
DEPARTMENT OF THE ARMY 
U.S. ARMY GARRISON WHITE SANDS 

100 Headquarters Avenue 
WHITE SANDS MISSILE RANGE, NEW MEXICO 88002-5000 

REPLY TO 
ATTENTION OF 

Directorate of Public Works 

Mr. John Kieling, Acting Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

FEB 1 4 2012 

SUBJECT: RCRA Facility Investigation Work Plan SWMU 86 & 87, Main Post Sanitary 
Landfill and Construction Landfill Documents for NMED Administrative Record 

Dear Mr. Kieling, 

Enclosed for your records are the documents titled: 

MEVATEC Corporation, Demonstration for Groundwater Monitoring Suspension Request 
Main Post Landfill White Sands Missile Range, 22 December 1995. 

MEVATEC Corporation, Installation of Monitoring Wells at the _Main Post Landfill White 
Sands Missile Range, October 1996. 

MEVATEC Corporation, Report of Results, Groundwater Monitoring at the Main Post 
Landfill White Sands Missile Range, October 1996. 

MEVATEC Corporation, Delineation of Groundwater Monitoring Contamination Near the 
Main Post Landfill and the Former STP Effluent Discharge Areas, White Sands Missile Range, 
December 1997. 

White Sand Technical Services, LLC, Closure and Post-Closure Care Plan, Municipal and 
Asbestos Areas, Main Post Landfill White Sands Missile Range, December 2008. 

White Sand Technical Services, LLC, Groundwater Monitoring Report, Calendar Year 2007, 
STP Percolation Ditches, SWMU 82, White Sands Missile Range, June 2008. 
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These documents are being submitted to the New Mexico Environment Department (NMED) 
Administrative Record as requested in your Notice of Disapproval (NOD) dated November 4, 
2011 (HWB-WSMR-11-011). The NOD stated that the Permittee must submit copies of all 
documents listed in Comments 5, 9, 12, and 18 by February 13, 2012. No document is being 
provided for Comment 5. The Work Plan will be revised with the correct Open File Report 
number for the Kelly, 1973 reference. The document listed in Comment 18 titled "Geological 
Report for Preliminary Site Assessment at Main Post Landfill" by Tierra Engineering is not 
available and cannot be provided at this time. If the document becomes available, WSMR will 
provide a copy upon submittal of the revised Work Plan. 

"I certifY under penalty of law that this document and all attachments were prepared 
under my direction or supervision according to a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowledge 
and belief, true, accurate, and complete. I am aware that there are significant penalties 
for submittingfalse information, including the possibility of fine and imprisonment for 
knowing violations. " 

Should you have any questions regarding this matter, please contact Mr. Benito Avalos 
of our Environmental Compliance Branch at (575) 678-2225. 

I am forwarding a copy of this letter without enclosures to Mr. Dave Cobrain, NMED-HWB; 
Ms. Leona Tsinnajinnie, NMED-HWB; Mr. Paul Torcoletti, EPA Region 6; and 
Mr. Sudhakar Matlapudi, Shaw Inc. 

Enclosures 

Sincerely, 

~a.~ 
Thomas A. Ladd 
Director, Public Works 
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DEMONSTRATION FOR GROUNDWATER 
MONITORING SUSPENSION REQUEST 

MAIN POST LANDFILL 
WHITE SANDS MISSILE RANGE 

22 December 1995 

Submitted to: 

U.S. Army 
White Sands Missile Range 

Directorate of Environment and Safety 
White Sands Missile Range, New Mexico 88002·5201 

Prepared by: 

MEVATEC Corporation 
White Sands Missile Range 
WSMR, New Mexico 88002 
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DEPARTMENT OF THE ARMY 

U.S. ARMY WHITE SANDS MISSILE RANGE 
WHITE SANDS MISSILE RAN(iE. NEW MEXICO 88002· 

lllPLY TO 
ATTINTION O• 

J~nuary 5, 1996 

Environmental Services Division 

Mr. J. Edward Hansen 
State of New Mexico Environment Department 
Permitting and Compliance Section · 
Solid Waste Bureau 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Dear Mr. Hansen: 

Enclosed are the results of ou~ Fate and Transport Modelling 
of the Main Post Landfill at White. Sands Missile Range (WSMR). 
The modelling results indicate no .potential for ground-water 
contamination which should be helpful in determining what 
flexibility can be granted WSMR for the Main Post Landfill under 
Section 110 of the New Mexico Solid Waste Management Regulations. 

I.t is understood that the mod~lli~g results fulfill only the 
technical requirements and that a :final det:ermination can only be 
made after evidence fro"lground-w.ter'testing which demonstrates 
no contamination attributable to the Main Post Landfill is 
provided to your office. We anticipate providing this 
information to you by ~ovember 19.97. 

We would like to tJ;iank you for .. .the extension from 
January 2, 1996 to January 11, 199~, for this report, granted 
during a telephone conversation on.· December 27, 1995, with 
Mr. John Kieling of your office and Mr. Javier Mendoza of our 
directorate. · 

" Should you have any questions regarding this information, 
please contact Mr. Javier Mendoza, Environmental Services 
Division, Directorate of Environment and Safety, at 
(505) 678-2224/2415. . 

Sincerely, 

~a.M 
Thomas A~ Ladd 
Director, Environment and Safety 

Enclosure 
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EXECUTIVE SUMMARY 

New regulations imposed by the US EPA and New Mexico Environment Department have required 
changes in solid waste management practices. The Main Post Landfill located at White Sands 
Missile Range has been affected by these regulations. The landfill accepts nonhazardous waste from 
all of the 850 residential units, as well as from all facilities located at the Main Post area. 

The purpose of this study is to demonstrate that there is no potential of contamination of 
grolllldwater from contaminates discharged from the Main Post Landfill. Based on the findings of 
the study a GroWldwater Monitoring Suspension Request (OWMSR) in accordance with the New 
Mexico Solid Waste Management Regulations is hereby submitted. Presented in this report are the 
findings of the study that determine the potential for the generation of leachate from the landfill and 
the fate and transport of that leachate to groundwater. 

Information about the geology and hydrology of the area of the Main Post Landfill was collected and 
input into computer models. The Hydrologic Evaluation of Landfill Performance (HELP) and the 
Multimedia Exposure Assessment (MUL TIMED) computer models, indicate that there is no 
potential for the contamination of groundwater below the Main Post Landfill. Based on these 
findings, a demonstration has been made that there is no potential for migration of hazardous 
constituents fonn the Main Post Landfill to the uppermost aquifer during the post-closure care period 
of30 years. 
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LIST OF ACRONYMS 

I EPA Environmental Protection Agency 

I GWMSR Groundwater Monitoring Suspension Request 

HELP Hydrologic Evaluation of Landfill Performance 

I MPL Main Post Landfill 

I MULTIMED Multimedia Exposure Assessment Model 

I 
NMPM New Mexico Prime Meridian 

scs Soil Conservation Service 

I SWMR Solid Waste Management Regulations 

I USDA United Stated Department of Agriculture 
,,. 

WES Waterways Experiment Station 

,. I WSMR White Sands Missile Range 
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1.1 Purpose and Scope 

The purpose of this study is to present a demonstration for a Groundwater Monitoring 
Suspension Request (GWMSR) for the White Sands Missile Range - Main Post Landfill 
(MPL). The Solid Waste Management Regulations (SWMR-4, Section 801.C) allow for a 
Groundwater Monitoring Suspension Request (GWMSR) for solid waste facilities where it 
can be demonstrated that there is no potential for migration of ha7.ardous constituents from 
the landfill to the uppermost aquifer during the active life of the landfill and the post-closure 
care period. The findings of the study will be presented to the Solid Waste Bureau of the 
New Mexico Environment Department. In order to detennine the potential for groundwater 
contamination the following technical approach was followed: 

1.2 

• Developed a conceptual site model of the geology and hydrology based on 
information obtained from borings and wells located at, and in the vicinity of, 
theMPL. 

• Completed HELP Model simulations to detennine the potential magnitude 
of leachate generated from the MPL. 

• Using the results obtained from the previous task, modeled the fate and 
transport ofleachate to groundwater, which is approximately 200 feet deep, 
using the MUL TIMED program. 

Location and Description 

The Main Post Landfill (MPL) is located approximately 3 miles east of the WSMR Main 
Post area (Figure 1-1) in portions of Section 21, 22, 27 and 28, T22S, R5E NMPM and 
occupies an area of approximately 25 acres. The MPL accepts non hazardous waste 
generated from all of the 850 residential units as well as from all facilities located at the 
Main Post area. This includes residential, yard and commercial waste. 

The MPL consists of three sections (Figure 1-2) on the basis of period of usage and material 
disposed: 

• Original Landfill - The original landfill area is at the center of MPL which opened 
in 1983. This area measures approximately 630 x 700 feet and is surrounded by an 
8-foot high chain-link fence. Wastes disposed in the original landfill area consists 
of residential, office and other trash. Five filled and covered cells with approximate 
dimensions of 100 x 400 x 25 feet deep reportedly exist within the original landfill 
area. 
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• Contractors Area - The contractors area is located east of the original landfill. This 
triangular parcel occupies about five acres and is used by WSMR contractors for the 
disposal of construction and demolition wastes. The older inactive construction 
landfill cells are located in the southern portion of this area Two inactive, filled and 
covered cells are in the southern portion of the contractor's area and two cells, one 
active and one inactive, exist in the northern portion. 

• Present landfill - The present landfill area, located immediately west of the original 
landfill, may eventually occupy an area of similar dimensions as the original landfill. 
A 4-foot high barbed wire fence separates the present landfill from the road to the 
south. An 8·foot chain line fence runs north-south between the original and present 
landfill areas. Wastes disposed in this area are similar to those disposed in the 
original landfill area and include residential, office and other municipal trash. Three 
inactive, filled and covered cells reportedly exist in the present landfill area. One 
active cell which measures approximately 85 x 710 x 35 feet deep is currently in 
operation. 

2.0 COMPUTER MODELS 

2.1 Introduction 

Two computer programs were used to predict the potential for contamination of groundwater 
from leakage from the MPL, the Hydrologic Evaluation of Landfill Performance (HELP) 
Model and the Multimedia Exposure Assessment (MUL TIMED) Model. The HELP Model 
is used to predict the volume of leachate that would be generated from a landfill. The 
MUL TIMED Model is used to predict the fate and transport of contaminates through the 
unsaturated zone and in the groundwater aquifer. A discussion on each computer program 
is provided in the following paragraphs. 

2.2 Hydrologlc Evaluation of Landfill Performance (HELP) Description 

The Hydrologic Evaluation of Landfill Performance (HELP) computer program is a quasi
two-dimensional hydrologic model of water movement across, into, through and out of 
landfills. The program was developed to conduct water balance analyses of landfills, cover 
systems and solid waste disposal and containment facilities. The HELP program was 
developed by the U.S. Army Engineer Waterways Experiment Station (WES}, Vicksburg, 
MS, for the U.S. Environmental Protection Agency (EPA). 

The input parameters for the program are average long term weather data, soil properties, and 
landfill design data. The program then uses solution techniques that account for the effects 
of surface storage, snowmelt, runoff, infiltration, evapotranspiration, vegetative growth, soil 
moisture storage, lateral subsurface drainage, leachate recirculation, Wlsaturated vertical 
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drainage, and leakage through soil, geomembrane or composite liners. The model then 
estimates the amounts of runoff, evapotranspiration, drainage, leachate collection and liner 
leakage. 

2.3 Multimedia Exposure Assessment Model (MUL TIMED) Description 

The Multimedia Exposure Assessment Model simulates the transport and transfonnation of 
contaminates released from a waste disposal facility into the multimedia environment. 
MUL TIMED utilizes analytical and semi-analytical solution techniques to solve the 
mathematical equations describing flow and transport. 

The input parameters (SI units) for the program are unsaturated zone, saturated zone, aquifer, 
and contaminant characteristics. Some of the characteristics include: porosity, hydraulic 
conductivity, moisture content, bulk density, thickness, gradient, infiltration rate, etc .. 

3.0 SITE GEOLOGY AND HYDROLOGY 

The MPL, located approximately 3 miles east/southeast of the Main Post, is situated on the perimeter 
of an alluvial fan, which in part, makes up the bolson fill deposits of the Tularosa Basin. The 
Tularosa Basin formed as a result of faulting which raised adjacent mountain ranges relative to the 
basin floor. Cenozoic sediments eroded from the Organ and San Andreas Mountains, accumulated 
in the basin forming several hundred meters of bolson-fill deposits comprised of gypsiferous sands, 
silts and clays. Alluvial fans extend from the flanks of the mountains into the basin. 

Tierra Engineering (1993) drilled fifteen soil borings around the perimeter of the MPL. Two of the 
borings were drilled to a maximum depth of 141.5 feet below ground surface. lnfonnation from the 
soil borings indicate the geology in the vicinity of the MPL is characterized as interbedded sands and 
silty sands with caliche. Silty and sandy clays were noted from depths of 60-65 feet along the 
southwestern border of the landfill. No indication of soil moisture or groundwater saturation was 
noted on the boring logs. 

The USDA Soil Conservation Service (SCS) Soil Survey of White Sands Missile Range, New 
Mexico (1976) classifies most of the surficial soils in the vicinity of the MPL as shallow, well~ 
drained sandy to slightly clayey loam of the Dune land Dona Ana complex. The soils of this 
association consist of blowouts and wind-shifted active sand dune deposits. In a representative 
profile, the surface layer is light-brown sandy loam about 4 inches thick, and the subsoil is brown 
and light-brown clay loam about 20 inches thick. The substratum consists of pink, limey loam to 
light-brown clay loam. The soil is moderately penneable and slightly to strongly calcareous. This 
association extends to a depth of approximately 60 inches below land surface. 

The WSMR Main Post derives its water supply from an aquifer in the upper bolson fill deposits. 
This aquifer contains water derived from mountain water sheds forming a wedge shaped belt of 
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potable water over 30 miles long. Good quality groundwater occW'S near recharge areas, but 
becomes progressively more mineralized downgradient toward the interior of the Tularosa Basin. 
This is attributed to the slow migration rate of groundwater from recharge to discharge areas and the 
presence of readily soluble minerals in the bolson sediments . 

The closest monitoring well, T-29, located slightly up and side gradient of the MPL, was drilled in 
1982 to monitor water quality in the vicinity of the sewage treatment plant outfall channel. The 
lithologic log recorded from drill cuttings indicate alternating horizons of sands and gravels to a 
depth of 80 feet, at which a twenty-foot thickness of sandy clay was noted. A coarse-grained sand 
was recorded from I 00-120 feet underlain by sandy clays down to 260 feet below ground surface. 
The well was completed at a depth of 255 feet, screened from 245 to 250 feet, and slotted intervals 
from 210-245 feet and 250-255 feet below ground surface. The measured depth to groundwater in 
August of 1995 was 202.5 feet. Depth to water measurements in other monitoring wells in the 
vicinity of the MPL indicated water levels of208.9 feet (Well No. B-2) and 209.9 feet (Well No. T-
35) below ground surface (Meyers, 1995). 

Groundwater beneath the landfill is delineated into freshwater and saline water. As stated 
previously, the depth to groundwater in the area of the MPL is approximately 200 feet. The 
thickness of freshwater at the MPL is between 600 and 800 feet thick. The thickness of the saline 
portion of the aquifer is in excess of 2,000 feet. The general groundwater flow direction in the 
vicinity of the MPL is to the southeast away from the water supply wells for the Main Post. The 
calculated horizontal hydraulic conductivity of the freshwater portion of the aquifer in the Main Post 
area is 6 feet per day (700 rn/yr) (Risser, 1988). 

Water quality in the freshwater portion of the aquifer in the region of the MPL is generally of good 
quality. Laboratory analysis of a sample collected from T-29 indicates that the total dissolved solids 
concentration is 440 mg/l (USGS, 1989). 

4.0 WEATHER DATA 

The weather data required for the HELP Model is classified into four groups: evapotranspiration, 
precipitation, temperature, and solar radiation. The user may enter weather data using several 
options; data provided for selected U.S. cities that the user may use as default data, or the user may 
manually input data more characteristic of the landfill site. The White Sands Missile Range Forecast 
Section collects weather infonnation for WSMR. This group published the Climate Calendar, May 
1994 (Eschrich), which is a compilation of historical weather data. The report presents data 
collected from three weather monitoring stations at WSMR. From 1950 to 1978, weather data was 
collected at "A-Station" at Post Headquarters. From 1978 to 1979 weather data was collected at the 
"Golfball Site", located approximately 1.5 miles east of the MPL. From 1979 to present weather 
data is collected at "C-Station", located approximately 3 miles east of the MPL. 

6 
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Average temperature, precipitation, relative humidity, and wind speed weather data for the period 
1980-1993, compiled by the Forecast Section, were used in the HELP model. Solar radiation was 
stochastically generated by the model based on the precipitation data and latitude of the MPL. 

The data input into the model included: 
mean monthly temperature 
mean monthly precipitation 
average wind speed 
quarterly average relative humidity 
latitude 

5.0 SOIL DATA 

5.1 HELP Model Data 

The soil data required by the HELP Model includes the number of layers, layer types, 
properties of the layers, and initial moisture contents for each layer. For the purposes of 
modeling, the MPL has been divided into three layers; a 6-inch vegetative layer, 60-inches 
of cover material, and 300-inches of municipal solid waste. The vegetative layer and cover 
material was assigned a HELP Model default soiVmaterial texture classification # S based 
on the descriptions of soil samples in the Preliminary Site Assessment (Tierra Engineering, 
1990) and the surface soil types. The municipal solid waste layer was assigned a HELP 
Model default soiVmaterial texture classification # 18 based on the observed compaction 
techniques used at the MPL. The HELP Model default soil, waste, and geosynthetic 
characteristics list is provided as Appendix A. The initial moisture contents for each layer 
was assigned, which are based on typical values for soils and municipal solid waste in semi
arid climates. The following table represents the default and assigned values for each of the 
layer: 

Table 4-1 SoiVMaterial Properties 

Total Field Wilting Point Saturated Initial Soil 
Porosity Capacity (voVvol) Hydraulic Water Content 
(voVvol) (voVvol) Conductivity (voVvol) 

(cm/sec) 
Vegetative 0.4570 0.1310 O.OS80 i.o x 10·, 0.1310 
Layer 
Cover 0.4570 0.1310 0.0580 1.0 x 10-3 0.1000 
Material 

Municipal 0.6710 0.2920 0.0770 l x 10·3 0.1000 
Solid Waste 

7 
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The SCS runoff curve number assigned to the vegetative layer was 80, a high value which 
represents little to no vegetation. This was determined from the values suggested in the Peale 
Rates of Discharge from Small Discharge (SCS, 1985) . 

5.2 MULTIMED Model Data 

The data required by the MUL TIMED Model for the unsaturated and saturated zones 
includes the number of layers, layer types, properties of the layers, and initial moisture 
contents for each layer. For the purposes of modeling, the unsaturated zone below the MPL 
was assumed a single layer, 175 feet (53 meters) of sandy loam. This is a conservative 
assumption based on the descriptions of the soil samples collected during the Prelimiruuy 
Site Assessment (Tierra Engineering, f993}. Layers of finer grained material, clays, that 
exist below the MPL were not incorporated into the model which results in a more 
conservative, "worst case", scenario. Parameters used for the soil were suggested values 
published in the MUL TIMED Application Manual ( 1990). 

The saturated zone or aquifer parameters were assigned similar values as the unsaturated 
zone with the exception of the hydraulic conductivity which is discussed in Section 2.0. 

6.0 DESIGN DATA 

Design data for the MPL is limited. There is no base liner, lateral drainage layer, vegetation, or final 
grading to provide positive drainage. The area of the MPL allowing runoff was estimated to be SO 
percent based on a site visit. Grading of the landfill surface to promote positive drainage will 
increase the runoff fraction predicted by the model thus decreasing the potential for percolation of 
leachate. 

7.0 HELPMODELRESULTS 

HELP Model simulations were performed using the default and assigned input parameters to 
estimate the potential for leachate generation. The model was run for a 30-year duration to simulate 
the post-closure period specified in the New Mexico Solid Waste Management Regulations, 

The HELP Model generated output data for the amount of runoff, evapotranspiration, 
percolation/leakage through the municipal solid waste, and change in water storage for the layers. 
Evapotranspiration is the most significant factor in removal of moisture, amounting to 11.16 inches 
of the 12.13 inches of rainfall occurring at the site. Runoff was minimal due to high 
evapotranspiration rates. The HELP Model calculated peak daily value for leakage from the MPL 
was 2.69 cubic feet (0.0076 cubic meters). This volume of predicted leachate is generated over an 
area of25 acres. The HELP Model results are provided in Appendix B. 

8 
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8.0 MULTIMED MODEL RESULTS 

MUL TIMED Model simulations were performed using unsaturated zone and aquifer characteristics 
and data generated from the HELP Model. The model was simulated for a period of 30 years, the 
anticipated post-closure care period. The infiltration rate was assumed to be the peak daily value 
calculated by the HELP Model and assumed to be concentrated over an area of one square meter. 
This rate was then increased by a factor of 10 which resulted in an infiltration rate of0.0762 meters 
per year which is a conservative, "worst case" scenario. The point of compliance was modeled at 
a distance of one meter from the point of the infiltration and leachate dispersion set to zero. 
Conservative chemical characteristics of the leakage were assumed; that is, the source was assumed 
not to decay, degrade, or be chemically adsorbed. An example would be a conservative ion such as 
chloride. The source concentration was input as 1 mg/I so that the results are expressed as a mass 
fraction of whatever source concentration is being considered. Another conservative factor was that 
the freshwater aquifer thickness was reduced from the estimated 100 meters to 10 meters in 
thickness, reducing the potential for mixing. This might not be a factor since the point of 
compliance was assigned an extremely short distance of 1 meter. A Conceptual Site Model 
identifying the layers and input parameters is provided as Appendix C. 

The MUL TIMED model results showed that the modeled contaminant was not intercepted in the 
point of compliance during the 30 year simulation: The results of the MUL TIMED Model are 
provided in Appendix D. 

9.0 CONCLUSIONS 

Based on the HELP Model, there is minimal potential for the generation of leachate from the MPL. 
The significance of the limited generation of leachate is that the potential of contamination of 
groundwater as a result of the MPL is highly unlikely. Results of the MULTIMED Model 
demonstrate that with the even with the greatly exaggerated infiltration rates and extensive depth to 
groundwater, degradation of groundwater will not occur. This analysis is based on conservative or 
''worse case" situations that were modeled to provide an added factor of safety. 

Based on these findings, a demonstration has been made that there is no potential for migration of 
hazardous constituents form the MPL to the uppermost aquifer during the post-closure care period 
of30years. 

9 
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10.0 CERTIFICATION OF SUSPENSION REQUEST DEMONSTRATION 

I hereby certify that; to the best of my professional judgement, the information 
provided in this request for suspension of groundwater monitoring requirements for 
the White Sands Missile Range • Main Post Landfill is accurate and complete and 
the request includes a demonstration that there is no potential for migration of 
hazardous constituents from the landfill to the uppermost aquifer durin& the active 
life of the landfill and the post-closure care period and the demonstration is based 
upon: 

1. site-specific field measurements, sampling, and analysis of physical, chemical, 
and biological processes affecting contaminant fate and transport; and, 

2. contaminant fate and transport predictions that maximize contaminant migration 
and consider impacts on public health, welfare and environment 

22 December 1995 
Date 

Maryin Ma&ee. P.E. 
Printed name 

•Attached resume which demonstrates conformity with § 105.GG 
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MARVIN MAGEE. P.E. 
Task Manaaer 

EDUCATION: 

M.S. Civil Engineering, New Mexico State University. Completed course work. 
B.S. Geological Engineering, New Mexico State University, 1987 

EXJ'ERJENCE: 

Since joining MEVATEC Corporation Mr. Magee's responsibilities have included project management and 
design for numerous environmental projects including solid waste, liquid waste, environmental assessments, 
environmental site investigations, and leaking underground storage tank investigations and remediations. 

Prior to joining MEV ATEC he consulted numerous clients on solid waste management and environmental site 
investigations, including the development of several large regional solid waste landfills. Mr. Magee was also 
responsible for overseeing the operations of several solid waste facilities in southern New Mexico. Management 
of these projects included permitting design and compliance with state and federal regulatory agencies. 

Prior to working in the environmental field Mr. Magee worked on numerous geotechnical engineering projects 
including site investigations, foundation design, pavement design, minJng development plaris, and geotechnical 
laboratory testing. 

SUMMARY OF PRQJECTS: 

1993 - Present 

1993 - Present 

1993 - Present 

South Central Regional Solid Waste Landfill, Dofia Ana County, New Mexico: 
The South Central Regional Solid Waste Authority selected MEV A TEC to permit and 
design a municipal solid waste landfill to serve the City of Las Cruces and Dofia Ana 
County. As part of the permitting process, a groundwater monitoring suspension was 
granted after demonstrations that there was no threat to groundwater using the HELP 
and MULTIMED model. As Project Manager, Mr. Magee is responsible for 
preparing the permit documents and for the design of the facility. This multimillion 
dollar facility is expected to be opened in early 1996. 

Doiia Ana County Liquid Waste Disposal Facility, Doiia Ana County, New 
Mexico: Mr. Magee designed and prepared the contract documents for the 
construction of this facility. The facility is designed to receive and treat liquid waste 
from septic tanks located within Dofia Ana County. The cost of construction of the 
facility is approximately one million dollars and will be open in the fall of 1994. 

Leaking Underaround Storage Tank Invesdptions and Remediations: Mr. Magee 
bas served as Project Manager and lead engineer for the investigation and remediation 
of contaminated underground storage tank sites in southern New Mexico. Extensive 
contamination of soils and groundwater by hydrocarbons has been determined at 
several sites that have been investigated. Innovative methodologies of contaminant 
remediation are being studied to clean up these sites. 
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MARVIN MAGEE· P.E. 
Task Manager 

1993 - 1994 

1993 - 1994 

1993 

1992 -1993 

1992 - 1993 

1990 - Present 

T or C Bell Gas, New MeDce> Environment Department, Truth or Consequences, 
New Mexico: Mr. Magee was Project Manager for the investigation to determine the 
extent of contamination from leaking underground storage tanks located on the 
property. The investigation included advancing boreholes, installing monitor wells, 
analyzing soil and groundwater samples, and performing pilot remediation studies. 
The extent of contamination from the site was defined and remediation techniques 
rec:ommended. · The site is located in the downtown commercial district, lfOundwater 
is approximately three feet deep and fluctuates during seasons, and there arc 
commercial bot springs in the immediate area. Due to these complex problems, Mr. 
Magee was required to use innovative techniques to perform the investigation and to 
evaluate the findings. 

Mesquite Liquid Waste Disposal Facility Closure Plans, Dofia. Ana County, New 
Mexico: Mr. Magee was Project Manager for the preparation of closure plans for the 
facility. Interaction with Dona Ana County, New Mexico Environment Department, 
and the Bureau of Land Management was required to develop plans agreeable to all 
agencies. 

Corralitos Landftll Site Suitability Study, Doiia Ana County, New Mexico: Mr. 
Magee served as Project Manager for the study of the site for a regional solid waste 
landfill. The site was evaluated for sitting criteria set by the EPA's and the New 
Mexico Environment Department's Solid Waste Regulations. The "Fatal Flaw• 
analysis of the site was performed and the site was determined to be ideal for the 
disposal facility. Mr. Magee is now serving as Project Manager for the permitting 
and design of the South Central Solid Waste Landfill to be located at the site. 

Carlsbad/Eddy County Regional Landfill, City of Las Cruces, New Mexico: Mr. 
Magee served as Project Manager for the siting investigation for the selection of the 
location for this project. The process involved extensive fatal flaw studies and 
geologic Investigations. Numerous siting problems were encountered during the 
selection process for the facility. A permit was recently issued by the New Mexico 
Environment Department for the chosen site . 

Loving Landfill Closure, Eddy County, New Mexico: Mr. Magee developed 
closure plans and implemented the groundwater monitoring system for the site. The 
complex geology and hydrology of the site due to past karst activities, made modeling 
of the groundwater difficult. 

Carlsbad Landfill, Carlsbad, New Mexico: Mr. Magee developed the closure plans 
and groundwater monitoring system for this project. In addition, he is responsible for 
coordination with the City of Carlsbad, New Mexico Environment Department and 
the Bureau of Land Management. 
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MARVIN MAGEE. P.E. 
Task Manager 

CERTIFICATIQNS: 

Professional Engineer, New Mexico P.E. # 12714 
SW ANA - Certified Sanitary Landfill Operator 
OSHA 40-Hour OSHA Hazardous Waste Operations 
OSHA 8-Hour Hazardous Waste Operations, Manager/Supervisor 

PROFES$10NAL AFFIUATIQNS: · 

American Society of Civil Engineers 
Solid Waste Association of North America 
Chi Epsilon 

PlJBLICATIQNS: 

Powers, D.W. and Magee, M.R., 1993, Site selection and characterization of the Sand Point Landfill 
site, Eddy County, New Mexico: New Mexico Geological Society Guidebook, 44th Field Conference, 
Carlsbad Region, New Mexico and Texas, p. 353-357. 

Gao, F., Magee, M.R., and Stokes, L.R., 1991, Municipal Solid Waste Landfills in Southern New 
Mexico: 46th Annual Purdue University Industrial Waste Conference, West Lafayette, Indiana 
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APPENDIX-A 

HELP Model Default Soil, Waste, and Geosynthetic Characteristics 
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DEFAULT son., WASTE, AND GEOSYNTIIETIC CHARACTERISTICS 

51:::-11.ed 
Classi.liation Total Field Wilting Hycraulic 

Porosity C1pacir:y Point Cor.duccivicy 

HELP USDA uses vo1Jvol vol/Vet vol/Yo! c:::/sec 

1 eos SP 0.417 0.045 0.018 Ul'XlO': 

2 s SW 0.437 0.062 0.0'24 s.!xlO'J 

3 FS SW 0.457 0.083 0.033 3.ld0"1 

4 LS SM 0.437 0.105 0.047 1.7x10') 

s LFS SM 0.457 0.131 0.058 l.Cxl0'1 

6 SL SM 0.453 0.190 0.08.S i ..lxlo-' 
7 FSL SM 0.473 0.222 0.104 S . .2xlo-' 
8 L ML 0.463 0.232 0.116 3.hlo-' 

9 SiL ML. 0..501 0.284 o.m 1.9,; lo-' 

10 SCI.. SC 0..398 0.244 0.136 11xlo-' 

11 CL. CL. 0.464 0310 0.187 6.!d0"1 

12 Sict CI. 0.471 0.342 0.210 4 . .!xl0'1 

13 SC SC 0.430 0.321 0.121 3.Jx10"1 

14 SiC CH 0.479 0.371 0.1Jl 2.5x10"' 

15 c CH 0.475 0.378 0.265 l.ix1CT' 
16 B a.~.er Soil 0.427 0.418 0.367 1.~10'' 

17 Be:1roni::.e Mat (0.6 cm) 0.750 0.747 0.400 3.0xlO"' 
18 Mu.'licip&l Waste 

(900 lb/yd1 or 312 kg/m') o.m 0.292 O.Oii l.Cxl0"1 

19 Mlll'.icipel. W ur1. 
(chL"1nt:lini Lnd dead zone$) 0.168 0.073 0.019 l.Cxl0"1 

20 Drainqt Net (O..S crn) o.a5o 0.010 o.oos l.Cxl0"'1 

21 Gr1vel 0.397 0.032 O.Oll 3.0xl0"1 

22 L" ML 0.419 0.307 0.180 l.9xl0"' 
23 SiL" ML 0.461 0.360 0.203 9.Cxl0'4 
24 set· SC 0.365 0.305 0.202 2.7xlo-' 

25 c:c...· CL 0.437 0.373 0.266 3.6d0'4 
26 SiCL" CL. 0.445 0.393 OJ.77 l.9xl0'4 
27 Sc" SC 0.400 0.366 0.288 i.8x10"' 
28 Sic:" CH 0.452 0.411 0.311 l.2xl0'4 

29 C" CH 0.451 0.419 0.332 6.!xlO"' 

30 Coal-Bum.ins Electric Plant 
Fly ~h· 0.541 0.187 0.047 5.0xl<T' 

31 Coal·B urning Electric Plant 
Beet.om A.sh" O..S78 0.076 0.02.S 4.lxl0'1 

32 Municipal Incinerator 
Fly ~h· 0.450 0.116 0.049 1.0xl0'2 

33 . Fme Copper Slaa . 0315 o.~5 0.020 4.lxl0"2 

34 Orai.n1511 Net (0.6 an) O.S50 0.010 o.oos 3.3xl0"1 

• Moderately Compacted (Continued) 
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(continued). DEFAULT SOIL, WASTE, AND GEOSYNTHETIC 
CHARACTERISTICS 

S&turar.cd 
CLtuilica.tion Total Field W"altin& Hyd1:1.utie 

Port14ity Capacity Point Conductivity 

Cieomcmbrane Muerial vol/vol . vol/vol vol/vol em/sec 

Hi&h Density Polyethyk:nc 
(HOPE) l.0x10·13 

Low Density Polyethylene 
(LOPE) 4.0xlQ·IS 

Polyvinyl Chloride (PVC) l.0x10·11 

Butyl Rubber i.0x10·11 

Chlorinated Polyethylene 
(CPE) 4.0x10·1i 

Hypalon or Chlorosul!onated 
Polyed\ylcne (CSPE) 3.0x10'1: 

Ethylene-Propylene Dienc: 
Monomer (EPDM) 2.0x10·1: 

Neoprene J.0x10-t: 

(concluded) 
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I 
****************************************************************************** 

I ****************************************************************************** 
** ** 
** ** 

I 
**** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE * * 

HELP MODEL VERSION 3.04a (10 JULY 1995) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 

I * * FOR USEPA RISK REDUCTION ENGINEERING LABORATORY * * 
** ** 
** ** 

I ****************************************************************************** 
****************************************************************************** 

'PRECIPITATION DATA FILE: C:\HELP3\DATA4.D4 
C:\HELP3\DATA7.D7 
C:\HELP3\DATA13.Dl3 
C:\HELP3\DATA11.Dll 
C:\HELP3\DATASO.Dl0 
C:\HELP3\0UTDAT50.0UT 

TEMPERATURE DATA FILE: 

I SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: I OUTPUT DATA FILE: 

ITIME: 16: 6 DATE: 12/18/1995 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

****************************************************************************** 

TITLE: White Sands Missile Range - Main Post Landfill 

****************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 5 

THICKNESS 6. 00 INCHES 
POROSITY = 0.4570 VOL/VOL 
FIELD CAPACITY = 0.1310 VOL/VOL 
WILTING POINT = 0.0580 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1310 VOL/VOL 
EFFECTIVE SAT. HYD. COND. • O.lOOOOOOOSOOOE-02 CM/SEC 

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 2.01 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 5 

THICKNESS = 60.00 INCHES 
POROSITY s 0.4570 VOL/VOL 
FIELD CAPACITY = 0.1310 VOL/VOL 
WILTING POINT = 0.0580 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = o.1ooooooosoooE-02 CM/SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 18 

THICKNESS = 300.00 INCHES 
POROSITY = 0.6710 VOL/VOL 
FIELD CAPACITY = 0.2920 VOL/VOL 
WILTING POINT = 0.0770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = O.lOOOOOOOSOOOE-02 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURVE NUMBER = 80.00 
FRACTION OF AREA ALLOWING RUNOFF .. so.a PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 25.000 ACRES 
EVAPORATIVE ZONE DEPTH • 24.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE .. 2.586 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE "" 10.968 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE - 1. 392 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS .. 36.786 INCHES 
TOTAL INITIAL WATER = 36.786 INCHES 
TOTAL SUBSURFACE INFLOW .. o.oo INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
EL PASO TEXAS 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 

32.35 DEGREES 
.. 1.20 

., 
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START OF GROWING SEASON (JULIAN DATE) = 66 
END OF GROWING SEASON (JULIAN DATE) .. 315 
EVAPORATIVE ZONE DEPTH = 24.0 INCHES 
AVERAGE ANNUAL WIND SPEED = 4.95 MPH 
AVERAGE lST QUARTER RELATIVE HUMIDITY = 40.00 t 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 31.30 t 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 50.70 t 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 50.70 t 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR EL PASO TEXAS 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 
------- ------- ------- ------- ------- -------

0.75 0.62 0.31 0.46 0.64 0.85 
1.50 2.92 1. 80 l. 02 0.58 1.46 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR EL PASO TEXAS 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL 

42.00 
80.70 

NOTE: 

FEB/AUG 

47.40 
78.10 

MAR/SEP 

53.70 
72.00 

APR/OCT 

62.10 
61. 60 

MAY/NOV 

70.00 
49.60 

JUN/DEC 

78.60 
42.10 

SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR EL PASO TEXAS 

AND STATION LATITUDE = 32.35 DEGREES 

'******************************************************************************* 

I AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30 
--------------------------------------------------~----------------------------

I J'Ml/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 
------- ------- ------- ------- ------- -------

PRECIPITATION 
-------------I TOTALS 0.89 0.59 0.24 0.49 0.71 0.78 

1.27 2.37 1.59 0.97 0.70 1.51 

I STD. DEVIATIONS 0.83 0.66 0.23 0.61 0.75 0.75 
1.03 1.32 1.27 0.87 0.87 1.15 

I RUNOFF 



I ------
TOTALS 0.005 0.000 0.000 0.002 0.005 0.000 

I 
0.000 0.005 0.012 0.001 0.001 0.003 

STD. DEVIATIONS 0.024 0.000 0.000 0.014 0.024 0.000 
0.001 0.012 0.040 0.004 0.003 0.016 

I EVAPOTRANSPIRATION 
------------------

I TOTALS 0.921 0.566 0.438 0.557 1.189 0.729 
1.248 1.718 1.377 1.166 0.538 0.720 

I 
STD. DEVIATIONS 0.485 0.395 0.355 0.391 0.932 0.627 

0.878 0.818 0.729 0.723 0.447 0.399 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

I ------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

I STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

'******************************************************************************* 

I*******************************************···················***************** 

I AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30 
-------------------------------------------------------------------------------

INCHES CU. FEET PERCENT 

I ------------------- ------------- ---------
PRECIPITATION 12.13 2.471) 1100646.2 100.00 

RUNOFF 0.035 0.0535) 3136.11 0.285 

I EVAPOTRANSPIRATION 11.165 2.1736) 1013245.06 92.059 

I PERCOLATION/LEAKAGE THROUGH 0.00001 0.00002) 0.764 0.00007 
LAYER 3 

CHANGE IN WATER STORAGE 0.928 ( 1.7405) 64257.85 7.655 

'******************************************************************************* 

I 
I 
I 
I 
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****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 

(INCHES} 
----------

2.78 

0.133 

0.000030 

2.32 

30 

(CU. FT.} 

-------------
252285.000 

12100.1748 

2.68690 

210729.Sl.60 

0.2920 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0580 

~ '****************************************************************************** 

,, 
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****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 30 

LAYER (INCHES} (VOL/VOL} 

1 0.4913 0.0819 

2 9.8904 0.1648 

3 54.2582 0.1809 

SNOW WATER 0.000 

****************************************************************************** 
1·············································································· 
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APPENDIX-C 

Conceptual Site Model 
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APPENDIX-D 

MULTIMED Model Results 
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- - - - - - - - -Base Riil 
a.lea! simlated is DEFAULT CHOOCAL 

"tion Chosen saturated and 111Saturated zone IOdels 
Riil 1IBS Jm'BJIHII 
Inf lltration input by user 
Riil 111S transient 
Deject llllS if ! coordinate outside pltm 
Do not reject nms if Z mordinate outside plme 
Gaussian source used in saturated zooe mdel 

1 
1 
1llW'UllT!D DIE lUlf lllZL PARM!TIRS 
( lapat parameter description and value) 
Jll - Total ll1llllber of nodal points 240 
llflT - Imber of different porous materials 1 
XPn - Van Genucbten or Brooks and corer 1 
DISSI - Spatial discretization option 1 
llVFLllB - Kolber of layers in flow mde1 10 

~CDDI 

van Gencbtea fmctional coefficients 
User defined coordinate system 

1 

Layer lnfOI11ltlon 

LA!lll J(). lli!lll TllI~ MM'ERIM. PllKR'l'Y 

1 5.30 l 
2 5.30 1 
3 5.30 1 
4 5.30 1 
5 5.30 1 
6 5.30 1 
7 5.30 1 
B 5.30 1 
9 5.30 1 
~ ~30 1 

i l I. j ii i. l l 

- - - - - - - - - -



-------------------DA'l'A 10R MATERIAL 1 

VAimE ?.afE MATERIAL VWIBLES 

YWABLE llAME UKITS DISTRIBU'l'Iaf PAIWIE'l'EBS LIMITS 
MF.AN STD IEV HIN Hll 

------~--~---------------------------~-- --------------------------------------------------------~-------------
Saturated hydraulic conductivity 
Unsaturated zone porosity 
Air entry pressure bead 
Depth of the msaturated zone 

at/hr 

I 

I 

COllSTAHT 
COllSTAH'f 
camm 
cacsmT 

DATA FOR MATERIAL 1 

VAJD>E ?.ORE FtlllCTION VWABLE> 

4.42 -999. 
0.430 -999. 
D.OOOE+OO -999. 
53.0 -999. 

