent developments in the 
ground motions modeling area . 

Resolution: 

The attenuation law used by Bechtel in the seismic hazard study of 
the WIPP Facility is compared in the FSAR with that used in the 1976 
work by Algermissen and Perkins (Ref. 28). In the latter study, 
attenuation relations from the western United States were considered 
with subsequent corrections to reflect a slower seismic attenuation 
which could be more representative for sites east of the Rocky 
Mountains. Such approach seems to be reasonable considering that 
(a) there are few strong ground motion data from earthquakes in the 
eastern United States while a large amount of such data are 
available from earthquakes in the western United States and (b) 
recorded data indicate that the seismic attenuation in the eastern 
United States is much different from that of the western United 
States. 

Since the 1976 study by Algermissen and Perkins (Ref. 28), however, 
several ground motion models have been developed. Such models were 
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considered in a very recent study of the seismic hazard in the 
eastern United States (Ref. 25). In fact, the Algermissen and 
Perkins model was excluded from the latter study. Given the fact 
that the estimation of the seismic hazard is directly affected by 
the particular ground motion model employed in the analysis, it was 
decided to take a closer look at the seismic attenuation employed 
for the WIPP region. 

After telephone discussions on this subject during the April 24-28, 
1989 FSAR review meeting (Ref. 27), it was agreed that the forms of 
ground motion attenuation contained in the recent study by 
Bernreuter et al. (Ref. 25) be considered for comparison purposes. 
In the latter study, a set of seven models were considered by an 
expert ground motion panel as part of the most recent seismic hazard 
characterization of the eastern United States. Some of these models 
(Boore-Atkinson, Taro-McGuire and Veneziano) were used by Bechtel as 
a basis for comparison with the attenuation employed in the seismic 
hazard study of the WIPP Facility (Ref. 29). 

In Figure 1, the WIPP seismic acceleration attenuation curves 
(solid) are plotted together with the corresponding curves obtained 
as a simple average of the above three models (dashed). The two 
results compare well. The differences shown for distances larger 
than about 200 Km are on the conservative side (distances of 
interest to WIPP region are up to 300 Km). 

The conclusion reached from this review is that the attenuation 
employed in the seismic hazard estimation of the WIPP Facility 
discussed in the FSAR, correlates reasonably well with ground motion 
models considered in a recent study by Bernreuter et al. (Ref. 25). 
It should be mentioned, however, that the Electric Power Research 
Institute (EPRI) has independently conducted a similar study (Ref. 
32) on the seismic hazard of the Eastern United States. EH 
recommends that the latter study be reviewed for possible 
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application to the WIPP Facility; however, for purposes of this SER, 
this issue is closed. 

3. The estimate of the seismic hazard at the WIPP Facility was not 
adequately justified. 

Resolution: 

In order to demonstrate the conservatism in estimating the seismic 
hazard at the WIPP Facility, Bechtel indicated that their hazard 
study considered Richter magnitudes larger than 5.0. This argument 
was not quite clear since the main conclusion reached from the WIPP 
seismic hazard study was that the peak acceleration at the site is 
about 0.075 g which was subsequently raised to 0.1 g for defining 
the DBE. Specifically, it was suspected that the latter peak ground 
acceleration could be on the low side considering the magnitudes 
which were associated with it. This issue was further examined with 
the objective to resolve the question of how individual magnitudes 
affect the total hazard curve obtained for the WIPP. Subsequent 
investigation of this issue led to the conclusion that the main 
contribution to the total hazard is due to earthquake magnitudes in 
the range of about 3.75 to 5.0 (Ref. 29). 

In order to further examine the adequacy of the total hazard curves 
of the WIPP Facility, EH considered the results of Ref. 21 dealing 
with seismic hazard models for DOE sites. In the latter study, 
hazard curves for two sites in New Mexico were obtained. Figures 2 
and 3 show the hazard curves for the Sandia National Laboratory and 
the los Alamos National laboratory, respectively, that were derived 
from the study reported in Ref. 21. It may be noted that the 1000-
year acceleration is associated with about 0.22 g which is much 
higher than that of the WIPP Facility. A closer examination of this 
difference, however, suggests that the proposed hazard curves of 
Ref. 21 for the above two sites may not be applicable to the WIPP . 
Specifically, by inspection of the Seismic Zone Map of the Uniform 
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Building Code (Figure 4) tt can be concluded that the increase in 
peak ground accelerations in the Sandia and Los Alamos sites is 
essentially due to localized behavior. The WIPP Facility located in 
southeast New Mexico, is associated with a more seismically quiet 
zone. A closer site to the WIPP than those reported in Ref. 21, is 
the Pantex Plant located in northwest Texas. Hazard curves for the 
latter site that were obtained in Ref. 21 are shown in Figure 5. 
From the latter figure it can be seen that the (best estimate) lOCO-
year acceleration corresponds to about 0.1 g which is also the peak 
ground acceleration of the DBE for the WIPP site. Furthermore, the 
recent seismic hazard study by Berneuter et al. (Ref. 25) of 69 
nuclear plant facilities located in the eastern United States was 
also considered by EH to further assess the adequacy of the WIPP 
hazard curves. Specifically, from the results obtained in the 
latter studies for the Comanche Peak nuclear plant (Figure 6) it can 
be seen that the 1000-year acceleration for this nuclear plant is 

~ 

less than 0.05 g by considering the 50th percentile of the constant 
percentile hazard curves. The corresponding acceleration at the 
85th percentile is about 0.13 g. Finally, it may be noted that the ~ 
seismic zone factor (equivalent to the peak ground acceleration) 
which is recommended by the Uniform Building Code (p. 168, 1988 
Edition) for Zone 1 (of interest to WIPP) is 0.075. 

The above discussion gives a qualitative appraisal of the hazard 
curves which were obtained in the seismic hazard study of the WIPP. 
From an overall prospective, it is concluded that the hazard curves 
(which form the basis for defining the peak acceleration for the 
DBE) were reasonably estimated based on the geologic and seismologi
cal data considered in the seismic hazard study. Finally, two 
additional items were considered by EH in judging the adequacy of 
the DBE. First, the design stresses in the structural members of 
the main structures of the WIPP such as the Waste Handling Building 
(Class II) are primarily dominated from tornado/wind loads. Second, 
the majority of these structures are steel frame structures which 
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are known for their inherent ductile behavior. The response is 
acceptable and this issue is closed. 

4. FSAR descriptions related to the assessment of the underground 
facility were inconclusive. Clear descriptions of what was actually 
done as well as justification of the approach employed in the 
seismic evaluation of the underground facilities at WIPP was 
requested. 

Resolution: 

As a result of the initial FSAR review, the following comment and 
request for additional information was made (Ref. 2): 

"The subject of underground seismic evaluation of the WIPP Facility 
is oversimplified in the FSAR (briefly mentioned in Section 2.8.6 
which in turn refers to Subsection 3.2.6). Although a relatively 
considerable effort was made in the FSAR in order to address how the 
design basis earthquake was obtained at the site, the corresponding 
definition for the underground part of the facility is very limited. 
Specifically, it is claimed that no credit was taken due to attenua
tion with depth and consequently the 0.1 g peak seismic acceleration 
was also employed for underground structures. It is not clear if 
the one dimensional deconvolution approach (based on the SHAKE 
methodology) could be applicable at depths below the surface related 
to the WIPP site. Even if we reasonably assume that P or S waves 
attenuate with depth, this justification alone is insufficient. 
Address {within reasonable limits) the type of waves to be employed 
in the seismic analysis of underground facilities. Secondly, and 
more importantly, no seismic input were noted in any design calcula
tions of underground facilities, {shafts, stability of rooms, etc.). 
Provide specific data to indicate where such seismic inputs were 
used in the design of the underground structures." 
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During a meeting held at Bechtel offices in San Francisco, May 3, 
1989, Bechtel indicated that underground facilities at WIPP are 
Class 1118 and as such do not require seismic evaluation. Since 
there is an apparent discrepancy between this position and the 
descriptions given in the FSAR, WIPP agreed to change the FSAR to 
indicate that no seismic analysis was performed for the underground 
structures (June 1989 revision to the FSAR, p. 2.8-42). However, 
the question of what would be considered as an acceptable potential 
seismic risk with respect to the underground facility still required 
discussion. In attempting to quantify such potential risk at the 
WIPP, Bechtel has indicated that mine experience and available data 
(Ref. 31) show that no damage has been related to underground 
structures for cases in which the peak acceleration at the surface 
is below 0.2 g. In EH's opinion, although this is an encouraging 
factor, it is not completely sufficient to resolve the uncertainty 
in predicting earthquake effects in underground mines. This concern 
is indeed expressed in recent reviews on this subject sponsored by 
USNRC (Refs. 26 and 32). It is advisable to realize that the 
current state-of-the-art on dynamic response of underground 
facilities to earthquake loads still contains considerable 
uncertainty. On the other hand, there is a rather low level of 
excitation associated with the DB£ at the WIPP, and there seems to 
be an absence of geological and seismological evidence that would 
support possible severe earthquake damage. 

Even though there is insufficient evidence to indicate that severe 
damage of the underground facility due to earthquakes would occur, 
it is worthwhile to note that the vulnerability of the underground 
facility is expected to increase with time. The reason for this is 
the observed nonuniform creep behavior in the underground excava
tions, especially that associated with MB-139 that could substan
tially weaken the resistance of the underground structures when 
subjected to dynamic events. The effect of these events in causing 
potential accidents is discussed in Section 2.10 and Chapter 7 of 
the SER. 
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• In conclusion, from the review of the seismic and/or dynamic aspects 
of the underground facility, it is unlikely that significant damage 
will occur during the Test Phase at the WIPP Facility due to seismic 
events. It is cautioned that with the passage of time there will be 
an increase in vulnerability of the underground structures, that are 
not backfilled, to dynamic excitations. This needs to be addressed 
by analyzing the effects of resulting potential accidents as 
discussed in Section 2.10 and Chapter 7 of this SER. 

The issue is identified and will be tracked in Section 2.10 and 

Chapter 7. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

• 5.0 CONCLUSIONS 

• 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides an acceptable analysis of vibratory ground motion. 

No significant issues remain to be completed. The overall approach 
employed in the derivation the seismic design input motion for the WIPP 
Facility is considered to be appropriate and within acceptable engineering 
bounds. The level of the DBE is judged to be generally consistent with the 
seismological and geological information pertinent to the WIPP region. In 
addition, the seismic hazard results obtained for the WIPP correlate 
reasonably with the seismic hazards of commercial nuclear plants and other DOE 

facilities closer to the WIPP Facility . 
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SECTION 2.9 - SURFACE FAULTING 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR summarizes the state of surface faulting in the 
vicinity of the WIPP Facility, the effect of these faults on the geologic 
setting within which the facility resides, and the impact of such faulting on 
the definition of the seismic environment to which the facility is designed. 
This section of the FSAR provides a detailed summary of surface faulting at 
the site; that is, faulting which may be noted at the ground surface and which 
is associated with •displacements of a few centimeters to a few kilometers in 
scale.• The conclusion of this section is that no such surface faulting 
exists within five miles of the site. This specific distance is relatively 
important if the siting procedures specified in Appendix A of 10 CFR 100 
(Ref. 23) are to be followed when developing the design base earthquake (DBE). 
No corresponding discussion of faulting below or near the ground surface is 

presented. 

A capable fault is defined in Ref. 23 as one in which movement of either 
recent vintage or of a recurring nature, has occurred; that is, one that can 
be associated with seismic events. The existence of such faults is clearly 
important in defining the procedures that must be used to quantitatively 
determine the seismic environment to be used for the facility design, that is 

the DBE. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used in this review include descriptions of the 
procedures used to develop the seismic hazard models summarized in UCRL-53582 
(Ref. 21), and the design and evaluation guidelines associated with seismic 
hazards contained in UCRL-15910 (Ref. 8). In addition, criteria from Section 
2.5.3 of the USNRC Standard Review Plan (Ref. 20), and the siting criteria 
outlined in Appendix A of 10 CFR 100 (Ref. 23) were utilized. This criteria 
describes procedures used to evaluate the suitability of the site for locating 
nuclear power reactors, and the impact of faulting on the procedures used in 
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the site evaluation. In meeting the requirements of the SRP, the subsection 
of the FSAR is deemed acceptable if sufficient surface and subsurface 
information is provided to assess the character of faulting in the area, as 
well as its age. The detailed site characterization presented in the Review 
of the Scientific and Technical Criteria (Ref. 18) of the National Academy of 
Sciences was used to assess fault descriptions presented in the FSAR. 

3.0 ISSUES 

1. Subsection 2.9.2 of the FSAR states that no surface faults have been 
mapped within five miles of the WIPP Facility. The term Rsurface 
faulting" is defined in Ref. 23 as "differential ground displacement 
at or near the surface caused directly by fault movement." 
Subsection 2.9.3 of the June 1989 revision to the FSAR refers to 
Section 2.7.3.4.2 stating that there are no capable faults within 
five miles of the site. The reference to Section 2.7.3.4.2 is 

incorrect, since no such section exists . 

2. 

Resolution: 

A review of Refs. 34 and 35 indicates that there is no evidence of 
any movement which may be associated with recent faulting. As 
indicated in Section 2.6 of the FSAR, and in Ref. 35, movements are 
restricted to the Castile formation below the Salado and these are 
associated with pre-Pliocene times (about five-million years ago). 
No evidence of movement of the Castile or Salado at the present time 
is indicated in these reports. Thus, the statement that no capable 
faults exist within five miles of the site seems reasonable. 
Subsection 2.9.3 of the June 1989 revision to the FSAR should be 
revised to give a correct reference; however, for purposes of the 

SER, this issue is resolved. 

Subsection 2.9.4 indicates that two small earthquakes were located 
with epicenters near the Eddy County Mine, an existing mine, and are 
probably mining related; that is, were induced by the presence of the 
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mine itself or incidents which occurred within the mine. However, in • 
Subsection 2.8.1.3, the FSAR apparently refers to the same events, 
but indicates that they cannot have been mining related. 

Resolution: 

After discussion of this anomaly with WIPP personnel, a revised 
description of these events has been inserted in Subsection 2.8.1.3 
of the June 1989 revision to the FSAR. The references mentioned in 
Subsection 2.9.4 were modified to eliminate this concern and this 

issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides an acceptable description of surface faulting. 
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S~1~ 2.10 - STABILITY OF SUBSURFACE MATERIALS AND FOUNDATIONS 

: _! SUMMARY DESCRIPTION 

This section of the FSAR is concerned with the general topic of stability 

e: subsurface facilities, foundations and materials. The term stability 
re~ers to the impact of engineering properties of the host soil/rock and 
~undation configuration parameters on the evaluation of the acceptability of 
tr~ design of a particular foundation element under consideration. Specific 
~as of interest discussed in this section include potential subsidence of 
~1e ground surface due to extraction of salt rock at depth, residual stress 
s~tes at depth in the salt, design bases for near surface foundations, shaft 
1~~ings and shaft keys, specific properties of soils and rocks (strength, 
s~iffness, creep. permeability, resistivity, groundwater conditions, etc.), 
eescription of the exploratory boring program conducted at the site, as well 
as description of the ongoing instrumentation programs being used to monitor 

response with time . 

2.0 ACCEPTANCE CRITERIA 

The acceptance criteria used in review of this section derive from the 
procedures outlined in Section 2.5.4 of the USNRC Standard Review Plan (Ref. 

20). 

3.0 ISSUES 

1. Two different criteria for allowable subsidence were mentioned in the 
December 1988 FSAR and in the DVFR (Ref. 36), the first that 
subsidence should not exceed one inch within 500 feet of the Waste 
Shaft, and the second that subsidence should not exceed 15 inches 
over 35 years above the storage areas. The applicability of these to 
the design and the computations to support the criteria were not 

avail able . 
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Resolution: 

The calculations shown in Appendix F were provided at the April FSAR 
review meeting (Ref. 27). The first criteria mentioned is the 
standard allowable settlement criteria for surface structures to 
minimize differential settlements while the second is a qualitative 
criteria to minimize the impact of the salt extraction from the 
storage area on the surrounding surface area. The calculations were 
reviewed and indicate that the low extraction ratios planned for the 
WIPP Facility leads to relatively low subsidence levels which satisfy 
the criteria mentioned above and this issue is resolved. 

2. In the design of the underground rooms , empirical approaches were 
used in the selection of the room dimensions, and no specific 
indication was presented in the FSAR on how salt creep effects were 
included in the design. A detailed description of a threshold 
monitoring program was requested to ensure safe operations of the 

underground facility. 

Resolution 

The empirical design of the underground rooms was supported by the 
measured creep behavior determined during the Site and Preliminary 
Design Validation Test Program. These experiences include implicitly 
the effects of salt creep in an approximate fashion. To ensure the 
long term stability of the underground openings, a detailed 
description of the threshold monitoring program was verbally 
presented by DOE/WPO at the April 24-28, ' 1989, FSAR review meeting. 
The objective of the program is to monitor creep effects as well as 
the development and growth of fracture zones about the underground 

rooms. 

The issue is resolved. 
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3. In evaluating the opening configurations used in the mined storage 
areas and access drifts, empirical mining criteria, together with 
specific experiences learned from the preliminary exploratory program 
carried out at the site (Ref. 38), have yielded the currently used 
configurations. No separate analytic evaluations of local stability 
of these openings, nor the impact of creep on the long term stability 
have been completed. There is evidence to indicate that rock 
fracturing, together with growth in separations along natural fault 
lines, will continue around these openings as creep in the host rocks 
occurs. Alternate approaches must be used to evaluate stability and 

safety. 

Resolution: 

A detailed monitoring program is being used to support these 
empirical designs. At the April FSAR meeting (Ref. 27), a specific 
threshold program was presented verbally. Normal mining procedures, 
such as floor, wall and roof drumming, together with closure measure
ments, must continually be used to monitor changes in behavior and, 
therefore, stability of these openings. The current criteria being 
used to monitor stability changes relies on extrapolating measured 
closure data. Whenever closure varies by 0.5 inches from the 
extrapolated data, more detailed investigations must be invoked to 
evaluate local separation effects on stability and safety. The 
response provided to the question (Appendix B) concerning threshold 
values refers to Section 1.5.3.3 of the FSAR. However, the June 1989 
draft of the FSAR does not specify the +0.5 inch threshold committed 
at the April 24-28, 1989 FSAR meeting. This is an open issue. 

The various numerical simulation programs that have been conducted, 
and are planned to be conducted in the future, should yield 
sufficient information on rock properties, which, in turn, may lead 
to a capability for prediction of future behavior. However, these 
analytic/numerical studies cannot include all the effects of local 
anomalies on stability and safety. The monitoring programs must 
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therefore be continued to provide suitable confidence in safety 

margins. 

4. No discussion is presented in the June 1989 revision to the FSAR of 
the ability to perform monitoring of filled CH TRU waste storage 
rooms. Such monitoring is required to ensure structural stability of 
these rooms and adequate performance of the installed rock bolts 

throughout the retrieval period, i.e. ten years. 

Resolution: 

The potential for a roof collapse onto CH TRU waste canisters should 
be evaluated as a potential accident scenario of interest. Chapter 7 
of the SER presents more details on this issue. However, since 
stability is to be evaluated by the long term monitoring program, 
the problem of monitoring within filled rooms remains an open issue. 

5. In the design of the various shaft keys, the lateral pressure used in 
the designs indicates that these keys are not subjected to full 
lithostatic pressures. Generally, such rigid unyielding structures 
would be expected to sustain full overburden pressures due to the 
creeping salt foundation. The derivation of the design pressures 
used for the keys, described in the FSAR, was considered unsupported 

by traditionally used technical assumptions. 

Resolution: 

Existing long term empirical evidence available from existing mines 
in the area indicates that shaft keys are not subjected to full 
overburden lithostatic pressures. At the contact between the Salado 
and Rustler rocks, interface friction effects probably account for 
the significant reduction of the overburden loads on the keys. 
Tradition~l modeling calculations performed by BNL indicate that the 
projected pressure acting against the key over its lifetime, while 
less than full lithostatic, will be larger than the design pressures 
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• assumed in the calculations. However, accepting the higher strengths 
for the existing concrete because of in-situ compression tests, 
together with the existing monitoring programs proposed for the Waste 
Shaft, leads to a conclusion that the shaft keys do not constitute a 
safety hazard throughout the Test Phase. This response is acceptable 

and this issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides an adequate evaluation of the subsurface materials and 

foundations, with the caveats below. 

• It should be emphasized that to establish and maintain information on 
safety and stability of all underground openings, a detailed monitoring 
program must be maintained throughout the life of the facility. The 
specifications of the threshold values to be used in the monitoring are not 
contained in Section 1.5 of the FSAR as committed at the April 24-28, 1989 
FSAR meeting. In addition, it is not as yet clear as to the program to be 
implemented in those CH TRU waste storage areas filled with drums. The impact 
of a potential roof collapse onto CH canisters should be an accident scenario 

of interest as noted in Chapter 7 of the SER . 
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SECTION 2.11 - SLOPE STABILITY 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the condition of slopes, both per
manent and temporary, in the vicinity of the site. The area around the WIPP 
Facility is relatively flat, with average slopes of less than 1~. No sig
nificant permanent cut slopes or embankments are planned within the area of 
interest. The excavation slopes planned within Control Zone I are temporary 

slopes. 

2.0 ACCEPTANCE CRITERIA 

• 

The information presented in this section of the FSAR was reviewed to 
ensure that it substantiates the evaluations of stability of slopes at the 
site. The methods presented in Refs. 39 and 40 are those typically used for 
such evaluations. In addition, the information presented in the Geotechnical 
Field Data Reports (Ref. 37) as well as the site characterizations presented • 
in the DVFR (Ref: 36) and the National Academy of Sciences (Ref. 18) were 
consulted to confirm the information presented in the FSAR. The criteria 
presented in Section 3.6.5 of the USNRC Regulatory Guide 3.26 (Ref. 1) were 

used to guide the evaluation. 

3.0 ISSUES 

1. The minimum acceptable safety factor used in the design of slopes in 
the area was selected as 1.1, a value lower than typically used in 

slope stability analysis. 

Resolution: 

The soils in the area, based on information in Ref. 39, as well as a 
physical inspection of the area, are granular and possess significant 
strength even without major compaction efforts used in placement. 
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• The computed safety factors for these soils exceeded a value of 2, 
for embankments that are 20 feet high at a 2 over 1 slope. Most 
slopes, particularly temporary slopes, are designed with safety 
factors less than this value. Therefore, the design of these slopes 
is considered acceptable and this issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides an acceptable analysis of slope stability. 

The slopes in the vicinity of the WIPP Facility are temporary slopes 
composed primarily of granular fills. The safety factors for these slopes are 

• larger than design recommendations . 
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~ CHAPTER 3 - DESIGN CRITERIA 

This chapter of the FSAR describes the principal design criteria used at 
WIPP: General Design Criteria; Structural and Mechanical Design Criteria; 
Safety Protection Criteria; Decommissioning and Decontamination Design 
Criteria; and Design Development Construction and Start-up of the WIPP 
Facility. Decommissioning and decontamination (Section 3.4) is dealt with in 

detail in Chapter 12. 

SECTION 3.1 - GENERAL DESIGN CRITERIA 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR presents the design criteria used at the WIPP. 
EH's review does not include the Remote Handled Transuranic (RH TRU) waste 
criteria. The review of this area will be done at a later date, prior to 
receipt of RH TRU waste. Criteria for Contact Handled Transuranic (CH TRU) 

~ waste are presented in each of the following areas: 

1. Waste Characterization. The criteria which define TRU waste are 
described. TRU waste contains alpha emitting transuranic 
radionuclides with half lives greater than 20 years and in 
concentrations greater than 100 nCi/g. CH TRU waste can have surface 
dose rates of up to 200 mrem/hr but the average surface dose rate is 

~ 

expected to be about 14 mrem/hr. 

2. CH TRU Waste Handling, Emplacement, and Retrieval. The criteria for 

handling, emplacement and retrieval of the CH TRU waste are 
described. This includes a description of the spatial and equipment 

requirements. 
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3. Underground Development. These criteria require that the mining 
operations be physically separated from the waste storage areas. The 
storage areas are also to be provided with entryways and ventilation 

passages permitting access for retrievability. 

4. Monitoring and Surveillance. These criteria require that 
meteorological, groundwater, air quality, and seismic data are 

monitored at the site. 

5. Facility Products and By-products. The criteria for handling of non
radioactive hazardous materials at the WIPP are in accordance with 
the codes and standards described in Reference 1. All radioactive 

. by-products generated during operations will be emplaced underground. 

6. Classification of Structures, Systems and Components. The criteria 
for determining the design classification of WIPP items are 
described. All of the structures, systems and components are 
classified as Classes I, II, IliA, or IIIB. An item would be 
classified as either Class I if it was required to reduce the 50-year 
dose at the boundary to 25 rem for the whole body or .to 75 rem to 
other organs. All of the accident scenarios result in lower dosages 

so that there are no Class I components at the WIPP. 

Items are Class II if they provide permanent shielding, provide 
permanent confinement, or monitor and control parameters essential to 
maintain the safety of the facility. There is another division 
within Class II. Class II components that provide the permanent 
confinement are designed to resist Design Basis Earthquake (DBE) and 
Tornado (DBT) while other Class II components are designed for 
Uniform Building Code (Ref. 2) wind and seismic criteria. 
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All other components are Class III. An item is Class IliA if it 
monitors on-site radiation, its failure would cause a major work 
stoppage, its fabrication is very complex, its failure could lead to 
local contamination, or its failure could lead to WIPP operating 
personnel injuries. 

All significant systems and structures are classified according to 
this system in FSAR Table 3.1-8. The applicable design codes for 
each type of component are given in Table 3.1-7. 

2.0 ACCEPTANCE CRITERIA 

The intent of the acceptance criteria for this section of the FSAR is to 
assure that the General Design Criteria specified in the section lead to 
designs that comply with applicable DOE orders {Ref. 6) and national standards 
{Refs 2, 9, 10, 14), and that the margins of safety reflect the safety 
importance of the component. Specifically EH required that the General Design 
Criteria assure that: 

1. The characterization of the CH TRU waste conservatively represents 
the radioactivity that would be expected and consistent with data 
contained in the Final Environmental Impact Statement {Ref. 3) and in 
the WIPP Waste Acceptance Criteria {Ref. 4). 

2. The operational (e.g. waste handling) criteria lead to procedures 
that minimize the risk of radioactive releases either within the 
facility or at the site boundary. 

3. The codes specified to determine allowable limits (e.g., stresses, 
deformations) are national standards and are properly applied. 

4. The criteria used to specify component classifications reflect the 
importance of the components. 
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5. The specific classification of components is consistent with the 
criteria specified in the FSAR. 

3.0 ISSUES 

1. The FSAR refers to the use of an average surface dose rate of 14 
mrem/hr, rather than the maximum allowable surface dose rate of 200 
mrem/hr, in analyzing the effects of •frequent• accidents. The 
validity of use of this average value was questioned. 

Resolution: 

The 14 mrem/hr represents the average radiation dose for CH TRU waste 
containers. This average is updated on an annual basis and the WIPP 
has committed to review the updated average values and to determine 
whether the 14 mrem/hr value should be changed during the five year 
Pilot Plant Phase (Test Phase). Since the average dose rate is 
updated yearly, the use of 14 mrem/hr is acceptable and this issue is 
resolved. 

2. The FSAR refers to surge areas to be used as temporary holding areas 
for CH TRU containers that cannot be placed underground during each 
shift. Concerns were raised regarding the specific locations of 
these areas and the controls placed on containers stored in these 
areas. 

Resolution: 

. The surge area is comprised of three components: 

An area for 12 parking spaces for trailers carrying TRUPACTS. 
This area is outside the radiologically controlled area. In the 
event of prolonged shutdown of the WIPP all shipping sites would 
be notified to cease shipments. These 12 spaces would accommodate 
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any shipments already .in progress. Any TRUPACTS left in the area 
overnight will receive a more detailed radiological survey. 

The normal CH waste handling areas. Any TRUPACTS in this area 
will be unopened. Any drums having surface dose rates in access 
of 100 mrem/h or that cannot be placed underground by the end of 
the a shift will be placed in a shielded storage area. 

Shielded storage area. Any drums having surface dose rates 
exceeding 100 mrem/h are placed in this area. Containers will not 
be left in this area for more than one week. 

The controls placed on the surge storage areas are acceptable and 
this issue is resolved. 

3. Table 3.1-8 of the FSAR lists the classifications of all structure 
and component systems at WIPP and the seismic (OBE or UBC) design 
criteria. The table indicated that some Class II structures are 
designed for OBE seismic loadings while others are designed for UBC 
seismic loadings. There were no criteria given in the FSAR for 
deciding which seismic loading should be used. 

Resolution: 

The basis for the difference is 
May 1989 revision to the FSAR. 
wholly within another Class II 

given in Note 9 to Table 3.1-8 of the 
If a Class II component is contained 

building, the interior Class II 
components can be designed for UBC seismic loading and no tornado 
consideration. This is a reasonable approach since all primary 
containments are Class II . Any accident results in a "buttoning up" 
of the operation (e.g., no air flow to the outside except through the 
HEPA filters). Therefore, the failure of a structure or component 
contained within this outer containment would not result in the 
release of radioactivity to the atmosphere. The response is 
acceptable and this issue is resolved. 
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4. The FSAR listed the classification of the Exhaust Filter Building ~ 
(EFB) as Class II and UBC seismic design. Since the EFB is not 
contained within another Class II structure, an issue was raised as 
to why it was not designed for OBE rather than UBC (see Issue 3). 

Resolution: 

The EFB classification has been changed to Class IliA in the June 
1989 revision to the FSAR since the HEPA filter system was assumed to 
be inoperative for all of the underground accident scenarios. Note 
that Class IliA structures are designed for UBC seismic. Since no 
credit is taken for the HEPA filters in calculating the off-site 
doses to the public at the site boundaries during an accident, the 
EFB classification is adequate. The response is acceptable and this 
issue is resolved. 

5. The FSAR contained a figure (3.1-1) that showed a flow chart for
malizing the criteria for assigning a classification to a structure 
or component. A review of this figure indicated that it did not 
include all of the elements that would make a component Class IliA 
rather than Class IIIB. Therefore, the application of this figure 
could result in components being classified IIIB rather than IliA as 
required by the criteria contained in the FSAR. 

Resolution: 

The figure has been removed from the May 1989 revision to the FSAR. 
The figure was, however, also included in the WIPP Design Basis 
Document (Ref. 17). This figure must be modified to conform to the 
classification criteria in the FSAR. This issue is open. 

6. The FSAR does not include a section comparing the actual criteria 
used for the design of the WIPP Facility with current design criteria 
as required by DOE Order 5481.18 (Ref. 5). In accordance with DOE 
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Order 6430.1A (Ref. 6), Section 0101-2, a determination must be made 
concerning whether or not any facility changes are necessary or 
desirable in order to comply with the current design criteria 
contained in 6430.1A. Such a determination must provide adequate 
documentation of the justification for any deviations from current 
Order 6430.1A that would require design or construction 
modifications. 

Resolution: 

The WIPP has agreed to complete this comparison within 18 months 
after startup and EH has concurred. This issue is resolved. 

All RAis for this section contained in Appendix B have been adequately 
answered except for the open item listed below. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provide acceptable design criteria except as noted below. The 
criteria used to distinguish between Classes I, II, and III are reasonable and 
support the safety of the WIPP. The distinction between Class I and Class II 
is based on the potential magnitude of the long term radiation dosages at the 
WIPP boundary. The components are deemed Class II or Class III depending on 
whether they are required to control off-site or on-site radiation releases. 

The findings discussed above support the conclusions that the FSAR 
satisfies the acceptance criteria stated in paragraph 2.0, above except for 
the following open item: 
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The flow chart implementing the component classification criteria (Figure 
3.1-1 in the FSAR) was inconsistent with the stated criteria with respect ~ 
to the differences between Class IliA and Class 1118. The figure was 
removed from the May 1989 revision to the FSAR but it should be verified 
that the figure was corrected in the Design Basis Document (Ref. 17). 

• 
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~ SECTION 3.2 - STRUCTURAL AND MECHANICAL DESIGN CRITERIA 

~ 

~ 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the design criteria of the loads and 
load combinations that are applicable to the design of structures and mechani
cal equipment of the WIPP Project. It is divided into ten primary subsec
tions: (1) wind loading, (2) tornado loading, (3) water level design, (4) 
groundwater design, (5) protection against dynamic effects, (6) seismic 
design, (7) snow loading, (8) equipment and material-derived loads, {9) 
thermal loading and (10) combined load criteria. For each loading, the 
occurrence, the intensity and the manner that it is applied on the structure 
or pertinent mechanical equipment are discussed. Tornado loadings are 
applicable to certain Design Class II surface facilities {referred to as 
DBE/DBT in the FSAR). Tornado effects on structures are described in Bechtel 
topical report BC-Top-3-A (Ref. 7). Likewise Design Basis Earthquake {DBE) is 
applied to Design Class II confinement structures and the analytical methods 
are described in Bechtel topical report BC-Top-4-A (Ref. 8). The combined 
load criteria for Design Class II structures are based on the requirement that 
all sections that provide strength must be at least equal to the combined load 
effects. For steel structures, the elastic method based on American Institute 
of Steel Construction (Ref. 9) specifications is used while for concrete 
structures, the strength design method based on American Concrete Institute 
Standard 318-77 (Ref. 10) is used. The Design Class III structures and 
mechanical equipment and those Design Class II structures not required for 
confinement are designed in accordance with the Uniform Building Code 
{Ref. 2). 

2.0 ACCEPTANCE CRITERIA 

The acceptance criteria used in this review include information provided 
in the USNRC Standard Review Plan {Ref. 11), USNRC Regulatory Guide 1.60 (Ref. 
12), USNRC Regulatory Guide 1.92 (Ref. 13), the ANSI Standard ASS.l (Ref. 14), 
AISC Code {Ref. 9) and the ACI Standard (Ref. 10). The data contained in the 
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FSAR were reviewed in reference to the above information to assure its 
acceptability. 

The specific acceptance criteria are developed from the following parts 
of Section 4.2 of the USNRC Regulatory Guide 3.26 (Ref. 15). 

1. 4.2.1 Wind Loading - should be specified in accordance with ANSI 
Standard (Ref. 14). 

2. 4.2.2 Tornado Loading - should be specified in accordance to the 
site specific data of Section 2.3 of the FSAR. 

3. 4.2.5 Seismic Design - the loading should be specified in accordance 
with the requirements of Section 2.8 of the FSAR. The analyses 
should be conducted in accordance with the USNRC Standard Review Plan 
(Ref. 11) for Class II and the Uniform Building Code (Ref. 2) for 
Class III components. 

• 

4. 4.2.8 Load Combinations - the load combinations and load factors • 
should be specified in accordance with the importance of the 
component and standard practice as reflected in the AISC (Ref. 9) and 
ACI Codes (Ref. 10). 

3.0 ISSUES 

1. The specified wind loading for Class III structures is 91 mph. 
However, the Support Building (SB) and Exhaust Filter Building (EFB) 
are designed for 99 mph winds even though they are Class III 
structures. The issue was raised regarding this apparent inconsis
tent application of the criteria (Ref. 16). 
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Resolution: 

The Class III criteria wind loading depends on whether the items are 
Class IliA or IIIB. Class IliA items are designed for 99 mph while 
Class IIIB are designed for 91 mph. Both the EFB and SB are Class 
IliA and are, therefore, designed for 99 mph wind velocity. The 
response is acceptable and this issue is resolved. 

2. The FSAR did not contain a listing of the Class III structures that 
were designed for tornado loading. 

Resolution: 

The June 1989 revision to the FSAR states that the SB and the TRUPACT 
Maintenance Facility are designed for tornado loading since their 
collapse would influence Class II structures (Waste Handling 
Building). The response is acceptable and this issue is resolved . 

3. The FSAR often refers to the Bechtel Topical Report BC-TOP-4-A 
(Ref. 8) in describing methods used for seismic response calculations 
at WIPP. This reference contains many alternative methods and the 
FSAR is not specific in specifying the method. 

Resolution: 

The FSAR was revised to include more material describing the methods 
of seismic analysis used for WIPP. The response is acceptable and 
this issue is resolved. 

4. Several issues were raised regarding the methods of analysis used for 
Class II piping . 

3-11 

I 



Resolution: 

References to Class II piping were removed from the FSAR since there 
is no Class II piping at WIPP. The response is acceptable and this 
issue is resolved. 

5. The load combinations contained in the FSAR include a load component 
due to salt creep for structures that abut the salt formations. 
These loads are to be included for all Class II structures. No data 
were included in the FSAR describing the magnitude of these loads or 
the methods to be used to determine the loads. 

Resolution: 

It was determined that there are no Class II structures subjected to 
salt creep loads. The response is acceptable and this issue is 
resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides acceptable design criteria for the loads and load 
combinations that are applicable to the design of structures and mechanical 
equipment of the WIPP Project. 
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~ SECTION 3.3 - SAFETY PROTECTION CRITERIA 

1.0 SUMMARY DESCRIPTION 

~ 

• 

SECTION 3.3.2 - AIR HANDLING 

This section of the FSAR discusses the air handling systems designed to: 
(1) provide a suitable environment for personnel and equipment during normal 
plant operation, and (2) provide contamination control for anticipated 
operational occurrences and postulated waste handling accidents. This section 
also discusses certain components of the air handling systems used for 
functions related to space cooling and removal of heat generated by the 
equipment and waste. 

The WIPP Facility air handling systems serve three major plant areas: 
the surface nuclear facilities, the surface support facilities, and the 
subsurface facilities. 

SECTION 3.3.3 - FIRE AND EXPLOSION PROTECTION 

The fire and explosion protection systems at the WIPP Facility are 
designed to ensure the safety of plant personnel, ensure the reliability and 
continuity of plant operations, and minimize property loss. 

2.0 ACCEPTANCE CRITERIA 

SECTION 3.3.2 - AIR HANDLING 

The acceptance criteria used for the review of this section of the FSAR 
are those contained in the following documents: 

The air handling systems are designed so that the emissions meet the 
limitations in DOE Order 5480.11 (Ref. 18) . 
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Dampers are classified by function, configuration, construction and leak 
tightness in accordance with Tables 5.7 through 5.10 of ERDA 76-21 (Ref. 19). ~ 
Damper selection is based on the requirements of ERDA 76-21, Table 5.12. 

Other codes and standards used in the review of the air handling 

equipment design are as follows: 

1. Fans conform to the Air Moving and Conditioning Association (AMCA) 

Application Guide No. 201 (Ref. 20). 

2. Prefilters are rated in accordance with the American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) 

Standard 52-76 (Ref. 21). 

3. High efficiency particulate air (HEPA) filters conform to the 
standards of U.S. Military Specification Mll-F-51068D (Ref. 22). 

4. Installed air cleaning systems are tested in accordance with ANSI 
N510, Testing of Nuclear Air Cleaning Systems (Ref. 23). ~ 

5. Air handling systems installation conforms to National Fire 
Protection Association (NFPA) Standard No. 90A-1979 (Ref. 24). 

6. DOE 6430.1A, General Design Criteria (Ref. 6): Section 1550-2.5, 
"Air Handling and Air Distribution Systems," and Section 1595-6, 

"Control of Air Handling Systems." 

7. ANSI Standard N509 (Ref. 25). 

3-14 ~ 



• 

• 

• 

SECTION 3.3.3 - FIRE AND EXPLOSION PROTECTION 

The acceptance criteria for this section of the FSAR are based on designs 
that are safe as judged by national standards. The specific items that were 
considered in EH's review were: 

1. Buildings and their support structures are protected by fixed, 
automatic fire suppression systems designed to the specific, 
individual hazards of each area. 

2. Noncombustible construction, fireproof masonry construction, and fire 
resistant materials are used whenever possible. 

3. Areas susceptible to fire are separated by fire walls and automatic 
fire doors to contain and isolate hazardous materials or operations. 
Fire separations are installed where required because of different 
occupancies per the Uniform Building Code (UBC) (Ref. 2) . 

4. All vertical openings in buildings are protected by enclosing stair
ways, elevators, pipeways, electrical penetrations, etc., to prevent 
fire from spreading to upper floors. 

With one exception noted below, the safety protection criteria described in 
the WIPP FSAR for the air handling and the fire and explosion protection 
systems are adequate to provide assurance that the systems are designed to 
meet or exceed the acceptance criteria and that the systems are operable at 
all times or that suitable backup systems are provided. This is based on the 
following commitments: 

a. The ventilation systems for the Waste Handling Building and 
Exhaust Filter Building provide dynamic confinement barriers to 
limit potential releases of airborne radioactive contaminants to 
levels ALARA, consistent with the requirement of DOE Order 
5480.11 {Ref. 18) . 
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b. The exhaust fans and controls are capable of being supplied by 
emergency power in the event that normal power is interrupted. 

c. The Central Monitoring System (CMS} is manually switched to the 
emergency power supply to ensure continued operation monitoring 
and control of the HVAC systems if the normal power supply is 
lost. 

d. The surface exhaust fans are capable of being connected to the 
emergency power supply in the event that normal power is lost. 

e. The active components of the waste storage ventilation system 
(fans and motors) have 200 percent redundancy during emergency 
operations. 

f. Air reversal capability during fire isolation mode is provided 
for all areas underground except the waste handling and waste 
storage areas. 

g. The components of the electrical service and distribution systems 
are listed by Underwriters' laboratory or approved by Factory 
Mutual Engineering Corporation. 

h. Adequate provisions for the safe exit of personnel are ensured 
for all potential fire occurrences. 

i. Evacuation alarm signals are provided throughout occupied areas. 

3.0 ISSUES 

SECTION 3.3.2 - AIR HANDLING 

.1. No information was provided regarding the testing and performance of 
the valves used as isolation dampers. 
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• Resolution: 

The DOE/WPO response indicated that this information is not available 
at the present time but would be provided for review when available. 

This issue is open. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSION·$ 

Except as noted above, the May 1989 revision to the FSAR, as supplemented 
by the responses in Appendix 8, provides acceptable safety protection criteria 
for the Air Handling and the Fire/Explosion Protection systems. The criteria 

• are in compliance with the acceptance criteria in Paragraph 2.0, except for 
one remaining open item relating to the testing of the valves used as 
isolation dampers. WIPP has agreed to furnish the test standards and 
procedures for the isolation dampers and to specify permissible leakage rates 
for EH review. 

• 

SECTION 3.3.6 - UNDERGROUND MINE SAFETY 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the layout of the underground 
facilities and the methods of providing physical separation and ventilation 
isolation between waste storage and mining operations. Personnel work 
upstream of stored CH TRU waste. Automatic alarm systems are installed to 
warn of hazardous radiological conditions. Air quantity and quality, fire 
monitoring and control, security (movement of personnel) and radiation levels 
are monitored at the Central Monitoring Room (CMR) . 
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All underground equipment is painted with bright colors, equipped with 
lights, has audible alarms or flashing lights for operating in reverse, and 
give operators, where possible, a 360• field of vision. Reinforced canopy 
protection and fire extinguisher and/or extinguishing system are available . 
All electrical equipment is grounded. Underground mining areas are lighted 
where required . 

2.0 ACCEPTANCE CRITERIA 

This section was evaluated based on the requirements of federal and state 
regulations as prescribed in 30 CFR Part 57 (Ref. 26). Specific acceptance 
criteria used to evaluate this section were the following: 

1. When rock bolts are used as a means of ground support, anchorage test 
procedures shall be established and tests shall be conducted to 
determine the anchorage capacity of rock-bolt installations . 

2. Ground support shall be used if the operating experience of the mine, 
or any particular area of the mine, ·indicates that it is required. 

3. Whenever self-propelled equipment is used underground, a fire 
extinguisher shall be on the equipment. 

4. Ground conditions along haulageways and travelways shall be examined 
periodically and scaled or supported as necessary. 

3.0 ISSUES 

1. Information was requested regarding the safety checks performed in 
the underground areas (Ref 16). 
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Resolution: 

The FSAR was revised in Section 3.3.6.3 to provide additional details 
of the underground safety inspections. Other details of the inspec
tions were provided in the responses to the RAI. The responses are 
acceptable and the issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provide acceptable underground mine safety criteria. The safety 
criteria comply with the Paragraph 2.0 acceptance criteria . 

SECTION 3.5 ·DESIGN DEVELOPMENT, CONSTRUCTION AND START-UP OF THE 
WIPP FACILITY 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR presents a general description of the develop
ment of the WIPP Facility, progressing from the conceptual design, through 
preliminary design and to the final design period. Construction and turnover 
aspects of the process are also described. 

2.0 ACCEPTANCE CRITERIA 

The design criteria for the facility (loadings, analysis methodologies, 
and acceptable limits of response) are discussed in Sections 3.1 through 3.4 
of the May 1989 revision to the FSAR. The application of these criteria to 
facility design is discussed in Chapter 4 of the May 1989 revision to the 

• FSAR. This section of the FSAR describes the process used to complete the 
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facility development. As such, specific acceptance criteria are not 
applicable to this section. 

3.0 ISSUES 

1. Based on presentations made to EH during a number of site visits, it 
was indicated by Bechtel National, Inc. that a detailed finite element 
calculation was initially performed by Serata to investigate initial 
room layout and extraction ratios (Ref. 27}. This analysis was not 
provided for review. 

Resolution: 

• 

As indicated by the response to the inquiry concerning the Serata 
calculation (Appendix B}, this analysis was applicable to a 
preliminary design concept which involved a second storage horizon 
approximately 600 feet deeper than the current horizon. On this 
basis, the details of the analysis are no longer of interest, and 
this issue is resolved. • 

2. Subsection 3.5.1.2 of the FSAR makes reference to calculations using 
laboratory test data as input to the finite element analyses 
performed by Bechtel. However, in descriptions made by Bechtel at 
various site visits, this was in fact not done. 

Resolution: 

As described by Bechtel, the primary input to these analyses is the 
data obtained from the studies associated with the Site Preliminary 
Design Validation (SPOV} Program. As described in Section 1.5 of 
this SER, the monitoring program implemented by the OOE/WPO is the 
primary basis for evaluating stability of the underground facility. 
Safety margin estimates inherent in the designs of the underground 
openings are not available, although one of the stated goals of the 
five year Pilot Plant Phase (Test Phase) is to develop such 
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estimates. Therefore, this is no longer considered an issue, 
although it is recommended that the wording of this subsection of the 
FSAR be revised to indicate that laboratory data did not play a 
significant role in the underground design; however, for purposes of 
this SER, this issue is closed. 

3. During the review of the design calculations, several instances of 
inconsistencies (see Section 4.2 discussion} were found between the 
calculations, drawings, and field conditions. This finding led to a 
search for the QA/QC track for several selected structural and 
equipment components. The results of this review were: 

Inconsistencies do exist between the drawings, calculations, and 
field conditions. 

The QA construction documents are poorly organized making them 
difficult to locate. However, through various meetings and pursuits 
the required documentation was found indicating that the 
documentation is available but poorly organized. 

The WIPP should develop "as-built" drawings reflecting the field 
conditions. 

Resolution: 

EH performed an independent evaluation of some of the major Class II 
structures including the CH area of WHB, the Hoist Tower and the Hot 
Cell (see Section 4.2} and did not uncover any serious deficiencies 
that have not been resolved except for a small overstress in some of 
the columns of the WHB (as discussed in Section 4.2 of this SER). It 
is therefore concluded that the structures are generally adequate and 
the problem with the inconsistencies in the design calculations are 
QA related. This issue is resolved . 
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~ ~ ~~QUESTS FOR ADDITIONAL INFORMATION 

7here are no new or outstanding RAis. 