O.lOOE-10 0.100E+05 
O.lOOE-08 0.990 
O.OOOE+OO -999. 
0.1001-08 -999. 

~~~~--~~~-- -----------------------~-----------
VARIABLE KAME URITS 

---------------------------------------------· 

1 

Residual tater content 
Brook and Corey exponent,Elf 
~l a>eff lcient 
van Genuchten exponent, m 

tlllSITURU'ED ZCll! TDllSPCm IUEJ. PWHETEllS 

1/a. 

ILl! - lfm>er of different layers med 1 
lft'S!PS - bller of tile values roncentratlon calc 40 
Dlllrf - lot presenU y used 1 
ISOL - Type of sc:hl!lle med in 111Saturated zone 1 
If - Stehfest tel1ls or nDlliler of incrments 18 
mL - Points in Lagrangian interpolation 3 
IEPTS - llult>er of Gauss points 104 
IIT - Convolution integral secJDl!llts 2 
nmm - Type of bomdary ccndi tion 2 
lT&D - Tile values generated or input 1. 
mx - Max si.mllatlm time -- 0.0 
lftfUll - leiqhtlng factor -- 1.2 

f ~ ' ~ ~ 

DIS'l'RIBUTIOH 

COHSTANT 
COHS'flll'f 
comANT 
catST1JIT 

p~ 

HEAH STD DEV 

0.650E-Dl -999. 
O.OOOE+OO -999. 
0.750E-Ol -999. 
1.89 -999. 

LIMITS 
HIK MAX 

-------------------·--------· 

~ 

O.lOOE-08 1.00 
O.OOOE+OO 10.0 
O.OOOE+OO 1.00 
1.00 5.00 
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-------------------
Cl'Tiais mm 

Stebfest mmrical inversion aJ.goritlll 
bclecaying pulse source 
Cmpater generated times for IXllpUting cmcentrations 

1 

DATA FOR LlYER 1 

VMm! TlWfSPOJlr VWAB~ 

·-~~~------~-------------------~------------ ·---------------------- -----------------
VARDBLE RIME UHITS DimIBUr.Ial PWHETERS LIMITS 

MEU STD IEV MIN MAX 
-----------------~---------------------~~----------------

Thicbess of layer m OlllSTAllT 53.0 -9139. 0.1008-08 -999. 
Longi ttllinal dlspersivi ty of layer m DERIVED -9139. -999. O.lOOE-02 0.100E+05 
Peroent orguic •tter -- <:ac.mlft' O.OOOE+OO -999. O.OOOE+OO 100. 
Bulk density of soil for layer g/cc OlllSTAlft' 1.49 -999. O.lOOE-01 5.00 
Biological decay coefficient 1/yr camm O.OOOE+OO -999. O.OOOE+OO -999. 

1 
CHEMICAL SPECIFIC VARIAB~ 

, ________ 
--------- --------

YARllBLE KIME URITS DISTRIBUTIOll p~ LIMITS 
HEM STD DEV MIK HIX 

--~-------------------------------- --- ----- ---------------
Solid pbue decay coefficient 1/yr DERIVED -999. -9139. O.OOOE+OO O.lOOE+ll 
Dlssolted pbue decay coefficient 1/yr DERIVP.I) -999. -9139. O.OOOE+OO O.lOOE+ll 
ONrall dalcal decay coefficient 1/yr IERIVP.I) -999. -9139. O.OOOE+OO D.100!+11 
Acid catalyzed hydrolysis rate l/lf-rr cacsrm O.OOOE+OO -9139. 0.000!+00 -999. 
llelt.ral hydrolysis rate amt.ant l/yr cacsmT O.OOOE+OO -9139. O.OOOE+OO -999. 
Base catalyzed hydrolysis rate IJM-rr cacsrm O.DOOK+OO -999. O.OODE+OO -999. 
Refenince telperatm:e c camm 25.0 -999. O.OOOE+OO 100. 
ltomllzad distribution coefficient ml/g COllSTMT 0.000!+00 -999. O.OOOE+OO -999. 
Distribution coefficient -- CllfSTU'l' O.DOOE+OD -999. O.DOOE+OD 0.100!+11 
Blodegradatlon coefficient (sat. zone) l/yr OlllS'fMl' O.OOOE+OO -999. O.OOOE+OO -999. 
Air diffusion IXl&f f icient 0/12./s OlllS'fllft' O.OOOE+OO -999. O.OOOE+OO 10.0 
Reference taipmtture for air diffusion c catS'l'AN'l' 25.0 -999. 0.000£+00 100. 
Molecular 11eight g/M camm O.OODE+OD -999. O.OODE+OD -999. 
Mole fraction of solute - OlllS'fllft' O.OOOE+OO -999. 0.100!-08 1.00 



- - - - - - - - - - - - - - - - - - -Vapor pressure of solute 1111 Hg cafSTAlft' 0.000!+00 -999. O.OOOE+OO 100. 
Henry's law OOD.stant ata-nr'3/H CClfSTAH'I' O.OOOE+OO -999. D.lOOE-09 1.00 
overall 1st order decay sat. ione l/yr DERIVm O.OOOE+DO O.OOOE+OO O.ODOE+OO 1.00 
Not correnUy used axcmtl'l' -999. -999. O.ODOE+OO 1.00 
lot cumnUy used COKmlT -999. -999. O.OOOE+OO 1.00 

1 
SOURCE SPECIFIC VARIABLES 

YlRIABL! DH! URI TS DISTRIBUTIOtl PIRAME'l'!RS LIMITS 
HEAR STD IEV MIN MAX 

Iaflltratlon rate m/yr COHSTAHf 0.762E-Ol -999. O.lOOE-09 0.100!+11 
Area of waste disposal unit 11"2 CClfSTAHT 1.00 -999. O.lDOE-01 -999. 
Duration of pulse yr catmlT 30.0 -999. O.lOOE-08 -999. 
Spread of mntaalnant source • DERIVED 2.00 -999. O.lOOE-08 O.lOOE+ll 
Recharge rate •/yr axtSlUl' O.OOOE+OO -999. O.OOOE+OO O.lOOE+ll 
Source decaJ CXllStant 1/yr CGfSTAll'l' O.DDOE+OO -999. O.DDOE+OO -999. 
I11tial conct!lltration at landfill r«j/l <:afSTl1lr 1.00 -999. O.DDOE+OO -999. 
Length scale of facility II DF.RIVED 1.00 -999. O.lOOE-08 O.lOOE+ll 
Width scale of facility II DERIVED 0.150 -999. O.lOOE-08 O.lOOE+ll 
Rear field dilution DERIVm 1.00 O.OOOE+OO O.OOOE+OO 1.00 

1 
1QUIFER SPECIFIC YlRIABLP.S 

------~~~---------------~----- ---------- ---------~-----------------------------
YlRIABil IWIE UlfITS DISTRIBU'l'IOtl PWMml!S LIMITS 

HEAR sro DEV MIR MAX 
-~-~-~---------------------~--------------------------------~~~~-~--~~~~~------------------~ 

Particle diaEter all <:afSTl1lr 0.200 -999. O.lOOE-08 100. 
llquifer porosity - CONSTMft' 0.200 -999. O.lOOE-08 0.990 
Bilk deul ty g/cc COlfSTAlft' 1.49 -999. O.lDOE-01 5.00 
llquifer thictaess • COHSTAKT 10.0 -999. O.lOOE-08 0.100!+06 
source thlctness (•lxing zone depth) • DERIVED -999 • -999. O.lOOE-08 0.100!+06 
COlductlvlty (bJdraulic) •/yr CORSTAlft' 700. -999. O.lOOE-06 0.100!+09 
Gradient (hydraulic) COHSTAll1' O.lOOE-02 -999. O.lDOE-07 -999. 
Gromcbater seepaqe velocity m/yr DERMD -999. -999. O.lDOE-09 0.100E+09 
Retardation tx>efficient - IERIVED 1.00 -999. 1.00 0.100E+09 
Longituliaal dispersivity • FU!l:TICJI (!' x 1.00 -999. -999 • -999. 
Transverse dispersivity • FUJl:Tl(J( (!' x O.lDOE-02 -999. -999 • -999. 
Vertical dispersivity • FUJl:Tiaf (!' x O.lDOE-02 -999. -999 • -999. 
'l'emperature of aquifer c COHSTAHf 22.0 -999. O.ODOE+OD 100. 
pH - COHSTAHT 7.80 -999. 0.300 14.0 

f "' " ~ t• , tr 
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- - - - -
Organic carbon oontent (fractioo) 
well dlstatce fran site 
Angle off center 
veil vertical distance 

- - -
COllSTllT 

Ill carsTAllT 
deqree camm 
• calSTAlft' 

rm: COIDHTBATIOll 

0.300!+01 O.OOOOOE+OO 
0.600!+01 0.00000!+00 
0.900!+01 0.00000!+00 
0.120!+02 O.OOODOE+OO 
0.150E+02 O.OOOOOE+OO 
0.1801+02 O.OOOOOE+OO 
0.2101+02 O.OOOOOE+OO 
0.240!+02 0.000001+00 
0.270!+02 0.000001+00 
0.300E+02 0.000001+00 

- - - -
O.lOOE-05 -999. 0.1001-05 
1.00 -999. 1.00 

O.OOOE+OO -999. O.OOOE+OO 
0.000!+00 -999 • O.OOOE+OO 

i I l I i 

- - - - - -
1.00 

-999. 
360. 
1.00 
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1. 

INSTALLATION OF MONITORING WELLS 
AT 

INTRODUCTION 

THE MAIN POST LANDFILL 
WHITE SANDS MISSILE RANGE 

In partial compliance with the directives of the New Mexico Solid Waste Management 
Regulations, one upgradient and three downgradient monitoring wells were installed at the Main 
Post Landfill, in May 1996. The wells were installed to establish and monitor background 
groundwater quality in the vicinity of the Main Post Landfill. Infonnation obtained from this 
effort includes detailed lithologic logs of each test hole, borehole geophysical logs, depth of 
groundwater saturatation and groundwater flow gradient 

2. SCOPE OF WORK 

Prior to the commencement of installation activities, a White Sands Missile Range (WSMR) 
Record of Environmental Consideration (REC) and WSMR Real Property Planning Board 
Action (RPPBA) Memorandum were prepared and submitted for approval of the proposed 
monitoring well location. The well locations weres identified and approved by the WSMR 
National Range Directorate of Environment and Safety - Environmental Services Division 
(NRES-E) Technical Inspector (TI). Following approval of the RPPBA and REC, a Site
Specific Health and Safety Plan was prepared to address site-specific hazards associated with the 
work, and distributed to all site personnel. Field activities were performed in accordance with 
the Statement of Work prepared by the NRES-E TI . 

Well installation activities consisted of drilling each test hole to a depth of240 feet, collecting 
lithologic samples at 5-ft. depth intervals, and geophysical borehole logging to verify the 
lithology and zone of groundwater saturation. Following monitoring well installation each well 
was developed and surveyed for horizontai and vertical location. 

Following well development, groundwater from all four wells will be sampled during five events 
over a 12 month period. The wells will be sampled for selected baseline physical characteristics 
and chemical constituents in order to establish background groundwater quality in the vicinity of 
the landfill. The results of the five sampling events will be presented as independent letter 
reports. A final summary report will be issued summarizing the mean results of each physical 
and chemical constituent. 

1 
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3. LOCATION AND DESCRIPTION OF PROJECT AREA 

WMSR is situated in the Tularosa Basin of south-central New Mexico in the counties of Dona 
Ana, Socorro, Lincoln, Otero and Sierra. The WSMR headquarters and all installation support 
activities are located at the Main Post, located 45 miles north of El Paso, Texas and 27 miles 
east-northeast of Las Cruces, New Mexico. 

The Main Post Landfill (MPL ), located approximately 3 miles east of the WSMR Main Post 
Headquarters (Figure 3-1 ), occupies approximately 25 acres. The landfill accepts nonhazardous 
waste generated from all of the 850 residential units, as well as facilities located at the Post 
Headquarters. This includes residential, yard, and commercial waste. The landfill has been in 
operation since 1983. 

The MPL is divided into three sections based on period of usage and materials disposed 
(Figure 3-2). These sections consist of the original landfill, the contractor area, and the present 
sanitary landfill. 

• 

• 

Original Landfill - At the center of the MPL is the original landfill, which began 
accepting waste in 1983. The area is nearly square and measures approximately 630 by 
700 feet and is surrounded by an 8-foot high chain link fence. Wastes disposed in the 
original landfill area consist of residential, office, and other nonhazardous wastes. There 
are five covered cells, each approximately 100 by 400 by 25 feet deep . 

Contractor Area -The contractor area is located east of the original landfill. The parcel 
is triangular in shape and occupies approximately five acres. The landfill is used by 
WSMR contractors for.Jlre· disposal of construction/demolition wastes. There are two 
inactive covered cells present in the southern portion of the contractor area. Two 
additional cells, one active and one inactive, are located in the northern portion of the 
area. Wastes consist primarily of concrete, brick, stone and soil. 

• Present Landfill - The present landfill is located immediately west of the original 
landfill. The present landfill occupies similar dimensions as the original landfill. Wastes 
disposed in this area include residential, office and municipal trash. There are three 
inactive, filled and covered cells in the present fill area. One active cell which measures 
85 by 710 by 35 feet deep, is currently in operation. 

The WSMR Main Post obtains water from wells drilled into upper bolson Tertiary/Quaternazy · 
unconsolidated alluvial deposits. This aquifer contains water derived from mountain water sheds 
forming a wedge-shaped belt of potable water over 30 miles long. Good quality groundwater 
occurs near recharge areas, but becomes progressively more mineralized downgradient toward 
the interior of the Tularosa Basin. This is attributed to the slow migration rate of groundwater 
from recharge to discharge areas and the presence of readily soluble minerals in the bolson 
sediments . 

2 
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The four monitoring wells are screened within the WlCOnsolidated sediments of the Tularosa 
Basin. These sediments consist of alternating sequences ofQuatemaryffertiary sands, gravels, 
and clays originating from the surrounding .Organ, San Andres, San Augustin and Sacramento 
mountains. The geology at each of the well locations was found to be very similar, resulting in 
similar well construction. As such, construction details for each well are discussed 
simultaneously. 

4. MONITORING WELL CONSTRUCTION 

The well construction field activities commenced on 15 May and were completed on 31 May 
1996. Test holes were drilled using a truck-mounted Gardner Denver 1500 mud-rotary drill rig, 
operated by GeoProjects International. All test holes were drilled to a total depth of240 feet 
using 7-7/8-iilch tti-cone or blade bit Drill cuttings were collected at 5-foot depth intervals for 
Jithologic evaluation. Starting at 140 feet below ground surface, 2-foot split-barrel samples were 
collected at 20-foot intervals to obtain relatively undisturbed soil samples. Each test hole was 
logged by Southwest Geophysical Services, using long-short nonnal resistivity, spontaneous 
potential, single point resistance, caliper, neutron, gamma-gamma (bulk density) and natural 
gamma. Borehole geophysical logs are provided as part of each well installation appendix. 

After identification of the well screen interval, the lower unused interval of all test holes was 
backfilled with hydrated bentonite chips to serve as a lower seal. Displaced drill fluids and 
cuttings were disposed in a shallow pit on site. 

Each monitoring well was constructed using 4-inch diameter, flush-threaded, schedule 40 PVC 
risers with a 20-foot section of 0.010-inch slotted, Johnson Pre-Pack. PVC screen (See 
Appendix A, B C and D for well construction information). The screen interval for the 
upgradient well MPL-01 was positioned at a depth of 195 to 215 feet below gro\llld surface. The 
screen interval for the downgradient well MPL-02 was placed at depth of I 95 to 215, MPL-03 at 
a depth of 203 to 223, and MPL-04 at a depth interval of 200-220 feet below ground surface. A 
five foot section of blank PVC casing was placed at the base of each screen to serve as a 
sediment trap. Clean, graded 20-40 mesh size silica sand of was added to complete the screened 
interval filter packs from five feet above each screen to five feet below each sand trap. Five feet 
or more of hydrated bentonite chips were added above each filter pack to serve as an upper seal. 
Each borehole annulus was completed with a cementlbentonite slurry to ground surface. A 
horizontal and vertical location survey was conducted of each well by Wilson Survey 
(Table 4-1) . 

Well development was initiated by the addition of a 10 percent polyphosphate solution to break 
down mud cake and drill fluids in the filter pack. Drill fluids were removed using a 3-inch 
diameter, 10-ft. steel bailer hoisted by a development rig. Development was completed using a 
2-inch diameter submersible pump. Well development was considered complete when the water 
appeared to be clear, and water temperature, conductivity and pH varied less than 10 percent. 

5 
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Table 4-1. Monitoring Well Construction Data, Main Post Landfill 

MPL-01 220.0 ft. 4012.56 ft. 32°22'22.Sll" 3 ,582,677 .6S6 200.47 
(Upgradient well) 106°26'06.387" 364,991.885 

MPL-02 220.0 ft 4004.SS 32°22'.09.222" 3,582266.920 194.79 
(Downgradient well) 106°26'02.074" 365,099.100 

MPL-03 228.0 ft 3997.75 32°22'08.S70" 3,582,244. l OS 188.77 
(Downgradient well) l 06°2S'S4.2S3" 365,303.249 

MPL-04 225.0 ft 3993.SO 32°22'10.966" 3,582,316.395 184.82 
(Downgradient well) 106°25'49.972" 36S,416.103 

• Universal Transverse Mercator Coordinate System, Zone 13, NAD83 and NA VD 88 . 
.. bgs - below ground surface 

5. LITHOLOGIC EVALUATION 

In addition to the field lithologic logs prepared as a general description of borehole geology, the 
drill cuttings collected at 5-foot intervals from the boring were examined using a binocular 
microscope to develop a detailed borehole lithologic log. The cuttings were examined to 
describe grain size, sorting, mineralogy or lithology, degree of grain roundness, color, depth 
below land surface, and thickness intervals. In general, the results of the lithologic examination 
indicates the geology in the vicinity of the landfill is characterized as fine- to medium-grained 
sands with caliche from the surface to 80 feet below ground surface. These sands are underlain 
by silts and silty clays from 80 to about 175 feet. From 175 to 240 feet below ground surface, 
the geology is characterized as silts and fine- to coarse grained sands. The field lithologic log 
and the detailed lithologic log for each boring are provided as part of each well construction 
appendix. 

6. BOREHOLE GEOPHYSICS 

Of the seven geophysical logs run in each of the test holes, the single-point resistance log and 
the long and short normal resistivity logs provided the best information for interpretation 
regarding the location of the zone of water saturation. In general, the logs show the curves 
flattening at about 195 to 202 feet below ground surface, indicating water saturation. Based on 
this information, the intervals were selected for screening. Copies of the geophysical logs are 
provided as part .of each well construction appendix . 
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7. SITE RESTORATION 

At the completion of well installation and development activities, drill cuttings and fluids were 
disposed in a shallow pit adjacent to the well site. Each well site was then graded to its original 
condition. 

8. GROUNDWATER SAMPLING 

The monitoring wells at the Main Post Landfill were installed to conduct background 
groundwater monitoring in the vicinity of the landfill. Background monitoring is the initial stage 
of an overall groundwater montoring program. Background groundwater monitoring is 
conducted to characterize the baseline conditions of the upgradient and downgradient 
groundwater quality at the site, and to establish assessment monitoring levels (AMLs) 
(NMED, 1995). Background monitoring will be conducted during the first twelve months 
following well installation and will begin the fust month following well completion. The 
monitoring involves the collection and analysis of five independent groundwater samples from 
each well. The results of the sample analysis are used as the basis for determining whether 
subsequent groundwater monitoring is required under the detection or assessment monitoring 
programs. 

9. CONCLUSION 

The upgradient and downgradient monitoring wells were installed at the Main Post Landfill, in 
compliance with the NM Solid Waste Management Regulations. Five consecutive groundwater 
samples will be collected over a time period of twelve months to establish background 
groundwater physical and chemical characteristics in the vicinity of the landfill. The results of 
the background groundwater monitoring program will be presented under separate cover . 

10. REFERENCES 

Compton, R.R, 1962, Manual of field geology: New Yo~ John Wiley and Sons, Inc. 378 p. 

Goddard, E.N., chm., and others, 1948, Rock-color chart: Washington, National Research 
Council (reprinted by Geological Society of America, 1951, 1963, 1970, 1975; 1979, 
1980). 

Myers, RO. and Pinckley K.M., 1985, Test wells T23, T29, and T30, White Sands Missile 
Range and Fort Bliss Military Reservation, Dofla Ana County, New Mexico: U.S. 
Geological Survey Open File Report 84-805, 28 p. 

New Mexico Environment Department Solid Waste Bureau, 1995, New Mexico Solid Waste 
Management Regulations 20 NMAC 9.1, 203 p . 
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MONITORING WELL INSTALLATION INFORMATION 

WELL NO. MPL-01 
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APPENDIX A 
MONITORING WELL INSTALLATION INFORMATION 

WELLMPL-01 

Monitoring Well Number : 

Monitoring Well Description: 

Location: 

Driller/ Drilling Contractor: 

Drilling Rig/Method: 

Dates of Drilling: 

Total Depth of Test Hole: 

Diameter of Test Hole: 

Date Well Construction 
Completed: 

Geophysical Logging Contractor: 

Geophysical Logging Services: 

Location Survey Contractor: 

MPL-01 

Upgradient Well for the Main Post Landfill 

22S.05E.28.124 
White Sands Missile Range 

LeeGebbert 
NM Driller No. 1311 
GeoProjects International 
Austin, Texas 

Gardner Denver 1500/Mud Rotary 
'PA-inch tri- cone and blade bits 

15-16 May 1996 

242 feet 

8 inches 

17 May 1996 

Southwest Geophysical Services, Inc. 
4200 Skyline Drive 
Fannington, New Mexico 8740 I 

Long-short nonnal resistivity 
Spontaneous potential 
Single point resistivity 
Neutron 
Gamma-gamma 
Caliper 
Natural gamma 

Wilson Survey Co. Inc. 
240 Thunderbird Drive, Suite B 
El Paso, Texas 79912 
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APPENDIX A 
MONITORING WELL INSTALLATION INFORMATION (cont.) 

WELLMPIA>t 

Horizontal Location at Brass Cap: 

Vertical Location at Brass Cap: 

Well Development: 

Surface Completion 

North American Datum (1983) 
Latitude: 32°22'22.511 ''N 
Longitude: 106 • 26'06.3 87W 

Univ. Transverse Mercator. Zone 13 
Northing: 3,S82.677.6S6 
Easting: 364,991.885 

North American Vertical Datum (1988) - 4012.56 ft. 

Approximately 320 gallons of drill fluids/aqueous liquids 
were purged using a 3-inch diameter steel bailer. Due to a 
slow recovery rate, the well was purged dry llJld allowed to 
reach static conditions before the next purging session. 
Development continued until the parameters of temperature, 
pH and conductivity remained below a 1 ()GAi variance. 

A 5-foot long, 6-inch diameter, steel casing with a hinged, 
locking steel cap was installed over the PVC casing and 
embedded into the cement/bentonite grout. A 3-foot square, 
12-inch thick concrete pad was constructed around the 
protective casing. Six inches of the concrete pad extend 
above ground surface. The protective casing extends 
approximately 36 inches above the surface of the concrete 
pad. A brass survey marker is embedded into the concrete 
pad, approximately 12 inches from the steel casing. Four 4-
inch diameter steel posts, seven feet long, were placed 
equidistant from the well and embedded into the ground. The 
steel posts extend 3 feet above the ground. The steel casing 
and protective posts are painted with rust-protective safety -
yellow paint. 
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APPENDIX A - MONITORING WELL CONSTRUCTION DIAGRAM 

WELL NUMBER: MPL -01 
NAME: UPGRADIENT M.W. AT MAIN POST LANDFILL 

OGIST: DANA DOWNS 

KEY[D NOTES: 

1. PROTECTI\£ STEEL OUTER SURFACE CASING W/LOCJ< (5 feet). 

2. CONCRETE PAD (36 inch X 36 inch X 12 inch) W/ EMBEDDED BRASS 
MARKER, ELEVATION 4012.56 feet ~NAVO 1988}. 
LAT. 32°22'22.511• LONG. 106°26 06.387• (NAO 83). 

J. UPPER CASING: 4 inch SCH. 40 PVC (0 - 195.58 feet). 

4. CENTRALIZERS AT: 40 feet, 80 feet, 120 feet, 
160 feet. 195.58 feet, & 215.58 feet. 

5. BACKFILL: CEMENT/5X BENTONITE SLURRY (0 - 184 feet). 

6. UPPER SEAL: HYDRATED BENTONITE CHIPS (184 - 190 feet). 

NSON PRE-PACK, 4 inch 1.0., SCH. 40, NO. 10 MACH. St.OT PVC 
0 feet LONG (195.58 - 215.58 feet}. 

LOM:R SANO TRAP: 4 inch SCH. 40 PVC (215.58 - 220.58 feet). 

Fil TER PACK: CLEAN SILICA SANO (190 - 225 feet). 

LOWER SEAL: HYDRATED BENTONITE CHIPS (225 - 242 feet}. 184 feet ---i.-~ 
190 feet---+-'~ 

• 
-..s 

I · 
l ,,,. 
i •. 
! 
' 

· 195.58 feet }--E===:=::i 

GENERAL NOTES: 

TOTAL TEST HOLE DEPTH: 242 feet. 
TEST HOlE DIAMETER: 8 inch. 

3. ALL DEPTHS MEASURED FROM GROUND SURF ACE. 
4. DRAWING NOT TO SCALE. 

220.58 feet 
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APPENDIX A 
FIELD LOG 

AND 
DETAll.ED LITHOLOGIC LOG 

WELLMPL-01 

The following logs were prepared by examination of drill cuttings by the site geologist. The Field Log represents a 
general description of lithologic conditions and drilling activities for the length of the borehole. The Detailed 
Lithologic Log was prepared by microscopic examination of drill cuttings. 

For the lithologic description. grain size was determined in accordance with that descnbed by Myers and Pinckley 
(1985) (See Table D-1), and rounding was determined from comparison with the grain models shown in the Manual 
ofField Geology (Compton, 1962). The degree of roundness can range from very angular to well rounded. Sorting 
is the degree to which grains in a sample approach the same size. This value can range from very well sorted 
(grains all the same size) to very poorly sorted (a wide range of grain sizes with no dominant grain si7.es). The 
colors and any accompanying code numbers in the lithologic descriptions refer to the colors from the Rock-Color 
Chart (Goddard, 1948) prepared by the Rock-Color Chart Committee and distn"buted by the Geological Society of 
America. Color determination was made from dry samples. 

Classification of Detritlll Sediments by Grain Diameter 

Deseription Size in mm Size in inches 

Pebbles 4-64 0.15-2.5 

Granules 2-4 0.08-0.15 

V cry coarse sand 1.0-2.0 0.04-0.15 

Coarse sand 0.5-1.0 0.02-0.04 

Medium sand 0.25-0.5 0.01-0.02 

Fine sand 0.125-0.25 0.005-0.01 

Very fine sand 0.0625-0.125 0.0025-0.005 

Silt 0.004-0.0625 0.00015-0.0025 

Clay less than 0.004 less than 0.00015 

A-4 



• 

• 

• 

Project: 

Location: 

Field Lithologic Log 
WellMPL-01 

Background Groundwater Monitoring 

Main Post Landfill 

Drilling Co.: GeoProjects International Drill Rig: GardnerDenver1500 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Elevation Brass Marker: 4012.56 ft. 

Geologist: D.Downs Dates of Drilling: May 15-16, 1996 

Depth Date/fime Description of Material Remarks 
(feet) 

5 5-16-96 Sand, medium- to coarse-grained 
1055 

6-7 Hit boulder 

10 1056 Sand, medium- to coarse-grained, with clay 

15 1100 Sand, ftne- to coarse-grained, with reddish 
brown clay and caliche fragments 

20 1102 Sand, medium- to coarse-grained, with Add 20 ft section 
caliche fragments 

25 1110 Sand, medium- to coarse-grained 

30 1115 Sand, fine- to coarse-grained 

35 1120 Sand, medium- to coarse-grained, with Difficult drilling, stem 
pebbles wobbling at 38 ft. 

40 1123 Sand, medium- to coarse-grained 1125 - add 20 ft 
section 
43.5 ft.- drilling slows 

45 1130 Clay, medium brown, with fine- to medium-
grained sand, ftne sands are silty, sandy silty 
clay with caliche 

"'" 
., 
""' 

,, 
¥;., 
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... • Depth Dateffime Description of Material Remarks 
(feet) 

,,. 
so 1135 Clay, silty, with very fine-grained sand and 

"" caliche 441 

'\"t 55 1140 Clay, silty, light tan, with caliche 56.5 - 58 ft light grey ._.,. 

to light tan clay with 

"'" sand 

60 1145 
"' 

Sand. medium- to coarse-grained. with gravel Add 20 ft section 

.,. 65 1150 Clay, silty, brown, with fine- to coarse- Very little coarse sand 
'~ grained sand being recirculated 
''11! 

70 1155 Clay, silty, light tan to light brown, with 

"" 
medium- to coarse-grained sand 

75 1200 Clay, silty, brown, with caliche Silty clay, drill stem 
·t~ wobbling 

"" 
"" 80 1205 Clay, silty, brown, with sand Add 20 ft section 

*" 85 1215 Clay, brown, with silt Slow drilling ""' 
.\l!J. • 87 1218 Clay, brown, hard and dry 

·"<I 

. .,,, 90 1225 Clay bard with medium- to coarse-grained 
"" sand, dry to slightly moist 

"" 95 1230 Clay, brown, with silty sand 

... 100 1235 Clay, brown, with silt and sand Split-barrel sample 
100-102 ft. 

105 1435 Clay, sandy 105-106 ft thin sandy 
layers 

110 1440 Sand. coarse-grained with pebbl~ with a 
small amount of clay 

'" 115 1445 Sand. fine- to coarse-grained with pebbles, 
··~ clean, poorly sorted 

,. 116 1446 Clay with silt 

"' 

.. 
,,,. • 



• Depth Dateffime Description of Material Remarks 
(feet) 

120 1448 Clay with fine- to coarse-grained sand Pull drill stem to do 
~.-

spoon at 120-122 ft 
see detailed lith. log 

125 1520 Clay, silty Stem back in, add 20 
ft. section Iii" ... 

130 1525 Clay, sandy, with coarse-grained sand Jt."'1: 

133 1527 Sand, fme- to coarse-grained, clean, 
""" 

interbedded .... 

134 1530 Clay and sandy clay 

135 1535 Clay and sandy clay 
.,. 

136 1545 Clay, hard Difficult drilling- hard .... 
"'' clay ... 

140 1550 Clay, sandy, with fine- to coarse-grained sand Pull drill stem to take 
.. OJ, 

split barrel sample of ""' .. , 

• 
140-142 see detail log 

•·· 
145 1630 Clay, sandy, coarse- to medium-grained sand 

"'" 
150 1640 Clay with fine- to coarse-grained sand Clay difficult drilling "" 

155 1650 Clay with coarse-grained sand Slow drilling 

160 1700 Clay, sandy, with coarse-grained sand No split spoon sample ~,, 

here. Told driller to 
continue 

165 1725 Clay, sandy, with coarse-grained sand 
.. 

Still in clays 

167 1728 Sand, small interval Using natural clays for 
mud. Thinned out 
mud. 

170 1730 Clay, sandy, with coarse-grained sand Easier drilling form 
167 down. 

175 1730 
~ 

Sand, coarse- to medium-grained 

180 1731 Sand, coarse- to medium-grained Split-barrel sample at 
180-182 see detail log 

il>> 
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• Depth Datetrime Description of Material Remarks 
"'" 
."' 

(feet) 
.,,. 

185 5-16-96 Clay, reddish brown, with sand Tripped back in 

"' 
0830 

190 835 Clay, silty, reddish brown 185-190 Difficult 
"" drilling in clay 

""' 194 0836 Sand, one inch thick 
~/ifi 

"' 195 0840 Clay, brown, sticky 

'~~ 196 0842 Sand, coarse-grained 

'" 200 0845 Sand, medium- to coarse-grained from 196 Trip out to take split ?.M 

with some gravel size fraction barrel at 200-202 ft. 
,,,_. See detail lith log 

205 0925 Sand, coarse-grained, with small amount of 

"'! 
clay 

.... 
210 0930 Sand, coarse- to medium-grained, with .,,,, 

brownish red clay 

.,. 

• 215 0940 Sand with brownish red clay ... 
'"' 220 0940 Sand, medium- to coarse-grained with a very Trip out to take split .... 

small amount of clay barrel sample 220-222 
,,,.,. 

225 1030 Sand and reddish brown clay 

"'' 230 1035 Sand, coarse-grained, with a small amount of 
clay .• 

234 1040 Sand and gravel 
,,. 

235 1045 Clay, silty, sandy 

242 1055 Sand and reddish brown clay Total depth borehole 

""' 
("'( 
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Appendix A 
Detailed Lithologic Log for MPL-01 

Lithology 

Sand, medium- to coarse-grained; angular to subangular, 
moderately to poorly sorted; composed of quartz, 
feldspar, hornblende, biotite; 6 to 7 foot interval contains 
a small amount of volcanic ash lithic grains, light brown 
(lOYR 5/6) clay, and white (N9) caliche; from 10 to 20 
feet clay becomes greyish-orange (lOYR 7/4), and sand 
grains become fine- to medium-grained; from 20 to 45 
feet volcanic ash lithic grains and clays are absent, minor 
muscovite present, and caliche becomes more abundant; 
from 35 to 45 feet pebble-si7.e fraction is present. 

Sand, fine- to medium-grained, and greyish orange (1 OYR 
7/4) silt; subangular to subrounded, moderately sorted; 
composed of quartz, feldspar, and minor hornblende; 
white (N9) caliche. 

Sand, fine- to medium-grained, greyish orange (I OYR 
7/4) silt, and white (N9) caliche; subrounded to rounded, 
moderately sorted; composed of quartz, feldspar, a small 
amount of hornblende, and a very small amount of 
muscovite; from 55 to 60 feet yellow brown (1OYR6/2) 
clay is present. 

Sand, medium- to coarse-grained, light brown (5YR 6/4) 
clay, white (N9) caliche, and a small amount of selenite; 
subangular to subrounded, welt sorted; composed of 
quartz, chert, and a small percentage of mafic minerals; 
from 70 to 75 feet clay content increases and white (N9) 
caliche is more consolidated . 

. Thickness 
(feet) 

45 

5 

10 

15 

Depth interval 
below ground 
surface (feet) 

0-45 

45-50 

50-60 

60-75 
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""' Depth interval 
Lithology Thickness below ground 

"" (feet) surface (feet) 

Clay, pale reddish brown (IOR 5/4), light brown (SYR 5 75-80 
fI#t. 

6/4) silt, white (N9) caliche, and a small amount fine- to 
''!!# coarse-grained sand; subrounded to rounded, moderately 
'"' 
,,.. sorted; composed of quartz, chert, and very small amounts 
,,. of muscovite and feldspar. 

"' Silt, greyish orange (lOYR 7/4) and fine- to coarse- 5 80-85 ... 
grained sand, greyish orange (lOYR 7/4) clay, and white 

4 (N9) caliche; subangular to subrounded, moderately 

''!!;ill sorted; composed of quartz, chert, and small amounts of 
"'" feldspar and hornblende. 
'1'!! ... 
,,. 

Clay, light brown (SYR 6/4), fine- to coarse-grained sand, 25 85-110 ·"" 
'<!I!! 

• 
and white (N9) caliche; subangular to rounded, well 

di sorted; composed of quartz, chert, and small amounts of .. feldspar and hornblende . ,.., 

""' 
"' Sand, fine- to coarse-grained, light brown (SYR 6/4) clay, 15 110-125 
""' and white (N9) caliche; subaogular to subrounded, ... 

moderately sorted; composed of quartz, chert, and a small 

"' amount of feldspar; from 115 to 120 feet light brown 

"" (5YR 614) clay content decreases and subrounded to 
"' rounded chert pebbles appear. 
,,., 

""' Clay, light brown (SYR 6/4), greyish orange (lOYR 714) 10 125-135 
silt, fine- to coarse-grained sand, and white (N9) caliche; 

'" subrounded to subangular, well sorted; composed of 
quartz, chert, and a very small amount of muscovite; from 
130 to 135 feet light brown (5YR 6/4) clay content 

... decreases and greyish orange (lOYR 7/4) silt content 
increases. 

"' 
"" 

t4"1$ • "" 
-~ 

""'" 
'1' 
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Lithology 

Sand, medium- to coarse-grained, silt, white (N9) caliche, 
and minor amounts of pale reddish brown (1 OR 5/4) clay; 
subangular to subrounded, well sorted, composed of 
quartz. chert, and a small percentage of mafic minerals. 

Clay, pale reddish brown (lOR 5/4), fine- to coarse-
grained sand, light brown (5YR 6/4) silt, and white (N9) 
and very pale orange (1 OYR 8/2) caliche; subangular to 
angular, poorly sorted; composed of quartz, chert, a small 
amount of feldspar and hornblende, and a very small 
amount of muscovite. 

Sand, fine- to coarse-grained, greyish orange (IOYR 7/4) 
silt, and white (N9) caliche; subrounded to subangular, 
moderately sorted, composed of quartz, chert, and 
moderate red (SYR 4/6) and dark grey (N3) (sedimentary) 
rock. 

Sand, coarse- to very-coarse grained with a small amount 
offme pebble gravel, and a small amount of white (N9) 
caliche; subrounded to subangular, moderately sorted; 
sand is composed of quartz, chert, a small amount of 
granite, and dark grey (N3) (sedimentary) rock. 

Clay, light brown (5YR 6/4), and fine-grained to granule 
sand; subrounded, moderately sorted; composed of quartz, 
chert, and small amount of granite and dark grey (N3) 
(sedimentary) rock; from 190 to 200 feet white (N9) and 
very pale orange (1 OYR 8/2) caliche present, less sand 
present, and a small amount of greyish orange (lOYR 7/4) 
silt is present 

Thickness 
(feet) 

5 

25 

10 

10 

15 

Depth interval 
below ground ~-...,, 
swface (feet) 

11.,, 

/i(,<, 

135-140 .... 

,,.,, 

l!"'t-1 

140-165 .. N 

ilfu· 

If'' .,,, 

!'!'· 

165-175 

175-185 

185-200 

.,, 
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'"" 
• • ... Depth interval 
~~ Lithology Thickness below ground 
"' (feet) surface (feet) 

-· 
"" , .. Sand, medium-grained to granule, and a small amount of 5 200-205 
•'j moderate orange pink (lOR 7/4) caliche; subangular to 

subrounded, moderately sorted, composed of quartz, 
·,~ che~ moderate red (5R 416) and dark grey (N3) .... 

(sedimentary) rock. 
_ .. 
·~!IJ , .. Sand, medium-grained to granule, white (N9) and 10 205·215 

moderate reddish orange (1 OR 6/6) caliche; angular to 
"(~ 

subrounded, poorly sorted; composed of quartz, chert, and 
,.. dark grey (N3) and very dark red (5R 2/6) (sedimentary) 

rock; from 210 to 215 feet a small amount of light brown 
-"I 

(SYR 6/4) clay is present ,';;if 

... 

.... • Sand, medium· to coarse-grained, light brown (SYR 6/4) 5 215·220 
• silt, light brown (SYR 6/4) clay, and white (N9) caliche; 
"' subangular to rotmded, well sorted; composed of quartz, .. 

che~ and light grey (N7). medium grey (NS), and 
""' 
"" moderate red (SR 4/6) (sedimentary) rock. 
")~ ... 

"" Clay, greyish orange (lOYR 7/4), fine- to medium· 10 220·230 
". grained sand, and a small amount of white (N9) caliche; 
""' subrounded to subangular, moderately sorted; composed .ii 

"" 
of quartz, chert, and medium grey (NS) and light grey 

"' (N7) (sedimentary) rock. 
·"'! .. 
"" Sand, medium· to coarse·grained, light brown (SYR 6/4) 10 230.240 
"" clay; white (N9) caliche, and a small amount of greyish 
"" orange (lOYR 7/4) silt; subrounded to subangular, well , .. 
"!* 

sorted; composed of quartz, chert, and moderate red (SR 

'"" 416), light grey (N7) and dark grey (N3) (sedimentary) 
rock; from 23S to 240 feet greyish orange (IOYR 7/4) silt 

,<Ojj and light brown (5YR 6/4) clay become more abundant 

"" • '""' 

"' "a 
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Lithology 

Clay, light brown (5YR 6/4), fine- to medium-grained 
sand, and small amounts of greyish orange (lOYR 7/4) 
silt and white (N9) caliche; subangular to subrotmded, 
well sorted; composed of quartz, chert, and dark grey 
(N3) (sedimentary) rock . 

Thickness 
(feet) 

4 

Depth interval 
below ground 
surface (feet) 

240-244 
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MONITORING WELL INSTALLATION INFORMATION 
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APPENDIXB 
MONITORING WELL INSTALLATION INFORMATION 

WELL NO. MPL-02 

Monitoring Well Number : 

Monitoring Well Description: 

Location: 

Driller/ Drilling Contractor: 

Drilling Rig/Method: 

Dates of Drilling: 

Total Depth of Test Hole: 

Diameter of Test Hole: 

Date Well Construction 
Completed: 

Geophysiail Logging Contractor. 

Geophysical Logging Services: 

Location Survey Contractor: 

MPL-02 

Downgradient Well for the Main Post Landfill 

22S.OSE.28.144 
White Sands Missile Range 

LeeGebbert 
NMDrillerNo. 1311 
GeoProjects International 
Austin, Texas 

Gardner Denver 1500/Mud rotary 
7~inch and tri-cone and blade bits 

18-19 May 1996 

240 feet 

8 inches 

19 May 1996 

Southwest Geophysical Services, Inc. 
4200 Skyline Drive 
Fannington, New Mexico 8740 l 

Long-short normal resistivity 
Spontaneous potential 
Single point resistivity 
Neutron 
Gamma-gamma 
Caliper 
Natural gamma 

Wilson Survey Co. Inc. 
240 ThundeTbird Drive, Suite B 
El Paso, Texas 79912 
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APPENDIXB 
MONITORING WELL INSTALLATION INFORMATION (conL) 

WELLMPL-Ol 

Horizontal Location at Brass Cap: 

Vertical Location at Brass Cap: 

Well Development: 

Surface Completion 

North American Datum (1983) 
Latitude: 32°22'09.222" N 
Longitude: 106.26'02.074" w 

Univ. Transverse Mercator, Zone 13 
Northing: 3,582.266.920 
Easting: 365,099.100 

North American Vertical Datum (1988) - 4004.55 ft. 

Approximately 280 gallons of drill fluids/aqueous liquids 
were purged by the drilling contractor using a 3-inch diameter 
steel bailer. Development continued using a 4-inch diameter 
submersible pump until the parameters of temperature, pH and 
conductivity remained below a I 0% variance. 

A 5-foot long, 6-inch diameter, steel casing with a hinged, 
locking steel cap was installed over the PVC casing and 
embedded into the cementlbentonite grout. A 3-foot square, 
12-inch thick concrete pad was constructed around the 
protective casing. Six inches of the concrete pad extend 
above ground surface. The protective casing ex.tends 
approximately 36 inches above the surface of the concrete 
pad. A brass survey marker is embedded into the concrete 
pad. approximately 12 inches from the steel casing. Four 4-
inch diameter steel posts, seven feet long, were placed 
equidistant from the well and embedded into the ground. The 
steel posts extend 3 feet above the ground. The steel casing 
and protective posts are painted with rost-protective safety -
yellow paint. 
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APPENDIX B - MONITORIN~ l!W. CONSTRUCTION DIAGRAM ~ 
Yt{LL NUMBER: MPL-02 ~ J I 

NAME: DOWNGRAOIENT M. W. AT MAIN POST LANDFILL ~ l 
OGIST: DANA DOWNS ! i 

... ----.F4~-ri I l . :. 1--1 I 
I I-·=; I!-==-! h=:rn:r-1. II ii l l -·I -I ·-111-·11-:1 i ., 1;-11:-11:-

- -; -11 ., .11-11!-1 
--1i1-j ,_ljl~ 4 ! • ••-111-·-,, I 

I := j l=-1 J =l ---
' 1--1~ 1 1:-· 

--!. I 3 
~ , 
14 

• I I • I KEYED NOTES: 

1. PROlECTIVE STEEL OUTER SURFACE CASING W/LOCK (5 feet) 

.. 
l-}--© 

2. CONCRETE PAD {36 inch X 36 inch X 12 inch) W/ EMBEDDED BRASS 
MARKER, ELEVATION 4004.55 feet {NAVO 1988). 
LAT. Yl 33°09.222• LONG. 105• 26'02.074• (NAO 83). 

1 · .. J 
I I 
- I 

•I ·~ 
.1 UPPER CASING: 4 inch SCH. 40 PVC (0 - 195 feet). 

4. CENTRALIZERS AT: 40 feet, 80 feet, 120 feet, 
160 feet, 195 feet, & 215 feet. 

5. BACKFILL: CEMENT/5X BENTONITE SLURRY (0 - 183 feet). 

6. UPPER SEAL: HYDRATED BENTONITE CHIPS (183 - 190 feet). 

"'l 
" I 

I ~ 
I • ' 
I l ,. ' 
~ ., I 
! I 
I • 1 I , 
I • i ! • I 

r • I 

r~ 
I ,.. . 

NSON PRE-PACK I 4 inch 1.0., SCH. 40, NO. 10 MACH. SLOT PVC 
0 feet LONG (195 - 215 feet). 

' I j• • I 
I l i 

4 

.. 

8. LOYt{R SANO TRAP: 4 inch SCH 40 PVC (215 - 220.5 feet). 

9. FILTER PACK: CLEAN SILICA SAND (190 - 225 feet). 
10. LOWER SEAL: HYDRATED BENTONITE CHIPS (225 - 240 feet). 

GENERAL NOJ£S: 

TOTAL TEST HOLE DEPTH: 240 feet. 
lEST HQE DIAMETER: 8 inch. 

3. ALL DEPTHS MEASURED FROM GROUND SURF ACE. 
4. DRAWING NOT TO SCALE. 

• I I : I I • 
, l 
I I 

183 feet~-· , 
190 feet · -

I 

195 feet ! 1- . 
---~ 

215 feet _...,.: ---.---,--' 

220.5 feet 1 
225 feet _..._i ~_,..........,,.....,....,..,...-:1 
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APPENDIXB 
FIELD LOG 

AND 
DETAILED LITHOLOGIC LOG 

WELLMPL-02 

The following logs were prepared by examination of drill cuttings by the site geologist. The Field Log represents a 
general description oflithologic conditions and drilling activities for the length of the borehole. The Detailed 
Lithologic Log was prepared by microscopic examination of drill cuttings. 

For the lithologic description, grain size was determined in accordance with that descn"bed by Myers and Pinckley 
(1985), and rounding was detennined from comparison with the grain models shown in the Manual of Field 
Geology (Compton, 1962). The degree of roundness can range from very angular to well rounded. Sorting is the 
degree to which grains in a sample approach the same size. This value can range from very well sorted (grains all 
the same size) to very poorly sorted (a wide range of grain sizes with no dominant grain sizes). The colors and any 
accompanying code numbers in the lithologic descriptions refer to the colors from the Rock-Color Chart (Goddard, 
1948) prepared by the Rock-Color Chart Committee and distn1mted by the Geological Society of America. Color 
determination was made from dry samples. 

Classification of Detrltal Sediments by Grain Diameter 

Description Size lnmm Size in inches 

Pebbles 4-64 0.15-2.5 

Granules 2-4 0.08-0.15 

Very coarse Sand l.0..2.0 0.04-0.15 

Coarse sand 0.5-1.0 0.02-0.04 

Medium sand 0.25..0.5 0.01..().02 

Fine sand 0.125-0.25 0.005-0.01 

Very fine sand 0.0625-0.125 0.0025-0.005 

Silt 0.004-0.0625 0.00015-0.0025 

Clay less than 0.004 less than 0.00015 
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Field Lithologic Log 
4 WellMPL-02 

'" Project: Background Groundwater Monitoring 
-"~ 

,,., 
Location: Main Post Landfill 

,,,. 
Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 1500 .. 
Driller: Lee Gebbert Method: Mud Rotary 

"" 
"' Borehole: Vertical Elevation Brass Marker: 4004.55 .. 

Geologist: D.Downs Dates of Drilling: May 18-19, 1996 
"" 

Depth Datefl'ime Description of Material Remarks 
(feet) 

-"~ 

''"' 
5 5-18-96 Silt, reddish brown. with sand, gravel, and a 

""' 1530 small amount of clay 

"" 10 1535 Sand, medium- to coarse-grained, clean, with 

'"' • caliche 
... 

15 1540 Sand, medium- to coarse-grained, clean, with 
·Wli caliche 

,,~ 20 1545 Sand, fme- to medium-grained Add 20 ft section 
'"' 
"~ 

using natural clay for 

"" mud 

"" 
25 1550 Sand, fine- to medium-grained, with caliche 

'*" 30 1551 Sand, medium- to coarse-grained 
""' 

35 1553 Sand, medium- to coarse-grained 
"' 

40 1555 Sand, medium- to coarse-grained, with Add 20 ft section 
'""' caliche 

" 45 
··~-

1615 Sand, silty, with caliche Very little water loss 

Ii 50 1618 Sand, silty, with clay 

" 55 1622 Clay, reddish brown. with medium- to coarse-
" grained sand 

""' • '"' 
"" 



• Depth Dateffime Description of Material Remarks 
(feet) 

60 1625 Clay, silty, with sand and caliche fragments Add 20 ft section 
~,, 

65 1630 Clay, silty, sandy, with caliche and gravel i;.,-

70 1635 Sand, silty, no clay Ill*" 

75 1640 Clay, silty, with caliche fragments Smooth drilling 

80 1645 Clay, silty, reddish brown, stiff Add 20 ft section Ir"' ... 
85 1650 Clay, brown, stiff, with sand !W\-). .,,, 
90 1652 Clay, brownish red, with sand ... 

"" 95 1655 Clay, with silt and caliche 

100 1700 Sand, with reddish brown clay 
illfi., 

105 1710 Clay, silty, sandy, with caliche fragments li)i., 

!"' 

110 1715 Clay, silty, sandy &!:"· 

115 1730 Clay with silt and very fine-grained sand Slower drilling -

• clays 

'" 120 1735 Clay with silt and very fine-grained sand 

125 1740 Sand, medium- to coarse-grained, with 
caliche '" 

~· 

130 1745 Sand, medium- to coarse-grained !R"". 

135 1750 Silt and very fine-grained sand 

140 1800 Silt, light tan, with a small amount of sand Stop drilling for the 
day. (Split barrel 140-
142 ft.) 

• 
145 S-19-96 Silt with fine- to medium-grained sand 

0900 

150 0910 Sand, coarse-grained, with silt grading down 
into clay 

155 0915 Clay, light brown, with silt and very fine- to 
medium-grained sand 

160 0920 Sand, coarse- to medium-grained, with silt Split barrel 160-162 ... 

• and a small amount of clay ft. 



-m • Depth Dateffime Description of Material Remarks 
'~ (feet) 

165 0950 Sand, coarse- to very coarse-grained, with 
very small amounts of gravel and clay 

--~JI 

170 0950 Sand, coarse- to very ooarse-grained, with 
gravel 

175 1000 Sand, coarse- to medium-grained, with silt 

wlltl 180 1005 Sand, coarse- to very fine-grained, with silt Split-barrel sample 
180-182 ft. 

'"' 185 1040 Sand, coarse- to fine-grained, with clay Slow drilling in clay 
185-187.S ft 

" 190 1055 Clay with silt and medium- to coarse-grained 
sand 

"" 
195 1100 Sand, silty, with small amounts of clay Silty 

,,. 
... 200 1120 Sand and gravel grading from poor to well Split barrel sample 
'"I sorted 200-202 ft. 
,\\\j 

"'' • 205 1130 Sand, medium- to coarse-grained, with silt, 
<d no clay 
.,. 
,,1Jij 210 1135 Sand, fine- to medium-grained 

,.. 213 1140 Silt with sand 

"" 
215 1150 Sand, very fine- to coarse-grained, with 

... pebbles 
~ 

220 1200 Sand, very fme-grained, with small amounts Split-barrel sample 
'"' of clay, silty clay and caliche from 220-222 ft. ,,.. 

'1l! 225 1250 Sand, silty, fine- to medium-grained 
"' 
'~ 230 1252 Clay, silty, with a small amount of sand and .. caliche 

"' .... 235 1255 Clay, sandy, with silt and caliche 
... 

240 .... 1300 Clay, silty, with caliche Total depth borehole 

... 
. , . ... 

,~·f! • _,.. 

.,. 
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AppendixB 
Detailed Lithologic Log for MPL-02 

Lithology 

Sand, medium- to very coarse-grained with pebbles up to 
0.25 inches. and moderate yellowish brown ( 1 OYR 5/4) 
silt; angular to subangular, poorly sorted, composed of 
quartz, chert, medium grey (NS) (sedimentary) rock, 
granite, and very small amount of muscovite; small 
amount of greyish orange (lOYR 7/4) clay. 

Sand. very coarse-grained to pebble size; angular to 
subangular. poorly sorted; composed of granite, quartz, 
feldspar, and very small amount of muscovite; greyish 
orange (lOYR 7/4) caliche coating grains and as a cement; 
from 15 to 20 feet grain si7.C decreases to coarse-grained 
and pebbles. 

Sand, medium- to very coarse-grained with pebbles up to 
0.25 inches; angular to subangular, very poorly sorted; 
composed of quartz, granite, feldspar, biotite, hornblende, 
and a small amount of muscovite; greyish orange (l OYR 
7/4) caliche coating grains and as a cement; from 30 to 45 
feet greyish orange (IOYR 7/4) caliche content increases, 
grain si7.C decreases, grains become subangular to 
subrounded, and hornblende is absent. 

Sand, medium-grained to granule. and light brown (SYR 
6/4) silt; subangular to subrounded, moderately sorted; 
composed of quartz, feldspar, granite, and biotite; small 
amount of very pale orange (lOYR 812) caliche; from 50 
to 55 feet a small amollllt of light brown (5YR 6/4) clay is 
present. 

Thickness 
(feet) 

10 

10 

25 

10 

Depth interval 
below ground 
surface (feet) 

0-10 

10-20 

20-45 

45-55 
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Lithology 

Clay, light brown (5YR 6/4), and medium- to coarse-
grained sand with pebbles up to 0.6 inches; subangular to 
subrounded, very poorly sorted; sand is composed of 
quartz, feldspar, muscovite, and weathered granite; very 
small amount of light brown (5YR 614) silt; very pale 
orange (lOYR 8/2) caliche; very pale orange (IOYR 812) 
caliche content increases from 60 to 65 feet. 

Sand, fine-grained to granule, and light brown (5YR 6/4) 
silt; angular to subrounded, poorly sorted, composed of 
quartz, chert, muscovite, dark reddish brown (lOR 3/4) 
and dark grey (N3) (sedimentary) rock; pale yellowish 
orange (lOYR 8/6) caliche. 

Sand, coarse-grained; subangular to rounded, very well 
sorted; composed of quartz, chert, dark grey (N3) and 
dark reddish brown (lOR 3/4) (sedimentary) rock, and 
weathered granite; small amount of pale yellowish orange 
(1 OYR 8/6) caliche coating most grains. 

Clay, moderate brown (SYR 414), light brown (5YR 614) 
silt, and medium- to coarse-grained sand; subrotmded to 
rounded, poorly sorted; composed of quartz and chert. 

Clay, light brown (SYR 614), greyish orange pink (SYR 
7/2) caliche, and a small amount of fine- to medium
grained sand; subrounded to rounded, very well sorted; 
composed of quartz and chert. 

Depth interval 
Thickness below ground 
(feet) surface (feet) 

IO 55-65 

5 65-70 

5 70-75 

5 75-80 

5 80-85 
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Lithology 

Sand, medium to coarse-grained, and light brown (5YR 
6/4) silt; subangular to subrounded, well sorted, 
composed of quartz, chert, dark reddish brown (IOR 3/4) 
(sedimentary) rock, and a very small amount of feldspar; 
light brown (5YR 6/4) clay; very pale orange (IOYR 812) 
caliche. 

Clay, moderate brown (5YR 4/4), light brown (5YR 6/4) 
silt, very pale orange (lOYR 812) caliche, and a small 
amount of very fine- to fine-grained sand; subrounded to 
rounded, very well sorted; composed of quartz and chert; 
very pale orange (1 OYR 812) caliche and sand content 
increase from 100 to 125 feet. 

Sand, medium- to very coarse-grained with pebbles up to 
0.25 inches; subangular to rounded, well sorted; 
composed of quartz, chert, granite, and dark reddish 
brown (lOR 3/4) (sedimentary) rock; very pale orange 
(lOYR 8/2) caliche; small amount oflight brown (5YR 
6/4)clay. 

Sand, medium- to very coarse-grained with pebbles up to 
0.6 inches; subangular to rounded, poorly sorted; 
composed of quartz, chert, granite, dark reddish brown 
(IOR 3/4) and medium grey (NS) (sedimentary) rock, and 
a very small amount of feldspar. 

Sand, very fme to medium-grained; subangular to 
rounded, well sorted; composed of quartz, chert, and a 
small amount of muscovite; very small amount of greyish 
orange (lOYR 7/4) clay; light brown (5YR 6/4) silt 

Thickness 
(feet) 

10 

30 

5 

5 

15 

Depth interval 
below ground 
surface (feet) 

85-95 

95-125 

125-130 

130-135 

135-150 

" 
,., 
"'' 
fii':• 

,., 

lfr'" 

~ .. 

~,,,, 
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""' • '"" Lithology 

'~ Sand, coarse- to very coarse-grained, and light brown 
(SYR 6/4) silt; subrounded to subangular, very well 
sorted; composed of quartz, chert, feldspar, granite, and 

.... small amount of muscovite; greyish orange (lOYR 7/4) 
clay; white (N9) caliche. 

"" 

... Sand, fine- to coarse-grained, and greyish brown (5YR 
3/2) clay; subangular to subrounded, moderately sorted, 

..... composed of quartz, chert, dark reddish brown (lOR 3/4) 

"""' 
(sedimentary) rock, and a very small amount of biotite. 

.... 
Sand, coarse- to very coarse-grained and pebbles up to 0.3 

""' inches, and light brown (5YR 6/4) clay; subangular to 
"''I • subrounded, moderately sorted; composed of quartz. .. 

chert, granite, and dark reddish brown (lOR 3/4) 
(sedimentary) rock; very small amount of white (N9) 
caliche. 

'"" 
I~ 

'""' 
~- Sand, very coarse-grained to pebble size; subangular to 

""' rounded, poorly sorted; composed of quartz, chert, ... 
granite, and medium grey (NS) and dark reddish brown 

"'!II (lOR 3/4) (sedimentary) rock; small amount of greyish ... 
orange (IOYR 7/4) silt . ., 

,,,.. 

.... Sand, fine- to coarse-grained and a small amount of fine 
.,,. pebble gravel up to 0.2 inches, and greyish orange (lOYR 
"" 7/4) silt; subrounded to rounded, well sorted; composed 

"'~ 
of quartz, chert, and dark reddish brown (lOR 3/4) 
(sedimentary) rock; light brown (SYR 6/4) clay; small 

... amount of very pale orange ( 1 OYR 812) caliche • 

'"" 
S.tll! • ... 
... 

"' "" 
" ... 

"'" 

Thickness 
(feet) 

10 

5 

5 

10 

30 

Depth interval 
below grmmd 
surface (feet) 

150-160 

160-165 

165-170 

170-180 

180-210 



,, . 

.,,. 

,,., 

"'' 

• ''" 
"' 

Depth interval Wt 

Lithology Thickness below ground ... 

(feet) surface (feet) !"" 

..... 

~I 

ii&> 

Sand, medium- to very coarse-grained with pebbles up to 10 210-220 "'' 
0.3 inches; subangular to subrounded, well sorted; 
consists of quartz, chert, and dark reddish brown (1 OR ~" 

3/4), light grey (N7), and medium grey (NS) 
WiM, 

(sedimentary) rock. Mr· 

""'· .. 
Clay, moderate brown (5YR 3/4), and very fine to fine- 10 220-230 ""' 
grained sand, subangular to subrotmded, very well sorted; 
sand composed of quartz and chert; small amount oflight "'~ 

brown (SYR 6/4) silt 
.... 

""' &IV" 

,.,. 
Clay, moderate brown (SYR 4/4), greyish orange (1 OYR 10 230-240 41>> 

• 7/4) silt, and white (N9) caliche with a small amount of 
fine-grained sand; subangular to subrotmded, well sorted; 
sand composed of quartz and chert; sand content increases 
from 235 to 240 feet . 

• 
I . 
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APPENDIXC 

MONITORING WELL INSTALLATION INFORMATION 
WELL NO. MPL-03 
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APPENDIXC ,,.. • MONITORING WELL INSTALLATION INFORMATION 
WELL NO. MPL-03 

Monitoring Well Number. MPL-03 

Monitoring Well Name: Downgradient Well for the Main Post Landfill 

Location: 22S.OSE.28.233 
White Sands Missile Range 

Driller/ Drilling Contractor: Lee Gebbert 
NM Driller No. 13 ll 
GeoProjccts International 
Austin, Texas 

"')j 

Drilling Rig/Method: Gardner Denver 1500/Mud rotary 
77/e -inch tri-cone and blade bits 

Dates of Drilling: 20-21 May 1996 

Total Depth of Test Hole: 2SS feet 

• 
Diameter of Test Hole: 8 inches 

"" Date Well Construction 
Completed: 22May 1996 

Hf!!' Geophysical Logging Contractor. Southwest Geophysical Services, Inc. 
'"' 4200 Skyline Drive 
'iflll Farmington, New Mexico 87401 
" 

Geophysical Logging Services: Long-short normal resistivity 

"' Spontaneous potential 
~ Single point resistivity .. Neutron 

'''¥!! 
Gamma-gamma 

«'11 Caliper 
Natural gamma 

"' "" Location Survey Contractor: Wilson Survey Co. Inc. 

"' 240 Thunderbird Drive, Suite B 
""' El Paso, Texas 79912 

'"" 
"" 
,,,, 

""' 

'"' 
,,. .. • C-1 
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APPENDIXC 
MONITORING WELL INSTALLATION INFORMATION (cont.) 

WELLMPL-03 

Horizontal Location at Brass Cap: 

Vertical Location at Brass Cap: 

Well Development 

Surface Completion 

Norlh American Datum (1983) 
Latitude: 3Z-22'08.570" N 
Longitude: 106°25'54.253" w 

Univ. Transverse Mercator, Zone 13 
Northing: 3,582,244.105 
Easting: 365,303.249 

North American Vertical Datum (1988) - 3997.75 ft. 

Approximately 220 gallons of drill fluids/aqueous liquids 
were purged by the drilling contractor using a 3-inch diameter 
steel bailer. oCvelopment continued using a 4-inch diameter 
submersible pump until the parameters of temperature, pH and 
conductivity remained below a I 0% variance. 

A 5-foot long, 6-inch diameter, steel casing with a hinged. 
locking steel cap was installed over the PVC casing and 
embedded into the cemeotlbentonite grout. A 3-foot square, 
12-inch thick concrete pad was constructed around the 
protective casing. Six inches of the concrete pad extend 
above ground surface. The protective casing extends 
approximately 36 inches above the surface of the concrete 
pad. A brass survey marker is embedded into the concrete 
pad, approximately 12 inches from the steel casing. Four 4-
inch diameter steel posts, seven feet long, were placed 
equidistant from the well and embedded into the ground. The 
steel posts extend 3 feet above the ground. The st~l casing 
and protective posts are painted with rust-protective safety -
yellow paint 

C-2 
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APPENDIX C - MONITORING WELL CONSTRUCTION DIAGRAM 
WELL NUMBER: MPL-03 

NAME: OOWNCRAOtENT M. W. AT MAIN POST LANDFILL 
OGIST: DANA DOWNS 

KEYED NOTES: 

1. PROTECTIVE STEEL OUTER SURFACE CASING W/LOCK (5 feet). 

2. CONCRETE PAD (36 inch X 36 inch X 12 inch) W/ EMBEDDED BRASS 
MARKER, ELEVATION 3997.75 feet (NAVO 1988). 
LAT. 3t 22'08.570• LONG.106'" 25'54.253• (NAO 83). l : 

3. UPPER CASING: 4 inch SCH. 40 PVC (0 - 203 feet). 

4. CENTRALIZERS AT: 60 feet, 100 feet, 140 feet, 
180 feet, 203 feet, & 223 feel. 

5. BACKFILL: CEMENT/5X BENTONITE SLURRY (O - 190 feet). 

6. UPPER SEAL: HYDRATED BENTONITE CHIPS (190 - 198 feet). 

I .0 . 

I l 
j • i 
~ i 

f '°[ 
i . J 

• I . ' 
NSON PRE-PACK , 4 inch 1.0., SCH. 40, NO. 10 MACH. SLOT PVC 

0 feel LONG (203 - 223 feet). 

t 
'" • j 

I I 6. LOWER SANO TRAP: 4 inch SCH. 40 PVC (223 - 228.5 feet}. 

9. ALTER PACK: CLEAN SILICA SANO (198 - 233 feet). 

0. LOWER SEAL: HYDRA TED BENTONITE CHIPS (233 - 255 feet). 

GENERAL NOTES: 

TOTAL TEST HOLE DEPTH: 255 feet. 
TEST HOLE DIAMETER: 8 inch. 

3. ALL DEPTHS MEASURED FROM GROUND SURF ACE. 
4. DRAWING NOT TO SCALE. 

! 
r • i 

190 feet~ 
198 feet~ 
203 feet µ. ~===:i 

223 feet I 
228.5 feet--1 

i 

i 233 feet -.;....,.....,r--.,-.,.....,_,~ 
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APPENDIXC 
FIELD LOG 

AND 
DETAILED LITHOLOGIC LOG 

WELL MPl.r03 

The following logs were prepared by examination of drill cuttings by the site geologist. The Field Log represents a 
general description of lithologic conditions and drilling activities for the length of the borehole. The Detailed 
Lithologic Log was prepared by microscopic examination of drill cuttings. 

For the lithologic description, grain size was detennined in accordance with that described by Myers and Pinckley 
(1985), and rounding was detennined from comparison with the grain models shown in the Manual of Field 
Geology (Compton, 1962). The degree of roundness can range from very angular to well rounded. Sorting is the 
degree to which grains in a sample approach the same size. This value can range from very well sorted (grains all 
the same si7.e) to very poorly sorted (a wide range of grain sizes with no dominant grain sizes). The colors and any 
accompanying code nwnbers in the Uthologic descriptions refer to the colors from the Rock-Color Chart (Goddard, 
1948) prepared by the Rock-Color Chart Committee and distn"buted by the Geological Society of America. Color 
determination was made from dry samples. 

ClassiflClltion of Detrital Sediments by Grain Diameter 

Description Size in mm Si:ze in inches 

Pebbles 4-64 0.15-2.5 

Granules 2-4 0.08-0.15 

Very coarse sand 1.0-2.0 0.04-0.15 

Coarse sand 0.5-1.0 0.02-0.04 

Medium sand 0.25-0.5 0.01-0.02 

Fine sand 0.125-0.25 0.005-0.01 

Very fine sand 0.0625-0.125 0.0025-0.005 

Silt 0.004-0.0625 0.00015-0.0025 

Clay less than 0.004 less than 0.00015 

C-4 
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• 
Field Lithologic Log ... 

WellMPL-03 
""' ,., 

Project: Backgroiind Groundwater Monitoring 

Location: Main Post Landfill 

"I Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 1500 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Elevation Brass Marker: 3,997. 75 ft. 
"' 

"' 
Geologist: D.Downs Dates of Drilling: May 21, 1996 

Depth Date/rime Description of Material Remarks 
"' (feet) 
'"' 

5 S-21-96 Sand, fine- to coarse-grained, with caliche 
0730 

"' 10 0740 Sand, fine- to coarse-grained, with caliche 

"" • 15 0745 Sand, fine- to coarse-grained, with caliche 
and gravel 

~·4ill 

20 0747 Sand, medium- to fine-grained, with caliche Add 20 ft section 

~· 25 0750 Sand, medium- to coarse-grained, angular, ,., 
with caliche 111 

·t""J, 30 0753 Sand with a small amount of silty clay 
<14 

"' 35 0755 Silt with caliche and a small amount of clay 
'"" 

40 0800 Sand medium- to coarse-grained Add 20 ft section 
~ .. 

45 0805 Silt and caliche with sand 

so 0810 Sand, medium- to coarse-grained 

""' 55 0815 Silt and caliche 

60 0820 Sand, silty, with caliche 

65 0825 Clay, silty, with sand and caliche 

70 0825 Clay, silty, with caliche 

'>Ol • -\!i8 
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Depth Date/Time Description of Material Remarks ""' • (feet) ,;y 

"'· 15 0827 Clay, silty, with caliche 
"' 

80 0830 Clay, silty, with coarse-grained sand and 
caliche ""' ..,, 

85 0835 Clay, silty, with gravel and caliche Add 20 ft section "' ,., 
90 0836 Clay, silty, with caliche 

•·· 
95 0845 Silt with caliche 

"' 
100 0850 "" Silt with caliche 

105 0900 Silt with caliche 

110 0905 Silt, sandy. with caliche ''" 

Sand, medium- to coarse-grained, with silt 
.. 

115 0910 Im· 

120 0912 Sand with silt and caliche "' .. 
125 0914 Silt, sandy, with caliche and a small amount ip;· . 

of clay 
.. 

• 130 0920 Sand, medium- to coarse-grained, with gravel 

135 0920 Sand, medium- to coarse-grained, with gravel 

137 Clay 

140 0922 Silt, clay, and sand Split barrel sample IJ'" 

140-142 ft. See lith. 
log for desc. · 

145 1010 Clay, silty, and sand ... 
150 1030 Clay, stiff, with sand ~· 

155 1050 Clay with coarse-grained sand and caliche 

157 Sand, coarse-grained End of clay 

160 1100 Sand, well sorted, clean with very small Split barrel sample 
amount of clay. from 160-162 ft. 

165 1130 Sand, coarse- to medium-grained 

170 1135 Sand, coarse- to medium-grained, with gravel 

• 
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""' • Depth Datetrime Description of Material Remarks 

"' 
(feet) 

175 1140 Sarui, coarse- to medium-grained, with a 
small amount of clay 

" 178.5 1142 Clay 
""' 

180 1145 Clay. silty, with sand and caliche Split-barrel sample ,.., 
180-182, break for 

'• hmch 

185 1350 Silt and sand with clay .. 
190 1355 Sand, coarse-grained, with silt . 

.... 
195 1j57 Sarui, coarse-grained 

'"" 
"" 200 1405 Sand, coarse-grained, with clay Split barrel sample 

200-202 ft. 

"' 204 Sand with silty clay and gravel 

"' 210 1455 Sand with silty clay 
"" 
... • 215 1458 Sand, coarse-grained, with a very small 
.iii amount of clay 
>'q/ 

.... 220 1500 Sand, medium- to fine-grained, wet Split-barrel sample 
220-222 ft. 

,,. 
225 1540 Sand with small amounts of caliche and clay .. 
230 1545 Clay with sand and caliche 

'"' 
'" 235 1605 Clay with silty clay and sand 
··~ 

.,.:iiiiJ 240 1615 Clay, silty, with sand No sample - drill to 
255 ft. to verify 

-":ii 
lithology 

... 245 1625 Clay, silty, with sand 

"' 250 1630 Clay, silty, with sand and caliche 

255 1635 Clay. silty. with sand and caliche Total depth borehole 

.,. 

.~ 

""" • "" 
,,4 
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AppendixC 
Litbologic Log for MPL-03 

Lithology 

Sand, fine-grained to pebbles up to 0.25 inches; angular to 
subrounded, poorly sorted; composed of quartz, feldspar, 
granite, dark reddish brown (lOR 3/4) and medium grey 
(NS) (sedimentary) rock, chert, and a very small amoWlt 
ofbiotite; very pale orange (lOYR 8/2) caliche coating 
grains. 

Sand, very coarse-grained to pebbles up to 0.4 inches; 
subangular, moderately sorted; composed of quartz, 
feldspar, granite, medium grey (N5) (sedimentary) rock, 
and chert; very pale orange ( 1 OYR 812) caliche coating 
grains . 

Sand, medium-grained to pebbles up to 0.3 inches; 
subangular to subroWlded, moderately sorted; composed 
of quartz, feldspar, granite, medium grey (NS) 
(sedimentary) rock, and a very small amount of 
hornblende; very pale orange (1 OYR 8/2) caliche. 

Sand, coarse-grained to pebbles up to 0.4 inches; angular 
to subrounded, moderately sorted; composed of quartz, 
feldspar, granite, and chert; very pale orange (lOYR 8!2) 
Caliche; a small amoWlt of dark yellow orange {lOYR 6/6) 
silt from 30 to 35 feet. 

Clay, light brown (5YR 6/4), and greyish orange (1 OYR 
7/4) silt with a small amount of very fine- to medium
grained sand, subrounded to rounded, very well sorted; 
sand is composed of quartz and chert; moderate orange 
pink (SYR 8/4) caliche. 

"' ... 
i!fl''' 
!&, 

Depth interval 
lflf!'\ 

'"'' 
Thickness below ground .,, 
(feet) surface (feet) •~ 

.. 
15 0-15 

~' 

.,, 
,.,,, 

"" -0 
""' 
"" 

"'" 
s 15-20 

~" 

5 20-25 

10 25-35 

s 35-40 

I • 
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Lithology 

Sand, coarse-grained to pebbles up to 0.4 inches; angular 
to subangular, well sorted; composed of quartz, feldspar, 
granite; very small amount of very pale orange {lOYR 
812) caliche. 

Silt, greyish orange {lOYR 7/4), and medium- to coarse-
grained sand; subangular to subrounded, well sorted; 
composed of quartz, chert, granite, and dark reddish 
brown (lOR 3/4)and dark grey (N3) (sedimentary) rock; 
very pale orange (lOYR 8/2) caliche. 

Sand, coarse-grained to pebbles up to 0.25 inches; 
subangular to subrounded, moderately sorted; composed 
of quartz, feldspar, chert, granite, and light grey (N7) 
(sedimentary) rock; very pale orange {1 OYR 8/2) caliche; 
small amount of greyish orange pink {SYR 7/2) silt. 

Silt, pale yellowish brown (I OYR 612), and medium- to 
coarse-grained sand; subangular to subrounded, well 
sorted; composed of quartz, chert, and dark reddish brown 
(lOR 3/4) (sedimentary) rock; very pale orange (lOYR 
8/2) caliche. 

Sand, medium- to coarse-grained, and pale yellowish 
brown (1 OYR 612) silt; subangular to subrounded, very 
well sorted; composed of quartz, chert, dark reddish 
brown (1OR3/4) (sedimentary) rock, and granite; white 
(N9) calichc . 

Thickness 
(feet) 

5 

5 

5 

5 

5 

Depth interval 
below ground 
surface {feet) 

40-45 

45-50 

50-55 

55-60 

60-65 
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Lithology 

Clay, light brown (SYR 6/4), and greyish orange (lOYR 
7/4) silt with very fine- to coarse-grained sand; 
subangular, well sorted; composed of quartz and chert; 
very small amount of yellowish grey (SYR 7'2) clay and 
white (N9) caliche; contains a small amount of granule to 
pebbles from 80 to 90 feet 

Silt, light brown (5YR 614), moderate brown (5YR 4/4) 
clay, and fine- to coarse-grained sand; subangular to 
subrounded, well sorted; composed of quartz, chert, and a 
small amount of weathered granite; very pale orange 
(1 OYR 812) caliche . 

Silt, greyish orange (lOYR 7/4), and fine to medium-
grained sand, subangular to subrounded, well sorted, 
composed of quartz, chert, and granite; white {N9) 
caliche; small amount of light brown (SYR 614) clay. 

Sand, fine- to coarse-grained, and light brown (5YR 6/4) 
silt; subangular to subrounded, moderately sorted; 
composed of quartz, chert, and dark reddish brown (1 OR 
3/4), medium grey (NS), and light grey (N7) 
(Sedimentary) rock; small amount of greyish orange 
(lOYR 7/4) clay; greyish orange (lOYR 7/4) clay content 
increases and white (N9) caliche present from 120 to 130 
feet 

it« 

.. 
"' i.,, 

Depth interval "'' 
'"" Thickness below ground 

(feet) surface (feet) 
!!f!'I' ..,., 

,.w, 

40 65-105 

... 

... 

s 105-110 .,, 

"' 
.. 

s 110-115 

15 115-130 
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Lithology 

Sand, medium- to very coarse-grained and pebbles up to 
0.2S inches; subangular to subrounded, well sorted; 
composed of quartz, chert, dark reddish brown (1 OR 3/4) 
and medium grey (NS) (sedimentary) rock, and a small 
amount of granite; very small amount of white (N9) 
caliche. 

Sand, medium- to very coarse-grained and pebbles up to 
0.5 inches, subangular to rounded, moderately sorted, 
composed of quartz, chert, dark reddish brown (1 OR 3/4), 
medium grey (NS), and light grey (N7) (sedimentary) 
rock, and granite . 

Clay, white (N9) and light brown (SYR 6/4} , yellowish 
grey (SY 1!2) caliche, greyish orange pink (SYR 712) silt, 
and a small amount of coarse- to very coarse-grained 
sand; subangular to subrounded, well sorted; composed of 
quartz, chert, medium grey (NS) and light grey (N7) 
(sedimentary) rock, and granite. 

Clay, light brown (5YR 6/4), and medium- to very coarse
grained sand; subangular to rounded, well sorted; 
composed of quartz, chert, dark grey (N3) and moderate 
reddish orange (IOR 6/6) (sedimentary} rock, and granite; 
very pale orange (lOYR 812) caliche. 

Sand, fine- to coarse-grained with a small amount pebbles 
up to 0.3 inches, and moderate brown (5YR 414) clay; 
subrounded to rounded, well sorted; composed of quartz, 
chert, and medium grey (NS) and moderate brown (SYR 
3/4) (sedimentary) rock . 

Depth interval 
Thickness below ground 
(feet) surface (feet) 

s 130-135 

s 13S-140 

10 140-150 

10 150-160 

2 160-162 
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Lithology 

Clay, light brown (SYR 614) and medium to very coarse-
grained sand, subangular to rounded, well sorted, 
composed of quartz, chert, dark grey (N3) and moderate 
orange pink (lOR 7/4) (sedimentary) rock, and granite; 
very pale orange (lOYR 8/2) caliche. 

Sand, coarse-grained to granule with a small amount of 
pebbles to 0.25 inches; subangular to subrounded, well 
sorted; composed of quartz, chert, medium grey (NS), 
dark gray (N3), and dark reddish brown (lOR 3/4) 
(sedimentary) rock, and granite. 

Sand, coarse-grained to medium pebble gravel up to 0.5 
inches; subangular to rounded, moderately sorted; 
composed of quartz, chert, light gray (N7) and moderate 
reddish brown (lOR 3/4) (sedimentary) rock, and granite. 

Sand, medium-grained to granule with pebbles up to 0.25 
inches; subangular to rounded, moderately sorted; 
composed of quartz, chert, moderate reddish brown (1 OR 
3/4), medium grey (NS), and dark grey (N3) 
(sedimentary) rock, and granite; light brown (SYR 6/4) 
clay. 

Clay, moderate brown (SYR 4/4), silt, and very fine- to 
medium-grained sand; subrounded to rounded, very well 
sorted; composed of quartz, chert, and moderate reddish 
brown (lOR 3/4) (sedimentary) rock; small amount of 
white (N9) caliche . 

Depth interval ilN 

Thickness below ground 
~·' 

(feet) surface (feet) 
.,,. 

3 162-165 "'' "'· 
1'·· 

~" 

'" 

'" s 165-170 

"" t:"' 

5 170-175 '"' Iii' 

5 175-180 

5 180-185 

I : 
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Lithology 

Sand, fine-grained to granule. and greyish orange (1 OYR 
7/4) silt; subangular to rounded, moderately sorted; 
composed of quartz, chert, and dark reddish brown (l OR 
3/4) and medium grey (sedimentary) rock; light brown 
(SYR 614) clay; very small amount of white (N9) caliche. 

Sand, medium-grained to granule, and light brown (SYR 
6/4) silt; subangular to subrounded, well sorted; 
composed of quartz. chert, and medium grey (NS), light 
grey (N7), and dark reddish brown (1 OR 3/4) 
(sedimentary) rock. 

Sand, fine- to coarse-grained, and light brown (SYR 614) 
silt; subangular to rounded, very well sorted; composed of 
quartz chert, and dark reddish brown (IOR 3/4) 
(sedimentary) rock; moderate brown (SYR 414) clay. 

Sand, medium-grained to granule, and greyish orange 
(IOYR 7/4) silt; angular to subrounded, moderately 
sorted; composed of quartz, chert, dark reddish brown 
(lOR 3/4) and medium grey (NS) (sedimentary) rock, and 
a very small amount of feldspar; light brown(SYR 614) 
clay; granule fraction decreases from 210 to 215 feel 

Sand, medium- to very coarse-grained; subangular to 
subrounded, well sorted; composed of quartz, chert, 
medium grey (NS) and dark reddish brown (lOR 3/4) 
(sedimentary) rock, and a very small amount of granite; 
small amount of light brown (SYR 6/4) clay. 

Thickness 
(feet) 

s 

10 

s 

10 

5 

Depth interval 
below ground 
surface (feet) 

185-190 

190-200 

200-205 

205-215 

215-220 
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Lithology 

Sand, fine- to _coarse-grained; subrounded to rounded, 
very well sorted; composed of quartz, chert, and medium 
grey (NS) and dark reddish brown (lOR 3/4) 
(sedimentary) rock. 

Sand, fine- to very coarse-grained; subangular to 
subrounded, well sorted; composed of quartz, chert, and 
medium grey (NS) and dark grey (N3) (sedimentary) 
rock; light brown (5YR 6/4) clay; white (N9) caliche. 

Clay, greyish orange (lOYR 7/4), and medium- to coarse-
grained sand; subangular to rounded, very well sorted; 
composed of quartz, chert, and light grey (N7), medium 
grey (NS), and dark reddish brown (lOR 3/4) 
(sedimentary) rock; white (N9) caliche. 

Clay, moderate brown (SYR 4/4), light brown (SYR 6/4) 
silt, and medium- to very coarse-grained sand; subangular 
to rounded. well sorted; composed of quartz, chert, and 
dark grey (N3) and dark reddish brown (IOR 3/4) 
(sedimentary) rock; white (N9) caliche. 

Sand, medium- to very coarse-grained, and greyish orange 
(l OYR 7 /4) silt; subangular to subrollllded, very well 
sorted; composed of quartz, chert, and medium grey (NS), 
dark grey (N3), and dark reddish brown (IOR 3/4) 
(sedimentary) rock; light brown (SYR 6/4) clay; white 
(N9) caliche . 

iv 

Depth interval 
Thickness below growid 
(feet) surface (feet) !!"· .,,. 

II<' ... 
5 220-225 "'' "' 

~· 

~-

5 225-230 
.. 
~"' .. 
"'' ,.. 

•· 

5 230-235 

5 235-240 

5 240-245 
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Lithology 

Clay, light brown (SYR 6/4), greyish orange (lOYR 7/4) 
silt, and medium- to very coarse-grained sand; subangular 
to rounded, moderately sorted; composed of quam., chert, 
and dark grey (N3), medium grey (NS), and dark reddish 
brown (lOR 3/4) (sedimentary) rock; white (N9) caliche; 
pebbles to 0.25 inches present from 250 to 255 feet. 

Thickness 
(feet) 

10 

Depth interval 
below ground 
surface (feet) 

245-255 
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APPENDIXD 

MONITORING WELL INSTALLATION INFORMATION 
WELL NO. MPL-04 
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APPENDIXD 
MONITORING WELL INSTALLATION INFORMATION 

WELL NO. MPL-04 

Monitoring Well Number: 

Monitoring Well Name: 

Location: 

Driller/ Drilling Contractor: 

Drilling Rig/Method: 

Dates of Drilling: 

Total Depth of Test Hole: 

Diameter of Test Hole: 

Date Well Construction 
Completed: 

Geophysical Logging Contractor: 

Geophysical Logging Services: 

Location Survey Contractor: 

MPL-04 

Downgradient Well for the Main Post Landfill 

22S.05E.28.232 
White Sands Missile Range 

LeeGebbert 
NM Driller No. 1311 
GeoProjects International 
Austin, Texas 

Gardner Denver 1500/Mud rotary 
77.4-inch tri-cone and blade bits 

29-30 May 1996 

240 feet 

8 inches 

30May1996 

Southwest Geophysical Services, Inc. 
4200 Skyline Drive 
Farmington, New Mexico 87401 

Long-short normal resistivity 
Spontaneous potential 
Single point resistivity 
Neutron 
Gamma-gamma 
Caliper 
Natural gamma 

Wilson Survey Co. Inc. 
240 Thunderbird Drive, Suite B 
El Paso, Texas 79912 
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APPENDIXD 
MONITORING WELL INSTALLATION INFORMATION (cont.) 

WELLMPL-04 

Horimntal Location at Brass Cap: 

Vertical Location at Brass Cap: 

Well Development: 

Surface Completion 

North American Datwn (1983) 
Latitude: 32°22'10.966." N 
Longitude: to6•2s'49.972" w 

Univ. Transverse Mercator, Zone 13 
Northing: 3,582,316.395 
Easting: 365,416.103 

North American Vertical Datum (1988) - 3993.S ft. 

Approximately 245 gallons of drill fluids/aqueous liquids 
were purged by the drilling con~ using a 3-inch diameter 
steel baJler. Development continued using a 4-inch diameter 
submersible pump until the parameters of temperature, pH and 
conductivity remained below a 10% variance. 

A 5-foot long. 6-inch diameter, steel casing with a hinpd, 
locking steel cap was installed over the PVC cuing and 
embedded into the cemen~tonitc grout. A 3-foot square, 
12-inch thick concrete pad was constructed around the 
protective casing. Six inches of the concrete pad extend 
above ground surface. The protective casing extends 
approximately 36 inches above the surface of the concrete 
pad. A brass survey marker is embedded into the concrete 
pad, approximately 12 inches from the steel casing. Four 4-
inch diameter steel posts. seven feet long. were placed 
equidistant from the well and embedded Into the ground. The 
steel posts extend 3 feet above the ground. The steel casing 
and protective posts are painted with rust-protective safety • 
yellow paint . 
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APPENDIX D - MONITORING M:LL CQNSTRUCTION DIAGRAM 
WELL NUMBER: MPL -04 

NAME: DOWNGRAOIENT M. W. AT MAIN POST LANDFILL 
OGIST: DANA DOWNS 

KEYED NOTES: 
1. PROTECTIVE STEEL OOTER SURFACE CASING W/LOCK (5 feet). 

2. CONCRETE PAO (36 inch X 36 inch X 12 inch} W/ EMBEDDED BRASS 
MARKER, ELEVATION 3993.50 feet (NAVO 1988). 
LAT. 3i9 22'10.966• LONG. 106" 25 49.972• (NAO 83). 

3. UPPER CASING: 4 inch sot 40 PVC (0 - 200 feet). 

4. CENTRALIZERS AT: 60 feet, 100 feet, 140 feet, 
180 feet, 200 feet, & 220 feet. 

5. BACKFILL: CEMENT/51 BENTONITE SLURRY (0 - 186.5 feet). 

6. UPPER SEAL: HYDRATED BENTONITE CHIPS (186.5 - 193 feet). 

HNSON PRE-PACK , 4 inch 1.0., SCH. 40, NO. 10 MACH. SLOT PVC 
20 feet LONG (200 - 220 feet). 

LOYtf:R SANO TRAP: 4 inch SCH. 40 PVC (220 - 225 feet). 

FILTER PACK: CLEAN SILICA SANO {193 - 230 feet). 

LOWER SEAL: HYDRATED BENTONITE CHIPS (230 - 240 feet). 

GENERAL NOTES: 

TOTAL TEST HOLE DEPTH: 240 feel. 
TEST HOLE DIAMETER: 8 inch. 

3. All DEPTHS MEASURED FROM GROUND SURF ACE. 
4. ORA\tNG NOT TO SCALE. 

186.5 feet ~~ 
193 feet -.,µ..'>~ 

200 feet ~===i 

225 feet --j 
230 feet --1 ~........_.,~...-j 

240 feel -~~-"--"--'~ 

~8 Inch~ 
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APPENDIXD 
PIELDLOG 

AND 
DETAILED UTHOLOGIC LOG 

WELLMPL-04 

The following logs were prepared by examination of drill cuttings by the site geologist. The Field Log represents a 
general description oflithologic conditions and drilling activities for the length of the borehole. The Detailed 
Lithologic Log was prepared by microscopic examination of drill cuttings. 

For the lithologic description. grain sir.e was detennined in accordance with that descnl>ed by Myers and Pinckley 
( 1985), and rounding was detennined from comparison with the grain models shown in the Manual of Field 
Geology (Compton, 1962). The degree of rowidness can range from vecy angular to well rounded. Sorting is the 
degree to which grains in a sample approach the same sir.e. This value can range tiom vecy well sorted (grains all 
the same size) to very poorly sorted ( a wide range of grain sizes with no dominant grain sizes). The colors and any 
accompanying code numbers in the lithologic descriptions refer to the colors from the Rock-Color Chart (Goddard. 
1948) prepared by the Rock-Color Chart Committee and distributed by the Geological Society of America. Color 
determination was made from dry samples. 

Description 

Pebbles 

Granules 

Very coarse sand 

Coarse sand 

Medium sand 

Fine sand 

Very fine sand 

Silt 

Clay 

Classification of Detrital Sediments by Grain Diameter 

Sir.e in mm 

4-64 

2-4 

1.0-2.0 

0.5-1.0 

0.25-0.5 

0.125-0.25 

0.0625-0.125 

0.004-0.0625 

less than 0.004 

D-4 

Sir.e in inches 

0.15-2.5 

0.08-0.15 

0.04-0.IS 

0.02-0.04 

0.01-0.02 

0.005-0.01 

0.0025-0.005 

0.00015-0.0025 

less than 0.00015 



Field Lithologic Log 
"" • MPL-04 
f.!\''" 

Project: Background Groundwater Monitoring 

Location: Main Post Landfill 
'"" 

Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 1500 w~ .,,, 

Driller: Lee Gebbert Method: Mud Rotary " 

W' 

Borehole: Vertical Elevation Brass Marker: 3993.50 ft. 

Geologist: D.Downs Dates of Drilling: May 29, 1996 
,,.,_,,, 

'" 
Depth Dateffime Description of Material Remarks .. 
(feet) .. 
5 S-29-96 Sand, coarse-grained, with caliche 

~· 

0725 

10 0732 Sand and very fine-grained silt with a small 

• 
amount of gravel 

15 0735 Sand, medium- to coarse-grained, with 
caliche 

20 0740 Sand, fine- to medium-grained Add 20-ft. section 

25 0746 Sand, coarse-grained, with silt and caliche 

30 0750 Silt with caliche fragments 

35 0801 Silt, sand, and caliche fragments 

40 0805 Silt, slightly cemented with caliche 

45 0810 Silt with small amounts sand and caliche 

50 0812 Sand, fine- to medium-grained 

55 0815 Clay, silty, grey, with sand 

60 0818 Clay, silty, with sand 

65 0825 Sand, silty, fine- to medium-grained, with 
caliche 

• 70 0828 Clay, silty, with caliche 

I ., 
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• 
Depth Datefl'ime Description of Material Remarks 

"" 
(feet) ... 
75 0831 Clay, silty, with caliche 

80 0836 Clay, silty, with a very small amount of sand 81-89 ft slow difficult .. drilling - clay 

85 0852 Clay, silty,. with a very small amount of sand 

90 0963 Clay with cement and silt 
<\!!ll 

95 0907 Clay, silty, with cemented particles 

100 0917 Silt and silty clay 
l"""' 

105 0935 Clay, silty 
"' 
"" llO 0940 Clay, silty, with caliche 
"' 
"" 115 0945 Sand, silty, with caliche fragments Sand at 113 ft - out of 

'" 
clay -sand from 113-
ll 8 ft., clay at 118 ft 

,.;.ft 
120 0950 Clay, silty, with a small amount of organic Slow drilling 

• 
matter , .. 

""' 125 1010 Clay and silt, reddish brown .. 
130 1015 Clay, silty, with caliche Continued slow ,,. 

drilling 

, .. 135 1025 Clay, silty, light grey 

'$ii 140 1100 Clay, brown, stiff, with caliche and a very Split barrel sample 
small amount organic matter, homogeneous 140-142 ft. 

145 1155 Clay, silty, with caliche 
.. ,. 

150 1235 Clay, silty, light brown 1210 - stopPed to thin 

'" 
out mud, shovel out 
mud pit 

155 1240 Silt with caliche and sand 
• .. 1245- Lunch 

1345 - return 
~ 

160 1430 Silt and very fine-grained sand, well sorted, Split barrel sample-
dark brown 160-162 ft- 1000/o 

... • recovery 

"' 
"' 



Depth Datetrime Description of Material Remarks "'' 

• ""' 
(feet) 

lWF> 

""' 165 1450 Silt and very fine-grained sand with caliche 

170 1455 Sand with silt and caliche 

175 1458 Clay, silty, with sand ""' 
Ii'' 

180 1520 Sand, very fme- to fine-grained, well sorted, Split barrel sample, ... 
damp 180-182 ft 500/o .. 

.... 
recovery 

"'' 185 1550 Sand, medium- to coarse-grained, with a 
small amount of silt .,., 

190 1555 Sand, silty, with caliche 
.... 

195 1600 Silt with a small amount of sand 
9-'« 

"'" 200 1630 Sand, medium- to fine-grained, well sorted, Split barrel sample, 
wet, good sand 200-202 ft. 75% ~·. 

recovery 

205 1645 Sand, medium- to coarse-grained, with a 

• small amount of silt 

210 1650 Sand, medium- to coarse-grained, with a .... 
small amount of silt 

~·) 

215 1655 Sand, medium- to coarse-grained, with a 
small amount of silt 

220 1730 Sand, medium- to fine-grained, wet, with Split barrel sample -
small amount of clay and caliche 220-222 ft. 900,{, 

recovery 

224 1735 Clay 

225 1740 Sand with silty clay .,,,. 

230 1751 Silt with sand 

235 1155 Silt with medium- to coarse-grained sand 

240 1800 Silt with medium- to coarse-grained sand and '" Total depth borehole 
caliche 

• 
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AppendixD 
Detailed Lithologic Log for MPL-04 

"" ... 
J\4\il Depth interval 

Lithology Thickne~ below ground 
'"' (feet) surface (feet) 
,.. 
'"' 

.. Sand, medium-grained with pebbles; angular to 10 0-10 
subangular, poorly sorted; composed of quartz, granite, 

"" feldspar, and medium grey (NS) and moderate reddish 

'"' 
brown (I OR 4/6) (sedimentary) rock; very pale orange 
(lOYR 8/2) caliche coating most grains. 

,., 

'"' Sand, medium-grained to pebble size, and moderate 5 10-15 
>1'J brown (SYR 4/4) silt; subangular to subrounded, poorly 
1'!ii 

sorted, composed of quartz, feldspar, granite, chert. and 

flll 
light grey (N7) (sedimentary) rock. 

'"' 
"" • """ 

Sand, medium-grained to pebble size; subangular to 5 15-20 
, .. subrounded, moderately sorted; composed of quartz, 
'~ feldspar, granite, chert. and a very small amount of 

,>lii 

hornblende; white (N9) caliche . 

... 
'"'I! ... Sand, fine- to very coarse-grained with few granules; 5 20-25 

subangular to subrounded, moderately sorted; composed 
of quartz, feldspar, granite, chert. and a very small amount 
of hornblende, and medium grey (N5) (sedimentary) rock; 
small amount of white (N9) caliche. 

;,!di 

,,,. Sand, coarse-grained to pebble size; subangular to 5 25-30 
subrounded, well sorted; composed of quartz, feldspar, 

,,,,. 
and granite; white (N9) caliche. 

;~ 

'" Silt, very pale orange (1 OYR 812), and very fine- to fine- 5 30-35 

"" • 
grained sand; subangular to rounded, very well sorted; 

'"' composed of quartz and chert; white (N9) caliche. 



• 

• 

• 

Lithology 

Silt, greyish orange (IOYR 714), and very fine- to 
medium-grained sand; subrounded to subangular, well 
sorted; composed of quartz and chert; white (N9) caliche. 

Silt, very pale orange (1 OYR 812), white (N9) caliche, and 
very fine- to fine-grained sand; subrounded to rounded, 
very well sorted; composed of quartz and chert; from 45 
to SO feet sand content increases and white (N9) caliche 
content decreases. 

Sand, medium- to very coarse-grained; subangular to 