5.: CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
~~c~ndix 8, provide an acceptable description of the design, development, 
ccrr:;truction and startup of WIPP. 
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~ CHAPTER 4 - PLANT DESIGN 

This section of the FSAR contains six sections describing the following 
aspects of the WIPP Facility: Summary Description of Facility; Surface 
Structures; Shafts and Subsurface Facilities; Service and Utility Systems; 
Waste Handling, Emplacement, and Retrieval Equipment; and Underground Mining 
Equipment. The SER does not review FSAR Section 4.1 since it is a general 
description of the facility and no RAJ's pertaining to it appear in the 
Appendices. 

SECTION 4.2 - SURFACE STRUCTURES 

LO SUMMARY DESCRIPTION 

This section of the FSAR describes the functions, the major design and 
construction features, and the design classification of the surface structures 
at the WIPP Facility. Surface structures are grouped under two general 

~ headings: (1) Waste Handling Building (WHB) and (2) Support Structures. 

~ 

WASTE HANDLING BUILDING 

For the WHB, the FSAR describes the following four functional areas and 
two systems: 

Areas: 
o CH TRU Waste Handling Area -- includes Air Locks, Inventory and 

Preparation Area, Overpack and Repair Room and support facilities. 
o RH TRU Waste Handling Area -- includes Inventory and Preparation 

Area, Cask Receiving Area, Cask Preparation Area, Cask Maintenance 
Station, Hot Cell Complex and support facilities. 

o TRUPACT Maintenance Facility Area 
o WHB Support Areas 
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Systems 

o Fire protection system 
o Effluent monitoring system 

Support Systems 

The support structures are the following buildings which are required for 
support of the waste handling operations: 

o Exhaust Filter Building 
o ~alt Handling Shaft Head Frame and Hoist House 
o Air Intake Shaft Head Frame and Hoist House 
o Main Warehouse Building 
o Water Pumphouse 
o Support Building 
o Vehicle Service Building 
o Guard and Security Building 
o Main Gatehouse 
o Armory Facility 
o Safety and Emergency Services Building 
o Compressor Building 

The FSAR states that on the basis of the design classification defini
tions presented in Subsection 3.1.7, there are no Design Class I structures at 
the WIPP Facility. The WHB, which serves as a containment barrier to control 
the potential release of radioactive material, is the only surface structure 
designated as Design Class II and required to be designed to withstand the 
design basis earthquake {DBE) and the design basis tornado {DBT). 

The primary focus of this review is the CH area. A complete review of the RH 
area will be performed at a later date prior to the receipt of RH waste. The 
RAis {Ref. 11) associated with the RH area will be delayed until that time. 
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2.0 ACCEPTANCE CRITERIA 

The acceptance criteria used for review of this section of the FSAR were 
the AISC Code (Ref. 3}, the Uniform Building Code (Ref. 4), the ACI Code 
(Ref. 5}, the Tornado Design Guide by McDonald, Mehta and Minor (Ref. 6), and 
the DOE Orders 6430.1A, 5480.5, and 5480.11 (Refs. 7-9). 

The review included checks on the design calculations and as-built 
drawings of parts of the WHB, including the Hot Cell, the Hoist Tower, and the 
CH Area. 

The following specific acceptance criteria were used in performing 
these reviews: 

1. The loadings applied to the structures should be in accordance with 
the design analyses and the applicable building codes (Refs. 3, 4 and 
5) . 

2. The methods of analysis used to evaluate structural responses 
(deformation and stresses) are in accordance with the applicable 
codes (Refs. 3, 4 and 5). 

3. The allowable responses are within those specified in the design 
documents (Ref. 1 and 2). 

3.0 ISSUES 

1. The provided as-built drawings showed plate girders having 1/4-inch 
welds while the AISC code requires a 5/16-inch minimum size weld . 
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Resolution: 

The shop drawing (Mosher Steel Fab Owg. 265A} was examined during the 
April 24-28, 1989, FSAR review meeting at the site and the drawing 
indicated that a 5/16-inch weld was used as required. The shop 
drawings for these girders were not part of the documentation 
transmitted to EH for review. Based on the as-built drawings it is 
concluded that the welds are 5/16-inch as required. The issue is 
resolved. 

2. The Hoist Tower floor, at elevation 185 ft-6 in., was designed as a 
composite system with shear studs connecting the steel beam and 
concrete slab. Confirmatory analysis by EH led to a concern that the 
shear studs were overstressed for Beam B-20. 

Resolution: 

Bechtel provided another calculation for the beam indicating that the 
studs were adequate provided the strength of the puddle welds was 
included with the studs. This additional calculation was reviewed 
during the April 24-28, 1989, FSAR meeting. It should be noted that 
the strength of the puddle welds would normally not be included in 
evaluating the strength of the connection between the concrete slab 
and steel during the design phase. Since the facility has already 
been constructed, it was determined that the inclusion of the puddle 
welds in the structural evaluation is acceptable and, therefore, the 
issue is resolved. 

3. EH was not provided with calculations for the design of the girts and 
siding. 
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~esolution: 

These calculations (CS-41-0-112, 113, and 116) were provided for 
review at the April 24-28, 1989, FSAR meeting and found to be 
acceptable. The issue is resolved. 

£ EH questioned whether seismic restraints were provided for the crane. 
The drawings provided for review did not include these restraints. 

Resolution: 

The procurement specifications (1433L-014 and 1105-014) were examined 
during the April 24-28, 1989, FSAR meeting and found to require the 
restraints. The restraints were visually inspected during the RRI 
and found to be adequate. The issue is resolved. 

5. EH questioned the seismic load calculations for some of the columns 
in the Hoist Tower. The correct calculation was not available when 
the report was prepared. 

Resolution: 

The calculation (CS-31-0-011) was provided for review during the 
April 24-28, 1989 FSAR review meeting and was found to be acceptable. 
The issue is resolved. 

6. EH independently analyzed the seismic response of the Hoist Tower. 
The results of this study indicated that a seismic gap of at least 
0.83 inches is required to prevent interference during the DBE. The 
size of the gap specified in the drawing was unclear . 
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Resolution: 

The seismic gap was inspected during the RRI and found to be more 
than the 0.83-inch required. Thus, this issue is resolved. 

7. A wall of the Hot Cell was analyzed as aT-beam and EH reviewers 
questioned the flange width used in the analysis. 

Resoluti~n: 

This problem was evaluated during the April 24-28, 1989, FSAR review 
meeting. The flange of the T-beam in question is actually in the 
tension zone so that the wall behaves more as a rectangular beam than 
aT-beam. The Bechtel calculation assumed that the effective width 
of the flange was equal to one-quarter of the beam span on each side 
of the web. The ACI Code specification (Section 8.10.2) calls for 
the total flange width (not the overhang on one side) to be limited 
to one-quarter of the span. Actually, the ACI Code provision is for 

• 

compressive flanges and the Code contains no provisions for tensile • 
flanges. The Bechtel calculation uses the tensile flange width to 
determine the total reinforcement acting with the beams. The steel 
within the flange width assumed by Bechtel is required to satisfy the 
ACI minimum reinforceme~t ratios. If the reduced flange width 
(span/4) is used, the reinforcement available is about one-half of 
that used by Bechtel and violates the minimum reinforcement require-
ment in the ACI Code. A calculation was made by EH, and is included 
as Appendix G indicating that the reduced steel area results in a 
beam moment capacity of 10,290 kip-ft while the required moment is 
10,100 kip-ft. Since this strength is adequate, the issue is 
resolved. 

8. A question was raised regarding the adequate treatment of stresses 
around an opening in the Hot Cell roof. 
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Resolution: 

A calculation was made by EH, and is included as Appendix H. This 
calculation indicates that the slab could carry the entire load 
acting as a one-way slab having the strength determined by omitting 
the cutout. This issue is, therefore, resolved. 

9. The mat Hot Cell foundation was fo~nd to be slightly overstressed in 
shear in the Bechtel calculations which were reviewed. 

Resolution: 

This was found to be true but was based on a very conservative 
(uniform) distribution of soil pressure. A more realistic distribu
tion of soil pressure (with the load concentrated near the supports) 
indicates that the foundation is adequate. This issue is resolved . 

10. In addition to the above nine items, many instances were noted where 
the design calculations and •as-built• drawings were inconsistent. 
This problem was also considered during the RRI and amplified by the 
finding that the "as-built• drawings do not always reflect the field 
conditions. 

Resolution: 

This was also identified as a finding in the RRI and will be 
corrected by the WIPP when a correct set of as-built drawings are 
developed. The EH structural reviews have not indicated any serious 
concerns with structural adequacy at the WIPP. However, since there 
are discrepancies in the calculations due to changes made in the 
design (e.g., standardizing member sizes, resolving interferences, 
etc.), the design changes should be evaluated to determine if the 
original calculations are still valid. This will be tracked in the 
RRI follow-up. For purposes of the SER , this issue is resolved . 
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11. Four of the columns on line F, supporting the roof trusses in the CH 
area, were found to be overstressed by about 13S. This was found for 
the dead load, live load, and design wind load combination. The 
Bechtel calculations were reviewed and found to contain the following 
errors leading to this overstress: the dead weight of the roof 
trusses was not included in the loads acting on the columns and the 
moment induced at the top of the columns by the horizontal reactions 
applied to the columns by the top and bottom chords of the roof 
trusses was not included. 

Resolution: 

This is an open issue. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, show that WIPP surface structures are designed in accordance with 
the applicable design bases and design criteria, with the exception of the 13% 
overstress that was found for four columns in Line F of the CH Area. 
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~ SECTION 4.3 · SHAFTS AND SUBSURFACE FACILITIES 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR presents a general description of the four 
shafts and underground rooms currently in place or planned to be placed in the 
facility during the five year Pilot Plant Phase (Test Phase), together with a 
summary description of the design bases for. these facilities. The four shafts 
(Waste, Salt Handling, Exhaust and Air Intake Shafts) connect th~ surface to 
the underground storage horizon within the salt (Salado) formation. All 
shafts, except the exhaust shaft, contain a hoist conveyance. Each shaft 
consists of a shaft collar, that extends from the surface through the upper 
granular soils, a shaft lining, that extends to the salt formation, a shaft 
key, that extends into the salt formation, and an unlined section within the 
salt formation that extends from the key to the shaft station at the depth of 
the storage horizon. The shaft lining is typically unreinforced concrete, 
except for that in the Salt Handling Shaft, which is steel. The function of 

~ the lining is to retain any loose rocks encountered in the upper rock forma
tions above the salt, as well as to retain any water which may seep from 
aquifers penetrated by the shafts. 

• 

The underground facilities in the storage horizon consist of the shaft 
stations, the CH TRU and RH TRU storage areas and the experimental rooms. In 
addition, various support rooms are provided for these areas. EH's review 
does not include the RH TRU waste storage areas. The review of these areas 
will be done at a later date prior to the receipt of RH TRU wastes. 

2.0 ACCEPTANCE CRITERIA 

The acceptance criteria used for the review of this section of the FSAR 
are the ACI Code {Ref. 5) and the appropriate DOE Orders (Ref. 7-9) and as
built drawings. As part of this review, checks were performed on the design 
calculations and the as-built drawings of the shaft liners and shaft keys . 
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The following specific acceptance criteria were applied in performing 
these assessments: 

1. The loadings applied to the structures should be in conformance with 
the definitions of Ref. 2 and the applicable building code (Ref. 5). 

2. The methods of analysis used to evaluate the response of the liners 
and keys are in conformance with the requirements of the applicable 
codes (Ref. 5}. 

3. The allowable responses are within those specified in the design 
documents (Refs. 1 and 2). 

4. The soil and rock property data used in the analyses conform with the 
measured data provided in the references (Refs. 13 and 14}. 

3.0 ISSUES 

1. The first comment made in the review of the FSAR concerned the 
statement in Subsection 4.3.1.1.1 that indicated that the design 
bases used for shaft furnishings included a seismic load component 
while the design calculations did not. 

Resolution: 

This subsection was modified in the May 1989 revision to the FSAR to 
indicate that the shaft furnishings were designed to resist the 
dynamic forces associated with the hoisting system, and that these 
are larger than any forces associated with underground seismic 
effects. Considering the low level of seismic design input 
anticipated at the site, this revision is considered adequate and the 
issue is resolved. 

4-10 

• 

• 

• 



• 

• 

• 

2. It is stated in FSAR Subsection 4.3.1.1.1 that the shaft linings were 
designed to resist both water pressures from the aquifers above the 
salt formation as well as anticipated ground movement. The impact of 
any ground movement on the lining design was not indicated in the 
Design Validation Final Report {OVFR) {Ref. 15). In particular, the 
effects of any movements induced by seismic effects were not included 
in the design. 

Resolution: 

Independent calculations were performed by EH (see Appendix I) 
considering the level of ground shaking anticipated at the upper 
levels of the lining, using the seismic design motion as input at the 
ground surface. Assuming that the lining moves with the ground 
during the seismic event, the strains developed in the lining were 
found to be small indicating that they would not have a significant 
impact on the safety of the shaft lining. Thus, the design of the 
lining is controlled by water pressures and the impact of ground 
movement on the design is negligible. Unless other types of ground 
movement were considered in the design basis, this statement in the 
FSAR, Subsection 4.3.1.1.1, should be further revised to indicate 
that the shaft linings did not in fact include a ground movement 
component in their designs. 

3. The lateral pressures used in the final design of the various shaft 
keys located at the interface between the salt and anhydride rock 
layers were considerably lower than the pressures originally 
described in the design calculations, with no justification. This 
apparently arbitrary reduction could not be duplicated by independ~nt 
calculations performed by EH . 
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Resolution: 

The description in Subsection 4.3.1.1.2 of the FSAR, referring to the 
design bases used for the shaft keys, was revised to indicate that 
the design was based primarily on empirical data available from 
existing potash mines in the vicinity of WIPP. This empirical data 
is essentially the qualitative observation that keys much thinner 
than those at WIPP have performed well. EH agrees that the empirical 
data from existing mines is one important element in evaluating 
current key designs. However, a valid analysis of record is 
necessary to link, insofar as possible, that experience with the 
final design as well as to confirm and document the actual margins of 
safety. 

State of the art analyses were undertaken by both EH and the program 
in an effort to confirm the analysis supporting the as-built design 
of the key. 

The results of the EH independent calculations performed by BNL 
indicate that the most highly stressed key (waste shaft) would remain 
within the code allowable stress when credit is taken for the actual 
measured concrete strength, in accordance with code provisions, 
rather than the original design strength (Ref. 26). Three separate 
calculations have been performed for WPO by Sandia, Bechtel and IT 
Corporation. These calculations each indicate lower loads and 
therefore lower key stresses than those resulting from the EH 
analysis due to the use of different, and held by WPO to be more 
appropriate, creep relationships as well as apparent computational 
differences. It must be noted that neither group has successfully 
demonstrated a good understanding of the actual phenomena controlling 
the loads on the shaft keys. Even the lower loads predicted by the 
WPO contractors would likely have caused distress in the relatively 
thin keys in the nearby mines, but, in fact, this has not occurred. 
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Although somewhat perplexing, it is clear that the best current 
computational techniques give a conservative characterization of the 
lateral pressure applied to the keys due to the creep of the salt. 
The shaft keys have been shown to meet code requirements when 
subjected to these conservative loads. In addition, the shaft keys 
will be subject to scheduled visual inspection as part of the normal 
mine maintenance program throughout the life of the WIPP Facility. 
This issue is resolved. 

4. The design of the underground configuration of room and drift 
openings does not adequately account for long term creep effects nor 
separately address the evaluation of long term stability of these 
openings. 

Resolution: 

In the design of the underground rooms, empirical approaches were 
used in the selection of room dimensions together with the experi~ 
ences gained from the Site and Preliminary Design Validation Test 
Room. These experiences include the effects of salt creep in an 
approximate fashion, with the current monitoring program being used 
to ensure that behavior of the openings follows a consistent path. 
The threshold monitoring program described in Section 2.10 will be 
used to monitor creep effects as well as potential impact of any 
fracturing which may develop around the openings. As mentioned in 
Section 2. 10 of this SER, the ability to monitor rooms filled with CH 
containers is still an open issue. 

As indicated in Section 2.10 of this SER, there is evidence to 
indicate that rock fracturing, together with growth in separations 
along natural fault lines will continue around these openings as 
creep in the host rocks occurs. The monitoring programs must 
therefore be used to continually establish local stability and safety 
margins in the underground . 
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4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides acceptable criteria for shafts and subsurface facilities. 
A confirmatory two-dimensional axisymmetric analysis was performed by EH to 
support the key design for the waste shaft. Additional information on these 
issues associated with the key was received on June 15, 1989 and is under 
review. A minor modification is required in Subsection 4.3.1.1.1 of the FSAR 
to indicate that the shaft linings did not in fact include a ground movement 
component in their design. 

Finally, it should be emphasized that to establish and maintain infor
mation on safety and stability of all underground openings, a detailed 
monitoring program must be maintained throughout the life of the facility. 
The ability to perform such monitoring in storage rooms filled with CH 
containers during the Test Phase has not been addressed and remains an open 
issue as addressed in SER Section 2.10. 
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SECTION 4.4 - SERVICE AND UTILITY SYSTEMS 

SECTION 4.4.2 - ELECTRICAL SYSTEM 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the WIPP Facility electrical system, 
including normal power, that is supplied from off-site by a public utility 
company; backup power, provided by two (redundant) on-site 1100-kw diesel 
generators; and essential power, supplied by an 80-kva Uninterruptible Power 
Supply (UPS). This section summarizes the function of each of the power 
sources, and how they are integrated to assure reliable power to facility 
equipment and instrumentation . This section concludes that from the 
electrical perspective, the WIPP Facility design is fail-safe; essential 
systems are uninterruptible . 

In addition, a Failure Mode and Effects Analysis (FMEA) has been provided 
for the surface and underground electrical system. This analysis concludes 
that a single failure of a component or system does not impose undue risk to 
the health and safety of the public or on-site personnel. 

2.0 ACCEPTANCE CRITERIA 

Division 16 of DOE Order 6430.1A (Ref. 7) and USNRC Regulatory Guide 3.26 
(Ref. 17), provide the general design criteria for electrical systems. For 
the most part, the criteria are based on established industry standards 
including IEEE and NFPA standards. The appropriate standards .were used for 
the review of the electrical system, particularly those portions of the 
description related to the diesel generators, the UPS, and protective 
relaying. 

Specific criteria that were used to evaluate this section of the 
FSAR were: 
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1. Electricil systems shall be designed so that all components operate 
within their capacities for initial and projected loads. 

2. Emergency power systems shall be capable of maintaining full opera
tion of emergency load for i specified time period. 

3. Batteries shall be kept fully charged. 

4. The design of the primary and emergency power sources should be 
described. 

5. The mechanics, sequence, and timing of events which will occur on a 
loss of offsite power should be presented. 

3.0 ISSUES 

1. The FSAR indicated that the diesel generators could be remotely 
started from the Central Monitoring Room (CMR). This was reflected 
in Subsections 4.4.2.1.2, 4.4.2.1.3, and in the second paragraph of 
Subsection 4.4.2.2.2. As identified by the Readiness Review Inspec
tion (RRI) (Ref. 19, Finding 8-3.6), the diesel generator controls 
are maintained in the 'LOCAL' mode, which precludes starting them 
from the CMR. This permits a controlled start of the diesel, 
including a five minute warm up period. Modifications to the FSAR 
partially address this concern. 

Resolution: 

a. The second paragraph of Subsection 4.4.2.1.2 states that the 
diesel generators can be remotely started from the CMR. In the 
FSAR, the wording was changed to indicate that it is standard 
practice to use the local start capability, however, the sentence 
goes on to state that the unit can be remotely started from the 
CMR. This is still not totally accurate. While the capability 
exists to start the diesels from the CMR the control switch 
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located at the diesel must be placed in 'REMOTE', which precludes 
starting the diesels in accordance with the operating procedure . 
The FSAR wording should clearly state that the controls permit 
starting the diesels either locally or remotely, and that the 
choice has been made to start the diesels locally. It should be 
noted that the additional time necessary to start the diesels 
locally does not significantly impact the acceptance criteria of 
establishing emergency power within 30 minutes. 

b. The third paragraph of, Subsection 4.4.2.1.3 states that AC power 
input to the UPS will be restored within 30 minutes via CMR 
operator action . However, a substantial number of field operator 
actions are necessary to manually start the diesels and perform 
the switching necessary to supply power to the UPS and other 
loads. 

c. The second paragraph of Subsection 4.4.2.2.1 stated that the 
diesel generators would be started manually from the CMR. As 
previously noted, this is not consistent with the WIPP operating 
philosophy of closely monitoring the start-up of diesel gener
ators. This was corrected in the June revision of the FSAR and is 
acceptable to EH. 

Issues a. and b. above are open . 

2. As documented in RAI comment 13(a) (Ref. 11), Subsection 4.4.2 of the 
FSAR should establish the design basis including the applicable 
standards, codes, and guides used for the design, procurement and 
installation of the electrical system . 
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Resolution: 

OOE/WPO provided EH with information on 6/15/89 illustrating how the 
WIPP electricil design compires to DOE Order 6430.1 (Ref. 24) and 
6430.1A (Ref. 7). DOE/WPO should review, summarize, and incorporate 
the information pertaining to DOE Order 6430.1 into the FSAR. EH has 
agreed that the design comparison to DOE Order 6430.1A-may be 
completed within eighteen months after startup. This issue is open. 

3. The third paragraph of Subsection 4.4.2.1.3 states that the dedicated 
batteries can supply power to a fully loaded UPS for 30 minutes. As 
identified during the RRI (Ref. 19, Finding 8-3.5) verification, 
either through testing or analysis, that such capaci~y exists has not 
been demonstrated. As indicated in RAI comment #7(d), the battery 
testing or monitoring to assure 30 minutes of supply power was 
requested. 

Resolution: 

The response provided (Appendix B) was not adequate since it addres
sed the preventive maintenance program for the UPS. This issue is 
open. 

4. The emergency diesel generator starting system is an important 
subsystem which should be described in the FSAR. 

Resolution: 

As agreed during the April 24-28, 1989 FSAR review meeting, the 
second paragraph of Subsection 4.4.2.1.2 in the May revision to the 
FSAR accurately responded to RAI comment 16(a) regarding the 
emergency diesel generator starting system. However, in a June 
revision to the FSAR, statements describing the diesel generator 
battery systems were deleted. 
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This finding raises concerns regarding agreements in this regard made 
during the April 24-28, 1989, meeting as reflected in the May 1989 
revisions to the FSAR. DOE/WPO should revalidate the May 1989 
revision to the FSAR responses to ensure other commitments were not 
inadvertently removed in the June revisions to the FSAR. This issue 
is open. 

5. Subsection 4.4.2.1.3 describes the function of the 80 KVA UPS and 
refers to Table 4.4-9 for a list of essential loads. As identified 
during the RRI (Ref. 19, Finding 8-3.3) this table contains more load 
(126.1 KVA) than the UPS is capable of delivering. 

6. 

Resolution: 

Information received on 6/15/89 indicates that the testing has been 
completed which demonstrates significantly lower loads exist. These 
results should be used to revise Table 4.4-9 of the FSAR. This issue 
is open for the RRI and will be tracked in the RRI report (Ref. 19). 

A concern also existed regarding the loading of the 1100 KW diesel 
generator. As requested in RAI comment #16, the actual loads for the 
equipment listed in Table 4.4-8 were added in the April FSAR revi
sion. It was subsequently noted, however, that the rated loads 
exceeded the capacity of the diesel. 

Resolution: 

This has been corrected in the June 1989 revisions to Table 4.4-8 of 
the FSAR. The response is acceptable and the issue is closed. 

7. Subsection 4.4.2.2 describes the safety consideration of the electri
cal system. This system is classified as a Design Class III system 
based upon the fail-safe nature of the facility design. This 
analysis assumes a single failure criteria; i.e., the failure of only 
one component assumed for each scenario is fail safe. 
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Resolution: 

This subsection should indicate that only single failures of the 
electrical system have been analyzed. This issue is open. 

8. The description in the second paragraph of FSAR Subsection 4.4.2.1.1 
was inconsistent with the referenced figure (Figure 4.1-4). 

Resolution: 

This paragraph was revised to more accurately reflect the offsite 
power grid as illustrated in Figure 4.1-4. The response is 
acceptable and the issue is resolved. 

9. Additional information was requested regarding the time and sequence 
of events necessary to place the backup power source on line. 

Resolution: 

The first paragraph of FSAR Subsection 4.4.2.1.2 was revised to 
address this issue. The response is acceptable and the issue is 
resolved. 

10. The protective relaying associated with the electrical system should 
be described. 

Resolution: 

Paragraph 3 of Subsection 4.4.2.1.4 was added to describe how load 
loss is minimized in a fault condition. The response is acceptable 
and the issue is resolved. 
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11. Information was requested regarding the preselected sequence of 
loading when power is restored. The concern was that the diesel 
generator could be subjected to overload conditions. 

Resolution: 

Subsection 4.4.2.1.5 was revised to accurately reflect the procedures 
addressing this issue. The response is acceptable and the issue is 

resolved. 

12. Diesel generator testing should be described in the FSAR to assure 
the operational readiness of this important equipment. 

Resolution: 

Reference to the procedures associated with periodic testing of the 
diesel generators was added to Subsection 4.4.2.1.6. The response is 

acceptable and the issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The Hay 1989 revision to the FSAR revisions, as supplemented by the 
responses in Appendix 8, provides requirements for an acceptable electrical 
system that is in compliance with the acceptance criteria, except as indicated 

above . 
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SECTION 4.4.3 - FIRE PROTECTION SYSTEM 

1.0 SUMMARY DESCRIPTION 

The objectives for fire and explosion protection at the WIPP Facility are 
to ensure the safety of plant personnel, the reliability and continuity of 
plant operations, and to minimize property loss. 

Items discussed in this section are: fire characteristics and protec
tion; fire protection system description and evaluation; inspection and 
testing requirements; and, fire personnel qualification and training. 

Operational Safety Requirements (OSRs) for the fire detection and alarm 
systems are described in detail in Subsection 10.3.4 of the WIPP FSAR; the 
fire suppression system OSR's are described in Subsection 10.3.5. 

The WIPP Fire Protection System is designed to meet the criteria for an 
"improved risk" level of fire protection described in DOE Order 5480.7 
(Ref. 20) and to comply with the regulations and criteria contained in Refs. 
18-23. Document No. D-76-F-06, "Design Basis -Fire Protection," (Ref. 21) 
identifies the design requirements for fire protection at the WIPP. 

2.0 ACCEPTANCE CRITERIA 

The acceptance criteria were based primarily on Subsection 5.4.9 of USNRC 
Regulatory Guide 3.26 (Ref. 17). The specific acceptance criteria used to 
evaluate this section of the FSAR include: 

1. Identifies the fires that could directly or indirectly affect safety
related structures, systems, and components. 

2. Describes or discusses the bases for the design of the fire protec

tion system. 

3. Discusses fire characteristics. 
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4. Discusses the features of buildings and facility arrangements that 
provide fire prevention, fire extinguishing and fire control. 

5. Lists the codes and standards considered and used for the design of 
the fire protection system. 

In response to RAis concerning life safety and building design features, 
modifications and additions were made to the FSAR to assure that the safety 
protection criteria for the fire protection system are adequate for life 
safety requirements and that the system is designed to meet or exceed the 
acceptance criteria. This is based on the following commitments which are 
contained in the revised FSAR and in responses to the RAis. 

a. All buildings and their support structures are protected by fixed, 
automatic fire suppression systems. (The shielded storage area in 
the WHB did not have an automatic fire suppression system at the time 
of the RRI (Ref. 19). OOE/WPO committed to install this system prior 
to waste receipt). 

b. Noncombustible construction, fireproof masonry construction, and fire 
resistant materials are used whenever possible. 

c. Areas susceptible to fire are separated by fire walls and automatic 
fire doors. Fire separations are installed where required per the 
Uniform Building Code (UBC, Ref. 4) . 
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d. All vertical openings in buildings are protected by enclosing 
stairways, elevators, pipeways, electrical penetration, etc., to 
prevent fire from spreading to upper floors. 

e. Adequate provisions for the safe exit of personnel are ensured for 
all potential fire occurrences. Evacuation alarm signals are 
provided throughout occupied areas. 

3.0 ISSUES 

1. Information was requested with regard to the design of the fire water 
system, specifically verification of the sufficiency of the fire 
water system's capacity and flow rate. 

Resolution: 

The following calculations were provided for review: 

a. Calculation CS-41-F-006, •To Analyze the Water Supply Requirements 
for each facility including Outside Protection, in Order to 
Determine Water Flow and Pressure Demands for Fire Protection." 

b. · Calculation CS-41-F-002, •To Determine Firewater Demands and 
Firewater Collection Requirements for the WHB." 

c. Calculation CS-45-F-006, "To Determine the Fire Water Demand for 
the Support Building.• 

It was found that these calculations adequately verify the 
sufficiency of the fire water system's capacity and flow rate and 
therefore the issue is closed. 

2. Information was requested regarding pipe sizing for the fire water 
system. 
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Resolution: 

Calculation CS-25-C-012, "Fire Water Distribution System," which 
calculates the flows and pressures in the fire water system and 
checks the correctness of the pipe sizes was provided for review. It 
was found that the calculation is acceptable and that the diameters 
of the fire loop pipes are adequate. The issue is closed. 

3. Information was requested on the criteria used to locate the fire 

hydrants. 

4. 

Resolution: 

Document D-76-F-06, "Design Basis Fire Protection," (Ref. 21) was 
provided. Subsection 3.2.1.A of this document contains the criteria 
for fire hydrant location. The response is acceptable and the issue 

is closed. 

Information was requested on the codes and standards used to design 

the fire detection and suppression systems. 

Resolution: 

Document D-76-F-06, "Design Basis Fire Protection," (Ref. 21) was 
provided. Subsection 3.2.1.C, of this document contains the criteria 
for fire or smoke detectors and is in accordance with NFPA 72E; 
suppression systems are designed in accordance with NFPA 10, 13 and 
14. The response is acceptable and the issue is closed. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis . 
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5.0 CONCLUSIONS 

The Hay 1989 revision to the FSAR as supplemented by the responses to 
Appendix B provide an acceptable Fire Protection System at WIPP that complies 
with the paragraph 2.0 acceptance criteria, and that has adequate administra
tive controls and safeguards in force to assure safe operation of the 
facility. The issue of the automatic fire suppression system for the shielded 
storage area is discussed in Section 5.1 of the SER and will be tracked in the 

RRI report (Ref. 19, Finding C-3.1). 
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SECTION 4.4.4 - WATER AND WASTE WATER SYSTEM 
SECTION 4.4.5 - SALT HANDLING SYSTEM 
SECTION 4.4.6 - RADIOACTIVE WASTE SYSTEMS 
SECTION 4.4.7 - TRANSPORTATION 
SECTION 4.4.8 - SAFETY COMMUNICATIONS AND ALARMS 
SECTION 4.4.9 - MAINTENANCE PROVISIONS 
SECTION 4.4.10 - COMPRESSED AIR SYSTEMS 
SECTION 4.4.11 - UNDERGROUND FUEL SYSTEM 

1.0 SUMMARY DESCRIPTION 

The above subsections discuss various components of the WIPP service and 
utility systems: 

1. Subsection 4.4.4: The water system supplies water for domestic use 
and fire protection. WIPP requires a maximum peak water supply of 
375 gallons per minute; the average daily domestic demand is about 
75,000 gallons per day. 

2. Subsection 4.4.4: The sanitary sewage waste water system includes a 
buried sanitary collection system, a sewage treatment plant, and an 
effluent pond. 

3. Subsection 4.4.5: Salt is transported from the excavating equipment 
to the salt handling system. This subsection describes the salt 
handling equipment, and the underground and surface salt handling 
controls. 

4. Subsection 4.4.6: The solid, liquid, and airborne radwastes and 
radioactive mixed wastes that will be generated, collected and 
handled by the facility are described. 

5. Subsection 4.4.7: Access to the WIPP Facility is provided by U.S. 
Highway 62/180 from the north and New Mexico State Highway 128 from 
the south. Roadways have been constructed within the secured area to 
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serve the surface facilities. Rail access is provided from a spur at ~ 

the Western Ag Minerals Nash Draw Mine to the facility. Parking is 
provided outside the Zone 1 fence for employee vehicles and on-site 
for site maintenance and staff vehicles. 

6. Subsection 4.4.8: Both intraplant and plant-to-off-site communica
tions systems are available. This subsection describes the various 
components of each system. 

7. Subsection 4.4.9: This subsection discusses the maintenance require
ments on structures and equipment at the WIPP Facility. 

8. Subsection 4.4.10: Three types of compressed air systems for the 
WIPP Facility are discussed: plant, instrument (dried and filtered 
plant air), and a single unit, high pressure breathing air 
compressor/bottle fill station. 

9. Subsection 4.4.11: This subsection discusses the underground fuel 
system used to convey diesel fuel from the surface to a fuel depot on 
the storage horizon. 

2.0 ACCEPTANCE CRITERIA 

The acceptance criteria used to review these subsections of the FSAR were 
taken primarily from DOE Orders 5480.18 and 5820.2A and USNRC Regulatory Guide 
3.26 (Refs. 18, 22 and 17 respectively). Specific acceptance criteria used to 
evaluate these subsections follow. The FSAR adequately: 

1. Discusses the primary source of the water supply, alternate sources, 
storage facilities, the effects of loss of water supply, and power 
failure. 

2. Describes the sanitary sewage handling system and shows that no 
radioactive material can be discharged in this effluent. 
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3. Presents the design bases for supplying the compressed air needs of 
the facility. 

4. Discusses the systems to be used for internal and external 
coiTIT!unications. 

5. Describes the functioning of the alarms and communication systems in 
response to normal and abnormal operations and under accident 
conditions. 

3.0 ISSUES 

1. WIPP was asked to describe the role that off-site agencies, such as 
fire control and rescue teams, would play in the event of an 
emergency situation . 

Resolution: 

Memorandums of understanding for assistance exist between WIPP and 
off-site agencies for ambulance, medical and fire support. This 
response is acceptable and the issue is closed. 

2. WIPP was asked to specify the pressure drop levels and radiation 
limits which mandate filter change. 

Resolution: 

The WIPP criteria require changing HEPA filters at a differential 
pressure of three inches water gauge from new filter base reading. 
This response is acceptable and the issue is closed. 

3. WIPP was asked to discuss any consideration of problems which may 
arise due to failure of a component resulting in the loss of com
pressed air. The FSAR does not appear to consider safety related 
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problems which may arise due to loss of compressed air systems for 
the Hoist brake, critical instrumentation and breathing air. 

Resolution : 

DOE/WPO supplied a description of the breathing air system, the plant 
air system and the instruments air system. In addition, a failure 
mode and effects analysis table was added to the June 1989 version of 
the FSAR. This table identifies each component and the associated 
failure effect. The response is acceptable and the issue is closed. 

4. WIPP was requested to provide the design calculations verifying the 
sufficiency of the water supply system's flow rates and pipe sizes as 
described in Section 4.4.4.1 of the WIPP FSAR. 

Resolution: 

WIPP responded by providing the following design calculations and 
design basis documents: 

a. 0-23-F-01, "Design Basis Water Supply" 

b. CS 23-C-028, "Water Pipeline - Hydraulic Analysis" 

c. CS 23-C-031, "Water Pipeline Hydraulics" 

d. CS 23-C-035, "Water Pipeline Hydraulics - New System" 
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e. CS 23-C-038, "Water Pipeline Hydraulics - Computer Runs" 

f. CS 25-F-002, "Domestic Water Demand for WIPP" 

These documents describe the flow capacity requirements of the water 
supply system and provide the calculations which verify the adequacy of the 
flow rates and pipe sizes. The response shows that the water supply system at 

WIPP is adequate and the issue is closed. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR as supplemented by the responses to 
Appendix B provide acceptable service and utility systems that comply with the 
acceptance criteria of paragraph 2.0, and also provides adequate controls and 
safeguards to assure safe and reliable operation of these systems at the WIPP 

Facility . 
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SECTION 4.5 - WASTE HANDLING EMPLACEMENT AND RETRIEVAL EQUIPMENT 

SECTION 4.5.3 - UNDERGROUND HANDLING, EMPLACEMENT AND RETRIEVAL EQUIPMENT 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the major equipment used for trans
porting and storing CH TRU wastes underground. This function is accomplished 
by a CH TRU waste transporter and a CH TRU waste lift truck. The waste lift 
truck can handle seven packs of 55 gallon waste drums or four packs of 85 
gallon drums. The retrieval operation is the emplacement operation in reverse 

and the same equipment is used. 

2.0 ACCEPTANCE CRITERIA 

• 

General acceptance criteria were taken primarily from the Federal Mining 
Code for Metal and Non-metallic Underground Mines (Ref. 23). Specific • 
acceptance criteria used to evaluate Subsection 4.5.3 were: 

1. Provides a description of the underground handling, emplacement and 

retrieval equipment. 

2. Demonstrates that the equipment is designed to eliminate accidents. 

3. Demonstrates that the transport equipment performs its function and 

has been proof tested. 

3.0 ISSUES 

1. The major equipment used to transport and store CH TRU waste 
underground consists of the CH TRU transporter and diesel powered CH 
TRU waste lift trucks. The waste transporter is a commercially 
available diesel powered tractor-trailer designed for transporting CH 
TRU waste on pallets and is modified to comply with mine and other • 
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safety codes. The waste lift truck handles seven packs of 55 gallon 
waste drums or four packs of 85 gallon drums. Since retrieval is the 
emplacement operation in reverse, the same equipment is required with 
provisions to overpack damaged waste packages and to supplement 
ventilation and control contamination if needed. CH TRU waste 
retrieval demonstrations were performed with non-radioactive "mock" 
waste forms. These demonstrations fully tested the handling 
equipment prior to commencement of waste receipts. For retrieval 
demonstrations, the expected conditions of the rooms at retrieval 
were simulated to the extent practical by contouring the room floor 
for the expected amount of floorheave and by undersizing the room to 
simulate creep closure. The details of this demonstration are 
reported in Westinghouse Electric Corp., Final Report for the 
Contact-Handled Transuranic Waste Mock Retrieval Demonstration, 
DOE/WIPP 88-006, January 1988, Ref. (25) . 

Resolution: 

Based on the review of this section of the FSAR as well as the 
descriptions given in the Westinghouse report (Ref. 25), the 
equipment used in the underground waste storage area for handling, 
emplacement and retrieval of the wastes meet the acceptance criteria 
outlined above in Section 2.0. There is, however, an open issue 
related to the monitoring program in the CH TRU waste storage area. 
This issue is discussed in Section 2.10 of this SER. 

4.0 REQUEST FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis . 
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5.0 CONCLUSIONS 

The May 1989 revision to the FSAR as supplemented by the responses to 
Appendix 8 provide for acceptable underground handling and retrieval equipment 
for CH TRU waste. There are no open issues to be resolved. 
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SECTION 4.6 - UNDERGROUND MINING EQUIPMENT 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR discusses the mining operations requiring three 
primary types of equipment: continuous miners, haulage vehicles, and auxil
iary vehicles. Two types of continuous miners are used: drum type and boom 
type. Two types of haulage vehicles are used: diesel powered dump trucks and 
load-haul-dump units. A diesel powered scissor lift truck and a mobile sealer 
truck are available. Roof bolts are installed with two electric roof bolters 
and a crane equipped supply truck is used for heavy and bulky items. 

A specialized self propelled, track mounted milling machine unit is used 
to maintain the underground haulageways. With a rear mounted cutting drum, it 
can cut the road surface to a smooth, even grade. The continuous miners and 

milling machines are equipped with laser control capability . 

For safety, continuous miners are equipped with deflector shields for 
operator protection in case of a gas "blowout.• Reinforced canopies will be 
used on mobile equipment when needed. Radiological considerations were not 

used in equipment selection. 

2.0 ACCEPTANCE CRITERIA 

General acceptance criteria were taken from the Federal Mining Code for 
Metal and Non-metallic Mines (Ref. 23). The specific acceptance criteria used 

to evaluate Section 4.6 were: 

1. Provides an accurate description of the underground mining equipment. 

2. Demonstrates that the equipment is designed to provide protection of 
both continuous miner operators and roof bolt installers. 

3. Demonstrates that the equipment can perform its function . 
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4. Meets the standards of Mine Safety and Health Administration (MSHA). ~ 

3.0 ISSUES 

1. With the exception of the specialized unit for ~aintaining the under
ground haulageways, the underground mining equipment is standard 
equipment for this type of mining operation. A number of equipment 
manufacturers produce similar equipment. The equipment types have 
been proof tested in many salt mining operations around the world. 
Provided it is operated and maintained according to manufacturer's 
recommendations and in accordance with state and federal regulations 
and standards, no problem should develop with mining equipment. 

Continuous miners are equipped with deflector shields for operator 
protection in case of a gas "blowout.• In addition, laser control of 
the excavating equipment reduces the duration of operator exposure to 
the excavating activity. All roof bolters are equipped with an 
automatic temporary roof support system to protect the operator while 

drilling and installing rock bolts. 

Observations of the underground rooms show, in a number of instances, 
fracturing and cracking of the salt at the roof-rib junction and rib
floor junction. This is, in general, an indication of developing 
instability around the mined opening. (The issue of roof-rib-flow 
fracturing and cracking is dealt with further in Section 2.10 and 
Section 7.3). To inhibit or prevent this instability from developing 
further, scaling of the loose material and rock bolting is used. 
These functions require the need for various pieces of mining 

equipment to be used in the storage rooms. 

At the April 24-28, 1989 FSAR review meeting, the WIPP Project 
indicated that these rooms will be patterned rock bolted to provide 
additional assurance of ground control and that the need for mining 
equipment to re-enter a waste room would be an off normal or unusual 
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event. For removal of loose roof and rib materials, a small mobile 
scaler, rather than mining equipment, will be used. 

Resolution: 

The descriptions given in the FSAR regarding underground mining 
equipment are acceptable in that they satisfy the criteria described 
above in Section 2.0. This issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR as supplemented by the responses to 
Appendix B provide for acceptable underground mining equipment . 
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CHAPTER 5 - PROCESS DESCRIPTION 

This chapter describes the processes and systems in place for handling 
Contact Handled (CH) and Remote Handled (RH) Transuranic (TRU) wastes at the 
WIPP Facility. These processes include emplacement, retrieval, disposal of 
site generated radwaste and mining operations. Systems such as the Central 
Monitoring System (CMS) and the WIPP Waste Information System (WWIS) are also 
discussed. 

It should be noted that the organization of Chapter 5 has been changed 
for the May 1989 revision to the FSAR. The subject matter of Section 5.3 of 
the December 1988 FSAR, "Radioactive Source Experiments," has been deleted. 
"Retrievability of Stored Waste," Section 5.8 in the December 1988 FSAR, is 
Section 5.3 in the May 1989 revision to the FSAR. 

EH's review does not include the RH TRU waste. Therefore, Section 5.2 of 
the FSAR, which deals exclusively with the handling and emplacement of RH TRU, 
has not been reviewed for inclusion in the SER. Subsection 5.3.2, which 
describes plans for retrieval of RH TRU, has also not been reviewed. Review 
of these sections will be performed at a later date prior to the receipt of 
the RH TRU wastes. 

SECTION 5.1 - CH TRU WASTE HANDLING SYSTEM 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the handling process for CH TRU wastes 
from receipt to emplacement. The CH Waste Handling System, which includes 
both above and below ground operations, was designed to handle 55-gallon waste 
drums in seven pack configurations, 85-gallon overpack waste drums in four 
pack configurations and standard waste boxes (SWBs). The anticipated average 
throughput is approximately 250,000 ft3 per year as compared to the design 
basis throughput of 500,000 ft3 per year. At various stages in the process, 

411tr radiological surveys are made. When radiological limits are exceeded, waste 
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packages are decontaminated or overpacked to prevent the spread of 
contamination. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section of the FSAR were 
taken primarily from DOE Orders 5480.5 and 5480.11 (Ref. 1 and 2). In 
addition EH required that the waste handling process as presented in the FSAR 
be feasible and that environmental, safety and health matters be adequately 
addressed to ensure radiological protection during normal plant operations and 
during abnormal conditions that can reasonably be expected to occur over the 
lifetime of the facility. 

Specific acceptance criteria used to evaluate Section 5.1 were 
demonstrated adequacy of: 

1. A formal, documented system for the control and traceability of 
records and documents associated with the CH waste containers. 

2. Plans and procedures for receiving wastes into the facility and for 
inspecting the waste shipment upon arrival. 

3. Plans and procedures for storing materials, including quantity, 
container descriptions and spacing between containers. 

4. Commitment to maintain to personnel, site and environmental exposures 
to radiation resulting from operations within limiting values and as 
low as reasonable achievable (ALARA). 

5. Proposed radiological surveys during the waste handling operations to 
ensure that the radwaste dose rates, contamination levels, and 
airborne activity are below the levels identified in the Radiation 
Safety Manual (Ref. 3) and Waste Acceptance Criteria (WAC) (Ref. 4). 
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6. Marks, labels and seals required for the waste packages in accordance 
with the WIPP Waste Acceptance Criteria (WAC) (Ref. 4). 

3.0 ISSUES 

1. Inventory and record keeping is considered to be important in the 
operation of this facility, yet no description of such activity is 
included in the FSAR. In addition, information is required which 
shows how the design basis throughput of 500,000 ft3/yr is achieved 
compared to the anticipated average throughput of 250,000 ft3/yr. 

Resolution: 

Inventory and record keeping is performed by use of the WIPP Waste 
Information System (WWIS). A description of the WWIS has been 
provided and is considered to be acceptable. This data base will 
store pertinent information about each container stored at WIPP. 

Increase in throughput would be achieved by extending plant operating 
hours. There would be no deviation from the current acceptable 
procedures. The response is acceptable and the issue is closed. 

2. Information was requested to resolve some questions concerning the 
receipt of waste. Specifically, (a) how TRUPACTs with high radiation 
levels would be handled, (b) how shipments are logged in and 
verified, and (c) how waste containers are identified. 

Resolution: 

{a) Subsection 5.1.1.1 of the June 1989 revision to the FSAR, was 
revised to describe how TRUPACTs with high radiation levels 
are handled. 
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(b) Shipments are verified upon arrival at the facility by 
comparing the shipping manifest to the label on the waste 
packages. During routine operation, the WIPP Waste Tracking 
System (WWTS-a personal computer based system} will log in the 
receipt date for each shipment and determine whether the 
TRUPACTs and waste packages received match the data downloaded 
from the WWIS. When the shipment is emplaced, the emplacement 
date, emplacement location data, and overpack number (if 
overpacking was necessary) also will be entered into the WWTS 
for uploading to the WWIS. 

(c) The requirements for labeling of waste packages are specified 
by the WIPP WAC (Ref. 4). 

The responses are acceptable and the issue is closed. 

3. Subsection 5.1.1.2 of the FSAR states that waste packages can be 
decontaminated at the unloading dock, but no levels or types of 
contamination that can be handled at the loading dock are specified. 
Nor is there any mention of changes in packing configuration when 
waste requires overpacking. 