subrounded, well sorted; composed of quartz, chert, and 
dark reddish brown (lOR 3/4) and medium dark grey (N4) 
(sedimentary) rock. 

Clay, pale yellowish brown (lOYR 612), greyish orange 
(lOYR 7/4) silt, and fine- to very coarse-grained sand; 
subangular to subrounded, well sorted; composed of 
quartz, chert, dark reddish brown (1 OR 3/4) and medium 
dark grey (N4) (sedimentary) rock, and a very small 
amount of gypsum. 

Clay, light brown (SYR 6/4). greyish orange (SYR 7/2) 
silt, and fine-grained sand to pebble size; subangular to 
rounded, moderately sorted; composed of quartz, chert, 
and dark grey (N3), medium grey (NS}, and dark reddish 
brown (IOR 314) (sedimentary) rock; very small amount 
of white (N9) caliche . 

Thickness 
(feet) 

s 

10 

s 

s 

5 

fl<,., 

"" 

" .,,, 
.,., 

Depth interval ... 
below ground 
surface (feet) .... 

,.., 
..,, 
Fi"· 

35-40 "'' 
""' 
""' 
'lffh 

..,, 
40-50 

..,, 
~ 

" 50-55 

,,, 

55-60 

'" 
,., 

!"'~» 

60-65 

I ' 
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"' 
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,,. • ... 

,,•1!J 

~··• 

. , 

• .,. 

Lithology 

Sand, fine-grained to pebble stt.e; subangular to rounded, 
moderately sorted; composed of quartz, chert, and 
medium grey (N 5) and dark reddish brown (1 OR 3/4) 
(sedimentary) rock; light brown (5YR 6/4) silt; white 
(N9) caliche. 

Clay, light brown (SYR 6/4), greyish orange (lOYR 7/4) 
silt, very pale orange caliche (IOYR 8'2), and very fine-
to medium-grained sand; subangular to rounded, well 
sorted; composed of quartz, chert, and a small amount of 
medium dark grey (N4) (sedimentmy) rock. 

Silt, greyish orange (lOYR 7/4), and very fine- to very 
coarse-grained sand; subangular to rounded, moderately 
sorted; composed of quartz, chert, and dark reddish brown 
(lOR 3/4) (sedimentary) rock; very pale orange (toYR 
812) caliche. 

Clay, light brown (SYR 6/4), greyish orange (toYR 7/4) 
silt, white caliche (N9), and a small amount of very fine 
to medium-grained sand, subangular to subrounded, well 
sorted, composed of quartz, chert, and a small amount of 
muscovite; sand content increases from 85 to 90 feeL 

Clay, light brown (SYR 6/4), greyish orange (lOYR 7/4) 
silt, and very fine- to fine-grained sand with a small 
amount of granule size fragments, subangular to rounded, 
well sorted; composed of quartz, chert, and medium dark 
grey (N4) and dark reddish brown (lOR 3/4) 
(sedimentary) rock. 

1bickness 
. (feet) 

s 

5 

5 

10 

5 

Depth interval 
below ground 
surface (feet) 

65-70 

70-75 

75-80 

80-90 

90-95 



• 

• 

• 

Lithology 

Clay, light brown (SYR 6/4), light brown (SYR 6/4) silt, 
and very fine-grained sand with pebbles; subangular to 
rounded, moderately sorted; composed of quartz, chert, 
and light grey (N7) (sedimentary) rock; white (N9) 
caliche; pebbles decrease from 105 to 110 feet. 

Clay, light brown (5YR 6/4), greyish orange (lOYR 7/4) 
silt, and a small amount of very fine- to fine-grained sand; 
subangular to rounded, well sorted; composed of quartz 
and chert; small amount of organic matter . 

Clay, light brown (5YR 6/4), and fine- to coarse-grained 
sand; subangular to rounded, well sorted; composed of 
quartz, chert, and medium dark grey (N4) (sedimentary) 
rock; small amount of white {N9) caliche. 

Clay, light brown (5YR 6/4), greyish orange (IOYR 7/4) 
silt, white (N9) caliche, and a small amount of very fine
to fine-grained sand; subangular to rounded, well sorted; 
composed of quartz, chert, and medium dark grey (N7) 
(sedimentary) rock. 

Clay, light brown (5YR 6/4), greyish orange pink (5YR 
112) silt, and very fine- to medium-grained sand; 
subangular to rounded, very well sorted; composed of 
quartz and chert; small amount of white (N9) caliche . 

Thickness 
(feet) 

25 

5 

5 

5 

5 

~' 

~ 

Depth interval . ' 
below ground 
surface (feet) 

.. , ,.., 

95-120 

120-125 

125-130 

130-135 

~' 

135-140 
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Lithology 

Clay, light brown (SYR 614) and a small amount of 
moderate brown (SYR 4/4), light brown (SYR 6/4) silt, 
and fine- to coarse-grained sand; subangular to rounded, 
well sorted; composed of quartz, chert, and dark grey 
(N3) and medium grey (NS) (sedimentary) rock; small 
amount white (N9) caliche; very small amount of organic 
matter. 

Silt, light brown (SYR 6/4), and very fme- to medium-
grained sand; subangular to rounded, well sorted; 
composed of quartz, chert, and medium grey (NS) 
(sedimentary) rock. 

Silt, greyish orange (lOYR 7/4), and fine- to very coarse-
grained sand, subangular to subrounded, well sorted; 
composed of quartz, chert, moderate brown (5YR 3/4) 
and medium dark grey (N4) (sedimentary) rock; white 
(N9) caliche. 

Sand, very fme- to very coarse-grained, and light brown 
(SYR 6/4) silt; subangular to subrounded, moderately 
sorted; composed of quartz, chert, and light grey (N7) and 
medium grey (NS) (sedimentary) rock; white (N9) 
Caliche. 

Clay, light brown(5YR 6/4), very pale orange (lOYR 812) 
silt, and very fine- to medium-grained sand; subangular to 
subrounded, well sorted; composed of quartz and chert; 
small amount of white (N9) caliche . 

1bickness 
. (feet) 

15 

10 

s 

5 

s 

Depth interval 
below ground 
surface (feet) 

140-155 

1S5-165 

165-170 

170-175 

175-180 



.,, 

• F' 

"" 
Depth interval W'-'-

Lithology Thickness below grmmd "'' 
(feet) surface (feet) 

,., 
"" 

Sand, very fine- to coarse-grained, and light brown (5YR 5 180-185 
6/4) silt; subangular to rounded, well sorted, composed of ""' 
quartz, chert, and dark grey (N3) and dark reddish brown ~· 

(lOR 3/4) (sedimentary) rock; light brown (5YR 6/4) clay. 

&<"-

Sand, medium- to very coarse-grained, subangular to 5 185-190 
subrounded, well sorted, composed of quartz, chert, and 
dark grey (N3), medium grey (N5), and dark reddish 
brown (lOR 3/4) (sedimentary) rock; light brown (5YR 
6/4) silt . 

• Sand, fine to very coarse-grained, and light brown (5YR 10 190-200 
6/4) silt; subangular to subrounded, moderately sorted; ., 
composed of quartz, chert, and dark grey (N3 ), dark 
reddish brown (lOR 3/4), and medium grey (NS) 

., 
(sedimentary) rock; white (N9) caliche; white (N9) 
caliche content decreases from 195 to 200 feet. 

Sand, medium- to very coarse-grained; subangular to 5 200-205 
rounded, well sorted; composed of quartz, chert, and 
medium grey (NS), dark reddish brown (lOR 3/4), dark ""' 
grey (N3), and moderate brown (5YR 3/4) (sedimentary) ., 
rock; greyish orange (lOYR 7/4) silt; small amount of " 
light brown (SYR 6/4) clay. 

"' 
Sand, medium-grained to pebble size; subangular to 15 205-220 
subrounded, moderately sorted; composed of quartz, 
chert, and dark reddish brown (lOR 3/4), medium grey 
(NS), moderate brown (5YR 3/4), and dark grey (N3) 
(sedimentary) rock; light brown (SYR 6/4) silt; small 

• 
amount oflight brown (SYR 6/4) clay; light brown (SYR 
~/4) clay is absent from 210 to 220 feet. '" 

!!''"' 
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Lithology 

Sand, fine- to coarse-grained; subangular to rounded. well 
sorted; composed of quartz, chert, and dark reddish brown 
(lOR 3/4), dark grey (N3), and medium grey (NS) 
(sedimentary) rock; pale yellowish brown (1 OYR 6fl) silt; 
small amount of light brown (SYR 6/4) clay. 

Sand, medium- to very coarse-grained; subangular to 
subrounded, moderately sorted; composed of quartz, 
chert, and dark grey (N3), dark reddish brown (lOR 3/4), 
and medium grey (NS) (sedimentary) rock; light brown 
(SYR 614) silt; small amount of moderate brown (SYR 
4/4) clay; very small amount of white (N9) caliche . 

Silt, greyish orange (lOYR 7/4), and medium-to very 
coarse-grained sand; subangular to subrounded, 
moderately sorted; composed of quartz, chert, and dark 
grey (N3), medium grey (NS), and light grey (N7) 
(sedimentary) rock; very small amount of white (N9) 
caliche; white (N9) caliche content increases at 240 feet . 

Thickness 
(feet) 

5 

10 

5 

Depth interval 
below ground 
surface (feet) 

220-225 

225-235 

235-240 
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REPORT OF RESULTS 
FIRST GROUNDWATER SAMPLING AND ANALYSIS 

MAIN POST LANDFILL 
WIUTE SANDS MISSILE RANGE 

EXECUTIVE SUMMARY 

In compliance with the New Mexico Solid Waste Management Regulations (Part VIII, Sections 
80 I through 811 ), this report presents the results of the first groundwater sampling event at the · 
White Sands Missile Range (WSMR) Main Post Landfill. Groundwater samples were collected 
from the one upgradient and three downgradient monitoring wells, which were installed at the 
perimeter of the landfill during May and June, 1996. Groundwater samples were collected from 
each welJ during the week of23 June 1996. The results of this initial analysis, plus the results 
from four additional samples to be collected during the next eight months, will be compiled and 
the mean concentration for each analyte will be calculated. The resulting mean value will 
represent the baseline concentration for each analyte. These values will determine if future 
groundwater monitoring will be conducted under the detection or assessment monitoring 
programs . 

No volatile organic compounds, semivolatile organic compounds, polychlorinated biphenyls, 
phenols, radium 226 or radium 228 were detected during this initial sampling event. Detected 
constituents include various anions, cations and metals. These may be naturally occurring 
compounds in groundwater in the vicinity of the landfill, and may become part of the established 
background constituents. The interpretation and discussion of the presence of the detected 
groundwater constituents will be reserved until additional data is collected frOm each of the 
wells. 

2. INTRODUCTION 

Four groundwater monitoring wells (one upgradient and three downgradient) monitoring wells 
were installed at the perimeter of the WSMR Main Post Landfill during May and June, 1996. 
The detailed description of each well installation will be presented in the Main Post Landfill 
Monitoring Well Installation Report, TBD September 1996.) The pwpose of the wells is to 
establish background physical and chemical parameters in groundwater, in the vicinity of the 
landfill. This report presents the re8ults of the first of five groundwater sampling events at the 
Main Post Landfill monitoring wells. 

Background monitoring is the initial stage of the overall groundwater moni~ring program and is 
used to 1.) characterize the baseline conditions of the upgradient and downgradient groundwater 
quality at the site and 2.) to establish assessment monitoring levels (AMLs) . 
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Background groundwater monitoring will be conducted during the first twelve months of the 
overall groundwater monitoring program. The program involves the collection and analysis of 
five independent groundwater samples from each well. The first four samples will be collected 
within the first six months following well installation. The fifth sample will be collected about 
midway during the second sixth month time period. The results of these samples are used as the 
basis for detennining whether subsequent groundwater monitoring will be conducted under the 
Detection or Assessment Monitoring Programs. 

3. LOCATION AND DESCRIPTION OF SAMPLING AREA 

The Main Post Landfill, located approximately 3 miles east of the WSMR Main Post 
Headquarters (Figure 3-1 ), occupies approximately 25 acres. The landfill accepts nonhu.ardous 
waste generated from all of the 850 residential units, as well as facilities located at the Post 
Headquarters. This includes residential, yard, and commercial waste. The landfill has been in 
operation since 1983. 

The WSMR Main Post derives its water supply from a water table aquifer in the upper bolson 
Tertiary/Quaternary unconsolidated alluvial deposits. This aquifer contains water derived from 
mountain water sheds forming a wedge-shaped belt of potable water over 30 miles long. Good 
quality grmmdwater occurs near recharge areas, but becomes progressively more mineralized 
downgradient toward the interior of the Tularosa Basin. This is attributed to the slow migration 
rate of groundwater from recharge to discharge areas and the presence of readily soluble minerals 
in the bolson sediments. 

One upgradient (MPL-MW-01) and three downgradient (MPL-MW-02, MPL-MW-03, and 
MPL-MW-04) monitoring wells were installed from 15 - 31 May 1996, using mud-rotary drilling 
techniques (Figure 3-2). The detailed description of each well installation will be presented in 
the Monitoring Well Installation Report (TBD September 1996). The following table 
summarizes monitoring well construction and water level information for the wells at the Main 
Post Landfill~ Water level measurements were made just prior to purging activities for sampling. 

Table 3-1 Well Construction and Water Level Data for Monitoring Wells at the Main Post Landfill 

Well Number Total Depth of Elevation (ft.) Depth to water Elevation 
Well(feet) (MP- Brass (feet below MP) Groundwater 

survey marker) 6!1.7196 (6f1.7/96) 
NAVD-1988 

MPL-MW-01 220.58 4012.56 200.47 3812.09 

MPL-MW-02 220.50 4004.SS 194.79 3809.76 

MPL-MW-03 228.50 3997.75 188.77 3808.98 

MPL-MW-04 225.0 3993.SO 184.82 3808.68 
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4. DESCRIPTION OF WORK 

The first groundwater sampling event took place on 27-28 June 1996. Prior to sampling, three 
well volumes of groundwater were purged from each well to obtain a representative groundwater 
sample. Groundwater was purged and sampled using a portable 2-inch diameter submersible 
pump. The submersible pump and sampling equipment were thoroughly decontaminated before 
and after purging and prior to sampling each well. Water quality measurements collected during 
each sample collection are provided as Table 3-2. 

Table 4-1. Field Water Quality Measurements from Monltorin& Wells at the Main Post Laadflll 

Well No.-S.mple Date Temperature Conductivity pH 
c·q. (mlcrosiemens/cm) 

MPL-MWOl-GWl 6127196 23;0 600 7.00 

MPL-MW02-GW1 6127196 25.1 640 7.41 

MPL-MW03·GWI 6/28196 25.6 1300 7.28 

MPL-MW04-GWI 6/28/96 25.3 ll80 7.25 

The sample for volatile organic compounds was collected first, followed by the samples for 
semivolatile organic compounds and phenols, followed by the collection of samples for all other 
analytes. Preservatives (if necessary) were added to the full sample bottle until the desired pH 
was reached. Each sample container was labeied with sample name and number, sealed in a 
plastic bag, and packed in an ice chest so as not to exceed a temperature of 4 degrees Celsius 
during transport to the laboratory. Chain-of-custody fonns were completed and placed inside 
each sample ice chest. The sample coolers were sealed with chain-of-custody tape and submitted 
to.the analytical laboratory via overnight delivery service. 

The samples were submitted for analysis for the following New Mexico Solid Waste 
Management Regulations {NMSWMR) Subpart XI, Table I parameters . 
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Table 4-2. Summary of Groundwater Analysis Requirements for 
the Main Post LandftD 

Analyte Analytlcal Maximum Holding Time 
Method (days) 

Organic Compounds 
Polychlorinated Biphenyls SW846-8080A 40 
Volatile Organic Compounds SW846-8260A 14 
Semivolatile Organic Compounds SW846-8260A 40 
Phenols SW846-9066 28 

Water Quality Parameten 
Specific Conductance EPA 120.l NA 
Carbonate and Bicarbonate EPA310.I 28 
Total Dissolved Solids EPA 160.2 7 
Chloride EPA 325.1 28 
Fluoride EPA340.2 28 
Sulfate EPA37S.l 28 
Ammonia EPA3SO.l 28 
Total Kjeldahl Nitrogen EPA3Sl.I 28 
Nitrate/Nitrite as Nitrogen EPA 352.1 28 
Total Cyanide SW846-9012 14 
Laboratory pH SW846-9040 2 
Total Organic Carbon SW846-9060B 28 
Radium226 EPA 903.l 180 
Radium228 EPA 904.0 180 

Total Metals 
Al, Sb, As, Ba, Be. B, Cd, Ca, Cr Co, Cu. Fe, Mg, SW846-60 I OA * 180 
Mn, Mo, Ni, K Se Ag, Na, Th, V, Zn* SW846-601 OA 180 
Hg SW846-7470A 28 
u EPA 908.1 180 

* ICPES was used for metals analysis, in lieu ofGFAA. Near identical quantitation limits were reached using the 
ICPES method. 

Primary analytical services for the groundwater samples from the Main Post Landfill were 
provided by: 

PDP Analytical Services 
1680 Lake Front Circle, Suite B 
The Woodlands, Texas 77380 
Telephone: 713/363-2233 
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• The sample containers for Total Kjeldahl Nitrogen were fotwarded to the following lab by PDP 
for analysis: 

Inchcape/NDRC Laboratories 
I 089 East Collins 
Richardson, Texas 75081 
Telephone: 2141238-5591 

The samples for analysis for uranium, radium 226 and radiwn 228 were submitted to the 
following laboratory for analysis. 

Controls for Environmental Pollution, Inc. 
Post Office Box 5351 
Santa Fe, New Mexico 87502 
Telephone: 505/982-9841 

Quality Assurance laboratory services were provided by: 

Westech of Texas, Inc. 
4725 Ripley Drive. Suite A 
El Paso, Texas 79922-1028 
Telephone: 915/585-3443 

• 5. SUMMARY OF ANALYfICAL RESULTS 

• 

With the exception of one broken trip blank. associated with sample MPL-MWOJ-GWI, all 
remaining samples collected from the Main Post Landfill arrived at the laboratories in good 
condition, within temperature requirements. All samples were extracted and analyzed within 
EPA maximwn holding times for each analyte. Table 5-1 summarizes the analytical results for 
detected analytes only. The detailed laboratory reports containing analytical results, quality 
control data and matrix spike and matrix spike duplicated analyses are provided as Appendix A. 

No volatile organic compounds, semivolatile organic compounds, polychlorinated biphenyls, 
phenols, radium 226 or radium 228 were detected dwing this initial groundwater sampling event. 
The remaining constituents may be naturally occwring materials in groundwater in the vicinity 
of the landfill. A discussion of the presence and pervasiveness of non-anthropogenic (not 
introduced by outside source) compounds will be reserved until additional groundwater data is 
collected from each of the wells. New Mexico Solid Waste Management Regulation 
groundwater protection standards and practical quantitation limits (PQLs) are listed on Table S-2. 
Practical quantitation limits are the lowest concentration of analytes in groundwater that can be 
reliably determined within specified limits of precision and accuracy under routine laboratory 
operating conditions. Actual laboratory quantitation limits are matrix spec~fic and may vary due 
to natme of the sample or sample dilutions. 
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TABLES-2 
SUMMARY OF GROUNDWATER PllOTECTION STANDARDS 
AND 
PRACTICAL QUANTll'ATION LIMITS 
FOR BACKGROUND GROUNDWATER MONITORING PARAMETERS 

NIA 
NIA 
NIA 
250 
0.2 
1.6 
10 
10 

NIA 
6.S-8.5 

NIA 
250 
~ 
NIA 
NIA 
NIA 

5 
0.006 
0.05 

I 
0.004 
0.75 
0.005 
NIA 
0.05 
0.05 

I 
0.3 
0.05 
NIA 
0.05 
0.002 

1 
0.1 
NIA 
0.01 
o.os. 
NIA 

0.002 
5 

NIA 

9 

.NIA 
NIA 
NIA 
5 

0.1 
0.4 
1 
1 

0.01 
0.1 
NIA 
s 
s 

NIA 
NIA 
NIA 

3 
0.003 
0.01 
0.02 
0.002 
0.5 

0.002 
NIA 
0.01 
0.03 
0.06 
0.1 
0.01 
NIA 
0.03 
0.001 
0.75 
0.0$ 
NIA 

0.005 
0.01 
NIA 

0.001 
2.5 
0.08 
0.0$ 
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TABLE 5-2 (cant.) 
SUMMARY OF GROUNDWATER PROTEcnON STANDARDS 
AND 
PRACTICAL QUANTITATION LIMITS 
FOR BACKGROUND GROUNDWATER. MONITORING PARAMETERS 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

N/A 

NIA 
NIA 

0.005 
N/A 
N/A 
NIA 
NIA 

0.005 
0.1 
NIA 
0.1 
NIA 

0.0002 
0.005 
0.025 
0.005 
0.005 
NIA 
NIA 
NIA 
0.07 

0.00005 
NIA 
NIA 

0.005 
NIA 
NIA 
NIA 

0.005 
NIA 

10 
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NIA 
l!lh"-'1 

0.1 
0.2 
LO 
2.0 

<'' 
5.0 
15.0 
100 
2.0 
5.0 
10.0 ,.,, 
s.o 
5.0 
0.1 
1.0 
5.0 
1.0 
0.5 
20.0 
10.0 
100 
5.0 

0.025 
50.0 
20.0 
1.0 

10.0 
40.0 
20.0 
1.0 
15.0 
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TABLE 5-2 (amt.) 
SUMMARY OF GROUNDWATER PROTECI10N STANDARDS 
AND 
PRACl'ICAL QUAN'llTATION LIMITS 
FOR BACKGROUND GROUNDWATER. MONITORING PARAMETERS 

0.1 
NIA 
0.01 
o.oos 
0.1S 
0.06 
o.oos 
0.005 
NIA 
NIA 
NIA 

0.001 
0.62 

0.06 
0.01S 
0.00'2 
0.03 

S.000 

· Nola: CVM•Cold npor lllllllk: llhsorpllon, OC/MS•Gu cbromaaJ&l'llphy/mm tpeCU'lllDelry. 

GFM•Gnpbke lznmce alOIDlc: lbsorpliaa. HPLC•High pro(Ol'llllCDCC Uquld daUilllllUlfaph)'. 

10.0 
s.o 
s.o 
o.s 
s.o 
s.o 
2.0 
1.0 
10.0 
10.0 
so.o 
0.4 
s.o 

0.01 
O.OlS 

0.0001 
0.01 

2.S 

IC• Ion chromalOgnlpby, ICPES • lnduelively c:ouph:d pl-. emillion specllOICOPJ. IR•lnfrared ..-uonielly • NA• Not Appliclble. 

aReponlDa limii Is die millumum conenuadoa of a sullsllllce dlU can be naMlrcd 11111 reponed for muldple instrumeals. 
R.eponioa limits ue hlablY mmlx dcpement and may DOt alwaya be ac:llleYable. 
bN·Nil!'OIOdiphenylamine deconzpoees 10 dipheaylalnlne. Llboralary quandtala u d~. 
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5. CONCLUSIONS 

Four additional groundwater samples will be collected from each of the monitoring wells. and 
analyzed for the NMSWMR Subpart XI, Table l constituents. The results of these analyses will 
then be complied and a mean concentration calculated for each constituent, at each sample 
location. The resulting mean values will be used to represent the upgradient and downgradicnt 
quality of groundwater at the site, as well as for establishing levels for future detection or 
assessment monitoring . 

12 
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LABORATORY ANALYTICAL REPORT 

GROUNDWATER SAMPLES 

MPL-MWOl-GWl & MPL-MW02-GW1 
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July 24, 1996 

Ms. Dana Downs 
Mevatec Corporation 
P.O.Box399 
White Sands Missile Range 
New Mexico 88002 

Episode: 3436 
Project ID: White Sands Missile Range 
Project #: 300 II J27 

Dear Ms. Downs: 

PDP --···-· ......... ·---~.· ...... ••• ., ..... ••" "•• ....... A--.~· - ---··---· "•"' "' •:~•I.' ,..f 

Analytical Services 

1680 Lake Front Clrcle. Suite B 
The WOOdkJnds. Texas 77380 

Phone (713) 363-2233 
Fax (713)298-5784 

Enclosed are the analytical results for the samples received in our laboratory on June 28 .• 
1996. The samples were analyzed for the parameters indicated on the chain of custody. 

Please be advised that 1.lllused portions of your samples, sample extracts and digestates will 
be stored for 30 days from the date of this report. Unless prior arrangements were made, at the end 
of this period your samples will either be disposed of, or returned to you if your samples were 
determined to be hazardous. 

We appreciate your business. Should you have any questions or need assistance with this 
report, please feel free to call me or Homai Madisetty, Data Review Officer, at (713) 292-7090. 

Sincerely, 

8Afe(4~ 
Bruce D. Howbert 
Program Manager 
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B • The Woodlands, TX 77380 • Phone (713)363-2233 

• DATA PACKAGE DOCUMENT INVENTORY 

EPISODE NUMBER: 3436 
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• PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B •The Woodlands, TX 77380 • Phone (713)363-2233 

Client: Mevatec 

Episode No.: 3436 

Project Name: White Sail.els Missile 
Range 
Project No.: 300 ll J27 

CASE NARRATIVE 

Four water samples were received for analysis on 06/28196. All regulatory holding times 
were met by the laboratory. 

All batch quality control (QC) results (Duplicates, Matrix Spikes, Matrix Spike Duplicates) 
are included in this data package. Batch QC may or may not have been performed on your 
samples. If it was, the QC reports will reference our internal sample identification. 

The data qualifiers are presented following the narrative remarks. For CLP data forms, 
consult the CLP Qualifiers sheet For standard PDP data spreadsheets, consult the Data Flags and 
Abbreviations sheet 

• SAMPLE RECEIPT AND LOG-JN: 

• 

The volatiles vial, .. trip blank", (3436.02), that was received with sample 
"MPL-MWOl-GWl" was received broken. . 

VoLADLES: 

Sample "trip blank", (3436.02) was not analyzed due to broken vial. 

Three RPDs were outside the control limits. 

SEMIVOLADLES: 

No problems were encount~ 

METALS; 

The matrix spike recoveries for aluminum were outside the QC limits. The laboratory 
control sample was acceptable, suggesting matrix effects. 

High analyte concentration prevented accurate detennination of the matrix spike recoveries 
for iron. 
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B • The Woodlands, TX 77380 • Phone (713)363-2233 

Client: Mevatec 

Episode No.: 3436 . 

PESTICIDES/PCDs: 

Project Name: White Sands Missile 
Range 

Project No.: 300 ll J27 

CASE NARRATIVE Continued 

The samples and matrix spike each bad one of two surrogates outside the control limits. 

The matrix spike recoveries were outside the control limits on several compo1lllds. Since 
the laboratory control sample was acceptable. matrix effects are suspected. 

GENERAL CBEMI$fRY: 

No problems were encountered. 

SIJB..CONTRACT DAIA: 

The samples for total kjeldhal nitrogen Were sub-contracted to Inchcape Testing Services in 
Dallas, Texas. 

The samples for total uranium, R-226 and R-228 were sub-contracted to CEP laboratory . 
. This data will follow under a separate cover . 
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for dere::ed canC!:IXl':1Iiom beare:: t:he twil GC c::J.hlmm. 

U l_m tlq iJJ.dk:ms dz:i:r tfle CHJqJOUJld i'r.1S :uWymi for bUJ: Dat Qemaed. 

~. fnriiMra dm the co~oami is out <If the Qv:Uitr Cam:rui .limit!. 

.. 

JJIP\ 



• 

CHAIN-OF-CUSTODY 

~• 

• 
000005 



• 

• 

LOGGED BY: JS 

PDP ANALYTICAL SERVICES 
SAMPLE LOG-IN SHEET 

DATE OF PHYSICAL LOG-fN: ll2llH PAGE1OF1 

Episode#: 
caentName: 
Project ID: 

3436 
MEVATEC 
'M-1T1! SANDS lllSSLE RANGE 

DATE OF COMPUTER LCJG.IN: 112111114:GI 
COMPUT!R LOG-IN BY: JS 

DATl!RECEIVED:1121191 
Project#: 30011J'ZI TIME RECEIVED: 10Da 
PO Number. 
CourtertNa.: 

NA 
F£0.EXl03170l2314 

ub S•mpl• ID Clent s.111111111> 

3436.01 

343&.02 

3436.03 

~.04 

• MPL-MW11-GW1 YQA.t2IOA 
SVOA-8270 

1t WATER 

TRIP BLANK 

PESTlflCB.8080 
PHENOLS-420.1 
TAL METALS +8,Mo 
AU.ICP 
CVM-Hg 

~ CONDUCTAHCl!t20.1 
I' TOTALALK..-310.1 

TDs.~ 16'.t 
CHLOM>E......,..325'13 
FLUORIDE.-.. J'1e 11, 
SULFATE ...... "$'1S.'( 
MmONIA3I0.3 
TXN-351.1 I I 
NITRATEINITRITE..JIM J5J,J/3.9/, J 
C\'ANllE-901Q 
PH.ecMO 

#JJI{(, TOC~1S.1 
~ ~ Tcl"rk.1/~'»1 
1 :./Jo,.3.:lfo 1 WATER 

SAM!! UST AS #1 

VOA-12111A 

11 WATER 

1 WATER 

Time 

Sampled 

11311 

NA 

112S/96 

NA 

NA 

0930 

NA 

: TKN SUBBED TO NDRc, ~ Weight bale: :tL wet dry 

Chain .of. 

CustlldyNo. 

3436A 

3431A 

TRP BLANK 3431.12 WAS RECllM!D BROKEN 
U.JC226 &R221 SUBBED TO C1!P Dellverlbla: ..lf_- _ CLP-llke _ ClP 

__ elm --" "9ctrOflic 

RHO Rl!PORTTO: DANA DOWNS 

UOUU06 

NO TESTING 



i ,i i i ~ t i 

1- ·1 · A Chain of C 
P nalytical Services · 

- 1lllOUIMFron1CircHl,SulleB • TheWoodlanda. Texas77380 • Phane(713)363-~ • • •ap 
Clllfll-/~: Senc1Repo1Uo: 

A4Et/AT£ / l.J(. ."- s-h AA.si: !.., R..~-- D°"*-' a P-" s 
·naieaNumller: Pfaj8cl Nlllle 

Job IL. 'JZ-7 M111.: lo•"' {_,,/ A'I I w .. ((,. 
............... .,t:_ f!O.tUnb« 

i~k- H # 
/ 

J J I Sta.No. D8l8 1IMe ....,Loeuon Remllrka 

I ~~6 11.'Jo x A..11/JL -Mwo I - ~ w.J. lb t.JO,/- /( .... 6-_t•S ,_..,.. ._. ~f.s.-/ rf , .. -t-

~ - - ~ '4=> P!--..t. I Ri_:n.::~1 u n /-~,tt··;.1 -,.._, 

lllf...-nl 09•/Tine Reollwd ltrt (Slgnad) O../Tll'll8 Renwb: c /~·,~/· '1/Z'/~ I t.F.'oo I c 
e .., - - 09•/Tlme Aeoeiv9d.., (SIGnelure) 0-/Tlme , 

I I e AlllnqUftd.., (llQnllw•) om1n. ~ r~llaly.,, . ~%•/TkM "1 I ( ~t'lt "D" ~.-.,r . .rter-l . l\c Y-'J.-.1 
··-..... al lhipmlft: 

FEDc7\ ( (.) -

---- ··------ ...... ----· _._ ... ______ , ····-· .. - .. 
_ ._ ................. ___ ............. -.1 -- -- 1-- -lo.!-. --· "-.... ·-·-

................. ____ _. ~-l..& ., __ 



~ ~ 
Chain of C...,dy Record 

nalytical Services · _,_, 
1 e Front Cltcle, Suite B • The Woodands, Texa• 77380 • Phone (713) 363-2233 • Fax (713) 298-5784 

. • 
ChrtNllM/--: Send Report IO: 

/11 ~vA rct::.. / wt...-'-- ~__,4. ,A/(. i r; r ... K -- ..&.. 
() l/l4-.vl et /)o-.,, .... s 

Project~ Project Name ,, 

?oo .lI ;.. :ri.7 M .; .... P.,--t. 1..-.e/~·11 t.AJ.,/ !1 

~22f. 
P.O. l'<bnta. 

H ~ _,,,. 

I J I 8111. No. 0... Time Slllllan l.oclillOn ........ 

~ "/,"' "'~~o )( ~IL- /C'f t-.Jo z.-C. w; lb ~-1.- A.,,11/v,.'1 <r> p,,.. ._cf..s.-/ s-l,et 

r,..~ r t--t! I 
. - - x . 

. 

111111 (8ignllLnt Dala/Time Reoalved by • • , Dlle/Tme Rlmltks: 

/?~~ 1YU(f'6 I tf.'oo I 
j 

by (Slonlliiii Dtla/Time ReoalWd by (Siphlre) Dan/Timi 

I I 

--------- Rtlnqullhld by j81QnaU•) Diii/Time ..-.-lllO!YDy ,~., e~•1'0JM 
I ( ~~(~l'oM. "''~ 

-'X 

M4llhod or ShipiMlt: u -

F£P~)C_ 
~- -- - -·-···-·-··-

Dlml~ onginll!llClOOmPaniea ~; eaPYt00oordinlklr and liekHles 

f l 1 f l ~ f ' .- ' -':~ 'I 



PDP A!"f AL YTICAL SERVICES 1680 Lake Front Circle, Suite B, The Woodlands, TX 77380 
SAJ.'\1PLE L ";-IN CHECKLIST/DISCREP.J· ~y REPORT 

!=10: SLCDROI.96 

ODE .i#·~f-\?ip DA TE/ REC'D~ la<6. l9w \OCO TEMP & ID: L)Q.&.# (' (JdJo e. ~ l 
TIME o 

· N."u\1E: fD j) , n tnc. 2>~0 CCCCo e ~a-
PRoJEcr N~\.1E= lt )b.\kl> 7xloc\o rDlcd a. .. ~ j) __ . ii--.-------

PROJECT NUMBER: ?CQ-:t.::[;. °'Sd-'J 4) __ ~ --------

-4 4 AQUEOUS, ~SOILSAMPLES 5) __ # --------

COURIER/AiRBll.L # \:'9ro.&W,*O-:>>'lou»a~\L..\- 6)_ # _____ _ 

SAMPLE CONT~ SEALS: present@ intaet broken 

COOLER. CUSTODY SEALS: e absent (g broken NAME&DATE:C \ 1::r'oi '-t -4o~) 
HOW MANY AND WHERE ~-~.u... ........ ~+..o.-.1..c.-..:i"-floo~r....ai'-'="-.~-

YES NO 
Were les screened for radioaaivity? 
Chain-of-custody presem? 
C:.ismdy documems: Scaled in a. lastic bag? 

Signed and dared by field persmmel 

Project Manager's recommendations? 

Who was nocified? By whom? Oare: 
Client's commems: 

Corrective ICrions c:mied om? 

MMEN'I'S: 



~ 

~
, .. ,.. 

I II 
PDP) 

ANALY1'1CAL SERIVBS 

11o1111 ••e f1ool C-cte. Suil'l fl 
lhn Wl'.lf><-.•1<1S. '""'" 11.11111 

""""' CllJ) 36.1·?.?Jl 
FOii ( 11 JJ 299 51114 SUBCONTRACT LABORATORY SERVICES 

CHAIN-OF-CUSTODY AND ANALYSIS REQUEST 

Sent to: r1 r>k-1(\, 

Poge _l_ of 

f>@ Cj ( fJ yr}'} 

Phone: a\ l_\ ..a?l'g , S $9 / ~ .. Conteot: o- . -- .... . 
Sent by: aQ~n-i~cL 
Date senta l-o~,Q)~ ,q lr, D ~ -. ., , ..., . ,, 

Date Rasul ts needed: i I ,..1 I ·1i: • 

PDP Sample ID 

CUSTODY TRANSFERS 

Courier: 

c!k'oJect Hnnager Approval: 
c 
~b Hnnager Appro•ala 
c .... --

' f ' f 
r 

I No. of 
Containers 

! f. 

I Anaylsis Request Matrix 

a b 0 d e f h i j 

ANALYTICAL PARAMETERS 

~ T"N - -:(S~l. I 
c I 

D 
E 

P' 
0 
ti 
1 ·pesAiURY: 

... ,.OLER I l:;;hi ~ --~•tlC:ft 

..... -4 oc 

SCREENED FOR 
HADIOACTl\/(;V · ·OR.IGINAL 

j ,. 

ir.• ' 
j r 1> 

~ f " ~ f 't 

' ' ' ~ ) r l 



. . 

SAMPLE DATA 

=• 
'" 

-
... • 

000011 



• 

-

VOLATILES 

• 

• 
-

00001~ 



PDP ANALYTICAL SERVICES 

• 1680 Lake front Circle, Ste. 8; The •oodlands, TX 77380; (713)363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::: 

Client: 
Project Nu1: 
iiroject No.: 

MEVATEC Client Salple ID: llPt.-lllOl-611 
HITE SAIDS llISSLE RANC£ POil Suple ID: 3436.01 
300 II J27 Report Ila. : 88876 

;t/115-vtllATILE Ol&AllICS (DATA SHEET) 

Datt Sa1pled: 06/26/96 
Datt Received: 06/28/96 
Oate Reported: 07/08/96 

--~---------------------------~---------------------------~---------------~------------------------------------------------
Suole llatrix: 
Multiplying Factor: 
Sapll Yolu1e: 

llATER 
1.00 
20.0 11 

Dilution: 1.0 
Date Analyzed: 07/02/96 

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

CDllPOUMO 
QUAllTITATIOll 
LIMIT (ug/l) 

RESULTS 
(ug/l) COflPOUKD 

Nltllad Ref. : SllU."'8260A 
lit/MS File ID: 88876 
A111lyst: LZ 

·----------------
QUAITITATIOll 
LDIIT (ug/l) 

RESULTS 
(ug/l) 

----------------------------------------------··--------------------------------------------------------------------------------------
l, 1,1-Trichloraethane 1 llO tarbo• tetrachloride 1 MO 
1, l, 1,2-Tetrachloroethane 1 llO Clllorobenzene 1 llO 
1,1,2,2-T1trachloro1tba111 1 NO Cblorodibl'CllCl11tlwle 1 llO 
1, 1, 2-Trichloroethane l ID Cbloroetbane 2 llD 
1, 1-Dicbloraethane l llO Chlorafor1 l MO 
l, 1-Dicbloroethene 1 ID Cbloroutlwle 2 llO 
l, 1-Dicbloropropene l llO Cis-l ,2-Dichloroethlnt 1 ID 
l ,2-Dibro110-3-cbloropropane 1 llO Oichlorodi fluoroutlWle 2 llO 

-

ibraaoetbane l llO Oibro1011tbane 1 llO 
Oicblorobeazene 1 llO Etbylbenzane 1 ID 

:.Oichloroethane 1 llD Hexacblorobvtadie111 1 llO 
1,2-0ichloropropane l llD Isoprapylbenzene 1 ID 
1,2,3-Trichloroblnzene 1 llD 1/p-Xylene 1 ND 
1,2,3-Trichlorociropane 1 llD "ethylene cbloride 2 Ill 
1, 2, 4-Trichloroblnzene 1 NO n-Buty !benzene l llO 
l,2,4-Tri11thylbenzene l llO n-Propylbenzene 1 llD 
1, 3-0ichlarobenzene 1 llD Napllthalene l llO 
1,3-0icbloropropane 1 llD a-Xylene 1 ND 
i,3,S-Tri11thylbe11z1ne 1 llD p-Isopropyltoluene 1 MD 
l,4-0ieblorobenze11e l llD Sec-Butylbenzene l ND 
2-Chlorotoluene 1 llO Styrene 1 ND 
2,2-0ichloropropane l llO Tert-8utylbenzeH 1 HO 
4-Chlorotoluene 1 llO Tetrachloroethene l NO 
8en1w l llD Toluene l llD 
8roll0Clichloro11tha111 1 llO Trans-1,2-0ichloroetheae l llO 
8ro1abenzene l llO Tricblaroethene 1 NO 
aroaachloroathane 1 llO Trichlorofluor011tha111 l llO 
8ro10for1 l llO Yinyl chloride l NO 
lro1a11thane 2 llD Acetone 2 llO 

----:---------------------------------~~-;;;;~;,.,;LITY CON;~~--------------------tiul'io13 ______ _ 
-------------------------------------------

Spike Added QC Li1its 
(Recovery} ' Recovery 

• 

Surrogate (ag/L) 

--------------------------~~-~---------------~----------------~----~---~-----------------------------
O ibr010fluorautha111 10 
l,2-0ichlora1ti..111-d4 10 
Toluent-d8 10 
4-lr010f luorobetlz1ne 10 

(86-118) 
(80-120) 
{88-110) 
(86·115) 

89 
81 

101 
98 

-------------------------------------~----------------------------------..... -----------------------------------------------------
ftethocl Blank IO: 8Y8LKQ02 LCS IO: aYLCS603 MS ID: 3440.0lllS "SD IO: 3440.0311SD OUP ID: MA 



POP AllAlYTICAl SERVICES 

• 1680 take Front Circle, Ste. I; The lloodlallds, TX 77380; (713)36J-Z233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::: 
Clilflt: 
Project Nae: 
Project No.: 

llEYATEC Client S11ple ID: 11Pl-ltl02-Gll 
~MITE SAllBS IISSlE RAllCE POP S11pl1 ID: 3436.03 
300 II J27 leport llo.: 88877 

Datt supled: 06/26/96 
Date Received: 06/28/96 
Date Reported: 07 /08/96 

GC/"S-YOlATIL£ ORCAllCS (DATA SHEET) 
------------------------------------------------------------·-------------------------------------------------------------------------
Salple Matrix: 
Jtultiplying Factor: 
SUple Yolu1e: 

NTER 
1.00 
20.0 •l 

Dilution: 1.0 
Date Analyzed: 07/02/96 

htllod lef. : Sl846-8260A 
GC/115 File ID: 18877 
Analyst: ll 

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

COllPOUllD 
QUAITITATIOll 
LillIT (ug/L) 

RESULTS 
(ug/L) COllPOUND 

QUAllTITATIOI 
LilllT ( 119/l) 

RESULTS 
(119/l) 

-----------------------------------------------------~--------------------------------------------------------------------------------
1,1,1-Trichloroetbane 1 ND Carbon tetrachloride 1 HO 
1,1,1,2-Tetrachloroetblne 1 ND Chlorobenzene 1 ND 
1,1,2,2-Tetrachloroetblne 1 NO Cblorodibr01011tha111 1 ND 
1,1,2-Trichlaraethane l MO Chi a roe thane 2 ID 
1,1-0icbloroethane l ., Chlarofan l llD 
1,1-Dichloraethene l llD Cbloro11thane 2 ND 
1,1-0ichlorapropene 1 ND Cis-1,2-Dichloraetbane 1 MD 
l,2-0ibrOI0-3-chloropropane 1 llD Oicblorodifluora11thaae 2 110 -lbr-thoM 1 llD Oibroao11thane 1 110 

ichlorabenzene 1 NO Ethylb1111ene 1 ND 
Oicbloroethane 1 ND Hexachlorobutadiene 1 NO 

1,2-Dichloropropane 1 llD Isopropylbenzene 1 NO 
1,2,3-Triclllarobenzene 1 NO 1/p-Xylene 1 llD 
1,2,3-Tricbloropropane l NO lethylene chloride 2 II) 

1,2,4-Trichlorobenzene 1 MO n-Butylbenzane 1 NO 
l,2,4·Tri11thylbeazene 1 II) n-Propylbenzene 1 ID 
1,3-Dichlorobenzene 1 llD Napilthalene 1 NO 
1,3-0ichloropropane l llD a-Xylene 1 llD 
1,3,S-Triaethylbenzene 1 II) p-Isopropyltaluene 1 ND 
1,4-Dichlorobenzene 1 N& Sec-Butylbenzene 1 llD 
2-Chlorotoluene 1 llD Styrene 1 llO 
2,2-0icbloropropane 1 ND Tart-Butylbenzene 1 ltD 
4-Chlorotaluene 1 ND Tetrachlaroethene l NO 
Benzene l NO Toluene 1 ND 
lrotodichloraeethane l NO Trans-1,2-0ichloroethane 1 MD 
8ro1Dbenzene 1 NO Trichloroatheu 1 II) 

BrOIOChloro11thane 1 NO Trichlorof l11Dro11thane 1 NO 
Brotofora 1 llO Yi11yl chloride 1 ND 
lrD11111thane 2 llD Acetone 2 NO 
--------------------------------------------------·------- -----------

QUALITY ASSURAllCE/llUAl.ITY COITROL 
-------YOOU.U-------.,.-------------------------------------------------------------------

Spika Added QC Li1its 
~ . Surro91te (ut/L) {Recovery) \ Racovery 
~------------------~-------------------------------------------------------------------------------------------------------------

. OibrOIOfluorouthana 10 (86-118) 82 ' 
1,2-0ichloroethane-G4 10 (80-120) 8' 
Tolmae-d8 10 (88-110) 90 
4-8ro10fluorobenz1ne 10 (86-115) 91 

-------------------------------------------------------------------------------------------------------------------------------------llltllod Blank ID: BVBllG02 LCS 10: IVLCSG03 llS IO: 3440. 03115 llSD ID: 3440.05"SO OUP ID: MA 



.ilOP AllAL'fTICAL SE~vti:ES 

• 1~80 lake front Circle, Ste. B; ibe Wood!anas. TX i7380: (7!~13b3-Z:3Z 

LABORATORY REPORT 
······--·······-····--··-·-··-··-·-·····-···--·----------------------························-··········----·····-·······-············ 
···-------·-·-··----------------------·········---------····-----------·-·······-----------~---····-----------------·-----------·-··--Client: 
Project Nau: 
Project Ho.: 

Sa1ole "atrix: 
Multiplying Factor: 
Saple Yoluae: 

CQPIPOUNO 

"EVATEC Client Sa•Dle ID: TRIP BLANK 
llHITE SANOS "ISSLE RAN&E PDP Saaole ID: 3436.04 
300 II J27 Report llo.: 88878 

&C/"S-VOLATILE DRGAMICS (DATA SHEET) 

WITER 
1.00 
20.0 •l 

QUAKTITATIOH 
LIMIT (ug/L) 

Dilution: 1.0 
Date Analyzed: 07/02/96 

RESULTS 
{ug/l) COllPOUMO 

Oate Si.pied: llA 
Date Received: 06/28/96 
Date Reparted: 07/08/96 

lletllod Ref.: Slt846-8260A 
GC/MS File IO: 88878 
Analy~t: LZ 

QUANTITATIOM 
ll"IT (ug/l} 

RESULTS 
(ug/l) 

·•·\Ill ------------------------------------------------------·--------------------------------------------------------------------------------

1,1,1-Trichloroethane 1 ND 
1,1,1,2-Tetrachloroethane 1 MO 
1,1,2,2-Tetrachloroethane 1 HO 
1,1,2-Trichloroethane 1 ND 
1,1-0ichloroethane l ~o 

l,l-Oichl11roethene 1 ND 
1,1-0ichloropropene 1 MD 
l,2-Dibrc10-3-chlorapropane 1 NO 

~ibro1G1th•" 1 HO 
ichlorobenzene l ND 
ichloroethane 1 MO 

1,2-0ichloropropane l MD 
1,2,3-Trichlorobenzene 1 MD 
1,2,3-Trichloropropane 1 HO 
1,2,4-Trichlorobenzene 1 ND 
l,2,4-Triiethylbenzene 1 HD 
l,3-0ichlorobenzene 1 KO 
1,3-0ichloropropane l ND 
1.3,S·Triaethylbenzene 1 MD 
1,4-0ichlorabenzene 1 MO 
2-Cblorotoluene l ND 
2,2·Dicbloropropane 1 MO 
4·Chlorotoluene 1 MD 
Benzene 1 lff) 

8ro1odichloro1ethane l NO 
8 rOlobenzene 1 . MD 
8ro1achloro1ethane 1 110 
8ra1ofar1 1 ND 
Broao11thane 2 KD 

&.\rbon tetrachloride 
Chlor11benzene 
Chlorodibroll09ethane 
Chlo roe thane 
Chlor11for1 
Chlorometbane 
Cis-1,2-0ichloroethene 
Dichlorodifluoro1ethane 
Dibro101ethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
1/p-Xylene 
"ethylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Napilthalene 
a-Xylene 
p-Isooropyltoluene 
Sec-Butyl benzene 
Styrene 
Tert-9utylbenzene 
Tetrachloroethene 
Toluene 
Trans-1,2-0ichloroethene 
Trichlaroethene 
Trichlorofluoro1ethane 
Viny-1 chloride 
Acetone 

1 
l 
1 
2 
1 
2 
1 
2 
l 
1 
l 
l 
1 
2 
1 
l 
1 
1 
1 
1 
1 
1 

1 
l 
1 
2 

NO 
KO 
MO 
ND 
llD 
NO 
ND 
NO 
MD 
ND 
110 
ND 
MO 
KO 
NO 
NO 
NO 
NO 
NO 
110 
NO 
MD 
"o 
llO 
MO 
ND 
ND 
lff) 

110 

--------------------------------------------------------------------------------------------------------------------------------------
11UALITY ASSURANCE/QUALITY CONTROL 00001.5 

-----------------------------------------------------------------------------------------------------------------~------------------
. SDike Added QC Lilits 

• 

Surrogate (ug/L) {Recovery) \ Recovery 
------------------~-------------------------------------------------------------------------------------------------------------

Dibro1ofluoro11thane 10 l86-H8) 99 
l,2-0ichloroethane-d4 lO (80-120) 9S 
Toluene-dB 10 (88-110) 102 
4-8ro10fluorobenzene 10 (86-US) 96 

--------------------------------------------·-----------------------------------------------------------------------------------------llethod Blank IO: BVBLKG02 LCS iD: 8YLCSG03 !tS [0: 3440.0lllS 1150 IO! 3440.03"50 OUP IO: ~A 



• 

SElVIIVOLATILES 

• 

-

• 000016 



i'OP AllALYTICAL SERVICES 
1680 Lake front Circle, Ste. 8, The ltOodlands, TX 77380; (713)363-2233 

LA8oRATORY REPORT 
······-··-·--········------------------------------------------·-----------------------------------·-··---------------·--------------·······--------------------------------------------------------------------------··-····-------------------------------------------··· 

•

ent: 
~ect Hue: 

OJICt No.: 

llEYATEC 
WHITE SAIDS lllSSLE RAl&E 
300 n J21 

Client S11pl1 ID:ltPL-fllfOl-Gll 
POP S11ple ID: 3436.0l 
Report Ila.: 08715 

liC/ftS-SEllIYOl.ATILES (DATA SHEET) 

Date Sllplld: 06/26/96 
Date Received: o6/28/96 
Date Repc>rted: 07/08/96 

----------------------------------------------------------------------------~-------------------..----------·~~~~--
S11pl1 llltrix: 
"ultiplyi119 factor: 

WATER 
1.00 
1000 11 

l.O 11 

Dilution: 1.0 
Data Extracted: 06/28/96 
Date A111lyzed: 07f01/96 

llltllod Ref.: SW846·82701 
liC/ltS Fili ID: 08715 

SUple Yolu11: Analyst: RP 
Extract Voluae: 
-----------------------~-------------------------------------------------------------------------------------------------------------

COllPOUllO 
QUAllTITATIOll 
UllIT ( ug/L) 

RESULTS 
(ug/l) COllPOUllO 

QUANTITATIOI 
Lil!IT ( 119/l) 

. RESUlTS 
(ug/L) 

----------------------------------------------------~--------------
1,2,4-Trichlorobenzene 
1,2-0icblorobenzene 
1,3-Dichloroblnzene 
1,4-Dichlorobeniene 
2,2'-oxybis (l-Chloropropane) 
2,4,5-Trichlorollhenol 
2,4,6-Trichloropbenol 
2,4-Dicbloropllenal 
2,4-Diiethylpbenal 
2,4-0initraphenol 
2,4-Dinitratoluene 
2,6-0initrotolu1111 

•

loroB&phth&lene 
loropbeaol 
tbyluohthalene 

2-lleCllylphenol 
2-litroaniline 
2-Nitrophenal 
3,3-0ichlorobenzidine 
Mitroaniline 
4,6-Dinitro-2-.ethylpbenal 
4.-lrolOplleny 1-phenylether 
4-thloroaailine 
4-Chlorophenyl-pbenyletller 
4-Chloro·3~11thylpbenol 

Methyl phenol 
Mitrouiline 
4-li trophenol 
Aetna pll thine 
Ac1111pbtllyl1n1 
Antbracene 
lenzidine 
Benzoic Acid 
lenzo(a)1nthr1ce111 

10 
10 
10 
10 
10 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
25 
10 
20 
25 
25 
10 
20 
10 
20 
10 
25 
25 
10 
10 
10 
25 
50 
10 

llD 
llO 
llO 
MD 
ND 
llO 
Ill) 

Ill 
llO 
ND 
llO 
II) 

llD 
llO 
NO 
lft) 

ND 
Ill) 

llD 
ND 
llO 
llO 
llD 
llO 
NO 
llD 
llO 
NO 
llO 
ID 
llO 
llO 
llO 
llO 

B11zo(a)pyre11 
8ellzo(b)fluor1ntheD1 
Blnzo(g1h,i)perylene 
aenzo(k)fluoranthene 
Benzyl Alcohol 
Bis(2-chloroethoxy)11tha111 
Bis(2-cflloroethyl}ether 
lis(2-ethylhlxyl)pbthllate 
autylbenzylphthalate 
C&rbazole 
Chrysene 
Dib11zofur1n 
Oibenz(1,h)11thr1ce111 
Diethyl phtbalata 
Oi11tbyl pbth&late 
Di-n--Butylpllthalate 
Di-n-Octylphthal1te 
Fluarantllene 
flvarene 
Hexachlorobe1ze11 
lltxachlorabllt&dient 
Hexacblorocyclopentadiene 
lllxacbloroetJlane 
lndtno(l,2,3-cd)pyrene 
Isophorone 
lapllthal1ne 
Ii trobenz1ne 
l-litrasodi11thyla1ine 
M--litrosodipllenyl11ine 
M·Mitroso-di-l-propyl11ine 
Ptatachlaroplllnol 
Pbenantbrene 
Phenol 
Pyrene 

10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 

llD 
llO 
llf) 

MD 
llO 
llD 
llD 
II) 

llO 
llO 
llD 
llD 
MO 
1111 

ND 
ND 
II) 

llD 
llO 
llf) 

NO 
llD 
llD 
llO 
llD 
MO 
ND 
ND 
II) 

llD 
MD 
llO 
llD 
.0 

---------------------------------·· ··------------------------------------------------------------------·- ----------------------
QUALITY ASSURAllCE/QUALITY CONTROL 000017 

------·----------------------------------------------------------------
~ Spike Added QC Li1its Spike Addi«! IC li1its 

~~-----~~~-------~~~~~' Re:_~~----~urr._oga_te ____ l_U9~~-~~~---~~~: 
Nitrabenzeu-d5 
2-fluorobiphlnyl 
Terpbtnyl-d1.t. 

50 
50 
50 

(35-114) . 
(43-116) 
(33-141) 

73 
81 
48 

Pllenol-dS 
2-fluoropftenol 
2,4,6·Tribro10phanol 

75 
75 
75 

(10-94) 
(21-100) 
(10-l2l) 

34 
48 
97 

----------------------------------------..... ----------------------------------.--------------------------------------------------------lletluld Blank: l436.Wllll LCS ID: 3436.•lCSl llS IO: 3436.0lltS ltSO ID: l436.0UISO 

------------------------------------------------·----------------------------------------------·-------------------------------------



?OP AMAlYTICAl SERVICES 
1680 Lake Front Circle, Ste. 8, The loodlands, Tl 71380; (713)365-2233 

LABORATORY REPORT 
-------------··----------·-··--------------------------------------------------------------------------------------------------------· ------------------------------------------------------------------------------------------------------------------------------------·· 

tlent: 
~ect Ma11: 
1ect Mo.: 

llEVATEC 
WHITE SAllOS lllSSLE llAll6E 
300 n J27 

Client Sa1ole ID:!!Pl-flll02-Gll 
POP Sap le ID: 3436. 63 
Repart llo.: 08718 

liC/llS-SEf!IVOLATllfS (OATA SHEET) 

Date S11pied: 06/26/96 
Date rttcehed: 06/28/96 
Oate RIPOrtld: 07/08/96 

--------------------------------------------------------------------------------------------------------* ------------------------------
Saple ltatrix: 
"ultiplying Factor: 
Suple Vol1111: 
Extract Yolun: 

IATER 
1.00 
1000 11 
1.0 •l 

Dilution: 1.6 
Date Extracted: 06/28/96 
Oate A111lyzed: 07/01/96 

llethod Ref.: s.846-8270I 
GC/115 Fila IO: 08718 
Analyst: RP 

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

COltPOUllO 
QUANTITATIOll 
LillIT { ug/l) 

RESULTS 
(119/l) COftPOUllO 

OUAllTITArIOH 
l1"IT (ug/l) 

------------------------------------------------------------------------------------------------------~~~· 
1,2,4-Trichlorobanzene 
1,2-llichlorobanzene 
1,l-Dichlorobanzene 
1,4-Dichlorobenzene 
2,2'-oxybis (1-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-0ichlorophenol 
2,4-0i11thylphenol 
2,4-Dinitrophenol 
2,4-llinitratoluene 
2,6-0initrotoluene 

•

loronaphthalene 
lorophenol 
thylnaplltbalene 

2-ttethylplllnol 
2-Ni troaniline 
2-Mitrophenol 
3,3-0ichlorobenzidine 
3-lli troaniline 
4,6-0initro-2-tethylphenol 
4~8r010phenyl-pllenylether 

4-Chloroaniline 
4-Chloropbenyl·phenylether 
4-Chloro-3-:11thylphenol 
4-"ethylphenol 
4-Nitroaniline 
Mi trophenol 
Aanapbthene 
Acenaphtbylene 
Anthracene 
Benzi dine 
Benzoic Acid 
Benzo(a)anthracene 

10 
10 
10 
10 
10 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
25 
10 
20 
25 
25 
lG 
20 
10 
20 
10 
25 
25 
lG 
10 
10 
25 
50 
10 

NO 
110 
IO 
NO 
MO 
llO 
NO 
MD 
HD 
llO 
ND 
MO 
ID 
110 
llD 
MO 
ND 
MO 
MO 
MO 
llD 
NO 
llO 
llD 
llD 
llO 
NO 
NO 
NO 
MD 
llO 
NO 
NO 
NO 

Benzo(a)pyrene 
8enzo(b)fluaranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
8is(2-chloroetboxy)11thane 
8is{2-chloroethyl)1thtr 
Bis(2-ethylbexyl)phthalate 
Butylbenzylphtbalate 
Carbazole 
Chrysene 
Otmzoturan 
Oibenz(a,b)anthracene 
Diethyl pllthalate 
Di11thyl pbthalate 
Di-n-8utylphtbalate 
Oi-n-OCtylphtbalate 
fluoranthene 
Fluorene 
Kexachlorobenzeae 
Hexacbloroblltadieae 
Hexachlorocyclopentadiene 
Hexachloroatllane 
Indena(l,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Kitroslldi11thyla1ine 
M-llitrosadiphenyla1ine 
N-Nitroso-di-N-propyla1ine 
Pentacblorophlnal 
Pbenan th rlftl 

Phenol 
Pyrene 

1G 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 

RESULTS 
(ug/l) 

. MD 

llO 
ND 
MD 
NO 
10 
llO 
llO 
NO 
llD 
HO 
MO 
ND 
NO 
llO 
llD 
NO 
ND 
HO 
llD 
ND 
ND 
MD 
MO 
II) 

Ill 
llD 
lfD 
NO 
ID 
llO 
llD 
ND 
ND 

~·., 

-------------------------------------------------------------------------·----· p. 

--------------------------------~~~-~SURANCE/GUAUTY ~~~~--------------------4JWJI )j !;__________ ... 

• 

Spike Added QC Li1its Spike Wded QC li1its 
ate (li9/L) (Recovery) ' Recovery Surrogate (ug/l) (Recovery} ' Recovery ""' 
----------------------------------------------------------------------------------------------------------------------

litrobenzene-dS 50 (35-m) . 10 Pbenol-d5 75 (10-94) 36 
2-Fhorabiphenyl 50 (43-116) 78 2-Fluorophenol 75 (21-100) SO 
Terphenyl-d14. SO (33-141) 53 2,4,6-Tribroiapllenol 75 (10-123) 97 
------------~---------------------------------------------------------------------------------------------------------------------- ... 
"ethad Blank: !4l6.llBUl LCS IO: 3436.•LCSl llS ID: 3436.41"S !ISO ID: 3436.0lltSD 
---------------------------------·------------------------.:.-----------------------------------------------·----- rP'°''' 
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POP Alltll YTICAL SERVICES 
1680 Lake Front Circle, Ste. 8; The ~lands, TX 77380; Phone l713)363-223l 

• LAIOllATORY REPORT 
-----------------------····----------------·------------------------------·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Client: "EYATEC Client S..~le ID: MPL-llllOl-GNl Date Satpled: 06/26/96 
Project Nau: NHITE SANOS "ISSILE RAllGE POP S1111l1 CO: 3436.01 Date lleceived: 06/28/96 
Project H111blr: 300 CI J27 Report NU1ber: 143601 Oat1 Reported: 07/12/96 

TOTAL "ETALS {DATA SHEET) 
-----------------------------------------------------------------------------------------------------------------..-------------------
Sa19l1 Matrix: MATER Units: 1g/l 

-------------------------------------------------------------------------------------------------------------------------------------
DATE DATE UUAllTITATIOll 

AMALYTE llETllOD PREPARED AJIAUlED LlllIT RESULT ANALYST 

-------------------------------------------------------------------.... ---------------------~--------------------------------------
AlUlinUI SW846-6010A 07-09-96 07-10-96 0.10 6.15 DOC 
Anti1ony S1846-6010A 07-09-96 07-10-96 0.06 llO DOC 
Arsenic Slf846-6010A 01-09-96 01-10-96 0.005 0.007 DOC 
&ariut Sl846-6010A 07-o9-96 07-10-96 0.01 0.048 DOC 
lerylliUI SR46-6010A 07-09-96 07-10-96 0.005 II) DOC 
Boron S.846-6010A 07-o9-96 07-11-96 0.05 ND ooc 
Camiua SR46-6010t\ 07-09-96 07-10-96 0.005 1111 DOC 
~lCiUI Sl846·6010A 07-o9-96 07-10-96 1.0 21 DOC 
C~rotiUI SIM6-6010A 07-09-96 07-10-96 0.01 0.022 DOC 
Cobalt Sl846-6010A 07-09-96 07-10-96 0.01 llO DOC 

-
SU46-6010t\ 07-09-96 07-10-96 0.02 llD DOC 
Sl846-6010A 07-09-96 07-10-96 0.10 us DOC 
SIM6·60IOA 07-09-96 07-10-96 0.005 llD DOC 

llagnesiw Sl&.46·6010A 07-t9-96 07-10-96 1.0 6.8 DOC 
llanganese Sl846-6010A 07-09-96 07-10-96 0.01 0.085 DOC 
ltercury Sl846·7470A 07-02-96 07-0.1-96 0.0002 llO ll 
llalybdenua Sl846-6010A 07-09-96 07-11-96 0.02 llD DOC 
Mickel Sl846-6010A 07-09-96 07-10-96 0.04 ND DOC 
Potwin Sl846-6010A 07-09-96 07-10-96 s.o 13 DOC 
SeleniUI SU46-6010A 07-09-96 01-10-96 0.005 llD ooc 
Silver Sl846-6010A 07-09-96 07-10-96 0.01 llD DOC 
Sodi111 Sl846-6010A 07-o9-96 01-10-96 1.o 135 ooc 
Thalliua Slf846-6010A 07-09-96 07-10-96 o.oos NO DOC 
¥.aoadiUI SA46-6010A 07-o9-96 07-10-96 0.01 0.019 ooc 
Zinc Sl846-6010A 07-o9-96 07-10-96 0.02 0.062 DOC 

------------------------------------------------------------------------------------------------------------------------~---------
QUALITY ASSURAICE/OUALITY COMTROL 

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

ICP Kethod Slanll ID: CCPB290 
QFAA llttbad Blank ID: IA 

ICP LCS ID: ICPL290 
GFM LCS ID: HA 
CVAA LCS ID: llGL244 

ICP llS ID: 3440.0lllS 
GFM ltS ID: NA 
CVAA llS JO: 3440.03118 

cVAA llethod Blank ID: HG8244 ICP LCSO ID: ICPL2900 ICP llSD IO: J440.03llSO 

~-------------------------~-------~-;~~-~~-~:~ ~~~~------------~---------~-----------~~~-~-~~-~·~~~~ 
UOUU;!O 
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POP AllALYTICAL SERVICES 

• 
1680 Lake Front Circle, Sta. 8; The •oodlands, TX 77380; Phone (713)363-2233 

LABOIATORY REPORT 
·----·--------------·-----------------·····----------------------------------------------------------------···-----------------·-···· ------------------------------·--------------------------------------------------------------------------------···-------------------Client: K£VATEC 
Project Nale: IHITE SAllDS KlSSlLE RAll&E 
Project lhltber: JOO II J27 

Salple llatrix: IATER 

AllALYTE llUHOO 

---------------------------------------
AlUlillUI Sl846-6010A 
Anti1oay Sf846-6010A 
Arsenic Sl846-6010A 
Bariua Sll8'6·6010A 
8erylliu1 Sl846-6010A 
Boron Sl846-6010A 
Cad1i111 Sl846-6010A 
Calci111 Sl846-6010A 
CbrOliUI Sl846-6010A 
Cobalt Sl846-6010A 

- Sl846-6010A 
Sl846-6010A 
Sl846-6010A 

1tagnesi111 SH46-6010A 
llanganese Sl846-6010A 
llercury Sl846-7470A 
llolybdenUI Sl846-6010A 
Nickel SMWl-6010A 
Potassi111 SW8'6-6010A 
Seleni• Sl846-6010A 
siiwer 51846-6010!1 
Sodilll Sl846·6010A 
Thalli111 Sl8'6-6010A 
Yaaadi111 Sl846·6010A 
Zinc Sl846-6010A 

Client SalJle IO: KPL-llll02-S.1 
POP 5a1ple IO: 3436.03 
Report Huber: 143603 

TOTAL lfETALS (DATA SllEET) 

DATE DATE QUAllTITATIOll 
PREPARED AllALYZED lift IT _______________ .., ___________________________ 

Ol-o9-96 07-10-16 0.10 
07-09-96 01-10-96 0.86 
OM9·96 OH0-96 0.005 
07-09-96 07-1H6 0.01 
Ol-o9-96 07-10'-16 0.005 
07-09-96 07-11-96 0.05 
07-ot-96 07-10-96 0.005 
Ol-o9-96 07-10-96 1.0 
07-09-96 07-10-96 0.01 
07-09-96 07-lo-96 0.01 
07-ocJ-96 07-10""6 0.02 
07-o9-96 07-10-96 0.10 
07-o9-96 07-10-96 0.005 
07-ocJ-96 07-10-96 1.0 
07-09-96 07-lo-96 0.01 
07-02-96 07-03-96 0.0002 
07-09-96 07-11-96 0.02 
07-o9-96 07-10-96 0.04 
07-09-96 07-10-96 5.0 
07-09""6 07-LG-96 0.005 
07-ot-96 07-10-16 0.01 
07-o9-96 07-10'-16 1.0 
01-09-96 07-10-96 0.005 
07-o9-96 07-10-96 0.01 
07-o9-96 07-10-96 0.02 

RESULT 

Date Sa1q1led: 06/26/96 
Date Received: 06/28/96 
Datt Reported: 07{12/96 

Uni ts: . 119Jl 

AMLYST 
------------···· -··- ------------

3.63 DOC 
1111 DOC 
HO DOC 

0.033 DOC 
ND DOC 
ND ooc 
llO ooc 

40.l DOC 
Ill DOC 
NO DOC 
llO DOC 

2.85 DOC 
ND DGC 

10. l DOC 
0.089 DOC 

Ill> H 
HO DOC 
II) DOC 
9 DOC 

ND DOC 
llD DOC 

99.7 DOC 
NO DOC 

0.014 DOC 
0.044 DOC 

------------------------------------------------------------..-------------------------------------------------------------------------
DUALITY ASSURAKCE/auAlITY COltTROL 

ICP LCS IO: ICPl290 
&fAA LCS IO: llA 

ICP lletbod Blaak ID: ICP8290 CYM LCS ID: H6l244 
&fAA llethod Blank ID: llA 

ICP llS ID: l440.0311S 
GfAA ltS ID: 11A 
CVAA llS ID: l440.03KS 

CHA "ethod Blank ID: 1168244 ICP LCSO JD: JCPWOO ICP !ISO ID: J«O.OJllSO 

~------------~------------~-------~~ ~~~-~;~-~l2~~---------------~-~~~-------~~--:;;_~:~~~~~=~~~ 
0000~1 
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PESTICIDES/PCBs 
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?OP AHALYTICAL SERVICES 

• 1680 Lake Front Circle, Ste. B; The lloodlands, Texas 77380: Phone (il31363-223S 

LABORATORY REPORT 
~ ·············································--····--···································----···-···············-·············-··-··--··················---------·-························-············--·················-·-·····------------------------···········------

Client: N£VAT£C Client Sa1pl1 ID:NPL-lllOl~l 
Project Ma1e: NHITE SAHOS NISSLE RAllGE POP Sa1ple ID: 3436.01 
Project Ho.: 300 II J27 RIDOrt Ho.: EO!S48 

Date S11oled: 
Date Received: 
Data Reported: 

06/26/96 
06/28/96 
07/lS/% 

GC·ORSAllOCHLORINE PESTICIDES AllO POLYCHLORIIATED 8IPHEHYLS (DATA SHEET) 

Sa1ole ltatrix: NATER 
Nultiolyin9 Factor: 0.010 
Saaole Volu11: 1000 11 
Extract Volu11: 10 11 

Dilution: 1.0 
Date Extracted: 07/01/96 
Date Analyzed: 07/02/96 

Method Ref.: 
6C file ID: 
Analyst.: 

5'146-808011. 
E01548 
s" 

-------------------:-----------------------------------------------------------------------~----------------------------------------

4,4'-DOO 
4,4'-00E 
4,4'-00T 
Aldrin 
alpha-8HC 
bata-BHC 
Chlordane (Technical) 

··8HC rin 
ul fan I 

Endosul fan II 
Endosulfan sulfate 
Endrin 

Surrogate 

GUANTITATION 
LIMIT (ug/L) 

0.10 
0.10 
0.10 
o.os 
0.05 
o.os 
1.00 
O.DS 
0.10 
o.os 
0.10 
0.10 
0.10 

RESULTS 
(ug/L) 

NO 
NO 
llO 
NO 
HO 
NO 
HO 
NO 
llO 
NO 
NO 
MD 
llO 

COMPOUJID 

Endrin aldehyde 
Endrin ketone 
ga11a-8HC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Netnoxychlor 
Touphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Araclor-1242 
Aroclor-1248 
Aroclor-1254 
Araclor-1260 

QUALITY ASSURANCE/QUALITY CONTROL 

Saiki Added 
(ug/L) 

QC li1its 
( Recovery) . 

QUAUITATIOll 
LiltIT (ug/l) 

0.10 
0.10 
o.os 
o.os 
0.05 
0.50 

5 
l 
2 
1 
l 
1 
1 
1 

\ Recovery 

RESULTS 
(u9/L) 

NO 
ID 
NO 
NO 
NO 
MD 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
MD 

--------------------------------------------------------------------------------------------------------------.... ----------------------
T1trachloro-1·xylene 
Oecachlorobiphenyl 

0.2 
0.2 

(J0-150) 
(l0-1501 

14J 
71 

--------------------------------------------------------------------------------------------------------------------------------------
llethod Blank ID: 3436.•llll LCS IO: 3436.~lCSl 11S ID: 3440.0311S llSO IO: 3440.0311SO DUP IO: NA 

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

0000~3 



POP ~NALYTICAL SERVICES 

• 
1680 Lake Front Circle, Ste. B: ihe Moodland!, Texas 77380: ?hone i71Jl36J-2233 

LABORATORY REPORT 
····------·--····----·--·-·····-------------------------------·-------·-----·-------------------·-······-----------------------------·------------------------------------------·--------·---------·---------------------··--···-------------------------------------------· 
Client: ftEVATEC Client Sa1ole [D:ftPL-"102-G•l Date Saapled: 
Project Na1e: WHITE SANOS "ISSLE RANGE PDP Salple ID: 3436.03 Oate Received: 
Project Ito.: 300 II J27 RePOrt No.: E01549 Oate Reoorted: 

GC-ORGANOCHLDR!HE PESTICIDES AHO POLYCHLORINATED 8IPHEHYLS (DATA SHEET) 

Sa1pl1 Katrix: MATER 
llultiplying factor: 0.010 
Sa1ple VolU11: 1000 11 
Extract Vollllll: 10 11 

CDl!POUND 

4,4'-000 
4,4'·DOE 
4,4'-00T 
Aldrin 
alpha-SMC 
beta-BllC 
Chlordane (Technical) 

tit rin 
ulfan I 

Endosulfan II 
Endosulfan sulfate 
Endrin 

llUANTITATIOM 
lI"IT (ug/l) 

0.10 
0.10 
0.10 
0.05 
0.05 
0.05 
1.00 
0.05 
0.10 
0.05 
0.10 
0.10 
0.10 

Dilution: 1.0 
Date Extracted: 07/01/96 
Date Analyzed: 07/02/96 

RESULTS 
(uq/L} 

NO 
ND 
NO 
ID 
ND 
HO 
MD 
HO 
1111 

NO 
NO 
MD 
ND 

COl!POUNO 

Endrin aldehyde 
Endrin ketone 
9a11a-BHC (Lindane) 
Heptachlor 
Heptachlar epoxide 
llethoxychlor 
Toxa11hene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclar-1254 
Aroclor·l260 

QUALITY ASSURANCE/QUALITY CONTROL 

llethod Ref.: 
Ge File !O: 
Al\ilyst: 

QUAllTITATION 
LJlllT (ug/l) 

0.10 
0.10 
0.05 
0.05 
0.05 
0.50 

5 
l 
2 
1 
1 
1 

06/26/96 
06/28/96 
07/15/96 

Sll846-8D80A 
£01549 

s" 
RESULTS 

(uq/L) 

MD 
NO 
MO 
ND 
HO 
NO 
ND 
NO 
MO 
HD 
HO 
lfD 
HD 
NO 

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

Surrogate 
S11ike Added 
( 119/l) 

QC Li1its 
(Recovery J ' Recovery 

--------------------------------------------------------------------------------------------------------------------------------------
Tetrachloro-1-xylene 
Decachlorobiphenyl 

0.2 
0.2 

(l0-150) 
(30-150) 

128 
49 

-----~----------------------------------------------------------------------------------------------------------·------------------
Kethod Blank ID: 34J6.Mlll1 LCS ID: J4J6.IM.CS1 MS IO: 3440.0JllS KSD ID: l440.0JllSO OUP ID: NA 

~-------------------~---------------------------·---------·----~------------·---------------------------------------------------
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• 
?DP AHALYTICAL SERVICES 

!680 Lake Front Circle. Ste. B; !he loodlands. TX 77380; Phone {713lJ63-22!3 

LABORATORY REPORT 
·····----·····-········-······----------------------------------····------------·--·-···--···----------------------------------------·····-·····----------·········---·-------------------------------------------···-----········---·--·----------------------------------

Client: NEYATEC 
Project Haiie: ~HITE SAHOS "ISSILE RANGE 

Project Ho: 300 II J27 

Ketnod Reference: Sl-846 9040 

•ET CHEMISTRY PARAMETER: pH 

Date Reported: 07/10/96 
Report No: I436PH 

Analyst: l• 

SPIKE RELATIVE PERCENT PDP 
LABORATORY 
ro 

CLIENT 
ro 

OATE DATE OATE DATE QUANT AOOED DR PERCENT RECOVERY 
SAKPLED RECEIVED PREPARED ANALYZED LIMIT RESULT TRUE VAl~E DIFF(20) (75·125) 

3436.01 
3436.03 

HPL·H~ul·Gll 

"Pl·"W02·Gll 
NATER 06-26-96 06-28-96 
NATER 06·26·96 06·28·96 

HA 
HA 

06-28-96 
06-28-96 

HA 
MA 

7.63 
7.39 

• 
QUALITY ASSURANCE/QUALITY CONTROL 

--------~-----------------------------------------------------------------------------------------------------------------------
3436. LCSl LAB CONTROL SAJ!PLE WATER NA HA HA 06-28-96 NA 9.0S 9.05 100 
3436.tCS2 LAB CONTROL SAJ!PLE WATER NA HA HA 06-28-96 NA 9.06 9.0S 0.1 100 
3436.atD DUPLICATE WATER NA NA .HA 06-28-96 NA 7.64 0.1 

• 
0000~6 
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• POP ANALYTICAL SERVICES 
1680 L!ke Front Circle, Sti. 8; The llloodlands, TX 77380; PhDAll (713)363-2233 

LABORATORY REPORT 
·-----·-·······-····---·-·--------------------·-···-·-···--------------------------------------------------------------------------··· --·-------····-····-·······------------··········-·····-----------·-····----------------·········--------··········---------·········· 

Client: NEVATEC 
Project llale: IKITE SAllOS KISSILE llAR&E 

Project No: 300 II J27 

IET CIE"ISTRY PARAll£TER: Total Organic Carbon 

Date Reported: 07/10/96 
bpart llo: I436TOC 

Analyst: ll 

ltethod Reference: EPA 415.1 UiJTS: 19/l 

PDP 
LAIORATORY 
10 

. CLIElfT 
ID 

"Pl-"101-Gll 
llPL-lll02-Gl1 

SPllE RELATIVE PERCENT 
DATE DATE DATE DATE lltHllT ADDED 01I PEICEIT RECOVERY 

llAJRIX SAllPL£D RECEIVED PREPARED ANALYZED LI"IT RESULT TRUE YAlut Dlff (20) (75-125) 

IATER 06-26-96 06-28-96 . ltA 07-01-9' 
IATER 06-26-96 06-28-96 NA 07-01-96 

1.0 
1.0 

llD 
II) 

~-----~----------------------------~----~----------------------~-------~----~--~~------------~~---------
QUALITY ASSURANCE/IUAUTY COllTRal 

---------------------------------------~-------------------------~---------------------------------------------------------
3438.Phl ltETHOD 8LAH IATEll NA llA NA 07-01-96 l.O "' l4l8.LCS1 LAB COlfTROL SAMPLE IATER llA llA MA 07-01-96 2.0 44 '9.2 89 
3438.LCS2 LAB CONTROL SMPLE NATER llA llA llA 07-01-96 2.0 44 49.2 0.0 89 
3438.01 SAll.PLE NATER llA llA llA 07-01-96 1.0 llD 
3'38.0UIS MTRIX SPIKE llATER IA llA IA 07-01-96 1.0 24 25 96 
3438. 01"SI) lfATAIX SPIIE DUP llATER llA HA lfA 07-01-96 l.O 25 25 4.1 100 

• 0000~7 



• 
'DP ~KALYTICAL SERVICES 

1680 Lake rront Circle. Ste. 8; The llooalands. TX 77380: Phone i71Jll6l-2233 

LABORATORY REPORT 
··-·----·----------·-----------·-------------------------------------------···---------···----------------------------------------~------·---------------····-·------------------------------------------------------------···----------·-·····--------·-····--·-···------ -

Client: MEYATEC 
Project Ma1e: •HITE SANOS KISSILE RANGE 

Project Ho: JOO II J27 

ltethod Reference: EPA 310.l 

WET CHEHISTRY PARAKETER: Alkalinity as CaCOJ 

Date Reoorted: 071101~6 
Reoort No: I4J6AL~ 

Analyst: K• 

. SPilE RELATIVE PERCEHi PDP 
lABIJRATORY 
ID 

CLIENT 
ro 

DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVERY 
SAKPLED RECEIVED PREPARED AlfAlYZEO LIKIT RESULT TRUE VALUE OIFF(20) (7S-125j 

3436.01 
3436.03 

KPL-KWOl-GMl 
KPL-tftl02-GW1 

WATER 06-26-96 06-28-96 
WATER 06-26-96 06-28-96 

NA 
KA 

07-01-96 
07-01-96 

2.0 
2.0 

141 
116 

• 
QUALITY ASSURANCE/QUALITY CONTROL 

----------------------------------------------------------------------------------------------~---------------------------------
3438. lCSl l~B COKfROL SAKPLE !HITER NA NA NA 07-01-96 2.0 476 500 95 
3438.LCS2 LAS CONTROL SAtlPLE llllTER NA NA NA 07-01-96 2.0 474 SOO 0.4 95 
3433.04 SAKPlE WATER llA NA llA 07-01-96 2.0 295 
3433.040 DUPLICATE WATER NA NA NA 07-01-96 2.0 296 0.3 

• uuuu~h 

-

-

-
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• POP AllAlYTlCAL SERVICES 
1680 Lake Front Circle, Ste. 8; Tiie lfaodlands, TX 77380; Pfloae (713)363-2233 

LA80flATOAY REJIOIJ 
···-----···-----------------·------------------------------------------·-----------------------------------------·--·-·--------------·---------------------------------------------------------------------------------------------------------------------·-····-···------Client: "EYATEC 
Project Na11: IRITE SAllOS llSSil£ RANGE 

Project Ho: JOO II J27 

•£T CllEllISTRY PAIAll£TER: Conductivity 

Datt Attlortld: 07/10/96 
Report llo: 1436CON 

Analyst: H 

'~~~~---------------,~~,----------------------------------------~~~~~----------------
llthod Reference: EPA 120.1 UttlTS: Ulllos/ca 
--------------------·------------------------------------------------------------------------~~----... -.----~--.,,.._,_..._ ________ __ 
POP 
LAIORATOAY 
ID 

3436.01 
3436.03 

.cum 
10 

lllL -JllO 1-GI 1 
ltPt. -llll02-&ll 

SPIKE RELAJ.IYE PERCENT 
DATE DATE DATE DATE llUAllT AOOEO OR PERC£1T RECOVERY 

~TRIX SAllJILED RECEIYED PREPARED ANALYZED LINIT RESULT TRUE VALUE DIFF(20) (75-125) 

llATER 06-26-96 06-28-96 .llA 07-08-96 
llATER 06-2'-96 06-28-96 llA 07-0S-96 

HA 
llA 

6-40 
680 

•---------------~~~~-------------------~~;;;---~~~;~;LITY COllTROl --------------------------------~-------------
----------------------------------------------------------~------------------------------------------~---------~----------

3436.LCSl LAt CONTROL SAllPLE llATER 11A NA llA 07-0S-96 llA 1118 1100 102 
3436.LCS2 LAB CONTROL SMPLE llATER llA NA llA 07-0S-96 HA 1120 1100 0.2 102 
1440.03 SMPLE llATER llA llA MA 07-0S-96 lfA mo 
3440. 030 DUPLICATE llATER llA NA lfA 07-08-96 NA 1260 1.6 _______________________________ ...._.. ____________ _. ________________________________________________________________ .__ _____ ~-------

• 0000~9 



• 
lf)p ~HAL mm SERVICES 

1680 Lake Front Circle. Ste. 9; The lloodlands, TX 77380: Phone r7lli363-:233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: ltEYATEC 
Project Naae: •HITE SANDS ltlSSILE RANGE 

~roject No: 300 II J27 

ltethod Reference: EPA 350.3 

IET CHEHISTRY PARAllETE~: A11onia as N 

~ate Reported: 07/11/96 
Report No: I436Altll 

~naly1t: H 

111ms:· 19/L 

· SPIKE RELATIVE PERCENT PDP 
LABORATORY 
ID 

CUE NT 
ID 

DATE DATE DATE DATE QUANT ADDED OR PERCEIH RECOVERY 

3436.01 
3436.03 

ltATRIX SAltPLED RECEIVED PREPARED ANALYZED LiltJT RESULT TRUE VALUE DIFf(20) (75-125) 

llPl-llWOl-GU 
HPL-11102-<111 

WATER 06-26-96 06-28-96 
WATER 06-26-96 06-28-96 

NA 
MA 

07-08-96 
07-08-96 

. QUALITY ASSURANCE/QUALITY CONTROL 

0.25 
0.25 

ltD 
NO 

----------------------------------------------------------------------------------------------~---------------------------------
LCSl LA& CONTROL SA"PLE •ATER HA NA NA 07-08-96 0.25 S.Zl S.O :os 

3436.LCS2 LAB CONTROL SAl!PLE IATER NA NA NA 07--08-96 0.25 S.16 5.0 l.3 ~03 
mo.03 SAllPLE WATER NA IM HA 07-08-96 o.25 110 
3440.03115 llATRIX SPUE NATER NA NA lfA 07-ilB-96 0.25 S.03 5.0 101 
344-0.0JHSO l!ATRIX SPIKE DUP NATER JIA JIA NA 07-08-% Q.25 5.lS 5.0 Z.9 i04 

• 0000:10 
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POP AMAlYTICAL SERVICES 

• 1680 lake Front Circle. Ste. 8: The llOodlands, TX 77380: Phone i713ll63-2Z33 

LABORATORY REPORT 
·-·-··-··-····-------------------------------·······-----------------------------------····-·-----------------·····--------------------------------------------------------------------------------------------------------------------------------------------------------Client: NEYATEC 
Project Ha11: •HITE SANDS NISSILE RAllGE 

Project Mo: 300 II J27 

WET CHENJSTRY PARAllETER: Total Dissolved Solids (TOS} 

Date Reported: 07/11/96 
Re1:1Qrt No: f~l6i~S 

Analyst: H 

--------------------------------------------------------------------------------------------------------------------------------------
Method Reference: EPA 160.l 

PDP 
LABORATORY 
IO 

3436.01 
3.f56.0! 

CLIENT 
ID 

KPL-NllOl-6111 
NPL -ltll02-611 

UNITS:· 19/L 

SPIIE RELATIVE PERCENT 
DATE DATE DATE DAT£ QUANT ADDED OR PERCENT RECOVERY 

MATRIX SA"PLED RECEIVED PREPARED ANALYZED LIMIT RESULT TRUE VALUE DIFF(20) (75-125} 

NATER G&-26-96 06-28-96 ·NA 07-01-96 
NATER 06-26-96 06-28-96 NA 07-01-96 

QUALITY ASSURANCE/QUALITY CONTROL 

10 
10 

-490 
-490 

----------------------------------------------------------~-----------------------------------------------------------------------
ILU NETHOD 8LAlll •ATER NA NA llA 07-01-96 10 NO 

543'.LCSI LAI CONTROL SAllPLE WATER HA NA NA 07-01-96 10 500 SOO 100 
343'.LCS2 LAB CONTROL SAMPLE MTER NA NA NA 07-01-96 10 500 500 0.0 100 
5-456.0lD DOPlICATE NATER HA NA NA 07-01-96 10 470 -4. 2 

• 0000:11 



• 
?DP ANALYTICAL SERVICES 

. 1680 Lake front Circ!e. Ste. 8: The lloodlands. TX 77380: Phone (713ll6J-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: KEVATEC 
Project Naae: MffITE SAHDS MISSILE RAM&E 

Project Mo: 300 II J27 

Method Reference: Sl-846 9010 

lET CHEMISTRY PAllAl1ETER: Total Cyanide 

Data Reoorted: 07/16/96 
RtDOrt Ito: l436TCH 

Analyst: ll 

ONITS:-1g/L 

-

-------------------------------------------------------------------------------------------------------------------------------------- ~ 
PDP 
LABORATORY 
ID 

3436.01 
3436.03 

CLIENT 
ID 

"PL-"101-Gll 
"PL-KI02-Gll 

. SPIXE RELATIVE PERCENT 
DATE DATE OATE DATE QUANT AOOEO OR PERCENT RECOVERY 

SAKPLED RECEIVED PREPARED AIALYZED Ll"IT RESULT TRUE VALUE Diff(20) (75-125) 

MATER 06-26-96 06-28-96 07-10-96 07-10-96 0.01 0.296 
WATER Oo-26·96 06-28·96 07-10-96 67-10-96 0.02 0.448 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
34l6.8LK1 "ETllOO BLANK ltATER NA ~A . 07-10-96 07-10-96 0.01 KO 
3436.LCSl LAB CONTROL SAllPLE MATER NA MA 07-10-96 07-10-96 0.01 0.097 0.100 97 
3436.LCS2 LAB CONTROL SA"PLE WATER NA NA 07-10-96 07-10-96 0.01 0.099 0.100 2.0 99 ., 
3440.04 SA"PLE llATER NA NA 07-10-96 07-10-96 0.02 0.590 
3440.04MS .MATRIX SPIKE MATER !IA NA 07-10-96 07-10-96 0.02 0.682 0.100 92 
3436.04"SD llATRIX SPIKE OUP •ATER NA NA 07-10-96 07-10-96 0.02 0.686 0.100 0.6 96 

-

• oooua~ 
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PDP AllALYTICAL SERVICES 

• 1680 Lake front Circle, St1. I; The lloodlallds. TX 77380; Pllone (713,J63-223l 

LABORATORY REl'ORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::::::::: 

Client: "EYATEC 
Project llaJe: •HITE SAllDS "ISSJL£ llAllGE 

Project No: 300 JI J27 

Date Rtoortld: 07/16/96 
Report Ila: l436PHL 

Analyst: II 

•ET CJIElllSTRY PARAllETER: Phenols 
----------------~~-------------------------------------------------------------------.----------------------------~------
lletJlod Reference: EPA 420.1 
----------------
POP 
LABORATORY 
ID 

ClIEIT 
ID 

llMITS: q/L 
---·-----------------------·-------

SPIKE RELATIVE PERCEil 
DATE DATE DATE DATE GIMllT MIOEO OR PEICEIT RECOVERY 

llATRIX S""PLEO RECEIVED PIEPARED AllALYZED LIJIT RESULT TRUE VALUE Dlff(20) (75·125J 
------------------------------------------------------~-------------------------------------------------------------------------------
3436.01 
3'36.03 

tlPl·ltllOl·Glll 
llPL -lll02-Cll 

IATER 06-26-96 06-28-96 07•11-96 07-12-96 O.OS 
IMTER 06-26-96 06-28-96 07-11-96 07-12-96 0.05 

ND 
llO 

~-----;;;·;;;---~;;;---;-~~~;;~;;~:~--;,;;---;-------------
3436.LCSl I.At CONTROl SAltPl.£ llATEI ltA llA 07-11-96 07-12-96 0.05 0.48 0.500 96 
3436.LCS2 LAI CONTIOL SAllPLE IATER NA NA 07-11-96 07-12-96 0.05 0.48 0.500 0.0 96 
3440.03 S4111PLE llATER NA llA 07-11-96 07·12-96 0.05 lfD 
3440.0311$ lfATRIX SPIKE IMTEI IHI IHI 07-11-96 07-12-96 0.05 0.511 0.500 102 
J436.031tSO llATRIX SPllE DUP IATER NA llA 07-11-96 07-12-96 0.05 0.502 o.soe 1.8 100 
-----------------------------------------------------------.-----------·-----------------------..--------------------------------~-~ 

• oouoa:1 



PDP AHALYTICAl SERVICES 

• 1680 Lake Front Circle. Ste. B; The Woodlands. TX 77380; Phone 17131363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: ftEVATEC CORPORATION 
Project Haae: llNITE SANDS MISSLE RAllGE 

Project No: J00-11 J27 

Method Reference: EPA J2S.J 

llET CHEJllSTRY PARAllETER: Chloride 

Oate Reoorted: 07/22/96 
Reoort Mo: 14J6CHL 

Analyst: Kif 

UNITS: ·1g/l 

· SPIKE AELATIVE PERCEllT POP 
LABORATORY 
ID 

CLIEllT 
ID 

DATE DATE DATE DATE QUANT ADDED OR PERCEllT RECOVERY 
KATRIX SAMPLED RECEIVED PREPARED AllAlYlEO LIUT RESULT TRUE VALUE DIFF(20) (75-125) 

3436.01 
J.t.16.03 

ltPL-HllOl-Glfl 
llPL-llW02-GW1 

MATER 06-26-96 06-28-96 ·MA 07-17-96 
WATER 06-26-96 06-28-96 NA 07-17-96 

QUALITY ASSURANCE/QUALITY CONTROL 

4.0 
4.0 

39 
53 

-----------------·-----------------------------------------------------------------------------------~-----------------------
3. WBLll METHOO ILAllX llATER NA HA llA 07-17-96 4.0 ID 

3433.LCSl LAB CONTROL SAllPLE WATER NA MA 11A 07-17-96 4.0 206 200 103 
J433.LCS2 LAB CONTROL SAHPtE •ATER XA NA NA 07-17-96 4.0 199 200 3.S 100 
3441.04 SAMPLE HTER llA lfA llA 07-17-96 4.0 152 
3441.041tS ltATRIX SPIKE WATER NA NA NA 07-17-96 4.0 351 200 100 
3441.0411SD llATRIX SPIKE OUP •ATER NA HA llA 07-17-96 4.0 345 200 1.7 97 

• uuooa .. 1 
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• POP A#At.YTICAL SERVICES 
1680 Lake front Circle, Ste. S; T•e loadlallds, TX 77380: Phone (7ll)36l·22l3 

i,jlOIMTOflY REPORT 
------···--·-····-···-----------------------·······-----------------·-··-------------------------------------------------------------···-·················----·----------------···········---------------···------------------··-·----------~---··-·····------------------· Client: 11£VATEC CORPORATIOll 
Project llale: IHITE SAJIOS KISSLE RAll8£ 

Project llo: JOO·ll 121 

IET CllEJtISTRY PARAtlETER: fluoride 

Oita Reported: 07/24/96 
Report Ila: l436fl0 

Analyst: H 

------------------------------------------------------------------------~----------------------------------------------~--------· 
Ketbod Reference: EPA 340.2 

POP 
lJ80RATOllY 
ID 

3.fl6.0l 
3436.0J 

. CUEIT 
ID 

HPL-H.01-611 
f1Pl·lll02-&NI 

UIITS: ag/t 

SPllE RELATIVE PERCENT 
DATE DATE OATE DATE QUAil ADD£D OR PEllCEIT RECOVERY 

llATRIX SAltPlED RECEIVED PREPARED ANALYZED tIIIJ RESULT TllUE VALUE DIFF(20) (75-125) 

MATER 06·26:16 06·28-96 llA 07-21·96 
llATER 06·26·96 06-28-96 llf\ 07·21-96 

0.1 
0.1 

0.25 
0.21 

•
--~--~~---------~----~-----·-----~~~~~llCE~~~~~;;;~-------·----·---~------------~---~-~---

--------------------------------- ------------~. ----~-----------------------------------------------------------
3436. lCSl LAI COMTROL SAllPLE IMTER NA NA 1M 07·21-96 0.1 5.12 S.O 102 
3436.LCS2 1,jl COllTROL SAllPLE IMTER NA IA NA 07·21-96 0.1 5.18 5.0 1.2 10-4 
J«O.OJ SAllPLE llATER llA !IA NA 07-21 ·96 0.1 O. lS 
l440.0JltS HTRIX SPIIE llATER llA llA llA 07-21-96 0.1 S.06 5.0 98 
3440.03'1SO MATRIX SPIIE OUP IMTER NA llA 1111 07-21-96 O.l 5.27 S.O -'. l 102 
--~------------------------------------------------------------------------·------------------------------·~~----------------

• oooua5 



• POP AMALYTICAL SERVICE5 
1680 like Front Circle. Sta. 8: The lloodlands. TX 77380: Phone (7131~3-2233 

LA80RATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: "EVATEC CORPORATION 
Project Na1e: WHITE SANOS KISSLE RANGE 

Project No: 300-lI J27 

Kethod Reference: EPA 375.4 

Date Reported: 07/24/~a 

Reoort No: I436SUL 
Analyst: lll 

UNITS: 1q/L 

· SPIKE RELATIVE PERCm PDP 
LA80RArnRY 
IO 

.ClIElfT 
IO 

DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVE~Y 

"PL-"trol-Glll 
llPL-11.02-GU 

ltATRIX SA11PlED RECEIVED PREPARED ANALYZED LIMIT RESULT TRUE VALUE DIFF(20) (75-125! 

MATER 06-26·96 06-28-96 
llATER 06-26-96 06-28-96 

NA 
NA 

07-17-96 
07-11-96 

125 
2S 

40 
101 

~----------------------~------------------------~-------------------------------------------------------------------------------
QUALITY ASSURAICE/QUALITT CONTROL 

---------------------------------------------------------------------------------------------------------------------------------
3433.?Blll METHOD BLAlll mu llA HA MA 07-17-96 s.o ND 
3433.LCSl LAB CONTROL S~PLE llATER llA RA NA 07-17-96 s.o lB 20 90 
3433.LCS2 LAB CONTROL SAllPLE llATER NA NA NA 07-17-96 5.0 18 20 0.0 ~o 

3441.04 SMPLE NATER !IA llA NA 07-17-96 2S 65 
3441.04115 "ATRIX SPIKE llATER !IA NA MA 07-17-96 25 163 100 ~8 

3441.04PISD llATRIX SPIKE DUP llATER llA NA llA 07-17-96 25 165 100 1.2 iOO 

• ouuoati 
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• POP AllALTTICAl SERVICES 
168G Like Front Circle, Ste. I; Tiit lleadlaRds, TX 77380; Phone (713)363-2233 

LAIOAATOIT REPORT 
---·-----------------········--------------------------------------------------------------------------------------------------------------------------·------···········-----------------------------------------·--···----------------····--------------------------------Client: ftEYATEC CORPORATIOI 
Project llall: llITE SAllOS ftlSSLE RAll&E 

Project No: 300-II J27 

WET CHEtllSTRY PAIAllETER: Nitrate/litrite as N 

Date Reported: 07 /24/96 
Report Ito: I4361IltA 

Aulyst: H 

----------------------------------------·-------------,-------------·---
llethod Reference: EPA 352.1/3S4.1 UIITS: ig/L 

-------------------------------------~-------------------------------------------------.--------~-,-~----------------
POP 
LlllOllA TORY 
IO 

3436.01 
3436.03 

CLIEIT 
ID 

IPL-llltOl-Gll 
llPL-lllf02-Gll1 

· SPIIE IELATin PERCENT 
OllTE DATE OATE DATE QUfllT AODfD 81 P£RCEllT RECOVERY 

llATRIX SAMPLED RECEIVED PREPARED AllALYZ£0 LllIT RESULT TRUE ¥ALU£ 8lff(20) (75-125) 

WAJEA 06-26-96 06-28-96 1A 07-19-96 0.51 
lllTER 06-26-96 06-28-96 llA 07-19-96 O.Sl 

3.6 
4.2 

•------------------~--------------QUAllTY ~;;iQUllL~~; CVllTRO~--------------------

------------------------------------------------------------------------------------------------------------·---------------
3436.Plll llETHOO 8Llllll !MITER llA 1M llA 07-19-96 0.11 llO 
3436.lCSl LAB CONTROL SWLE 111\TER llA llA .llA 07-19-96 0.11 1.11 1.10 101 
3436.LCS2 LAI COllTROL SAllPLE llATER KA NA 1M 07-19-96 0.11 1.11 1.10 0.1 101 
3440.03 SAltPlE UTER llA llA NA 07-19-96 0.51 7 .6 
3440.0l!IS llATRIX SPIKE IMTER Ill\ MA llA 07-19-96 1.01 12.2 5.10 90 
3440.0311SO llATRIX SPilE DtlP HTER 1111 llA llA 07-19-96 1.01 12.5 5.10 2.4 96 

ooooa7 
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SUB-CONTRACT DATA 

• 
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• POP ANALYTICAL SERVICES 
1680 Lake front Circle, Ste. I; Fhl lklocllands, TX 77380; Pllone (71J)l63-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: 11£YATEC 
Project Na11: IHITE SANDS NISSILE RAll&E 

Project llo: 300 II J27 

IET CHElllSTRY PAllAllETER: Total ljeldahl Nitrogen 

Date Re111rt1d: 07/10/96 
Re111rt Ho: I4J6TU 

Analyst: SUB 

------------------------------------------------------------
lletbod Reference: EPA 351.3 UllITS: 111/L 

------------------------------------------------------------------------------~----~-~----~--·~------------
POP 
lA80RATORY 
ID 

3'36.01 
3436.03 

• CLIEllT 
ID 

"PL-HOl·Hl 
KPl-H02-&Wt 

SJlllE IELAIIYE PERCENT 
DATE DATE DATE DATE llUAIT ADO£l) OR PERCEHT RECOVERY 

llATRIX SAIPLED RECEIVED PREPARED AllAl.YZEO lllIT RESULT TRUE VALUE OIFF(20) (75-125) 

lfATER 06-26-96 06-28-96 .NA Ol-02·96 
lhlfER 06-26-96 06-28-96 NA 07-02·96 

1.00 
1.00 

NO 
llO 

• 

--------------------------------------------~LITY-~~/llUALITY CON;~-------------------------------- ----

---------.-------------------------------------------------~--------------------------~-------------------------------------
34J6.•BLU llETHOD 8LANl lfATER U NII 1111 07-02-96 1.00 II> 
3436.•LCSl LAI COllTROL SMPlE lllTER llll NA !Ill 07-02-96 1.00 S.38 5.11 105 
3436.0JllS MTRIX SPHE lfAfER llA NA !Ill 07-02-96 1.00 22.4 20 112 
3436.0311SD MJRIX SPilE OUP IMTER NA NA 1111 07-02-96 1.00 22.2 20 O. 9 lll 

• 
OOOO:J~J 



• 

QUALITY CONTROL DATA 

• 

• 
000040 



VOLATILES 

~ • 

• 
000041 



PDP ANALYTICAL SERVICES 

• 1680 Lake Front Circla. Sta. 8; The lloodlands, TX 77380: (713)36l-2233 

LAIOAATOIY REPORT 
·--···---------------------------------------------------------------------------------------·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------Client: 
Project 11111: 
Project !lo.: 

llA 
NA 
llA 

Client S11pl1 ID: llA 
POP Slltlle IO: 8VBLl&02 (ftETllOD BLAMl) 
Report llo.: 88874 

GC/ftS-VOLATilE OR6AlllCS {OATA SHEET) 

Data Supled: 11A 
Datt Aecaivad: llA 
Date Reported: 07/08/96 

-------------------------------------------------~~-------------~--------~------------~~-------------· -----~---~ 
Sllple "atrix: 
"ultiplying factor: 
S.1ple Volu11: 

MTER 
1.00 
20.0 11 

Dilation: 1.0 
Datt Analyzed: 07/02/96 

"8tllod Alf. : Sl846-8260A 
SC/llS File ID: 88874 
AR&lyst: LZ 

------------------------------------------------------------
CDftPOUllO 

l,l,l-Trichloroetba111 
l,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroetllane 
1,1,2-Trichloroetlllne 
1,1-0ichloroetllalle 
1,1-0icbloroethane 
1,1-Dichloropropene 
1,2-0ibrotD-3-cbloropropane -.r--ichlorobenune 

ichloroethaAt 
1,2-0ichlorapra,.ne 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
l,2,4-Trichlorobenz1111 
l,2,4-Tri11thylbinzene 
1,3-0ichlorobeazane 
1,3-0ichlaropropane 
1,3,5-Tri11tbylbenzene 
1,4-0icblorobenzene 
2-Cblorotolvene 
2,2-Dichloropropane 
4-Chlorotoluene 
Benzeae 
ll'OIOdicblor011thant 
lroubenzene 
BrollOChloroaethane 
Broaofora 
INJIOllthllll 

llUAlfTIT A TIDll 
LIIUT (ug/l) 

1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
2 

RESULTS 
(119/l) 

MO 
llO 
llD 
llD 
llO 
llO 
llD 
llD 
llO 
llO 
ND 
Ill 
llO 
llO 
II) 

llD 
HD 
llO 
llO 
ND 
ND 
llD 
llO 
llO 
II) 

llO 
llO 
llO 
NO 

COllPOUllO 

carbon tetrachloride 
Clllorobenzene 
CblorodibrOIOletllane 
Cbloroetllane 
Cltlor1fon 
Chloroutllane 
Cis-1,2-0ichlaroethane 
Dichlorodifluora11thane 
Dibmoaethlnl 
Etbylbenzeae 
lllxachlorobatadiene 
Isopropylbenzene 
1/p-Xylene 
llethylene chloride 
n-8utylbenze111 
n-Propylbenze111 
llaphtbalene 
a-Xylene 
p-Isopropyltoluene 
Sec-8utylbenze111 
Styrene 
T1rt-Butylblflzene 
Tetrachloroetllene 
Toluene 
Trans-1,2-0icblor1>1thtne 
Tricllloroetllene 
Trichlorofluar011thane 
¥inyl chloride 
Acetone 

--------------------------------------------------------------------------------
QUALITY ASSUIAllCE/DlITY CONTROL 

QUAUITATION 
llftIT (vg/L) 

1 
l 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
l 
2 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
2 

RESULTS 
(ug/l) 

MO 
llO 
HO 
llO 
IO 
llD 
llD 
llO 
llD 
llD 
llO 
llO 
llO 
llD 
MO 
MD 
NO 
llO 
NO 
ND 
ID 
llO 
llO 
llO 
II) 

llO 
ID 
MO 
llO 

--------------------------------00004~ 
---------------------~-------------- --------------------------- --------

Soik1 Added QC 1.i1its 

-----------~~r~~----------------- (ug/l) (Recovery) ' Recovtry ----------- -------~----------------
, Dibroaofluoro11than1 10 (86-118) 100 

l,2-0ichloroethana-d4 10 (80-120) 94 
Toluen.-dl 10 (88-110) 98 
'-lr010fluorobltlz1ne 10 (86-115) 95 

------------------------------------~--------------------------------------------------~-----------------------------------
ftlthod Blank lD: llA LCS ID: M llS ID: RA · llSO ID: HA DUP ID: MA 

~Co 

f'!'",' 

.,, 

!\'!>."\.< 

,,,~, 

{j'P•I 

L 
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POP ANALYTICAL SERVICES 

• 1680 Lake Front Circle, Ste. B; The lloodlands, TX 77380; (713)363-2233 

LABORATORY REPORT 
··------·--·--------------------····------···--·----··------------------------------···-·--·-----------------------------------------··········-----------------------·-··-----------------------------------------··-----------~-------------------------------····-······ Client: 
Project llue: 
Project llo.: 

lh\ 
!IA 
NA 

Client Sa.ole ID: 1111 
PDP Sample ID: 8¥LCSC03 (LAI COllTROL SA"PLE) 
Report Ito.: 88875 

&C/llS·YllATILES DRGAIICS {OATA SHEET) 

Oat• 5apl1d: llA 
Date RlceiYld: NA 
Date Reportld: 07/08/96 

-----------------------------------------------------
Saettlt Matrix: llATER Dilution: 1.0 llethod Raf •. : SR46·8260A 
"•ltiplying Factor:l.00 Date Analyzed: 07 /02/96 &C/llS Fill ID: 88875 
S11pl1 ¥011111: 20.0 11 .Afta1Yst: Ll ----------------------------- ---------------------- ----
CDllPOUllD 

LCS TRUE 
YALU£ (ug/l) 

LCS 
RESULT (ug/L) 

LCS 
'REC. 

LCS REC. 
LiftlTS 

-----------------------------------------------------~--------------------------------------------------------------------------------
1,1-Dicbloroetbene 
Benzene 
Chlorobenzene 
Toluene 
Tricflloroethene 

10 
10 
10 
10 
10 

11 
11 
u 
10 
11 

110 
110 
110 
100 
110 

(61-145) 
(76-121) 
(75-UO) 
(76-125) 
(71-120) ----------------- . ···-----------------------------

• 
-----:------------------------------------------------------------

QUALITY ASSURAllCE/GUALITY CONTROL 
·-----------..----------------~---------------------------------------------------------------------------~----------------------

Surrogate 
Spike Added 

(ug/L) 
QC Li1its 
(Recovery) ' Recovery 

--------------------------------------------~-------------------------------------~~~------~~------------------------
Dicbloroethane-d4 
Dibro10fluaroa1tbane 
Toluene-d8 
4-lrG10f luorolllnzen1 

10 
10 
10 
10 

(80-120) 
(86-118) 
(88-110) 
(86-115) 

101 
100 
103 
103 ____________________________________ , _______________________ _ 

llltllod llaak: IYIUG02 LCS ID: 1111 IS IO: llA ltSO ID: Ii\ OUP lD:HA ---------------------------------------------------------------

• UOUU43 



PDP AIALYTICAL SERVICES 

• 1680 Lake front Circle, Ste. I; The •oocllaads, Texas 77380; Phone (713)363-2233 