Resolution: 

According to the WIPP Radiation Safety Manual (Ref. 3) an area no 
greater than 6 ft2 and levels no greater than 300 dpm/100 cnr for 
alpha, or 1000 dpm/100 cnr for beta/gamma can reasonably be con
trolled at the unloading dock in the WHB. Due to the larger diameter 
of overpacked drums, they are assembled in a four pack versus the 
usual seven pack prior to transfer underground. These assemblies are 
always placed on the top row in the waste stack to ensure stability. 
The response is acceptable and the issue is closed. 
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4. The procedure for handling high radiation level containers including 
high radiation area controls, stay times, evaluation for extremity 
monitoring, and intermediate storage requirements was requested. 

5. 

Resolution: 

Time limits and storage requirements were included in Subsections 
3.1.2.2 and 3.1.2.3 of the June 1989 revision to the FSAR and 
Procedure WP 05-106 is being modified to implement high radiation 
waste handling. Subsection 3.1.2.2 provides a commitment to a one 
week limit for storing high radiation level containers in the 
Shielded Storage Room (SSR). The FSAR also states that the SSR has a 
sprinkler system for fire suppression. This sprinkler system had not 
been installed at the time of the Readiness Review Inspection (RRI) 
(Appendix C, Ffnding C-3.1). DOE/WPO has committed to correct this 
deficiency prior to start-up. In addition Procedure WP 05-106 did 
not include the committed storage time limit requirements at the time 
of the RRI (Appendix C, Finding C-3.1). These issues remain open for 
the RRI and will be tracked by the RRI report (Ref. 6). For the 
purposes of this SER the issue is closed. 

The design basis for the Overpack and Repair Room (OP&RR) assumes 
that 2~ of the waste packages are contaminated or damaged. However, 
the decontamination enclosure is not adequate to accommodate this 
volume. 

Resolution: 

Based on the fact that operational experience shows that the receipt 
of breached containers or contaminated packages is unlikely under 
normal WIPP operational circumstances, the 2% number has been deleted 
from the June 1989 revision to the FSAR. However, accidental 
situations could arise, i.e., punctured or dropped drum, therefore, 
we recommend that WIPP reevaluate this position during the Test 
Phase. However, for purposes of this SER, this issue is closed. 
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6. The following accidental fire scenarios (Ref. 5) were not adequately 
addressed. 

(a) Control of radioactive waste generated by the suppression of 
fires in the site-generated radwaste room, OP&RR, CH Waste 
Handling Area, and the waste storage area. 

(b) Control of the diesel fuel fire and waste drum fire with the 
fire extinguishing equipment available in the underground 
waste storage area. 

Resolution: 

(a) In the event of a waste drum fire in the site-generated 
radwaste room, OP&RR or the CH TRU waste handling area, 
automatic sprinklers as well as portable extinguishers are 
relied on to extinguish the fire. During any such fire, 
resulting smoke and aerosols will be handled by the roughing 
filters and HEPA filters. Any cleanup will become site 
generated radwaste. Fire water will collect in the sump and 
be handled using a qualified liquid waste process. 

(b) For suppression of fires in the underground, such as diesel 
fuel and waste drum fires, three suppression systems are 
available: (i) "on board" fixed dry chemical system with a 
capacity range of 20 at 120 sq ft, (ii) portable and wheeled 
dry chemical units rated to 120 sq ft and 1200 sq ft, 
respectively, and (iii) the underground emergency response 
vehicle (200 gallon capacity) with the ability to generate 
1500 sq ft of fire suppressing foam. Diesel fuel fires will 
be suppressed using the "on board" fixed dry chemical system. 
If this is ineffective, the other methods of fire suppression 
will be employed. While a diesel fuel fire can reasonably be 
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expected to occur, engineering requirements and the 
underground vehicle design make the release of radioactivity 
due to an underground diesel fuel fire a non-credible event. 
Therefore, radioactive wastes will not be generated. A fire 
in a waste drum being transported can be suppressed using any 
of the three systems described above. Once drums are in the 
waste storage rooms, drum fires may be suppressed using these 
means only if the location of the drum makes it accessible. 
If a fire occurs in a drum which is located at the center of a 
storage room other drums will be moved until the drum is 
accessible. Then one of the three fire suppression methods 
will be utilized. Contamination resulting from a waste drum 
fire is unlikely as air flow will ensure that radioactivity is 
kept away from the clean areas. Radwastes generated by waste 
drum fire suppression are limited to liquid radwastes which 
are expected to evaporate into the ventilation system. A 
calculation was supplied showing the worst case fire, i.e., 
diesel fuel fire, to cover approximately 772 square feet. The 
fire truck fire suppression capacity is approximately two 
times the maximum expected fire size. 

The responses are acceptable and the issue is closed. 

7. Evaporation of the liquid radwastes into the ventilation system 
would cause an automatic switch to filtration by HEPA filters. 
Further review of Issue 6, above, led to the question of whether 
smoke generated by an underground fire could clog the HEPA filters. 

Resolution: 

Air passing through the HEPA filters is prefiltered by roughing 
filters. The roughing filters in combination with the considerable 
distance from a potential fire to the HEPA filters, and the nature 
of the particulate matter expected, indicates that clogging of HEPA 
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filters is not a major concern. In the event that the EFB HEPA 
filters become clogged, there is a HEPA filtration bypass mode 
which utilizes the smaller, 60,000 cfm fans. The response is 
acceptable and the issue is closed. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provide for an acceptable CH TRU Waste Handling System that is in 
co~pliance with the acceptance criteria except for Issue 4 concerning the 
installation of a sprinkler system in the Shielded Storage Room and the 
maximum drum storage time in the SSR. This issue will be tracked by the RRI 

report. 
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• SECTION 5.3 - RETRIEVABILITY OF STORED WASTE 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR addresses the retrieval of CH and RH TRU waste. 
EH has not reviewed Subsection 5.3.2 as it discusses the retrieval of RH TRU 
waste. 

This section describes the situations which may be encountered during CH 
TRU waste retrieval operations and how these situations will be handled to 
prevent the spread of any underground contamination. Facilities for over
packing and/or isolating breached containers will be installed near the 
storage rooms. Radiological surveying will identify radiation sources so that 
they can be decontaminated before being transported to the surface. 

2.0 ACCEPTANCE CRITERIA 

• CH TRU waste retrieval operations must ensure protection of workers, 

• 

site and environment from undue radiological exposure. Procedures must 
conform to DOE Orders 5480.5 and 5480.11 (Ref. 1 and 2) and provide guidance 
for handling normal and abnormal situations. 

Specific acceptance criteria used to evaluate the adequacy of Section 
5.3 were: 

1. Personnel, site, and environmental exposures to radiation resulting 
from the release of hazardous materials under normal and abnormal 
operating conditions must be maintained within limiting values and 
as low as reasonably achievable (ALARA). 

2. Plans and procedures for the retrieval of wastes are feasible and 
comprehensive . 
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3. Air monitoring capabilities shall be available during retrieval 
operations. 

3.0 ISSUES 

No requests for additional information (RAis) were made for Section 5.3 
during the initial FSAR review. The issue discussed below is a result of open 
issues in Chapter 7 and 12 concerning the accident evaluation of a roof 
collapse in the CH TRU waste storage rooms and the Retrievability Plan. 

1. The surface storage of waste containers awaiting transport to "a 
DOE-assigned interim storage site and/or an approved repository," 
is not discussed. The WHB may not be able to accommodate the 
quantity of waste containers that will be received during the Test 
Phase (up to 3% of the total waste allowed). In addition, at this 
time administrative and technical procedures identifying the 
process proposed for repackaging and shipping the waste to the 
interim storage site have not been addressed by the FSAR. 

Resolution: 

Review of the Retrievability Plan that is identified as an issue in 
Chapter 12 of this SER should adequately resolve this issue. There 
are no further issues. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

Provide the Retrievability Plan for independent review. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provide an acceptable system for retrieval of CH TRU waste except 
for two areas: (1) further details are necessary with regard to the timely 
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~ removal of waste containers from the facility once they reach the surface, and 
(2) an accident involving a roof collapse in a CH TRU waste storage room 
should be evaluated. An independent review of the Retrievability Plan will be 

required before this issue can be resolved. 

~ 

~ 
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SECTION 5.4 - PLANT-GENERATED RADWASTE SYSTEM 

1.0 SUMMARY DESCRIPTION 

Solid radwaste, the result of various activities such as decontamination 
and maintenance efforts, will be contact handled and will be collected in 
disposal containers. Liquid radwaste will be largely the result of fire 
suppression. All fire water will be collected and tested for radioactivity. 
Water which exceeds the limits for uncontrolled release will be processed and 
transferred to 55-gallon drums. Both solid and liquid radwaste will be 
disposed of in the underground waste storage area. 

2.0 ACCEPTANCE CRITERIA 

Site generated radwaste must be handled and disposed of responsibly such 
that radiological protection of workers, site and environment will be ensured. 
Such waste must also conform to the ALARA criterion as stated in DOE 5480.11 
(Ref. 2). Procedures must be designed so that WIPP is capable of controlling 
all site generated radwastes. Specific acceptance criteria, also borrowed 
from DOE Orders 5480.5 and 5820.2A (Refs. 1 and 7, respectively), were: 

1. The plant-generated radwaste system shall provide facilities, 
methods of disposal, and equipment to handle solid, liquid and 
gaseous wastes safely and effectively. 

2. Technical and administrative controls shall be directed for 
reducing the gross volume of waste generated and/or the amount of 
radioactivity requiring disposal. 
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3.0 ISSUES 

1. DOE Order 5820.2A (Ref. 7) requires that contaminated fire water be 
processed rather than solidified to reduce the volume of 
radioactive wastes. 

Resolution: 

DOE Order 5820.2A applies to storage facilities where radwaste has 
to be accumulated, stored and shipped elsewhere for disposal. As 
the WIPP has on-site disposal capacity, and the anticipated 
radwaste is sporadic if expected at all, processing the liquid 
radwaste to release limits is not economically feasible. The 
response is acceptable and the issue is closed. 

2. DOE Order 5820.2A requires that solid radwaste be compacted to 
reduce the volumes of radwaste requiring disposal . 

Resolution: 

Compacting solid radwaste is not required unless the worst case 
volume estimates are exceeded, because the anticipated volume does 
not make compaction cost effective. Moreover, it is felt that 
compaction operations increase the risk for the spread of 
contamination. The committed response in Appendix B to modify 
Section 5.4.2 to reflect the proposed handling of solid radwastes 
was included in the June 1989 revision to the FSAR. The issue is 
closed. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis . 
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5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, supplemented by the responses in 
Appendix 8, provide an acceptable basis for concluding that the site 
generated radwaste will be handled apd disposed of in a reasonable manner and 
in compliance with the acceptance criteria. 
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.SECTION 5.5- GENERAL PROCESS CONSIDERATIONS 

• 

• 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR discusses general process considerations such 
as monitoring instrumentation, criticality safety, process interruption modes, 
and the WIPP Waste Information System (WWIS). 

The WIPP monitoring instrumentation provides measurements and controls 
to ensure safe operation of the plant. Both local and remote monitor i ng of 
plant systems are possible. Certain instrumentation is safety related. 

Studies have been performed to assess the possibility of accidental 
nuclear criticality. It was found that no credible criticality hazard exists. 

Routine and emergency process interruptions are discussed. Routine 
interruptions would be those due to scheduled maintenance, unscheduled main
tenance and plant inspection, and would be conducted according to established 
procedures. Emergency interruptions are those due to abnormal or accident 
conditions such as fire, earthquake or loss of electric power. Each of these 
instances requires that appropriate action be taken to correct the problem and 
to ensure that the facility can safely return to normal operations. 

The WWIS is a computerized data base which stores important data on each 
waste container such as shipment number, identifying waste container numbers, 
date of shipment, maximum surface dose rate, radionuclide data, date of 
receipt, storage date and storage location. This information will be avail
able in WWIS for CH TRU waste during the storage period and can be used for 
retrieval if necessary • 
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2.0 ACCEPTANCE CRITERIA 

The WIPP must be designed to safely handle normal and abnormal situa
tions which can reasonably be expected to occur during the lifetime of the 
facility. Safety systems and procedures must be on-line and available to 
avert the threat of accidents. The requirements of DOE Order 5480.5 (Ref. 1), 
with respect to nuclear criticality, notification and reporting of occurrences 
and emergency plans to handle potential accidents, must be satisfied. 

Specific acceptance criteria used to evaluate Section 5.3 were the 

adequacy of: 

1. Warning and alarm systems and central monitoring of these systems. 

2. Assurances of nuclear criticality safety. 

3.0 ISSUES 

1. Subsection 5.5.1 of the FSAR generally discusses the functions, 
design and testing of the monitoring instrumentation. However, it 
does not discuss what specific instrumentation is used, where it is 

located, or what specifically is monitored. 

Resolution: 

In response to this comment, EH was supplied with a table listing 
each specific monitoring system and the location of associated 
components throughout the plant (Appendix B). The response is 

acceptable and the issue is closed. 

2. Subsection 5.5.3.2, Emergency Interruptions, states: "If the 
earthquake is of sufficient magnitude, inspection of structures and 
equipment will be required." DOE/WPO was asked (a) to define 
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4.0 

"sufficient magnitude" and (b) to provide a description of the 

inspection of structures and equipment that will be performed. 

Resolution: 

(a) "Sufficient magnitude" is defined as 0 . 1 g. 

(b) A procedure identifying immediate inspections that may be 

required after a seismic event for critical structures or 

equipment (e .g., Hoist Tower and Vaste Hoist) necessary for 

evacuation of personnel from the mine does not exist. A 

procedure must be available which defines, as a minimum, the 

purpose of inspection, what structural components and 

equipment require inspection, methods of damage assessment, 

and levels of acceptable damage. This item is an open issue 

of the Readiness Review Inspection (RRI) (Ref. 6, Finding C-

6.2) and will be tracked by the RRI report, and thus is 

resolved for the SER. 

REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis . 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 

Appendix B, provide for acceptable safety related processes that are in place 

to maintain the overall integrity of the facility, with the exception of the 

one open issue, namely, to develop a procedure requiring structural 

inspections after an earthquake. This issue will be tracked through the RRI 

report . 
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SECTION 5.6 - UNDERGROUND MINING OPERATIONS 

1.0 SUMMARY DESCRIPTION 

Mining is performed by two continuous mining machines, one a boom type 
and the other a drum type continuous miner. Diesel powered underground trucks 
and load-haul-dumps (LHDs) are used for removal of mined salt. In virgin 
areas, probe holes to test for the presence of pressurized gas or brine are 
drilled prior to mining. After mining, vertical holes are drilled at the main 
intersections of the drifts and cross cuts. Safety checks during and 
immediately after mining are standard practice. Rock bolts are used 
extensively throughout the underground openings. They are used not only for 
remedial work, but also for safety. In addition, roofs in the first waste 
storage panel and many high traffic areas will be pattern bolted for extra 
safety and to provide greater assurance of the retrievability of waste. Both 
resin and mechanical bolts are used in most ground control activities. A 
qualification of bolts and bolting practices used in the WIPP Facility 
underground bolting program is described in Ref. 8. Specifications used in 
defining bolting requirements for the underground and used to guide the 
purchase of bolts are found in Refs. 9 and 10. 

Separate ventilation circuits are maintained between the mining area and 
the storage area, with the air pressure maintained to ensure that any air 
leakage is from the clear mining area to the potentially contaminated storage 
area. Air quality and quantity are maintained at the levels required by the 
Mine Safety and Health Administration standard (Ref. 11). 
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2.0 ACCEPTANCE CRITERIA 

Underground mining operations follow practices developed over the last 
30 to 40 years for the use of continuous mining machines in horizon mining. 
Mining operations are inspected by federal and state authorities. Acceptance 
criteria were taken from the standards and regulations as given in 30 CFR Part 

57, (Ref. 11). 

3.0 ISSUES 

1. Rock bolts are and will be used extensively throughout the under
ground openings. Information concerning (a) the adequacy of rock 
bolts determined through certification tests and (b) the effects of 
corrosion on rock bolts installed in the facility was not adequate. 

Resolution: 

(a) In addition to rock bolt certification tests performed in 
salt, Eddy County, New Mexico, certification of rock bolts is 
performed routinely by WIPP mine engineering personnel in 
compliance with 30 CFR Part 57.3203 b(2), h and i (Ref. 11). 

(b) The effects of corrosion on installed rock bolts have been 
studied by Sandia National Laboratory (Ref. 12) and 
Westinghouse (Ref. 9) resulting in the conclusion that 
environmental effects on rock bolts are insignificant. 

The responses are acceptable and the issue is closed. 

All RAis have been adequately answered as documented in Appendix B. 
However, the effect of rock bolting in crack formation, propagation and total 
extent of the cracks as well as long term stability remains an open issue at 
this time. See Section 2.10 for a further discussion of this issue . 

5-19 



4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provide acceptable confidence that underground mining operations 
follow standard industry practice and meet federal and state regulations and 

standards. 
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• SECTION 5.7 - CENTRAL MONITORING SYSTEM (CMS) 

1.0 SUMMARY DESCRIPTION 

• 

• 

The CMS monitors the fire alarm system, the security system, the 
radiation monitoring system, the electrical power status, the ventilation 
system, air quality, facility system and meteorological data. 

The CMS computer and main consoles are located in the Central Monitoring 
Room (CMR) of the Support Building. The CMR was designed to allow its use 
during normal and emergency situations. Special features include two-hour 
fire walls, HEPA filtered air intake to allow occupancy during radiological 
release, uninterruptible power supply and linkage to the diesel generator. In 
the event that the CMR becomes uninhabitable, all plant systems can be moni
tored from the Guard and Security Building. 

2.0 ACCEPTANCE CRITERIA 

The requirements of Chapter 10, Operational Safety Requirements (OSRs), 
were used to evaluate this section of the FSAR. The CMS must be capable of 
alerting the WIPP staff to abnormal on-site conditions. Chapter 10 of the 
FSAR requires that the CMS monitor the fire alarm system, security systems, 
radiation monitoring systems, electrical power supply status, ventilation 
systems, air quality, personnel access, facility systems, effluent monitoring 
systems, and meteorological data. 

DOE Order 5480.11 (Ref. 2) requires that air monitoring of workplaces be 
performed. 

3.0 ISSUES 

No issues were identified for this section . 
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4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix 8, provides for acceptable functions and safety features for the CMS 
and complies with the acceptance criteria. 
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~ CHAPTER 6 - ENVIRONMENTAL, SAFETY AND HEALTH PROTECTION 

~ 

~ 

The principal areas of the EH review of Chapter 6 of the FSAR were 
contained in Section 6.1, "Radiological Protection." Although all sections of 
the FSAR were reviewed, only Section 6.1 is discussed below. Section 6.2, 
"Environmental Protection," was outside the scope of this review because it 
dealt with environmental matters, as opposed to safety issues. Section 6.3, 
"Safety," provided an overview of the safety philosophy for WIPP, and a brief 
summary of the safety program. Section 6.4, "Industrial Hygiene," provided 
general information regarding industrial hygiene. No requests for additional 
information were generated as a result of EH's review of Sections 6.3 and 6.4. 

SECTION 6.1 - RADIOLOGICAL PROTECTION 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the Radiation Protection Program, 
procedures, and equipment that will be used to limit and control worker 
occupational radiation exposure. Principal areas discussed in this section 
included: (1) Measures to Assure that Occupational Radiation Exposure will be 
"as low as reasonably achievable" (ALARA); (2) Radiation Sources; (3) Radia
tion Protection Design Features; (4) On-Site Dose Assessment; (5) Radiological 
Control Program; (6) Off-Site Dose Assessment; and (7) Exposure to Hazardous 
Wastes. No requests for additional information were generated as a result of 
EH's review of Areas 6 and 7. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section were taken primarily 
from DOE Order 5480.11 (Ref. 1) and Chapter 8 "Radiation Protection," of USNRC 
Regulatory Guide 3.26 (Ref. 2). Specific acceptance criteria used to evaluate 
Section 6.1 were demonstrated adequacy of: 
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1. Methods, responsibilities, and programs to maintain occupational 
exposures ALARA. 

2. Descriptions of direct and airborne radioactive material sources and 
predicted operational exposures. 

3. Descriptions of area radiation and airborne radioactivity monitoring 
systems. 

4. Identification of the radiation safety administrative organization 
and functional responsibilities. 

5. Descriptions of the equipment, instrumentation, and facilities used 
to support the operation of the Radiation Safety Program. 

3.0 ISSUES 

The issues discussed in this section are a result of review of: (1} the 
December 1988 FSAR; (2} the May 1989 revision to the FSAR; (3} selected 
procedures from the WIPP Radiation Safety Manual (Ref. 3); and (4) the DOE/WPO 
responses to EH comments (Appendix B). Observations of the actual 
implementation of the Radiation Protection Program were made during the EH 
Readiness Review Inspection (RRI} conducted on May 8-15, 1989 (Ref. 4). 

Review of Section 6.1 of the FSAR identified that descriptions of 
facility source terms, facility design relevant to radiation protection, and 
of the Radiation Protection Program itself were adequate, except as discussed 
below. In response to the EH comments, several revisions were incorporated 
into the May 1989 version of the FSAR. These are: 

(a) The updating of the references and definitions included in Section 
6.1 to reflect DOE Order 5480.11. 
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(b) The addition of specific information (detector type, range, alarm 
set points) relative to radiation protection instrumentation. 

(c) The provision of clarifications as to respiratory protection program 
commitments to industry standards. 

Several issues identified during the initial FSAR review were followed up 
during the EH RRI and are discussed below: 

1. The information relative to the Radiation Safety Administrative 
Organization was deemed deficient in that it did not include: an 
organizational chart depicting all positions in the Radiation Safety 
Organization, minimum position qualification requirements for the 
Radiation Safety Organization, and a reference to the stop-work 
authority of the organization. 

Resolution: 

FSAR Subsection 6.1.5.2, Administrative Organization, and the 
accompanying Figure 6.1-14 were expanded to provide additional 
information related to the organization and managerial respon
sibilities of the Radiation Safety (RS) organization. 

Position qualification requirements for the RS manager are specified 
in FSAR Subsection 9.1.3; a specific reference to this subsection 
was added to Section 6.1. A commitment to specific position 
qualification requirements for other members of the RS staff was not 
included in the FSAR; however, these requirements are contained in 
RS position descriptions (see SER Section 9.1). 

A statement describing adequate stop-work authority for the RS staff 
was added to the FSAR. 

These responses are acceptable and the FSAR issue is closed . 
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During the RRI Review (Ref. 4), additional concerns with RS position 
vacancies and a lack of operational health physics experience among 
several members of the staff were identified (Ref. 4, Finding C-2 .1, 
C-2.2). These items were evaluated as requiring resolution prior to 
waste receipt and will be tracked by the RRI report. 

2. A concern was noted with the Hay 1989 revision to the FSAR 
Subsection 6.1 . 5.2, which discusses RS responsibilities in 
implementing the radiation worker training program. The December 
1988 FSAR clearly specified biennial re-qualification for radiation 
workers, which meets DOE Order 5480.11 requirements. The Hay 1989 
revision to the FSAR requires biennial re-qualification only for 
health physics technicians. 

Resolution: 

Westinghouse staff subsequently submitted a revised FSAR Subsection 
6.1.5.2, dated June 1989, which re-institutes the biennial re
qualification requirement for radiation worker training. This 
response is acceptable and the issue is closed. 

3. EH review of the locations of the Continuous Air Monitoring System 
(CAM) monitors raised a concern relative to the ability of the three 
CAMs in the large CH Receiving Area to effectively sample the air 
volume and whether additional portable air sampling in this area 
would be provided. During the EH RRI review of this area, more 
general concerns related to CAM system location, representativeness, 
sample collection efficiency, and effects of salt-loading were 
identified. The overall issue of CAM system adequacy was identified 
during the EH RRI as an item requiring resolution prior to TRU waste 
receipt. 
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Resolution: 

Additional studies are being performed to validate CAM location, 
representativeness, collection efficiency and the effects of salt 
loading. 

The issue of CAM system adequacy (which encompasses the specific EH 
FSAR review concern) remains open for .the RRI and will be tracked by 
the RRI report (Ref. 4). As this issue will require onsite review 
as part of the RRI follow-up, it is considered closed for the SER. 
Final resolution of this issue will be reflected in the FSAR as 
necessary. 

4. Review of FSAR Subsections 6.1.3.2, 6.1.5.3, and 6.1.5.4 found that 
the commitments contained in the FSAR relative to the respiratory 
protection and internal and external exposure monitoring programs 
are appropriate. Review of procedures referenced for implementation 
of these commitments, however, along with review of program and 
procedure status during the RRI, identified that formal, procedur
alized programs for internal and external exposure monitoring are 
not in place and the existing respiratory protection procedures 
require upgrading. 

Resolution: 

Since these issues involve detailed implementation procedures, they 
are considered closed for the SER. They were, however, evaluated as 
requiring resolution prior to waste receipt and remain open for the 
RRI. They will be tracked by the RRI report (Ref. 4). 

5. Justification was requested for the magnitude of the contamination 
levels assumed in the routine releases source term (FSAR Subsections 
6.1.2.2, 6.1.6.1). The reference cited in the FSAR (Ref. 5) did not 
appear relevant and did not support the conclusions of the FSAR . 

6-5 



Resolution: 

The DOE/WPO written response (Appendix B) to the subject comment 
provided several revisions to the FSAR Subsection 6.1.6.1 to provide 
additional justification. Reference 5 was deleted from the FSAR. 
In addition, EH reviewed FSAR Appendix 6A, titled "Calculation of 
Airborne Concentrations and Releases"~ which had not originally been 
provided. Review of the document confirmed that source term 
assumptions related to contamination levels are adequately conserva
tive. The response is acceptable and this issue is closed. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSION 

The revised May 1989 revision to the FSAR (in conjunction with the June 
1989 revision noted in Issue 2 and the responses in Appendix B) provides an 
acceptable Radiological Protection Program. The description and commitments 
for the Radiation Protection Program are adequate to provide an appropriate 
level of radiological controls and protection for the worker. The concerns 
relative to implementation of this program noted in the RRI (i.e., Issues 1, 3 

and 4 above) are being tracked and followed-up as part of the EH RRI process. 
With resolution of these issues modifications to the FSAR may be appropriate. 
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CHAPTER 7 - ACCIDENT ANALYSIS 

1.0 SUMMARY DESCRIPTION 

This chapter of the FSAR presents analyses of all credible accidents in 
terms of the potential exposure to workers and to members of the public. The 
accidents, involving CH TRU waste, that were analyzed are: 

FSAR Accident 
Identification 
No. 

co 

Cl 

C2 
C3 

C4 
cs 
C6 

C7 

cs 

C9 

ClO 

Description 

Forklift knocks TRUPACT-II off trailer -- Radiological 
Control Area -- Outside of WHB 
Vehicle collision with a shipping container -
Offloading Area 
Drum drops from forklift -- Inventory/Preparation Area 
Drum punctured by forklift -- Inventory/Preparation 
Area 
Transporter hits pallet -- Underground Storage Area 
Drums drop from forklift -- Underground Storage Area 
Other equipment punctures drum -- Underground Storage 
Area 
Spontaneous ignition within a drum -
Inventory/Preparation Area 
A loaded hoist cage drops down waste handling shaft -
Hoist Loading Area 
Diesel fire in storage array underground -
Underground Storage Area 
Spontaneous ignition within a drum -- Underground 
Storage Area 

Dose assessments are presented for each accident scenario. The maximum 
committed effective dose equivalent to a member of the public is given as 1.7 
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rem for Accident ClO, and the maximum committed effective dose equivalent to a 
worker is given as 9.2 rem for Accident C6. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section were taken from DOE 
Orders 5480.11, AL5481.1B, 6430.1A, WIPP-DOE-069, WTSD-TME-063, DOE/WIPP-87-
005 and "Radiation Protection Guidance to Federal Agencies for Occupational 
Exposure" (Ref. 1-7) 

Specific acceptance criteria used to evaluate Chapter 7 were adequacy of: 

1. Identification of each accident and the location in the facility 
where it occurs. 

2. Description of the sequence of events leading to the initiation of 
the accident. 

3. Estimates of the probability of occurrence for each accident and 
their basis. 

4. Description of the concentration of radioactive material released 
from the waste container(s) as a result of the accident. 

5. Description of the conditions of meteorology, topography or other 
circumstances considered in the analyses. 

6. Analysis of the radiological effects of each accident. 

7. Assessment of the consequences of each accident to persons and 
property on-site and off-site. 

8. Identification of the mathematical or physical models employed in the 
analysis and the assumptions that were used. 
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~ 3.0 ISSUES 

~ 

~ 

The December 1988 FSAR was reviewed and requests for additional 
information (RAis) were issued on April 13, 1989 (Ref . 8). Responses to these 
comments were discussed at the April 24-28, 1989, FSAR review meeting and were 
documented in Appendix 8 received on May 4, 1989. All RAis were 
satisfactorily resolved except for seven unresolved issues which are discussed 
below : 

1. EH identified a concern (Appendix 8, Section 7.2, Comment 1) 
regarding the use of the average value (12.9 PE-Ci) of waste package 
radioactivity rather than the maximum value (1000 PE-Ci) in the 
accident analyses. The DOE/WPO response was that an "administrative" 
limit would be placed on handling drums containing more than 70 PE
Ci . Drums above this limit would be handled under increased 
radiation safety control. 

Separate analysis is required, based on the assumption that an 
administrative procedure requiring that respirators will be worn 
whenever the quantity exceeds 70 PE-Ci. This additional analysis 
should evaluate resultant worker doses for the maximum source term 
conditions with and without respirators, i.e., for a 69 PE-Ci drum 
without respirators and for a 1000 PE-Ci drum with respirators. 
Further, the detailed application of this administrative procedure 
must be addressed in the FSAR for all of the potentially exposed 
workers (i.e., not just the waste handlers} and for as long as the 
potential for exposure exists (e .g., during waste handling operations 
above and below ground and during long term storage}. 

2. EH identified a concern with the assumptions made to calculate worker 
doses in several of the listed accident scenarios (Appendix B, 
Section 7.3, Comment 2}. Specifically, dose calculations assumed 
workers in the immediate accident area avoided all intake by exiting 
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the area. Doses were calculated for nearby (approximately 20 feet 
away) workers who were assumed to be unaware of the accident. The 
approach was viewed as nonconservative. 

The DOE/WPO response to the above comment (Appendix B) included 
revising the FSAR for the aboveground accidents (C2, C3) to include 
calculated doses for a worker assumed to remain in the immediate 
accident area for two minutes. Review of these doses identified them 
to be lower than the doses calculated for workers 20 feet away from 
the accident. Discussion with DOE/WPO personnel identified the newer 
doses were calculated using different assumptions than those used in 
the previous calculations. These dose values should be recalculated 
for consistency with the original calculations and the FSAR should be 
updated with the revised values. 

DOE/WPO also indicated in their response to EH comments (Appendix B) 
and during subsequent conversation, that additional dose calculations 
for workers in the immediate area of underground accidents (i.e., C4) 
were not necessary, as waste emplacement work is done from the 
upstream direction of ventilation flow. Therefore, doses already 
calculated in the FSAR for individuals downstream of the waste drift 
were sufficient. As any additional dose calculations for 
hypothetical immediate-area workers are already bounded by those 
calculated in C3, the DOE/WPO position is acceptable. 

3. In accident C-7, the FSAR estimates 2 x 1~· drum fires/year. This 
accident should therefore be analyzed incorporating the fire suppres
sion systems impact on potential doses to workers. 

4. In the analysis of Accident ClO, it is stated that the effects are 
mitigated due to plateout and to the relative location of the 
underground worker with respect to the ventilation flow pattern and 
the drum fire. In order to rely on the intent of the statement 
"waste is emplaced downstream of the worker" a commitment to adminis-
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5. 

6. 

trative requirements for mandatory respiratory protection for workers 
downstream from the active and open waste storage area is needed. 

Although Section 7.1 indicates no underground release is caused by 
earthquakes, the discussion in Subsection 2.10.3 suggests that roof 
falls may be anticipated due to the weakening of the underground 
structure resulting from the effects of long term creep of the salt 
formation. Additionally, effects from either seismic disturbances or 
any other dynamic external event {e.g., accidents in nearby mines, 
etc.) may further deteriorate the stability of the underground 
openings (which were subjected to creep) leading to roof collapse. 
Therefore, the potential for this accident should be analyzed in 
terms of the likelihood of destroying the integrity of the stored 
drums by a roof fall. 

In accident C-8 (Appendix B, Section 7.3, Comment 4), the probability 
calculation of a catastrophic hoist accident required further 
clarification. After discussions at the April 24-28, 1989 FSAR 
review meeting DOE/WPO responded in Appendix B that additional 
calculations may be required to determine the accident probability 
due to the differences between MSHA and WIPP in the cable system 
static load safety factor. EH has not received these calculations. 

7. In accident C-10 (Appendix B, Section 7.3, Comment 6c), the basis of 
the probability analysis of fire propagation to adjacent waste 
containers was questioned. As a result of the April 24-28, 1989 FSAR 
review meeting DOE/WPO responded in Appendix B that the final 
probability values will be recalculated. EH has not received these 
calculations . 
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4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

EH has reviewed the accident analyses . described in Chapter 7 and the 
DOE/WPO's responses to the EH RAis (Appendix B). The accident analyses 
contained in Chapter 7 of the May 1989 revision to the FSAR, as supplemented 
by the responses in Appendix B are adequate except for the seven outstanding 
issues discussed above which still require resolution and incorporation into 
the FSAR. 
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1. U.S. Department of Energy, "Radiation Protection for Occupational 
Workers," DOE Order 5480.11, December 21, 1988. 

2. U.S. Department of Energy, "Safety Analysis and Review System, DOE 
Order," AL5481.1B, January 27, 1988. 

3. U.S. Department of Energy, "General Design Criteria," DOE Order 6430.1A, 
(Draft), December 25, 1987. 

4. U. S. Department of Energy, "TRU Waste Acceptance Criteria for the Waste 
Isolation Plant," WIPP-DOE-069, Rev . 3, January 1989 . 

5. Banz, Buchberger and Rasmussen, "Probability of a Catastrophic Hoist 
Accident at WIPP," WTSD-TME-063, July 1985. 

6. Westinghouse Electric Corporation, "Waste Drum Fire Propagation at the 
Waste Isolation Pilot Plant," DOE/WIPP-87-005, April 1987. 
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8. 
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"Radiation Protection Guidance to Federal Agencies for Occupational 
Exposure," Federal Register, Vol. 52, No. 17, January 27, 1987. 

Memorandum from H.J. Pettengill, DOE/EH, to J.B. Tillman, DOE/WPO, 
April 13, 1989; Subject: Final Safety Analysis Report for the Waste 
Isolation Pilot Plant (transmitting EH comments on Chapters 1, 3, 4, 5, 
6, 7 and 11 of the WIPP FSAR) . 
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CHAPTER 8 - LONG TERM WASTE ISOLATION ASSESSMENTS 

1.0 SUMMARY DESCRIPTION 

This chapter of the FSAR discusses preliminary results of the long term 
isolation assessments that will be performed for the WIPP Facility. The 
assessments will not be completed until 1992. The assessments will provide 
input to the decision whether to make the WIPP Facility a permanent repository 
for the emplaced TRU wastes or remove them. Chapter 8 was included to satisfy 
commitments made to the State of New Mexico. No conclusions are presented in 
Chapter 8 as to the adequacy of WIPP's long term waste isolation capability. 

Chapter 8, and supporting references, contained insufficient information 
to enable EH to judge the accuracy of the calculations and the results that 
are reported in Chapter 8. When the assessments are complete, i.e. 1992, FSAR 
Chapter 8 and supporting references will need to be independently reviewed . 
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CHAPTER 9 - CONDUCT OF OPERATIONS 

SECTION 9.1 - ORGANIZATIONAL STRUCTURE 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the organizational structure, 
functions, responsibilities, and authorities of the Management and Operating 
Contractor (MOC), Westinghouse. It also describes the Westinghouse Corporate 
structure for managing the WIPP activity and specifies the minimum qualifica
tions of the general manager, staff managers, and line managers with ES&H 

responsibilities. 

Only the MOC will have an ongoing effect on day-to-day operation of the 
facility. Subsection 11.1.1 discusses the organizational functions, respon
sibilities, and authorities of the owner, the U.S. Department of Energy (DOE}, 
the MOC, and the Scientific Advisor, Sandia National Laboratories . 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used to review this section of the FSAR were taken 
primarily from the USNRC Regulatory Guide 3.26 for nuclear fuel reprocessing 
plants, and from DOE Orders 5480.18, 5480.4, 5480.5, 5481.18, and 5482.18 

(Refs. 1-6). 

Specific acceptance criteria used to evaluate Section 9.1 were 

demonstrated adequacy of: 

1. The process by which management provides and maintains a technically 
competent and safety-oriented staff. 

2. The structure, functions, and responsibilities of the organizations 
responsible for operation, maintenance, and safety of the facility or 

operation . 
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3. The corporate organization, including the organization chart, 
management, engineering, and technical support organizations, and 

supported by organization charts. Also included are the 
corporation's technical staff supporting the engineering and 

operation of the WIPP. 

4. The line of succession of authority a~d responsibility for overall 

facility operation. 

5. The organizational arrangement for assessing safe operation and the 

interface between safety and operations. 

6. An organizational chart which shows the titles, hierarchy of 

authority, and areas of responsibility. 

7. The qualification requirements for the technical staff supporting 

design, construction, operation, and maintenance. 

3.0 ISSUES 

1. The December 1988 FSAR did not describe the corporate functions, 

responsibilities, and authorities with respect to plant 
engineering and design, construction, quality assurance, testing, 

and operation. 

Resolution: 

The May 1989 revision to the FSAR included a section describing the 

corporate management structure as it relates to the WIPP facility. 

The description in this section substantiates the substantive breadth 
and level of experience for management of the project as well as 
adequate technical and scientific manpower to implement project 
operation. The response is acceptable and the issue is resolved. 
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~ 2. The December 1988 FSAR did not specify the minimum qualification 
requirements for all plant operating, technical, and maintenance 

~ 

~ 

support personnel. 

Resolution: 

The May 1989 revision to the FSAR specified the additional minimum 
qualifications for line managers with ES&H responsibilities and 
provides a commitment to develop position descriptions for all 
permanent staff positions within the MOC organization at WIPP. 
During the Readiness Review Inspection (RRI) EH reviewed a sample of 
the position descriptions and found them to be adequate. The issue 

is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides an acceptable organizational structure to operate WIPP. 

9-3 



SECTION 9.2 - START-UP TESTING AND PREOPERATIONAL CHECKOUT 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the Start-up Testing and Preopera
tional Checkout Program and specifies: program objectives, administrative 
procedures for conducting the program, vendor testing, preoperational 
checkout, and the ongping evaluation and testing. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section of the FSAR were 
taken primarily from the USNRC Regulatory Guide 3.26 for nuclear fuel 
reprocessing plants, and from DOE Orders 5480.18, 5480.4, 5480.5, 5481.18, 
5482.18 (Refs. 1-6). 

Specific acceptance criteria used to evaluate Section 9.2 were 
demonstrated adequacy of: 

and 

1. The preoperational and operational inspection and testing program and 
that it provides assurance that equipment, components, and structures 
are capable of meeting safety requirements. 

2. The organization and management system responsible for assuring that 
periodic testing of components related to safety is performed as 
required by Operational Safety Requirements {OSRs). 

3. The system used for preparing, reviewing, approving, and executing 
all testing procedures and instructions and for evaluating, 
documenting, and approving the test results provide a reference to 
the document with this information. 
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4. The test objectives and the general methods for accomplishing these 
objectives. The acceptance criteria used to evaluate the test 
results enumerate general prerequisites for performing the tests, 
including special conditions to simulate normal and abnormal 

operating conditions of the tests listed. 

5. The response and acceptance criteria expected in terms of design 

bases and criteria contained in the FSAR. 

3.0 ISSUES 

1. The December 1988 FSAR did not provide a list of all the equipment 
and systems designed for the WIPP facility with corresponding test 
procedures that will be used prior to receipt of CH TRU wastes. 

Resolution: 

The May 1989 revision to the FSAR referenced the revised Table 3.1-8 
that includes a list of all the equipment and systems. A listing of 
the corresponding test procedures was provided and is included as 
Appendix J. The response is acceptable and this issue is resolved. 

2. The December 1988 FSAR did not provide sufficient information to 
allow review against Acceptance Criteria No. 5 . 
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Resolution: 

Due to the number of official test procedures for CH systems (65) and 
corresponding test criteria and prerequisites, it was agreed by EH 
that providing a reference to the Start-up Program Procedures in the 
FSAR would be adequate. The required reference was made in the May 
1989 revision to the FSAR, Additionally, the following nine 
procedures were reviewed by EH and found acceptable: TP-014-036, TP-
017-004A, TP-017-0048, TP-019-008, TP-019-010, TP-019-017, TP-017-
038, TP-019-011, TP-009/010-013 (Refs.9-17). The issue is resolved. 

3. The December 1988 FSAR did not provide sufficient information to 

allow review against Acceptance Criteria No. 3. 

Resolution: 

The May 1989 revision to the FSAR, referenced the required Start-up 
Program Procedures, WP 93-001, WP 03-005, WP 03-006, and WP 03-007 
(Refs. 18-21). EH has agreed that the references are adequate and 

the issue is resolved. 

4. The December 1988 FSAR did not provide sufficient information to 

allow review against Acceptance Criteria No. 2. 

Resolution: 

Subsection 9.2.5 was added to the May 1989 revision to the FSAR, 
This section discusses the ongoing evaluation and testing program. 
The OSR equipment that is subjected to periodic operability checks to 
ensure that operating parameters are within the range allowed is 
discussed in the Operational Safety Requirements Administration 
Manual (Ref. 22). This Manual is referenced in the May 1989 revision 
to the FSAR, In addition, references to the preventive maintenance 
and calibration system are discussed in this new section. The 
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response is acceptable and this issue is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The revised May 1989 revision to the FSAR, as supplemented by the 
responses in Appendix B, provides an acceptable Start-up Testing and 

Preoperational Checkout Program for WIPP . 
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SECTION 9.3 - TRAINING PROGRAM 

1.0 SUMMARY DESCRIPTION 

This section of the FSAR describes the General Training, Radiation Worker 
Training, Miner Training and Qualification Training Programs. It also 
discusses the administration and record keeping requirements as they relate to 

the various training programs. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section of the FSAR were 
taken primarily from the USNRC Regulatory Guide 3.26 for nuclear fuel 
reprocessing plants, and from DOE Orders 5480.18, 5480.4, 5480.5, 5481.18, and 

5482.18 {Refs. 1-6). 

Specific acceptance criteria used to evaluate Section 9.3 were 

adequacy of: 

1. The description of the proposed training program, including the scope 
of training in plant operations and design, instrumentation and 
control, methods of dealing with process malfunctions, decontamina
tion procedures, and emergency procedures; in health physics, 
subjects such as nature and sources of radiation, methods of 
controlling contamination, interactions of radiation with matter, 
biological effects of radiation, and use of monitoring equipment. 

2. The description of the program for continued training through 
presentation of additional materials and refresher training. 

3. Identification of personnel in the organization responsible for the 
training programs and for maintaining up-to-date records on the 
status of trained personnel, training for new employees, and 
refresher or upgrading training of present personnel. 
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• 3.0 ISSUES 
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1. The radiation safety training elements are referenced in the December 
1988 FSAR in Subsection 6.1.5.4 of the FSAR and Section 3 of the WIPP 
Radiation Safety Manual, Rev. 1, (Ref. 23). These training elements 
do not include an element on the use of monitoring equipment. 

2. 

Resolution: 

Subsection 6.1.5.4 of the May 1989 revision to the FSAR added a 
reference to the Radiation Worker Training that includes an 
acceptable training element on radiation survey instrumentation. The 

issue is resolved. 

The December 1988 FSAR did not include a summary of the training 
requirements for visitors, subcontractors, etc., as required by DOE 

Order 5480.5 (Ref. 4) . 

Resolution: 

In addition to employees at the WIPP Facility, the May 1989 revision 
to the FSAR included reference to visitors and subcontractors and 
specified the section of the WIPP Training Program Manual, WP 14-1 
(Ref. 24) which meets the training requirements of DOE Order 5480.5 
(Ref. 4). The response is acceptable and this issue is resolved. 

3. The December 1988 FSAR did not include a summary description of the 

proposed retraining program. 

Resolution: 

The May 1989 revision to the FSAR referenced, in Subsection 9.3.4, 
the sections of the WIPP Training Program Manual (Subsections 3.4.6, 
7 and 8) that details an acceptable retraining program. The issue is 
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resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 

Appendix 8, provides an acceptable training program for WIPP. 
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~SECTION 9.4 - NORMAL OPERATIONS 

1.0 SUMMARY DESCRIPTION 

~ 

~ 

This section of the FSAR describes the operating procedures for opera
tions involving radioactive material, hazardous operations, and system testing 

and inspection; operational occurrences; and plant records. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section of the FSAR were 
taken primarily from the USNRC Regulatory Guide 3.26 (Ref. 1), DOE Orders 
5480.18, 5480.4, 5480.5, 5481.18 (Refs. 2-5), DOE Orders 1324.2, 5484.2 and 

5000 .3 {Refs. 25-27). 

Specific acceptance criteria used to evaluate Section 9.4 were adequacy 

of the description of the: 

1. Process in which operating, maintenance, and testing procedures are 
developed, reviewed, approved, implemented, and changed. Provide 
details for procedures relating to hazardous operations. Indicate 
organizational responsibility for developing, approving and updating 

procedures. 

2. Management system for maintaining historical records associated with 
operation of the plant, maintenance, QA records, modifications, 
abnormal occurrences, radioactive releases and environmental surveys. 
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3.0 ISSUES 

1. The December 1988 FSAR did not provide the necessary information to 

validate Acceptance Criteria No. 2. 

Resolution: 

The May 1989 revision to the FSAR references the Operations 
Administration Manual, WP 04-3 and the WIPP Procedures Manual, WP 15-
030 (Refs. 28 and 29} in Subsection 9.4.5. These manuals describe 
the proper dispositioning of records associated with the areas 
identified in Acceptance Criteria No. 2 as identified by DOE Order 
1324.2 (Ref. 25). The QA aspects of record keeping are discussed in 
Section 11.17 of the FSAR. The response is acceptable and this issue 

is resolved. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides acceptable operating procedures for operations involving 
radioactive material, hazardous operations, and system testing and inspection; 

operational occurrences; and plant records. 
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CHAPTER 10 - OPERATIONAL SAFETY REQUIREMENTS 

The principal results of EH's review of Chapter 10 of the FSAR (Ref. 7) 
are contained in Section 10.2 of this SER. Although all sections of the FSAR 
Chapter 10 were reviewed, only Section 10.2 of the May 1989 revision to the 
FSAR is discussed below (Section 10.2 of the December 1988 FSAR was deleted 
and Section 10.3 "Limiting Conditions for Operation," was renumbered to become 
Section 10.2). Section 10.1 contained an introduction which had no relevant 

technical information. 

EH comments on Section 10.3, "Surveillance Requirements," were addressed 
by the WIPP, where appropriate, in Subsection 9.2.5 of Chapter 9. No changes 
to Section 10.3 were made as a result of EH comments, and none were deemed 

necessary. 

EH comments on Sections 10.4, 10.5, and 10.6 were either r n ~re, 

or were requests for additional technical information. Such .. rna . 
needed to enable a sufficient EH on-site Readiness Review Inspe~tion but 010 

not require FSAR changes. No substantial changes to FSAR Sections 10.4, 10.5, 
and 10.6 were made by the WIPP as a result of EH comments an•.::. none were deemed 

necessary. 

SECTION 10.2 - LIMITING CONDITIONS FOR OPERATION 

1.0 SUMMARY DESCRIPTION 

The purpose of this section of the FSAR is to specify the Limiting 
Conditions for Operation (LCOs} of WIPP equipment required to assure protec
tion of employees, the environment, and the public. Each LCO contains a 
statement of the limiting condition and a required action statement (usually 
suspension of waste handling activities within 15 minutes). A violation is 
defined as exceeding the limiting condition and not accomplishing the required 

action. 
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Section 10.2 contains LCO's for: (1) Continuous Air Monitors (CAMs) (in 
five locations), (2) effluent monitors (in three locations), (3) Area Radia- • 
tion Monitors (ARMs) (in 11 locations), (4) differential pressure monitors (in 
four above ground locations and one underground location}, (5) filtration 
systems (two above ground areas and one underground}, (6) backup electrical 
system, (7) fire detection and alarm systems (three areas), and (8) fire 

suppression systems (three areas). 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this section of the FSAR were 
taken primarily from the USNRC Regulatory Guide 3.26 for nuclear fuel 
reprocessing plants, and from DOE Orders 5480.18, 5480.4, 5480.5, 5481.18 and 

5482.18 (Refs. 1-6). 

of: 

Specific acceptance criteria used to evaluate Chapter 10 were adequacy 

1. Monitoring equipment and local alarms for direct radiation exposure 
of personnel in areas where radioactive waste is stored or handled. 

2. Monitoring equipment and local alarms for detection of airborne 
radiation in areas where radioactive waste is stored or handled. 

3. Monitoring equipment and alarms for monitoring pressures within areas 
where radioactive waste is stored or handled to assure no leakage 

into the environment. 

4. Monitors and alarms for airborne radioactive effluents released into 
the environment from areas where radioactive waste is stored or 
handled to assure releases are within limits. 
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~ 5. Capability to monitor air flows through filtration systems to protect 

workers, the environment and the public. 

~ 

• 

6. Systems for fire detection, fire alarms, and fire suppression for 
worker and public safety, and for the protection of DOE's investment. 

3.0 ISSUES 

1. The December 1988 FSAR indicated that a satisfactory condition 
resulted even when a limiting condition was exceeded provided that 
the required action was taken. The required action was, in most 
cases, the suspension of waste handling operations. Thus, violations 
could nearly always be prevented by merely suspending waste handling 
operations. The FSAR was not specific about who could authorize 
resumption of waste handling activities. According to the operating 
procedures, waste handling operations could be suspended by the 
operating contractor for an indefinite time period whenever a 
limiting condition was encountered. However, DOE would not neces
sarily be notified of the resulting suspension of waste handling 
operations or involved in any way in the resumption of waste handling 

activities. 

Resolution: 

The May 1989 revision to the FSAR specified who has the authority to 
suspend and resume waste handling operations in response to exceeding 
a limiting condition. The FSAR also now requires that DOE (the DOE 
WIPP duty officer) be notified of such suspensions and resumptions. 
DOE does not routinely concur in the resumption of waste handling 

activities. The issue is resolved . 

2. The December 1988 FSAR indicated that only one CAM was required to be 
operational at each of the five locations in the Waste Handling 
Building and remote monitoring was not required. EH was concerned 
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that sufficient consideration may not have been given to redundancy 

and central monitoring. 

Resolution: 

The May 1989 revision to the FSAR committed to CAMs at each location 
in the Waste Handling Building that are monitored at the Central 
Monitoring Station and to maintain operable backup equipment in the 
event of a CAM failure. This change adequately resolves the issue. 

3. To assure that all leakage would be inward the pressures in various 
areas must be maintained negative. EH was concerned about the lack 
of commitment to central station monitoring of these pressures. 

Resolution: 

The May 1989 revision to the FSAR committed to remote monitoring of 
differential pressures in critical areas. This resolves the issue. 

4. The December 1988 FSAR required set points of one atmosphere for 
several of the differential pressure monitors (Overpack and Repair 
Room, Hot Cell, RH High Bay, and CH Receiving Bay). EH expressed a 
concern in the request for additional information (Ref. 7) that it 
would not be possible to insure all leakage would be inward with such 
set points. The monitors have some inaccuracies and thus it would be 
possible for pressures in these areas to rise slightly above 
atmospheric, resulting in outleakage, without sounding an alarm. 
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~R ll • QUAliTY ASSU!tl.NC£ 

1.0 ~Rv o£scRIPTIQH 

Th1s stct1on of the FSAR aummar1zts tht Qua11ty Assurance ~am for the 
WlPP Fac111ty Operation. Tnt Qu&1ity AJs~ranet Pro;ram co~1ts to comp11ance 
•1th ANSI/ASME HQA·l 1986 'Quality Assurance Pro;r~m Rtqu1rtm.nts for Nuc1tar 
POWtr Fac111t1es• (Ref. 8) '' required by 00£ Or61r 5700.6 (Rtf. 3) and DO£·AL 
Order Al.57~.5 (Rtf 4) .. 

St~tra1 revisions of the WlPP FSAR Qua11ty Assuranet cha~tlr have bttn 
reviewed (November 1;as, Otcember 1988, and February 1988). Tht f1rst t~o 
rtv1tws generated a number of substantial comments which wtrt transmitted to 
WIPP 1n Rtf. 1. In order to resolve outstand1ng issues, a mttt1ng ~as nt1d on 

·January 17, liS; and most of the rtm&1n1ng issues ~•r• rtso1vtd. Tht mttt1n; 
results art reported in Ref. 2. Substquent,y, a rtv1sicn of Chapter 11, 
reeehed on February 13, as;, 1 nccrporattd the eor:wnent ruo 1 ut 1 ons. ·Four kty 
issues at111 ·rtm&1n and are discussed bt1ow • 

2.0 ACCEPT~HCE CRITERIA 

Acceptance cr1ter1& used to review this section of tnt FSAR wert taken 
from DOE Orders and recommended pr&ct1cts (Refs.!·!, 11). 

ware: 
Sptt1fit acceptance cr1ttr1a used to evaluate th1s section of the FSAR 

1. Tht Ou•11ty Assurance Organiz&t1on is respons1b1t for perform1~ 
verification of work using persons who are not directl~ raspons1blt 
for ptrform1n; the work. 

z. Tht rtspons1b1t Qua11ty Assurance authority sha11 have d1rect access 
to rtspons1blt management at a 1tvt1 where appropriate action can bl 
1fftetad for reso,ution of QU&11ty prob1~ • 
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3, T~St rtlpons1b1e for QUa11t~ aJtUr&nct sha11 r.port to I ~an&gaMent 

level th1t w111 provide required authority an4 organ1zat1~na1 freedom 4llt 
to raso1vt problems tffecttvtly and be ind4pen01nt of production and 
colt eons1dtrat1ons. 

4. External interfaces between or;an1zat1ons and 1nttrna1 interfaces 
between organization units art dtseribtd to effect •'fic1ent 
~na; ... nt. 

5. Tnt Qua11ty Ass~rance Pro;rlm requ1rts ttehn1ca1 and ~a11ty 
assurance 1ndoctrinat1cn, tra1n1ng and rttra1n1n; programs to assure 
that persons 1nvo1ved 1n ·1~ortant to safety• 1ttm$ and aet1v1t1ts 
are k~1t6gaab1t 1n tachn1eal and Qua11ty assurance rtquirtmtnts and 
instructions and dimonstrate a hi;h 1e~e1 of co~ttence and sc111 in 
the performance of their act1v1tits. 

3.0 ISSUES 

1. Rtv1tw of Chapter 11 of tht Draft FSAR dattd November 1!, li!B, 
version 1dtnt1fitd tht fc11ow1ng def1c1ene1ts: (l} a lack of 
suff1c1tnt independence fer tnt QA Organ1zat1cn, (2} a lack of 
adherence to tnt intent of the ANSl/ASME HQA·l Supplements, (3) a 
1ack of an adequatt des1;n centro, ~rogrtm, (~) an inconsistent 
approach fer tht eva1uat1on of •Important to SafetyR 1ttms and 
strv1ces, (5} • lack of training, qua11f1eaticn and ctrt1f1cat1on 
of audit, inspection, and test personnt1 and (6) no tr&1n1n; and 
indoctrination programs. 

DOE/VPO substantially rtvtsea tht Draft and re1ssutd it 1n December. 
li88. The rtv1ew of th1a revision rtvta1ed a lack of spec1r1c 
info~ation •s to •now• the po11e1es of ~Sl/ASHE NQA·l wtrt to be 
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implemented. The requirements of ANSI/ASHE NQA-1 were quoted but no 
description of how they would be implemented was provided. Although 
there was improvement in most areas, the Quality Assurance Program 
still lacked: (1) identification of the responsible Quality 
Assurance authority and its place in the WIPP Organization Structure, 
(2) interface requirements between the three major participants, (3) 
responsible authority and commitment for a Training and Indoctrina
tion Program, (4) specific comrnitment(s) for review and approval of 
procurement documents, (5) a requirement for receipt inspection and 
the option of using source inspection to accept procured items or 
services, (6) the specifics for waste material receipt inspection at 
the site, (7) responsibilities for the processing and storage of 
radioactive waste materials, (8) test procedure requirements, (9) 
handling and storage requirements for radioactive waste materials, 
(10) responsibilities for nonconformance control, and (11) qualifica
tion and certification of audit personnel. 

A meeting was held on January 17-18, 1989, with EH, DOE/WPO and BNL 
participants with the intended purpose to resolve the remaining open 
issues (Ref. 2). While most items were resolved at this meeting, the 
following key issues could not be resolved: (1) the inadequacy of 
the DOE/WPO Quality Assurance Organization in terms of the number of 
personnel and reporting level, and (2) the lack of clearly defined 
external and internal interface controls between the three project 
participants at the WIPP site. 

These issues remain open. 

2. A Quality Assurance issue that became apparent during the 
April 24-28, 1989, FSAR review meeting was the failure to adequately 
transfer knowledge of facility design bases (Ref. 13) to either DOE 
or the operating contractor . 
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DOE and operating contractor staff engineer(s) were not fully 
knowledgeable of the details of the WIPP designs, the design 
calculations, specifications and drawings (as-built, shop, etc.). It 
is therefore unlikely that issues pertaining to the design bases, 
design calculations, structures, etc., and related quality control 
can be adequately addressed. 

Resolution: 

This remains an open issue. 

3. An additional Quality Assurance issue, which was confirmed during the 
Readiness Review Inspection, deals with the lack of contractual 
authority on the part of the DOE/WPO Project Manager to direct the 
work of project participants and to stop unsatisfactory work. 

Resolution: 

This remains an open issue. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis. 

5.0 CONCLUSIONS 

The Hay 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides for an acceptable QA program with the exception of the 
three open issues discussed above. 
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~HAPTER 12 - DECONTAMINATION AND DECOMMISSIONING OF THE WIPP FACILITY 

1.0 SUMMARY DESCRIPTION 

• 

• 

This chapter of the FSAR describes the decontamination and decommission
ing (D&D) commitments both at the end of the five year Pilot Plant Phase (Test 
Phase) and the operating life of 25 years. The chapter also discusses the D&D 
design features and activities, the closure, monuments, and records, and the 
post closure physical and environmental surveillance requirements. 

At this time, EH's review is concerned only with the D&O commitments 
associated with the completion of the five year Test Phase. Additional safety 
analysis will be written if, at the end of the Test Phase, the WIPP is 
determined to be an acceptable waste repository and if the Test Phase period 

is extended. 

2.0 ACCEPTANCE CRITERIA 

Acceptance criteria used for review of this chapter of the FSAR were 
taken primarily from the USNRC Regulatory Guide 3.26 for nuclear fuel 
reprocessing plants, and from DOE Orders 5480.5, 5820.2, 6430.1A (Refs. 1-4). 

Specific acceptance criteria used to evaluate Chapter 12 were the 

adequacy of: 

1. Commitments to decontaminate and decommission (D&D) the WIPP Facility 

at the end of the Test Phase. 

2. Consideration in the WIPP design and operations of the need to 
facilitate decontamination of structures and equipment, reduce 
radiation exposure to workers and the general public, minimize the 
quantity of radioactive wastes and contaminated equipment, and 
facilitate the removal of radioactive wastes and contaminated 
materials if the WIPP requires permanent decommissioning at the end 
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of the Test Phase. 

3. The plan for retrieval of wastes at the end of the Test Phase that 
includes a review by independent peers. 

3.0 ISSUES 

1. The December 1988 FSAR did not discuss. the commitment and provisions 
to 0&0 the WIPP Facility at the end of the Test Phase, if WIPP is 
determined to be unacceptable as a waste repository. 

Resolution: 
The response (Appendix B) to this item consists of a commitment to 
provide detailed information on D&D features in the D&D plan. In 
addition, the RAI item in Section 3.1 of Reference 6 requires a 
design criteria comparison of the WIPP design criteria to criteria in 
DOE Order 6430.1A (Ref. 4). The response is acceptable but until the . 
D&D plan is completed and determined acceptable, this issue is open. 

2. The December 1988 FSAR did not identify minimum elements of the 
conceptual D&D plan for the end of the Test Phase. Refer to Ref. 5, 

Question No. 1 in Section 12.3. 

Resolution: 

The response to Issue N~. 1 above also applies to this issue in that 
WPO commits to a detailed D&D plan part of its overall waste retrie
val plan. The response is acceptable but until the D&D plan is 
completed and determined to be acceptable, this issue is open. 

3. The December 1988 FSAR did not include a commitment to issue a 

retrieval plan prior to start-up. 
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Resolution: 

The May 1989 revision to the FSAR now includes Section 12.6 that 
describes DOE's commitment to maintaining retrieval for wastes 
emplaced during the Test Phase. The subsection describes specific 
measures to assure retrievability, however, this is not a detailed 
plan. WPO is preparing a detailed retrieval plan which will be 
completed prior to start of the Test Phase. A memorandum from Jack 
B. Tillman to Bill C. Moffitt is included in Appendix B and iden
tifies the minimum characteristics to be included in the waste 
retrieval plan. The response is acceptable but until the retrieval 
plan is completed and determined to be acceptable, the issue is open. 

4.0 REQUESTS FOR ADDITIONAL INFORMATION 

There are no new or outstanding RAis . 

5.0 CONCLUSIONS 

The May 1989 revision to the FSAR, as supplemented by the responses in 
Appendix B, provides acceptable D&D commitments, providing the retrieval and 
D&D plans are issued and confirmed to be acceptable prior to emplacement of 

waste . 
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The Office of the Deputy Assistant Secretary for Sifety, Health and Quality 
Assurance (EH-30) has completed its review of the WIPP Project Office's 
responses to the 23 open items reported in our WIPP Safety Evaluition Report 
(SER) of July 27, 1989. As a result of the Project's commitments to change 
the WIPP Final Safety Analysis Report (FSAR), all 23 items are closed, subject 
to final documentation in the FSAR document. 

As you know, the Project needs to issue the Experimentil Plan for the Test 
Phase, the Retrieval Plan, and the Decontamination and Decommissioning Plan 
for WIPP. We consider each of these documents, and the corresponding . 
amendments to the SAR to be important to safety. In our opinion, the review 
process for these documents and the corresponding SAR amendments should follow 
a process similar to that utilized by EH for the SAR review • 

We also plan to complete a supplement to the Readiness Review Inspection {RRI) 
report in the near future. With completion of the FSAR review and RRI report 
by EH, it appears appropriate to begin the coordination necessary for 
transition to EM nuclear safety oversight of WlPP, in accord with SEN·6 
directives. You should be aware that many of the EH staff active in WIPP 
review efforts to date have moved to other DOE elements as part of the overall 
realignment of nuclear safety responsibilities; others are likely to move in 
the not too distant future. Please let me know ~hen you are ready to discuss 
these matters. 

Attached is a copy of Supplement 1 to the SER. 
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I. INTRODUCTION A~O SUMMARY 

This report ev1luates the WlPP Project Office's (hereinafter referenced to as I 

the project) responses to each of the 23 items reported in the SER. 

The Waste Isolation Pilot Plant (WIPP) Safety Evaluation Report (SER) was ):: 
Issued on July 27, 1989, by the Offleo of tht Deputy Assistant Secretary for i-. ' 

Safety, Health and Quality Assurance, EH-30 (Reference 1). The purpose of the'(~ h 

SER was to document EH-30's independent safety review of the WlPP Final Safety 

Analysis Report (FSAR). 

The EH-30 review was limited to the initial S-year Pilot Plant phase operation I 

of WIPP. The review was further limited by the progr~atic decision to 
receive only Contact Handled Transuranic waste during WIPP's initial period ~f 
operation. A revision or addendum to the WIPP FSAR to cover operation either I 

beyond the S-year test phase or to cover receipt of Remote Handled Waste (RH) 

will be required to continue operations beyond the test phase, or to expand 

operations to include RH waste. 

As a result of the initial FSAR review, 23 open items wert identified and 
documented in the SER~ The mort prominent open items included Quality 
Assurance staffing and authority, design of the electrical systea, waste 
retrieval concerns, and accident analysis source terms and scenarios. 

Table 1 summarizes the status of the 23 open it~s reported in the SER. 

The project has already made a number of changes to the FSAR to correct 
·deficiencies discovered d~ring the initial EH review. Of the ·23 open items 
identified in the EH SER (Reference 1), changes have been made, or. committed 

to be made, for satisfactory resolution of all 23 1t~. 

Fourteen of the 23 items required a change to the FSAR. Agreement has been 
reached on appropria:e and a~,~~table FSAR changes for all 14 items • 
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• TABLE 1 · SUMMARY OF EH EVALUATION 

FSAR CHANGE FOLLOW·UP ACTION 
ITEM NO. DESCRIPTION OF ITEM REQUIRED* REQUIRED .. 

1 QA Resources and Authority Yes Yes 
l Organizational Interfaces 

2 Operating Contractor No Yes 
Understanding of Facility 
Design 

3 Project Manager's Stop Yes No 
Work Authority 

4 Overstressed Columns in No No 
Waste Handl ing Building 

5 Design Bases for EleGtrical Yes Yes 
System Not Specified 

6 Diesel Generator Starting Yes No 

7 UPS loads Yes No 

• 8 Battery Testing No Yes 

9 Remote Diesel Startup Yes Yes 

10 Room Monitoring for Yes Yts 
Structural Stability 

11 Retrieval and OlD Plan No Yes 

12 Additional Radiological Yes No 
Analyses Needed 

13 Recalculation of Worker · Yes No 
Doses 

14 Re-evaluation of Orua .Yes No 
Fires Accident . 

15 Respiratory Mask Yes Yes 
Requirement for Downst_re&JI 
Workers 

16 Evaluate Underground Roof No No 
falls 
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I • Introduction 

The waste Isolation Pilot Plant (WIPP) Safety Evaluati· 

( SER) was iasued on July 27, 1989, by the Office of t 

Assistant Secretary for Safety and Quality Assuranc 

(Reference 1) of the Office of Environment, Safety and Hel 

The purpose of the SER was to document EH-30'& independe 

review of the WIPP Final Safety Analysis Report (FSAR 

Revision 0 (May 1990). 

l The EH-30 review was limited to the initial 5-year pj 

phase of operation at WIPP. The Pilot Plant phase was · 

the receipt, emplacement, and storage of Contac1 

Transuranic ( CH TRU) waste over a S-year period in 

demonstrate the safe disposal of defense wastes. Ba 

evaluation at the end of the Pilot Plant phase, a decis 

have been made as to the acceptability of the WIPP 

disposal operations. 

More recently, the Department of Energy (DOE) has decided to 

demonstrate safe disposal in compliance with relevant environmental 

regulatory requirements by using a phased approach. 

phase is the Dry Bin scale Test Program during which wa 

packed into test bins, emplaced, and monitored fol 

specific data to be obtained include the quantity, compc 

kinetic rate of gas production and consumption. Tht 

Addendum for the Dry Bin scale Tests (Reference 

discusses the safety implications of this program, is 

separate review. 
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EH will issue an additional SER supplement to address the WIPP FSAR 

Addendum. 

Under current planning, subsequent test phases will include wet 

bin, leachability, and alcove tests. The consequences or safety 

aspects of these tests will be addressed in future safety analyses, 

probably in the form of additional addenda to the FSAR, to be 

prepared prior to the performance of these tests. 

As a result of the EH-30 FSAR review, 23 open items were identified 

The more significant open items 
and documented in the SER. 

included Quality Assurance staffing and authority, design of the 

electrical system, waste retrieval concerns, and accident analysis 

source terms and scenarios. 

EH-30 issued Supplement 1 to the Safety Evaluation Report (SSER 

No. 1) for the waste Isolation Pilot Plant in January 1990 

(Reference 7). The purpose of the SSER No. 1 was to document EH-

30's evaluation of the WIPP Project Office's (WPOs) responses to 

each of the 23 items reported in the SER. 

At the time the SSER No. 1 was issued, EH-30 and WPO agreed on 

requirements for resolution of each of the 23 findings. For 15 of 

the findings, resolution required a change to the text of the WIPP 

FSAR. Eleven findings required ~orrective action to be taken prior 

to closure. Corrective actions entail either design changes or 
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~ additional safety analyses. In four cases, the project response 

was sufficient to resolve the finding without requiring an FSAR 

text change or a corrective action. Table 1 summarizes the closure 

requirements for the 23 findings identified in the SER. 

~ 

~ 

This report confirms and documents the final closeout of the SER . . 
findings. Section II discusses the 11 items which require 

corrective action for resolution. section III discusses the 15 

findings which require FSAR text changes for closure. The findings 

which require no corrective action or FSAR text changes are 

considered closed and are not addressed in this report. 
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TABLE 1 - SUMMARY OF EH EVALUATION • -------------------------------------------------------------------------
ITEM 
NO. 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

DESCRIPTION OF ITEM 
FSAR CHANGE 

REQUIRED* 

QA Resources and Authority 
' Organizational Interfaces 

Operating Contractor 
Understanding of Facility 
Design 

Project Manager's Stop 
Work Authority 

Overstressed Columns in 
Waste Handling Building 

Design Bases for Electrical 
System Not Specified 

Diesel Generator Starting 

UPS Loads 

Battery Testing 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Remote Diesel Startup Yes 

Room Monitoring for Yes 
Structural Stability 

Retrieval and D&D Plan Yes 

Additional Radiological Yes 
Analyses Needed 

Recalculation of Worker Yes 
Doses 

Reevaluation of Drum Yes 
Fires Accident 

Respiratory Mask Requirement Yes 
for Downstream Workers 

Evaluate Underground Roof No 
Falls 

6 

CORRECTIVE ACTION 
REQUIRED** 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

No 

• 

• 
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ITEM 
NO. 

17 

18 

19 

20 

21 

22 

23 

TABLE l - SUMMARY OF EH EVALUATION 
(continued) 

FSAR CHANGE CORRECTIVE ACTION 

DESCRIPTION OF ITEM REQUIRED'* REQUIRED*'* 

CatastrophiC Hoist No Yes 

Accident Probability 

Drum Fire Propagation No No 

Accident Probability 

Testing of Isolation No Yes 

Damper Valves 

Monitoring of Room Yes Yes 

Closure Threshold 
Values 

Only Single Failures in Yes No 

Electrical System Were 
Analyzed 

Inconsistent Flow Charts No No 

for Quality Level 
Assignments 

No Ground Movement Yes No 

Considered in Shaft 
Lining Design 

Note: 
This table lists outstanding requirements for closure as 
of January 1990. 

'* See section III of this report 
'*'* see section II of this report 
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II. Evaluation of Project Responses and Corrective Actions 

Supplement No. 1 to the Safety Evaluation Report ( SSER No. 1) 

identified 11 SER findings which required corrective action prior 

to startup of the WIPP facility. Reference 7 provides a list of 

recommended actions to be completed for resolution of these SER 

findings. 

It should be noted that SSER No. 1 recommends corrective action for 

SER Item No. 17. This action involves reviewing documentation 

related to the failure of the waste hoist bearing to confirm that 

an accurate assessment of the cause of failure has been made and 

that appropriate corrective action has been taken. The failure of 

the waste hoist bearing is addressed in Reference 10 as Readiness 

Review Inspection Finding No. 76. The EH concerns identified in 

SER Item No. 17 are adequately addressed in Reference 10 and will 

not be addressed in this report. 

EH-30 and WPO worked together to confirm that proper corrective 

action has been taken to resolve all 11 findings. Confirmation 

entailed the review of substantiating documentation and field 

verification. A summary description of the evaluation is provided 

for each of the findings requiring corrective action. 

8 
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Item No. 1; OA Resources and Authority; Organizational Interfaces 

EH's Original Concern: 

(a) The DOE/WPO Quality Assurance (QA) Organization does not 
have sufficient resources and authority for adequate 
control of operations at WIPP. 

(b) Also, the interface controls and responsibilities, both 
external and internal, among organizations of the three 
major participants are not clearly defined. 

EH Evaluation of Pro1ect Response: 

(a) The project has proposed a revised organization to 
address this EH concern. In the proposed organization, 
a new office, Quality and Regulatory Assurance (QRA), 
would be established. The manager of the new office 
would report directly to the project manager. The new 
office would be staffed by a manager, three engineers, 
and a secretary. The DOE/WPO QA Manager is responsible 
for monitoring the design, construction and operation of 
the facility, and identifying QA related problems 
(DOE/WIPP 103, Directive 4.1.1). In addition, the QA 
Manager is responsible for initiating, recommending, or 
approving solutions to quality-related problems. 

The revised organization resolves EH' s concerns regarding 
staffing level for QA and level of reporting. However, 
the new organization needs to be implemented, and this 
implementation documented in an FSAR revision. 

The project's proposed FSAR changes are acceptable. (See 
Section III). 

(b) Interface controls are clarified in a new project 
publication, Management Directive 103. In this document 
(Part II, Directives 2.2.1 and 2.3.1, dated May 18, 
1989), the roles of the experimental contractor (Sandia) 
and the Management and Operating Contractor 
(Westinghouse) are clarified. 

The description of interface controls and 
responsibilities provided in Management Directive 103 
(Reference 2, Item 1) appear satisfactory and when fully 
implemented will resolve EH' s concern with interface 
controls. 

The FSAR changes committed to in the project's response 
are acceptable. (See Section III) . 

9 



Item No.1, (continued) 

Required Confirmatory Action: 

(a) Before startup, confirm that a reasonable number of the 
positions in the new ORA Office have been filled and that 
the personnel are well qualified. 

(b) Before startup, confirm that the new interface controls 
described in Management Directives 2.2.1 and 2.3.1 have 
been fully implemented and that they are effective. 

EH Evaluation (9/30/90): 

(a) This i tern was resolved in conjunction with Readiness 
Review Inspection (RRI) Finding Nos. 66, "Authority of 
QA Manager, " and 73, "Inadequate OA Audits Perf.ormed" 
(References 8-10). An acting ORA Branch Chief has been 
appointed. This individual reports directly to the 
Assistant Project Manager for Compliance and has 
sufficient authority to initiate and verify corrective 
actions. In addition, three new positions in the OA 
organization were authorized. Resumes were provided to 
show these positions are filled by certified qual! ty 
assurance professionals. 

(b) No information has been received. 

EH Evaluation {12/20/90): 

A transmittal concerning Item 1(b) was received on 12/7/90. 
response reads: 

The 

"The interface controls described in Management Directive 2.2.1 and 
2.3.1 have been fully implemented and DOE/WPO believes them to be 
effective. BNL is invited to field verify this item for closure." 

EH discussed this with Westinghouse during a 12/10/90 conference 
call. Westinghouse agreed to provide EH with the Management 
Directives so that field verification would not be necessary. 

EH Evaluation (1/4/91): 

The Management Directives were received on 12/19/90 (Reference 15). 
The implementation of the interface controls described in the 
Management Directives requires field verification for closure of 
Item 1 (b). 

EH Evaluation {1/25/91): 

~ 

~ 

EH met with representatives of DOE/WPO during the January 22-24, 
1991, site visit to discuss Item l(b). EH received documentation 
delineating the responsibilities of DOE, Westinghouse and Sandia. ~ 

10 



~ ltem No. 1. (continuedt 

In add! tion, OOE/WPO described weekly meetings which are held among 
the three organizations. Sandia has recently issued a management 
memorandum appointing a senior SNL employee to be responsible for 

~ 

~ 

all interactions with Westinghouse. 

Aa part of the site verification, EH attended the weekly ES'H 
Interface Meeting. OOE/WPO and Westinghouse representatives of 
Qual! ty and Requlatory Assurance, Radiation Safety, Dosimetry, 
Safety, Regulatory and Environmental Programs were present at the 
meeting. The group fully discussed a list of all outstanding 
commitments and upcoming events which will require cooperation 
among the organizations. 

This item is closed. 
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Item No. 2: Operating Contractor Understanding of Facility Design 

EH's Original Concern: 

Engineering staff of DOE/WPO and the operating contractor lack 
technical understanding of the facility's design bases, design 
calculations and their related quality control. 

EH Evaluation of Project Response: 

The project has committed (Reference 2, Item 2) to training of key 
operating contractor personnel to enhance their knowledge of the 
technical details of the WIPP facility design. Specific training 
on Limiting Conditions for Operation and Operational Safety 
Requirements (LCO/OSR) was described in Reference 2. The project 
also committed to completing the as-built drawings for critical 
systems in the facility prior to st.artup and to implement 
configuration control procedures to assure drawings are maintained 
up-to-date. A description of critical systems and a proposed 
schedule was provided by the project (Reference 6). 

Completion of as-built drawings, implementation of an adequate 
configuration control system, and the commitment to provide the 
proposed training resolve EH's concern in this area. 

Required Confirmatory Action: 

• 

Confirm that as-built drawings of critical systems have been • 
completed, that the required training has been completed, and that 
adequate configuration control procedures have been implemented. 

EH Evaluation (8/31/90): 

This item is being resolved in conjunction with Readiness Review 
Inspection (RRI) Finding No. 6 "Revise Electrical Drawings to "As
Built'" (References 8-10). The confirmatory action cannot be 
completed until RRI Finding No. 6 is closed. In addition, 
configuration control procedures and training documentation are 
required. 

EH Evaluation (12/20/90): 

A transmittal concerning this item was received on 12/7/90 
(Reference 14). The configuration control procedure was reviewed 
along with the lesson plan and associated attendance sheets. These 
documents and the associated training satisfy the concerns 
expressed. Assuming that the as-built drawings are found to be 
complete, this item can be closed. Field verification of this item 
will be conducted in conjunction with RRI Finding No. 6. 
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Item No. 2. continueg 

EH Evaluation Cl/25/91); 

In response to this item and RRI Finding No. 6, the project 
identified 243 drawings that are critical to safety. Of the 19 
plant syste~, top priority was given to syste~ that are related 
to industrial safety or include LCO/OSR equipment. The 243 
drawings represent the following systems: 

• Plant Electrical Distribution system, Surface and 
Underground 

• 

• 

• 

• 

• 

• 

Effluent and Environmental Monitoring Systems 

Radiation Monitoring System 

Plant Communication System 

Fire Protection System 

Underground Ventilation System 

Underground Hoisting System 

The project hired a contractor to field verify and update the 
existing site drawings. EH reviewed procedures, written by the 
project and the contractor, that adequately control the conduct of 
work. 

The "As-Built Program" for the 243 critical drawings was completed 
on 9/14/90. An independent review of every drawing was conducted 
by a committee of Westinghouse personnel who found minor 
discrepancies in 72 of the 243 drawings. Engineering Change Orders 
(ECOs) were written to correct these errors. This part of the 
effort was completed in January 1991, prompting a followup visit by 
EH. 

The goal of the January 22-24, 1991, site visit was to verify that 
the site had completed the "As-Built Program" in accordance with 
commitments made previously. To determine this, a sample of 20 
drawings was reviewed by the team. The review consisted of the 
following attributes: 

• The marked up drawings that were used to develop the as
built drawings were examined to determine the types of 
discrepancies found by the contractor's field walkdowns. 
These were compared with the final approved drawing to 
assure that observations were accurately recorded • 
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The reviewers performed a walkdown of selected drawings . 

ECOs were reviewed to ensure that the changes were 
accurately made. 

• Discussions were held with the cognizant engineers and 
the Westinghouse engineering management to better 
understand the resolution of apparent discrepancies. 

The review team found minor discrepancies on six of the drawings. 
However, due to the complexity of the drawings reviewed and the 
insignificant nature of the errors, this number of errors is 
considered to be acceptable. The goal to achieve drawings for 
critical equipment and systems that are truly representative of 
field conditions has been satisfactorily achieved. 

This item is closed. 
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Item No. 5: pesign Bases for Electrical System Not Specified 

EH's Original Concern: 

The design bases for the electrical system (standards and guides) 
must be identified in the FSAR. 

EH Evaluation of Pro1ect Response: 

The project verified that WIPP meets the requirements of DOE Order 
6430.1 and has committed (Reference 2, Item 5) to add a statement 
to the FSAR attesting to compliance of the WIPP electrical system 
with the design criteria. 

In addition, the project agreed to evaluate the design against the 
requirements of DOE Order 6430.1A. This review is not required to 
be completed until 18 months after startup (Reference 1). 

The project's proposed FSAR changes are acceptable and resolve EH's 
concern. (See Section III). 

Required Confirmatory Action: 

Confirm that the analysis of the WIPP electrical system against the 
requirements in DOE Order 6430.1A has been completed. Evaluate all 
areas that do not fully comply for potential retrofits • 

EH Evaluation (8/31/90): 

Despite the agreement that this item can be resolved after startup, 
EH discussed this item with Westinghouse during the August 14-16, 
1990, site visit. Westinghouse Electrical Engineering provided 
information regarding the status of the review. several items are 
still under review. 

EH Evaluation (9/30/90): 

A transmittal concerning this issue was received from the project 
on 9/18/90 (Reference 12). This transmittal addressed each 
relevant section of DOE 6430.1A. The reviewers conclude, on the 
basis of this document, that the critical safety issues related to 
the design bases have been resolved sufficiently to satisfy the 
pre-startup commitments. T~e remaining work is scheduled for 
completion by December 1990. This remaining work is of a non
critical nature, allowing the item to be closed. 

This item is closed. 

* As of January 1991, the remaining non-critical work is still 
in progress. A post-startup review (within 18 months) should 
be completed to verify full compliance with this issue. 
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Item No. 8: Battery Testing 

EH's Original Concern: 

Verification that the battery can supply 30 minutes of power at 
rated conditions is necessary through testing or analysis. 

EH Evaluation of Project Response: 

The project has provided copies of the revised startup test 
procedure and the results of the startup test conducted in June 
1989. This procedure provides for a test of battery capacity that 
is consistent with FSAR requirements. 

The response is adequate. No changes to the FSAR are required to 
resolve EH's concern. 

Required Confirmatory Action: 

Confirm that a comprehensive test has been satisfactorily 
completed. 

EH Evaluation (8/31/90): 

It was confirmed during the August 14-16, 1990, site visit that the 
battery testing has been completed. 

This item is closed. 
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~ Item No. 9; Remote Diesel Startup 

EH's Original Concern: 

~ 

~ 

The section in the FSAR regarding startup of the diesel generators 
(local or remote} needs to be clarified. Also, the FSAR should be 
changed to reflect actual operator actions required to restore 
power to the Underground Power System (UPS) within 30 minutes. 

EH Evaluation of Pro1ect Response; 

The project has revised the startup procedure for the diesel 
generator (Reference 2, Item 9} so that it is now possible for an 
operator at the Central Monitoring Boom (CMR} to remotely start the 
diesel generator without any action by personnel at the diesel 
generator location. Revised wording describing the startup 
procedure has been prepared. The project has committed to add this 
description of startup to the FSAR. 

The project's proposed FSAR changes are acceptable and resolve EH's 
concern. (See Section III). 

Required Confirmatory Action: 

Confirm that a satisfactory test of remote startup capability has 
been performed. 

EH Evaluation (8/31/90): 

It was confirmed during the August 14-16, 1990, site visit that the 
diesel generator acceptance test included remote startup from the 
CMR. 

This item is closed. 
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Item No. 10: Room Monitoring for Structural Stability 

EH's Original Concern: 

Monitoring of filled CH TRU waste storage rooms is required to 
ensure structural stability of these rooms and adequate performance 
of the installed rock bolts throughout the retrieval period, i.e., 
10 years. It is not, as yet, clear how such a program can be 
implemented in those CH TRU waste atorage areas filled with 
containers. 

EH Evaluation of Project Response: 

The project initially claimed that monitoring of filled waste 
storage rooms was not required to ensure structural stability and 
did not commit to monitoring in the FSAR (Reference 2) • The 
project felt that "bolting experience, plus conservative 
extrapolation of Creep Data indicate that a minimum of 81/2 years 
is available, for emplacement and retrieval." 

After reviewing the project's initial response to this item, EH 
reaffirmed the concerns about structural stability. EH requested 
that the project commit to a comprehensive monitoring system in 
underground rooms containing waste. Monitoring would be for the 
period waste is stored underground until it is either removed or a 
decision made to permanently dispose of it in WIPP, in which case 
the rooms would be backfilled and the monitoring function 
discontinued. EH restated its belief that such monitoring is 
essential to assure retrieval during the test phase. Effective 
monitoring could warn of impending roof falls, provide prompt 
detection of roof falls that occur, and assure that creep closure 
rates are not threatening container integrity before retrieval. 

The project's revised response (Reference 6) committed to 
monitoring (both visually and with instruments) the rooms that 
contain waste. This commitment will be documented in several 
sections of the FSAR. The project noted that alcoves will not be 
monitored, but committed to additional roof control measures in 
alcoves (pattern bolting and wire mesh). The project also noted 
that the narrower width (25 feet for the alcoves versus 33 feet for 
the storage rooms) also greatly reduces the creep closure rate and 
the likelihood of roof fall events. 

The project provided revised wording for several sections of the 
FSAR (Reference 6) that would implement the room monitoring 
commitment. 

EH agrees that monitoring of the alcoves is not required, providing 
the roof bolt patterns and wire mesh commitments are adhered to and 
provided the mined width of the alcoves is limited to 25 feet. 
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Item No. 10, <continued> 

The project's proposed FSAR changes are acceptable and resolve EH's 
concern. 

Required Confirmatory Action: 

Confirm that the monitoring program actually employed by the 
project is adequate to meet the FSAR requirements. Confirm that 
procedures for monitoring have been issued and review them for 
adequacy. 

EH Evaluation CS/31/901: 

The concerns initially raised are associated with two aspects of 
the underground monitoring program required to assure safe 
operation. The first has to do with development of threshold 
criteria for relative room closure beyond which serious concern for 
room stability and safety of operation develops. It was agreed 
during the FSAR review that in any storage areas, rock movements 
will be monitored on a relatively continuous basis. Predictions of 
future movements will be made based on these measurements, together 
with results obtained from the previous long history of operation 
at the site dating back to the Preliminary Design Verification 
studies and ongoing analytic studies of rock behavior. Whenever 
measurements exceed predictions by 0. 5 inches in any 1 year, 
further storage operations will cease and detailed engineering 
investigations will be performed to evaluate the cause of the 
exceedances. This is considered to be acceptable. 

The second aspect of the monitoring program makes use of continuous 
"drumming" procedures to uncover local wall and roof separations 
and to evaluate the potential for scabbing and rock falls. This 
"drumming" procedure is a standard mining practice to help ensure 
safe operation in mines. However, the "drumming" program obviously 
cannot be used to monitor potential scabbing effects at roof and 
wall locations in filled rooms. 

It was learned during the August 14-16 1990, site visit that waste 
drums are no longer to be placed to fill the rooms during the five
year test phase. Therefore, it is assumed that the bin scale test 
program will not prevent access to the test rooms, the "drumming" 
procedure is acceptable and the monitoring program is adequate to 
meet the FSAR commitments. Monitoring procedures should be 
submitted for review and availability of room access for monitoring 
(including "drumming") should be assured. 

EH Evaluation C12/20/90l: 

Procedure Nos. WP 07-301 to WP 07-207 are adequate for defining the 
procedures for installing various monitors. However, a specific 
statement should be provided to indicate that all storage rooms 
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Item No. 10. Ccontinuedl 

will be monitored with some minimum number of instruments, that the 
data will be made part of the computerized data base to compare 
with the criteria, and that "drumming" will be utilized in these 
storage rooms. The confirmatory action cannot be completed without 
the additional information. 

EH Evaluation l1/8/91l: 

EH received a transmittal regarding this finding on 12/31/90, which 
read in part: 

"All underground storage rooms will be monitored for stability 
with at least two redundant monitoring instruments ••. 

Ground control inspections will utilize sounding ("drumming") 
in accessible areas of storage rooms per the enclosed 
procedure, WP 04-220, WIPP Operations Ground Control 
Procedures." 

EH discussed two concerns with this response with Westinghouse and 
DOE-EM in a conference call on 1/3/91. First, it ia imperative 
that storage rooms be monitored with at least one horizontal 
instrument and one vertical instrument. Westinghouse informed EH 
that two horizontal and two vertical instruments (thus, "two 

• 

redundant monitoring instruments") will be used. The response will • 
be revised to clarify this point. 

second, it is necessary that all intersections of walls and 
ceilings be accessible for "drumming." On 1/17/91, EH received a 
revision to the response reading as follows: 

"Ground control inspections will utilize sounding ("drumming") 
in all areas of storage rooms per the enclosed procedure 
WP 04-220, WIPP Operations Ground Control Procedures. This 
ground control practice includes the bacx (roof), the ribs 
(wall), and the bacx/rib interface" (Reference 16). 

This item is closed. 
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Item No. 11: Retrieval and D&D Plan 

EH's Original Concern: 

The Retrievability Plan and the Decontamination and Decommissioning 
Plan for the te•t phase must be completed by the project and 
confirmed acceptable prior to emplacement of waste. 

EH Evaluation of Pro1ect Response: 

The project has committed (Reference 3, Item 11) to issue final 
plans for retrieval and for decontamination and decommissioning 
prior to startup of the facility. In addition, the project has 
co~~itted to revise the FSAR to include assurance that measures 
will be taken to prevent roof falls from complicating waste 
retrieval. 

The response is adequate, provided a review and project response 
process, comparable to that used in the SAR review, is employed. 

The project's proposed FSAR changes are acceptable and resolve EH's 
concern. (See Section III). 

Required Confirmatory Action: 

Confirm that final plans have been issued and that comments of 
reviewers have been appropriately considered • 

EH Evaluation (8/31/901: 

During the August 14-16, 1990, site visit, Westinghouse confirmed 
that they no longer plan to issue a separate document to discuss 
plant decontamination and decommissioning. Instead, this topic is 
discussed in Appendix C of the final Waste Retrieval Plan which was 
issued in May 1990 (Reference 11). EH reviewed this document for 
content, in connection with recommendations made by the Advisory 
Committee on Nuclear Facility Safety, and with regard to FSAR 
commitments. 

As documented, the waste retrieval process appears adequate, in 
that it mirrors the waste emplacement process. 

The Decontamination and Decommissioning (D&D) Plan, as presented in 
Appendix C of the Waste Retrieval Plan, does not provide details 
for the environmental surveillance monitoring or monument placement 
required by the FSAR. However, the FSAR (Section 12.3) states: 

"Actual D&D activities will be initiated prior to the 
cessation of WIPP facility operation and will proceed in a 
multi-phase approach which consists of three phases: 
(1) characterization of the facility; (2) development of a 
detailed decommissioning plan; and (3) implementation of the 
decommissioning plan and final report." 
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Item No. 11, <continued) 

Therefore, while the Waste Retrieval Plan addresses decontamination ~ 
and decommissioning only briefly, WIPP is committed to developing 
a detailed D&D Plan by the end of the test phase, if retrieval will 
be initiated. 

EH agrees that this is a reasonable approach and confirms that the 
commitments of the Waste Retrieval Plan are acceptable when 
combined with those of the FSAR. It is unlitely that a detailed 
D&D Plan written this far in advance could accurately reflect plant 
conditions five years from now. A D&D Plan written towards the end 
of the test phase will more accurately address the critical issues. 

This item is closed. 
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~ Item No. 15: Respiratory Mask Requirement for Downstream Workers 

EH's Original Concern: 

A respiratory mask requirement for workers downstream from the 
active and open waste storage area is needed. 

EH Evaluation of Pro1ect Response; 

The project has agreed to a respiratory mask requirement (Reference 
2, item 15) for workers who are nonroutinely required to be 
down.treom of active and open waste storage areas. Such workers 
are not expected to perform tasks downwind. Procedures to 
implement this requirement ore being prepared. An FSAR commitment 
has been made to require respiratory protection. A commitment to 
post the entrances to such areas was also made. 

The project's proposed FSAR changes ore acceptable and resolve EH's 
concerns. (See Section III). 

Required Confirmatory Action: 

Confirm that implementing procedures ore in place and that 
underground entry points are posted. 

~ 
EH Evaluation !9/30/901: 

The reviewers received a response addressing this item on 9/18/90 
(Reference 12). 

~ 

The reviewers agree that the respiratory protection requirements 
described in FSAR Sections 7.3 and 7.3.2 are adequate to meet EH's 
concerns. 

The only question which remains is when the warning signs would be 
posted. The FSAR (page 7.3-5) states that "entries to these areas 
will be posted in accordance with the WIPP Radiation Protection 
Manual." The reviewers assume this to mean that the posting is 
done prior to waste handling operations and not after the fire 
(ClO) has occurred as is implied in the project response. 

Based on this assumption, this item is closed. 

EH Evaluation Cl2/20/90l: 

The reviewers received a tronsmi ttol concerning this item on 
12/7/90 (Reference 14). The response states the following: 

"In the event of a fire while moving a ~ 70 PE-Ci drum, the 
underground area will be evacuated per WIPP Emergency 
Procedures. During recovery activities the areas downstream 
of the fire will be posted appropriately as contamination 
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Item No. 15, (continued) 

areas and aa airborne contamination areas per Radiation Safety 
Manual Section 8. In addition, recovery activities will be covered 
by radiation work permit (RWP)." 

The reviewers are satisfied that respiratory protection is 
adequate. 

This item is closed. 

24 

• 

• 

• 



4lt Item No. 19: testing of Isolation pamper Valves 

EH's Original Concern: 

WIPP has not specified when and how often the valves used as 
isolation dampers in the air handling system are tested. Also, a 
copy of the test standards and procedures should be provided and 
permissible leakage rates specified. 

EH Evaluation of Pro1ect Response; 

The project provided a copy of the test procedure and the results 
of the testing conducted on June 14, 1989, and committed to inspect 
their operability daily. Justifi~ation for not specifying leakage 
rates was provided. Leakage rates are not specified for the 
dampers and leak rate testing was shown to be unnecessary. 

The daily operability inspections are judged adequate by EH, as 
well as the results of the initial tests of the system. However, 
damper XD-38 could not be tested because of faulty fan control 
wiring. This damper should be retested after the repairs to the 
fan control wiring are complete. Leak rate testing is judged 
unnecessary since any excessive leaks would be detected during 
testing of the air handling system. 

• The response is adequate. No changes to the FSAR are required to 
resolve EH's concerns. 

• 

Reguired Confirmatory Action: 

Review the results of the tests of the isolation damper valves. 

EH Evaluation (8/31/90): 

A review of the Tornado Damper Test results confirmed that damper 
XD-38 satisfied test requirements during the June 14, 1990, 
testing. 

This item is closed . 
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Item No. 20: Monitoring of Room Closure Threshold Values 

EH's Original Concern: 

The specifications of the threshold values; i.e.,+ 0.5 inches from 
the extrapolated data to be used in the monitoring, are not 
contained in Section 1.5 of the FSAR as committed at the April 24-
28, 1989, FSAR meeting. 