LABORATOAY REPOIT 
----------------------------------------------------------------------·------------------------------------------------------------------------------------------------------·--------------------------------------------------~-----------------------------------------
Client: 
Project Hue: 
Project ltO. : 

"•thod Ref. : 

SA"PLE 

llA 
NA 
MA 

Client Saaple ID: 8Pl-MI04~11 Date llceived: 
Oat• RltlOrtH: 
Re part Ito • : 

llA 
07/08/96 
3440Y03Q 

&c/"S·VOLATILES (llATRIX SPllE AllO llATIIX SPllE DUPLICATE RECOVERY SUlllAAY) 

Slf846·BZ60A Analyst: LZ 

llATRIX SPUE llATllX SPIKE DUPLICATE · --------
POP Saaple ID: 3440.03 
Client Sa1ple ID: KPl-llll04-Gll 

"s Sa1pl1 IO: 3440.0lllS 
Client Sa1ple ID: MPl·ltl04·G•ll!S 

MSO Sa1pl1 IO: .J440.031tSD 
Client S11ple 10: "Pl-lllf04~W1KSD 

Saaple ¥011111: 20.0 11 Sa1ple YolU1e: ZO.O 11 Sa1ple ¥ol111e: 20.0 11 
Dilution: 1.0 Dilution: 1.0 Dilution: l.O 
Date Analyzed: 07/02/96 Datt Analyzed: 07/02/'6 Oate Analyzed: 07/03/96 
GC/MS File ID: 88'°6 GC/ltS Fill ID: 88907 GC/ltS File JD: 88908 

llATRIX SPIKE 
--------·--------------------·----- ·----------------------------

• 

SflUE SAllPlE ltS llS QC LillITS 
110 ADDEO (ug/l) COICEHTRATIOM (ug/L) COllCE111RATIOll {ug/l) ' REC. REC. 

---------------------------------------------------------------------------------------------------------------------------
1, l-Oiehlaroetlue 10 MO 10 100 (61-145) 
8enzeae 10 NO 11 110 (76-127) 
Chlorobenzene 10 ID 11 110 (75-130) 
Tol11111e 10 ND 11 110 (76-125) 
Trichloroethane · 10 MO 10 100 (71-120) 
-------------------------------------------------------------------------------------------------------------------------------

llATRIX SPilE DUPLICATE 

SPIKE SAllPLE llSD llSO QC ll"ITS 
COllPOUID ADOED (ug/L) COtlCmRATIOll (ug/L) COllC£11TRATION (ug/l) ' REC. RPO RPO. REC. 
-------------------------------------------------- ------·---------------------------
1,1-0ichloroethene 10 ID 9 90 10.5 14 (6H45) 
Benzene 10 Ill 9 90 zo.o * 11 (76-127) 
Clllorobenzene 10 ND 9 90 20.0 * 13 (75-130) 
Toluene 10 NO 9 90 20.0 * 13 (76-125) 
Tricl\loroethene 10 ND 9 90 10.5 14 (71-120) 
---·------------·-------------------------------- -------------------------

~alues outside of QC li1its 

RPO: 3 out of 5 outside li1its OOUU44 
Spike Recovery: O out of 10 outside li1its 

.,, 

fiifrb 

~© 

c 
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POP AllALYTlCAL SERVICES 
1680 Lake Front Circle, Ste. 8, The •oodlands, TX 77310; (713)365-2233 

LABORATORY REPORT 
······-·-···----------·---------------------------------------------------·------------------------------------------------------····· ---------------------------------------------------------------------------------------------------------------------------------·-··· 

•

e11t: 
act Han: 

Jtct llO.: 

HA 
llA 
HA 

Cli111t Suple ID:HA 
POfl Saaole ID: 3436.lfllll (IETllOO BLAMI) 
•rt Mii.: 08690 

&C/IS-SE.llIYOLATIL£S (DATA SHEET) 

Data Salpled: llA 
Date Received: !IA 
Date Reparted: 07/01/96 

---·-------·---------------------------------------------~-------------------- """ 
Suple 111trix: IATER DilutioR: 1.0 ltltbod Rlf.: 51846-82708 
Multiplying Factor: 1.00 Date Extracted: 06/28/96 GC/llS File 10: 08690 
Suple Yolu11: 1000 tl Date Analyzed: 06/30/96 Analyst: RP 
Extract Yoluu: 1.0 1J 
----------------------------------------------------- -------------------------

OUAllTITATION RESULTS QUAllTITAJIOM . RESULTS 
COllPOUICO LillIT {ug/l) {ag/l) COllPOWID LI"IT (ug/l) (ug/l) "' 
----------------------------------------.------------------------------------------------------------...----------------------------
1,2,4-Trichlorobenzene 10 I) 8enzo(a)pyre111 10 !IO 
1,2-0ichlorollenzent 10 NO Benzo(b)fluora1thene 10 llO 
1,3-0ichlorobenzene 10 NO Benzo(g,h,i)perylene 10 llD ll<f'• 

1,4-Dichlorobenzene 10 llO Benzo(~)fluoranthene 10 llD 
2,2'-oxybis (l·Chloropropaae) 10 MD Benzyl Alcohol 20 llO 
2,4,5-Tricblorophenol 25 llO Bis(2-chloroetJloxy)1ethane 10 II ,,.. 
2,4,6-Trichlorophenol 10 llO Bis(2-cblorotthyl)ether 10 JIO 
2,4-0ichlorophenol 10 JIG Bis(2-ethylhexyl)phthalata 10 JIO 
2,4·Di11tbylpbenol 10 • Butylbenzylphthalate 10 llO 
2,4-0initrophenol 25 I) Carbazole 10 llO 
2,4-0initrotoluene 10 llD Chrysene 10 NO 
2,6-0initrotolvene 10 llD Oibenzofuran 10 llD 

liw-•. 

~loronaphthalene 10 llO Oibenz(a,h)anthracene 10 ID 
loropllenol 10 llD Oietbyl pllthalate 10 Ill 

.,... 

tbylna$111thalene 10 Ill Oi1ethyl phthalate 10 ND 
2-llethylphenol 10 NO Oi-n-Butylphthalate 10 NO 
2-llitroaniline 25 Ill Di-n-OCtylpbthalate 10 llD 
2-Hi tropbenol 10 KO Fluorantbtne 10 ID 
3,l-Oicblorobenzidine 20 llO Fluorena 10 JI) 

3-lli troaniline 25 llD Hexachlorobenzene 10 llO 
4,6-0initro-2-tetllylpbenol 25 llD Hexacblorobutadiene 10 llO 
4-8ro10pllenyl-pheayletber 10 llD Hexacblorocyclopentadien1 10 llO 
4-Cbloroanilini 20 llD llexacbloroetbane 10 NO 
4-Cbloroplsenyl-pbenylether 10 llO lndeno(l,2,3-cd)pyrene 10 llD 
4-cbloro-3·1tthylpbenal 20 llO Isopbarone 10 ND 
4-fletbylpnenol 10 IHI Napbtba.lene 10 llO 
4-Hi troani line 25 1111 Hi trobenzene 10 NO 
Mitropllenol 25 Ill> M-Hitrosodi11thyla1ine 10 NO 
Acenaplltllene 10 llO M-Nitrosodipllenylaaine 10 HD 
Acenapbtbylene 10 llO H-Mitrosa-di-H-propyla1in1 10 HO 
Antbracene 10 II) Pentacblorophenol 25 llO 
Benzi dine ZS llO Phenanthrene 10 ID 
Benzoic Acid so llO Phenol 10 HO 
lenzo(a)anthracane 10 ID Pyrene 10 llO ----------- ---------------------------------------------------------------------------------------

llUAlITY ASSURAllCE/llUALITY COHTROl 000046 
---------·--------------------·--------·------·-- --------------·-

• Spike Added ac Li•its Spike Addecl IC Lilits 
gate cug/l) (bcovery) t ltcov1ry Surrogata (ug/L) (Recovery) t Recovery ------------- -----------·· .... ------ --------

llitrobenzene-d5 so (35-114) . 61 Phenol-d5 75 (10-9.f) " "" 
2-Fluorobipllenyl so (43-116) 60 2-Fluoropbenol 75 (21-100) 4S 
f erpbeny 1-dH so (33-141) 44 2,4,6-Tribro10Pllenol 75 (10-123) 71 

-------------------.---------------------------------------------------------------~-----------------------------------------llethod ilank: lCS ID: IA 115 ID: NA ltSD ID: NA 
---------------------------------------------------------------------------------------------------------------------------------- r 

'.., 



"" 
.... 
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POP ANALYTICAL SERVICES 

• 1680 Lake front Circle, Ste. a, Tiii foodlands, TX 77380; (713)363-2233 

LAIOMTORY REPORT 
·--···------··------·-···------··-·····------·-····-·--·-·--·--·-·····-·--·····-··----·-······-··············----------------------·-·····--·········-···-···-·······-······--························-···················-············------·-·······-----------------
Client: 
Project Hue: 
Project Mo.: 

NA 
NA 
NA 

Client Suple IO: HA 01te Salp).ed: AA 
POP Sa1ple IO: 3436.lllCSl (LAI CONT. SAllP.) 01te Received: NA 
Report No.: D8691 Date Reported: 07/01/96 

SC/MS-SEMIVGLATILES (DATA SMEET) 
-----·----------------------------·----------------------------------------Sa1ple ltatrix: WATER 
ftultiplyin9 factor: 1.0 
Suple Yolu11: 1000 11 
Extract Value: 1.0 11 

Dilution: 
Date Extracted: 
Date Allalyied: 

1.0 
06/28/96 
06/30/96 

llttllod Ref.: 51846-82JOB 
GC/llS File ID: 08691 
Analyst: RP 

---------------------------------------------------------------...------------------------------------------------------------
LCS TRUE LCS LCS LCS REC. 

COJIPOUHO VALUE (ug/L) RESULT (ug/l) \ REC. LI II ITS 

-----------------------------------------------------------------------------------------.------------------- ----·---
1,2,•-Trichlorobenz1111 50 21 42 (39-98) 
1,4-0ichlorob111ze111 so 19 JS (34-97) 
2,•-0initratoluene so 32 6-4 (24-96) 
2-Chlorophenol 15 39 52 (21-123) 
4-Cbloro-3·1etllylphenol 15 41 55 {23-97) 
4-llitrophenol 75 15 20 (10-80) 

.phthene 50 28 56 (46-118) 
roso-di-l-propyla1ine so 28 56 (41-116) 

achlor09henol 75 13 17 (9-103) 
Phenol 75 22 29 (12-110) 
Pyrtlll so 25 so (26-127) 

------------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSURAllC£/llUALITY COITROL 

---------------------------------------------------------------·---------------------------------------.----------------------------
Spike Added QC Lili ts Spike Added QC Li1i ts 

Surrogate (ug/L) (Recovery) t Recovery Surrogate (ug/L) (Reco111ry) t Recovery 
·-----------------------------------------------------------------------------------------------------.----------------------------1Utroblnzeu-d5 50 (3S·lU) 51 Pbenol-d5 75 (10·9•) 27 
2-flqorobiphenyl 50 (43-116) 50 2-Fluoropbtnal 75 (21-100) 38 
T1rphenyl-dl4 50 (33-141) 41 2,4,6-Tribr01ophenol 75 (10-123) 62 

-------------------------------------------------------------------------------------------------------.... ·---------------------------
llethod lllnk: ~36.Hlll LC! ID:NA . 11S ID:Mll llSO IO:llll 

•------------------------------------------------------------------------------------------------------------~----------
000047 



PDP AllAlYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8, fhe •oodlinds, TX 77380: (713l363-223l 

LABOMTORY REJIOlT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

•

ent: 
~ect Ma11: 
JeCt !lo.: 

NA 
NA 
NA 

Client SllDle ID:MPL-HMOl-61lltS 
POJI Si9ple ID: 3436.0lllS (ltATRIX SPIKE) 
Re~rt No.: 08716 

'C/llS-SEllIVOLATILES (DATA SHEET) 

Datt Sa1pled: 06/26/96 
Date llaceivtd: 06/28/96 
Date b~rted: 07/08/96 

----------------------------------------------------------------~-----------------------------------~-------------------------------
SUple "'trix: 
llultiplyin9 Factor: 
S11ple Yolu11: 
Extract Yoluae: 

IMTER 
2.00 
500 11 
1.0 11 

Dilutio1: 1.0 
Date Extracted: 06/28/96 
Date Analyzed: 07/01/96 

lletllOd Ref.: 51846-82708 
'4:/llS file ID: 08716 
Analyst: RP 

-------------.... ·----------------------------------------------------·--------------------------------------------~----------------
llUAllTITATIOll RESULTS llUAllTITATIOH RESUl.TS 

COllPOUllO LI"IT (ug/L) (ug/l) CO"POUllD LillIT (119/L) (ug/L) 
---------------------------------------------------------------------------------------------------.-.---------------------------------
1,2,4-Trichlorobenzena 20 SS lenzo(a)pyrene 20 ND 
1,2-0ichlorobenzene 20 NO lenzo(b)fluorantbene 20 Ill) 

1,3-Dichlorobenzene 20 ND lenzo(g,h,i)perylene 20 NO 
1,4-0ichlorobenzene 20 48 Benzo(k)fluar1ntbene 20 HO 
2,2'-oxybis (1-Cbloropropa.ne) 20 ND Benzyl Alcohol 40 ND 
2,4,5-Trichlorophtnol 50 llD Bis(2-ehloraethoxy)1etbane 20 ND 
2,4,6-Trichloraphanol 20 ND 8is(2-chloroethyl)ether 20 llD 
2,4-0ichlorophenol 20 llO 8is(2-ethylhexYl)phthalate 20 ND 
2,4-0iaethylphenol 20 MD 811tylberizy l phtbalite 20 llD 
2,4-Dinitrophenol so ND Carbazole 20 llO 
2,4-0initrotoluene 20 71 Chrysene 20 ND 
2,6-0initrotoluene 20 NO Oibenzofuran 20 .MO 

~loranaphthalene 20 ND Oibenz(a,h)anthracene 20 llD 
laropllenol 20 89 Diethyl phthalate 20 •D 

ethylnaphtbalene 20 110 Oi1ethyl phthalate 20 llD 
2-tltthylphanol 20 II) Oi-n-lutylplltbalate 20 NO 
2-Mi traanili ne 50 ND Oi-n-OCtylphthalate 20 NO 
2-Nitrophanol 20 llO Fluoranthane 20 ND 
l,l-Oichlorobenzidine 40 NO Fluorene 20 ND 
3-Ni traaniline so NO Rexachlorobenzene 20 llO 
4,6-0ini.tro-2-1ethylphenol so NO Hexachlorobutadiene 20 llO 
4-BrOIOphenyl-phenylether 20 HO Hexachlorocyclopentadiene 20 NO 
4-Chloroaniline 40 llD Hexachloroethane 20 NO 
4-Chlorophenyl-phenylether 20 llO lndtno(l,2,3-cd)pyrene 20 NO 
4-Chloro-3~11thylpllenol 40 95 Isopllorone 20 llO 
•~ethylphenal 20 MO Naphthalene 20 llO 
4-Hitroaniline so NO Nitrobenzene 20 ID 
4-Nitrophenol 50 39 N-litrosodi1ethyl11ine 20 ND 
Acenaphthene 20 64 N-lfitrosodiphenyla1ine 20 NO 
Actnapbtllylene 20 llD N-Nitroso-di-N·propyl11ine 20 60 
Anthracane 20 NO Pentachlorophenol 50 80 
llnzidine 50 ND Phenantbrene 20 llO 
8enzoic Acid 100 NO Phenol 20 49 
lenzo(a)anthracene 20 Ill) Pyrene 20 57 
------------------------------------------------------------------~~~------------------------------------------------------------

QUALITY ASSURANCE/QUALITY CONTROL . 00004'-:; 
-----... ·-------------------------------~~--------------------------------------------------------------------------------.------

• 

Spike Added QC Li1its Spike Added QC Ll1its 
agate (u9/L) (Recovery) ' Recovery Surrog1t1 (ug/L) (Recovery) ' Recovery 
------------~----------------·---------------------------~------------------------------------------------------------------

•i trobeazene·dS SO (35-114) 54 Phenal-d5 75 (10-94) 30 
2-Flvoraliphenyl SO (43-116) 59 2-Fluorophenol 7S (21-100) 41 
Tlrphenyl-d14 SO (33-141) 40 2,4,6-Tribruapbenal 75 (10-123) 80 
---------------------------------------------------------~----------------~-----------------------------------------------------"8thad Blank: 3436.Hlll LCS IO: 3436.•LCSl llS ID: HA llSD 10: NII 
---------------------------------------------------------------------------~----------------------------------------------------------



... 

-

.... 

POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8, The lfoodlalldS, TX 77380; (713)363-2233 

LA8DRATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

-

ent: 
~ect Nue: 
Ject No.: 

llA 
llA 
llA 

Client SUDle IO:ltJIL-tll01-61111SD 
POP Saaple ID: 34J6.0l"SD {llATRIX SPU.E DUPLICATE) 
Repcrt llo.: 08717 

&C/llS-SEJ!IYOLATILES (DATA SHEET) 

Date Sa1pled: 06/26/96 
Date Rtctived: 06/28/96 
Date Reported: 07 f08/96 

·---------~---------------------------------------------~~-~-~------------------------------:i-------------------------------
Sa1ple llatrix: 
"ultiplying Factor: 
S11ple Volu11: 
Extract YolU11: 

COMPOUND 

•ATER 
2.00 

500 •l 
1.0 •l 

QUAHTITATIOll 
LIMIT ( 119/L) 

Oilution: 1.0 
Oate Extracted: 06/28/96 
Date Analyzed: 07/01/96 

RESULTS 
( ug/L) COHPOUNO 

Method Ref.: SM846-82708 
&C/"S File ID: 08717 
Analyst: R9 

llUAITITATIOll 
L1"IT (ug/l) 

RESUUS 
. (ug/l) 

----------------------------------------------------------------------------------------------~-------------------------------------
1,2,4-Trichlorobenzene 20 50 Benzo(a)pyrene 20 NO 
1,2-0icblorobenzene 20 llD Benzo(b)fluoranthene 20 llD 
1,3-0ichlorobenzene 20 llD Benzo(g,h,i)perylene 20 NO 
1,4-Dichlorobenzene 20 46 Benzo(k)fluoranlhene 20 ND 
2,2'-oxybis (1-Cbloropropane) 20 NO Benzyl Alcohol 40 NO 
2,4,S-Trichlorophenal 50 llO Bis(2-cbloroethoxy)tethane 20 NO 
2,4,6-Trichlorophenol 20 NO Bis(2-cbloroethyl)ether 20 II& 
2,4-0ichloropllenol 20 NO Bis(2-ethylllexyl)phthalatl 20 II) 

2,4-0iaethylpfienol 20 NO lutylblnzylphthalate 20 II& 
2,4-Ginitropllenol 50 NO Carbazole 20 llD 
2,4-0initrotoluene 20 68 Cbrysene 20 NO 
2,6-0initrotoluene 20 llO Dibenzofuran 20 llO 

~loreoaphtllollftl 20 II) Oibenz(a,h)anthracene 20 NO 
loropfitnol 20 90 Diethyl phtbalate 20 NO 
tbylnapbthahne 20 llO Oitethyl phthalate 20 MO 

2-"etbylpfitnol 20 lfO Di·n-811tylphthalate 20 llO 
2-llitroaniline 50 llD Di-n-OCtylphtbalate 20 MD 
2-lli troplltnol 20 ID Fluoranthena 20 llO 
3,3-Diehlorobenzidina 40 10 Fluorene 20 NO 
3-Hi troaniline 50 NO Nexachlorobenzene 20 II) 

4,6-0ini ~ro-2-.thylphenol 50 llO Hexachlorobutadiene 20 NO 
4-BrolOphlnyl-pllenyletber 20 NO Hexachlorocyclopentadiene 20 ID 
4-Chloroaniline 40 NO Hexacbloroetbane 20 MD 
4-Chloropbenyl-phanylether 20 NO £ndano(l,2,3-tid)pyrene 20 ID 
4·Cbloro-3-.11thylpflenol 40 91 lsophorone 20 NO 
4-ltethylpllenol 20 ND llapbthahne 20 llD 
4-Ni troaniHne 50 ND llitrobtnzene 20 NO 
4-llitrophenol 50 31 ll-Mitrosodi11thyl11ine 20 llO 
Acenaphthene 20 59 ll-Nitrosodiphenyla1ine 20 llO 
Ac1napllthylen1 20 NO ll-Nitrosa-di-l-propyl11ine 20 62" 
Anthncene 20 Ill) Pentachlorophenol 50 64 
Btnzidine so Ill) Pllenanthrene 20 10 
lenzoic Acid 100 110 Phenol 20 46 
BenlQ(a)anthractne 20 NO Pyrene 20 53 
---------------~--------------------------------------------------------------------------------------------------------------------

QUALITY ASSURAllCE/QUALITY COllTROL · .· 
------------~---------------------------~-----------------~-----~---------~---~------~----~~~----------

• 

Spike Added QC Li1its Spike Added QC Lilits 
gate (119/l) (ltcovery) ' Recovery Surrogate (ug/l) (Recovery) ' Recovery 

-------------------------------------------------.-------------------------------------------------------------------------------. •itrabenzene~dS SO {35-114) 53 Pbenol-d5 75 (10-94) 28 
2-Fluorobiphenyl 50 (43-116) · 57 2-Fluorophenol 75 (21-100) 40 
rerpbenyl-d14 50 (33-141) 45 2,4,6-Tribro1apllenol 75 (10-123) 72 

---------------------------------------------... ---------------------------------------------------------------------------------------
lletbod Blank: . 3436. llBLKl LCS IO: 3436.•lCSl "S ID: llA "so IO: NA 

'~ --------------------------------------------------------------------------------------------------------------------------------------



IJ~ A~-lttlCAl SERVICES 
1680 Lake Front Circle, Ste. 8, The ltoodlands, Tl 77380; (il3J36l-22ll 

LABORATORY REPtlRT 
----------------------------------------- • •• • • ---------·-----------••••• b·o 

Client: 

•
~ect Hue: 
Ject Mo.: 

Oa ta Recei Yid: 
Date RIJIQrted: 
Report llo.: 

MA 
07/08/9& 
34.l&SOlQ 

GC/ltS-SEltIVOLATILES (llATRIX SPllE AllO llATRIX SPIIE DUPLICATE RECOVER! SUllllAAY) ------------ _______________ , __ _ -------------------
ltlthod Ref. : 

POP Suple ID: 
Client Sa1ple ID: 
Sample Volu11: 
Extract Volu11: 
Dilution: 
Oate Analyzed: 
GC/115 File ID: 

Sl846-8270l 

3436.01 
llPL -ttMO 1-611 

1000 11 
1.4 11 
1.0 

07/01/96 
08715 

Sa1ple llatrix: llATER 

ltATRIX SPIKE 

ltS Sa1ple IO: 3436.0UtS 
Client Sa1ple ID: llPl--lllOl~lllS 
S1111le VolU18: SOO 11 
Extract Volu1e: 1.0 11 
Dilution: 1.0 
Date Analyzed: 07/01/96 
GC/HS file- ID: 08716 

-------------------~----------,--~-------------
SPUE SAllPLE llS 

COl!POUllD ADDED (119/l) COHCEHTAATIOI (119/l) COICEKTRATIOH (u9/l) 
-------------------------------------------------- ----·-
1,2,4-Trichlorobenzene 100 llD 55 
1,4-0ichlorobaazene 100 MD 48 

~-llinitrotolueDt 100 llD 71 
larophaaal 150 llD 8' 
loro-3-ietbylphenol 150 110 95 

N1trapllenol 150 NO 39 
Acenaplltbane 100 NO 64 
M·litroso-di-N-propylaaine 100 ND 60 
Pentacbloropbenol 150 ND 80 
Phenol 150 ND 49 
Pyrene 100 llD 57 ----------

llATRIX SPIIE DUPLICATE 
-------- ------------------------

SPUE SAllPLE llSD 
CO"POUllD AOOED {ug/l) COllCElfTRATION (119/l) COHCE!ITRATION (119/l) 
--------------------------------- ----------------------------------
1,2,4-Trichlarobenzene 100 NO so 
1,4-0ichlorobenzene 100 llO •& 
2,4-0initrotoluene 100 llO 68 
2-Chloropllenol 150 MD 90 
4-Chloro-3-11thylpbenol 150 llO 91 
4-Nitrophenol 150 llO 31 
Aclnapbtbene 100 llO 59 
ll-llitroso-di-N-propyl11ine 100 llO 62 
Ptntachloraphenol 150 NO &4 

~ 150 
llO 46 

100 NO 53 ---------·-----
' : Values 01tsid1 of llC li1its 

RPO: o oat o1 11 outside li1its 
Spike Recovery: 0 out of 22 outside li1i ls 

Aulyst: RP 

ltATRIX SPIIE DUPLICATE 

ltSD SU,le ID: 3436.01"50 
Cliant S11pl1 ID: NPl-flllOl-fi•lllSD 
s.i1e ~011111: 500 ll 
Extract Yol111e: 1.0 11 
Dilution: 1.0 
Date A1alyzed: 07/01/96 
&C/HS File IO: 08717 

KS QC UlllTS 
i REC. REC. --- -----

55 (3H8) 
46 (36-97) 
71 (24-96) 
59 (27-123) 
63 (23-97) 
2& (10-60) 

'" (46-118) 
60 (41-116) 
53 ('J-103) 
33 (12-110) 
57 (26-127) -- ----

------
llSD QC LIMITS 

' REC. RPO RPO. REC. ---------------
so 9.5 42 (39-98) 
46 4.l 2S (36-971 
&8 u 28 (24-96) 
60 1.1 40 (27-123) 
61 4.3 28 (23-97) 
21 22.9 42 (10-SO) 
S9 8.l n ( 46-ll8) 
62 l.l 50 (41-11&) 
4l 22.2 38 (9-103) 
31 6.3 u {12-110) 
Sl 7.l 31 (26-127) 

----- -----------
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PDP ~MALYTICAL SERYICES 

• 
1680 Lake Front Circle. Ste. B: Tiie lloodlands, TX 77380: Phone (713J36J-2233 

LABORATORY REPORT 
---------------------------------------------------------------------------------------------------------------------------·--------·····----------····-----------------------------------------------·······--·---------------------------------------------------------
Client: MA 
Project Hae: IM 
Project Nnber= HA 

S11al1 llatrix: IATER 

Client Sa1pla ID: HA 
PDP Sa1ple ID: ICP8290 l11£TllOO SlAMI) 
Report Hu1ber: ICPl290 

TOTAL ftETALS (DATA SHEET) 

DUI Supltd: MA 
Data Rlceived: llA 
Data Reported: 07/12/96 

Units: . 119/L 

----------------------------------------------------------------------------------------------------------------------~----------
OATE DATE OIMllTITATION 

ANAUTE llETllOD PREPARED ANALYZED LIIUT RESULT AllALYST 

·-------.----------------------------------------------------------------------------------------------------------------------------
AlUliRVI 
Anti1ony 
Arsenic 
Bariu1 
81ryllia1 
Boran 
Cad1iu1 
Calciue 
Chra1iu1 
Cobalt 

-lla9nesiu1 
ltanganese 
1tOlybdenu1 
Nickl! 
Potassi111 
SaleniUI 
Silver 
Sodiu1 
Thalliu1 
¥a11.1diu1 
Zinc 

ICP llathod Blank ID: 
&FAA llitllod Blank IO: 
CVAA lltthod llank IO: 

llA 
NA 

S11846-6010A 
Sl8<46-6010A 
S.846-6010A 
S11846-6010A 
Sl8C6-6010A 
Sl846-6010A 
Sl846-6010A 
S.846-6010A 
Sl846-6010A 
Sl846·6010A 
Sl846-6010A 
Sl846-6010A 
S•H6-6010A 
S.846-6010A 
SIB46-6010A 
Sll846-6010A 
SH46-6010A 
Sl846-6010A 
Sl846-6010A 
Sl846-6010A 
SIM6-6010A 
SH46-6010A 
Sl846-6010A 
Sl846-6010A 

07-09-96 07-10-96 0.10 
07-09-96 07-10-96 0.06 
07-09-96 OHM6 0.005 
07-09-96 07-10-96 0.01 
07-09-96 07-10-96 0.005 
07-09-96 07-11-96 0.05 
07-o9-96 07-10-96 0.005 
07-09-96 07-10-96 1.0 
07-09-96 07-10-96 0.01 
07-09-96 OM0-96 0.01 
07-o9-96 07-lo-96 0.02 
07-09-96 07-10-96 0.10 
07-09-96 07-10-96 0.005 
01-09-96 07-10-96 1.0 
07-o9-96 07-10-96 0.01 
01-09-96 07-11-96 0.02 
07-09-96 07-10-96 0.04 
07-09-96 07-10-96 5.0 
07-o9-96 07-10-96 0.005 
07-09-96 07-10-96 0.01 
07-o9-96 07-10-96 1.0 
07--09-96 07-10-96 0.005 
07-09-96 07-10-96 0.01 
07-09-96 07-10-96 0.02 

. QUALITY ASSURANCE/QUALITY CONTROL 

ICP LCS ID: llA 
&FAA LCS IO: NA 
CYAA LCS JD: NA 

ND 
NO 
NO 
NO 
II) 

llD 
llD 
llO 
llO 
llD 
MO 
110 
NO 
llO 
llO 
NO 
NO 
110 
llO 
HO 
ND 
110 
II) 

NO 

ICP llS IO: HA 
&FAA "S ID: HA 
CVAA ftS IO: llA 

ICP LCSO IO: llA ICP "SO ID: lllt 
&FAA lCSO ID: llA &FAA !ISO ID: NA 

DOC 
ooc 
DOC 
DOC 
DOC 
DOC 
ooc 
DOC 
DOC 
DOC 
DOC 
DOC 
DOC 
DOC 
ooc 
DOC 
DOC 
DOC 
DOC 
DOC 
ooc 
DOC 
ooc 
DOC 

• 

CYAA LCSD IO: NA CVAA llSD ID: llA 

------------------------------------------------------------------------------------------------------------------------------
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POP AllAlYTICAL SERVICES 

• 
1680 Lake Front Circle, Ste. I; The ltoodlands, TX 17380; Phone (713JJ6J-22JJ 

LABORATORY REPORT 

··--··-·····-------------·-------------------------------··---------------------------------------------------------------·-········· ·----·-····--------·-·····----------------·-··----------------------------------------·------------------------------------·-·······-Client: NA 
Project Na1e: NA 
Project Nu1ber: NA 

Sa1Ple ltatrix: lfltfER 

AIALYTE 

llercvry 

• 

II ET HOO 

Sl846-747DA 

Client Sa1ple JO: NA 
POP Sa1ple ID: llU2« (METHOD BLAH) 
Report lllllbtr: 1188244 

DATE 
PREPARED 

1>7-02-96 

TOTAl lf£TAlS (DATA SHEET) 

DATE 
AllAl.YlED 

07-03-96 

QUAllTITAJIOll 
UlfIT 

0.00020 

RESULT 

llO 

Date Sa1Pled: NA 
Date Received: NA 
Date Reported: 07/08/96 

Units: . 19/L 

ANALYST 

-------------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSUIMlllCE/llUALITY CONTROL 

·-------------------------------·----------------------------------------------------------------------------------------------------

ICP lletbad Blank ID: NA 
Qf'AA lllthad Blank ID: llA 

ICP LCS ID: llA 
Gf'M LCS ID: 1M 
CVAA LCS ID: llA 

ICP !IS ID: NA 
GFAA "S ID: NA 
CYM ltS IO: NA 

CVM llethad Blank ID: NA ICP LCSD ID: 11A ICP !ISO ID: NA 

~-------------------~----------------------~;;~~-~:~ ~ ----------------------------------------------~~~-~-!;~_~; _______ _ 

0000~3 



POP ANALYTtCAl SERVICES 

• 
1680 lake Front Circle, Ste. B: The lfJodlands, TX 77380; Phone (713)363-2233 

!fi1':"' 

LABOAATORY REPOIT 
·-----------------------------·--·-----------------------·----·--------------·--------------------------------------------------------·-------------------------·-···-·--··-------------------------------------------------------------------------------------------------Client: MA LCS 10: 1CPL290 Date Reported: 07/12/96 
Project llale: NA LCSD ID: ICPl.2900 Re part llvlber: ICPL290 
Project Nu1ber:MA 

TOTAL ltEUtLS (LABORATORY CONTROL SAJtPl.E AllO LA89RATOIY COllTIOL SAllm DUPLICATE) !+'"'' 

-------------------------------------------------------------------------------------------------------------~--- --------
Saaple Matrix: llATER Units: 1g/l 
-------------------------------------------------------------------------------~-------------------------------~-------~------

LCS LCS LCSD LCSD 
DATE OATE TRUE FOUND ' RECDVERJ FOUND ' AECOVERY RPD 

ELEltEllT "ETlfOO PREPARED ANALYZED VALUE VALUE (80-120) YALUE (80-120) (20) AllALYST 

---------------------------------------------------------------------------~--------------------------------------~---------------
AIU1inua Sll846-6010A 07-09-96 07-10-96 s.o S.22 104 S.44 109 4.1 DOC 
Anti1ony SllM6-6010A 07-09-96 07-10-96 1.25 1.31 105 1.33 106 1.5 ooc 
Arsenic Sl846-6010A 07-09-96 07-10-96 0.25 0.261 104 0.266 106 1.9 DOC 
lariUI Sl846-6010A 07-09-96 07-10-96 s.o 5.17 103 5.27 105 1. 9 ooc 
81rylliU1 SW846-6010A 07-09-96 07-10-96 0.125 0.134 107 0.136 109 1.5 DOC 
Boron Sl846-6010A 07-09-96 07-11-96 o.25 0.30 120 O.JO 120 0.0 ooc 
C1d1iu1 Sl846-6010A 07-09-96 07-10-96 0.125 0.123 98 0.125 100 l.6 DOC 
CalciU1 Sl846-6010A 07-09-96 07-10-96 62.5 61.80 99 63.2 101 2.2 DOC 
Cbro1iu1 Sl846-6010A 07-09-96 07-10-96 0.50 0.523 105 0.532 106 1.7 DOC 

- 51846-60101\ 07-09-96 07-10-96 1.25 1.2' 103 1.32 106 2.3 DOC 
Sl846-6010A 07-09-96 07-10-96 0.625 0.643 103 0.668 107 3.8 DOC 
Sl846·6010A 07-°'·96 07-10-96 2.5 2.55 102 2.63 105 3.1 ooc 

lead Sll846-6010A 07-09-96 07-10-96 0.25 0.247 99 o.m 100 1.6 ooc 
Nagnesiua Sl846-6010A 07-09-96 07-10-96 62.S 62.3 100 63.3 101 1.6 DOC 
"angal!Me Sll846-6010A 07-09-96 07-10-96 1.25 1.31 105 l.lJ 106 1.S ooc 
ltolybdenua Sl846-6010A 07-09-96 07-11-96 0.25 0.26 104 0.26 104 0.0 DOC 
Nickel Sll846-6010A 07-09-96 07-lo-96 1.25 1.27 102 1.3 104 2.3 DOC 
PotassiUI Sl846·6010A 07-09-96 07-10-96 62.5 66.9 107 11.3 114 6.4 ooc 
Stl1niU1 Sl846-6010A 07-09-96 07-10-96 0.25 0.254 102 0.253 101 0.4 DOC 
Silver Sl846-6010A · 07-09-96 07-10-96 0.625 0.65 104 0.666 107 2.4 ooc 
Sodiu1 Stl846-6010A 07-09-96 07-10-96 62.S 61.9 .,, 64.8 104 4.6 DOC 
Thallin Sl846-6010A 07-09-96 07-10-96 0.25 0.242 97 0.25 100 3.l DOC 
Vuaditl1 Sll846-6010A 07-°'-% 07-10-96 1.25 1.28 102 l.31 105 2.! ooc 
Zinc Sl846-6010A 07-09-96 07-10-96 1.25 1.31 105 1.32 106 0.8 DOC 

QUALITY ASSURAllCE/QOALITY CONTROL 

Method Blank ID: ICP8290 

• 000054 
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POP AIALYTICAL SERVICES 

• 
1680 L1k1 Front Circle, Ste. I; The lklodlands, TX 77380; Phone i713J363-22l! 

LABORATORY REPORT 
··--··-·-···---------------------------------------------·----------------------------------------------------------------------·-···· ----·-·····----------------------·-------------·----------------·---------------------------------------------------------------······ Client: llA 
Project llale: llA 
Project llulber:IA 

LCS ID: llCl.244 
LCSD IO: 115l2440 

Date Alporttd: 07/08/96 
Report MU1ber: ll&l244 

TOTAL METALS (UllORATORT COITllOl SAllPLE AllD lAIORATOlft CONTROL SAllPLE DUPLICATE) 
-----------------------------------,~------------------------------------------------------------------------------------------------
Sa1ple Matrix: !HITER 

ELEllElfT 
DATE 

PIEPARED 

Kercury SW846-7470A 07·02-96 

• 

ltethod Blank ID: HGB244 

• 

DATE · TRUE 
AllALYZED VALUE 

07-03-96 .0.0020 

LCS 
fOUllO 
YAlUE 

0.0020 

LCS 
' RECOVERY 

(80-120) 

100 

QUALITY ASSURAllCE/GUAllTY COITRGL 

LCSD 
FOUJID 
VALUE 

0.0020 

LCSO 
' RECOVERY 

(80-120) 

100 

Units: 19/l 

RPO 
(20) AJIALYST 

0.0 u 

OOOO~!j 



POP ANALYTICAL SERVICES 

• 1680 Lake Front Circle. Ste. B; Thi lfoodlands. TX 77380; Phone (713)363-2233 
t*;' 

lABORflTORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: NA PDP llS ID: 3'«0.0l!IS Oate Supled: HA "~~' 
Project N111: NA POP ltSO ID: 3440.0lllSD Date Rlceived: NA 
Project ll111ber: 1111 Report llulber:I440tlS03 Date Reported: 07/12/96 

TOTAL llETAlS (MATRIX SPIKE AllO llATRIX SPIKE DUPLICATE) 
--------------------------------------------.... ·--------------------------------~----------------------------------------------------
Salple llatrix: NATER Units: 1g/L 

--------------------------------------------------------------------------------------------------------------------------------------
ltATRIX llATRIX PERCEHT MT RIX PERCENT 

DATE DATE SAllPLE SPIKE SPUE RECOVERY SPIIE OUP RECOVERY RIJO .. 
ELEllEllT llEJHOD PREPARED ANALYZED VALUE AOOED VALUE (75-125) VILUE (75-125) (20) 
-------------------------------------------------------------------------------------------------------------------------------------- ~"~ 

Alu1inu1 Sl846-6010A 07-09-96 07-10-96 5.76 2.0 8.53 138• 9.18 171* 7.3 
Anti1ony Slll846-6010A 07-09-96 01-10-96 HD o.so 0.51 102 o.so 100 2.0 ''" 
Arsenic Sl846-6010A 07-09-96 07-10-96 ND 2.0 1. 97 99 1.94 97 1.5 .. 
BariUI SH46-6010A 07-G9-96 07-l0-96 0.035 2.0 2.1 103 2.07 102 1.4 
8erylliu1 SN846-6010A 07-09-96 07-10-96 llO 0.05 0.0545 109 O.OSJ6 107 1. 7 
Boron Sl846-6010A 07-09-96 07-10-96 0.066 0.25 O.JS 114 0.373 123 6.4 
Cad1iue Sl846-6010A 07-09-96 07-10-96 110 0.05 0.047 94 0.046 92 2.2 
C.dciu1 Sl846-6010A 07-G9-96 07-10-96 26.5 llA 74.7 NA 73.9 llA 1.1 
Chr01iu1 Sl846-6010A 07-09-96 07-10-96 ND 0.20 0.205 102 0.20l 102 1.0 

- Sl846-6010A 07-09-96 07-10-96 llO 0.50 0.503 101 0.495 99 1.6 
Sl846-6010A 07-09-96 07-10-96 NO 0.25 0.274 110 0.269 108 1.8 "'" 
Sll846-6010A 07-09-96 07-10-96 4.02 1.0 5.08 n 5.29 ** 4.1 

Lead Slll846-6010A 07-09-96 07-10-96 ND 0.50 0.481 96 0.47 94 2.3 
llagnesiUI !1846-6010A 07-09-96 07-10-96 9.2 NA 57.8 llA 57.1 NA 1.2 ~*' 

"anganese SW8U-6010A 07-09-96 07-10-96 0.095 0.50 0.601 101 0.594 100 1.2 
llercury Sl846-7470A 07-02-96 07-03-96 ND 0.001 0.0012 120 0.0012 120 0.0 
llolybdenu1 Sl846-6010A 07-09-96 07-10-96 NO 0.25 0.25 100 0.25 100 0.0 
Mickel Slf846-6010A 07-09-96 07-10-96 ND 0.50 0.5 104 0.511 102 1.7 p:· 

Potassiu1 SW846-6010A 07-09-96 07-10-96 21 llA 81.l HA 86 HA 1.3 
Seleniu1 Sl846-6010A 07-09-96 07-10-96 0.011 2.0 1.98 98 1. 96 91 1.0 
Silver Slf846-6010A 07-09-96 07-10-96 ND 0.05 ·0.041 94 0.047 94 0.0 

f'Y' 

Sodi111 Sl846-6010A 07-09-96 01-10-96 241 NA m NA 342 IA 0.6 
Thalli111 S1846-6010A 07-09-96 07-10-96 NO 2.0 1.92 96 1.89 95 1.6 
Yanadiu1 Sl846-6010A 07-09-96 07-10-96 0.016 O.st 0.517 100 0.512 99 1.0 
Zinc Sl846-6010A 07-09-96 07-l0-96 0.058 0.50 0.545 97 0.529 94 3.0 f#P 

·-----------------------.... --------------------------~--------------------------------------------------~------,.__ ___________________ 
lCP Batch ID: ICPB290 
&FAA Batch IO: HA 
CVAA latch ID: 11&8244 

* : Indicates the value is outside control li1its. 
** : High analyte concentration prevented accurate deter1ination of the 11trix spike recovery. 
~e s11ple required •. post-di9est (instru11nt) dilution resulting in a dilution of the matrix spike added. 
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POP AHALYTICAl SERVICES 

• 1680 lake front Circle, Ste. 8; The Woodlands, Texas 77380; Pbone {7131363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: 
Project llne: 
Project Mo.: 

llA 
NA 
HA 

Sa1ple "atrix: IATER 
llultiolying Factor: 0.010 
Sa1ple Volu1e: 1000 11 
Extract Volume: 10 11 

Client Sa1ole ID:llA Oat~ Snpled: 
PDP Sa1ple ID: 3436.lllLll {"ETHOD BLAHI) Date Received: 
Reoor t Ito. : E01S4& Date Reported: 

GC-ORGAHOCHLORillE PESTICIDES ANO POLYCHLORillATED 8IPHEllYLS (DATA SHEET) 

Dilution: 1.0 
Date Extracted: 07/01/96 
Date Analyzed: 07/02/96 

llethod Ref.: 
SC File ID: 
Aulyst: 

ftA 
MA 
07/15/96 

Sll846-8080A 
E01S46 
s" 

--------------------------------------------------------------------------------------------------------------------------------------
QUAllTITATION RESULTS QUAMTITATIOll RESULTS 

COii POU HD mIT (ug/l) (ug/l) CO"POUMD l1"IT (ug/l) (ug/L) 
----·---------------------------------------------------------------------------------------------------------------------------------
4,4 '-0DD 0.10 HD Endrin aldehyde 0.10 110 
4,4'-DDE 0.10 HD Endrin ketone 0.10 ltD 
4,4'-0DT 0.10 HD ga11a-a11C (Lindane) o.os ND 
Aldrin 0.05 ND Keptachlor 0.05 NO 
alpha·l!HC 0.05 ND Heptachlor epoxide o.os 110 
beta-BHC 0.05 llD "ethoxychlor 0.50 HD 
Chlordane (Technical} 1.00 MD Toxaphene 5 HO e·llC 0.05 ND Aroclor-1016 1 ND 

rin 0.10 HD Aroclor-1221 2 MO 
ulfan I 0.05 ND Aroclor-1232 1 ND 

Endosul fan II 0.10 NO Aroclor-1242 1 HO 
Endosultan sulfate 0.10 ND Aroclor-1248 l 110 
Endrin 0.10 ND Aroclor-1254 1 HO 

Aroclor-1260 1 NO 

QUALITY ASSURAHCE/QllALITY CONTROL 

illf.H 

~\} 

------------------------------------~--------------------------------------------------------------------------------------------·- ~y 

Surrogate 

Tetrachloro-1-xylena 
Decachlorobiphenyl 

S~ike Added 
(ug/L) 

0.2 
0.2 

OC Li1its 
(Recovery} _ 

(30-150) 
(l0-150) 

' Reco1.1ery 

76 
86 

--------------------------------------------------------------------------------------------------------------------------------------
llethod Blank ID: HA LCS 10: MA KS ID: NA llSD ID: 1tA DUP ID: NA 

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

( )0005~ 
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)fl~ ANALYTICAL SERVICES 

• 1680 like Front Circle. Ste. 8: The Mooalands,Texas i7J80:?nonelil31J6i-223J 

LABORATORY REPORT 
··-·············-·-----------··-··------··---------·---------·-------------------·------------······-·--·-·······-------------········ -------·······---------------·-·······-····--······--·--·---------------------·-------····-~------------------······--·-····-········· 
Client: 
Project Nate: 
Project No.: 

NII 
NA 
NII 

Sa1ole "atrix: ltATER 
Kultiplying fictor: 0.010 
Sitple VolU1e: 1000 •l 
Extract Vol111e: 10 11 

Client Satale IO:NA 
POP Suole ID: 3436.MLCSl (LAB CONTROL SllllPLE) 
Report Na.: . E01547 

~C-ORGAllOCHlORINE PESTICIDES A•D POLYCHLORINATEO BIPHEHYLS 

Dilution: 1.0 
Oate Extracted: 07/01/96 
Oate_Analyzed: 07/02/96 

Date Sat!> 1 ed : ilA 
Date Received: NII 
Date Reoorted: 07/15/96 

llethod Ref. : 
GC File IO: 
ARaly~t: 

S~846-8080A 

E01S47 
SN 

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

COMP{)UMO 

4,4'-00T 
Aldrin 
Dieldrin 
Endrin 
ga11a-BHC (Lindana) 
Htotic:hlor 

• 

Surrogate 

LCS TRUE 
YAlUE (ug/L) 

1.0 
o.s 
1.0 
1.0 
0.5 
o.s 

LCS 
RESULT (ug/l) 

l.16 
0.330 
1.08 
1.U 

0.566 
0.338 

QUALITY ASSURANCE/QUALITY CONTROL 

Spike Added 
(ug/L) 

QC li1its 
(Recovery) 

LCS 
\ REC. 

116 
66 

108 
lH 
lll 
68 

' Recavery 

LCS REC. 
LIMITS 

(38-127) 
l40-120J 
(52-1261 
(56-121) 
(56-l23} 
(40-131) 

--------------------------------------------------------------------------------------------------------------------------------------
Tetracnlaro-1-xylene 
Oecachlorobiohenyl 

0.2 
0.2 

(JO-lSO) 
(JO-ISO) 

81 
80 

--------------------------------------------------------------------------------------------------------------------------------------
,1'lj lllthod Blink: 3436.ltBLKl LCS ID: llA rtS ID: llA ltSO ID: 111\ OIJF ID: KA 

"" ~----------------~----------~----------~------~-----------------------------------------------------~-----------------------



• Clie11t: 
Project Na11: 
Project Mo.: 

~OP ~ftALYTICAL SE~VICES 

1680 Lake Front Circle. Ste. B: The llood!anas.T!xas i7380; Phone (713)363-2233 

LABORATORY REPORT 

Date Received: 
Date Reported: 
Report Ito.: 

llA 
07/15/96 
3.440POlQ 

iit·ORGAliOCHLORIME PESTICIOES AND POLYCHLORIHATED BIPHENYlS lllATRIX SPilE AND MATRIX SPIKE DUPLICATE RECOVERY SIHllARY} 

lletl!Od Ref.: SM846-8080A Saaple llatrix: WATER Analyst: SM . 

SAl1PLE l!ATRIX SPIKE MATRIX SPIKE DUPLICATE 

POP Saaole IO: 3440,03 
Client Sa1ple ID:l1PL-11ll0.4--GN1 

11S Sa1ple ID: 3.440.031tS 
Client Sa1ple ID:MPL-!lll0.4-Glll1S 

llSD Suple ID: mo.o~o 
Client Sa1ple ID: llPL-MI04-GW1MSD 

Sa1ple Volu1e: 1000 11 S11ple Volm: 500 11 Sample Volu1e: 500 11 
Extract Volu1e: 10.0 11 Extract Volute: 10.0 11 Extract Yolu1e: 10.0 11 
Dilution: l.O Oilutian: 1.0 Oiluticn: l.O 
Date Analyzed: 07/02/96 Date Analyzed: 07/02/96 Date Analyzed: 07/02/96 
GC File ID: E0l551 GC File ID: E01552 GC File ID: EOlSSl 

11ATRIX SPIIE 

SPIKE SAl1PLE llATRIX SPUE 115 QC LI/HTS 

~~;;;;·-~~--~~~;:~~~-----~~-~~:_!~---~---~--~~~;:~~=~-------~-'.;~-;--~-~~~~;-~---~~ 
Aldrin l. 0 NO 1.79 179 * 40-120 
Dieldrin 2.0 ~D 3.17 159 * 52-126 
Endrin 2.0 MO l.39 170 * 56-121 
ga11a - BKC {Lindall!.l 1.0 HD l..63 163 i S6·l23 
Heotachlor l. O MO 1.32 132 * 40-lll 

~ATRIX SPIKE DUPLICATE 

SPIIE SMPLE 
CtlNC. (uq/L) 

MAiRIX SPIKE DUPLICATE 
COHC. ( uq/L) 

KSO OC Lil1ITS 
ADDED I 119/Ll ' REC. RPO RPO. REC. 

4, 4' - DDT 2.0 ND 2.S-4 127 27.5 i 27 JS-!27 
Aldrin 1.0 110 1.04 104 53.0 I 22 4M20 
Dialdrin 2.0 ND 2.39 120 28.l i 18 52-126 
Endrin 2.0 ND 2.62 Ill i 25.6 i 21 56-121 
ga11a -_BltC (Lindane) 1.0 NO 1.18 118 32.0 * 15 56-123 
lleotachlor l.O 110 0.897 90 38.2 * 20 40-131 

----..----------------------------------------------------------------------------------------------------------------------------------

•

ues outside of oc li1its 

. RPO: . 6 out of 6 cutsid1 li1its 
Soike ·Recovery 7 out of 12 outside li1its 000060 

,,,. 
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July 24, 1996 

Ms. Dana Downs 
Mevatec Corporation 
P.O. Box399 
White Sands Missile Range 
New Mexico 88002 

Episode:3440 
Project ID: Main Post Landfill Wells 
Project#: 300 II J27 

Dear Ms. Downs: 

Analytical Services 

1680 lake Front Circle, Suite 8 
TheWoodlonds. Texos 77380 

Phone(713)363-2233 
Fox (713) 298-5784 

Enclosed are the analytical results for the samples received in our laboratory on June 29, 
1996. The samples were analyzed for the parameters indicated on the chain of custody. 

Please be advised that unused portions of your samples, sample extracts and digestates will 
be stored for 30 days from the date of this report. Unless prior arrangements were made, at the end 
of this period your samples will either be disposed of, or returned to you if your samples were 
detennined to be hazardous. 

We appreciate your business. Should you have any questions or need assistance with this 
report, please feel free to call me or Homai Madisetty, Data Review Officer, at (713) 292-7090. 

Sincerely, 

flw,J~ 
Bruce D. Howbert 
Program Manager 



PDP ANAL YflCAL SERVICES 
1680 Lake Front Circle, Suite B •The Woodlands, TX 77380 •Phone (713)363-2233 

• DATA PACKAGE DOCUMENT INVENTORY 

EPISODE NUMBER: 3440 

Section Document lJlpe 

1. Case Narrative & Data Qualifiers ....................................................................................... 1-4 

2. Chain-of-Custody Forms .................................................................................................... 5-12 

3. Sample Data 

Volatiles ................................................................................................................ 14-18 
Sem'ivo/atiles ......................................................................................................... 19-22 
Metals .................................................................................................................... 23-25 
Pesticides/PCBs ...................................................................................... .............. 26-28 
General Chemistry ................................................................................................ 29-41 
Sub-Contract ......................................................................................................... 42-43 

• 4. Quality Control Data 

Volatiles ................................................................................................................ 45-j2 
Semivolatiles ......................................................................................................... 53-60 
Metals .................................................................................................................... 61-66 
PesticidesPCBs ..................................................................................................... 67-72 
General Chemistry ................................................................................................ 73-74 
Sub-Contract ......................................................................................................... 75-76 

S. End of Report .......................................................................................................................... 77 
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• PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B •The Woodlands, TX 77380 •Phone (713)363-2233 

Client: Mevatec 

Episode No.: 3440 

Project Name: Main Post Landfill 
Wells 

Project No.: 300 II J27 

CASE NARRATIVE 

Four water samples were received for analysis on 0611.9196. All regulatory holding times 
were met by the laboratory. 

All batch quality control (QC) results (Duplicates, Matrix Spikes, Matrix Spike Duplicates) 
are included in this data pack.age. Batch QC may or may not have been performed on your 
samples. If it was, the QC reports will reference our internal sample identification. 

The data qualifiers are presented following the narrative remarks. For CLP data fonns, 
consult the CLP Qualifiers sheet For standard PDP data spreadsheets, consult the Data Flags and 
Abbreviations sheet. 

• SAMPLE RECEIPT AND LOG-IN; 

• 

No problems were encountered. 

VOLAm..ES: 

No problems were encountered. 

SEMIVOLAIILES: 

The entire batch was re-extracted and re-analyzed due to high smrogate recoveries in the 
method blank and surrogate failure for sample "MPL-MW04-GW1 ". However, the matrix spike 
and matrix spike duplicate samples could not be re-extracted due to insufficient volume. The 
results of the re-extracts are submitted. 

The matrix spike had one surrogate and one spike recovery outside the control limits. The 
laboratory control sample was acceptable. Therefore, no corrective action was taken . 

000002 
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B • ne Woodlands, TX 77380 • Phone (713)363-2233 

Client: Mevatec 

Episode No.: 3440 

Project Name: Main PoSt Landfill 
Wells 

Project No.: 300 II J27 

CASE NARRATIVE Continued 

MEIALS: 

The matrix spike recoveries for aluminum were outside the QC limits. The laboratory 
control sample was acceptable, suggesting matrix effects. 

High analyte concentration prevented accurate determination of the matrix spike reooveries 
for iron. 

PESTICIDES/PCBs; 

The samples and matrix spike each had one of two SUIIOgates outside the control limits . 

The matrix spike recoveries were outside the control limits on several compounds. Since 