EH Evaluation of Pro1ect Response: 

The project has committed to clarify in the FSAR the basis for the 
0.5 inches and to specify in the FSAR the threshold limit. 
Proposed wording for the FSAR change was provided by the project 
(Reference 2, Item 20). 

The project's proposed FSAR changes are acceptable and resolve EH's 
concern. (See Section III). 

Required Confirmatory Action: 

Confirm that the monitoring devices hove been installed and are 
operational. Confirm that procedures have been issued and review 
them for adequacy. 

EH Evaluation !8/31/90): 

Underground monitoring devices were inspected by EH during the site 
visit of August 14-16, 1990. The areas inspected were the SPDV 
room area, test room areas, and new rooms in Panel 1 area to be 
used for bin scale tests. 

The monitoring instrumentation in the various areas is considered 
to be acceptable. Most of the displacement measuring devices are 
digitally downloaded to the data base for use in the monitoring 
program. In some cases, the devices are manually read. If the 
rooms are not to be filled with waste drums during the 5-year test 
phase, as indicated to the reviewers during the site visit, the 
manual procedure is acceptable. In addition, "drumming" will be 
used based on the assumption that access to the walls and roof is 
available. 

Monitoring procedures should be submitted for review, and assurance 
should be provided on room monitoring accessibility. 

EH Evaluation !12/20/901: 

See EH Evaluation for Item No. 10. 

EH Evaluation C1/8/9ll: 

See EH Evaluation for Item No. 10. 

This item is closed. 
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• 

III. Confirmation of Required FSAR Text Changes 

Fifteen of the 23 SER items require FSAR text changes. Table 2 
specifies text changes proposed by the project that would 
satisfactorily resolve the EH concerns. Alternate wording in the 
FSAR is acceptable, provided the intent is the same. 

The May 1990 WIPP FSAR was reviewed to ensure that all required 
FSAR changes have been made in accordance with Tables 1 and 2. All 
required FSAR text changes as proposed by the project and accepted 
by EH have been incorporated into the text of the May 1990 FSAR 
with the following exceptions. 

Proposed FSAR text changes for SER Item Nos. 12 and 13 reference 
an administrative radiological protection limit of 100 PE-Ci 
(plutonium equivalent-curies). In the text of the May 1990 FSAR, 
this limit is given as 70 PE-Ci. However, since the deviation 
leads to more conservative protection of the workers, the text 
change is acceptable. 

The May 1990 FSAR was approved by the Office of Environmental 
Restoration and Waste Management on June j, 1990. 

12-
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ITEM NO. 

la 

lb 

2 

3 

4 

TABLE 2 - REQUIRED FSAR CHANGES 

DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

QA Resources and Authority 

Add to 11.1.1: The Quality and Regulatory Assurance 
(QARA) Manager reports directly to the DOE/WPO Project 
Manager and shall have a sufficient qualified staff to 
implement the requirements and responsibilities 
identified herein. The QARA Manager has the authority 
and organizational freedom to: 

a. Identify and recommend solutions to quality 
problems, and 

b. Verify implementation of solutions. 

Organizational Interfaces 

Add to 9 .1. 1: Operating responsibility for the WIPP 
facility has been assigned to the MOC organization as 
depicted in Figure 9.1-1. 

• 

Add to 11.1.2.1: DOE/WPO shall ensure that QA interface 
control measures between the Scientific Advisor (SA) and 
Management and Operating Contractor (MOC) are documented • 
in their respective QA Programs. 

Operating Contractor Understanding of Facility 

No changes are required. 

Project Manager's Stop Work Authority 

DOE/WPO Project Manager has been assigned the contractual 
authority for the DOE contracts with the Major Project 
Participants (MPPs). As stated in Refs. 1 and 2, this 
includes the author! ty to stop work that is being 
performed by the Management and Operating Contractor and 
the Scientific Advisor. 

Overstressed Columns in Waste Handling Building 

No changes are required. 
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• ITEM NO. 

5 

6 

• 7 
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TABLE 2 - CONTINUED 

DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

Design Bases for Electrical System Not Specified 

Add to 3.0: The WIPP facility is designed to DOE Order 
6430.1 entitled, "General Design Criteria Manual for 
Department of Enerqy Facilities," draft, dated June 10, 
1981, as specified in Reference 15. 

Diesel Generator Starting 

Add to 4.4.2.1.2: Although it is standard practice to 
start the diesel generators from the local control panel 
(per the Facility Operations Manual, WP 04-1), each unit 
can be remotely started from the Central Monitoring Room 
(CMR) via a local processing unit (LPU). This capability 
is maintained by leaving the generator start switch in 
the "remote" position. Monitoring of the diesel 
generators and associated breakers will be possible at 
the CMR 1 thus providing the ability to feed selected 
facility loads from the backup power source 1 in sequence 1 

without exceeding generator capacity • 

UPS Loads 

Replace Table 4.4-9 with: 

Table 4.4-9 UPS Loads 

80 KVA Central UPS 
28 KVA UPS Actual Measured Load 

Individual UPS 
7 units - Local Processing Units 
2 KVA each (equipped with their own UPS) 

5 units -
2.4 KVA each 
2 units -
5 KVA each 

None 

Selected Radiation Monitoring Units 

Hydrogen Monitoring Units 
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ITEM NO. 

8 

9 

TABLE 2 - CONTINUED 

DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

Battery Testing 

No changes are required 

Remote Diesel Startup 

Add to 4. 4. 2. 1. 2: Each of the diesel generators can 
carry all preselected monitoring loads (see Section 
4. 4. 2 .1. 3 for a discussion of essential loads), plus 
operation of the Air Intake shaft hoist for personnel 
evacuation and other selected backup loads in accordance 
with procedures in the Facility Operations Manual. The 
diesel generator can be brought on line within 30 
minutes. 

• 

Upon loss of normal power, the generator(&) is started 
manually by the Facility Operator using the electric 
starter/batteries. The starter system is a 24 volt 
battery system with a 300 amp-hour capacity. The diesel 
automatically attempts four starts of 30 seconds each. 
Add! tiona! manual start capability exists after those 
automatic start attempts. Although it is standard 
practice to start the diesel generators from the local • 
control panel (per the Facility Operations Manual, WP 04-
1), each unit can be remotely started from the Central 
Monitoring Room (CMR) via a local processing unit (LPU). 
This capability is maintained by leaving the generator 
start switch in the "remote" position. 

Operations of emergency power supplies and ·the selection 
of loads is covered in the Facility Operations Manual, WP 
04-1. 

Add to 4.4.2.1.3: In case of loss of AC power input to 
the UPS's, the dedicated batteries can supply power to a 
fully loaded UPS for 30 minutes. It is expected that the 
AC power input to the UPS will be restored within 30 
minutes via operator action. Operations of the diesel 
generator is covered by the Facility Operations Manual, 
WP 04-1. 
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TABLE 2 - CONTINUED 

DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

Room Monitoring for Structural Stability 

Add to 1.5.3.2: In addition, during the Pilot Plant 
phase, storage rooms will be monitored using both 
instrumentation and visual inspection in order to assure 
that wastes in these rooms will be readily retrievable. 

Retrieval and D'D Plan 

Add to 7.1: These measures, in addition to monitoring 
using both instruments and visual inspections, should 
ensure that roof falls will not complicate retrieval. 
During the pilot plant phase, some rooms may not be 
readily accessible or available for monitoring. These 
sealed rooms will be reduced in width and be pattern 
bolted for greater safety. 

Additional Radiological Analyses Needed 

Add to 7.3: In the event that packages are being handled 
which have the potential to result in accident doses much 
greater than 50 rem committed effective dose equivalent, 
any potentially exposed workers will wear full-face 
respirators as an added precaution. This limit will be 
based on the activity content of containers and will be 
specified in the Radiation Safety Manual. It is 
estimated that this limit will be 100 PE-Ci although it 
may vary depending on waste form, waste source, and waste 
packaging . 
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TABLE 2 - CONTINUED 

ITEM NO. DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

12 Replace Table 7.3-2 with: 
(cont'd) 

13 

Table 7.3-2 

DOSE COMMITMENTS TO EXPOSED WORXER 

Accident *+ 

C2** 
C3** 
C4 
C6 

committed Effective 
pose Equivalent CCEDEl CREMl 

0.7 
1.3 
5.2 
9.2 

* For the accidents not listed, the accident is considered 
to be either not credible, no release is expected, or no 
worker is present. See the text for details. 

+ Calculated CEDEs based on average contained loading if 
12.9 PE-Ci. 

** Calculated to worker located at 20 feet. 

Recalculation of Worker Doses 

Add to 7.3.1: Scenario C2: The total activity 
calculat~~ to be inhaled by the worker is 
1.4 x 10 PE-Ci with a calculated committed effective 
dose equivalent (CEDE) of 0.7 rem. Because workers are 
trained to leave the work area in the event of an 
accident which could damage a waste container, this 
quantity of inhaled activity is considered to be very 
conservative. ~ If injury or other circumstances force a 
worker to remain in the area of the accident following 
the release, a potential CEDE of e.o rem can be 
calculated to workers within 6 feet of the accident. 

Postulating higher activities in the containers, such as 
the administrative radiological protection limit of 100 
PE-Ci and the maximum allowable limit of 1000 PE-Ci, then 
calculated CEDEs to the worker within 6 feet of the 
accident are estimated to be 62 rem for the 100 PE-Ci 
container and just over 12 rem for the 1000 PE-Ci 
container. The CEDE calculated for the 1000 PE-Ci is 
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ITEM NO. 

13 
cont'd 

14 

TABLE 2 - CONTINUED 

DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

lower than that for the 100 PE-Ci container since 
respirators with a minimum protection factor of 50 are 
assumed to be .in use when handling packages in excess of 
100 PE-Ci. 

Add to 7.3.1: Scenario CJ: Based on the exposure model 
described in c~ a worker in an adjacent area could 
inhale 2.5 x 10- PE-Ci with a resulting CEDE of 1.3 rem. 
Again, the worker's dose commitment is expected to be 
much smaller than that reported in Table 7.3-2 because 
workers are trained to evacuate the work area immediately 
as a result of any accident which could damage a waste 
container. As for C2, if a worker were to remain in the 
area of the accident following the release, a potential 
CEDE of 14 rem can be calculated. Furthe~ore, if the 
maximally affected container described in the above 
scenario {i.e., the container losing the lid), contains 
either 100 PE-Ci or 1000 PE-Ci, the calculated CEDEs to 
a worker at 6 feet would be 68 rem and 13 rem, 
respectively . 

Reevaluation of Drum Fires Accident 

Add to 7. 3. 2: Scenario C7: The only spontaneous 
ignition in a waste drum occurred at the rgaho National 
Engineering Laboratory {INEL) in June 1970 . Using the 
estimated annual throughput rate of 19,000 drums and 1400 
boxes, and an estimated average residence time for each 
container in the WHB of 4 hours based on the current 
operational timeline, then an overall residence time in 
the WHB of approximately 9 years may be calculated. From 
this residence time and the estimated frequency of 
occur5ence, it can be calculated that WIPP could expect 
SxlO drum fires per year in the WHB due to spontaneous 
ignition. 

The WIPP Waste Acceptance Criteria {WAC) have since been 
formulated to preclude this type of event by severely 
restricting the presence of pyrophoric materials which 
may be sent to WIPP. 

Due to the mitigating criteria of the WIPP WAC discussed 
above, it is felt that the accident scenario resulting 
from spontaneous ignition in a drum during its relatively 
short residence time in the WHB is unrealistic and, as 
such, the accident analysis is not presented in the FSAR . 
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ITEM NO. 

15 

16 

17 

18 

19 

20 

TABLE 2 - CONTINUED 

DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

As a further means of mitigating the potential of the 
consequences of such an accident, an automatic sprinkler 
system has been added to the shielded storage room. 

Respiratory Mask Requirements for Downstream Workers 

Add to 7. 3. 2: Waste is emplaced and stored downstream of 
workers and, therefore, no dose consequences to a waste 
handler is postulated for this event. Any workers that 
are required to be in waste storage area exhaust air 
streams will be in anticontamination clothing, wear .full
face respirators, and will follow all applicable 
procedures in the WIPP Radiation Safety Manual. In 
addition, the entries to these areas will be posted in 
accordance with the WIPP Radiation Protection Manual. 

Evaluate Underground Roof Falls 

No changes are required 

Catastrophic Hoist Accident Probability 

No changes are required 

Drum Fire Propagation Accident Probability 

No changes are required 

Testing of Isolation Damper Valves 

No changes are required 

Monitoring of Room Closure Threshold Values 

Add to 1.5.3.3: The threshold limit is established from 
statistical analyses of room closure data and is +0.5 
inches above predicted levels. This analysis is updated 
on a regular basis and is reported in geotechnical data 
reports. 
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ITEM NO. 

20 
cont'd 

21 

22 

23 

TABLE 2 - CONTINUED 

DESCRIPTION OF CONCERN/REQUIRED FSAR CHANGE 

Once the threshold is crossed at an instrumented 
location, a study is initiated to determine the cause. 
If the cause cannot be related to operational 
considerations, such as mining activity, then additional 
field monitoring will be undertaken to characterize the 
ground response. Should the field data indicate that 
ground condi tiona are deteriorating, then correct! ve 
action will be taken as required. 

Only Single Failures in Electrical System Were Analyzed 

Add to 4. 4.1: A Failure Mode and Effects Analysis (FMEA) 
has been provided for the surface and underground 
electrical system tp show the adequacy of the design and 
its effects on the operation and the safety of the public 
and operating personnel. The analysis assumes only 
single failures within components or systems as shown on 
the legend and presents the consequences of those 
failures. The results of this analysis are given in 
Table 4.4-6 for the surface electrical system and Table 
4.4-7 for the underground electrical system • 

Inconsistent Flow Charts for Quality Level Assignments 

No changes are required 

No Ground Movement Considered in Shaft Lining -Design 

Add to 4. 3 .1.1.1: The hoist ' systems are designated as 
Design Class III and arT designed in accordance with the 
Uniform Building Code. All the shaft furnishings are 
Design Class III and are designed to resist the dynamic 
forces of the hoisting system. Design studies were 
performed that indicated that ground movement was not 
significant for the design of the shaft linings, 
therefore, they are designed based on expected 
hydrostatic heads in the Rustler Formation . 
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IV. SUMMARY 

Table 3 is a listing of the final status of the 23 open 1 tems 

identified in the SER. As of January 1991, all project commitments 

made in response to EH concerns have been met and all SER open 

iteJU have been resolved. The FSAR text changes and required 

followup actions listed in Table 1 have been completed. Therefore, 

the review of the WIPP FSAR is complete. 
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• TABLE 3 

FINAL STATUS OF SER ITEMS 

SER FSAR 
Item Follow Up Action Change 
No. Description Confirm that: Required? Status 

la QA Responses Positions in the Yes Resolved 
and Authority new Quality and 

Regulatory Assurance 
Office have been 
filled by qualified 
personnel. 

lb Organizational New interface Yes Resolved 
Interfaces controls are fully 

implemented and 
effective. 

2 Operating As-builts of critical No Resolved 
Contractor systems are complete, •• Understanding training is complete, 
of Facility configuration control 

procedures have been 
implemented. 

3 Project Managers None Yes Resolved 
Stop Work Authority 

4 Overstressed Columns None No Resolved 
in Waste Handling 
Building 

5 Design Bases WIPP electrical Yes Resolved 
for Electrical system evaluated 
System Not against DOE Order 
Specified 6430.1A 

6 Diesel Generator None Yes Resolved 
Starting 

7 UPS Loads None Yes Resolved 

8 Battery Testing Comprehensive No Resolved 
testing is complete . 
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SER 
Item 
No. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

TABLE 3 (continued) 

FINAL STATUS OF SER ITEMS 

Description 
Follow Up Action 
Confirm that: 

FSAR 
Change 
Required? 

Remote Diesel 
Startup 

Testing of remote 
capability is 

complete. 

Yes 

Room Monitoring 
for Structural 
Stability 

Monitoring Program Yea 
is adequate. 
Procedures for monitor
ing are adequate. 

Retrieval and 
D'D Plan 

Final plans are No 
issued and adequate. 

Additional 
Radiological 
Analyses Needed 

None Yes 

Recalculation of 
Worker Doses 

None 

Reevaluation of 
Drum Fires Accident 

None 

Respiratory Mask 
Requirements for 
Downstream 
Workers 

Evaluate Under
ground Roof falls 

Catastrophic 
Hoist Accident 
Probability 

Drum Fire Propaga
tion Accident 
Probability 

Implementing pro
cedures are in 
place and under
ground entry points 
are posted. 

None 

An accurate assess
ment of the cause of 
failure of the waste 
hoist bearing has been 
made and appropriate 
action has been taken.• 

None 
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Yes 

Yes 

Yes 

No 

No 

No 

• 
Status 

Resolved 

Resolved 

Resolved 

Resolved 

Resolved 

Resolved • 
Resolved 

Resolved 

Resolved 

Resolved 
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TABLE 3 (continued) 

FINAL STATUS OF SER ITEMS 

SER FSAR 
Item Follow Up Action Change 
No. Description Confirm that: Required? Status 

19 Testing of The results of the No Resolved 
Isolation tests of the 
Damper Valves isolation damper 

valves are acceptable. 

20 Monitoring of Monitoring devices Yes Resolved 
Room Closure are installed and 
Threshold Values operational. Procedures 

are adequate. 

21 Only Single None Yes Resolved 
Failures in 
Electrical System 
Were Analyzed 

22 Inconsistent Flow None No Resolved 
Charts for Quality 
Level Assignments 

23 No ground movement None Yes Resolved 
Considered in Shaft 
Lining Design 

* Note: The January 1990, SSER {Reference 7) identifies required 
confirmatory action for SER Item No. 17. This action is 
reviewed as Readiness Review Inspection Finding No. 76 
{Reference 10) • 
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ENCLOSURE 4 

• WIPP FSAB - BNL REVIEWERS 
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Paul Bezler Ph.D (MQch. Enq.) PE; NY 

Garard Breidenbach M.S. (Mech. Eng.) 

carl Costantino Ph.D. (Civil Enq.) PE; NY 

Walter Grossman M.s. (Civil Eng.) PE; NY, NJ, DE 

William Gunther M.S. (Electr. Eng.) PE; NY 

Andrew Hull M.S. (Physics) Certification-
American Board of 
Health Physics 

Donald·Lamvermeyer B.S. (Met. Eng.) PE; California 

Charles Meinhold B.S. (Physics) Certification-
American Board of 

• Health Physics 

Charles Miller Ph.D (Civil Eng.) PE; NY 

Young Park Ph.D (Civil Eng.) 

Mike Philippacopoulos Ph . D (Civil Eng.) 

Susan Pepper M.S. (Civil Eng.) 
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New Mexico Reacii.ng Roan Mail List 

~PP Public Readi.rq Roam 
National Atomic Museum 
USCOE 
Albuquerque Operations Office 
P. o. Box 5400 
Albuquerque, NM 87115 

Mrs. Mal:y Elms 
carlsbad Public Library 
101 S. Halagueno Street 
carlsbad, NM 88220 

Martin S_peare Memorial Library 
New Mexico Tech 
carrpus Station 
Socorro, NM 87801 

~nnell Library 
~;;-Mexico Junior College 

5317 Lovington Highway 
Hobbs, NM 88240 
Attn: Ruth Hill or Gale Robinson 

Ms. Lisa Mitchell 
SNL Waste M:;rnt. & Transpt. Library 
Organization 6332 
P. o . . Box 5800 
Albuquerque, NM 87185 

Ms. Norma McCallum 
New Mexico State Library 
3 2 5 Con Gaspar 
Santa Fe, NM 87503 

Raton Public Library 
A244 cook Avenue 
~ton, NM 87740 

Attn: Richard Azar 

Ms. Joan ~zghi 
OOE/Forrestal Bldg. 
Public Library Reading Room 
AD - 234.1 
FOI - USOOE 
1000 In:lependence Ave. sw 
Washington D. C. 20585 

SNL Technical Library 
Attn: Reports Reference Desk, 3144 
P.O. Box 5800 
Albuquerque, NM 87185 

Ms. Kathleen Keating 
Zimmerman Library 
Goverrunent Publication Dept. 
University of New Mexico 
Albuquerque, NM 87138 

D::x;ument Control 
Office of Scientific and Tech. Information 
Technical Information Center 
P.O. Box 62 
oak Ridge, 'IN 37830 

Mr. John T. Comray, Olairman 
Defense Nuclear Facilities 
Safety Board 
600 E Street NW, SUite 675 
Washington, cc 20004 

Reference Librarian 
'Ihomas Brannigan Memorial Library 
200 E. Picacho 
las cruces, NM 88005 
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Department of Energy 
Albuquerque Operat1or.s Off1ce 

Waste lsolatron Pilot Plant Pro1ect Off1ce 
P 0 . Box 3090 

Carlsbad. New Mex1co 88221 

OCT 2 9 1992 

Mr. Benito J. Garcia 
New Mexico Environment Department 
Hazardous and Radioactive Waste Bureau 
525 Camino de los Marquez 
P. 0. Box 26110 
Santa Fe, New Mexico 87502 

Dear Mr. Garcia: 

>( c & c 
XPAC 

• Anderson 

)<Carrell 

)<Cox 

~Kuntz 
•Lee 
• Mugno 

)(.Reed 

X Trego 

)(Weddle 

• Conway 

X _][,i,I'7N I\ 
~ ~'-"' .. J 
• 
• 
• 

The purpose of this letter is to transmit respons~~ · to the 
request for information regarding Chapters D and I, and the 
request for additional information regarding Chapter B of the 
Waste Isolation Pilot Plant (WIPP) Resource Conservation and 
Recovery Act (RCRA) Permit B application (Enclosure 1). These 
comments were provided to the Department of Energy (DOE) and 
Westinghouse by the New Mexico Environment Department (NMED) in 
your letters dated September 29, 1992 and October 20, 1992, 
respectively . 

Also enclosed are revisions to Chapter D and I of the permit 
application (Enclosure 2). A revised Chapter Band Part A of 
the application will be provided on November 13, 1992. The 
enclosed revisions reflect the guidance given by the NMED and 
focuses the permit application on the Test Phase activities. 
The revisions include bin-scale testing with Type 1 bins. The 
permit application currently is for a waste quantity equal to 
0.5 percent of the capacity of the WIPP facility, or 4,250 drum 
equivalents. Only new appendices for Chapters D and I are 
included. Old appendices remain valid and will be reproduced 
for the final submittal in January, 1993. We are also enclosing 
a new drawing #41-D-009-014 to be incorporated in Appendix D3. 

One major change in the application is the specification of 
portions of the Waste Handling Building (WHB) as a permitted 
container storage unit. While this change necessitates 
significant revisions to the permit application, our practice 
has always been to manage wastes in the WHB in accordance with 
the container management requirements of RCRA • 



Hr. Benito J. Garcia -2- OCT 2 9 1992 

If you have any questions regarding the materials attached to 
this letter, please contact Dr. J. A. Hewhinney of my staff at 
887-8143. 

Enclosures 

cc wjo enclosures: 
A. Trego, WID 
K. Griffith, DOE/AL 

cc wjenclosures: 
D. Mercer, DOE/WPIO 

Arlen E. Hunt, Manager 
WIPP Project Site Office 
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12. 

shipment. The DOE will, prior to implementation of the final closure 
plan, submit the appropriate permit modifications for retrieval activities 
that are not included in the Test Phase permit. 

None of the WIPP engineering drawings or reports provided in the application 
(Appendices Dl through D13) are stamped with professional engineer's seals, 
although they are required to be certified by a professional engineer (PE) in 
270.14(a). Provide a detailed explanation of the DOE/Westinghouse drawing and 
report review, approval and quality assurance process, and statement(s) proposed 
in lieu of typical PE certifications for these drawings and reports. 

RESPONSE: The topic of Professional Engineer (PE) certification of WIPP facility 
drawings can be discussed in these parts: 1) The use of signature and 
certification by New Mexico registered PE which evidently is not needed, 
2) The use of a disclosure or "in lieu of" statement on the drawings and, 
3) Proof that the facility was designed and built in a professional manner 
and that the design and construction are protective of public and the 
environment. 

1) The Use of PE Si~atures and Certification 

State statutes regulate the practice of certified professional engineers in 61-23 NMSA-
1978. An exemption is applied in 61-23-228 to federal facilities and in 61-23-22C to 
employees who perform work only for their employer in the operation of the employer's 
business. Based on these exemptions, the WIPP engineering drawings do not have to be 
certified. 

2) The Use of an "in lieu or statement 

DOE proposes to label design drawings and appropriate design reports with a statement 
that attests to the accuracy of the information and that the preparer is exempt from 
certification. Note that this statement will appear on design documents only and not on 
final or as built drawings. As built drawings are not design documents and therefore, 
are not covered by the requirements of 270.14(a). 

3) DOE Facility Desi~ and Independent Verification Process 

3A. DOE Facility Acguisition Process 

The WIPP facility was acquired in accordance with DOE standard procedures as 
defined in DOE Order 4700.1. This order implements federal acquisition policies. 
Bechtel National Incorporated was the Architect-Engineer (AE) for the WIPP facility. 
The U. S. Army Corps of Engineers was the constructor. For projects such as the \\1PP 
facility, the AE holds the Professional Engineer's responsibility. The AE Project 
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Manager's signature on the drawings, documents, and the Design Validation Report 
(included in the Part B Permit Application) was sufficient certification to satisfy the • 
DOE's acquisition requirements. The AE Project Manager is a registered Professional 
Engineer. 

The DOE as O\mer is also required to perform independent review and verification of 
the adequacy of the design as part of the facility safety analysis and review process. For 
the WIPP facility this independent review was performed by the Brookhaven National 
Laboratories under contract to the DOE. Full documentation is available in the WIPP 
Project files. Attachment B contains signature pages to the Safety Evaluation Reports 
and Supplements indicating closure of all issues for the base facility and the 
Brookhaven review personnel names and credentials. 

In addition, the design and operation of the WIPP facility has been reviewed by many 
unbiased, independent groups (See General Comment 10). Each of these review groups 
was composed of numerous scientific and engineering professionals. \Vhile these reviews 
and resulting approvals did not include certifications by registered Professional 
Engineers, they were completely documented and constitute the functional equivalent 
and accomplish the same goal of protection of the public health and the environment, as 
required by 40 CFR § 270.23(a). 

The final step in the DOE's acquisition process involves a decision to proceed with the 
project. This decision is made after all necessary facility design and safety reviews by • 
the DOE Office of Environmental Restoration and Waste Management (EM) _ 
Operational Readiness Reviews are complete, and is based on a determination by the 
Energy Systems Acquisition Advisory Board (ESAAB) that the facility meets the intent of 
the design, can be operated safely in a manner that protects the public and the 
environment, and is in compliance with the applicable laws and standards. This 
decision was addressed on March 29, 1991 when the ESAAB authorized the Director of 
EM to close out construction and make final preparation for operations at the WIPP 
facility. Subsequently, the Director of EM distributed the "Report to the Secretary of 
Energy on WIPP Readiness to begin Test Phase activities with Transuranic Waste" on 
October 3, 1991. 

3B. Control of Facilitv Confi2lJration 

Control of facility configuration is described in Attachment C which is attached. 
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Unitea State$ Government 
Department of Ene 

memorandum 
REPlY TO 
ATTN 0#: 

SVB.JECT: 

AUG 2 J989 

EH-332 
EH-30 Safety Evaluation Report (SER) for the Waste Isolation Pilot Plant 
(WIPP) 

T~ Jack B. Tillman, Project Manager, OOE/WPO 

The Office of the Deputy Assistant Secretary for Safety, Health and Quality 
Assurance (EH-30) has completed its review of the. WIPP finil Safety Analysis 
Report and has documented the results of its review in the attached SER. As a 
result of the review, i number of open items remain outstanding and will 
require follow-up. 
After you have reviewed the SER, we request that you schedule a ~eeting to 
discuss your proposed approach to resolve all open items and recommendations. 
This SER is based on material received through June 15, 1989. Material 
suvplied after that date will likely be effective in resolving some of the 
open items reported in this SER and will be reviewed by EH-30 if received 
sufficiently prior to the meeting~ 

Attachment 

cc w/attachment: 
Richard W. Starosteck1, EH-30 
lewis G. Hulman, EH·32 
Robert W. Barber, EH-34 
Joseph E. Fitzgerald, EH-35 
Oliver D. T. lynch, Jr., EH-331 
Harry J. Pettengill, EH-332 
Carol Borgstrom, EH-25 
Norman Davison, EH-342 
Critz George, DP-123 
John J. Schinkle, Al/SPD 
Tom lukow, DOE/WPO 
Tom Hindman, DP-12 
Nolan Bailey. Al/SPD 
Art Follett, DP-122 
Jill Lytle, DP-10 
Dennis Krenz, AL 
Jack Tillman, OOE/WPO 
Wallace Kornack, ACNFS 
Morris Reich, BNL 

A J~'!?: {J:;h~ 
1~ Office of Safety Appraisals 
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It("' Y TO 
.nwOf: EH·332 
'""'"'· Supplement to S•fety Eulu•t ion Report for Watt lsoht 1on Pilot Phnt 

{WlPP) 

tO: Jill lytle, EH·30 
The Off1ct of the Oeputy AssisUnt Secreury for S•hty, Hulth and Quality 
Assurance (EH·30) hu completed its review of the \llPP Project Offiet'S 
responses to the 23 open Hems reported 1 n our WI PP Safety Ev al ua t lon Report 
(SER) of July 27, 1989. As a result of tht Project's COIIYIIItments to change 
the WIPP Final Safety An•lysls Report (fSAR), all 23 Items art closed, subject 
to final document~tion in the fSAR document. 

As you know, the Project needs to Issue tht Experi~enlll Phn for tht Tut 
PhlSI, the Retrlev•l Phn, •nd the Decontamination •nd OecoMisslonlng Phn 
(or WlPP. ~e consider elch of these documents, ind the correspond\ng 
•mendments to the SAA to be imporUnt to Hfety. In our opinion, tht revfew 
process for these doc u•ents and t ht cor res pond 1 ng SAA amendments should f o 11 c• 
a process similar to that utilized by EH for the SAA review. 

We also plan to complete a supplement to tht Readiness Review Inspection (RRI) 
report 1 n the nur f u turt. With comp 1e t1 on of tht FSAA rev !ell •nd RRI report 
by (H, It appurs •pproprhU to begin the coordination necunry for ·-
transition to EK nucle&r safety oversight of WIPP, in accord with StH·I 
directives. You should be l\'IUI that m~ny of the EM sUff aethe tn VlPP 
rev lew efforts to date have moved to other OOE elements as part of the overall 
realignment of nuclear ufety responslbllllles; others an likely to oovt In 
the not too dhhnt future. Pleue let me know when 1ou art rudy.to discuss 

these 11atters. 

Attached is l copy of Supplement 1 to the SER. 

\)_~~ 

Attachment 

cc ~;attachment: See l'st 

~~~~ -~eputy Assistant Secretary 
Safety, HeaHh tnd Qutlity Assunnce 
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EH-332 
Comp1etion of the Office of Environment, Safety and Health (EH) Supplemental 
Safety Evaluation Report (SER) for the Waste Isolation Pilot Plant (W1PP) 
Final Safety Analysis Report {FSAR) . 

J\ll E. lytle, EM-30 
Attached is Supplement 2 to the EH Safety Evaluation Report for the WIPP 
FSAR (Revision 0, Kay 1990). Supplement 2 documents the resolution of tha 
remaining outstanding items from the origina1 FSAR review dated 
July 27, 1989, and Supplement I dated January 16, 1990. A11 issues have 
been c1osed and the EH review effort in this area has been completed. 

EH safety eva1uations of the W1PP Readiness Review Inspection and the FSAR 
Addendum will be provided separately. 
1his review was conducted by the Office of Safety Appraisals within 
the Office of Safety and Quality Assurance. Any questions concerning this 
report shou1d be referred to Thomas McSpadden, Safety 1echno1ogy Oivtston, 

on extension l3·S6S6) . 

Attachment 

cc w/attachment: 
Paul L. Ziemer, Eli·l 
Peter H. Brush, EH-2 
Mark. Frei, EM-34 
Robert V. Barber, EH-36 
Oliver 0. T. lynch, Jr., EH-331 
Harry J. Pettengill, EH-40 
John J. Schinkle, AL/SPD 
Arlen Hunt, WPO 
Nolan Bailey, AL/SPD 
Dennis Krenz, Al 
Morris Reich, BHL 
W)llace Kornack, ACNFS 
.An 'aMOn, SAlt 
Robert Neill, EEG 
Kirkland Jones, ElD 

......~t:2-~~ 
seph E. Fitzge , Jr. 

eputy Assistant Secretary 
Safety and Quality Assurance 

D .~~@ o~J.C'·:-: 
. ~~ \ 8 \99\ '\~/ 
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Description or Connguratlon Management System at WIPP 

1.0 BACKGROUND 

The Waste Isolation Pilot Plant (WIPP) is a government owned contractor operated 
(GOCO) facility. The Westinghouse Waste Isolation Division (WID) has been 
contracted by the Department of Energy (DOE) under contract no. 
DE-AC04-86-Al.Jl950 to manage and operate the facility. The WID has contractual 
responsibility for the Configuration Management (CM) Program that includes 
configuration control of all systems, facilities, equipment, and components, including 
packaging configuration, but excluding the Sandia National Laboratories (SNL) 
nonradioactive experimental testing. 

The SNL has been contracted by the DOE to function as the scientific advisor for the 
WIPP project. In this capacity the SNL interacts daily with the WID with regard to the 
implementation of scientific activities at the WIPP facility. 

The WID procedure WP 09-024, Configuration Control Board and Engineering Change 
Proposals, establishes the design interface between the SNL and the WID by identifying 
the impactS of the WID changes to the SNL and impacts of the SNL changes to the 
WID. 

Bechtel International was the Architect/Engineering (A/E) firm for the WIPP project 
with responsibility for all structures and systems design. The facilities were constructed 
by several subcontractors under the direction of the United States Army Corps of 
Engineers. As facilities were completed, they were turned over to the DOE and 
subsequently released to the WID for operation. Major construction projects identified 
and funded subsequent to the base facility construction are contracted by the WID to an 
independent A/E for detailed design. 

The following sections describe the WIPP Configuration Management which has been 
established by the DOE to assure control over modifications to the facility. Definitions 
that are used in this description are included in Attachment I, and references are in 
Attachment n. 

2.0 GOAI.S 

Configuration Management goals are as follows: 

- Maintain an adequate approved design baseline, including the facility 

Design criteria 



Design bases 
System Design Descriptions (SODs) 
Other design baseline documents. 

- Maintain and document the physical configuration of the base facility, including 

As-built drawings 
Operations and Maintenance {O&M) manuals 
Operations procedure 
Other base facility descriptive material 

- Maintain the safety of the workers and public 

- Maintain conformance between all elements of the configuration process 

- Ensure existing facility changes do not adversely impact future operations 

- Assist in achieving, at the lowest cost, the required system performance and 
operational efficiency 

- Attain maximum efficiency in change management by evaluating all aspects of 

Necessity 
Benefit 
Cost 
Tuning 

Many features have been incorporated into the plant design to provide for adequate 
protection for workers, the public, and protection of the environment. Changes to the 
baseline design are controlled by the configuration control program to ensure that these 
features continue to function throughout the plant operating life. 

3.0 WID ORGANIZATION 

Specific responsibilities of Configuration Management are delineated in this section by 
departmental organization. In addition all individuals report design or facility 
deficiencies or potential problems to supervisors or use the Employee Concerns Program 
to identify issues. 

3.1 General Manager 

- Provides overall support and direction for the Configuration Management program 

• 

• 

Page 2 • 



•• Ensures adequate staffing and budget to meet configuration control program 
requirements 

- Requests Quality Assurance (QA) audits when necessary and monitors overall 
program QA 

3.2 Mana2er. Operations 

. - Serves as chairman of the Configuration Control Board (CCB) 

- Ensures compliance with applicable WID procedures 

• Provides management overview 

3.3 Project Mana2ement and Re~latozy Assurance 

- Maintains Project Record Services (PRS) 

- Conducts audits and surveillances, as required 

- Participates in receipt inspections, as required 

• • Ensures compliance with approved procedures and plans 

• 

• Tracks and monitors QA identified deficiencies and corrective actions 

- Identifies quality control/assurance issues and requirements 

• Reviews and approves documents and/or revisions, as required, to ensure compliance 
with QA requirements 

- Provides long-range budget planning for capital equipment, General Plant Projects 
(GPP) and major construction projects (MCP) 

• Provides detailed scheduling and Cost Account Planning and Reporting 

- Maintains lead responsibility for WIPP Transport Packaging {WfP) Configuration 
Control 

3.4 Environment. Safety and Health 

- Evaluates changes and new designs for compliance with the Life Safety Code 

Page3 



• Ensures any changes to the FSAR are identified and incorporated per WP 02-11, 
Waste Isolation Pilot Plant (WIPP) Safety Amilysis Manual 

• Identifies any environmental concerns and evaluates changes for compliance with 
environmental requirements 

- Ensures the proposed actions have been addressed through the National 
Environmental Policy Act (NEP A) 

• Ensures required pennits and licenses are obtained 

• Initiates required emergency preparedness actions 

• Verifies appropriate fire protection and detection requirements are applied 

- Verifies appropriate Mine Safety and Health Administration (MSHA) and 
Occupatiolnal Safety and Health Administration (OSHA) requirements are met 

- Ensures adequate consideration of radiological or as low as reasonably achievable 
(ALARA) concerns 

• Ensures appropriate safety work permits and radiation work permits are included in 
work packages 

• Addresses adequacy of overall safety and environmental concerns in designs 

- Reviews and approves documents as required 

3.5 Operations 

- Maintains Operational Configuration Control 

- Evaluates overall maintainability and maintenance requirements 

- Assists in the identification and procurement of spares 

- Operates the Work Control Center (WCC) 

- Reviews work packages prior to release for field work for rompleteness and adequacy 

- Implements tag-out and jumper/lifted lead controls 

- Identifies operations, calibration, and preventive maintenance procedures that require 
revision 

• 

• 
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3.6 Eneineerin& 

- Provides cognizant engineers for systems 

- Provides adequate designs 

• Identifies testing and verification requirements 

- Maintains design documentation 

Applies codes, regulations, and DOE orders appropriate to the design (e.g., DOE 
order 6430.1A) 

- Provides drafting and design support 

- Manages all construction 

- Maintains site component indices 

- Issues/controls equipment numbers, valve numbers, etc. 

- Maintains lead responsibility for the configuration control process 

- Provides primary SNL interface 

- Maintains Site Development Plan and space planning 

3.7 Controller 

- Provides procurement and administration 

- Administers financial planning 

- Administers funds accountability 

3.8 Human Resources 

- Reviews and approves all security related changes 

- Provides training procedures and modifications as required 

- Helps . locate and identify qualified personnel 
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• Recommends disciplinary action for violations of administrative requirements 

- Provides plant security personnel 

4.0 CONFORMANCE TO CONFIGUMTION MANAGEMENT 

Essential configuration control elements that support conformance to approved design 
requirements are as follows: 

• 
• The Evaluation Process- identifies the plant hardware, software, and documents that 

are included in the CM program. 

- Desi~ Requirements- are identified in the WID design bases documents (i.e. SDDs). 
The requirements are updated to reflect approved changes. 

- Modification or Chan2e Control -ensures that all changes are properly identified. 
The changes are evaluated against design bases, design requirements, national and 
industry standards and DOE orders, etc. The changes, if appropriate, are subsequently 
implemented and documented. 

- Document Control - provides a system to store, retrieve, and update plant documents 
throughout the life of the plant 

4.1 Operational Confi2\)ration • 
Operational configuration control is delineated in WP 04-3, Operations Administration 
Manual. The WID operates the facility in accordance with reviewed and approved 
procedures. The operating procedures establish the normal operational configuration of 
the facility, such as valve and breaker lineups and component availability. 

A work control system bas been implemented that controls all temporary deviations in 
operational configuration due to maintenance, equipment tagouts, or jumper/lifted lead 
work. Temporary deviations must be approved by the Operations Cognizant Manager or 
his representative. 

4.2 Desi~ Confi&Uration 

It is Engineering's responsibility to ensure that the method of operation keeps a facility 
or system within the approved and documented design. Engineering notifies Operations 
when a change will impact a procedure. This includes Preventive Maintenance (PM) 
and calibration procedures. Administrative tracking of impacts to procedures is . 
documented per WP 09-007, En~neering and Design Document Preparation and Change 
Control. 



• 

• 

• 

Having responsibility for design configuration and verification, Engineering is required to 
evaluate all requests for changes against the current approved design baseline. If a 
change is necessary, Engineering must generate the documentation to make that change. 
WIPP facility systems have been delegated to Cognizant Engineers who are responsible 
for evaluation and inspection, identification of future system needs, and detection of 
needed maintenance or repair work. Refer to Figure 1 for a diagram of design and 
operational configuration interfaces. 

5.0 CONFIGURATION MANAGEMENT DOCUMENTS 

Original design bases and Construction Contract Packages (CCPs) for the WIPP were 
developed for construction purposes. The CCP design bases are being superseded by 
System Design Descriptions (SODs). 

These design basis documents will establish the primary functions and design 
requirements for all WIPP systems. In addition to establishing the technical baseline, the 
documents provide the baseline criteria for design description details, operation, system 
limitations, set points and precautions, off-normal events, recovery, and maintenance. 
Applicable DOE orders (primarily 6430.1A), codes and standards, and engineering 
analyses are incorporated into the documents. 

Without exception, each time a new facility is designed or an existing facility is modified, 
the design bases documents are reviewed for compliance. Figure 2 descnbes the 
document heirarchy for configuration management 

5.1 Desi~ Output and Safety Analysis Documents 

Design output documents establish the required and approved physical configuration and 
detailed performance criteria for a structure, system or component Engineering 
drawings, Design Specifications and Equipment Specifications are considered Design 
Output Documents. 

The primcuy objective of safety analysis documents is to ensure that all aspects of the 
WIPP facility can be operated safely and at minimum risk to employees and the public. 
The Final Safety Analysis Report (FSAR) and the Safety Analysis Report for Packaging 
(SARP) are the documents establishing the WIPP commitment to operational safety. 
Every design or facility change request is reviewed for impact on the FSAR. This 
FSAR impact review is required to be performed in accordance with the WID Procedure 
WP 02-1102. All of the FSAR impacts are incorporated after DOE approval. H the 
FSAR impact involves a change to the Operational Safety Requirement {OSR) or a 
reduction to any QA requirement, then the FSAR impact (and the associated design or 
procedure change) is approved by the DOE/HQ (and, at their option, their independent 
review contractor) prior to the change being implemented. 
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CONFIGURATION MANAGEMENT PROGRAM 
PROCESS FLOW DIAGRAM 

CONFIGURATION MANAGEKENT PROGRAM 
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FIGURE 1 
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CONFIGURATION MANAGEMENT DOCUMENT HEIRARCHY 

Original 
Design 
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5.2 Descriptive Documents 

These documents provide the detailed plant information used primarily for operations 
and maintenance and other normal plant activities that do not have an impact on the 
plant technical baseline. A variety of descriptive documents exist field verified 
drawings (as-builts), assembly drawings, shop detail drawings, component data sheets, 
Operation and Maintenance (O&M) manuals, quality verification records (e.g., welding 
records), certified material property reports, startup tests and acceptance tests. 

As-built drawings are obtained upon the initial receipt inspections, when components are 
accepted, or at turnover of a construction project per WP 09-7, Construction 
Manaeement Manual. As-built drawings provide the baseline against which all future 
changes are tracked. Once the as-built baseline bas been develo~ the change control 
process for plant work requests, procedures, and design changes ensures that the physical 
baseline remains current. 

5.3 Dependent Documents 

These documents are essentially the sources used for maintaining the plant operations 
procedures, maintenance procedures, training documents and licensing documents. The 

• 

information provided in these documents is dependent on the input derived from the • 
design and descriptive documents. 

- Operational Configurational Control Documents. Operational procedures are used to 
define the operational configuration of the facility. Based upon the design basis, 
drawings, start-up testing. and other previously discussed documents, procedures 
define lineups (breaker/valve/components, on/off/standby availability), loading, 
speed, and other variables. 

In addition, a work control system provides a mechanism for operations groups to be 
cognizant of any impairments to a system, precautions required for safe work, or 
component problems. 

- Configuration Related Documents. In addition to those documents directly defining 
configuration, it is essential that other key WIPP facility documents be consistent with 
the requirements established in previously listed documents. Training manuals, lesson 
plans, data bases, emergency and security plans, environmental reports, and other 
documents are prepared to accurately reflect the approved, installed, and operating 
condition of the facility. 

6.0 CONFIGURATION BASELINE IDENJJBCATION 
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The WID technical design basis is descnbed in System Design Descriptions (SDDs). The 
documents define the design, functional, and performance requirements and 
characteristics for the plant systems. 

Lower tiered design documents identified under configuration management include 
equipment and design specifications, and engineering and design drawings. 

6.1 Desi~ Input 

The Cognizant Engineer (CE) understands the design criteria and requirements that 
establish the functions to be performed by a facility~ system, or component. In addition, 
he bas a thorough knowledge of the design bases being changed and the impacts of the 
change on the operating characteristics of the facility, system, or component to 
interfacing systems and the plant as a whole. 

In addition, the CE classifies and categorizes the change: 

- Is the modification a aass 1, 2, or 3? 

- Does the change correct a safety, operational, or maintenance deficiency? 

- Does the change incorporate other approved project changes? 

- Does the change effect substantial life cycle cost savings? 

The procedure WP 09-024, Confi2lJration Control Board/En~neerini Chan~e ProposaL 
initiates the design modifications. 

If the proposed design change is approved by the Configuration Control Board, the CE 
continues the design effort by preparing design/ equipment specifications, as necessary, 
per WP 09-8, WIPP Specification Preparation Style Guide. and obtains appropriate 
reviews. In accordance with WP 09-007, En~neerin~ and Desi~ Document Preparation 
and Chan~e Control. the CE initiates an Engineering Change Order (ECO). Based on 
impact the design verification process is initiated. (See Figure 1). 

6.2 Desi&n Verification 

Design verification ensures a design change is adequate for its intended application. The 
adequacy is gauged by quality, safety, and performance requirements. Formal design 
verification usually consists of one or a combination of the following methods: 

- Independent Review 
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• Alternate Calculations 

• Qualification Testing 

• Formal Design Review 

In accordance with WP 09-018, Desi~ Verification. the Cognizant Design Manager 
(COM) identifies the appropriate method of design verification. 

Per WP 09-007, an Impact Level 1 or 2 Engineering Olange Order (ECO) requires some 
type of design verification. On any change that requires verification, the Engineering 
Department Manager or designated representative(s) concurs with design verification 
methods chosen by the CDM for the design. 

Design verification requirements are evaluated and documented on the ECO. (Detailed 
guidance is provided in WP 09-007 and WP 09-018). The CDM ensures that the design 
and verification activities are documented. 

6.3 Testin~ And Retestin~ 

6.3.1 Testin& 

• 

The requirements of the system being changed and the reason for making a change are 
the key determining factors for whether testing will be required. When implementing a • 
change, it is assumed that the same or a higher degree of confidence in the ability of a 
system to function as was demonstrated by the original start-up or qualification testing is 
required. If there is a lesser degree of confidence, then the assumption is that start-up 
tests need to be repeated or new tests performed. 

In order to determine if testing is required and what the testing objectives might be, 
three questions are considered: 

- Does the new design meet all the functional design requirements? 

- Does the new design meet all the environmental specifications? 

- Will the design, as implemented, function correctly with all the interfacing systems 
under all transient functional or environmental conditions? Example: What happens 
on Loss of Electric Power (LOEP), loss of pneumatics, high temperature, cold 
temperature, radiation, etc.? 

Detailed guidance on· start-up testing is provided in WP 03-1, WIPP Startup and 
Acceptance Test Pro~am. 
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6.3.2 Retests to Verify Operational Confi~ration 

Operations in conjunction with Engineering and Quality Assurance, is responsible for 
ensuring systems are retested after maintenance, repair, modification, or rework. For 
Operational Safety Requirements (OSR) related equipment, the retest is performed by a 
surveillance procedure. Personnel designating a retest should make the retest 
comprehensive enough that any part of a system that was impaired by work activity is 
verified fully functional and operating normally. 

6.4 Desi~ Approvals 

A tiered system has been established for the approval of design documents. All 
modifications for configuration controlled items originate as an Engineering Change 
Proposal (ECP). The Configuration Control Board (CCB) membership is shown in 
Figure 3. ECPs are separated into 3 classes. Class 1 ECP's require the DOE's approval. 
Class 2 and 3 ECPs can be approved by WID. In the conceptual stage the design 
approach and requirements for review are established and impacts considered. 

Detailed designs are approved and documented on ECOs. Oassification of ECOs is 
based on impact. Impact levels are defined in Figure 4. As a minimum all designs are 
approved by the cognizant engineer and his manager . 

If necessary, the DOE will arrange for an independent review of changes. Higher impact 
changes are reviewed by QA, Startup, Safety, Operations, and the DOE. Complex or 
high impact designs require an independent technical design verification. 

The purpose of having this process is to provide safe workable designs which are error 
free. This process minimizes the probability of missing required items . 
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CONFIGURATION CONTROL BOARD MEMBERSHIP 

Operations I• Engineering 
Manager Manager 

CHAIRMAN 

Project 
Control 

Representative 

Note 2 

NOTES: 

Quality 
Assurance 

Representative 

ES&H 
Manager 

Sandia 
National 

Laboratories 
Representative 

NoteS 

CC&D 
Manager 

SECRETARY 

Generator 

Site 

Representative 

Nott 4 

Maintenance 
Representative 

1. Managers of Engineering; Environment, Safety, and Health; Surface 
Operations; Underground Operation(s); and CC&D may designate 
alternate representatives in writing to the CCB Chairman. 

2. Project Control representative, if attending, may cover budgeting and 
schedule concurrence. 

3. Sandia representation Is only necessary for ECPs impacting the SNL or 
SNL impacting the WID. 

4. Generator site representation may be required for ECPs which impact 
packaging and/or transportation. 

FIGURE 3 
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IMPACT LEVELS AND APPROVAL REQUIREMENTS 

DEFINITIONS 

Imoact level -The uniform classification applied to design (technical) documents 
and modifications commensurate with the complexity, consequences of failure, and 
cost of the facility and equipment involved. Impact levels art used to determine 
the approval requirements for the 1n1tial release or revtston of design documents. 

Impact level 1 - Modifications or changes that affect the established design 
criteria, operational safety requirements, engineered safety features, agreements 
with the State of Hew Mexico and other government agencies, formal baseline 
documents, or approved project cost and schedule. Included are modifications to 
components, systems, structures, or packaging whose potential failure represents a 
significant programmatic impact, unreviewed safety questions, or 1 downgrading of 
component safety or seismic category. 

Impact Level 2 - Modifications or changes to the technical design or operational 
characteristics which involve a change in functional or performance capability of 
the facility or equipment. Included are changes that could have an adverse 
technical effect relative to the validity of developmental and waste handling test 
results. 

Impact Level 3 - Modifications or changes to facilities or equipment that have a . 
minimal effect on the health and safety of personnel or on operational performance. 
These changes are relatively uncomplicated. Failure of equipment in the category 
would constitute minimal or no programmatic impact. 

Imoact level 4 -Minor changes to buildings, facilities, or equipment which have no 
impact on waste handling, research and development test activities, safety, 
environmental protection, no requirement for quality assurance verification of 
conformance to requirements, and which have no impact on operational or maintenance 
procedure impact. For example, inconsequential editorial changes. 

These changes are relatively uncomplicated. Failure of equipment in the category 
would result in minimal or no programmatic impact. 

HGURE4 
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I ~~pact 
Level 

1 

2 

3 

4 

KEY: 

A -

R -

APPROVAL REQUIREMENTS 

H1n1muaa Approval Requirements Only (1) 

Cog. Asst. 
Cog. Ops. Gen. Dept. 

r. Startu QA DOE Safet r. Matnt. Hgr. Securtt7 

A A R(J) A A A A A R(3) A(4) 

A A R(3) A A R(2) A R(3) N/A A(4) 

A A R(3) R N/A (2) R(l) R(3) H/A A(4) 

A A 

Approval. Denotes signature is required to verify that the ECO is technically correct. 

Review. Signature indicates that the ECO has been reviewed. 

(1) Hinimu11 approval signatures ue ident Hied within the bold line. Additioa&l 
approval and review requirements may be identified u deemed appropriate by tM 
Cognizant Manager or the CE. 

(2) Approval required on all Impact Level 2 and 3 ECOs that affect safety as deterwtned 
by the Cognizant Manager. All Impact Level 2 ECOs require Safety m1a as l
ainimu., which may include Fire Protection, Industrial, and/or Radiation SafttJ. 
Exllllples of safety-related equipment ue fire ahna and suppression systea, 
radiation monitoring, and environmental monitoring. If the FSAR is impacted, the 

• 

CE shall revise per WP 02-1102. · 

lf a USQ exists, the CE shall submit the evaluation to the Safety and Analysis. 
Review Manager (Safety) per instructions in WP 02-1102. The Safety and Analysis 
Review Managet· detennines whether the evaluation requires a new safety analysts, 
a safety assessment, an addendum to the FSAR, or a revision to any other WID safety 
analysis document. 

(3) Review required depending on the applicability and interfaces of the affected design 
equipment, as determined by the Cognizant Manager. If review is not required, an 
information copy of the ECO shall be transmitted. 

(4) Approval required on all ECOs that affect security-related equipment, components, 
systems, and/or facilities, as determined by the Cognizant Manager. 

NOTE: All design changes esti11ated to cost $100,000 or more will require a DOE revi.ew. 

NOTE: For ECOs that 1nithte documents, review/approval signatures may be deferred 
until sign off of the document except that the CE's and eM's signatures are always 
required. 

Distribution: Distribution shall be as listed in 81ock 16 of the ECO for.. 

FIGURE 4 (CONTINUED) 
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Attachment I 
DEFINillONS 

As-Built Drawin& ·A formal graphic engineering record that depicts the physical 
characteristics or layout of the end-item product of a fabrication, manufacturing, 
construction, or engineering task. Refer to WP 09-26. 

Cancel - Cancellation removes a document from the active lists. Documents subject to 
cancellation are, design documents for which no field work bas been done or 
Engineering Change Orders (ECOs) for which changes have not been initiated. 

Configuration- The functional and or physical characteristics of hardware or software as 
set forth in technical documentation {engineering drawings, specifications, Safety Analysis 
Reports for Packaging (SARPs ), WIPP Transport Packaging (wrP) User Requirement 
Documents, O&M manuals, etc.). 

Configuration Control (CC) • The process that provides a documented approach to 
ensure that engineering changes are properly implemented and installed conditions 
verified. In addition, the process provides a system for thorough evaluation, verification, 
and control of all proposed changes that impact the safety and operations of the plant 
Some of the changes may include, but are not limited to, maintenance, modifications, or 
testing . 

Configuration Manacement (CM) • The program wherein documentation, change 
controls, appraisal, and assignment of responsibilities are provided for the items that 
have been evaluated and determined to be under the configuration control process. 
Items and services that with regard to relative importance, may require varying degrees 
of control, documentation, and verification to assure compliance with applicable 
requirements. 

Cognizant Engineer (CE) - The WIPP engineer assigned responsibility for design, 
configuration contro~ engineering documentation; modification of equipment, systems, 
facilities or components, as well as for establishing requirements., evaluating the 
adequacy of protective and corrective maintenance, and spare parts level so that defined 
objectives of performance, safety, reliability, cost, and schedule are satisfied. CEs are 
normally assigned to WID's Engineering department. 

Design Changes- Olanges that occur to approved design documents. These changes are 
identified and approved on the Engineering Change Order (ECO). Refer to WP 09-007. 

Design Document - A general term used to define documents such as System Design 
Descriptions (SODs),- Design Specifications (D-Specs), Packaging Specifications, SARPs, 
wrP User Requirement Documents, Equipment Specifications (E-Specs), O&M 
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manuals, and engineering drawings that specify requirements for design or that provide 
specific details of installed hardware or software configuration. 

Desi~n Specification (D-Spec) ·The document prepared by the cognizant design 
engineer that establishes requirements and performance criteria for complex or 
integrated design efforts for which Westinghouse WID has primary design responsibiJity. 
D-Specs are prepared in accordance with WP 09-8. 

En~neerine Chan~e Order (ECO) - The engineering document used to define and 
control the initiation of new engineering design documents and to define and control 
changes to approved engineering design documents. Refer to WP 09-007. 

• 

En&ineerinc Chanee Proposal (ECP)- A proposed design change which affects currently 
approved engineering documents or WIPP facilities, systems, or equipment Engineering 
documents include drawings, specifications, System Design Descriptions, etc. A proposed 
design change which may not affect engineering documents, but which affects other 
technical baseline documents such as the Final Safety Analysis Report (FSAR) and the 
Safety Analysis Report for Packa~ng (SARP), shall also result in an ECP. Refer to WP 
09-024. 

En&ineerinc Data Transmittal (EDD - Provides a formal method for ensuring that 
engineering data or documents relating to a system, equipment, or a facility are 
available. It documents the process to forward the information/data to the Design 
History File. • 

EQuipment Specification (E-Spec;) - The document prepared by the cognizant design 
engineer to specify the design characteristics, functional requirements, operational, and 
performance criteria for equipment to be purchased from or designed by suppliers and 
organizations external to the WID, or to be applied to work performed by WID 
personnel and contractors. E-Specs are prepared in accordance with WP 09-8. 

Environmental Compliance Eqyipment - Items or pieces of equipment that directly 
support compliance with environmental requirements other than those defined in 
Chapter 10, subsection 1.1.1 of the Fmal Safety Analysis Report (FSAR). 

General Plant Projects (GPP) - Projects whose total cost to the government, with tax and 
fee, does not exceed 1.2 million dollars. The Site Development Plan (SDP) maintains a 
listing of planned GPP projects. 

Impact Level - The uniform classification applied to design (technical) documents and 
modifications commensurate with the complexity, consequences of failure, and cost of the 
facility and equipment involved. Impact levels are used to determine the approval 
requirements for the initial release or revision of design documents.Refer to WP 09-007. 
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Umitin~ Conditions for Operations (LCOu - Administratively established constraints on 
facility equipment and operating parameters that shall be adhered to during operation of 
the facility. The LCOs specify the minimum performance levels required for sate 
operation of the facility. 

Major Construction Projects (MCP) - Projects whose total cost to the government 
exceeds 1.2 million dollars. 

Operational Compliance Equipmentfltems (OCE)- Those items or equipment that are 
essential for the protection of the public or plant personnel or essential to maintaining 
compliance with the Operation Safety Requirements (OSRs) and limiting Conditions of 
Operation (LCOs) that are defined in Chapter 10, subsection 1.1.1, of the FSAR 

Operational Safety Limits - Westinghouse WID requirements that define the conditions, 
safe boundaries (and bases thereof), and management controls required to assure safe 
operation of a non-nuclear facility and to assure that operations remain with the 
definition of a non-nuclear facility. 

Operational Safety Reqyirements - Department of Energy approved requirements which 
define the conditions, safe boundaries, (and bases thereof), and management controls 
required to assure the safe operation of a nuclear facility . 

Operational Support Equipmentfltems -Includes all equipment, facilities, and items not 
designated as safety, operational, or environmental compliance equipment or items, refer 
to subsection 1.1.1, this document 

Packa~ng Specifications- The specifications that include requirements for procurement, 
design, and fabrication of the packaging due to the needs of the WID in accordance with 
requirements as set forth in the Nuclear Regulatory Commission (NRC) regulations. 

Project Engineer - The WID engineer assigned responsibility to manage the 
implementation of the design and technical work (fabrication, field installation, etc.) on a 
facility, system, or component to ensure that Project objectives of performance, safety, 
reliability, and schedule are satisfied. 

Safety Class Items - Systems components, and structures, including portions of process 
systems, whose failure could adversely affect the environment or the safety and health of 
the public; refer to subsection 1.1.1, this document 

Sandia National Laboratories (SNL) -The scientific advisor for the WIPP Project. 

Superseded • The term applied to design documents that have been replaced . 
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System Desi2n Description (SDD)- The technical baseline document which defines the • 
design, functional operating and performance requirements and characteristics for a 
WIPP system. WP 09-10 provides the format, content, and level of detail required for 
SODs. (Currently chapters 1.0, 2.0 and 3.3 are approved). 

Title I - Refers to preliminary and conceptual design work. 

Title II - Refers to the development of the definitive design. This phase of a project 
involves the development of the drawings and specifications nece~ary for bid or 
procurement. For MCPs at the WIPP, an architect/engineer (A/E) must be obtained. 

Title Ill - Refers to the turning over of vendor submittals and as-built drawings to the 
operator. This phase begins after a facility or construction job has been accepted from 
the contractor. The documents should reflect field conditions. Also, the as-built 
condition should agree with the documents developed in Titles I and n. 
IRUPACf-ll User Requirement Documents- A controlled collection of requirements 
from the TRUP ACT-II Certificate of Compliance (C of C) i.e., a copy of the latest C of 
C, O&Ms, and an established Quality Assurance (QA) program equivalent to 10 CFR 
Part 71, Subpart H. 

Detailed Definitions 

Safety Oass Items - Specifically, safety class items are those systems, components, and 
structures with any of the following characteristics: 

1. Those whose failure, following any credible Design Basis Accident (DBA) would 
produce exposure consequences that would cause doses in excess of the DOE 
5400 order series limits for public exposure. 

2. Those required to maintain operating parameters within the safety limits specified 
in the OSRs during normal operational occurrences. 

3. Those required for nuclear criticality safety. 

4. Those required to monitor the release of radioactive materials to the environment 
during and after a DBA. 

5. Those required to achieve and maintain the facility in a safe shutdown condition. 

6. Those that control the safety class items descnoed above. 
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• In the DBA analysis, predicted exposure consequences were below the limits established 
in the DOE 5400 Order series; therefore, Item 1 is not applicable. 

The WIPP has no Operation Safety Requirement (OSR) safety limits; therefore, Item 2 
is not applicable. 

The WIPP cannot achieve nuclear criticality; therefore, Item 3 is not applicable. 

Item 4 could be considered to apply to the radioactive effiuent monitors at the WIPP. 
However, based upon accident analysis, the WIPP cannot exceed pemtissable release 
limits at the site boundary. Also, since the unit was originally designed in accordance 
with DOE Order 6430.1, Station A has not been designated a safety class item. 

The concept of "safe shutdown" is not applicable to WIPP's processes; therefore, Item 5 
is not applicable. 

The Radioactive Effluent Monitors do not have any controls outside the system itself; 
therefore Item 6 is not applicable. 

Operational Compliance Equipmentfltems (OCE)- Refers to individual pieces of 
equipment Systems at WIPP do not uniquely support compliance with requirements 
previously listed. 

• The equipment or items are limited, where possible, to those required to provide 
evidence that LCOs or OSRs are not being violated during operation of the facility. 
Support equipment is included only when its failure or improper operation would result 
in an undetected out-of-compliance condition. 

• 

The official list of OCE is maintained as drawing 412-X-001-W. Approval and review 
requirements for changes to the list are in WP 09.{)21. · 

The purpose or giving equipment a special designation is to provide increased 
management oversight to selected equipment, based upon engineering and operational 
judgement, and the previously listed requirements. 

Operational Support EQuipmentfltems- Within this category, Operations management 
may designate equipment which requires additional oversight 

Environmental Compliance EQuipment - Requirements may include any of the following: 

RCRA 

CAA . 

- Resource Conservation and Recovery Act 

- Oean Air Act 
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CWA 

SDWA 

CERCLA 

EPCRA 

OSHA 

C of C Agreement 

DOE Orders 

NRC 

DOT 

·Clean Water Act 

• Safe Drinking Water Act 

• Comprehensive Environmental Response, Compensation, 
and liability Act 

• Emergency Planning and Community Right-to-Know Act 

- Occupational Safety and Health Administration 

• Consultation and Cooperation Agreement (State of New 
Mexico) 

- Nuclear Regulatory Commission (for WfP only as 
applicable to NRC certification) 

- Department of Transportation 

• 
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Attachment ll 

References 

Applicable DOE Orders are as follows: 

1324.2A 

1324.5 

1330.1C 

1540.2 

2250.1C 

4010.1 

4330.4A 

4480.7 

4700.1 

Draft 

5000.3A 

5480.3A 

5480.11 

5635.4 

6430.1A 

Records Disposition 

Records Management Program 

Computer Software Management 

Hazardous Material Packaging for Transport Administrative 
Procedure 

Cost and Schedule Control Systems Criteria 

Value Engineering 

Maintenance Management Program Guide 

Fire Protection 

Projet Management System 

Configuration Management Program 

Occurrence Reporting and Processing of Operations Information 

Safety Requirements for Packaging and Transportation of 
Hazardous Materials, Hazardous Substance, and Hazardous Waste 

Radioactive Protection 

Protection of Unclassified Controlled Nuclear Information 

General Design Criteria 

DOE-WIPP 88-026 TRUPACf-JI Container Maintenance Program Plan 
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Applicable WID procedures, documents, and manuals are as rollows: 

WP 02-9 

WP 02-1101 

WP 02-1102 

WP 03-1 

WP 04-3 

WP 04-AD3014 

WP 04-9 

WP 04-901 

WP 04-902 

WP 09-6 

WP 09-7 

WP 09-8 

WP 09-10 

WP 09-006 

WP 09-007 

WP 09-009 

WP 09-010 

WP 09-018 

WP 09-019 . 

WIPP Final Safety Analysis Report (FSAR) 

Safety Analysis Report for Packa2in& (SARP) 

Preparation of Safety Analysis Documentation 

Preparing Revisions to WIPP Safety Analysis Documentation 

WIPP Startup and Acceptance Program 

Operations Administration Manual 

Work Authorization 

TRU Waste Container Maintenance Manual for the WIPP 

TRUPACf-II Material Control 

TRUPACf-II Work Control 

Site Development Plan (Construction Plan - Current Five Year 
Plan) 

Construction Management Manual 

WIPP Specification Preparation Style Guide 

WIPP Preparation Guide for Plant and System Pesi&n Description 
Documents 

Engineering Document Distnbution 

Engineering and Design Document Preparation and Change Control 

Location and Control of Underground Drilling Holes 

Design Development 

Design Verification 

Computer-Aided Design (CAD) Generated Drawings 
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WP 09-020 Engineering File Room Check-Out 

• WP 09-021 WIPP Equipment Numbering System and Register 

WP 09-022 Design Oassification 

WP 09-024 Configuration Control Board/Engineering Change Proposal 

WP 09-032 Manually Generated Drawings 

WP 09-034 Configuration Management Detennination 

WP 16-112 Computer Program Abstracts 

WP 16-113 WIPP Computer Resource Requests 

WP 16-114 Software Baseline and Configuration Control Procedure 

WP 16-115 Computer Activity Requests 

• 
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1 D19-3 Configuration Control Program 

WIPP RCRA Part B Permit Application 
DOENVIPP 90-005 

Revision 6 

1 The DOE configuration control program at WIPP, which is conducted in accordance with the 
2 "WID Operational Configuration Management Plan", WIPP Plan WP 09-9 is attached. 
3 Revision 3 of WP 09-9 replaces all previous versions. 
4 
5 
6 
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EXECUTIVE SUMMARY 

The Waste Isolation Division (WID) Operational Configuration Management Plan 
(OCMP) defines the processes that establish and maintain consistency among design 
requirements, physical configuration, and facility documentation throughout the life of 
the Waste Isolation Pilot Plant (WIPP). The benefits of configuration management 
include increased facility safety and reiidbiiity, improved environmental protection and 
reduced potential for facility shutdown. 

The OCMP incorporates the following basic elements: 1 ) Program Management, 
2) Document Control, 3) Change Control, 4) Design Requirements, and 
5) Assessments. This document describes these elements as applied to WID. In 
addition, specific organizational responsibilities are described. 

The WID OCMP satisfies the DOE requirements in DOE STD 1073-93, "Guide for 
Operational Configuration Management Program," the DOE Orders 4330.4a 
"Maintenance Management Program," 5480.19 "Conduct of Operations," and 4700.1 
"Project Management System," for documentation of a configuration management plan . 
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1.0 INTRODUCTION 

The WIPP is a waste repository and nonreactor nuclear facility. The WID manages 
and operates WIPP for DOE under contract and includes configuration management for 
the facility as a specific responsibility under the M&O contract. Sandia National Labs 
(SNL) is contracted by the DOE to function as the scientific advisor for the WIPP. SNL 
generated data and associated reports are excluded from the WID OCMP. Figure 1 
illustrates WID and SNL responsibility relative to the DOE. 

Configuration management is a process which ensures that design requirements, 
physical configuration, and associated documentation of the systems, structures and 
components (SSCs) within the WIPP facility remain consistent throughout the life of the 
facility, even as changes are made. The physical configuration of SSCs should 
conform to specified and documented design requirements. The facility documentation 
which includes design bases, system design descriptions, design and vendor drawings, 
as built drawings, and operations and maintenance procedures should reflect the 
design requirements and physical configuration. Changes to the design requirements 
should be reflected in the physical configuration and the documentation. Figure 2 
diagrams basic configuration management relationships. 

The essential configuration management elements as identified in DOE Standard 
1073-93, Configuration Management Standard, are as follows: 

Program Management - directs and monitors the development and 
implementation of the configuration management plan. 

Design Reauirements - establishes and maintains SSC design requirements and 
associated design basis. 

Change Control - maintains consistency among design requirements, the physical 
configuration and facility documentation as changes are made. The changes are 
evaluated against design bases, design requirements, national and industry 
standards, regulatory requirements, and DOE Orders. 

Document Control- provides a process to store, retrieve, and update facility 
documentation throughout the life of the plant, and identifies and maintains OCMP 
documents consistent with physical configuration and design requirements. 

Assessments - measures the extent to which configuration management elements 
are effective. 
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Figure 3 illustrates configuration management elements and supporting functions. The 
figure also depicts two adjunct programs associated with configuration management: 
Material Conditioning and Aging (MCA); and Design Reconstitution. These programs 
are one-time efforts and not considered repetitive over the life-cycle of the facility. At 
WIPP, Design Reconstitution was accomplished with the generation of the System 
Design Descriptions (SODs) and the General Plant Design Description (GPDD). The 
Bechtel design basis documents were superseded with SODs and the GPDD. The 
SODs and GPDD are maintained current as required changes and facility upgrades are 
made. The MCA program is accomplished through the WIPP Maintenance 
Management Plan which includes trending and equipment performance evaluations. 
The following sections describe how the WID implements the configuration 
management elements identified in the DOE Standard. 

2.0 PROGRAM MANAGEMENT 

2.1 Graded Approach 

WID utilizes a graded approach to determine the applicability and level of configuration 
controls for SSCs. Design control, work control, and level of maintenance programs 
applied to SSCs are dependent on factors such as design classification, associated 
hazard, importance to safety and environmental protection, regulatory requirements, 
and cost effectiveness while meeting the WIPP mission. 

2.2 Configuration Management Criteria 

All permanent facility SSCs are under configuration management. Many temporary 
structures such as trailers, conexes, surface and underground mobile equipment are 
under configuration management, but require less documentation. In accordance with 
the graded approach, criteria for sse inclusion in or exclusion from configuration 
management processes are delineated in WP 09-CN3034, "Configuration Management 
Determination." In general, items which are not under the WID OCMP are as follows: 

Temporary structures (those to be onsite less than 6 months) 

SNL experimental test equipment, records, and documents 

WIPP facilities located in the municipal city of Carlsbad 

Personal dial phones, computers, radios, beepers, off-the-shelf commercial 
software 

Surface and U/G mobile units (golf carts, mining equipment, fire truck, ambulance, 
security and safety trucks, etc.) 
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Laboratory test equipment 

Ventilation for miscellaneous outbuildings 

Miscellaneous consumable equipment such as hand tools/instruments used for 
plant maintenance, cameras and metal detectors, access control equipment, etc. 

SSCs which are exempted from Configuration Management through a 
documented and approved waiver processed in accordance with WP 09-CN3034. 

Items under configuration management are uniquely numbered and listed in the site 
component indices (also referred to as the master equipment list), which are 
procedurally controlled by Engineering Department personnel. All WID personnel 
utilize the indices for sse identification. The unique component identifier is referenced 
on controlled site documents such as work orders; maintenance, operating, and 
calibration procedures; engineering drawings; specifications; and engineering design 
change control documents. 

2.3 Primary Order Interfaces 

Configuration Management (CM) activities such as design change control, drawing and 
document change control, and assessments support DOE program implementation 
through the following: 

CM provides mechanisms for identifying, documenting, and maintaining the 
design requirements and design bases to satisfy DOE 6430.1 A, General Design 
Criteria. 

CM maintains the technical baseline established in the design and construction 
phase into the operational phase and implements configuration management in 
the operational phase as referenced by DOE 4700.1, Project Management 
System. 

CM Provides the mechanisms to document design requirements and design basis 
related to the Safety Analysis Report (SAR), so that the information can be used 
to support safety evaluations, SAR upgrades, and resolution of non-compliances, 
as required by DOE 5480.23, Nuclear Safety Analysis Reports. 

CM identifies and retrieves design requirements information and physical 
configuration information that supports operability determination as required by 
DOE 5480.22, Technical Safety Requirements. 
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CM provides for SSC identification and labeling, and provides for control of 
design and facility information that is important to operation as required by DOE 
54~0.19, Conduct of Operations, and DOE 5700.6C, Quality Assurance (QA). 

CM provides change control mechanisms that identify and review changes to the 
design, physical configuration or facility documentation as required by DOE 
5700.6C, Quality Assurance. 

CM provides technical criteria for establishing preventive and predictive 
maintenance activities as required by DOE 4330.4A, Maintenance Management 
Program, through trending, analyzing, and predicting mechanical or electrical 
failures. 

2.4 Organizational Responsibilities and Interfaces 

Configuration management is integral to a culture of quality performance. 
Responsibilities for the configuration management at the WIPP apply to each 
employee. The following list defines organizational responsibilities and interfaces. 

Engineering: 

• Maintains lead responsibility for the OCMP and provides representation on the 
Configuration Management Board (CMB). 

• Provides overall design responsibil1ty for WIPP SSCs utilizing a systems 
engineering approach with specific cognizant engineers assigned the 
responsibility for specific designs. 

• Provides a process to evaluate proposed SSC changes against criteria specified 
in DOE Orders, industry codes and standards, and regulatory requirements. 

• Provides a process for design verifications and Registered Professional Engineer 
review based on aspects which include but are not limited to design class and 
radiological control, Safety Analysis Reports, industry codes and standards, 
applicable DOE Orders, Occupational Safety and Health ACT (OSHA) and Mine 
Safety and Health Administration (MSHA) requirements, and compliance issues 
such as Resource Conservation and Recovery Act (RCRA) permit requirements, 
and National Environmental Policy Act (NEPA). 

• Provides a graded approach to the level of review and approval required for 
proposed changes or new designs . 

• Provides process for identifying design modifications impactive to WID plant 
calibration, maintenance, operations, and safety procedures. 
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• Provides fire proof interim storage for engineering documentation including 
drawings, specifications, master copies of the SODs and GPDD, engineering 
developed software source codes, etc., until transmitted to project records. 

• Maintains and controls changes to the Component Indices. These changes are 
distributed periodically to affected site organizations such as Operations, Work 
Control, Warehouse and Property Management, etc., so that affected 
organizations can make associated procedure maintenance, spare parts, and 
inventory changes as necessary based on changes to the component indices. 

• Maintains and controls changes to the WID Systems list and the responsible 
Cognizant Engineer list. 

• Assigns and maintains system designators for WIPP SSCs. 

• Provides electrical and mechanical support to SNL as necessary to support 
scientific experiments. 

• Provides drafting services. 

• Identifies startup and post modification testing requirements . 

• Maintains "User" documentation for Waste Transport Packaging. 

• Maintains mine survey data, borehole locational data, and geotechnical 
information for the repository. 

Operations: 

• Maintains the Conduct of Operations and Maintenance Management Program in 
compliance with DOE Orders 5480.19 and 4330.4A. 

• Operates systems and equipment within the design limits according to approved 
operating procedures. 

• Provides a work control process for controlling maintenance, repair, replacement 
and modifications to SSCs. 

• Assists in the identification and procurement of spares. 

• Implements tag-out and jumper/lifted lead controls. 
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• Reviews proposed facility changes for operational impact and as applicable, 
incorporates those changes into operations, calibration, and maintenance 
procedures. -

• Provides chairman for Configuration Management Board (CMB). 

• Maintains the Construction Management Plan and Site Development Plan. 

• Utilizes input from Engineering Change Orders and associated work orders to 
maintain operation and maintenance procedures. 

Environment Safety. and Health: 

• Evaluates new designs and design changes for SAR impact and incorporation. 

• Evaluates new designs and design changes for impact on emergency 