the laboratory control sample was acceptable, matrix effects are suspected. 

GENERAL CHEMISTRY; 

No problems were encountered. 

SUB-CONTRACT DATA; 

The samples for total kjeldhal nitrogen were sub-contracted to Inchcape Testing Services in 
Dallas, Texas. 

The samples for total' uranium, R-226 and R-228 were sub-contracted to CEP laboratory. 
This data will follow under a separate cover . 

oooooa 
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PDP .. ;.Z-1.4.L?"TIC.!.L '~·if'iLCES · 
taao L1ka Fronr Crcie, Suite B The W1Jocil:m~ T ~ 77380 

DAT.A FI.AGS AJ.'ID .!BBRE''lV 'Ti'QNS 

T.a.is flag idenriii~ m ~ :ir :r. 3econd.:uy diimion f!:r.C!Or. 

T'.:lls .ibg [demffie:s .:omyo0J1ds whose .:onc:itr:!:tiom cc=d che c:ilibr.liion ~ ai the 
!n.m":lme:ir for dm ~edc ~ .~more~ qn:tmjt:nion is obt:::ined from :1 diluted 
:S:unpi.e m:tlym. 

v:tlue. 

Thi:s !bg f:s ?Ded iVi1e:t die d:i:1 indicres the ~eic: ai :i c:>mpound !Jdaw tf1e qn:mij:rrion limit ~ 
de2:-:nined by tfle idenifiMrinn ei:teri:i.. 

~ Ot mlJ.fiCl.bic. ... 

r .• . ---L.-...: - . . . "'"- .. . 1-1 !llaJMta l. a:JtnpOUJia W:t! ~?m IDr 01lr lJ.Ot ruwer=etJ :J.1: w.: qn:z11111 11 IQU•,.,T:Ya. 

nm !lag is ?Ded for 1 ~:?l'OC:Or ~ ~ wfiez. th~ is ~ 'dl:m 2S% ciiff'e....-ei~ 
for de;ec:ed a:inc::m:ii:io.m betWe::i die two GC c:>lnmn:s . . 
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POP ANALYTICAL SERVICES 
SAMPLE LOG-IN SHEET 

LOGGED BY: JS DATE OF PHYSICAL LOG-IN: 711196 PAGE 1 OF1 

Epiaod• #: 3440 DATE OF COMPUTER LOG-IN: 711JH 10:27 
Client Nim•: MEVATEC CORPORATION COMPUTER LOG-IN BY: JS 
ProfectlO: MAIN POST LAHDfLL WEl.1.S DATE RECEIVE>: ll2llH 
PrvjKt#: 3GO-llJX1 Tlll1! RECEM!D: 930 
PONumher: NA 
CourlltdNo.: ~17209411 

Tudng No. Sample om Time Cbaln ·of· Date 

Lab Sample ID Cftent S_.,.e ID Required cont Mlllrlx Slll'ftllfed s-p'" CUSUldyNo. Due . Remartcs 

3440.01 ·MPL-MWOl-GWI VOA-l2&0 16 WATER 6121196 1020 3"4llA 7,.15-Cf(o SVOM270 
PESTIPCB-IG8D . 
PHEHOLS-420.1 »G TAL METALS +B,Mo. 
ALLICP 
CV.AA.Hg 
SP. CONDUCTANCE·12D.1 
TOTALAL.K.-310.J 
~J'14rl 
CHLORID&ale:I $2.S:.3 
FLUORIDE.-.. .1'/()_, .)-
SUl.FATE..-...37.f."/ 
.MUIONIA-350.3 

TKN-351.1 ~ 
NITRATEINITRIT1!-Ml:t 3;;lol 9(,J 
CYANIOE-1010 
~ 
TOC-415.1 
R22I 

~ /)f(JfNIU;.-, 
3A40.02 TRIP BLANK VOA-1210 
3'40.03 MPL-MW04-GW1 SAME UST AS #1 

3'M0.04 TRIP BLANK VOA-82&0 

REMARKS: MSIMSD Pl!R Cl..J2NT REQUl!ST 
SUBBED OUT R·Z21 & R·m & TOTAL 
URANIUM 

APPROVED BYIDAT!:~ 

1~1-~ 

32 

2 

WATER NA NA 3440A 
WATER 1128196 1415 3440A 

WATER NA NA 3440A 

Wlllght bals: 2f... w9t _dry 

Dellvenbles: X norm· _ CLP-llke _CU' 

_raw dltll A 11ectron·1c 

-MSJMSo 
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~ 
· ~ Chain of C.dy Record 
Pml\.nalytical Services · · 
1980 Liiie• Franl arcte~ Suite B • lhe WOodlandl, Texae 77380 • Phone (713) 383-2233 • Fax (713) 288-5784 

. . • 
ChnlNmM/~: s.ndR1po1t10: 

. /Vffi't/ATcc. / G-1 S-AA!?:._ p o-i,a. p cr--J ._ .J 
Project Humber: ProjKtNrfnl' 

) fJ<!J. I :r· 0"" '2. I M •• :.. ;1o, ~ L--./~'f / ~, rr, 

\ll(. 

-~~-
P.O.Nwnblr 

H ,,.,,,,,,, .,... lime ! J a.loll U>mllon i ftlmlllla Sia.No. 

')l"' la:~ x iM l'l • .M ""-' o J - C: t..J I lb 51-c ~ .. /., • ./ --/,,,;J /,; t-
I 'IP\? t\\on\\. ' 

. 

7(8ignllln' Dall/Timi RIOIMld bV (SlgnllureJ Dllll/T- RlfNrlcs: .. d. ~ v:-.,,a:_;._. lo/L'B/f.,£ 1 t,.'10 I -~llMdbycacin-nJ DIN/TIM RIOIMld by (SignllU•) Da/Thle e c I I 
c: RelinqUftdby ~., Dltl/Timl 

(r\~~~~~nOri ( ~ ,~'(''tn. e I rdQ, 'Ml G. Y-,) "1 M.lt10d of SHpmMI: u 0 l'Dt'QJOl9NUITlll8f: 

-.---_._ .. ....___...._. ___ _._. __ • ---- --1---t....1 --•- ,..._ •• a- ____ _.. -•----....&A-1...lAl 



~ 
· ~ Chain of C.dy Record 
P nalytical Services 
1680 efronlCircle;SulteB • TheWoochndl, Texu77380 • Ph<Jne(713)383-2233 • Fu(713)298-5784 p 

[ClenlNMw/Adct-: 

MPVA- re:-c_ I' <---> > ,vr I<. 
ProjectN&lnb9r: Project NMlll 

100-II ·:r-z.-7 ,,,,u •. :.. A, ~ c.9 .. ,,t t:; ., r t-..i, r l.s 
·~~/~,?-- P.O.NumlMr 

,iel' ?:~ ~r u 
·~ 

'-{ 

./ 
8la. No. Diii Time 

'~¥., t't:ts-

by(Signan) 

• /."'Z//-l~ 

~ 
.~Ndby~) 

'-• by~·· 
L~ 

! J Stldlon looilllan 

x AA//. -""' c...J 0 '+ - c. ~ I {b 
llR.\P ~ )l\N '( ( 

Otle/line Received by (Slanlkn) 

lf/df'' I 1,:r:ro 
Olte/Trne Receiwd.,, (SlgnMn) 

I 
Dllt/Tlme ~)~~::J(Siplln) 

I <,_ hp~ ~ t\ ,,, 

j 

DD/Timi Aenulrtcl: 

I 
Dile/Timi 

I 
~ ~ J:;J;)-~CtoO) 

Send Repolt lo: 

j)~ 

~ .. -e 

Mtthod of Shipfn9re: ~ 0 rvr- ~•Number: 

D19trlllul6on: Origlnlil ~ aNpmeni; Copytocoardiiillor n field 11as 

r ~ J ·~ J ' f 

• 
C>~ ..... ) 

AMlllnla 

"""'G (of c./ ,,,,._ .,/yf' ; I /.' f-

. 

1j r :! 
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• i ·A . Chain of C.dy Record 
P nalytical Services 
1880 Uike Franl Cllde; Sule 8 • The Woodlands, Texas 77380 • PhOne {713) 363-2233 • Fu {713) 298-5784 

CleltNalne/~: Send Aepoitto: 

MEvAre<:.... / l-/>MI( P-~ .P .:>---J "' $ ~ 

Projec:I Nulllbr. ProjldNmM 

1 <J{)-.Z.L .:r 2. 7 ~~ A,,+ L;.._/~11 w. rr~ 

~~/~k 
P.O.Numb« 

0_. 

H ~ , 
I • j Sia.No. Diii Time 8lmllan l.ocllllon AlmMla 

~ '.~Y~ •'1<1> )( Ml't.-AAIJJO'/--C, t,,..J/ - M f lb !• <e. ...,,1,, .. 1 -·6--1 ;, /, ~ t: 

~ TP1~ ~~,~: 7-1 

. 

_·zHk~ 
Dml•lllme ReceMlcl by (Slgnmlure) O.e/Tine Almlrlcs: 

t •/z.~1" I 1co o I 
.,, (8lgnlMet Dml•/Tlme Received by (Slgrmure) O.e/Tlme 

$ 
, 

I I 

~ 
by(SlgnaU•) 

0.e/Tlme ( ' 
ll Q:(N;;;_j~-,. ~ ( 0l.xJ R~:;TQx) I ~ 

aflltipnwt: I 
-

0 ~ 
,-. 

, ___ .... _ 

Dlalltbullon; Orlglnail ~ ahl1)1111iiil: Copytoeoordin.ior Md hid It. 



PDP .-\!'!'AL YTIC..\L SERVICES 1680 Lake Front Circle, Suite B, The Woodlands. TX i7380 
SAiVIPLE Li" -L'f CHECKLIST/DISCREP.~ ""'.Y REPORT 

FID: SLCDROl.96 -=H 3-W DATE;&ECO,(-i/,:fl,5(r C/:!{J 0 
TE:-.w & m: 1ccc... ;;! QcCC c.ettl: I 

~ I • c 
NAME: ~ ~ :Q,l;::Q ~-2 Q:~:rµ:~ro.+t C() :!)LOC,i; :tta 

PROJECT ~AL\1E: 'f'DiO 1m \ht loaiC'l I ~Uo_\ }S 
0 

~3 3).LQ_C--.t 

PROJECT NUMBER: ?{'0-Ir-J d-J 4) __ # 

#__j_AQUEOUS. ~$sorr.. SAMPLES 5) __ ;;! 

COURlER/AIRBILL # ~d Q ~ 0;')1 :::t ao9 ~q I 6) ~ ,. 

SA1"1PLE CONTAINER SEALS: present 9 intact broken 

COOLER CUSTODY SEALS: cEs~ absent 9 broken N&\1E & DA TE: C 11 :rl:cd t l -6.po 1 

' 
cocccl.o~ HOWMANY ANDWHERE~~-\-h ~lNQ~ 

YES I Were samples screened for radioaCtivity? L~ 

Chain·of-custody present? v l 
CUStody documems: Sealed in a plastic bag? v I 

Signed and dated by field personnel \/ I 
- Fillod out properly in Uuldable ink? \/" I 

Signed and dared by log·in personnel? \/ I 
tainer Condition: Each containers sealed in a separate plastic bag? v I 

Labels complc= (ID, date, time. sigcarure. preservative, etc.)'? v I 
Labels agree with chain-of-custody? v I 
Reeeived without leakage ar breakage? If ao. list : t/' I 
Correct quantity indicaa:d on chain-of-custody? I./ I 

Sample Integrity: Correct containers used for the test indicated? [f no, list: L.....- I 
Correct preservatives added to the samples? If no, list: ( ~ I 
Sufficient sample amoUDt seat for the tests indicated? If no. list I - I 
VOA via!s tilled completely? [f no. list: ~ I 
Aqueous volatiles samples preserved? If no, list: ~1 

Descrepancy Report: 

NO 

Discepanciescobediscussedwiththeclient? -n2_\~ Qi()f"\~'-'I Ll)DfQ f1h1Nlrl'l 'l\lt~ 11."\0kQ .rot-
~ l 'J[)l' . \ht' n l "\" f_O fY1r1!:11 00 Y).l Lnh I 

~ - r 
Project Manager's recommendations? 

Who was notified? By whom? Date: 
Client's commenrs: 

Comctive actions canied out? 

~S: 

0 
For those short holding time and fast tum-around eten, bas a Rush Notification sheet been issued to the lab? 

DATE;·~ @9' /9lo 

'''" -
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~~,,.,1 ANALYTICAL SBRIVBS . • •• ) ~ k~ ~ -\ M • ·.:. Page -4-- of 

~~ 
•~«1l(l•er'°'11C1rcle.Suileb ·\.:,.I ,., \I_ . .-· •. • .. - •. -

""' Wooo'lnt•.h. lftllU$ 11380 
,,lnr~ (1IJ)303·22J3 . " 

PDP rcncm12911.5184 SUBCONTRACT LABORATORY SBnVI.CBS «J ... ~ q SO 
CHAIN-OF-CUSTODY .nND ANALYSIS REQUEST \l. J1""1 ~- lo 

Sent to: ~...!..:\J_\):....L..~R('-~·~~~~~~~~~~~~~~~~~~~~~~~~-

Contaot1 ~ ' . ORIU\NJ\L Phone• a1Y-a~·W I 
sent by: • ~o~d;> ·· 
Date sent: '7 I C\ ' 'tlo Date Rasul ts needed: l I J~ ff~ 

PDP Sample ID No. of Anaylsia Request Matrix ftemork1 
f" n-\--e._ 1 Containers Weigh~ 

f''fi\l«!..fd'l a b o d a f a h i j Dry I Me~ 

3l.\ 40 , (') \ lo ~I"\< ~l" \ Y.... l l ~ p /t/(n{4 - ' 
?i .. \.40) . fl~ ll~g_ 4tn \ X ll Y'rtr. R_. ::::> 

. 

CUSTODY TRANSFERS ANALYTICAL PARAMETERS 
~•lln ... hh••.1tr1 llaclnr• ,,. D•l•IT•·· A n \IJ 35 \. \ F 

C\o.<Aaa.t\lntrl '7/qlqL, 11/v) e' · G 
2 JU .AV fli _; .~ vrr .YV-1 .. £/. to:TO 'I B c II 

courier: ~d.OL ~ ~ 
,,. _______. .• '-"'• -~ --s·. ~· • ~ .. " - •• 

c 
F§ect """ager A11pr0Yal: t1J/= RADIOACTIVITY 

cou~n·---
WHEN RECE\VEO 
. -·· _3 ____ _,_"C 

1.ji Hanager Ap11rm'a l: 

~ 

r~···\ ,, . 

\j ;'. 



HJ\l,Y'l'lCJ\[, SERJ VES Page + of ~,u,~ 

~i 
PDP 

,,_.. .. , .. ,.,"'""••·It>. f•lil'l 11 
11,.. w .......... I\. '""" 11.\1111 

n ... w ... 111.11 w 7.).\.1 
r,,. 111.11 'Yll ~.1114 SUBCONTRACT LABORA"fORY SERVICES 

CHAIN-OF-CUSTODY ANI> ANALYSIS REQUEST 
~1q~~~r 

Sent to: ---------·----- ---------
____ s...._ ________ . 

Contact.: 'tCJDtg ,_~Q__ ____________ ,,_ _______ Phone: 505-Cfb'a-C/~<.! I 

~-·--·---··-·------···----·-----·-Dote Results needed1 
Sent by: 

Date sent: 

. PDP Sample II> Cf\\\> 
(\.;\ltLT\11 

No. of 
Contet.ners 

8 b 0 

Anaylsis Request 

d e f g h i 

--~-----'~:=~'.=:'.=~- I 

J_L 

Matrix 

t&n-\..Q_e_ 

---------•-------------•--•---•--•--•·--•·--• --•--•--•---1 I I 

·------------~-------~• ·--·~·-- --·--1-1 • 
I & 1--&--1--1--1--1-1-1 l-t--------t---------1 
-----------------·• 1--1---1--1--1--1--l---I I I I 

CllB'l'Ol>Y 1'RANSFlmS 

••llRT•l•h-• hr• ••el•••d br• Pete/Tl•• 

i~. o·~ <A'r.vd .· .. ti~ ~gy__ I _lf..)Q __ _ 
i: :r=-~~~ ·-·--·--·-··-- ---- -----·-·-
Cou r ler: -\-c1 

c 
(tn.)cH:I: H1111nRnT A11provn I: .. . .... 
c 
~b Hnnnger Appr.nv1tl: -----··-·----- ··-····-· -··· 

r.; 

j;..: ·· ... ,: "·'· .. ;_':•;;~;-.;. ,:, .. \;;· :sl~:;!; '!;.,,, •••.• ~, .• ·i.·11.. . ...... ·;_~·li;:'o-..,~ •'t;t 0.fl- · · . ' 

1 l I 

I\ 
1:1 
<.! 
I> 
u: 

l\IUU.YTICl\I .. PARJ\HETER8 

_1~:_aa~~_R..f@-8 ____ _ 
:1!.:i.T.A.J_~..flw..m_· __ _ 
.. ·-·- •.. -------· ·--··---- ··-·--·--·------·-

r;"~ 

1:i'. 
\»·· . -~ -~ -~ 

F 
CJ 
II 
I 
J 

'.1.·~ 

' f J I ~ . ' ' ' I 
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VOLATILES 
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• 
00001 .. 1 



POP AllALYTICAL SERVICES 

• 1680 Lake Front Circla. Ste. 8; The Woodlands. TX 77380; (7131363-2233 

LABORATORY Rf POAT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: 
Project Hue: 
Project Ito. : 

Salple "atrix: 
"•ltiplying Factor: 
Suole YOlUll: 

11£YATEC CORPORATIOll Client Salple ID: llPL-flt03-&•1 
!!Alli POST LANDFILL WELLS PDP S11t1le ID: 3440.01 
300-II J27 Aloort Ila. : 88884 

llATER 
1.00 
20.0 •l 

SC/NS-VOLATILE Ol&AHICS (&AJA SllEET) 

Dilution: 1.0 
Date Analyzed: 07/02/'6 

late SUJlld: 06/28/% 
Date Received: 06/29/'6 
Data R1ported: t7/08/96 

Netllod Ref.: .Sl84'-8260A 
&C/"5 File ID: 88884 
Analyst: U 

.l{ljlf --------------------------------------------------------------------------____._---------------------------------~-----------------

-
,.., 

-

COftPOUllO 

1,1,1-Trichloroethane 
1,1,1,2-Tetrachloroethane 
1,1,2.2-retrachloroethane 
1,1,2-Trichloroethane 
1,1-0ichloroethane 
1,1-0ichloraethlne 
1,1-Dichloropropene 
1,2-Dibro10-3-chloraprapa111 

~ibra1oethana 
icblorobenzana 

, ichloroethane 
1,2-0ichloroprooane 
1,2.3-Trichlorobenzene 
1,2,l-Trichlaropropane 
1,2,4-Trichlorabenzene 
1,2,4-Triiethylbtnzane 
1.l-Oichlorobtnzene 
L,3-0ichloropropane 
l,3,5-Tri11thylbenzene 
1,4-0ichlorobanzeae 
2-Clllorotoluene 
2,2-0ichloropropane 
4-Chloratollllflt 
lenzene 
8rD1odichlorD11thane 
Bra.obenzene 
8r01ochloro11thane 
8r010for1 
8ro1a11thane 

QUAllTITATIOll 
LI.NIT (ug/L) 

1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
2 

RESULTS 
(ug/L) 

llO 
110 
ID 
HO 
110 
llD 
llD 
II& 
ND 
NO 
110 
llD 
110 
ND 
llD 
10 
NO 
MO 
110 
llD 
ND 
HD 
ND 
llO 
llO 
llO 
llO 
ND 
NO 

Carbon tetrachloride 
ChlorobenztlMI 
ChlorodibNl9Glltthane 
Chloroethane 
Chlorofor1 
C~loroatllane 
Cis-1,2-0ichloroethena 
Dicblorodifluor011thane 
DibrolOMthane 
Ethyl benzene 
Hexachlorobutadiene 
Isopropylbenzene 
1/p-Xylene 
"ethylene chloride 
n-Buty !benzene 
n-Prapylbenzene 
llaphthalene 
a-Xylene 
p-Isopropyltaluena 
Sec-8utylblnzene 
Styn11e 
Tert-Butylbtnzene 
Tetrachloroethene 
Toluene 
Trans-1,2-Dichloroethane 
Trichloroethene 
Trichlorofluoro11thane 
Yinyl chloride 
Acetone 

QUAllTITATIOll 
LillIT ( ug/L) 

1 
l 
1 
2 
1 
2 
1 
2 
1 
1 
1 
l 
l 
2 
1 
I 
1 
l 
1 
1 
1 
l 
I 
1 
1 
1 
1 
1 
2 

RESULTS 
(ug/l) 

llO 
MO 
Ill> 
llD 
llD 
llD 
II) 

ID 
llO 
NO 
llO 
110 
NO 
llD 
llO 
NO 
llO 
ND 
llO 
llD 
110 
ND 
llD 
NO 
llD 
llO 
IO 
IO 
110 

----~-------------------------------~------------------------------------------------------------------------------------------·---GUALIJY ASSURAllCE/llUALITY CONTROL uouo1.~ 
_________________ __._. _________ __.. __ ~-----------------------------------------------------------------------------------------------

Spika Added QC li1its 

• 

Surrogate (ug/L) (lecovery) ' Recovery 
-----------------...:-------------------------------------------------------------------------------------~-----------·----------

. Oibraofluarouthane 10 (86-118) 92 
1,2-Dichloroetllane-d4 10 (80-120) 87 
Toluene-di 10 (88-110) 90 
4-8rot0fluorobenzene 10 (86-115) 87 

ftethod Blank ID: 8Vlll602 LCS ID: 8VLCS603 llS IO: l440.03MS DUP ID: HA 



PDP AllAlYTICAl SERVICES 

• 1680 Lake Front Circla. Ste. 8; Tl'8 ~lands, TX 77380; (713)363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::: 

Client: NEYATEC CORPORATION Client Sa1pl1 ID: TRIP BLAlll 
Project Nau: flAlN POST lAllOFILL MELLS POP Sa1ple IO: 3440.02 
Project !lo.: 300·11 J27 Report No.: 88879 

GC/"5-VOLATILE ORGANICS (DATA SHEET) 

Suple Natrix: 
Ngltiplying Factor: 
Sample Volun: 

IATEI 
1.00 
20.0 •l 

COJIPOUMO 
GUAITITATIOI 
l1"IT (ug/l) 

1,1,l·Tricbloroetbana 1 
1,1,1,2-Tetrachloroetbllle 1 
l,l,2,2-Tetrachloroethane 1 
1,1,2-Trichloroetbane 1 
1,1-Dichloroetbane 1 
1,1-0ichloroetbene l 
1,1-0ichloropropene 1 
1,2-0ibra10-3-cbloropropane 1 

~ibro1oetbane 1 
ichlorobenzene 1 

, icbloroethane 1 
1,2-0ichloropropane l 
1,2,3-Trichlorobenzene 1 
1,2,l-Trichloropropane 1 
l,2,4-Trichlorobe1zene 1 
1,2,4-Triiethylbenzene 1 
1,3-0ichlorobenzene 1 
•• 3-0ichloropropana 1 
1,3,5-Tri11thylbenzene 1 
l,•-Oichlorobenzene 1 
2-Chlorotoluene l 
2,2-0ichlaropropane 1 
4-Chlorotoluene 1 
Benzene 1 
BrOIOdichloro11thane 1 
aro1obenzen1 1 
8r01ocbloro11th1ne 1 
Bro1ofor1 1 
Broaa11 thane 2 

Dilution: 1.0 
Oate Analyzed: 07/02/96 

RESULTS 
(ug/L) 

ND 
llD 
MD 
Ill) 

llO 
110 
I) 

llO 
lfD 
ltD 
110 
NO 
llO 
HD 
NO 
110 
NO 
NO 
ND 
110 
1111 

110 
NO 
NO 
llD 
ND 
RO 
llO 
110 

ClJKPOUIO 

Carbon tetrachloride 
Chlorobenzeme 
Cblorodibro101eth1J11 
Chloroetbane 
Chloroform 
Chloronthaae 
Cis-1,2-0icbloroethene 
Oicblorodifluor01ethane 
DibrOIOllthane 
Ethyl benzene 
llexachlorobutadiene 
Isopropylbenzene 
1/p-Xylene 
llttbylene chloride 
a-Butylbenlenl 
1-Propy 1 benzene 
lfaphthalene 
a-Xylene 
p-lsopropyltoluene 
Sec-8utylbenzene 
Styrene 
Tert-Butylbenzene 
Tetrachloroethene 
Toluene 
Trans-1,2-0ichloroetbene 
Tricblaroethene 
Trichlorofluoro11thane 
Vinyl chloride 
Acetone 

Date SUpled: NA 
Oatl Ractived: 06/29/96 
Oda Reported: 07/08/% 

Nethocl Ref. : .Sl846.,9260A 
QC/llS file ID: 88879 
Analyst: Ll 

QUAllTITATI0.11 
lUIIT (ug/l) 

1 
1 
1 
2 
l 
2 
l 
2 
l 
l 
1 
l 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
l 
1 
2 

RESULTS 
(ug/L) 

llO 
HO 
MD 
ND 
llD 
ltO 
ND 
ND 
llO 
ND 
llD 
llO 
MO 
110 
ND 
llO 
llD 
ND 
ND 
NO 
ND 
Ill 
llO 
NO 
ND 
NO 
llO 
ND 
110 

--------------------------------------~--------------------------------------------------------~----------------------------------
QUALITY ASSUAAllC£/QUALITY CONTROL • 

-------~----------------------------------------------------------~-------------------------.;... ______________ JJ.(Jf.l(J.:1.!i..,_~-
Spike Added QC li1its 

• Surrogate (ug/L} (llecovary) ' Recovery 
--------------------·--------------------------------~--------------------------------------------------------------------------

OibrOIOfluoraaetbane 10 (86-118) 102 
l,2-0ichloroethane-d4 10 (80-120) 92 
Tolueae-d8 10 (88-110) 100 
4-lrolOfluorobenzene 10 (86-115) 96 

--------------------------------------------------------------------------------------------------------------------------------------llethod Blank ID: BVBUG02 LCS ID: 8YLCSC03 l!S IO: 3440.0311S l!SD ID: 3440.031!SD DUP IO: 11A 

w 

fit~' 

II<' 



"'" 

POP AIALYTICAl SERVICES 

• 1680 Lake Front Circle. Ste. 8; The Vilodlands, TX 77380; (713)363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: 
Project Ma1e: 
Project Mo.: 

Sa111le "atrix: 
"ultiplying Factor: 
Salple ¥011111: 

KEVATEC CORPORATION Client Sa1ple ID: ltPL-l!I04-Gll 
llAIM POST LANDFILL IELLS PDP Sa1ple ID: 3440.03 
300-II J27 Report !lo.: 88906 

llATER 
1.00 
20.0 •l 

GC/KS-YOLATILE oaGAIICS (DATA SHEET) 

Dilutioo: l. 0 
Date Analyzad: 07/02/96 

Otte Sa1pled: 06/28/96 
Date Received: 06/2'/96 
Date Reported: 07/08/96 

llttbod Ref.: .Sll46·8260A 
6C/KS File ID: 88906 
Analyst: ll 

----------------------------------------------·-----------------------------------------------------------------------------------~-

COllPOUtlO 

1,l,1-Trichloroethane 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetracbloroethaae 
1,1,2-Trichloroethane 
1,1-0ichloroethana 
1,1-0ichloroethene 
1,1-0icbloropropene 
1,2-0ibr010-3-chloropropane 

.ibr010ttba111 
icblorobtnzena 

, -Oicbloroethana 
1,2-0ichloropropane 
1,2,3-irichlorobenzane 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Triietbyltienzene 
1,l-Oichlorobenzene 
1,l-Oichloropropane 
l,l,5-Triiethylhenzene 
1,4-0ichlorobenzene 
2-Chlorotoluene 
2,2-0icbloropropane 
4-Chlorotoluane 
Beniene 
Bro10dichloro11thane 
lro1abenzene 
Br0tochloro11thane 
lro1ofor1 
8ro110Mthane 

llUAllT ITA TIOll 
LIMIT (ug/L) 

l 
1 
1 
1 
l 
1 
l 
l 
l 
l 
l 
1 
1 
l 
l 
l 
1 
1 
l 
1 
1 
1 
1 
l 
1 
l 
1 
l 
2 

RESULTS 
( 119/l) 

llD 
NO 
NO 
NO 
NO 
llD 
llO 
NO 
NO 
llO 
ND 
NO 
NO 
NO 
NO 
HO 
llO 
NO 
NO 
NO 
110 
llO 
llD 
110 
NO 
llO 
NO 
ND 
ND 

CO"POllNO 

Carbon tetrachloride 
Cblorobenzane 
Cblorodibr01011thane 
Cbloroethane 
Clllorofor1 
Chlorouthane 
Cis-1,2-0ichloroetbene 
Dichlorodifluoro11thane 
Di b ro1outhane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
1/p-Xylent 
lletnylane chloride 
n-Buty !benzene 
n-Propylbenzene 
Naphthalene 
a-Xylene 
p-!sopropyltoluene 
Sec-autylbenzene 
Styrene 
r er t-luty lbenzene 
Tetrachloroetbene 
Toluene 
Trans-1,2-Dichloroethene 
Tricbloroetbent 
Trichlorofluoro1ethane 
Vinyl chloride 
Act tone 

QUAllTITATION 
lINIT ( 119/l) 

1 
1 
l 
2 
l 
2 
1 
2 
l 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
l 
1 
2 

RESUlTS 
(119/L) 

HD 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
llO 
NO 
NO 
MO 
llD 
NO 
NO 
llD 
110 
NO 
NO 
ND 
NO 
ND 
NO 
llO 
NO 
NO 
llO 
110 

----------------.... ·-------------------------------------------------------------------------------------------------------------------
QUALITY l\SSURAllCE/QUl\LITY COllTROL . 00001 7 

.-----------------------------------------------------------------------..-------------------------------------------------------------
Spike Addecl QC Lilits 

~ Surr091t1 (119/L) (Recovery) ' Recovery 
~-----------------~----------------------------------~--------------------------~-------~---------------------------------

. . Dibro1afluora1eth111t 10 {86-118) 92 
l ,2-0ichloroethane-d4 10 (80-120) 81 
Tol111n1-d8 10 (BB-HO) 98 
4-Bro1ofluorobenz111e 10 ( 86-115) 96 

------------------~-------------------------------------------------------------------------------------------------------------------Method llank ID: BYBLIG04 LCS ID: IYLCSGOS ltS ID: 3440.0JICS llSD 10: 3440.0311SD OUP ID: NI\ 



POP AllAlYTICAL SERVICES 

• 1680 Laite Front Circle, Ste. 8; Tbe loodlands, TX 77380; (713)363-2233 

LABORATORY REPORT 
--------------------·-·----------------------------------------------------------------------------------------------------------·--·· -------------------------------------------------------------------------------------------~------------------------------------------Client: 
Project Nan: 
Project llO.: 

Sup le !ta tr ix: 
Kultiplying Factor: 
Suple VoluH: 

CO"POUKD 

NEVATEC CORPORATIOI Client Salple 10: TRIP BLAKK 
MAIN POST LAllOFILL WELLS POP Sa1ple ID: 3440.04 
300-Il J27 Report llO.: 88905 

GC/"S-YOlATILE OIGAHICS (DATA SHEET) 

MATER 
1.00 
zo.o •l 

QUAllT IT ATl OK 
LlllIT ( ug/l) 

Dilution: 1.0 
Date AAalyzed: 07/02/96 

RESULTS 
(ug/l) CO"POUNO 

Date Supled: !IA 
Date Received: 06/29/96 
oate Reported: 07/08/96 

"9thod Ref.: .Sll846·8260A 
GC/llS File ID: 88905 
Analyst: LZ 

OUAITITATION RESULTS 
LillIT (119/l) (ug/l) 

--------------------------------------------------------------------------------------------------------------------------------------
1,1,1-Tricbloroethane 1 NO Carbon tetrachloride 1 NO 
1,1,1,2-Tetracbloroetllane 1 Ill) Cltl arobenzene 1 NO 
1,1,Z,2-Tetrachloroethane l NO Chlaradibra1011tflane l NO 
1,1,2-Trichloroethane 1 ND Chloraetlla1e 2 NO 
1,1-Dichloroethane l llD Chlorof or1 1 NO 
1,1-Dichloroethene 1 NO Chloro11thane 2 ND 
1,1-Dichloropropene 1 ID Cis-1,2-DichlorDethene 1 llO 
l,2-0ibra10-34:hloropropane 1 llD Dichlorodifluoroaethane 2 NO 

.ibroenethane l NO DibrolOfftbane 1 ND 
ichlorobtnzene 1 llO Ethyl benzene l KO 

, Dichloroethane l llO llexachlorobvtadiene l NO 
1,2-Dichloropropane l HD lsopropylbenzene l llO 
1,2,3-Trichlorobenzene 1 llO 1/p-Xylene 1 llO 
1,2,3-Trichloropropane l llD !!ethylene chloride 2 NO 
1,2,4-Trichlorobenzene l llD n-Butylbenzene l NO 
1,2,4-Triaethylbenzene 1 JIO n-Propylbenzene 1 HO 
1,3-Dicblorobenzene 1 110 Naphthalene 1 ND 
l,l-Dichloropropane l NO a-Xylene l ND 
l,3,5-Tri11thylbenzene 1 NO p-lsopropyltoluene 1 NO 
1,4-Dichlorobenzene 1 NO Sec-Butyl benzene 1 ltO 
2-Cblorotoluane l llO Styrene l ltO 
2,2-Dichloroprapane 1 llO Tert-Butylbenzene l ND 
4-Chlarotoluene l ND Tetracbloroethene 1 KO· 
Benzene l NO Toluene l NO 
8ro1odichloro1ethane l ltO Tr111s-l,2-Dicbloroethln1 1 MO 
Braobenzene 1 llD Trichloroetbene l HO 
lro1ochloro1ethane l NO Trichlorofluoro11thane l HO 
Bro1ofort 1 ND Vinyl chloride l NO 
8roto11thane 2 llO Acetone 2 NO 

----~-----------------------------------------------------------------------------------------------------------------... ------------
QUALITY ASSUtANCE/QUALITY CONTROL _ 000018 ""' 

---------------------------------------------~-------------------------------------------------------------------------------------
SDike Added QC Lisits 

• 
Surrogate (yg/l) (Recovery) i Recovery ""' 

-----------------------------------------------------------------------------------------------------------~------------------· 
. Dil>l'Olofluor•thane 10 (86-118) 94 

l,2-0ichlor0tthane-d4 10 (80-120) 83 
Toluene-d8 10 (88-110) 96 
Mro1ofluorobenzene 10 (86-115) 90 

-------------------------------------------------------------------------------------------------------------------------------------- ~~ "ethod llank ID: IY8LlG04 LCS ID: IVLCSGOS "5 IO: 3440.0311S ltSD ID: l440.0311SD DUP IO: llA 



SEMIVOLATILES 

,, 

~· OOU01~J 



JOP ~MALYTICAL SERVICES 
1680 Lake Front Circle. Ste. 8, The lloodlands. TX 77380; t713l363-Z~~S 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

•

·ent: 
ect Nall!: 

JeCtNo.: 

llEVATEC 
KAIN P-OST LANDFILL WELLS 
300-II J27 

Client Sa1ole ID:~PL-K•Ol-GMl 
PDP Sample iD: 3440.01 
Reoort Mo.: 08817 

GC/HS-SEJIIVOLATILES (l>ATA SHEET) 

Oate 5a1oled: ~6i28/06 
Date Retei~ea: 06/29!9c 
Date Reoortea: 07/lS/96 

------------------------------------------------------------------------------------------------------~-------------------------------
Sa.ale Matrix: 
~ultiolYing factor: 
Saeole Yolu1e: 
Extract Yoluae: 

COllPOUHO 

•ATER 
1.00 
1000 •l 
1.0 •l 

QUANTITATIOH 
LUIIT I ug/L) 

Dilution: 1.0 
Date Extracted: 07102/96 
Date Analyzed: 07/08/96 

RESULTS 
(ug/L) 

"et~od Ref.: Sl846-3270B 
GC/nS file ID: 08817 
Analyst: RP 

QUAllTITATIOH · R€5UlTS 
COllPOUNO LUIIT tug/LI (ug/L) 

---------------------------------------------------------------------------------------------------------·----------------------------
1,2,4-Trichlorobenzene 10 NO Benzo{a)pyrene 10 ND 
l,2-Dichlorobenzene 10 MD Benzo(b}fluoranthene 10 NO 
1,3-Dichlorobenzene 10 ltO 8enzolg,h,i)perylene 10 MD 
l,~-Oichlorobenzene 10 ~o Benzo(k)fluoranthene 10 HD 
2,2'-oxybis (1-Chloropropane) 10 MO Benzyl Alcohol 20 110 
2,4,S-Trichloroohenol 25 !IO Bis(2-chloroethoxy)1ethane 10 KO 
2,4,6-Trichloroohenol 10 HD Bis(2-chloroethyl)ether 10 ilO 
2,4-0ichloropnenol 10 NO 8is(2·ethylllexyl)phthalate 10 llD 
2,4-Diaethylphenol 10 MD 8utylbenzylphthalate 10 HO 
2,4-0initrophenol 25 MD Cubazole 10 NO 
2,4-0initrotoluene 10 ND Chrysene 10 HO 
2,6-0initrotoluene 10 HD Dibenzofuran 10 NO 

~oronaphthalene 10 ND Oibenz(a,h)anthracene lD ND 
orophelllll 10 HO Diethyl phthalate 10 MD 

thylnaphthalene lD MD Di1ethyl phthalate 10 NO 
Methylpnenol 10 MD Di-n-autylohthalate 10 ND 
2-Nitroaniline 25 ND Di-n-Octylphthalate 10 NO 
2-Nitrophenol 10 HD fluorantllene 10 llO 
3,l·Oichlorobenzidine 20 NO fluorene 10 HD 
3-Nitroaniline 25 NO Hexachlorobenzene IO MO 
4,6-Dinitro-2-11thylphenol 25 ND Hexachlorobutadiene 10 ND 
4-Broaophenyl-phenylether 10 llD Hexacnlorccyclopentadiene 10 MD 
4-Chloroaniline 20 ND Hexachloraethane 10 ~D 

4-Chlorophenyl-pllenylether 10 HD lndeno(l,2,3-cd)pyrene 10 !ID 
4-Cblaro-3-tethylphenol 20 MO Isophorone 10 MD 
Me thy lpheno 1 10 HO Hap/I thal ene 10 ND 
Mi troaniline 25 110 Mi trobenzene 10 !ID 
4-Mitrophenol 25 ND M-Nitrosodi1ethyla1ine 10 110 
Acenacllthene LO 110 M-Nitrosodip~nyla1ine 10 !ID 
Acenaphthylene 10 HO H-Nitroso·di-H-prooyla1ine 10 HO 
Anthracene 10 KO Pentachlorophenol 25 llO 
8enzidine 25 N() Phenant~rene 10 HD 
Benzaic Acid so NO Phenol 10 ND 
Benzo{a)anthracene 10 HO Pyrene 10 ND 

--------------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSURANCE/QUALITY CONTROL 0000~0 

--------------------------------------------------------------------------------------------------------------------------------------ate Spike Added QC Lili ts Soike Added QC li•its 
(ug/LJ (Recovery} t Recovery Surragite {ug/l) (Recovery) l ~ecovery 

--------------------------------------------------------------------------------------------------------------------------------------
Kitrobenzene·dS 50 (35-114) . 76 Phenol-dS 75 (10-941 29 
2-Fluorcbiphenyl so {43-116) 65 2-Fluoroonenol 75 121-100) 38 
Terphenyl-dl4· 50 (33-141} m 2,4,6-Tribro1ephenol 75 (10-123) 57 
--------------------------------------------------------------------------------------------------------------------------------------
!'lethod Blank: 3440.NBLK2 LCS ID: 3440.MLCS2 l'ISO ID: mo. !J31'1SO 

-----------------------------------------------------------------------------------------------------------------------------------·--

P"'~' 



.... 

::op ~~AL~!!C~L srnVICES 
1680 Lake Front Ci~ci!. Ste. 8. i~e '#ooolands. TX 77380: 17131363-2233 

LABORATORY REPORT 
·-·-····--·-··-·-····--··-····--·--··--------------···------·------------------------------------------------------------------------··----·------·---------------------------------·--·-·-------------------------------···-------------·---------------------------------
"lient: 

~~ec: Ha1e: 
.ject No.: 

Saale ltatrix: 
1tultiolyin9 Factor: 
SatDh Volu1t: 
Extract Volu11: 

COl!POUND 

!fEVATEC 
PIAIN POST LANDFILL WELLS 
!OO-II J27 

llATER 
1.00 
1000 11 
1.0 •1 

QUANTITATION 
LUIIT (ug/L) 

Client Sa•Die ID:~PL-~~o•-~Nl 
?OP Sa1oie iO: 3440.03 
~eoort No.: 06863 

GC/KS-SEKIVOLATILES IOATA SHEET) 

Dilution: 1.0 
Date Extracted! 07/01/96 
Date Analyzed: 07/11/96 

RESULTS 
(ug/L) COMPOUND 

~ate Sa1pied: 06/~S/~6 

Oate leceived: 06/29/96 
Date Reparted: 07/15/?6 

Nethod Rei.: SW846-8270B 
6C/llS file ID: 08863 
Analyst: RP 

OUllNTITATION RESULTS 
LillIT ( u9/l) . (ug/L) 

---------------------------------------------------------------------·----------------------------------------------------------------
1,2,4-Trichlorobenzene 10 ND Benzo(a)pyrene 10 ND 
1,2-Dichlorobenzene. 10 lfO Benzo(b)fluoranthene 10 ND 
l,J-Oichlorobenzene 10 NO 8enzo(g,h,i)perylene 10 NO 
1,4-0ichlorobenzene 10 HO Benzo(k)fluoranthene 10 NO 
2,2'-oxybis (1-Chloropropane} 10 ND 8enzyl Alcohol 20 HO 
2,4,S-Trichlorophenol 25 HD Bis(2-chloroethoxy)1ethane 10 NO 
2,4,6-Trichlorophenol 10 ND Bis(2-chloroethyl)ether 10 ND 
2,4-0ichlorophenol 10 110 Bis(2-ethylhexyl)phthalate 10 ND 
2,4-DiiethylDhenol 10 ~D Sutylbenzylphthalate 10 NO 
2,4-Dinitroohenol 25 NO Carbazole 10 HO 
2,4-Dinitrotoluene 10 ND Chrysene 10 HO 
2,6-0initrotoluene 10 HO Dibenzoturan 10 HO 

~l•ronaolltllalen1 10 llO Oibenz(a,h)anthracene 10 ND 
lorophenol 10 NO Diethyl l)llthalate 10 NO 
thylnaphthalene 10 NO Oi1ethy! phthalate 10 MO 

2-l!e thylphenol 10 ND Oi-n-Butylohthalate 10 NO 
2-Nitroaniline 25 ND Oi-n-Octylphthalate 10 NO 
2-Nitrophenol 10 NO Fluoranthene 10 HO 
3,3-Dichlorobenzidine 20 ND Fluorene 10 ND 
Mitroaniline 25 MO Mexachlorobenzene 10 NO 
•,6-Dinitro-2-iethylphenol 25 ND Hexachlorobutadiene 10 HO 
4-Bro10Qlienyl-phenyletller 10 NO Hexachlorocyclopentadiene 10 ND 
4~Chloroaniline 20 ND Hexachloroettiane 10 :ID 
4-Chloropnenyi-phenylether 10 ND Indeno(l,2,3-td)pyrene 10 ND 
4-Chloro-3-iethylpnenol 20 ND Isaphorone 10 HD 
Metnylphenol ID HO ~aphthalene lD ND 
4-Nitroaniline 25 HO Ni trobenzene 10 NO 
4-Hitro11henol 25 NO N-Hitrosodi1ethyla1ine 10 NO 
Acenaphthene 10 ND N-Nitrosodiphenyla1ine 10 tfD 
Acena11h thy lene 10 MD N-Nitraso-di-~-propyla1ine 10 6 J 
Anthracene 10 ND Pentachlaro11nenol 25 ND 
Benzidine 25 ND Pllenantnrene 10 NO 
aenzoic Acid 50 ND Jlhenol 10 110 
Benzo(a)anthracene 10 ND Pyrene 10 MO 

--------------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSURANCE/QUALITY COltUOL · 1 \I,,,• '1 

·----------------·----------------------------------------------·-------------------------------------~--tJ.~~~---------------

• 

Spike Added QC li1its · Spika Added OC li1its 
gat1 {ug/L} (Recovery) ' Recovery Surrogate (ug/L) (Recovery) t ilecovery 
---------------------------------------------------------------------------------------------------------------------------------

Ni trabenzene-d5 so (35-114) 52 Pllenol-d5 75 (10-94) !6 
2-Fluorobiphenyl 50 (43-116) 52 2-nuorophenol 75 (21-100) 18' 
Terohenyl-dl4 so (33-141) 47 2,4,6-Tribro101lhenol 75 (10-123) Z7 
--------------------------------------------------------------------------------------------------------------------------------------llethod Blank: J440 . .all2 LCS ID: l440.WLCS2 llS IO: 3440.03/!S llSO ID: 3440.0lMSD 
--------------------------------------------------------------------------------------------------------------------------------------



~DP AKALYT!CAL SERVICES 
1080 lm Front Ci;cle. Ste. S. The Noodlands, TX 77380; (7131363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::: 

• ,, ·e:~~ Ma1e: 

ect Ho.: 

ftEVAfEC Client Sa1ole IO:llPL-111104-GWlRE 
llAIN POST LANOFill MELLS POP Sa1ole ID: 3440.03RE 
300-II J27 Reoort Mo.: 08818 

GC/115-SEMIVOlATILES (DATA SHEET) 

Date Sa1plea: 06/28/'Hi 
Date Received: 06/29/'Hi 
Date Reoorted: 07/15/96 

Saple llatrix: 
llultiolyin9 Factor: 

WATER 
l.00 
1000 11 
1.0 11 

Dilution: 1.0 
Date Extracted: 07/02/96 
Date Analyzed: 07/08/96 

Method Ref.: 511846-82708 
GC/llS File ID: D8818 

Suole Volu1e: Analyst: RP 
Extract VolU1e: 

QUAHTITATIOH RESULTS QUAHTITATIOli RESULTS 
COllPOUNO LillIT (ug/L) ( ug/l) COii POU NO LIMIT (ug/L} {u9/L) 
--------------------------------------------------------------------------------------------------------------------------------------
1,2,4-Trichlorobenzene 10 110 Benzo(a)pyrene 10 . ND 
1,2-0ichlorobenzene. 10 NO Benzo(b)fluoranthene 10 llO 
1,3-0ichlorobenzene 10 110 Benzo(g,h,i)perylene 10 NO 
l,4-0ichlorobenzene 10 110 eenzo(k)fluoranthene 10 JI{) 

2,2'-oxybis (1-Chloropropane) 10 ND Benzyl Alcohol 20 NO 
2,4,S-Trichlorophenol 25 110 8is(2-ehloroethoxy)1ethane 10 HO 
2,4,6-Trichlorophenol 10 NO Bis(2-chloroethyl)ether 10 MD 
2,4-Dichlorophenol 10 ND 8is(2-ethylhexyl}phthalate 10 HO 
2,4-Diiethylphenol 10 ND eutylbenzylphthalate 10 NO 
2,4-0initrophenol 25 110 Carbazole 10 ltO 
2,4·0initrotoluene 10 110 Chrysene 10 NO 
2,6-Dinitrotoluene LO ND Dibenzofuran 10 llD 

~or.,.phthal,.. 10 ND Oibenz(a,h)anthracene 10 MO 
orophenol 10 110 Diethyl phthalate 10 llO 
hylnaphthalene 10 HO Dimethyl phthalate LO ND 

2-Metnyiphenol 10 ND Oi-n-Butylphthalate 10 ND 
2-tti troaniline 25 110 Oi-n-Octylphthalate 10 KO 
Mitrophenol 10 ND Fluoranthene 10 ltO 
3,3-Dicnlcrabenzidine 20 ND Fluorene 10 ND 
Hi troaniline 25 HO Hexacnlorobenzene 10 NO 
4,6-Dinitro-2-11thylphellCll 25 HD Hexachlorobutadiene 10 ltO 
4-Broiophenyl-phenylether 10 MD Hexachlorocyclopentadiene 10 MO 
4~Chloroaniline 20 NO Kexachloroethane 10 ND 
•-C~lorophenyl-phenylether 10 NO Indeno(l,2,3-cd)pyrene 10 Mil 
4-Chloro-3-~ethylphenol 20 HO Isophorone 10 MO 
4-llethylohenol 10 ND Naphthalene 10 ltO 
Mi traani line 25 HD Mi t robenzene 10 MD 
Hitroohenol 25 NO N-Mitrosodi1ethyla1ine 10 MD 
Acenaohthene 10 110 N-Nitrosodiphenyla1ine 10 110 
Acenaohthylene 10 MO. K-Mitraso·di-M-propyla1ine 10 llO 
Anthracene 10 ND Pentachlorophenol 25 llO 
Benzi dine 25 NO Phenanthrene 10 MD 
aenzoic Acid so NO Phenol 10 NO 
8enzo(a)antnracene 10 ND Pyrene 10 ND 
--------------------------------------------------------------------------------------------------------------------------------------

QUALITY ASSURANCE/QUALITY CONTROL uuoo~2 
--------------------~-----------------------------------------------------------------------------------------------------------------

• Spike Added QC Li1its · Soike Addeci Qt li1its 
ate (ug/L) (Recovery) ' Recovery Surrogate (ug/l l (Recovery) i Recovery 

--------------------------------------------------------------------------------------------------------------------------------
Nit robenme-d5 so (35-IH) 61 Phenol-d5 75 {U>-94) 31 
H'luorobiphenyl 50 {43-116) 53 2-Fluoroohenol 75 (21-100) 41 
Terphenyl-dl4. so (33-141) 47 2,4,6-Tribro1ophenol 75 (10-123) 56 

-------------------------------------------------·------------------------------------------------------------------------------------Method Blank: 344UBLX2 LCS ro: 3440.~LCS2 ~S !D: 3440.0JllS l!SD IO: 3440.03~SD 

----·-----·----------------------------------------------------------------~----------------------------------------------------------

-
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POP AllALYTICAL SERVICES 

• 1680 Lake Front Cirtle, Ste. B; The lloodlaads, TX 77380; Phone l713Jl63-2233 

LABORATORY REPORT 
---------------------------------------------------·····--·---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Client: "EVATEC 
Project Ma11: llAIM POST LAHOFILL WELLS 
Project Nuaber: 300 II J27 

Saaple "atrix: llATER 

AIAlYTE llETHOO 

AlUliBUI Sll846-6010A 
Anti1ony Sll846-60LOA 
Arsenic SW846-6010A 
Bariut Sll846-6010A 
BarylliUI Sl846-6010A 
Boron Sl846-6010A 
Cad1iU1 Sl846·6010A 
CalciUI Sl846-6010A 
Cbro1iua Sl846-6010A 
Cobalt Sll846-6010A .r . Sl846-6010A 

Sll846-6010A 
Sl846-6010A 

"agnesiu1 Sl846-6010A 
ltanganese Sl846-60LOA 
"ercury Sll846-7470A 
1!olybdenu1 Sl846-6010A 
Nickel Sll846-6010tl 
Potassiu1 Sll846-6010A 
Seleniu1 Sl846-6010A 
Silver Sll846-6010A 
Sodi111 Sll846-6010A 
Thalliu1 Sl846-6010A 
Yanadiu1 Sll846-6010A 
Zinc Sl846·6010A 

ICP ftethod Blank IO: ICPB290 
GfAA ilethod Blank ID: llA 

Client S11ple IO: "PL-lllOl-Gll 
POP Suple tD: U40.0l 
Report Mu1btr: 144001 

TOTAL llETALS (DATA SHEET) 

DATE 
PREPARED 

07-09-96 
01-09-96 
07-09-96 
07-09-96 
07-09-96 
01-o9-96 
01-09-96 
07-o9-96 
07-09-96 
01-09-96 
07-09-96 
07-09-96 
07-09-96 
01-09-96 
07-09-96 
07-02-96 
07-o9-96 
07-09-96 
07-09-96 
07-09-96 
07-09-96 
01-09-96 
07-o9-96 
07-09-96 
07-041-96 

DATE 
ANALYZED 

07-10-96 
07-10-96 
07-10-96 
07-10-96 
07-10.;.96 
07-11-96 
07-10-96 
07-10-96 
07-10-96 
07-10-96 
07-IH6 
07-10-96 
07-10-96 
07-10-96 
07-10-96 
07-03-96 
07-11-96 
07-10-96 
OH0-96 
07-10-96 
07-10-96 
07-10-96 
07-lo-96 
07-10-96 
07-10-96 

QUANHTATIOll 
LillIT 

0.10 
0.06 

o.oos 
0.01 

0.005 
0.05 

0.005 
1.0 

0.01 
0.01 
0.02 
0.10 

0.005 
1.0 

0.01 
0.0002 

0.02 
0.04 
5.0 

0.005 
0.01 
2.0 

0.005 
0.01 
0.02 

QUALITY ASSURAllCE/QUALJTY CONTROL 

ICP LCS ID: ICPL290 
&FAA LCS ID: llA 
CVAA LCS ID: HSL244 

RESULT 

13.l 
NO 

0.0055 
0.011 

NO 
0.10 

MO 
35.2 

0.019 
NO 
NO 

8.68 
0.0094 

12.3 
0.174 

NO 
ND 
llD 
27 

0.013 
MO 

315 
NO 

0.027 
0.08 

Date Sa1pled: 06{28/96 
Date Rectived: 06/29/96 
Date ReJortld: 07/12/96 

Units: . 19/l 

AIMLYST 

DOC 
ooc 
DOC 
DOC 
DOC 
DOC 
DOC 
ooc 
DOC 
ooc 
DOC 
DOC 
ooc 
DOC 
O(IC 

I.II 
DOC 
DOC 
DOC 
ooc 
DOC 
DOC 
DOC 
ooc 
DOC 

ICP "S ID: J440.03"S 
GFAA !IS IO: HA 
CVAA llS ID: J440.0J"S 

CVAA "8thod Blank 10: HG8244 ICP LCSD ID: ICPL2900 ICP ftSD ID: 3440.0l"SD 

~------~-~-------~--~------~-------;~;~-~~;-~~-~~~~~----------------------------------------;~~-~-~;~-~~~~~~~~ 
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PDP AMALYTICAl SERVICES 

• 
1680 lake front Circl1, Ste. I; Tiie loodlands, TX 77380; Phone (71J)3'1-223l 

LABOllATORY REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::: 
Client: 11£YATEC 
Project Kalt: llAIM POST LAHDFILL IELLS 
Project H111ber: 300 11 J27 

Client Satple IO: llPL-"'°'4-Gll 
PDP S11t1le IO: 3440.03 
Report H111ber: "44003 

TOTAL METALS {DATA SHEET) 

Date S11pled: 06/28/96 
Date Received: 06/29/96 
Date Reported: 07/12/96 

--------------------------------------------------------------------------~-------~--------------------------------------------
Suple llatrix: IATER Uaits: . 119/L __________________________________________________________________ ..._ _______________________________________________________________ 

DATE DATE QUANTITATIDN 
AllALYTE ltETllOO PREPARED ANALYZED UltlT RESULT AHA UST 

-----------------------------------------------------------------------------------------------------------------..-------------------
UU1inu1 SU46-6010A 07-09-96 07-10-96 0.10 S.76 DOC 
Antilony Sl846-6010A 07-09-96 07-10-96 0.06 ND DOC 
Arsenic Sl846·6010A 07-09-96 07-£0-96 0.005 HO DOC 
hriu1 Sl846-6010A 07-o9•96 07-10-96 0.01 0.035 DOC 
lerylliu1 Sl846-6010A 07-09-96 07-10-96 0.005 NO DOC 
Boron Sl846·6010A 07-09-96 07-11-96 0.05 0.066 DOC 
C&dliu1 Sl846-6010A 07-09-96 07-10-96 0.005 NO ooc 
C&lci111 SIM6-6010A 07-G9-96 07-10-96 1.0 26.S DOC 
Chr0tiu1 Sl846·6010A 07-09-96 07-10-96 O.OJ !ID DOC 
Cobalt Sl846-6010A 07-09-96 07-11H6 0.01 ID DOC 

41' Sl846-6010A 07-G9-96 07-11H6 0.02 llD DOC 
Sl846·60JOA 07-09-96 07-10-96 0.10 4.02 DOC 
Sl846-6010A 07-09-96 07-10-96 0.005 NO DOC 

ltagnesiUI Sl846-6010A 07-09-96 07-10-96 1.0 9.2 DOC 
llan91nese Sl&f6-6010A 07-09-96 07-10-96 0.01 0.095 ooc 
llercvry Sl846-7470A 07-G2-96 07-03-96 0.0002 NO XI 
1t11lybden111 51846-601011 07-09-96 07-11-96 0.02 110 DOC 
Nickel Sl846·6010A 07-09-96 07-lG-96 0.04 llD DOC 
Potassiu1 Sl846-6010A 07-09-96 07-10-96 5.0 21 ooc 
SeleniUI Sl846-6010tl 07-09-96 07-10-96 0.005 0.011 DOC 
Silver SW846-6010A 07-09-96 07-10-96 0.01 NO DOC 
Sodi111 S•846-6010A 07-G9-96 07-10-96 2.0 241 DOC 
Thalliut Sl846-6010A 07-G9-96 07-10-96 0.005 llD ooc 
Van1diu1 SN846-6010A 07-09-96 07-IG-96 0.01 0.016 ooc 
Zinc Sl846-6010A 07-09-96 07-10-96 0.02 0.058 DOC 

----------------------------------~----------------------------------------------------------.-------------------------------------
QUALITY .ASSUAAllCE/QUALITY CONTROL 

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

rep llethod Blank ID: ICP8290 
CfAA lletbod Blank ID: NA 

JCP LCS lD: ICPL~O 
CfAA LCS 10: lfA 
C¥M LCS ID: H6LW 

ICP llS ID: 3440.03JIS 
&FM 11S ro: !IA 
CVM JfS ID: 3440.0l~S 

C¥AA llethod Blank IO: K&8244 IC1' LCSD ID: ICPl29GD ICP ltSI IO: 3440.031150 

~--~~~--~~---~---~----~~~~~~-~~-~~~-~~~~-~-~~-~--~-~~~~:~ 
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.>()P ANALYTICAL SERVICES 

• 1680 Lake front Circle. Ste. B; The ~dlands, iexas 7i380: Phone (7131363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::l:::::::::::::::::::::::::::::::::::::::::: 

llEVATEC CORPORATION Client Saaole ID:l!Pl-!'ltl03-GM1 
Project llue: "AIM POST LANDFILL MELLS PDP Sa1ole IO: 3440.01 
Project Ito.: 300· II J27 Reoort No.: EOlSSO 

Oate Suoled: 
Date Receivea: 
Date Reported: 

06/28/96 
06/29/96 
07/15/96 

GC-ORGAHOCHLORINE PESTICIDES AMO POLYCHLORINATED 8IPHENYLS (DATA SHEET) 

Sa•ole Matrix: MATER 
~ultiplying Factor: 0.010 
Sa1ole Volu1e: 1000 11 
Extract VoiU1e: 10 11 

Dilution: 1.0 
Date Extracted: 07/01/96 
Date Analyzed: 07/02/96 

lletlloci Ref.: 
&C f'ile lD: 
Analyst: 

511846-SOBOA 
E01550 
SH 

-------------------·------------------------------------------------------------------------------------------------------------------
QUANTITATIDN RESULTS QUAITITnION RESULTS 

COKPDUHO LIMIT (ug/L} ( ug/L) COit POU NO LIMIT (ug/L) (ug/L) 
--------------------------------------------------------------------------------------------------------------------------------------
4 ,4 ·-ooD 0.10 
4.4'-0DE 0.10 
4,4'·00T 0.10 
Aldrin 0.05 
aloha-811C 0.05 
beta-BHC o.os 
Chlordane (Technical) 1.00 

·-8HC 0.05 
rin 0.10 
ulhn I 0.05 

Endosulfan II 0.10 
Endosulfan sulfate 0.10 
Endrin 0.10 

Surrogate 

MD Endrin aldehyde 
NO Endrin ketone 
110 9a1aa-8HC (lindane) 
NO Heotachlor 
ND Keotachlor epoxide 
NO llethoxychlor 
llO Toxaphene 
MD Aroclor-1016 
MD Aroclor-1221 
NO Aroclor-1232 
MO Aroclor-1242 
dO Aroclor-1248 
MD Aroclor-1254 

Aroclor-1260 

QUALITY ASSURANCE/QUALITY CONTROL 

Soike lldded 
(ug/L) 

QC Lilits 
(Recovery J · 

0.10 ND 
0.10 ND 
0.05 MO 
0.05 llO 
0.05 ND 
0.50 NO 

5 HO 
l llO 
2 NO 
l ND 
l HO 
l NO 
1 ND 
l ND 

' Recovery 
·-------------------------------------------------------------------------------------------------------------------------------------

Tetracbloro-1-xylene 
Oecachlorabiphenyl 

0.2 
0.2 

(3o-150) 
(30-150) 

248 s 
134 

~---------.---------------------------------------------------------------------------------------------------------------------------
~~ Blank ID: 3•36.W8LX1 LCS ID: 34l6.WLCS1 llS ID: 3440.0311S KSD ID: 3440.03"SO OUP ID: NA 
~-------------------~-----------------------------------------------------------------------------------------------------------·-

uuoo~7 



JG? ~MAL~T!CAL SERVICES 

• 1680 Lake Fron~ Circle, Ste. a; ihe lioodlanos. Texas 77380: Phone f 713136~-2233 

~ABOllATORY REPORT 
··-·--·-···----------··-···--·········----···----------------------------------------------·------------------···-··---------·-··----· -------------------------------------···-··----------------------------------------------------------------------------------·-··--·-· 