preparedness procedures. 

• Evaluates new designs and design changes for compliance with applicable safety 
and environmental regulations including MSHA, OSHA, Fire Protection Code, 
RCRA, NEPA, and ALARA. 

• Participates on the CMB 

Quality and Regulatory Assurance 

• Maintains the WID Quality Assurance Program Description in compliance with 
DOE Order 5700.6C and 10 CFR 830.120. 

• Conducts assessments and surveillances to assess performance relative to 
approved procedure requirements. 

• Participates in receipt inspections. 

• Tracks and monitors programmatic deficiencies, readiness open items, and audit 
commitments. 

• Participates on the CMB. 

• Reviews design changes for Design Class II and IliA SSCs . 
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Program Management 

• Provides budget planning for contract requirements, capital equipment, General 
Plant Projects, etc. 

Controller: 

• Maintains software configuration management procedures for WID developed 
software. 

• Utilizes input from Engineering and Operations for inventory control on spare 
parts and consumables. 

• Excesses site equipment through the warehouse procedures. Excessing of 
permanent plant equipment has associated ECOs and ECPs generated and 
approved by Engineering. 

Human Resources: 

• Provides Technical Training for site personnel. 

• Assists in identification of qualified personnel consistent with DOE Orders . 

2.5 Sandia National Laboratories Interface 

SNL experimental testing, experimental equipment, and resulting documentation and 
records are excluded from the WID OCMP. Applicable WID drawings reflect the 
specific interfacing details. 

If SNL modifications impact the WID or if WID modifications impact the SNL, an 
Engineering Change Proposal (ECP) is processed. (See Section 4.1.) A Sandia 
representative is a member of the Configuration Management Board. 

2.6 Procedures 

Administrative and Technical procedures are initiated, maintained, and modified 
through WID approved document control processes, which include mechanisms for 
review by affected organizations. Permit applications, startup test procedures, design 
basis documents, the SAR, and the Safety Analysis Report for Packaging (SARP) are 
controlled external to the administrative and technical procedure process. WID 
procedures applicable to key processes such as design, work control, operations, and 
inspections may be additionally reviewed by a formal document review committee. 
Operations and maintenance procedures may require a form of validation prior to being 
placed into use. 
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It is the responsibility of every individual to use the latest approved procedures or 
document and any associated change documents when performing work or operating 
the facility. Design, procurement, construction, or work performed by WID is done in 
accordance with approved procedures. User responsibility includes identifying 
discrepancies, errors, and inconsistencies in procedure content to the cognizant 
department or individual. 

2. 7 Training 

All WID personnel, through the General Employee Training, are provided training on 
WID configuration management. The Technical Training organization additionally 
maintains current configuration management philosophy in training modules. 

Personnel administering configuration management activities at WID should have 
extensive training or professional experience in areas such as procedure control, work 
control, engineering documentation control, records management, inspection and 
testing, design review, and drafting, as appropriate to their specific job assignments. 
Formal technical training by an accredited institution may be considered for key 
personnel whose primary function is configuration management. 

• 3.0 DESIGN REQUIREMENTS 

• 

Design requirements reflect those functional and operational features which are 
engineered to 1) prevent or mitigate consequences for non-radiological or radiological 
hazards to personnel offsite, onsite, and ·local to the facility, 2) provide worker health 
and safety, or protect the environment, and 3) demonstrate compliance with applicable 
safety or environmental requirements. (Examples: OSHA, MSHA, RCRA, NEPA) 

3.1 General Plant Design Description 

The GPDD establishes the overall requirements and guidance for designing, building, 
modifying, testing, operating, and decommissioning the WIPP facilities. The GPDD 
establishes the relationship and interfaces between the technical functions required to 
provide and integrate the overall design of the WIPP. 

3.2 System Design Descriptions 

The SODs establish the design bases for the WIPP facility's systems. 

A system's primary functions, design requirements, and design description 
(performance characteristics) are delineated in the first three sections of the SODs. 
Codes and standards applicable to each of the systems are listed in each SOD. The 
SODs also provide the requirements for system operations, maintenance, limitations 
and set points, and off-normal events and recovery. 

11 

CONTROLLED COPY 



WP 09-9, Rev. 3 
Operational Configuration Management Plan 

3.3 Nuclear Regulatory Commission (NRC) Requirements 

The only NRC requirements applicable to WIPP apply to shipping casks/systems. The 
WID has "User'' responsibility for Waste Transportation and Packaging (WTP}, and, 
therefore, does not have design authority to change the configuration of the TRUPACT 
II. The configuration management process for TRUPACT-11 is maintained through 10 
CFR 71, Subpart H. As "User'' of the TRUPACT-11, the WID cannot make any changes 
or modifications to the design approved by the NRC as reflected in the NRC Certificate 
of Compliance No. 9218. 

4.0 CHANGE CONTROL 

4.1 Design Modifications 

Changes in the physical configuration of WIPP SSCs is controlled through Engineering 
procedures. 

Some types of changes are described on an Engineering Change Proposal (ECP) and 
are approved by the CMB prior to committing resources to fully develop the design for 
purchasing and construction. 

The Engineering Change Order (ECO) is the design change control document which 
details the changes in documentation associated with a particular design. The ECO is 
used to make drawing changes, changes to the SODs, changes to specifications, 
changes to O&M manuals, changes to the component indices, and references design 
considerations, calculations, or design verification as applicable. 

Work instructions to detail the installation and subsequent testing of a modification or 
new design are documented on the Work Order (WO). 

Figure 4 provides a flow chart for the WID design change control process. 

4.2 Design Approvals 

Approval levels for design are based on the complexity of modifications or new 
designs, the impact on safety analyses, regulatory permits, applicability of quality 
assurance requirements, cost, and impact to occupational safety. ECPs are divided into 
2 classes. Class 1 ECPs require the DOE's approval subsequent to review and 
concurrence by the CMB. Class 2 ECPs require only WID CMB approval. 

• 

• 

As a minimum, all ECOs are approved by the cognizant engineer and his manager. 
Based on the design class and effects on safety analyses, regulatory permits, 
occupational safety, waste handling, etc., additional approval/review is required. • 
Depending on the complexity or purpose of a design modification, the proposed design 
may require design verification prior to placing into service. 
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4.3 Design Verification 

Design verification ensures a design or design change is adequate for its intended 
application. The adequacy is gauged by quality, safety, and performance 
requirements. Design verification may consist of one or more of the following methods 
which are detailed in engineering procedures: 

Independent Review 

Alternate Calculations 

Design Development or Qualification Testing 

Formal Design Review 

4.4 Startup and Post Modification Testing 

When implementing a design change, it must be demonstrated that the SSC functions 
properly and with an equivalent or higher degree of confidence in the ability of a system 
to function as was demonstrated by the original start-up testing. Functional design 
requirements, failure modes and environmental conditions under which the sse will be 
required to function affect testing. Startup testing and post modification testing are 
described in WP 03-1, "WIPP Startup and Acceptance Test Program." 

4.5 Operational Retests after Maintenance or Modifications 

Operations, in conjunction with Engineering and Quality Assurance, is responsible for 
ensuring systems are retested after maintenance, repair, modification, or rework. 
Operations procedures and other equivalent tests are performed after work completion 
to establish operability. Personnel designating a retest ensure that the retest is 
comprehensive and tests any part of a system that was affected by the work activity. 

5.0 DOCUMENTS AND DOCUMENT CONTROL 

Figure 5 illustrates the document hierarchy applicable to WIPP. Design documents 
such as System Design Descriptions, Engineering drawings, Design Specifications, 
and Equipment Specifications establish the required and approved physical 
configuration and detailed performance criteria for an SSC. Safety analysis documents 
ensure that the WIPP facility can be operated safely and at minimum risk to employees 
and the public. The SAR and the SARP document the analyses and bases of WIPP 
operational safety. Every proposed new design or design change on WIPP SSCs is 
reviewed for impact on the safety analyses to determine if an unreviewed safety 
question exists. Changes to the SAR are incorporated annually and are reviewed by 
DOE for approval. 
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Documents such as field verified drawings (as builts), assembly drawings, shop detail 
drawings, WID Engineering Component Indices, and O&M manuals provide detailed 
information used pri• narily for operations and maintenance. As-built drawings are 
generated upon completion of a construction project and are updated as modifications 
are made. Accurate as-built drawings are essential for facility maintenance and 
troubleshooting. 

Operational procedures define the operational configuration of the facility and provide 
step-by-step instructions for piping system valve lineup, electrical system 
breaker/switch lineup and energization sequence to place systems into operation. 
Operational procedures additionally detail parameters which are monitored such as 
speed, pressure, temperature, load, and standby availability. Operational procedures 
are based upon the design, associated drawings, and testing results. 

The Work Order controls physical work or changes to facility SSCs. Operations 
personnel evaluate all work orders for impact on facility operations, to properly isolate 
energy sources to allow repairs or modifications to be made safely, and return SSCs to 
service safely following work completion. 

• 

Other WIPP facility documents such as training manuals, lesson plans, emergency and • 
security plans, and environmental reports are based on the approved, installed, and 
operating condition of the facility. 

In addition to the above, documents such as non-destructive testing or load test reports 
provide confidence that the item's integrity has not been compromised beyond the 
design limits through use. Receipt inspections and material certifications provide 
confidence that the item specified and ordered is the item received. Vendor 
qualification reports provide documented evidence that "qualified" suppliers meet 
criteria deemed important to WID. 

WIPP configuration documentation is maintained at several facility locations. 
Engineering File Resources (EFR) is the main location for current revisions of drawings 
and copies of outstanding ECOs. The EFR also houses SOD masters, design bases, 
specifications, and Equipment files. Partial controlled drawing files are maintained in 
the Surface Facility Operations area and the Underground. 

Work Orders (WO) are maintained and tracked by Work Control. During development 
of modification work instructions, a WO may reside in Engineering. During 
implementation, WOs may reside in Work Control or with the cognizant Operations 
group. 

The Table 1 provides a listing of controlled document types and locations at WIPP . 
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6.0 ASSESSMENTS 

WID departments perform assessments in order to evaluate programmatic strengths 
and weaknesses. Each department is responsible for assessing their portion of the 
configuration control process. Engineering specifically assesses various aspects of the 
procedures which control design and design change and may include additional items 
such as as built, drafting, component numbering, controlled drawing distribution, design 
change impact on the SAR or SARP, and transmittal of records, as examples. 

Periodic assessments by Quality Assurance of WID programs and procedures is 
required by the WID Quality Assurance Program. Specific configuration management 
related items for inclusion in QA audits may include: 

Approval/review requirements on design change control documents 
Procedure review and approvals 
Field walkdowns to compare drawings with the field configuration 
Identification of permanenUquality records 
Training/qualification of personnel who design, operate or maintain facility SSCs 
Facility description in regulatory permits and safety analyses consistent with the 
sse design descriptions and design bases 
Procedural compliance 
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TYPEIDESCRIPTlON PURPOSE RESPONSIBILITYILOCA TlON 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

DJ'S'wing Register (PC Provides a listing and cross Engineering File Resources 
Data Base) and original reference of active and superseded Available on VAX Network 
drawings. drawings maintained by 

Engineering. The list contains the 
number, title, revision, and status of 
drawings for which WID has 
reproducibles (updated daily). 

ECOs and ECO Register. Provides the status, number, and Engineering File Resources 
documents affected for each ECO Available on VAX Network 
generated. Original ECOs are 
controlled and filed until complete, 
then transmitted to Project Records 
Services. 

ECP Register Provides a listing of ECPs and Engineering File Resources 
actions, if any, required by the Available on VAX Network 
Configuration Management Board. 

D-Specs/E-Specs & Provides a listing of specifications Engineering File Resources 
Register for design and equipment with Available on VAX Network 

revision and status. 

Component Indices Provides a listing of component Engineering File Resources 
numbers, active or inactive status, Available on the VAX Network 

a. Equipment Register associated drawings, design class, 
b. Valve Ust manufacturer, etc. 
c. Piping Ust 
d. Instrument Register 
e. Load List 
f. Damper Ust 
g. Conduit Ust 

WID Index to Controlled Provides the listing with revision and P&P/Controlled Document 
Documents title of approved procedures Locations 

(updated weekly). 

Procedures Provides most current approved P&P/Controlled Document 
procedures (updated as required) . Locations 

O&M Manuals, Vendor Provides a variety of information Engineering File Resources 
Data on active WIPP from vendors of active SSCs. 
sees 

Table 1 Controlled Document Types and Locations 
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9. System Design Establishes the design baseline for EFR, Controlled copy holders, 
Descriptions/General the WID facility systems, including Available on VAX Network 
Plant Design Description the foliuwing: 

A. Primary Functions 
B. Design Requirements 
c. Design Description 
D. Operations 
E. Systems Umitations, Set points, 

& Precautions 
F. Off-Normal Events and 

Recovery 
G. Maintenance 

1 0. Cognizant Engineers, Controlled listing that identifies Engineering File Resources 
Systems, and SOD Ust system cognizant engineers, 

alternates, support engineers, 
systems and relevant information 

11 . Work Orders and Documents a plant repair, WOs are temporarily stored in 
Database maintenance activity or modification Work control until transmitted to 

and status oermanent records. 

12. Safety Analyses Documents the analysis associated Safety analysis group 
with the risk or failure of a design 
feature or administrative control 

Table 1 Controlled Document Types and Locations 
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• ACRONYMS AND ABBREVIATIONS 

BFB 4-Bromofluorobenzene 
BS/BSD blank spike/blank spike duplicate 

CLP Contract Laboratory Program 
coc concentration of concern 
CRQL contract-required quantitation limit 

DOE U.S. Department of Energy 

EPA U.S. Environmental Protection Agency 

ft feet 
FTIR Fourier transform infrared spectrometry 

g/mol grams per mole 
GC/MS gas chromatography/mass spectrometry 

LCS laboratory control sample 

m meter • MDL method detection limit 
MRL method reporting limit 

NIST National Institute of Standards and Testing 
NMAC New Mexico Administrative Code 

ppbv parts per billion by volume 

QA quality assurance 
QAPD Quality Assurance Program Description 
QAPjP Quality Assurance Project Plan 
QC quality control 

RCRA Resource Conservation and Recovery Act 
RPD relative percent difference 

SOP standard operating procedure 
sow statement of work 

voc volatile organic compound 

WID Waste~ Isolation Division • WIPP Waste Isolation Pilot Plant 
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1.0 INTRODUCTION 

This document describes the confirmatory monitoring plan for volatile organic 
compound (VOC) emissions from mixed waste that may be entrained in the exhaust 
air from the U.S. Department of Energy (DOE) Waste Isolation Pilot Plant (WIPP), 
Carlsbad , New Mexico, during the disposal phase at the facility. This plan is 
designed to confirm the assumptions and predictions used to demonstrate 
compliance with the environmental performance standards contained in the WIPP 
Resource Conservation and Recovery Act (RCRA) Part 8 Permit Application 
(DOE/WIPP 91-005, Revision 6, 1996). Confirmation of this demonstration will be 
made when observed constituent concentrations are determined to be less than or 
equal to predicted concentrations. This plan includes the monitoring design, a 
description of sampling and analysis procedures, quality assurance (QA) objectives, 
and reporting activities. 

1.1 Background 

The hazardous waste management units, defined as waste panels, are located 
2,150 feet (ft) (655 meters [m]) below ground surface, in the WIPP underground. The 
waste panels consist of seven rooms and two access drifts each. Each room is 
approximately 300 ft (91 m) long, 33ft (1 0 m) wide, and 13ft (4 m) high. Access 
drifts connect the rooms and have the same cross section. The panels provide room 
for 6.2 million cubic feet (175,600 m3

) of mixed waste. 

The RCRA Part 8 Permit Application demonstrates anticipated compliance with 
environmental performance standards of 20 New Mexico Administrative 
Code (NMAC) 4.1, Subpart V, § 264.601 (c). This plan describes a sampling and 
analysis program developed to confirm the theoretical calculations contained in the 
RCRA Part 8 Permit Application . The monitoring program will be capable of 
quantifying VOC concentrations in ambient mine air at WIPP. Other media are not 
considered viable contaminant transport pathways during the WIPP operational time 
frame and are not addressed in this program. By the nature of WIPP operations, 
there is no credible mechanism for direct release of VOCs to water or soil during 
routine TRU-waste operations. For the disposal phase, the mine ventilation system is 
the only possible pathway. 

This plan addresses the following elements: 

1. Rationale for the design of the monitoring program, based on: 

• Possible pathways from WIPP during the active life of the facility 
• VOC sampling operations at WIPP 
• Strength of engineered and natural barriers at WIPP 
• Optimum location of the ambient mine air monitoring stations to confirm the 
theoretical calculations contained in the RCRA Part 8 Permit Application 
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2. Descriptions of the specific elements of the monitoring program, including: 

• The type of monitoring conducted 
• The location of the monitoring stations 
• The monitoring interval 
• The specific hazardous constituents monitored 
• The implementation schedule for the monitoring program 
• The equipment used at the monitoring stations 
• Sampling and analytical techniques used 
• Data recording/reporting procedures 

The results of baseline VOC monitoring at WIPP were used, in part, to define the 
confirmatory monitoring program that will be established for the Disposal Phase, 
during which full-scale waste emplacement activities will occur. The baseline VOC 
monitoring results are presented in Appendix D21 of the RCRA Part B Permit 
Application. These data represent the anticipated background levels of VOCs during 
operations at WI PP. 

1.2 Waste Disposal 

• 

The DOE will operate and maintain WIPP so that it is free of both chemical and • 
radiological contamination. Therefore, as allowed by New Mexico Administrative 
Code 4.1, Subpart V, § 264.13, and consistent with joint U.S. Environmental 
Protection Agency (EPA) and U.S. Nuclear Regulatory Commission guidance, all 
waste sampling and analyses are conducted by DOE generator sites in accordance 
with established procedures. The generator conducts the required waste 
characterization activities, for each container of waste to be sent to WIPP, under a 
QA program. The reports resulting from waste characterization activities are then 
reviewed for completeness and acceptability at WIPP prior to transport of the wastes. 

Waste will be disposed of in the seven rooms of a panel. Each panel will be closed 
when it is full using a panel closure sy ·tern installed in each of the two panel access 
drifts, as described in the closure plan of the RCRA Part B Permit Application 
(Chapter 1) . The closure system conceptual design consists of concrete block 
bulkheads and a poured concrete bulkhead. The concrete block bulkheads provide a 
ventilation barrier while the concrete bulkhead is being installed . The concrete 
component provides strength and stability for maintenance-free service during the 
operational period . The DOE's analysis of the bulkhead shows that the structure has 
sufficient rigidity and compressive strength to remain stable for creep and short-term 
dynamic loadings. Once a panel has been filled and closed, it will be managed per 
the requirements of the WIPP RCRA Permit. 
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1.3 Objectives of the Volatile Organic Compound Confirmatory Monitoring Plan 

As described in the RCRA Part B Permit Application, minute quantities of VOCs could 
be released from open and closed panels located at WIPP during the disposal phase 
of the project. The RCRA Part B Permit Application contains a demonstration that 
any VOCs released from panels would be below any concentrations of concern 
(COC). This plan describes how VOCs released from waste panels will be monitored 
to confirm the VOC concentration estimates contained in the RCRA Part B Permit 
Application. This plan is responsive to requirements of 20 NMAC 4.1, Subpart V, § 
264.602 and § 270.23(a)(2), and addresses confirmatory monitoring of waste 
management activities during the WIPP disposal phase. 

2.0 TARGET VOLATILE ORGANIC COMPOUNDS 

The wastes proposed for disposal at WIPP are described in the Waste Analysis Plan 
of the RCRA Part B Permit Application (Chapter C). Approximately 60 percent of the 
waste proposed to be emplaced at WIPP during the entire lifetime of the facility is 
classified as transuranic mixed waste, which consists of waste that contains both 
radioactive and RCRA-regulated hazardous chemical components. 

Generator knowledge of the wastes and the processes by which they are generated, 
as well as available analytical data, indicate that the VOCs most commonly present in 
the wastes and responsible for approximately 99 percent of the calculated RCRA
constituent posed human health risk are as follows: 

• 
• 

• 
• 
• 
• 
• 

1, 1-Dichloroethylene 
Carbon tetrachloride 
Methylene chloride 
Chloroform 
1,1 ,2,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
Chlorobenzene 
1 ,2-Dichloroethane 
Toluene 

Physical and chemical data for these target VOCs are presented in Table 2.1 . 
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Table 2.1. Target Analytes for VOC Monitoring During the WIPP Disposal Phase 

Common Synonyms 
Molecular Boiling 

Target Analyte 
and Acronyms 

Chemical Weight Point 
(g/mol) ("C)* 

1, 1-Dichloroethylene 1, 1-Dichloroethene, Vinylidene C2H2CI2 96 .95 31 
chloride, 1,1-DCE 

Carbon tetrachloride Tetrachloromethane CCI4 153.8 77 

Methylene chloride Dichloromethane CH2CI2 84.94 40 

Chloroform Trichloromethane CHCI3 119.4 61 

1,1,2,2-Tetrachloro- sym-Tetrachloroethane, C2H2CI4 167.9 147 
ethane Tetrachloroethane 

1,1,1-Trichloroethane 1,1, 1-TCA, TCA, Methyl C2H3CCI3 133.42 74 
chloroform 

Chlorobenzene Monochlorobenzene, Benzene C6H5CI 112.6 132 
chloride 

1,2-Dichloroethane 1,2-DCA, DCA, Ethylene C2H4CI2 98.96 83 
dichloride, EDC, sym-
Dichloroethane 

Toluene Methyl benzene C7Ha 92.13 111 

g/mol grams per mole 
·c Degrees Celsius 

* Handbook of Chemistry and Physics, 62nd Edition, CRC Press, 1982 

2.1 Sources of Volatile Organic Compound Emissions 

Figure 2.1 depicts the initial WIPP underground facility configuration . Potential waste
related sources of VOCs include ( 1) open panels containing vented waste containers , 
and (2) closed panels of disposed waste . Any VOC emissions from emplaced waste 
will pass by a monitoring system as they are directed to the exhaust shaft. Other 
activities not related to normal waste management activities may also lead to VOC 
emissions. These non-waste-related sources of VOCs will not be monitored directly 
at WIPP. 
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Non-waste-related sources of VOCs at WIPP include background sources and 
emissions from operational activities in ambient mine air. Background sources of 
VOCs include any sources that emit VOCs to the ambient air that are subsequently 
drawn into the air intake shaft of the underground WIPP facility. Examples of 
background sources are oil and gas exploration and petroleum production and potash 
production activities in the WIPP vicinity, and motor vehicle emissions in the WIPP 
parking lot and on nearby roads. Sources of VOC emissions related to WIPP mine 
operational activities also exist below ground surface. Fuel combustion, painting 
activities, cleaning solvents, equipment exhaust, and air conditioners are potential 
sources of VOCs. 

The RCRA Part B Permit Application establishes COCs for the VOCs from waste in 
open and closed panels. Therefore, the VOC Confirmatory Monitoring Plan is 
designed to differentiate VOC concentrations attributed to open and closed panels 
from other potential sources. Accordingly, VOC monitoring performed to confirm the 
theoretical calculations in the RCRA Part B Permit Application will begin when waste 
emplacement commences in the first panel. 

2.2 Volatile Organic Compound Pathway 

• 

The only pathway for VOCs during the operational phase is via airborne transport. • 
Any VOCs released in the underground facility would become entrained in the 
underground ventilation air and released to the atmosphere through the exhaust shaft 
(Figure 2.1 ). 

The RCRA Part B Permit Application identifies COCs in the Drift E-300 air pathway 
for the target VOCs. The COCs have been extrapolated from the theoretical 
calculations for the surface, to the panels, using a mathematical dispersion model 
and facility ventilation design data. 

3.0 MONITORING DESIGN 

Detailed design features of this plan are presented in this section . The purpose of 
this program is to confirm the theoretical calculations presented in the RCRA Part B 
Permit Application for specific target VOCs. This plan uses available sampling and 
analysis techniques to measure VOC concentrations in air. Available sampling 
equipment includes the WIPP VOC canister samplers. 

3.1 Sampling Locations 

Air samples will be collected at two locations in the facility to quantify airborne VOC 
concentrations. VOC concentrations attributable to VOC emissions from Panel 1 will 
be measured by placing one VOC monitoring station just downstream from Panel 1 at • 
VOC-A and another station upstream from Panel 1 at VOC-B (Figure 2.1 ). In this 
configuration, VOC-B will measure VOC concentrations attributable to releases from 
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the upstream sources and other background sources of VOCs. VOC-A will measure 
upstream VOC concentrations plus any additional VOC concentrations resulting from 
releases from Panel 1. A sample will be collected from each station on designated 
sample days. For each quantified target VOC, the concentration measured at VOC-B 
will be subtracted from the concentration measured at VOC-A to assess any release 
from Panel 1. Measurements from the first panel will confirm estimates of release 
concentrations from all panels since the releases will be cyclic from panel to panel. 

The sampling locations were selected based on operational considerations and the 
calculations presented in the RCRA Part B Permit Application. As discussed in 
Section 2.0, there are several different potential sources of release for VOCs. These 
sources include incoming air from above ground, facility support operations, open 
waste panels, and closed waste panels. In addition , because of the ventilation 
requirements of the underground facility and atmospheric dispersion characteristics , 
any VOCs that are released from Panel 1 may be difficult to detect and differentiate 
from other sources of VOCs at any underground or above ground location further 
downstream of Panel 1. By measuring VOC concentrations close to the potential 
source of release (i.e., Panel 1 ), it will be possible to differentiate potential releases 
from background levels and confirm the theoretical calculations. 

3.1.1 E-300 Panel 1 Air Outlet (Station VOC-A) 

Panel 1 will be the first open panel , and it will become the first closed waste panel 
once it is filled and the panel closure systems are installed and certified. Waste 
disposal activities will begin in Panel 2 during closure of Panel 1. Because Panel 1 is 
a potential source of VOC releases to the ventilation air traveling to the exhaust shaft, 
sampling station VOC-A has been established in the Drift E-300 downstream of the 
Panel 1 air outlet (Drift S-1300) . The purpose of this station is to evaluate whether 
the concentrations of VOCs measured at this point are sufficiently higher than 
upstream concentrations to indicate potential VOC releases from Panel 1. Therefore, 
concentrations of VOCs measured upstream of Panel 1 will be subtracted from those 
measured at station VOC-A, and the resulting differences will be compared to the 
calculated COGs for Drift E-300. 

The COGs for releases from waste panels have been calculated for each of the target 
VOCs in the Drift E-300 under normal operational conditions. The calculated COC 
difference between VOC-A and VOC-B is presented in Table 3.1 for each of the nine 
target compounds. The values are presented in terms of micrograms per cubic meter 
(pg/m3) and parts per billion by volume (ppbv) . As presented in Appendix D21 of the 
RCRA Part B Permit Application , baseline VOC monitoring has been performed at 
WIPP for three of the target VOCs (i.e., carbon tetrachloride, methylene chloride, and 
1,1,1-trichloroethane). The average measured concentrations of these compounds 
entrained in the facility exhaust air are less than 1 percent of the respective COGs 
presented in Table 3.1. These data demonstrate that it will be possible to 
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differentiate between the VOC concentrations measured at VOC-A and VOC-8 for 
comparison to the COGs presented in Table 3.1. 

Table 3.1. Volatile Organic Compound Concentrations of Concern* 

Compound 

1, 1-Dichloroethylene 

Carbon tetrachloride 

Methylene chloride 

Chloroform 

1,1 ,2,2-Tetrachloroethane 

1,1, 1-Trichloroethane 

Chlorobenzene 

1 ,2,-Dichloroethane 

Toluene 

pg/m3 
ppbv 

micrograms per cubic meter 
parts per billion by volume 

Molecular 
Weight 
(g/mol) 

96.95 

153.8 

84.94 

119.4 

167.9 

133.42 

112.6 

98.96 

92.13 

Drift E-300 Concentration 

pg/m3 ppbv 

1700 430 

570 90 

18000 5200 

370 76 

1500 210 

8500000 2300000 

170000 37000 

330 81 

3400000 900000 

* Calculated at 25 degrees Celsius and 760 millimeters of mercury. 

3.1.2 E-300 Panel 2 Air Outlet (Station VOC-8) 

To quantify VOC concentrations upstream of Panel 1, another sampling station will be 
established in Drift E-300 upstream of the Panel 1 air inlet (S-1950). Results from 
this monitoring station will allow target VOC concentrations in the ventilation air 
upstream of Panel 1 to be distinguished from concentrations of any target VOCs that 
may be released from Panel 1. VOC concentrations measured at this location will 
consist of background concentrations entering the facility through the air intake shaft, 
concentrations attributed to upstream facility operations, and concentrations from 
waste disposal activities in open Panel 2 after Panel 1 is closed. For each sampling 
event, target compound concentrations detected at VOC-8 will be subtracted from 
those measured at VOC-A to assess VOC releases from Panel 1. 
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3.2 Analytes to Be Monitored 

Based on waste characterization methods such as acceptable knowledge, previous 
analytical data, and recent risk calculations, nine VOCs have been identified for 
monitoring. These compounds are listed in Table 2.1. The analysis will focus on 
routine detection and quantification of these compounds in collected samples. Other 
compounds may also be present in the samples. As part of the analytical 
evaluations, the presence of other compounds will be investigated. The analytical 
method will allow semiquantitative evaluation of these compounds as tentatively 
identified compounds. 

3.3 Sampling and Analysis Methods 

A technically sound, reliable, and versatile sampling method is required for the VOC 
monitoring program. The selected method must be able to definitively identify and 
quantify the nine target compounds. Another consideration is the desire to use EPA
recommended methods that provide data of known and documented quality. In 
addition, the present WIPP program includes a comprehensive VOC monitoring 
program established at the facility; equipment, training, and documentation for VOC 
measurements are already in place . 

The method selected for VOC sampling is based on the concept of pressurized 
sample collection contained in the EPA Compendium Method T0-14 (EPA, 1988b; 
Winberry and others, 1990). The T0-14 sampling concept uses 6-liter SUMMA® 
passivated stainless-steel canisters to collect integrated air samples at each sample 
location. This conceptual method will be used as a reference for collecting the 
samples at WIPP. The samples will be analyzed using gas chromatography/mass 
spectrometry (GC/MS) under an established QA/quality control (QC) program. 
Laboratory analytical procedures have been developed based on the concepts 
contained in both T0-14 and the draft EPA Contract Laboratory Program- Statement 
of Work (CLP-SOW) for Volatile Organics Analysis of Ambient Air in Canisters (EPA, 
1991 ). The VOC Quality Assurance Project Plan (QAPjP) (WP 12-VC.02) contains 
additional QA/QC information for this program. 

The T0-14 method is an EPA-recognized sampling concept for VOC sampling and 
speciation. It can be used to provide integrated samples, or grab samples, and 
compound quantitation for a broad range of concentrations. The sampling system 
can be operated unattended but requires detailed operator training. 

As presently designed, the field sampling systems will be operated in the pressurized 
mode. In this mode, air is drawn through the inlet and sampling system with a pump. 
The air is pumped into an initially evacuated SUMMA® passivated canister by the 
sampler, which regulates the rate and duration of sampling. The passivation process 
forms a pure chrome-nickel oxide on the interior surfaces of the canisters. This type 
of container has been used routinely at WI PP in the past and has demonstrated 

9 



Confirmatory Volatile Organic Compound Monitoring Plan 
WP 12-VC.01, Rev. 0 

sample storage stability for a wide variety of VOCs. At the end of each sampling 
period, the canisters will be pressurized to about two atmospheres absolute. In the 
event of shortened sampling periods or other sampling conditions, the final pressure 
in the canister may be less than two atmospheres absolute. Sampling duration will 
be approximately six hours, so that a complete sample can be collected during a 
single work shift. 

The canister sampling system and GC/MS analytical method are particularly 
appropriate for the VOC Confirmatory Monitoring Program because a relatively large 
sample volume is collected, and multiple dilutions and reanalyses can occur to 
ensure identification and quantification of target VOCs within the working range of the 
method. The contract-required quantitation limits (CRQL) proposed by the EPA in the 
CLP-SOW are 5 ppbv or less for the nine target compounds (EPA, 1991 ). 
Consequently, low concentrations can be measured. CRQLs are the EPA-specified 
levels of quantitation proposed for EPA contract laboratories that analyze canister 
samples by GC/MS. The CLP-SOW describes how instrument detection limits are 
demonstrated. For the purpose of this plan, the CRQLs are defined as the method 
reporting limits (MRL). The MRL is a function of instrument performance, sample 
preparation, sample dilution, and all steps involved in the sample analysis process. 

• 

Detailed analytical standard operating procedures (SOPs) and a QAPjP have been • 
prepared for canister analysis as part of the baseline VOC monitoring at WIPP. 
Revisions to these documents have been made to meet the QA/QC objectives 
described in Section 5.0. In addition, canister and sampling system cleaning and 
certification SOPs and QAPjPs have been prepared. These procedures and plans 
are consistent with the QA/QC objectives defined for the program. 

Alternative sampling methods will be considered for deployment. One option will be 
to use subatmospheric samplers rather than pressurized sampling systems for 
stations VOC-A and VOC-B. In addition , remote sensing by proposed draft EPA 
Method T0-16, open-path fourier transform infrared spectrometry (FTIR) and 
extractive FTIR, may constitute supplemental or alternative methods for detecting 
VOCs released from waste panels at WIPP. WIPP personnel will continue to follow 
the development of emerging FTIR technology, and other potentially applicable 
technologies for assessing VOCs in the WIPP environment. Real-time monitoring 
with an FTIR system may be a feasible future option for the VOC Confirmatory 
Monitoring Program. 

3.4 Sampling Schedule 

Many tasks will be completed prior to the initiation of VOC monitoring according to 
this plan. For example, power will be run to the monitoring station locations, 
engineering drawings will be created/revised for the monitoring stations, and Waste • 
Isolation Division (WID) program QAPjP and SOP documentation will be finalized. 
Some sampling will be conducted prior to waste emplacement to troubleshoot the 
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monitoring and analytical systems. The purpose of collecting data during this phase 
will be to evaluate whether the monitoring systems and analytical methods are 
functioning properly. The troubleshooting period will be determined by WID VOC 
monitoring group personnel. 

Confirmatory VOC sampling at Stations VOC-A and VOC-B will begin with initial 
waste emplacement in Panel 1. Sampling will continue during Panel 1 operations 
and will end no earlier than six months after the certified closure of Panel 1. 

The environment within Panel 1 is not expected to vary substantially from day to day. 
If VOC releases from Panel 1 do occur, concentrations in Drift E-300 may increase 
gradually over time as the panel is filled. Once the panel is filled and closed , the 
panel closure systems are designed to minimize air leakage from the relatively static 
panel environment. For these reasons , routine sampling will be conducted twice a 
week during the time Panel 1 is being filled and for the first six months after the 
closure of Panel 1 has been certified. VOC concentrations will be evaluated quarterly 
to assess whether the sampling results represent adequate confirmation of the 
emission calculations. 

If the average measured concentrations for the Panel 1 monitoring period confirm the 
calculations, no additional sampling will be performed. Confirmation will be achieved 
if the annual average concentration is below the predicted value. Monitoring will be 
extended for at least 12 months if no emissions are detected. However, the sampling 
frequency will be decreased to one per week. In addition, if a 12-month average 
target compound concentration from Panel 1 exceeds the concentration of concern , 
additional sampling will be considered. 

4.0 SAMPLING AND ANALYSIS PROCEDURES 

This section describes the equipment and procedures that will be implemented during 
sample collection and analysis activities for VOCs at WIPP. 

4.1 Sampling Equipment 

The sampling equipment that will be used during the study includes the following: 
6-liter (L) stainless-steel SUMMA® can isters, and VOC canister samplers. A 
discussion of each of these items is presented below. 

4.1.1 SUMMA® Canisters 

Six-liter, stainless-steel canisters with SUMMA® passivated interior surfaces will be 
used to collect and store all ambient air and gas samples for VOC analyses collected 
as part of the monitoring processes. These canisters will be cleaned and certified 
prior to their use, in a manner similar to that described by Compendium 
Method T0-14 and the draft EPA CLP-SOW for Analysis of Ambient Air in Canisters. 
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An SOP describing this process in detail has been prepared by the analytical 
laboratory. Compendium Method T0-14 and the CLP-SOW (EPA, 1991) were used 
as reference documents in the preparation of this SOP. 

4.1.2 Volatile Organic Compound Canister Samplers 

A conceptual diagram of a VOC sample collection unit is provided in Figure 4.1 . 
Unless an alternate sampling method is selected, two such systems, VOC-A and 
VOC-8, will be operational at the time waste disposal operations begin in Panel 1. 
The sampling system consists of a sample pump, flow controller, sample inlet, two 
inlet filters in series to remove particulate matter, vacuum/pressure gauge, electronic 
timer, inlet purge vent, two sampling ports, and sufficient collection canisters so that 
any delays attributed to laboratory turnaround time and canister cleaning and 
certification will not result in canister shortages. Knowledge of sampler flow rates and 
duration of sampling will allow calculation of sample volume. The set point flow rate 
will be verified before and after sample collection from the mass flow indication. Prior 
to use, the sample collection units will be tested and certified to demonstrate that 
they are free of contamination above the reporting limits of the VOC analytical 
method (see Section 5.0). Ultra-high purity humidified zero air will be pumped 
through the inlet line and sampling unit and collected in previously certified canisters 

• 

as sampler blanks for analysis, as described in the subcontractor QAPjP. An SOP • 
describing in detail the cleaning and certification procedure for samplers (including . 
pressure testing and target compound recovery evaluation) has been prepared . 

• 
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Figure 4.1. VOC Monitoring System Design 
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4.2 Sample Collection 

Samples collected from the underground facility should be representative of routine 
waste handling operations; therefore, six-hour integrated samples will be collected on 
each sample day. Alternative sampling durations may be defined for experimental 
purposes. The VOC canister sampler at each location will sample ambient air on the 
same programmed schedule. The sample pump will be programmed to sample 
continuously over a six-hour period during the workday. The units will sample at a 
nominal flow rate of 33.3 actual milliliters per minute over a six-hour sample period . 
This schedule will yield a final sample volumeof approximately 12 L. Flow rates and 
sampling duration may be modified as necessary for experimental purposes and to 
meet the data quality objectives. 

Sample flow will be checked each sample day using an in-line mass flow controller. 
The flow controllers are initially factory-calibrated and specify a typical accuracy of 
better than 1 0 percent full scale. Additionally, each air flow controller is calibrated at 
a manufacturer-specified frequency using a National Institute of Standards and 
Testing (NIST) primary flow standard. Existing SOPs address the specific calibration 
requirements of the VOC monitoring equipment. 

• 

Upon initiation of waste disposal activities in Panel 1, samples will be collected twice • 
each week (at Stations VOC-A and VOC-B). Samples collected at the panel locations 
should represent the same matrix type (i.e., elevated levels of salt aerosols). To 
verify the matrix similarity, duplicate samples will be collected from each sampling 
station (Stations VOC-A and VOC-B) during the first sampling event and at an overall 
frequency of 5 percent thereafter (see Section 5.1 ). 

4.3 Sample Management 

Field sampling data sheets will be used to document the conditions under which each 
sample is collected. These data sheets have been developed specifically for VOC 
monitoring at the WIPP facility. The individuals assigned to collect the specific 
samples will be required to fill in all of the appropriate sample data and to maintain 
this record in sample logbooks. The program team leader will review these forms for 
each sampling event. 

All samples will be maintained, and shipped if necessary, at ambient temperatures. 
Collected samples will be transported in appropriate containers. Prior to leaving the 
underground for analysis, sample containers may undergo radiological screening. No 
potentially contaminated samples or equipment will be transported to the surface. 

Additional QA requirements for sample management contained in the sitewide Quality 
Assurance Program Description (QAPD) (DOE, 1996), will be followed as appropriate. • 
Chain-of-custody procedures will be followed closely, and additional requirements 
imposed by the laboratory for sample analysis will be included as necessary. 
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Individuals collecting samples will be responsible for the initiation of custody 
procedures. The chain of custody will include documentation as to the canister 
certification , location of sampling event, time, date, and individual handling the 
samples. Samples will be collected and handled as described in the WID QAPjP and 
approved SOPs. Deviations from procedure will be considered variances. Variances 
must be preapproved by the program manager and recorded in the project files. 
Unintentional deviations, sampler malfunctions, and other problems are 
nonconformances. Nonconformances must be documented and recorded in the 
project files. All field logbooks/data sheets must be incorporated into WIPP's records 
management program. 

More detailed documentation of sample management is presented in the QAPjP for 
the VOC Confirmatory Monitoring Program (WP 12-VC.02). 

4.4 Sampler Maintenance 

Routine sampler maintenance will be the responsibility of the sampler cleaning and 
certification subcontractor. This maintenance will include, but not be limited to, 
replacement of damaged or malfunctioning parts without compromising the integrity of 
the sampler, leak testing, and instrument calibration. Additionally, complete spare 
units will be maintained on-site to minimize downtime because of sampler 
malfunction. A sampler preventative maintenance schedule has been developed and 
is included in the subcontractor QAPjP. At a minimum, samplers will be certified for 
cleanliness initially, after any parts that are included in the sample flow path are 
replaced, or any time analytical results indicate potential contamination . All sample 
canisters will be certified prior to each usage. 

4.5 Analytical Procedures 

Analytical procedures used in the analysis of VOC samples from canisters are based 
on concepts contained in Compendium Method T0-14 (EPA, 1988) and in the draft 
CLP-SOW for Analysis of Ambient Air (EPA, 1991 ). Specific analytical SOPs and 
method validation data are in place at the program analytical laboratory for the 
performance of canister sample analyses. The technical approach for canister 
sample analysis is summarized below. 

4.5.1 Sample Preparation 

Because canisters will be pressurized during the sampling procedure, laboratory 
pressurization will not normally be necessary for analyses. Canister pressures will be 
verified by the laboratory when they are received to confirm that significant losses did 
not take place during shipping and storage . 
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4.5.2 Analytical System Requirements 

The GC/MS analytical system will consist of three major components: the sample 
introduction system, the analyte separation system (GC), and the analyte detector 
system (MS). 

• 

• 

• 

Sample Introduction System for Canisters: This system may include a drying 
tube to remove moisture from the gas stream. One or more cryogenic traps 
may be used to focus and desorb trapped material. Transfer lines within the 
introduction unit will be heated as necessary so that volatile compounds are not 
actively adsorbed. Valves and solenoids will be heated and of a low dead 
volume type. The introduction system will have an in-line mass flow controller. 
The introduction unit will be capable of introducing internal standards directly 
into the sample flow path. 

Analyte Separation: Analyte separation will be achieved by GC. The GC will be 
capable of subambient temperature programming. 

Detection System: Analyte detection will be accomplished by MS. The MS must 
be capable of scanning from 35 to 300 mass-to-charge ratio in one second or 
less, using 70 electron-volt electron energy in the electron impact ionization 
mode, and produce a mass spectrum which meets all the instrument 
performance acceptance criteria when 50 nanograms of 4-bromofluorobenzene 
(BFB) is analyzed. The MS must have a data system capable of continuous 
acquisition and storage on machine readable media storing all raw data, and a 
computer algorithm for analyte quantitation and forward library searching. All 
raw and processed GC/MS data must be stored on magnetic tape or disk and 
kept for the duration of this project. 

4.5.3 Standard Preparation 

Primary analytical standards will be prepar d by the laboratory from commercially 
available, certified calibration gases. Alternatively, primary standards may be 
generated internally by the laboratory. Primary standards of analytes that are gases 
at standard temperature and pressure may be prepared internally in a static gas 
dilution bottle. For analytes that are liquid or solid at standard temperature and 
pressure . a mixture may be made and loaded directly into a standard preparation 
cylinder. These internally generated standards will be checked against EPA audit 
cylinders or other reference materials to verify the accuracy of their concentrations. 

Primary standards will be prepared for the nine target compounds as well as the 
internal standards. Secondary standards used for instrument calibration will be 
prepared from dilution of the primary standards. 
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4.5.4 Calibration Procedures 

Prior to the analysis of a standard curve, the GC/MS system must undergo a mass 
calibration check. This check is performed by introducing 50 nanograms of BFB into 
the capillary column through the preconcentrator. The requirements (criteria) for 
relative ion abundances for BFB, listed in Table 4.1, must be met before analyses 
may proceed. BFB requirements must be met for each 12 hours of operation. 

Quantitative standards for the nine target analytes will be analyzed at five 
concentrations. These concentrations should define the linear range of the 
instrument for these nine compounds; however, if some nonlinearity exists, 
concentrations may be determined by curve fitting or physically plot~ing the data. 
One standard concentration shall be at or near a concentration corresponding to the 
required MRL for each target compound. Relative response factors will be generated 
for each target compound. These response factors must meet the requirements 
listed in Section 5.1.3. As discussed above, if low concentration standards do not 
meet the linearity requirement, a curve-fitting routine may be used. The method used 
to quantify the data must be reported with the analytical results. 

Table 4.1. 4-Bromofluorobenzene Key Ions and lon Abundance Criteria 

Mass lon Abundance Criteria 

50 8 to 40 percent of mass 95 

75 30 to 66 percent of mass 95 

95 Base Peak, 1 00 percent Relative Abundance 

96 5 to 9 percent of mass 95 

173 <2 percent of mass 17 4 

174 50 to 120 percent of mass 95 

175 4 to 9 percent of mass 17 4 

176 93 to 101 percent of mass 174 

177 5 to 9 percent of mass 176 

4.5.5 Library Searches 

In every sample analyzed, a forward search of the NIST library of mass spectra must 
be performed for all chromatographic peaks greater than 10 percent of the nearest 
internal standard . 
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4.5.6 Data Reporting 

Sample target analyte concentrations will be quantified using the mid-range 
calibration standards and will be reported in ppbv. Non-target sample contaminants 
identified by NIST library searches will be reported as tentatively identified 
compounds, and concentration calculations will be based on the response of the 
nearest internal standard . The relative response factor used for quantitation, as well 
as copies of spectra with the library search results (purity and/or fit) , will be submitted 
with the results. A table listing the run sequence with the corresponding internal 
standard area counts must be reported with the analytical results. A narrative 
describing any problems with sample analyses must be included. Any 
nonconformances must be included with the reporting of the data. Data reporting and 
documentation requirements are discussed in greater detail in WP 12-VC.02. 

4.6 Laboratory Selection 

Sample analyses will occur at the WIPP on-site analytical laboratory and/or at a 
suitable contract analytical laboratory. Upon selection of an off-site contract 
laboratory, measures will be taken, in accordance with the current Westinghouse 
Waste Isolation Division procurement policies and procedures, to ensure that 

• 

procured services conform to specified requirements. These measures generally will • 
include one or more of the following : ( 1) evaluation of the supplier's capability to 
provide services in accordance with requirements, including a history of providing 
similar services; (2) evaluation of objective evidence of conformance, such as 
laboratory document submittals; and (3) examination of delivered services. 

4.7 Laboratory Procedures 

Specific laboratories that perform analyses and sampler certification activities for the 
Confirmatory VOC Monitoring Program are required to develop and maintain the 
following SOPs as appropriate: 

• Canister cleaning and certification 
• Sampler cleaning and certification 
• Analyses of VOCs in SUMMA® canisters 
• Data QA and reporting 

Analytical laboratories are required to maintain an internal program QA manual, and 
to develop and prepare a QAPjP covering cleaning and certification of canisters and 
laboratory analysis of canister samples. In addition , laboratories will be required to 
review and comply with the QAPjP for Confirmatory VOC Monitoring. 

18 

• 



• 

• 

• 

Confirmatory Volatile Organic Compound Monitoring Plan 
WP 12-VC.01, Rev. 0 

5.0 QUALITY ASSURANCE 

Many QA objectives for the Confirmatory VOC Monitoring Plan have been addressed 
in Sections 3.0 and 4.0. For example, sample collection procedures are discussed, 
including justification of sampling location selection. Additional topics include 
discussions of sampling program operations, preparation of sampling equipment and 
sample containers, redundancy in sampling equipment and sample containers 
(including canister certification), a general sample management/control scheme, and 
the selection of analytical procedures. More detailed descriptions of these functions, 
as well as additional quality-related objectives, are addressed in the QAPjP. The 
QAPjP has been prepared in accordance with the document EPA Requirements for 
Quality Assurance Project Plans for Environmental Data Operations (EPA, 1994), 
and the Interim Guidelines and Specifications for Preparing Quality Assurance 
Project Plans (EPA, 1983), and QA criteria listed in Table 5.1. This section 
addresses the methods to be used to evaluate the components of the measurement 
system and how this evaluation will be used to assess data quality. In addition, 
project activities will be performed in conformance with QA requirements described in 
the QAPjP. 

Table 5.1. Quality Assurance Objectives for Accuracy, Precision, Sensitivity, 
and Completeness 

Accuracy 
(Percent 

Compound Recovery) 

1 I 1-Dichloroethylene 60 to 140 

Carbon tetrachloride 60 to 140 

Methylene chloride 60 to 140 

Chloroform 60 to 140 

1 I 1 ~2 ~ 2-Tetrachloroethane 60 to 140 

1 I 1 I 1-Trichloroethane 60 to 140 

Chlorobenzene 60 to 140 

1 ~2-Dichloroethane 60 to 140 

Toluene 60 to 140 

MRL method reporting limit 
RPD relative percent difference 

Required 
Completeness 

Precision (RPD) MRL 
Laboratory Field (ppbv) 

(Percent) 

25 35 5 90 

25 35 2 90 

25 35 5 90 

25 35 2 90 

25 35 2 90 

25 35 5 90 

25 35 2 90 

25 35 2 90 

25 35 5 90 

These data quality objectives are based on control criteria proposed by the EPA as 
presented in the CLP-SOW for the Analysis of Ambient Air in Canisters (EPA, 1991 ) . 
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5.1 Quality Assurance Objectives for the Measurement of Precision, Accuracy, 
Sensitivity, and Completeness 

QA objectives for this plan will be defined in terms of the following data quality 
parameters. 

Precision. For the duration of this program, precision will be defined and evaluated 
by the RPD values calculated between field duplicate samples and between 
laboratory duplicate samples. 

RPD = (A - B) x 100 
( [A+ B] I 2 ) 

where: A = Original sample result 
B = Duplicate sample result 

Accuracy. Analytical accuracy will be defined and evaluated through the use of 
analytical standards. Because recovery standards cannot reliably be added to the 
sampling stream, overall system accuracy must be based on analytical instrument 
performance evaluation criteria. These criteria will include performance verification 

• 

for instrument calibrations, laboratory control samples, sample surrogate recoveries, • 
and sample internal standard areas. These criteria will constitute the verification of 
accuracy for target analyte quantitation (i.e., quantitative accuracy). Evaluation of 
standard ion abundance criteria for BFB will be used to evaluate the accuracy of the 
analytical system in the identification of targeted analytes, as well as the evaluation of 
unknown contaminants (i.e. , qualitative accuracy) . 

Sensitivity. Sensitivity will be defined by the required MRLs for the program. 
Attainment of required MRLs will be verified by the performance of statistical method 
detection limit (MDL) studies in accordance with 40 Code of Federal 
Regulations § 136. The MDL represents the minimum concentration that can be 
measured and reported with 99 percent confidence that the analyte concentration is 
greater than zero. An MDL study will be performed by the program analytical 
laboratory prior to sampling and analysis, and annually thereafter. 

Completeness. Completeness will be defined as the percentage of the ratio of the 
number of valid sample results received versus the total number of samples 
collected. Completeness may be affected, for ex?~mple , by sample loss or destruction 
during shipping, by laboratory sample handling errors, or by rejection of analytical 
data during data validation. 
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5.1.1 Evaluation of Laboratory Precision 

Laboratory sample duplicates and blank spike/blank spike duplicates (BS/BSD) will be 
used to evaluate laboratory precision . QA objectives for laboratory precision are 
listed in Table 5.1, and are based on precision criteria proposed by the EPA for 
canister sampling programs (EPA, 1991 ). These values will be appropriate for the 
evaluation of samples with little or no matrix effects. Because of the potentially high 
level of salt-type aerosols in the WIPP underground environment, the analytical 
precision achieved for WIPP samples may vary with respect to the EPA criteria. 
RPDs for BS/BSD analyses will be tracked through the use of control charts. RPDs 
obtained for laboratory sample duplicates will be compared to those obtained for 
BS/BSDs to ascertain any sample matrix effects on analytical precision. BS/BSDs 
and laboratory sample duplicates will be analyzed at a frequency of 10 percent, or 
one per analytical lot, whichever is more frequent. Precision windows and outlier 
criteria are addressed in the subcontractor QAPjP. 

5.1.2 Evaluation of Field Precision 

Field duplicate samples will be collected at a frequency of 5 percent for both 
monitoring locations. The data quality objective for field precision is 35 percent for 
each set of duplicate samples . 

5.1.3 Evaluation of Laboratory Accuracy 

Quantitative Accuracy. Quantitative analytical accuracy will be evaluated through 
performance criteria on the basis of (1) relative response factors generated during 
instrument calibration, (2) analysis of laboratory control samples (LCS), and 
(3) recovery of internal standard compounds. The criteria for the initial calibration 
(5-point calibration) is~ 30 percent relative standard deviation for target analytes. 
After the successful completion of the 5-point calibration, it is sufficient to analyze 
only a midpoint standard for every 12 hours of operation . The midpoint standard 
must pass a 30 percent difference acceptance criterion for each target compound 
before sample analysis may begin . 

A blank spike or LCS is an internal QC sample generated by the analytical laboratory 
by spiking a standard air matrix (humid zero air) with a known amount of a certified 
reference gas. The reference gas will contain the target VOCs at known concentra
tions. Percent recoveries for the target VOCs will be calculated for each LCS relative 
to the reference concentrations. Objectives for percent recovery are listed in 
Table 5.1 , and are based on accuracy criteria proposed by the EPA for canister 
sampling programs (EPA, 1991 ). LCSs will be analyzed at a frequency of 10 percent, 
or one per analytical lot, whichever is more frequent. Recovery windows and outlier 
criteria are addressed in the subcontractor QAPjP . 
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Internal standards will be introduced into each sample analyzed , and will be 
monitored as a verification of stable instrument performance. In the absence of any 
unusual interferences, areas should not change by more than 40 percent over a 
12-hour period . Deviations larger than 40 percent are an indication of a potential 
instrument malfunction. If an internal standard area in a given sample changes by 
more than 40 percent, the sample must be reanalyzed . If the 40 percent criterion is 
not achieved during the reanalysis, the instrument must undergo a performance 
check and the midpoint standard must be reanalyzed to verify proper operation. 
Response and recovery of internal standards will also be compared between 
samples, LCSs, and calibration standards to identify any matrix effects on analytical 
accuracy. 

Qualitative Accuracy. Qualitative accuracy in the identification of target VOCs will 
be evaluated by the relative ion abundance criteria established for the internal 
standard compound BFB. For each 12 hours of sample analysis, a 50-nanogram 
injection of BFB must be made, and the requirements listed in Table 4.1 must be met 
before the instrument may be used to analyze samples. 

5.1.4 Evaluation of Sensitivity 

• 

The presence of aerosol salts in underground locations may affect the MDL of the • 
samples collected in those areas. The intake manifold of the sampling systems will 
be protected sufficiently from the underground environment to minimize salt aerosol 
interference. 

The MDL for each of the nine target compounds will be evaluated by the analytical 
laboratories before sampling begins. The initial and annual MDL evaluation will be 
performed in accordance with 40 Code of Federal Regulations § 136 and with 
EPA/530-SW-90-021 , as revised and retitled , "Quality Assurance and Quality Control" 
(Chapter 1 of SW-846) (1986) . 

5.1 .5 Completeness 

The expected completeness for this program is greater than or equal to , 90 percent. 
Data completeness will be tracked monthly. 

5.2 Sample Handling and Custody Procedures 

Sample packaging, shipping , and custody procedures are addressed in the QAPjP 
(Sections 7.4 and 8.0) . 

5.3 Calibration Procedures and Frequency 

Calibration procedures and frequencies for analytical instrumentation are listed in • 
Section 4.5.4. 
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5.4 Analytical Procedures 

The analytical procedures for the Confirmatory VOC Monitoring Program, which are 
based on the draft CLP-SOW for Analysis of Ambient Air in Canisters (EPA, 1991) 
and EPA Method T0-14 (EPA, 1 988), are outlined in Section 4.5. 

5.5 Data Reduction, Validation, and Reporting 

Data reduction and validation are addressed in the QAPjP. A brief description of data 
reporting is given in Section 4.5; more detail on data reporting is provided in the 
QAPjP. 

A dedicated logbook will be maintained by the operators. This logbook will contain 
documentation of all pertinent data for the sampling. Sample collection conditions, 
maintenance, and calibration activities will be included in this logbook. Additional 
data collected by other groups at WIPP, such as ventilation airflow, temperature, 
pressure, etc., will be obtained to document the sampling conditions, as necessary. 

Data validation procedures will be specified in the monitoring program QA protocols. 
At a minimum, all field data forms and sampling logbooks will be checked for 
completeness and correctness. Sample custody and analysis records will be 
reviewed routinely by the QA officer and the laboratory supervisor. 

Data will be summarized quarterly. Data summaries will include target VOC results 
for each sample collected as well as overall statistical summaries. Graphical 
summaries may also be included. 

5.6 Performance and System Audits 

System audits will initially address start-up functions for each phase of the project. 
These audits will consist of on-site evaluation of materials and equipment, review of 
canister and sampler certification, review of laboratory qualification and operation 
and, at the request of the QA officer, an on-site audit of the laboratory facilities. The 
function of the system audit is to verify that the requirements in this plan and the 
QAPjP have been met prior to initiating the program. System audits will be 
performed prior to the initiation of the monitoring program. 

Performance audits will be accomplished as necessary through the evaluation of 
analytical QC data by performing periodic site audits throughout the duration of the 
project, and through the introduction of third-party audit cylinders (laboratory blinds) 
into the analytical sampling stream. Performance audits will also include a 
surveillance/review of data associated with canister and sampler certification , a 
project-specific technical audit of field operations, and a laboratory performance audit. 
Field logs, logbooks, and data sheets will be reviewed weekly. Blind-audit canisters 
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will be introduced once during the sampling period . Details concerning scheduling, 
personnel , and data quality evaluation are addressed in the QAPjP. 

5. 7 Preventive Maintenance 

Sampler maintenance is described briefly in Section 4.4. Maintenance of analytical 
equipment is addressed in the analytical SOP. 

5.8 Corrective Actions 

Nonconformances and corrective actions of noncomformances will be processed as 
outlined in the QAPD (DOE, 1996). 

5.9 Quality Assurance Reports to Management 

The results of audits will be reported in accordance with the sitewide QAPD. Audit 
reports will include identification of findings and/or observations, and an assessment 
of the effectiveness of the QA elements. 
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BACKGROUND AIR DATA 



• Final No-Migration Variance Petition DRAFf 

WIPP VOC MONITORING PROGRAM DATA- STATION VOC-1 
All concentrations in parts per billion 

1 

2 09/06/91 47 0.19 JB 0.31 B 12.00 0.10 u 0.10 u 
3 09/11/91 51 0.49 B 0.42 13.00 0.12 J 0.10 u 
4 09/18/91 63 1.30 B 0.77 2.50 B 0.11 J 0.10 u 
5 09125/91 60 0.69 B 0.20 2.40 0.10 J 0.10 u 
6 09129/91 66 0.21 B 0.16 J 0.56 0.07 J 0.10 u 
7 10/01/91 70 9.30 B 0.10 u 45.00 0.12 J 0.10 u 
8 10/03/91 75 0.21 B 0.27 1.50 0.09 J 0.10 u 
9 10/10/91 78 0.31 B 0.19 J 48.00 0.14 J 0.10 u 

10 10/17/91 80 0.20 B 0.48 20.00 0.12 J 0.10 u 
11 10/26/91 86 0.20 B 0.49 110.00 0.15 J 0.10 u 
12 10131/91 89 0.19 B 0.10 u 12.00 0.10 u 0.10 u 
13 11/06/91 92 0.24 B 0.22 2.00 0.10 J 0.10 u 
14 11113/91 100 0.86 B 0.22 22.00 0.12 J 0.10 u 
15 11121/91 104 0.34 0.36 9.30 0.11 J 0.10 u 
16 11126/91 112 0.29 B 0.18 J 10.00 0.11 J 0.10 u 
17 12106/91 114 0.76 B 0.18 J 9.70 0.11 J 0.10 u • 18 12110/91 119 0.37 B 0.28 6.60 0.11 J 0.10 u 
19 12117/91 123 0.56 B 0.23 39.00 0.13 J 0.10 u 
20 12127/91 127 0.22 B 0.15 J 3.00 0.10 J 0.09 J 
21 12131/91 131 0.18 JB 0.14 J 1.40 0.10 J 0.10 u 
22 02105/92 135 0.12 JB 0.12 J 0.40 0.11 J 0.10 u 
23 02107/92 136 0.15 JB 0.10 u 0.58 0.12 J 0.10 u 
24 02108/92 138 0.17 JB 0.14 J 0.37 0.11 J 0.10 u 
25 02119/92 139 0.12 JB 0.13 J 0.28 J 0.10 J 0.10 u 
26 02127/92 140 0.15 JB 0.12 J 0.39 0.10 J 0.10 u 
27 03/04/92 144 0.16 JB 0.14 J 0.40 B 0.10 J 0.10 u 
28 03/16/92 148 0.16 J 0.13 J 0.33 B 0.10 J 0.10 u 
29 03121/92 152 0.13 JB 0.12 J 0.81 B 0.09 J 0.10 u 
30 03127/92 153 0.16 JB 0.10 J 0.42 B 0.10 J 0.10 u 
31 04/02192 168 0.13 JB 0.10 u 0.35 B 0.10 J 0.10 u 
32 04/08/92 169 0.19 JB 0.14 J 0.51 B 0.11 J 0.10 u 
33 04/14/92 171 0.14 JB 0.10 u 0.36 B 0.11 J 0.10 u 
34 04/16/92 172 0.15 JB 0.10 u 0.36 B 0.11 J 0.10 u 
35 04120/92 174 0.12 JB 0.10 u 0.37 B 0.10 JB 0.10 u 
36 04125/92 176 0.11 J 0.10 u 0.29 JB 0.09 J 0.10 u 
37 04129/92 178 0.11 J 0.10 u 670.00 B 0.20 0.10 u 
38 05/01/92 179 0.15 J 0.09 J 0.32 B 0.11 J 0.10 u 
39 05/05/92 181 0.15 J 0.11 J 0.31 B 0.10 J 0.10 u 
40 05/08/92 182 0.58 0.13 J 5.70 B 0.13 J 0.10 u 
41 05/14/92 186 0.23 0.10 u 45.00 B 0.14 J 0.10 u 
42 05120/92 188 0.08 J 0.12 J 1.60 B 0.10 J 0.10 u 
43 05127/92 190 5.10 0.10 J 12.00 B 0.12 J 0.10 u 

• 44 06/02192 191 1.30 0.19 J 7.40 B 0.13 J 0.10 u 
45 06/08/92 192 0.09 J 0.13 J 4.50 B 0.12 J 0.10 u 
46 06/13/92 193 0.11 J 0.20 7.50 B 0.13 J 0.10 u 
47 J 
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Final No-Mi~ration Variance Petition DRAFT 

WIPP VOC MONITORING PROGRAM DATA- STATION VOC-1 • All concentrations in parts per billion (continued) 

I 

1 06125/92 199 0.13 0.15 J 1.40 0.10 J 0.10 u 
2 06/26/92 200 4.00 0.10 u 8.40 0.11 J 0.10 u 
3 06/30/92 202 0.26 B 0.10 u 1.40 0.12 J 0.10 u 
4 07/08/92 203 0.18 J 0.13 J 0.55 0.10 J 0.10 u 
5 07/16/92 204 0.22 B 0.10 u 1.70 0.12 J 0.10 u 
6 07/24/92 205 15.00 0.10 u 2.60 0.10 J 0.10 u 
7 08/01/92 206 3.60 B 0.46 31.00 0.11 J 0.10 u 
8 08/04/92 207 0.84 B 0.30 0.65 0.11 J 0.10 u 
9 08/12/92 214 1.60 B 0.15 J 1.70 0.11 J 0.10 u 

10 08/14/92 217 0.37 B 0.21 4.40 B 0.12 J 0.21 
11 08/19/92 218 0.15 JB 0.15 J 0.72 B 0.13 J 0.08 J 
12 08/27/92 219 0.17 JB 0.15 J 0.94 B 0.12 J 0.07 J 
13 09/02/92 220 0.14 J 0.19 J 16.00 0.11 J 0.10 u 
14 09/04/92 222 0.37 0.31 280.00 0.13 J 0.10 J 
15 09/12/92 223 0.49 0.13 J 4.80 0.11 J 0.24 
16 09/16/92 224 0.22 B 0.13 J 21.00 0.11 J 0.07 J 
17 09/17/92 227 0.39 B 0.16 J 2.30 0.11 J 0.10 u 
18 09/18/92 230 0.16 J 0.15 J 2.50 0.14 J 0.10 J 

19 09/21192 231 0.14 J 0.68 1.30 0.14 J 0.10 J • 20 10/08/92 232 0.13 B 1.20 130.00 0.12 J 0.10 J 

21 10/16/92 233 0.66 0.10 u 9.40 0.11 J 0.10 u 
22 10/22/92 234 0.10 J 0.10 u 4.30 0.10 J 0.10 u 
23 10/29/92 236 0.34 0.16 J 16.00 0.11 J 0.12 J 

24 11/04/92 237 0.49 0.45 · 8.30 0.10 J 0.12 J 

25 11111192 238 0.60 0.27 3.40 0.09 J 0.07 J 

26 11/21/92 240 0.48 0.32 4 .60 J 0.07 J 0.09 J 
27 . 11/26/92 243 0.11 J 0.18 J 7.90 0.10 J 0.10 u 
28 12/02/92 244 0.19 J 0.12 J 100.00 J 0.13 J 0.10 u 
29 12/10/92 245 0.65 0.31 54.00 0.11 J 0.10 tJ 
30 12/15/92 246 0.12 J 0.14 J 84.00 0.11 J 0.10 u 
31 12123/92 247 0.50 0.34 47.00 0.08 J 0.09 J 

32 12/31192 248 0.11 J 0.18 J 17.00 0.09 J 0.05 J 

33 01108/93 249 0.09 J 0.65 76.00 0.10 J 0.10 u 
34 01116/93 252 0.11 J 0.12 J 38.00 0.08 J 0.20 u 
35 01/18/93 253 0.10 J 0.10 u 0.80 0.10 J 0.10 u 
36 01/26/93 254 0.09 J 0.12 J 29.00 0.09 J 0.10 u 
37 02/04/93 256 0.16 J 0.10 u 58.00 0.10 J 0.10 u 
38 02/11193 257 0.20 J 0.17 J 24.00 0.10 J 0.07 J 

39 02/19/93 258 0.08 J 0.18 J 11.00 0.10 J 0.10 J 

40 02127/93 259 0.10 J 0.16 J 4.20 0.10 J 0.10 u 
41 03/01/93 260 0.11 J 3.30 1.70 0.10 J 0.30 

42 03/09/93 267 2.30 0.23 3.20 0.10 J 0.10 u 
43 03/18/93 268 0.11 J 0.17 J 3.60 0.13 J 0.10 u 
44 03/27/93 269 0.25 0.22 9.90 0.09 J 0.10 u 
45 04/02/93 270 0.11 J 0.37 B 3.80 0.09 J 0.03 • 46 04/07/93 271 0.12 J 0.39 B 7.80 0.10 J 0.14 J 

47 04/09/93 273 0.09 J 0.42 B · 3.40 0.09 J 0.03 J 

48 10 
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• Final No-Migration Variance Petition DRAFT 

WIPP VOC MONITORING PROGRAM DATA- STATION VOC-1 
All concentrations in parts per billion (continued) 

1 

1 04/22193 276 0.24 0.19 J 1.50 0.10 J 0.10 u 
2 04127/93 277 0.10 J 0.26 B 17.00 0.09 J 0.10 u 
3 05/05/93 278 1.60 1.00 B 6.70 0.11 J 0.12 J 
4 05/12/93 279 0.41 B 0.52 B 320.00 0.09 J 0.03 J 
5 05120/93 280 0.32 B 0.87 B 13.00 0.07 J 0.10 u 
6 05127/93 290 0.63 B 0.44 B 0.50 0.07 J 0.10 u 
7 06/02193 296 0.52 0.21 B 4.90 0.10 J 0.10 u 
8 06/10/93 311 0.12 J 0.35 B 2.70 0.10 J 0.10 u 
9 06/18/93 329 0.10 J 0.20 B 1.50 0.10 J 0.10 u 

10 06123/93 344 0.30 B 0.30 B 3.10 0.10 J 0.10 u 
11 06/24/93 346 0.12 J 0.19 JB 2.60 0.11 J 0.04 J 
12 06130/93 364 0.20 J 0.40 B 4.90 0.10 J 0.10 u 
13 07/08/93 373 0.20 0.20 B 9.00 0.10 J 0.10 u 
14 07/16/93 385 0.18 JB 0.27 B 4.20 0.02 J 0.10 u 
15 07120/93 389 1.30 0.20 B 5.10 0.10 J 0.10 u 
16 07128/93 391 0.10 J 0.20 B 18.00 0.10 J 0.10 J 
17 08/05/93 397 0.10 J 0.30 B 19.00 0.10 J 0.10 u 

• 18 08113/93 399 0.29 JB 0.29 B 3.20 0.09 J 0.14 J 
19 08121193 401 0.39 B 0.10 u 1.40 0.08 J 0.10 J 
20 08123/93 402 0.11 JB 0.08 JB 1.20 0.08 J 0.10 J 
21 08/30/93 403 054 B 0.10 u 36.00 0.07 J 0.10 u 
22 09/07/93 404 0.07 B 0.34 JB 5.80 0.20 u 0.20 u 
23 09/16/93 . 406 9.80 B 0.18 JB 16.00 0.09 J 0.10 u 
24 09/23/93 408 0.17 J 0.21 B 1.90 0.13 J 0.04 J 
25 09129/93 410 1.60 B 0.46 B 7.90 0.09 J 0.10 u 
26 10/06/93 412 0.18 J 0.21 B 21.00 0.13 J 0.56 
27 10/12193 415 0.06 J 0.28 B 48.00 0.10 u 0.10 u 
28 10120/93 417 1.20 0.23 B 1.70 0.12 J 0.10 u 
29 10128/93 419 0.90 0.15 J 1.90 0.07 J 0.10 u 
30 11/05/93 423 052 B 0.22 B 24.00 0.09 J 0.02 J 
31 11/07/93 424 0.25 JB 0.24 B 1.80 0.09 J 0.01 J 
32 11/15/93 426 050 B 0.16 JB 1.80 Jv 0.06 J O.ot J 
33 11123/93 428 0.10 u 2.80 J 4.90 J 0.66 J 2.30 J 
34 12101/93 431 0.17 J 0.10 u 3.00 0.07 J 0.08 J 
35 12109/93 433 0.11 J 0.16 JB 0.22 0.06 J 0.20 
36 12116/93 437 0.46 0.36 B 1.80 0.06 J 0.09 J 
37 12119/93 439 0.12 J 0.21 B 0.26 0.12 J 0.10 u 
38 12127/93 441 0.14 J 0.24 BJv 1.90 Jv 0.14 J 0.07 J 
39 01106/94 443 0.60 0.25 B 1.50 0.15 J 0.10 J 
40 01119/94 446 0.25 0.29 B 1.80 B 0.16 J 0.08 J 
41 02101194 453 4.80 0.39 1.20 0.14 J 0.10 u 
42 02114/94 456 2.40 0.10 u 0.44 0.13 J 0.10 u 
43 03/03/94 461 0.10 u 0.10 u 1.10 0.10 J 0.10 u 

• 44 03/16/94 466 0.10 u 1.40 1.20 0.56 0.42 
45 03/29/94 474 0.10 u 0.10 u 0.47 0.10 u 0.10 u 
46 04/11/94 477 0.13 J 0.38 3.60 0.11 J 0.10 u 
47 04127/94 484 0.10 u 0.10 u 4.20 0.10 u 0.10 u 
48 0.10 1 
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Final No-Mi~tion Variance Petition DRAFf 

WIPP VOC MONITORING PROGRAM DATA- STATION VOC-1 • All concentrations in parts per billion (continued) 

1 

·· ' ":Ctiloride 
1 05/24/94 492 0.25 0.19 JB 1.90 0.11 J 0.08 J 
2 06/07/94 498 0.11 J 0.19 JB 5.10 0.07 J 0.28 
3 06/23/94 502 0.11 J 0.45 3.50 0.06 J 0.10 u 
4 07/06/94 508 0.29 B 0.17 ] 1.30 0.05 J 0.04 J 
5 07/19/94 510 0.25 B 1.20 B 1.80 0.10 u 0.10 u 
6 08/01/94 518 1.20 B 1.30 B 6.30 0 .10 u 0.13 J 
7 08/18/94 522 0.10 u 2.40 1.60 0.10 u 0.10 u 
8 09/16/94 527 0.26 JB 0.17 JB 0.10 J 0.10 u 0.10 u 
9 09/27/94 538 0.10 u 0.26 B 0.10 u 0.10 u 0.10 u 

10 10/11194 547 0.22 B 0.20 JB 0.10 ] 0.10 u 0.10 u 
11 11109/94 555 1.90 B 0.12 JB 0.10 u 0.10 u 0.10 u 
12 11121194 561 0.26 B 0.23 B 0.13 J 0.10 u 0.10 u 
13 12/08/94 568 0.24 B 0.24 0.49 0.13 J 0.20 
14 12121/94 590 0.21 B 0.10 u 0.46 0.10 u 0.10 u 
15 01118/95 601 0.24 B 0.19 JB 0.18 ] 0.10 u 0.10 u 
16 01130/95 602 0.26 B 0.23 B 1.40 0.10 u 0.10 u 
17 02/15/95 606 1.90 2.30 B 4.00 2.20 3.80 
18 03/14/95 618 0.20 JB 0.17 JB 0.10 u 0.10 u 0.10 u 
19 03/27/95 621 0.23 B 0.33 B 0.30 0.10 u 0.10 u • 20 04/12/95 627 0.27 B 0.14 JB 0.14 J 0.10 u 0.10 u 
21 04/27/95 636 0.21 B 0.24 B 0.10 J 0.10 u 0.10 u 
22 05/10/95 647 0.10 u 0.23 B 0.10 u 0.10 u 0.10 u 
23 06105/95 656 0.19 JB 0.43 B 0.29 0.10 u 0.10 u 
24 06/20/95 667 0.27 B 0.27 B 0.16 J 0.10 u 0.10 u 
25 07/06/95 670 1.10 B 0.26 B 0.69 0.10 u 0.10 u 
26 07/19/95 676 0.28 B 0.86 B 0.18 J 0.10 u 0.14 J 
27 08/14/95 681 0.34 B 1.20 B 0.33 0.10 u 0.19 J 
28 08131195 688 0.18 JB 0.60 B 0.43 0.10 u 0.10 J 
29 09/13/95 691 0.17 JB 0.39 B 0.12 ] 0.10 u 0.10 u 
30 10/09/95 697 0.20 J 0.22 B 0.15 ] 0.10 u 0.10 u 

31 Minimum 0.06 J 0.08 u 0.10 u 0.02 J 0.01 J 
32 Maximum 15.00 B 3.30 J 670.00 2.20 3.80 
33 17. 
34 Data qualifiers: 
35 J - indicates an estimated value and is used when mass spectral data indicate the presence of a compound, but 
36 the result is less than the specified reporting limit 
37 B - indicates the analyte was detected in the blank as well as in the sample. 
38 U - indicates the compound was not detected in the sample. The report value is one-half the laboratory 
39 reporting detection limit. 
40 JB - indicates the associated results are considered to be estimated based on findings of the WIPP data 
41 validation procedure. This qualifier is applied to analytical results when minor deviations of program 
42 quality control or documentation requirements are discovered and are not subsequently corrected by the 
43 laboratory. 

• 
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WIPP VOC MONITORING PROGRAM DATA· STATION VOC-2 
All concentrations in parts per billion 

1 

2 09/06/91 48 0.18 JB 0.21 0.31 0.09 J 0.10 u 
3 09111191 52 0.23 B 0.10 0.21 J 0.08 J 0.10 u 
4 09/18/91 64 0.37 B 0.13 0.25 J 0.09 J 0.10 u 
5 09/25/91 59 0.20 B 0.10 0.18 J 0.08 J 0.10 u 
6 09129/91 67 0.18 JB 0.10 0.23 J 0.10 u 0.10 u 
7 10/03/91 74 0.18 JB 0.10 0.31 0.10 u 0.10 u 
8 10110/91 79 0.18 JB 0.10 0.28 J 0.09 J 0.10 u 
9 10117/91 81 0.19 JB 0.10 0.32 0.08 J 0.10 u 

10 10126/91 87 0.18 JB 0.12 0.24 J 0.09 J 0.10 u 
11 10/31/91 91 0.19 JB 0.27 0.22 0.10 u 0.10 u 
12 11/06/91 93 0.19 JB 0.23 0.25 J 0.09 J 0.10 u 
13 11113/91 101 0.20 B 0.43 0.36 0.09 J 0.10 u 
14 11121/91 102 0.19 J 0.24 0.26 J 0.10 J 0.10 u 
15 11/26/91 113 0.17 JB 0.14 J 0.68 0.09 J 0.84 
16 12/06/91 115 0.20 JB 0.13 J 0.21 J 0.09 J 0.10 u 
17 12/10/91 118 0.21 B 0.22 0.33 0.09 J 0.10 u 
18 12/17/91 124 0.19 JB 0.12 J 0.35 0.09 J 0.10 u 

• 19 12127/91 128· 0.17 JB 0.10 u 0.22 J 0.09 J 0.10 u 
20 12/31/91 132 0.18 JB 0.11 J 0.33 0.10 J 0.10 u 
21 04123/92 175 0.11 J 0.10 u 19.00 B 0.11 J 0.10 u 
22 04128/92 177 0.10 J 0.10 u 32.00 B 0.11 J 0.10 J 
23 01/06/94 444 0.17 J 0.21 B 0.25 J 0.14 J 0.08 J 
24 01119/94 448 0.16 J 0.25 B 0.33 B 0.14 J 0.08 J 
25 02/01194 452 0.14 J 0.39 B 0.31 0.11 J 0.04 J 
26 02/14/94 457 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
27 03/03/94 462 0.10 u 0.10 u 0.14 J 0.10 J 0.10 u 
28 03/16/94 468 0.10 u 0.10 u 0.19 J 0.10 u 0.10 u 
29 03129/94 472 0.10 u 0.10 u 0.15 J 0.10 u 0.10 u 
30 04/11194 479 0.10 u 0.10 u 0.15 J 0.10 u 0.20 J 
31 04128/94 483 0.10 u 0.10 u 0.19 J 0.10 u 0.10 u 
32 05/11/94 487 0.10 J 0.20 B 0.14 J 0.09 J 0.22 B 
33 05124/94 494 0.10 J 0.10 u 0.13 J 0.09 J 0.10 J 
34 06/07/94 499 0.18 JB 0.10 u 0.08 J 0.03 J 0.03 J 
35 06/23/94 505 0.09 J 0.14 J 0.12 J 0.07 J 0.15 J 
36 07/06/94 506 0.16 J 0.31 B 0.45 0.40 0.92 
37 07/19/94 512 0.21 B 0.36 B 0.58 0.10 u 0.21 
38 07/25/94 516 0.42 B 0.60 B 0.16 J 0.08 J 0.08 J 
39 08/01/94 519 0.20 B 0.26 B 0.13 J 0.10 u 0.10 u 
40 08/18/95 523 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
41 09/21/94 533 0.19 JB 0.20 JB 0.10 J 0.10 u 0.10 u 
42 10/10/94 544 0.21 B 0.20 JB 0.12 J 0.10 u 0.10 u 
43 10128/94 548 0.21 B 0.22 B 0.14 J 0.10 u 0.10 u 
44 11/21/94 563 0.32 B 0.24 B 0.10 u 0.10 u 0.10 u 

• 45 12/08/94 569 0.17 JB 0.12 J 0.10 J 0.10 u 0.10 u 
46 12121/95 591 0.26 B 0.23 B 0.10 u 0.10 u 0.10 u 
47 01/05/95 593 0.27 B 0.22 B 0.10 J 0.10 u 0.10 u 
48 01/30/95 605 0.27 B 0.21 B 0.10 J 0.10 u 0.10 u 
49 
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• 1 

1 03/01195 614 0.19 JB 0.22 B 0.10 u 0.10 u 0.10 u 
2 03/14/95 619 0.25 B 0.21 B 0.15 J 0.10 u 0.10 u 
3 04/12/95 628 0.18 JB 0.18 JB 0.10 u 0.10 u 0.10 u 
4 04/27/95 634 0.20 JB 0.17 JB 0.10 u 0.10 u 0.10 u 
5 05109195 646 0.10 u 0.16 JB 0.10 u 0.10 u 0.10 u 
6 05/25/95 652 0.18 JB 0.16 JB 0.10 u 0.10 u 0.10 u 
7 06/20/95 666 0.21 B 0.47 B 0.10 u 0.10 u 0.10 u 
8 07/06/95 668 0.18 JB 0.35 B 0.10 u 0.10 u 0.10 u 
9 07/19/95 675 0.17 JB 0.37 B 0.10 u 0.10 u 0.10 u 

10 08/01/95 677 0.19 JB 0.34 B 0.10 u 0.10 u 0.10 u 
11 08/31/95 687 0.17 JB 0.21 B 0.10 u 0.10 u 0.10 u 
12 09/13/95 689 0.16 JB 0.29 B 0.10 u 0.10 u 0.10 u 
13 10/09/95 696 0.16 J 0.20 JB 0.10 u 0.10 u 0.10 u 
14 11107/95 700 0.10 u 0.11 JB 0.10 u 0.10 u 0.10 u 

15 Minimum 0.09 J 0.10 u 0.08 J 0.03 J 0.03 J 
16 Maximum 0.42 B 0.60 B 32.00 B 0.40 0.92 

17 
18 Data qualifiers: 
19 J - indicates an estimated value and is used when mass spectral data indicate the presence of a compound, but 
20 the result is less than the specified reporting limit • 21 B - indicates the analyte was detected in the blank as well as in the sample. 
22 u - indicates the compound was not detected in the sample. The report value is one-half the laboratory 
23 reporting detection limit. 
24 JB - indicates the associated results are considered to be estimated based on findings of the WIPP data 
25 . validation procedure. This qualifier is applied to analytical results when minor deviations of program 
26 quality control or documentation requirements are discovered and are not subsequently corrected by the 
27 laboratory. 

• 
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WIPP VOC MONITORING PROGRAM DATA- STATION VOC-8 
All concentrations in parts per billion 

1 

2 09/06/91 39 0.32 B 0.29 1.40 0.10 u 0.10 u 
3 09111/91 45 3.30 B 1.50 1.80 0.11 J 0.10 u 
4 09/17/91 57 0.39 JB 0.25 24.00 0.12 J 0.10 u 
5 09/25/91 49 3.00 B 0.24 2.40 0.09 J 0.10 u 
6 09/29/91 61 0.24 B 0.19 J 0.37 0.08 J 0.10 u 
7 10/03/91 68 0.25 B 1.80 12.00 0.11 J 0.10 u 
8 10110/91 72 0.24 B 0.13 J 63.00 0.13 J 0.10 u 
9 10/17/91 82 0.28 B 0.18 J 16.00 0.11 0.10 u 

10 10/26/91 76 0.23 B 0.37 98.00 0.14 J 0.10 u 
11 10/31/91 84 0.23 B 0.10 u 124.00 0.14 J 0.10 u 
12 11/06/91 88 0.25 B 0.15 J 0.54 0.09 J 0.10 u 
13 11/13/91 94 0.26 B 0.10 u 21.00 0.11 J 0.10 u 
14 11/21191 106 0.22 0.18 J 0.76 0.09 J 0.10 u 
15 11/26/91 97 0.26 B 0.10 u 4.40 0.10 J 0.10 u 
16 12/06/91 110 0.28 B 0.10 u 0.44 0.10 J 0.10 u 
17 12/10/91 116 0.19 JB 0.73 0.66 0.11 J 0.10 u 
18 12/17/91 120 0.52 B 0.10 u 0.35 0.09 J 0.10 u 

• 19 12127/91 125 0.18 JB 0.10 u 0.31 0.09 J 0.10 u 
20 12131/91 129 0.17 JB 0.10 u 0.32 0.09 J 0.10 u 
21 08/05/92 208 0.32 B 0.76 3800.00 0.19 0.10 u 
22 11/23/93 429 0.13 J 0.22 B 56.00 0.15 J 0.43 
23 12/09/93 434 0.21 J 0.77 B 2.20 0.07 J 0.15 J 
24 12/16/93 435 0.14 J 0.30 B 4.50 0.06 J 0.12 J 
25 12120/93 440 0.11 J 0.18 JB 0.23 0.06 J 0.10 J 
26 12127/93 442 0.14 J 0.19 JB 0.47 0.13 J 0.13 J 
27 01106/94 445 0.17 J 0.24 B 0.72 0.17 J 0.17 J 
28 01119/94 450 0.46 0.44 B 0.51 B 0.15 J 0.14 J 
29 02/01194 455 0.25 0.22 B 0.24 0.11 J 0.13 J 
30 02/14/94 459 0.59 . 0.10 u 0.26 0.13 J 0.10 u 
31 03/03/94 463 0.16 J 2.30 B 0.25 0.10 u 0.10 u 
32 03/15/94 470 0.10 u 0.10 u 0.24 0.10 u 0.10 u 
33 03/29/94 473 0.10 u 0.10 u 3.30 0.10 u 0.10 u 
34 04/11/94 478 0.10 u 0.10 u 2.20 0.10 u 0.10 u 
35 04/28/94 485 0.10 u 0.10 u 0.28 0.10 u 0.10 u 
36 05/11/94 488 0.10 J 0.24 B 0.25 0.08 J 0.09 JB 
37 05/24/94 496 3.00 0.28 B 0.27 0.12 J 0.10 u 
38 06/07/94 501 0.15 J 0.20 B 0.65 0.07 J 0.10 u 
39 06/23/94 503 0.22 B 0.14 JB 0.10 J 0.10 u 0.10 u 
40 07/06/94 507 0.12 J 0.22 B 0.16 J 0.09 J 0.10 u 
41 07/25/94 514 0.19 JB 0.25 B 0.10 u 0.10 u 0.10 u 
42 08/01/94 521 0.21 B 0.19 JB 0.16 J 0.10 u 0.10 u 
43 08/18/94 524 0.10 u 0.42 0.10 u 0.10 u 0.10 u 
44 09/19/94 531 0.20 B 0.16 JB 0.33 0.10 u 0.28 

• 45 09/26/94 536 0.10 u 0.29 B 0.24 0.10 u 0.10 u 
46 10/31/94 551 2.70 B 0.20 JB 4.50 0.10 u 0.20 J 
47 11108/94 552 0.27 B 0.20 B 0.42 0.10 u 0.10 u 
48 11/21194 565 0.47 B 0.25 B 0.20 0.10 u 0.10 u 
49 
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Final No-Mi~tion Variance Petition DRAFT • 1 

1 01/05/95 592 0.28 B 0.27 3.20 0.10 u 0.10 u 
2 01/17/95 599 0.25 B 0.17 3.80 0.10 u 0.10 u 
3 02/15/95 610 0.10 u 0.22 B 1.30 0.10 u 0.10 u 
4 03/01/95 617 0.22 B 0.24 B 2.40 0.10 u 0.10 u 
5 03114/95 620 0.22 B 0.19 JB 0.11 J 0.10 u 0.10 u 
6 03/27/95 622 0.21 B 0.40 B 0.21 0.10 u 0.10 u 
7 04/27/95 638 0.20 JB 0.17 JB 0.10 u 0.10 u 0.10 u 
8 05/08/95 645 0.17 J 0.35 B 0.10 u 0.10 u 0.10 u 
9 05/25/95 653 0.20 JB 0.18 JB 0.11 J 0.10 u 0.10 u 

10 06/05/95 659 0.73 B 0.17 JB 0.11 J 0.10 u 0.10 u 
11 07/06/95 672 0.17 JB 0.15 JB 0.14 J 0.10 u 0.10 u 
12 07119/95 674 0.41 B 0.19 JB 0.11 J 0.10 u 0.10 u 
13 08/01/95 678 0.79 B 0.18 JB 0.12 J 0.10 u 0.10 u 
14 08/14/95 684 0.20 B 0.42 B 0.20 J 0.10 u 0.10 u 
15 09/13/95 693 0.16 JB 0.17 JB 0.10 u 0.10 u 0.10 u 
16 10/09/95 695 0.16 J 0.19 JB 0.10 J 0.10 u 0.10 u 
17 11/07/95 699 0.10 u 0.12 JB 0.10 u 0.10 u 0.10 u 

18 Minimum 0.10 J 0.10 u 0.10 0.06 J 0.09 JB 
19 Maximum 3.30 2.30 B 3800.00 0.19 J 0.43 
20 0.41 0.31 65.65 22.02 0.11 • 21 Data qualifiers: 
22 J - indicates an estimated value and is used when mass spectral data indicate the presence of a compound. but 
23 the result is less th~ the specified reporting limit. 
24 B - indicates the analyte was detected in the blank as well as in the sample. 
25 U - indicates the compound was not detected in the sample. The report value is one-half the laboratory 
26 reporting detection limit. 
27 JB - indicates the associated results are considered to be estimated based on findings of the WlPP data 
28 validation procedure. This qualifier is applied to analytical results when minor deviations of program 
29 quality control or documentation requirements are discovered and are not subsequently corrected by the 
30 laboratory. 

• 
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• Final No-Migration Variance Petition DRAFT 

WIPP VOC MONITORING PROGRAM DATA· STATION VOC-9 
All concentrations in parts per billion 

1 

2 09/06/91 42 0.20 B 0.29 8.40 0.11 J 0.10 u 
3 09/11/91 46 2.70 B 1.50 1.80 0.12 J 0.10 u 
4 09/24/91 65 0.45 B 0.19 J 1.30 0.11 J 0.10 u 
5 09/25/91 58 2.50 B 0.19 J 2.10 0.09 J 0.10 u 
6 09129/91 62 0.21 B 0.19 J 0.27 J 0.07 J 0.10 u 
7 10/03/91 69 0.19 B 2.90 65.00 0.13 J 0.10 u 
8 10/10/91 73 0.15 JB 0.13 J 63.00 0.15 J 0.10 u 
9 10/17/91 83 0.22 B 0.16 J 19.00 0.13 J 0.10 u 

10 10/26/91 77 0.18 JB 0.34 87.00 0.17 J 0.10 u 
11 11/06/91 85 0.28 B 0.53 0.64 0.09 J 0.10 u 
12 11/13/91 95 0.22 B 0.24 19.00 0.11 J 0.10 u 
13 11/21/91 108 0.23 1.10 0.66 0.09 J 0.10 u 
14 11/26/91 98 0.28 B 0.16 J 4.80 0.10 J 0.10 u 
15 12/06/91 111 0.28 B 0.29 0.96 0.10 J 0.30 
16 12/10/91 117 0.19 JB 0.86 0.61 0.10 J 0.10 u 
17 12/17/91 121 0.48 B 0.15 J 0.33 0.10 J 0.10 u 
18 12127/91 126 0.19 JB 0.14 J 0.32 0.09 J 0.10 u 

• 19 12/31/91 130 0.18 JB 0.54 0.34 0.09 J 0.10 u 

20 Minimum 0.15 0.13 0.27 0.07 0.10 
21 Maximum 2.70 2.90 87.00 0.17 0.30 
22 Average 0.51 0.55 15.31 0.11 0.11 

23 Data qualifiers: 
24 J - indicates an estimated value and is used when mass spectral data indicate the presence of a compoun~, but 
25 the result is less than the specified reporting limit 
26 B - indicates the analyte was detected in the blank as well as in the sample. 
27 u - indicates the compound was not detected in the sample. The report value is one-half the laboratory 
28 reporting detection limit 
29 JB - indicates the associated results are considered to be estimated based on findings of the WIPP data 
30 validation procedure. This qualifier is applied to analytical results when minor deviations of program 
31 quality control or documentation requirements are discovered and are not subsequently corrected by the 
32 laboratory. 

• 
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f!J~ Sandia National Laboratories 

Mr. Bob Kehrman 
Westinghouse Electric Corporation 
Waste Isolation Pilot Plant 
Post Office Box: 2078 
Carlsbad, New Mexico 88221 

Dear Mr. Kehrman: 

April 09, 1996 

Operalod far !he U.S. Dllpartmenl rl Energy br 
Sandia Corporation 

~. I'N 87185-1335 
L.Mnnonl. CA ~1.o969 

Pt.lne: (505) &4oOm 
Fe: (50S) 840518 
lnlemet: msvdlue-.undiii-~~C~V 

• 

Per your request, Sandia National Laboratories is pleased to provide you the attached report which 
descnoes the concept and impacts of a backfill for the Waste Isolation Pilot Plant. This report is geared 
toward providing the necessary infonnation for inclusion in the RCRA Part B Permit Application. • 
Information dealing with the backfill's effect on the mobile actinide source tenn will be contained in th~ 
Compliance Certification Application in greater detail. 

If you have further questions or need for clarification, please contact Tliil Nowak at 505-238-1725 or 
Vann Bynum at 505-848-0638. 

Sincerely, 

Margaret S. Y. Chu 
_ Deputy Project Manager 

· Exceptional Service in the National Interest • 
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Control of the Chemical Environment 
Through Implementation of 
an Mg~ Backiill Material 

AprilS, 1996 



1. Introduction 

A backfill system has been designed which will control the chemical environment of lhe 
post-closure repository to a doiD2in where the actinide solubility is within its lowest 
region. The actixride solubility is highly dependent on the chemical species which 
constitute the fluid, the resulting pH of the fluid, and the oxidation state of the actinide 
which is stable under the specific conditions. Within some scenarios of the WIPP 
Performance Assessment (P A), there will be a significant quantity of carbon dioxide 
(CO:z) generated as a result of microbial degradation of carbon containing waste material 
(i.e. cellulosics, plastics, and rubbers). The formation of C~ has a significant impact on 
the solubility of the actinides through the following processes: 

1. Upon contact with water, carbon dioxide reacts according to the equation. 

forming carbonic acid. Carbonic acid, although a relatively weak acid. is capable of 
driving the pH of the repository into the acidic range where the solubility of the actinides 
is typically ai its highest point. 

2. As the carbonic acid dissociates according to the equations 

and 

carbonate species are generated. The carbonate ion is known to bind very strongly to the 
actinides, fomring stable. relatively highly soluble species. The presence of carbonate in 
any significant quantity therefore drives the actinide solubility to much higher values due 
to both lowering pH and forming soluble actinide carbonate complexes. 

To mitigate these two detrimental effects of C02 generation, a material was required 
which would prevent the decrease in pH of the brines and minimize the ability of the 
carbonate jon to remove C02 and thus participate in complexation reactions. The 
alkaline earth oxides (e.g. MgO) were identified as fulfilling these two functions. 

The alkaline earth oxides react with water according to the following equation: 

MgO(s) + H20 ~ Mg(OH)2(s) 

The hydroxide thus formed is then available to reacr with carbonic acid 
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thus effectively removing the carbonate from the system due to MgC~ being quite 
insoluble. The mineralogy of the solid magnesium carbonate phase is being investigated, 
but will not impact the pH buffering capacity. 

2. Description of the Backfill System 

The backfill material will be emplaced as a dry granular or pelletized mareriaJ in b3.::,CJS. 
The bags serve two purposes: 1) provide ease of handling during the operational phase. 
and 2) provide protection from premature exposure to atmospheric c~ during handling 
and prior to room closure. 1be bags may be made out of plastic or cellulose. 

Granular or pelletized material is specified for a several reasons: 

• reduction uf dusting polential in case of a premalure bag rupture 
• ensure that sufficient permeability is maintained to make the bacldill material 

accessible to any brine flow 
• reduce the probability of the backfill material being flushed out of the repository 

system by entrainment in an established brine flow field. 
• provide for a high enough material density so that suffi~~(bac~ material can be 

emplaced without major operational difficulties . 

For the backfill material to be effective, it must be emplaced such that it is available to 
react with any brine that may reach the repository and with any CO.z which is generated as 
a result of microbial action. To ac:cOmplish this, a design has been developed which 
provides for the dispersal of the backfill material throughout the waste emplacement The 
specifics of this design are being documented by Westinghouse Waste Isolation Division. 

Many chemical forms ofMgO are available, but to ensure sufficient reactivity, the form 
resulting from low-temperature dehydration of magnesium hydroxide is required. Other 
forms. such as that resulting from calcination of magnesium carbonate or dolomite 
{ Cai.M:g(C03h} , may not demonstrate sufficient reactivity to ensure the desired chemical 
effects. 

3. Impacts on Balance of System 

3.1 Gas Generation 

The addition of MgO as a backfill material will increase and maintain the solution pH of 
the repository in the basic region. There has been no identified dependence of the 
generation rate of C02 by microbial action as a function of solution pH. With respect to 

2 



the corrosion of steels, there has been identified a correlation between pH and corrosion 
rate, and thus hydrogen generation rate1• However, the experiment.'\lLo;eci to determine the 
range of hydrogen generation rates utilized in P A 1 were performed at a pH of 
approximately 10. which approximates the pH region expected from the addition of a 
MgO backfill 3 Additionally, the range of gas generation rates provided to the PA has 
already taken into account the potential for variations in rates due to pH effects. 

4 

As previously discussed in Section l, there are no new gas generating reactions 
introduced by the addition of MgO. Although the MgO could be postulated to have 
adsorbed some gases during handling and transportation, the potential for this is 
minimized by the bagging of the material Even if there were to be adsorbed gases. 
desorption generdlly requires elevated temperatures to be effective. No elevated 
temperatures are anticipated in the repository. 

The addition of MgO will however impact the total quantity of gas which may be present 
in the repository. As described in section 1, the MgO is being added to react with the 
C02 potentially being generated by microbial action. There will therefore be an overall 
decrease in the total quantity of gas which may be present in the repository for scenarios 
in which significant microbial gas generation is assumed. This decrease of gas quantity is 
not significant in comparison with the total quantity of gas which may be generated by all 
processes during the repositmy lifetime. 5 

Since the MgO backfill is being added in large excess. any quantity of brine which may 
enter the repository will be sarura[ed with respect to the appropriate MgO reaction 
products. Therefore, any chemical changes induced as a result of the addition of MgO as 
a backfill is independent on the degree of saturation of the repository. 

3.2 Disposal Room 

The backfill material will oecupy what would have been void space within the previous 
project baseline. Filling of this space will therefore have an effect on the closure rate of 
the repository. As shown in Figure 1, the rate of closure is dependent on the presence of a 
material filling the void space, in this previous case, salt was used ac; a cnmparlson. The 
curve for salt back:fill was developed using a salt backfill creep model to describe 
de.nsification with time. Thus, the resulting closure curve was reflective of the salt 
achieving a permeability nearly equivalent to that of the sunounding halite. 

Within the current backfill design, not all of tl}._e available void space will be :filled. This 
is primarily due to the design requirement quantity not requiring all of the void space for 
the amount of backfill specified, and operational concerns regarding placement. The net 
effect of this quantity of backfill being added is that we will achieve a closure curve 
intermediate between the "no backfill" curve (i.e. the current baseline) and the "salt 
backfill" included curve. We believe that the effect of the closure rate arising from 
emplacement of the cUirent backfill system will have minimal impact on the Compliance 
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Certification Application (CCA) calculations. The anacbed chart shows that most of the 
closure will be achieved early in the Jife of the repository and thus could only have any 
impact at all during the first several htmdred. years post-closure. Even during this_ time 
frame we feel that the impact will be within the expected variation of the calculations. 
Previous PA calculations have shown that the porosity of bacldllls in the drifts, 
experimental region, and shaft below the seal, and the volume fractions of materials 
which are expected to have an impact on the fmal room porosity to be less important 

li 67 parameters to comp ance. · 

3.3 Culebra Transport 

The chemical conditions can have an impact on the tr.m~-pon of mobile species. 
However, the ~ values to be used to describe chemical retardation in the Culebra have 
not been provided to PA at this time and the investigators responsible for determining and 
providing those values are incotparating the effect of the modified repository conditions 
on the ~ values. 

3.4 Colloidal Actinide Source Term 

The Colloidal Actinide Source Term is sensitive to the chemical conditions in the 
repository. For example. the concentration of actinide intrinsic colloids is dependent on 
the pH of the fluid. At extremely low ~H values (i.e. highly acidic solutions), actinide 
intrinsic colloid formation is iDhibit~. At all of the pH values which could be possible 
within the repository, both with and without backfill material, actinide intrinsic colloids 
may be formed However. the residual concenlration of kinetically stable actinide 
intrinsic colloids is dependent on the pH. Experiments within the Colloidal Actinide 
Source Tenn Program have measured the residual concentration of actinide intrinsic 
colloids as a function of pH and the effects are thus accounted for. 

The formation of actinide-bearing humic colloids is also impacted by the introduction of 
MgO backfill. Humic substances are known to complex with metal cations, including 
actinides.9 This complexation is typically through hydroxyl or carboxylic acid 
functionalities and is therefore pH dependent to some degree. Humic ~ubstances also will 
complex with non-actinide metal cations. such as magnesium. The magnesium added in 
the backfill competes with the actinides for complexation with the humics, resulting in a 
reduced contribution to the mobile actinide concentration from the humic substances. 

4. References 

1 Telander, M. R. &. Westerman (1995) Hydrogen Genermion by Metal Corrosion in SimultJted Waste 
Tsolarion Pilar Plant Environmenzs: Firuzl &pon. (draft) · · 
1 Wang Y. & L. Brush, (1996) Estimates of Gas-Generation PartZ1'/I.etcrsfor rlu! Long-Term WJPP 
Performance AsSQSment memo to Martin S. Tierney, 1126/96. 
, Telander, M. R. & Westerman (1993) Hydrogen Generation by Meuzl Co"osion in Simulated Wa.src 
Tsolmion Pilor PLant Environments: Progress Report for the Period November 1989 through December 
1992. SAND92-7347, Sandia National Laboratories, Albuquerque, NM. 
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"Wang Y. & L. Brush, (1996) Esrimares af Gas-Generation Parameters for the Long-Term WIPP 
Performanu Assessmen: memo to MartinS. Tieroey, 1126196. 
5 Nowak. E. J. (1996) personal communication. 
6 Sandia WIPP Project, (1992) Preliminary P~trformance AJsessmmtfor rhe Waste Isolalion Pilar Plant, 
Dtct!mbt:r 1992. Vohunt!4: Uncertainryand SensitivityAnalysisfor40 CFR 191, Subpart B. S_..\ND92-
0700/4. Sandia National Laboratories, Albuquerque, NM. 
7 Sandia WIPP Project, (1992) Preliminary Ptiformance Assessmemjor the Waste Isolation Pilor Plant, 
Decembl!r 1992. Vobunl! 5: Uncertainty and S~tnsitiviry Analysis afGas and Brine Migration for 
Undisrurbed Performance. SA.ND92-070015. Sandia National Laboratories, Albuquerque, NM. 
1 Cleveland, J. (1979) The Chemistry of Plutonium. American Naclear Society, La Grange Park. n... 
9 Cboppin, G. R. (1988). "Humics and Radionuclide Migration," RadiochemicaAcuz. Vol. 44/55. pt. 1, 
23-28. 
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,NATIONAL- M A T E R I A L SAFETY 

• 
REFRACTORIES & MINERALS 

DATA_ _SHEET 

ADDRESS 

PROOUCT NAME 

1852 Rutan Drive 
Livermore, california 94550 

MAG·PLUS; ML·F98; 
NUTRI·MAG; PRILLS; 
PYRO·MAG 

LABEL NO. None MSDS NO. 0150-4 

DATE July 27, 1994 

EMERGENCY PHONE: (510) 449·5010 

CHEMICAL NAME: Magnesiua oxide DOT ID NUMBER : NAp 

----·---------------------------------------------------------------I: INGREDIENTS •••••·•·•••·•·•••••••••••••••••••• 

EXJ22SUre limits SARA TITLE 

1993·94 1910.1000 II I I SECTION 

Ingredient ~ CAS NLI!ber ACGIH TLV's (TUA) OSHA PEL's ~TUAl 313 REPORTABLE 

Magnes i Ull oxide 100 1309·48-4 10 rrs/m3 Cfune) 5 1J19/m3 Cfune) No 

------~-----------------------------------------------------------------------------------------------
II. PHYSICAL DATA 

\_. 

APPEARANCE GraraJlar, dry COLOR : Light gray SPECIFIC GRAVITY (~cc): 1.0 - 4.0 

BOILING POINT: NAp OOOR None SOLUBILITY IN WATER CX) Nil 

MELTING POINT: NAp pH NAp VAPOR PRESSURE (mm Hg) NAp 

-·-····-------------------------------~------------------------------------------------------- --------
111. PERSONAL PROTECTIVE EQUIPMENT 

RESPIRATORY PROTECTION 

HAND PROTECTION 
EYE PROTECTION 

Respirator approved by NIOSH/MSHA and adequate for contaminant concentrations 

encountered. 
l~rvious gloves are reccmnended. 
Safety glasses are recommended. 
Local exhaust recommended to maintain exposures below TLV's and PEL's. 

OTHER 

____________ ... -----------------------------------------~----------------------------------------------
IV. EMERGENCY MEDICAL PROCEDURES 

S(IN: wash with soap and plenty of water. 

EYES: 
Irrigate iaaediately with copious amounts of water. consult physician if necessary. 

INHALATION: Ren¥)Ve to fresh air. 

~------------------------------------------------~---------------------------------------------------
NAp= Not Applicable NAv =Not Available 



2. 

. .. . . · ~·--·--·----------------·-------------·; ______________________ _ 

·····························•····•··~~ • HEALTH INFORMATION 

. CARCINOGENICITY: NAp . . ed contact~ May aggravate-
• . - . , ct on proLonged or repeat 

MaY irritate the -respl ratorv tra 
lNKALkTiON: . • • rat' ory concli tions. 

pre·ex1st1n; respl 

cause irritation. 
Repeated or prolonged contact may 

St:JN: 

EYES: 
May irritate or injure eyes. 

LD : NAV 
so ·-----······ 

-----~------------------------------------------------
-------------·········-------------~I. FIRE & REACTIVITY DATA 

STABILITY Stable 

'•fl.A$11 POINT NAp 
FL.AMI'IABLE .LIMITS: NAp . 
UNUsUAL FIRE & EXPLOSION IIAZARDS: NAp 
HAZARDClJS OEta4POSIT10H PROOUCTS: NAp 

INCOMPATIBILITY NAp 
EXTINGUISHING MEDIA: NAp 
CONDITIONS TQ AVOID: NAP 

' . ----·------------------------------------------------------------------------------
~------------------ ENVIRONMENTAL VII. 

SPilL OR LEAK PROCEDURES: Use dust free methods of cleanup. 

· · · · · · 
00 

f" l used p' rOduct should be tested 'to determine hazard stat'us and disposed in 
\iiASl'E DISPOSAL METH . : 1 na . . . 

acc()rdaN:e with federal, state and Local laws and regulat1ons. 

--------------------------------------~---------------------------------------------------------------
"VIII. ADDITIONAL INFORMATION 

1 • . IJse an' apP'i'oved ' r~pirator i1fdust is created during hardling, .installation or tearout • 

. :i~ .: Toxic r1sk maY be ~~l .t~red by chemical or physical ·changes caused by conditions of use. 

3~ '':.May' ~~:- st iJ:lPerv·;\me'n .wet. 

~----~--~~~-------~---------------------------------------~---------------------------------------·--· 

Prepared by: Corporate Environmental Services 

-----------------~------~------------------------------------------------------·*··--------------·--------·-------·-· 
The information in this MSDS was obtained from sources which we believe are reliable. · However, the information is 

provided without any representation or warranty, ~eJIPress or inpl ied, regarding the accuracy or correctness. 
The conditions or methods of handling, storage, use and disposal of the product are t:'eYond our control and may be 

beyond our knowledge. For this and other reasons we do not assune responsibility and expressly disclaim liability for 
loss, damage or expense arising out of or in any way connected with the handling, storage, use or disposal of the 
product. 



~• 

Iii 

,NATIONAL-
M A T E R I A L SAFETY 

. SHEET , DATA 
REFRACTORIES & MINERALS 

ADDRESS 1852 Rutan Drive LABEL NO. Hone MSDS NO. 0150·4 
Lfvennore, tal tfomia 94550 

PROOUCT NAME : MAG·PLUS; ML·F98; DATE July 271 1994 
NUTRI·MAG; PRILLS; 
PYRO·MAG EMERGENCY PHONE: (510) 449·5010 

CHEMICAL NAME: Mll;nes i Lll oxide DOT ID NI.J4BER : NAp 

I. INGREDIENTS 

Ex22sure Limits SARA TITLE 
1993-94 1910.1000 II I I SECTION 

Ingredient ...!... CAS Nurber ACGIH TLV's ~TUAl OSHA PEL's ~TUAl 313 REPORTABLE 

Magnesiua oxide 100 1309·48-4 10 rw;J/m3 Cfune> 5 mg/m3 (fune) No 

II. PHYSICAL DATA 

APPEARANCE Gra,...lar 1 dry 
BOILING POINT : NAp 

COLOR 
OOOR 
pH 

Light gray 
None 

SPECIFIC GRAVITY (gm/cc): 1.0 • 4.0 
SOLUBILITY IN UATER (%) Nil 

MELTING POINT: NAp 

RESPIRATORY PROTECTION 

HAND PROTECTION 
EYE PROTECTION 
OTHER 

NAp VAPOR PRESSURE (mm Hg) : NAp 

III. PERSONAL PROTECTIVE EQUIPMENT 

Respirator approved by NIOSH/HSHA and adequate for contaminant concentrations 
encountered. 
I~rvious gloves are recoamencled. 
Safety glasses are recommended. 
Local exhaust recommended to maintain exposures below TLV's and PEL's. 

IV. EMERGENCY MEDICAL PROCEDURES 

S~IN: Wash with soap and plenty of water. 

EYES: Irr igate immediately with copious amounts of water. Consult physician if necessary. 

INHALATION: R~nove to fresh air. 

------------------------------------------------------------------------------------------------------
NAp= Not Applicable NAv =Not Available 



2. 

-----------------------~-----~---------~·-----------~-------------------------~--------fl ·-------------
V. HEALTH INFORMATION 

CARCINOGENICITY: NAp 

INHALATION: May irritate the respiratory tract en prolonged or repeated contact. May ag9ravate 
pre-existing respiratory conditions. 

SKIN: Repeated or prolonged contact •Y cause irritation. 

EYES: May irritate or injure eyes. 

LD50: NAY 

VI. FIRE & REACTIVITY DATA 

STABILITY Stable INCOMPATIBILITY NAp 
EXTINGUISHING MEDIA: NAp 
CONDITIONS TO AVOID: NAp 

'FLASH POINT NAp 
FLAMMABLE .LIMITS: NAp 
UHUSUAL FIRE & EXPLOSION HAZARDS: NAp 
HAZARDCIJS DECC»>POSITION PROOUCTS: NAp 

VII. ENVIRONMENTAL 

SPILL OR LEAK PROCEDURES: Use dust free methods of cleanup. 

\lASTE DISPOSAL METHOO: Final used product should be tested 'to determine hazard stat'us and disposed in 
accordance with federal, state and local laws and regulations. 

·vrii. ADDITIONAL INFORMATION 

1. :Use an approved respirator if dust is created during handling, .installation or tearout • 
. t~ · Toxi.c dsl: may t>e· altered by chemical or physical changes caused by conditions of use. 
3. · May become st ippery-when wet. 

--------~------------------------------------------------------~- -------p-- -------------·-------------

0150-4 

Prepared by: Corporate Envi rormental Services 

The information in this MSDS was obtained from sources which we believe ere reliable. · However , the information is 
provided without any representation or warranty, express or implied, regarding the accuracy or correctness • 

The conditions or methods of handling, storage, use and disposal of the product are J:eyond our control and may be 
beyond our l:nowledge. For this and other reasons we do not assume responsibility and expressly disclaim liability for 
loss, damage or expense arising out of or in any way connected with the handling, storage, use or disposal of the 
product. 
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