Client: ltEVATEC CORPORATION Client Sa1ole IO:"Pl·"N04·GN1 
Project Mae: 'IAIN POST LAIH>FILL NELLS POP Saaple 10: 3440.03 
Project No.: 300-II J'Z7 Reoort Mo.: E01551 

Date Sa1!)led: 
Oate ilecei ved: 
Date Reported: 

06/28/96 
06/29/96 
07/15/96 

GC·ORGAllOCHLORIHE PESTICIDES AND POLYCHLORINATED BIPHENYLS IOATA SHEEi) 

Saaole ltatrix: llATER Oilution: 1.0 llethod Ref. : Sll846·8080A 
"ultiolying Factor: 0.010 ~ate Extracted: 07/01/96 GC File ID: E01551 
Saale Voluae: 1000 11 Date -Analyzed: 07/02/96 Analyst·: SI! 
Extract Value: 10 11 
--------------------------------------------------------------------------------------------------------------------------------------

QUAKTITATION RESULTS GUANTITATION RESULTS 
COMPOUND LIMIT (ug/L} (ug/L) COMPOUND LillIT (119/L) (ug/L} 
--------------------------------------------------------------------------------------------------------------------------------------
-4,4'-DOO 0.10 
4,4'-0DE 0.10 
4,4'-DOT 0.10 
Aldrin 0.05 
alpha·IHC 0.05 
beta·BHC 0.05 

~'"'"' (Technicall 1.00 
a-8HC 0.05 
drin 0.10 

osulfan I o.os 
Endosulfan II 
Endosulfan sulfate 
£ndrin 

0.10 
0.10 
0.10 

Surrogate 

Tetrachloro-1-xylene 
Oecachlarobiphenyl 

NO Endrin aldehyde 
ND Endrin ketone 
ND ga11a-BHC (lindane) 
110 Heptachlor 
ND Heotachlor epoxide 
llD l!ethoxychlor 
MD Toxaphene 
llO Aroclor-1016 
ND Aroclor-1221 
ND Aroclor-1232 
NO Aroclor-1242 
NO Aroclor-1248 
MO Aroclor-1254 

Araclor-1260 

QUALITY ASSURAMCE/QUALITY COMTROL 

Soike Added 
(ug/L) 

0.2 
0.2 

QC Li1its 
(Recovery J · 

(30-150.l 
130-150) 

\ Recovery 

171 * 
H 

0.10 
0.10 
0.05 
0.05 
0.05 
0.50 

s 
l 
2 
I 
l 
l 
1 
1 

0000~~ 

ND 
NO 
llO 
ND 
MD 
Nil 
MO 
NO 
ND 
llD 
ND 
~o 

MO 
ND 
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• POP AIALYTICAL SERYICES 
1680 Lake front Circle. Ste. I; Tilt lloodlands, TX 77380; Phone (713)303-2233 

LABORATORY l!EJl(JRT 
···---------------------------------------·-·--------------------------------------------------------------------------------------------------------·--------------------------------------------------------------------------------------~------------------------------Client: K~ATEC CORPORATIOI 
Project Naae: KAIN POST LAllOFILL f£LLS 

Project llo: 30G-II J27 

llttbod Reference: EPA 160.l 

m Cll£JIISTRY PARAK£TER: Total Dissolved Solids (TDS) 

Date Reported: 07/16/96 
Reoort Ito: I«OTDS 

Aulyst: lW 

UNITS: 119/L 

PDP 
LABORATORY 
ID 

SPllE RELATIVE PERCENT -
DATE DATE DATE DATE QUAllT ADOEO OR PERCENT RECOVERY . CLIENT 

ID llATRIX SAMPLED RECEIVED PREPARED AllALYlEO LIKIT RESULT TRUE VALUE Olff(20) (75-125) "'"" 

3440.01 
3440.03 

KPL-Kll03-&ll 
KPL-11104-Gll 

WATER 06-28-96 06-29-96 "NA 07-01-96 
IATER 06-28-96 06-29-96 llA 07-01-96 

10 
10 

1230 
880 

•
--------------------------------------~-----~~~;-;;;;~~i~~~;~~;~~~--------------~---------~---~---------------

-----------------------------------------------------------:-----------------------..,_ _____________________________________________ _ 
3.fl6.PBl llETHOD 8LAlll IATER !IA NA NA 07-01-96 10 ND 
3436.LCSl LAB CONTROL SAllPLE IMTER NA HA NA 07-01-96 10 500 500 JOO 
3436.LCS2 LAB CONTROL SllflPLE IATER NA NA !IA 07-01-96 10 500 500 0.0 100 
34l6 .01 SMPLE llAT£R NA ifA NA 07-01-96 10 490 
3436.011> DUPLICATE IA1£R NA llA NA 07-ol-96 10 470 4.2 

• 
0000:10 
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POP ANALYTICAL SERVICES • 1680 Lake Front Circle, Ste. B; The lloodlands, TX 77380; Phone (713)363-2233 

LABORATORY REPORT 
·-----·---------------------------------------------------------------------------------------------------------·····----------------·--------------------------------·······-------------------------------------------------------------------------···---------········· Client: llEVATEC COllPORATION 
Project Hale: ltAll POST LANDFILL •ELLS 

Project Na: .JOO-II J27 

Method Reference: EPA 310.1 

PDP 
LAIORATORY 
ID 

. CLIENT 
ID ltATRIX 

•ET CHE"JSTRY PARAllETER: Alkalinity as CaCD3 

Data Reported: 07/16/96 
Report No: I440All 

Analytt: H 

UNITS: ag/L 

SllilE RELAllVE PERCENT 
DATE DATE DATE DATE QUAllT ADDEO OR PERCEllT RECOVERY 

SA"PLED RECEIVED PREPARED ANALYZED LI"IT RESULT TRUE VALUE DIFF(20) (7S-125} 

3440.01 
3440.0l 

flPL-"'Ol-6111 
llPL -"'04-Hl 

MATER 06-28-96 06-29-96 NA 07-01-96 2 
2 

268 
198 llllTER 06-28-96 06-29-96 NA 07-01-96 

•
----------------------~---------~------------~----~---------------------------------~----------------------------------

QUALITY ASSURAllCE/llUALITY COlfTROL . 
----------------------------~--------------------------------------------------------------------------------------------------

3433. LCSl LAB COITROL SA"Pl£ IATER NA llA llA 07-0l-96 2 476 500 95 
34J3. LCS2 LAB COllTROL SAllPLE WATER IA NA NA 07-01-96 2 474 500 0. 4 95 
34<40. 030 DUPLICATE IATER NA NA llA 07-01-96 2 196 J. 0 

• ooooa1 



• 
POP AllALYTICAL SERVICES 

1680 Lake Front Circle, Ste. S; The loadlands, TX 77380; Phone (71l}l6l-223l 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: MEYATEC CORPORATION 
Project Ma11: llAIH POST LANDFILL •ELLS 

Project Ha: 300-II 127 

•ET CHEflISTRY PARAllETER: Total Organic Carbon 
-----------~-----~------------------------------------------~ 
ltethod Reference: EPA 415.l 

Date Reported: 07/16/96 
Report llo: 1440TOC 

Analyst: H 

UIITS: ag/l 

-----------------------~----------------------------------------------------------------------------------------------------------
POP 
LABORATORY 
ID 

. CLIENT 
IO llATRIX 

. SPIIE RELATIVE PERCEHT 
DATE DATE DATE DATE GUAMT ADDED OR PERCEIT RECOVERY 

SAllPLEO RECEIVED PREPARED AllAlYZED LI"IT RESULT TRUE VALUE Dlff(ZO) (75-125} 

--------------------------------------------------------------------------------------------------------·-----------------------------
llPL '11N03-6111 
"PL-"104-&Nl 

MATER 06-28-96 06-29-96 
WATER 06-28-96 06-29-96 

IA 01-01-96 
"" 07-01-96 

1 
l 

NO 
II) 

•
----------------------------------~~------------~~~TY-~~~E/;~~~~~;;~~~----------------------------~-----------------

----------------------------------------------------------~----------------------------------------------------------------------
3'l8.P8111 llETllDO BLANI IUITER HA IA NA 07-01-96 l !ID 
3438.LCSl LAB COMTROL SAMPLE llATER NA lfA llA 07-01-96 2 44 49.2 89 
34l8.LCS2 LAB CONTROL SAMPLE llATER NA NA NA 07-01-96 2 44 49.2 0.0 89 
3440.03"S llATRIX SPIIE IATER NA llA !IA 07-01-96 2 25 25 100 
3440.0JtlSD llATRIX SPIKE OUP llATER 111' NA llA 07-01-96 2 25 25 0.0 100 
--------------------------------------------------------------------------------------------------------------------------------------

• 
0000:12 
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• POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8; Tl'8 loodlands. TX 77380; Phone (7151365-2233 

LABORATORY REPORT 
···-·········---------------------------------···--····----·-··----------------------------------------····-------------------·-···--·············------------------·-----------·····-------------······-·-------------------------··------------------------··------------Client: KEYATEC CORPORAJION 
Project Ha11: llAIN POST LANDFILL NELLS 

Project Mo: 300-II J27 

1£1 CHEJIISTRY PARAllETER: Allonia as N 

Date lleported: 07/16/96 
Report No: I440A"" 

Analyst: Ill 

----------------------------------------~---------------------------------------------~-------~------------------------------
Method Reference: EPA l50.3 

POP 
lABORATORY 
ID 

·CLIENT 
ID IMTRIX 

UJUTS: 19/L 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVERY 

SAllPLEO RECEIVED PREPARED ANALYZED LI"IT RESULT TRUE Yf!LUE DlfF(20) (75-125) 
--------------------------------------------------------------------------------------------------------------------------------------
lilil0.01 
Jil40.03 

llPL-IOfOl-Gll 
llPL ·lll04-Gll 

•ATER 06-28-96 06-29-96 .HA 01-0S-96 0.25 
llATER 06-28·96 06-29·96 NA 07-08-96 0.25 

HD 
119 

•
-----------------------:--·----------------------~LI;;·~~~;;ALI~;-~;;~RDL·-----------------------------------------------

---------------------------------------------.,..___-------------------------------------------------------------------------------
.3436.LCSl LA8 COllTROt SAllPL£ IMTER HA HA NA 07-08·96 0.25 5.25 5.0 105 
3i136.LCS2 LAB CDllTROL SAllPLE llATER HA !IA NA 07-0S-96 0.25 5.16 5.0 1.7 IOJ 
3440.0J"S ltATRIX SPIKE llATER HA NA NA 07·08·96 0.25 5.03 5.0 101 

,.,. J«0.031tSO llATRIX SPIKE DUP llATER HA HA HA 07-08-96 0.25 5.18 5.0 2. 9 104 

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

• 
oooua:J 



POP ~llALYTICAL SERVICES 

• 1680 la~e Front Circle, Ste. 8; Thi Woodlancls, TX 77380; Phone (713)363-2233 

LABORATORY REPORT 
---··--------·--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Client: KEVATEC CORPORATION 
Proje<:t llau: llAIJI POST LANDFILL llELLS 

Project Mo: 300-Il J27 

ltlthod Reference! EPA 120.1 

•ET CHE!IISTRY PARA"ETER: Conductivity 

Date lltport1d: 07/16{96 
Report llo: IUOCON 

Aulyst: H 

UllITS:· Ulhos/es 

SPIIE RELATIVE PERCEHT PDP 
LABORATORY 
ID 

Cl!EHT 
. ID 

DATE DATE DATE DATE QUAllT AOOED Olt PERCENT RECOVERY 

JU0.01 
3440.03 

KPL·Mlf03·6tll 
NPL-ftW04·Gll 

llATRIX SAMPLED RECEIVED PREPARa> ANALYZED LINIT RESULT TRUE VALUE Dlff(20) {75-125) 

llATER 06-26-96 06-29-96 . NA 
IATER 06-28"'96 06-29-96 llA 

07-08-96 
07-08-96 

NII 
llA 

WO 
1240 

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

• 

QUALITY ASSIJRAICE/QUALITY CONTROL 

-----------------------------------------------------------------~-----------------------------------------------------------
. LCSl LAB CQllTROL SA"PLE IATER llA MA NA 07·08·96 HA 1118 1100 102 

3436.lCS2 LAB CONTROL SANPLE MAT£R NA 11A HA 07-08-96 HA 1120 1100 0.2 102 
3«0.030 DUPLICATE IATER 11A MA llA 07·08-96 MA 1260 1.6 
---------------------------------------~--------------------------------~--------------------------------------------------------

• 



,,., 

• POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. I; The llaodlands, TX 77380; Pllone (713)363-2233 

LABORATORY REPORT 
··--·--·····--··-------------------------------·----------------------------------------------------------------·-······----------··-·---·-···-···-------------------------------·-······-------------········-··············---------------------------------------------· Client: "EYATEC COlllORATIOI 
Project Nate: llAIN POST LAllDflll •ELLS 

Project Na: JOO-II J27 

llethod Reference: EPA 420.l 

•ET CKEMISTRY PARAllETER: Phenols 

Date Reported: 07/16/96 
Report No: U40PKL 

Analyst: H 

HITS: 19/l 

SPIKE RELAlIVE PERCENT POP 
LABORATORY 
ID 

· CLI£1T 
ID 

DATE OATE DATE DATE QUANT ADDED OR PERCOO RECOVE!lY 

l440.0l 
l440.0l 

NPL-llll&l-Gll 
KPL-H04-m 

llATRIX SAllPLED RECEIVED PREPARED AllAlYZED Ll"IT RESULT TRUE YALUE DIFF(20) (7S-12S) 

WATER 06-28-96 06-29-96 07-11-96 07-12-96 
WATER 06-28..lJ6 06-29-96 07-11-96 07-12-96 

o.os 
o.os 

HD 
ND 

•---------------------~-------------------------~~;;;·;;~~~i~AL;;;~~~~----------------------~---------~-----~ 

---------------------------------------------------------------------------------------------------------------------------------
J436. Plllll llETHOD BLAlll WATER Nil llA 07-11-96 07-12..lJ6 0.05 llD 
3436.LCSl LAI COITROL SAllPLE MTER NA NA 07-11-96 07-12-96 O.OS 0.48 0.500 96 
34l6.LCS2 · LAB COITROL SAllPLE UTER llA llA 07-11-96 07-l2..lJ6 0.05 0.48 O.SOO 0.0 96 
3440.0JllS llATRIX SPU£ WATER JIA !IA 07-U-96 07-12-96 0.05 0.511 0.500 102 
3440.0JllSD llATRIX SPUE DUP HTER IA NA 07-U..lJ6 07-12-96 0.05 0.502 0.500 1.8 100 

---------~--------------------------------------------------------------------------------------------------------..-------------------

~-
0000:15 



• POP AllAlYTICAl SERVICES 
1680 Lake front Circle. Ste. B; The itoodlands, TX 77380; Phone (713)36J-223l 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: MEVATEC CORPORATIOI 
Project Nate: ltAll POST lAllOFlll WELLS 

Project Na: 300-II J27 

llethad Reference: s•-846 9010 

NET CHE"ISTRY PARA"ETER: Total Cyanide 

Date Reported: 07/16/96 
Report llO: 1440TCM 

Analyst: II 

UllITS: . tt/L 

POP 
LABORATORY 
ID 

SPIKE RfLAJIVE PERCENT ""' 
DATE DATE DATE OATE QUAil ADDED OR PERCEMT RECOVERY -CLIEllT 

ID MTRIX SAMPLED RECEIVED PREPARED AMALYZED LIIUT RESULT TRUE VALUE DIFF(20J (7S-12S) "" 

3440.01 
l4-'0.03 

"Pl-"103-Gll 
1'Pl-"'°"·Gll 

WATER 06-28-96 06-29-96 07~10-96 07-10-96 0.02 0.448 
•ATER 06-28-96 06-29-96 07-10-96 07-10-96 0.02 0.590 

•-----------------------~------------------------~~~~;-;;;~;;-~;i~~~;-~;;~------------~--------------------------------

----------------------------------------------------------------------------------------------------... -----------.---------------
l-'36.PBll 1'ETHOO BLANK llATER NA llA 07-10-96 07-10-96 0.01 llD 
3436.LCSl LAI COltlROL SMPLE WATER NII MA 01-10-96 07-10-96 0.01 0.097 0.100 97 
3436.LCS2 LAB CONTROL SANPlE NATER llA NA 07-10-96 07-10-96 0.01 0.099 0.100 2.0 99 
3"0.0311S MATRIX SPllE lll!TER MA NA 01-10-96 07-10-96 0.02 0.682 0.100 92 
J440.031tSD llATRIX SPllE OUP IATER MA !IA 07-10-96 07-10-96 0.02 0.686 0.100 0.6 96 

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

• ouuu:1G 

-
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PDP ~IAlYTICAL SERVICES 

• 1680 lake Front Circle. Ste. B: The Woodlands. TX 77380: Phone (7131363·2233 

LABORATORY REPORT 
···--·-······---------······-···--·······-······--·--------------·-···········---------------------------------------------------····· --------------------------------------------------------------------------------------------------------------------------------------

Client: KEYATEC CORPORATION 
Project Hale: KAIN POST LANOFILL MELLS 

Project Ho: JOO-II J27 

llethod Reference: EPA 325.J 

MET CHEKISTRY PtlRAllETER: Chloride 

Date Reoorted: 07/22196 
Reoort Ho: U40CiiL 

Analyst: H 

UNITS:· 19/L 

SPilE RELATIVE PERCENT POP 
LABORATORY 
ID 

CLIENT 
ID 

DATE DATE DATE DATE llUAHT ADDEO OR PERCENT RECOVERY 
llATRIX SAJIPLEO RECEIVED PREPARED ANALYZED LIKIT RESULT TRUE VALUE OIFF(20J (75-125) 

3440.01 
3440.0J 

"PL·KlfOJ·GWl 
MPL·lllf04·Glfl 

NATER 06·28·96 06-29·96 HA 07-17-96 
•ATER 06·28·96 06-29-96 NA 07·17·96 

QUALITY ASSURANCE/llUALITY CONTROL 

4.0 
4.0 

60 
60 

-----------------------------------------------------------------------------------------------~---------------------------------
NBLU llETHOO BLANK •ATER HA NA NA 07-17·96 U llO 

J4JJ.LCS1 LAB COllTROl SANPLE llATER MA llA NA 07-17-96 4.0 206 200 103 
J4JJ.LCS2 LAB CONTROL SMPLE WATER NA HA NA 07-17·96 4.0 199 200 3.5 100 
3441.04 SAllPLE llATER NA NA NA ()1-17-96 4.0 152 
344l.04HS MATRIX SPIKE llATER NA NA !IA 07-17-96 4.0 351 200 100 
3441.041150 MATRIX SPIKE OUP NATER NA NA NA 07·17·96 4.0 345 200 I. 7 97 

• 
oouoa7 



• ~OP ANALYTICAL SERVICES 
1680 Lake Front Circle. Ste. 8: The loodlands. TX 77380: ?hone 17131363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::: 

Client: "EVATEC CDRPORATIOH 
Project Ha1e: ~IH POST LANDFILL HELLS 

Project Ho: 300-II J27 

NET CHEllISTRY PARAMETER: PH 

Date Raoorted: 07/23/96 
Report Ho: I•40PH 

Analyst: lH 

--------------------------------------------------------------------------------------------------------------------------------------
Method Referente: SH-840 9040 

POP 
LABORATORY 
ID 

CLlEHT 
IO 

"PL-NH03-GH1 
"PL·"ll04-GW1 

UNITS: HA 

·sPilE RELATIVE PERCEMi 
DATE DATE OATE DATE QUANT ADDED OR PERCENT RECOVE~Y 

NATRIK S~PLED RECEIVED PREPARED ANALYZED ll"lT RESULT TRUE VALUE OIFF(20) (75-125i 

KATER 06-28-96 06-29·96 IA 06-29-96 
HATER 06·28-96 06-29-96 NA 06-29-96 

NA 
MA 

7.53 
7.32 

•-----------------~---~-~----------~---------;~;~~;;-;;;~~;~~~~~~~~;-~~;;~~------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------
3440.LCSl LAS CONTROL SAMPLE MATER NA NA NA 06·29-96 MA 8.98 9.05 ~9 
3•40.LCS2 LAB CONTROL SAllPLE llATER MA NA NA 06-29-96 NA 9.03 9.05 0.6 100 
3440.03"50 ~ATRIK SPIKE OUP HATER HA MA 1tA 06·29-96 NA 7.51 2.6 
---~----------------------------------------------------------------------------------------------------------------------------------

• 
00003~ 
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• .>DP AHAL YTICAL SERVICES 
1680 La~e front Circle. Ste. B; The Woodlands. TX 77J80: Phone 171JIJ6l-22JJ 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::: 

Client: NEVATEC CORPORATION 
Project Nate: llAIN POST LANDFILL ~ELLS 

Project lie: JOO-lI J27 

llethod ~eference: EPA 375.4 

llET CHElllSTRY PARAllETER: Sulfate 

Oate Reoorted: 07/23/96 
Reoort No: I440SUL 

Analyst: H 

UHtTS: 1g/L 

·SPIKE RELATIVE PERCENT POP 
LABORATORY 
ID 

CLIENT 
ID 

DATE DATE DATE DATE QUANT AOOED OR PERCENT RECGVERY 

3440.01 
3440.03 

llPL-111103-611 
llPL-11104-Glll 

llATRIX SAllPLED RECEIVED PREPARED AltALYZED LillIT RESULT TRUE VALUE DtFFl20) (7S-l2S) 

MATER ~-28-96 06-29-96 
NATER 06-28-96 06-29-96 

07-11-96 
07-17-96 

so 
so 

143 
120 

•------------------------------------------------------------------------~------------------------------------------------------
QUAl ITY ASSURANCE/QUALITY ctlMTROL 

------------------.... ----·--------------------------------------------------------------------------------------------------------
343J.PBNI llET HOD BLAllk llATER NA NA llA 07-IM6 s.o ND 
343J.LCSl LAB CONTROL SANPLE llATER "A NA llA 07-17-96 5.0 lB 20 90 
H33.LCS2 LAB CONTROL SA"PLE llATER NA NII HA OH7-96 s.o 18 20 0.0 90 
J44l.04 SA"PLE llATER NA NA MA 07-17-96 2S 65 
3441.041!5 MATRIX SPil.E llATER llA llA NA 07-17-96 25 163 100 98 
J44l.04"SD NATRIX SPIKE DUP WATER NA NA NA 07-17-96 2S 165 100 1.2 100 
--~-----------------------------------------------------------------------------------------------------------------------------------

• 
OUOU:J9 



l'OP ANALYTICAL SERVICES 

• 1680 Like Front Circle, Ste. B: The leodlinds, TX 77380; Pflo111 (713)J6J-223l 

lA&aRATORY REPORT 
-------------·-------------------------------------------------------------------------------------------------------------------------------------·-·---------------------------------------------------------------------------------------~------------------------------ ~i Client: "EYATEC COAJIORAT[OM 
Project Na1t: llAJM POST lAllDFJLL •ELLS 

Project Ho: JOO-II J27 

1£T CHE"JSTRY PARAllETER: Fluoride 

Oate Reported: 07/23/96 
Atport llo: 1440fl0 

Aulyst: ll 

UIITS: 19/l 

. SPllE RnllTI¥E PERCE.NT POP 
LABORATORY 
IO 

.CLIENT 
IO 

DATE DATE DllTE DATE QUANT llOOED oa PERCEil RECOVERY 
llATRIX SAllPLED RECEIVED PREPARED AllALYZED ll"IT RESULT TRUE VALUE OIFF{20) (75-125) 

-------------------------------------------------------·------------------------------------------------------------------------------
3440.01 
J«0.03 

11Pl-llW03-611 
l!Pl -!!104-Gll 

NATER 06-28-96 06-2'-96 MA 07-21-96 
IATER 06-28-96 06-29-96 NA 07-21""6 

0.1 
0.1 

0.17 
0.15 

~-~~~--;;;;;;;_~~---~;;;-·~---;.~-~~~-~~~~~;;~;~~~---;:;-·~;:;;~·;:;-~~-·-~-;-~-
3436. LCS2 LAB CONTROL SMPLE WATER llA NA NA 07-21-96 0.1 S.18 S.O 1.2 104 
l440.03'1S ltATRIX SPIU llATER NA NII MA 07-21-96 0.1 5.06 S.O 98 
.U40.03NSO llATRIX SPllE OUP llATER KA llA NA 07-21-96 0.1 5.27 5.0 4.1 102 

• uouu4o 

-
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• 
POP AllALYTICAL SERVICES 

1680 Lake Front Circle. Ste. 8; The Woodlands, TX 77380; Phone (713}J63-2233 

Ll\IORATORY REPORT 
·----------·-----------------------------------------------------------------------··-··---------------------------------------------·--·-···-···-----------------------------------------··--·--- ----------·--·-------------------------·-----------------------·-···-----Client: ~EVATEC CGRPORATION 
Project Hue: KAii P8ST LAIDFILL WELLS 

Project Ho: 300-II J27 

IET CHEKISTRY PARAllETER: litrate/Nitritl as N 
------------------------------------------------~-----------~------~-~~~--
Method Reference: EPA 3S2.l/3S4.l 

Date Reported: 07/23/96 
Report lo: 14.0HINA 

Analytt: H 

lilITS: 19/L 

--------------------------------------------------------------------------------------------.------------------------------------------
POP 
LABORATORY 
ID 

3440.01 
3440.03 

• ClIEllT 
ID 

KPL-HllOJ-Gll 
ltJIL-111104-611 

SPIIE RELATIVE P£RCEKT 
DATE DATE DATE ~TE llUANT AODED OI PERCENT RECOVERY 

llATRIX SAllPLED RECEIVED PREPARED ANALYZED LINIT RESULT TRUE YAlUE Dlff{20) (75-125} 

IAT£R 06-28-96 06-29-96 NA 07-19-96 0.51 
NATER 06-28-96 06-29-96 IA 07-19-96 0.51 

6.4 
7.6 

•
~---------------------------------------------;;~;~;-~~;~~E/~;~-~;~---------~-------------~-----------------

-·-----------------------------------------·---------------·--------------------------------------------------------------------· 
3436.Plll ltETHOO 8LAlll lfATER NA llA llA 07-19-96 0.11 NO 
3436.lCSl LAI CONTROL SAllPLE IAT£R llA HA llA 07-19-96 0.11 1.11 1.10 101 
l436.LCS2 LAI CONTROL SMPLE IATfR llA llA NA 07-19-96 0.11 l.11 1.10 0.1 101 
3440.0JMS llATRIX SPUE WATER 11A NA llA 07-19-96 1.01 12.2 5.10 90 
l440.0311SD llATRIX SPilE OUP lfATER NA llA NA 01-19-96 1.01 12.S 5.10 2.4 96 
------------------------------·-------------------------------------------------------------------------------------------------------

• 
000041 



• 

SUB-CONTRACT DATA 

• 
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• 
POP AllAl.YTJCAL SERVICES 

1680 Laka front Circle, Ste. 8; The llOCldlands, TX 773BO; Phone (713)363-2233 

LABORATORY REPORT 
·----------------------------------··-·-····-----------------------------------------------------------------------------------------···-------------------------·---······--···---------------------------------------------------------------------------·---------------Client: NEYATEC CORPORATION 
Project Nall: NAIM POST LANDFILL MELLS 

Project !lo: 300-II J27 

oate Reported: 07/24/96 
Report llo: I«OTllt 

Analyst: SUB 

MET CHEltlSTAY PARllMETER: Total ljeldabl Nitrogen (TIN) 
--------------------- ... -------------------------------------------------------------------~~--------------------------------
Method Reference: EPA 351.3 UllTS:.19/L 

--------------------------------------------------------------------------------------------------------------------------------------
POP 
LABORATORY 
ID 

3440.01 
3440.03 

.CLIEKT 
ID 

llPL-"103-m 
llPL-"llM-Gll 

SPilE RELATIVE PERCEllT 
DATE DATE DATE DATE QUANT AOOED OR PERCEil RECOVERY 

llATRIX SAllPLED RECEIVED PREPARED AllALYZED ll"IT A£SUlT TllUE VALUE DIFF(20) (75-125) 

MATER 06-28-96 06-29-96 NA 01-18-96 
IATER 06-28-96 06-2'-96 llA 07-18_,6 

1.0 
1.0 

ND 
llO 

•
----------------------------~------------------------~~;~-~~~j;;;~;;;-~;;~~~---------------------------------------~-

------------------------------------------------------------..----------------------------------~---------------------------------
3440.HLU NETHOO BLANl lltlTER 1111 1111 . llA 07-18-96 1.0 llO 
3440.LCSl LAS CONTAOL SA"PlE llATER llA 11A llA 07-18-96 1.0 8.4 7.0 120 
76lS. 01 SAllPLE llATER llA llA llA 07-18-96 1.0 2.35 
7'35.0UIS NATRIX SPIKE IATER MA llA IA 01-18-96 1.0 21.8 20.0 97.l 
7635.0UISO lfATRIX SPll£ OUP IATER llA MA NA 07-18-96 1.0 20. 9 20.0 4.2 92. 7 

·.~ • 
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• 

QUALITY CONTROL DATA 

• 

• 



VOLATILES 

• 

~-
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POP ANALYTICAL SERVICES 

• 1680 llie Front Circle, Ste. 8; The loodlands, TX 77380; (713)363-2233 

lABORATOR't REPORT 
-·-----------------------------------------------------------------------------------------------------------------------------------·--------------------------------------------------------------------------·------······----------------------------------------------Client: 
Project llue: 
Project No.: 

NA 
llA 
!IA 

Client S11ple ID: llA 
POii Saaple ID: IVlllG02 (ltETHOO BlAllK) 
Report Mo.: 18874 

GC/"S-YOlATILE ORCAMICS (DATA SHEET) 

Datl Satt>led: !IA 
Date Received: llfl 
Datl Reported: 07/08/96 

-

---------------------------------------------------------------------------·--- ....,_.,, 

Suple ltltrix: 
Nultiplying factor: 
Saaple Vol111t: 

WATER 
1.00 
20.0 11 

Dilation: 1.0 
Date Analyzed: 07/02/96 

lllthad Rlf. : .Sl846-8260A 
GC/llS file ID: 88874 
Analyst: LZ 

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

l,1,1-Trichloroethane 
l,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-0ichloroethane 
1,1-Dichlorottbena 
l,l-Oichloroprope11 
l,2-0ibr1110-3-tbloropropa111 

~rbr-tllu• icblarobanzene 
, ichloroethane 

1,2-Dichloropropane 
1,2,3-Trichlorobenzene 
1,2,3-Trichlorapropane 
1,2,4-Tricblorobenzene 
1,2,4-Tri11tbyllienz1n1 
1,3-0ichlorobenzene 
1,3-0ichlorapropane 
l,l,S-Tri11tllylbenzene 
1,4-0ichlorobenzene 
2-Chlorotoluene 
2,2-0ichloropropane 
4-Chlorotoluene 
Benzene 
BrOllodicblor011tha111 
8r010benzene 
8ro10Chloro111thane 
8r010for1 
BroaoHthane 

IUAllTITATIDll 
LIIUT (ug/l) 

l 
1 
1 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
l 
l 
1 
1 
1 
1 
l 
l 
l 
1 
l 
l 
1 
1 
1 
2 

REsutTS 
(119/l) 

llD 
110 
llD 
llD 
llO 
llD 
ND 
llll 
llO 
llll 
llO 
llD 
llO 
MO 
NO 
MD 
llD 
JID 
110 
llD 
llO 
llO 
llD 
ND 
NO 
llO 
llO 
llO 
NO 

CIUIPOUllO 

Carbon tetracllloride 
Chlo robenzene 
Chlorodibr0101tthan1 
Chloroethant 
Chlorofon 
Chlornetb1ne 
Cis-1,2-0ichloroathene 
Oichlarodifluoro11thant 
Dibl'OIOlethana 
Etbylbenzene 
Hexacblorobutadiene 
Isopropylbenzene 
1/p-Kylene 
ftetDylene chloride 
a-9'1tylbenzene 
n-Propylbenzene 
Naphthalene 
o-Xylene 
p-lsopropyltoluene 
Sec-lutylbenzene 
Styrene 
Tert-Butylllenzene 
Tetrachloroetlltne 
Toluene 
Trans-1,2-0ichloroetllene 
Trichlaroethene 
Trichlorofluor1111tha111 
¥inyl cbloridl 
Acetone 

llUAITITATIOI 
LI"IT (ug/L) 

1 
l 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
l 
2 
1 
l 
1 
l 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
2 

RESULTS 
{ug/l) 

NO 
Kil 
llO 
II 
HD 
Ill) 

ND 
l10 
llO 
MD 
llO 
llO 
MO 
llD 
llD 
MD 
ND 
ND 
NO 
ND 
ND 
llD 
NO 
llD 
ND 
NO 
110 
NO 
ND 

------------------------------------------------------~--~--~-------------------------------~~--------------~-----
QUALITY ASSURAllCE/QUALITY CONTROL UUU046 

--------------------------------------------------------------------------------------------------------~-----------------~-----
Spike Added QC Li1its 

• Surrogate (ug/l) (Recovery) ' Recovery 
------------------~-----------------------------~-----------------------~- -----.-------------------

. Dibro10flaoro11thane 10 (86-118) 100 
l,2-0ichloroethane-d4 10 (80-120) 94 
T ol uene-d8 10 (88-110) 98 
4-8ro10fluorobenz1111 10 (86-llS) 95 

------------------:----------------------------~---------------------~--------------------------------------.----------------ltethod Blink 10: MA LCS ID: NA llS ID: MA . llSD ID: MA DUP ID: MA 

-

~,,, 

.. " 
fti-,V 
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POP AIALYTICAL SERVICES 

• 1680 Lake front Circle, Ste. 8; The ~oocllands, TX 77380; (713)36.J-2233 

IJBORATORT REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client! 
Project llue: 

Client Saattle ID: llA 
PDP Saaple ID: BY8U604 {llETllOD BlAllK) 

Dat1 SUDled: llA 
Date Received: llA 

Project No. : 

NA 
NA 
llA Report Mo.: 88903 Data Rtpartld: 07/08/96 

GC/llS-YOLATilE OR6AllICS (DATA SHEET) 
-----------------------------------

SU,le ltatrix: 
"altiplying factor: 

~TER 

1.00 
2t.O al 

Dilution: 1.0 
Date Analyzed: 07/02/'6 

"8tllod Ref.: .Sl846-8260A 
GC/llS File ID: 88903 

Sa1ple Vol111e: 
---------------------------------------------
COllPOUllO 

l,l,1-Trichlaroethane 
1,1,1,2-Tetrachloroethane 
1,1,2,2-retrachloroethane 
1,1,2-Trichloroetllane 
1,1-0ichloroitbane 
1,1-0icbloroetbene 
1,1-0ichloroprapene 
l,2-0ibraao-3-chloropropa111 

.:ibro1D1thane 
ichlorobenzene 

r icbloroethant 
1,2-0ichloropropane 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2, 4-Trichlorobenzene 
1,2,4-Triaet!rfllilnzene 
1,3-0icblorobenzene 
l,3-0icbloropropane 
1,3,5-iri11thylbenzene 
1,4-0ichlorobenzene 
2-Chlorotoluene 
2,2-0ichloropropane 
4-Cblorotoluene 
Benzene 
BrOIOdichlorotethane 
Bro11benzene 
Broaochlorotttllane 
Brnofor1 
lr01C111than1 

QUAMTITATIDlt 
UllIT ( ug/L) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
l 
1 
1 
1 
l 
1 
1 
1 
l 
1 
1 
1 
l 
1 
2 

RESULTS 
(119/L) 

MD 
MD 
HO 
ID 
llD 
MD 
llO 
MD 
HD 
It!) 

MO 
MO 
MD 
llD 
HD 
HD 
MD 
MD 
MD 
llD 
llO 
llD 
llO 
ND 
II) 

llO 
llD 
10 
Ill 

Carbon t1trachlaride 
Chlarobeazene 
ChlorodibrOIOl8thane 
Chloroetllane 
Cblorof or1 
ChlorOHtbane 
Cis-1,2-0icbloroethene 
Dichlorodifluoroaethane 
Oibroao11tllane 
Etbylbenze111 
Hexacblorobutadiene 
Isopropylblnzene 
1/p-Xylene 
Nethyleae chloride 
11-autylbenzene 
n-Propylbenzane 
Napbthalene 
o-Xylene 
p-lsopropyltoluene 
Sec-Butyl benzene 
Styrene 
Tert-Butylbenzene 
TetracJlloroetbene 
Toluene 
Tr1t1s·1,2-0ichloroethene 
Trichloroethane 
Trichlorofluol'Ollth1t1• 
Vinyl chloride 
Acetone 

Analyst: LZ 

QUAllTITATIOll 
LillIT (vg/L) 

1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
l 
l 
2 
1 
l 
l 
1 
1 
1 
1 
l 
1 
l 
1 
1 
1 
1 
2 

AESULTS 
(ug/L) 

llO 
llO 
HO 
It!) 

Ill> 
llO 
llO 
MD 
HD 
MD 
MO 
llO 
It!) 

110 
llO 
MO 
Ill) 

llO 
ltD 
HD 
llO 
HD 
HD 
NO 
HO 
HO 
llD 
HO 
ND 

----~------------------------------------------------------------------------------... -----------------------------------------------
QUALITY ASSURANCE/QUALITY CONTROL 000047 

·----------------------------------------------------------.------.... -------------..--------------------------------------------------
Spike Added oc Litits 

• 
Surro9at1 (ug/L) (Recovery) ' Recovery _________ ._ _______ ,:.._ ____________________________________________________________________ .._ _____________________________________ _ 

Oillroaofluoro11tllane 10 (86-118) 101 
l,2-Dichloroetba111-d4 10 {80-120) 97 
Tol111ne-d8 10 (88-110) 99 
4-Broaofluorobenzene 10 (86-115) 97 

------------------:----------------------------------------------------------------------------------------------------------------"ethod Blank ID: ltA LCS IO: IA llS ID: NA · llSD JD: NA OUP ID: NA 



POP AllALYTICAl SERVICES 

• 1680 Lake Front Circle, Ste. B: The llaodlands, TX 77380; (713)363-2233 

WORATOAY REPORT 
···----------------------------------------·------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------~------------------------------------------
Client: 
Project Mau: 
Project No.: 

NA 
KA 
MA 

Client Saaple ID: llA 
PDP Saaple IO: BYlCSG03 (LA8 CDITROL SAllPLE) 
Reoort llo.: 88875 

GC/llS-YDlATilES ORGANICS {DATA SHEET) 

Date S11pltd: NII 
Date Recaived: llA 
Date Reported: 07 {08/96 

------------------------------------------------------------------------------------------ @.<,, 

Sllple Matrix: llATER Dilution: 1.0 ftetbod Ref~: SM8-46-8260A 
Multiplying Factor:l.00 Oate Analyzed: 07/02/96 GC/"S file ID: 88875 ~" 
Saaple Volu1e: 20.0 al Analyst: lZ 

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

COltJIOUNO 

1,1-Dichloroethene 
Benzene 
Chlarobenzene 
Toluene 
Tricbloroethene 

• 

LCS TRUE 
YAtUE (ug/l) 

10 
10 
10 
10 
10 

LCS 
RESUl T ( ug/l) 

11 
11 
11 
10 
11 

LCS 
'REC. 

110 
110 
110 
100 
110 

LCS REC. 
llltlTS 

(61-145) 
(76-127) 
(7S-130} 
(76-12S) 
(71-120) 

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

Surrogate 

QUALITY ASSURAltCE/llUAllTY COITRDl 

Spike Added 
(ug/L) 

QC Li1its 
(Recovery) \ Recovery 

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

Method Blank: 

Oichloroethane-d4 
Oibro1afluoro11thane 
Taluena-d8 
4-Broiofluarobenzene 

BVBUG02 LCS ID: !IA 

10 
10 
10 
10 

llS IO: llA 

(80-120) 
(86-118) 
(88-110) 
(86-115} 

llSD ID: NA 

101 
100 
103 
103 

DUP ID:llA 

----------------------------------------------------------------------------------------------... --------------------------------------

• 00004~ 

.. 

II®'< 



POP ANALYTICAL S£RYIC£S 

• 1680 Lake Front Circle, Ste. 8; The ltaodlands, TX 77380; (7131363-2233 

LA80RATORY REPOAT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: 
Project Na11: 
Project llo.: 

llA 
!IA 
HA 

Salple "atrix: WATER 
1tultiplyi119 Factar:l.00 
Salple YolU11: 20.0 al 

CO"POUNO 

Client SuDle 10: llA 
POP Suple ID: 8VLCSG&5 (LAB COllTROL SAlffllE) 
Report Ito. : 1890• 

&C/llS-YOlATILES OR&AllICS (OATA SHEET) 

Dilution: 1.0 
Date Analyzed: 07/02/96 

LCS TR11£ 
YAlUE (ug/L) 

LCS 
RESULT (ug/l) 

LCS 
' REC. 

Oata Supled: NA 
Oate Rectived: llA 
Data RePorted: 07/08/96 

ftetbad Ref,: Sl846-8260A 
QC/IS File ID: 1890• 
.Analyst: LZ 

LCS REC. 
LillITS 

-----------------------------------------------------~--------------------------------------------------------------------------------
1,1-Dicbloroethene 
Benzene 
Cblorobenzene 
Toluene 
T ricbloroethene 

10 
10 
10 
10 
10 

11 
10 
10 
10 
10 

110 
100 
100 
100 
100 

(61-145) 
(76-127) 
(75-130) 
(76-125) 
(71-120) 

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

• 

QUALITY ASSURAllCE/QUALITY CONTROL 
·----------------------------------------~-----------------------------------------------------------------------------------------

Surrogate 
Spike Added 

(119/l) 
QC Li1its 
(Recovery) \ Recovery 

---------------------------------------.-----------------------------------------------------------------------------~-------------
Dicbloroetllalle-d4 
Oibra1ofluoroaethane 
Toluene-dB 
4-BrolOfluorobenzena 

10 
10 
10 
10 

(80-120) 
(86-118) 
(88-110) 
(86-115) 

95 
92 
97 
94 

------------------------------------------------~-------------------------~---------------------------~-------------------
-lletbad Blank: BVBUQ04 LCS ID: llA llS ID: MA llSO IO: NA DUP ID:MA 
--------------------------------------------------~---------------------------------------------~--------..-.------------------• 00004~1 



PDP AMALYTICAL SERVICES 

• 1680 Lake Front Circle, Ste. 8; Tke lk>odlands, Tl 77380; {713)363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::: 

Client: 
Project Nae: 
Project Ho.: 

SUple Matrix: 
Multiplying Factor: 
Saaple Volu11: 

COllPOUllO 

llA 
MA 
llA 

llATER 
l.DO 
20.0 tl 

QUAllTITATIOH 
LillIT ( ug/l} 

Client Sa1ple ID: NPL-l!I04-61111S 
PDP Sa1ple ID: 3440.0311S (MATRIX SPllE) 
Report Ng. : B84J07 

SC/NS-VOLATILE ORGANICS {DATA SHEET) 

Data SllOled: 06/28/96 
Date Received: 06/29/96 
Data Reported: 07/08/96 

------------------------------------
Dilution: 1.0 
Data Analyzed: 07/02/96 

RESULTS 
(ug/L) COllPOUllO 

Metboct Ref.: .S1al46~8260A 

GC/!IS file IO: 88907 
Analyst: LZ 

QUAUITATIOll 
LUIIT (ug/l) 

RESULTS 
(ug/L) 

--------------------------------------------------------------------------------------------------------------------------------------
1,1,1-TricbloroetbaBe 1 llD Carbon tatrackloride 1 llD 
1,1,1,2-Tetracbloroatbane 1 llO Chlorobenzene l 11 
1,1,2,2-Tetrachloroethane 1 llO Chlorodibroao1etbane 1 llO 
1,1,2-Trichloroetbane 1 llO ChloroetbaBe 2 llO 
1,1-0ickloroetbane 1 ND Chlorofor1 l llO 
l,l-Dicbloroethe111 l 10 Chloroaethane 2 llO 
1,1-0ickloropropene l KD Cis-1,2-Dichloroethene 1 llD 
1,2-Dibroio-3-cbloropropane 1 Ill) Oichlorodifluoro1etbane 2 llD 

~-Oibrotoethane l HO Dibro1outl!.ane 1 llO 
Oicblorobenzene 1 llO Ethyl benzene 1 NO 

, -Oichloroetbane 1 ND Hexachlorobutadieae l NO 
1,2-0icbloropropane 1 NO Isopropylbenzene l llO 
1,2,3-Trichlorobenzene 1 ND 1/p-Xylene 1 ND 
1,2,3-Trichloropropane 1 llO !!ethylene chloride 2 !IO 
1,2,•-Tricblorobenzene l llO n-lutylbenzene 1 ND 
1,2,4-Triaetkylbenzene 1 llO n-Propylbenzene l KO 
1,3-0ichlorobenzene 1 llO llapkthalene 1 HD 
l,3-0ichloropropane 1 MO it-Xylene l MO 
1,3,S-Triuthylbenzene l llD p-lsopropyltoluene l llD 
l,•-Oichlorollenzene l MD Sec-Butyl benzene 1 HO 
2-ChlorotolUlfte l llO Styrene 1 llD 
2,2-0ichloropropane 1 llO Tert-Butylbenzene 1 ND 
4-Chlorotoluene l llO Tetracbloroethlne l llD 
Benzene l 11 Tolaene 1 11 
8ro1odicbloro11tbane 1 llO Trans-1,2-0ickloroetbene 1 llD 
8ro1obenzen1 1 llD Tricllloroetllene 1 10 
BrOIOChloroaethane 1 ND Trichlorofluorouthane l llO 
Bro10for1 1 ID Vinyl chloride 1 HO 
Bro1011thane 2 ND Acetone 2 llD 

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

------------------------------------------------~~~~-~~~~~~~~~~~~-~~~~ROl -------------~---------(Jl}IJ.l)!:j() 
Spike Added QC Li1its 

• 
Surrogate (119/L) (Recovery) ' Recovery .,, __________________ __;_ ____________________________________________________________________________________________________________ _ 

DibtoaofluorOHtbane 10 (86-118) 97 
1,2-0ichloroetbane-d.t 10 (80-120) 96 
Toluw-dB 10 (88-110) 97 
4-Broaofluorollenzene 10 (86-115) 103 

--------------------------------------------------------------------------------------------------------------------------------Method Blank ID: 8VBL1604 LCS ID: BYLCSGOS llS ID: NA KSD IO: IA OOP ID: IA 



POP AllAlYTICAL SERVICES 

• 1680 Lake Front Circle, Ste. 8; The lloodlands, TX 77380: (713l363·2233 

LAIORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::.::::::~:::::::::::::::::::::::::::::::::::: 

Client: llA 
!IA 
NA 

Client Salple ID: llPl-ltll04-QllllSD Date Suplacf: 06/28/96 
Project bu: POP Suple ID: 3440.0311SD (ltATRIX SPIIE DUPLICATE) Date Rlcaivld: 06/2'/96 
Project Ila.: R11111rt No.: 88901 Date Reportld: 07 /08/96 

GC/llS-VOLATILE ORGANICS (DATA SHEET) 
---------------------------------------------------------·--- ·-------------
SllDle llatrix: 
lhrltiplying factor: 
SUple Yolun: 

IATER 
1.00 
20.0 11 

Dilution: 1.0 
Date Analyzed: 07/03/96 

Nethod Rtf.: .Slf846-B260A 
SC/llS File ID: 88908 
And yst: lZ 

------------------------------------------------------------·-----·---------------
COllPOUllD 

1,1,1-TrichloroethaQB 
1,1,l,2-Tetrachloroetbane 
1,1,2,2-Tatrachloroetllane 
1,1,2-Trichloroethane 
1,1-0ichloroetbane 
1,1-0ichloroethene 
l,l-Oichloropro11111e 
l,2-0ibrOlll-3-chloropropane 

-

ibro101thane 
icblorobenzene 

-Dichloroetbane 
l,Z-Oicbloropropane 
1,2,3-Tricblorobenzene 
l,Z,3-Trichloropropane 
1,2,4-Trichlorobenzene 
l,2,4-Tri11thyllienzene 
1,3-0icblorobenzene 
1,3-0ichloropropane 
1,3,5-Triaetbylbenzene 
1,4-Dichlorobenzene 
2-Chlorotoluene 
2,2-0ichloropropane 
4-Chlorotoluene 
8111.r:ene 
8rol0dicbloro11thane 
8r01obenz1111 
Bro10Chloro11thane 
Bro1ofor1 
Br01011tllane 

QUAllTITATIOll 
LIMIT ( ug/l} 

1 
1 
l 
1 
1 
1 
1 
1 
1 
l 
1 
1 
l 
l 
1 
1 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

RESlA.TS 
{ug/L) 

llO 
llO 
llD 
llD 
NO 
9 

llD 
llD 
llD 
llD 
II) 

llD 
llD 
llD 
MO 
llD 
llO 
llD 
llD 
NO 
llO 
llO 
II) 

9 
II) 

llD 
llD 
NO 
llD 

Carbon tetrachloride 
Chloroben.r:ene 
CblorodibrolOletbane 
Cbloroetbane 
Cblorofor1 
Chloroutbane 
Cis-1,2-0icblaroethene 
Dicblorodifluon111thalle 
Dibl'OICIMthane 
Etbylbenzene 
Hexacblorobutadiene 
Isopropylbenzene 
1/p-Xylane 
lletbylene chloride 
n-Butylbenzene 
n-Propy !benzene 
Naphthalene 
o-Xylene 
p-[sapropyltoluene 
Sec-Butyl benzene 
Styrene 
Tert-Butylbenzene 
Tatrachloroethtne 
Toluene 
Trans-1,2-0icbloroethtne 
Trichloroetllene 
Trichloroflvoro11tllane 
Yinyl chloride 
Acetone 

QUAATITATIO. 
LllIT (ug/l) 

1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
2 
l 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
l 
z 

AESUUS 
(ug/l) 

NO 
9 

Ill 
llO 
llO 
llO 
MO 
llD 
llO 
HD 
NO 
llD 
NO 
llD 
llD 
ND 
ND 
llD 
ND 
llD 
llO 
MD 
llO 
9 

MO 
9 

Ill) 

llO 
llO 

----------------------·-------- u --~-----

··-------· ----------------~~~~y ASSURAllC~~~~~OllTROL ________ _:. _____ OOUO'j1 
Spika Added QC Li1its 

(Recovery) 'hcovery 

• 

Surrotate (119/l) 
-----------~-----------------------------------------------------------

. OibroHfluora•tllane 10 
l,2-0ichloraethane-d4 10 
Tol1111-dl 10 
4-BrOIOfluorobeazene 10 

(86-118) 
(80-120) 
(18-110) 
(86-115) 

94 
93 

100 
103 

----------------------------------------~---------------------------------------------~-----------------------llethod Blank ID: BV8ll604 LCS ID: BVLCSGOS MS ID: MA !ISO ID: HA OUP ID: ltA 



POP AllALYTICAL SERVICES 

• 1&80 Laka Front Circle, Ste. 8; The *>odlands, Texas 77380; Phone (713)363-2233 

LABORATORY REPORT 
------·-·-··------·-·---------------·-----------------------------·-----------------------------------------------------------------······----------------------------------------------------------------------------------·-·P••·--------------------------------------
Client: 
Project lla1e: 
Project llo.: 

!IA 
NA 
!IA 

· Oata Received: 
Data Reported: 
Report Ila.: 

&C/llS-VOLATILES (llATRIX SPIKE AllD "ATRIX SPIKE OUPllCATE RECOVERY SUtlltARY) 

NA 
07/08/96 
3'40¥03Q 

---~---------------------------~-------------------------------------------~---------------...-------------~----~---------
llltllod Ref.: Sl84&-82&0A Sllple llatrix: IATER Analyst: ll 

SMPLE flATRIX SPIIE llATRIX SPilE DUPLICATE· 

PDP Saat>le ID: 3440.03 
Cli1nt Sa1ple IO: "Pl·K•04-Gll 

ltS Sa1ple IO: 3'40.03f!S llSO Sa19le ID: 3440.0311SO 
Client Satple ID: "Pl-llM04-Gll"S Client Sa1ple IO: "Pl-lllf04-GllKSO 

Suple Vol111e: 20.0 11 Suple Yoluae: 20.0 11 Sa1ple ¥011111: 20.0 11 
Oil ution: 1. o Dilution: 1.0 Dilution: 1.0 
Date Analyzed: 07/02/96 Data Analyzed: 07/02/96 Date Analyzed: 07/03/96 
GC/NS File ID: 88906 GC/llS file ID: 88907 GC/ltS File IO: 88908 

llATRIX SPIKE 

llD AOOED ( ug/l) COMCEITRATIOI ( ug/l) COllCEllTRATION ( ug/l) ' REC. REC. 
• 

SPllE SA"PLE 1tS !IS QC LIMITS 

-----------------------------------------------------------------------------~-------------------------------------------------
1, l-Oichloroe thene 10 llD 10 100 (61-145) 
Benzene 10 11D 11 llO (76-127) 
Clllorobenzene 10 llO 11 110 (75-130) 
Toluene 10 llD U 110 (76-125) 
Trichloroethane 10 llD 10 100 (71-120) 

!!ATRIX SPIKE DUPLICATE 

SPIKE SAllPLE 
CONPOUMD ADDED {ug/l) COICEITRATION (ug/l) 

ltSO 
CONCENTRATION (ug/l) 

llSO 

' REC. RPD 
QC L1"1TS 

RPD. REC. 

l,l-Oichloro1then1 10 llO 9 90 10.5 14 (61-145) 
Benzene 10 NO 9 90 20.0 * 11 (76-127) 
Chlorobenzane 10 llO 9 90 20.0 * 13 (75-130) 
Toluene 10 llO 9 90 20.0 * 13 {76-125) 
Tricbloroetllene 10 llO 9 90 10.5 14 (71-120) 

~--~-----~----------------------------------------------------~-.-----------------~~----------------~----------------

.YallJIS outside of QC li1its 

RPO: l out of 5 outside li1its 
00005~ 

Spike Recovery: 0 out at 10 outJide li1its 

,.,. 

"'" 

.. 
""" 
~-' 



SEMIVOLATILES 

• 

-· UUU053 



~DP ~HALYTICAL SERVICES 
lb80 ~aKe ~r3nt Circle. Ste. a, fne woooiands. TX 77380: \i13l3b~·Z233 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

• 

i.ABORATORY ~ErORT 

nt: NA Client Saale ID:NA Date Sa.plea: NA 
Project ~a1e: ~A PDP Sa1ple IO: 3440.~SL~l (NEiHOD BLANl) Date Received: NA 
Project Ho.: llA Reoort !lo.: 08723 Date Reported: 07/08/96 

GC/HS-SEllIVOLATILES (DATA SHEEi) 

Suple nat;ix: 
"ultiplying factor: 

llATER 
1.00 
1000 11 
1.0 11 

Dilution: 1.0 
Date Extracted: 07/0l/q6 
Date ~nalyzed: 07/02/96 

Method Ref.: S~846-82708 

Saaple Voluu: 
Extract Voluae: 

COllPOUNO 
QUAHT!TATION 
L1"IT ( uq/l) 

RESULTS 
( ugjll COllPOUllO 

GC/ltS File ID: D8723 
Analyst: RP 

QUANTIJATION 
LillIT (ug/l) 

RESULTS 
(ug/L) 

-------------------~------------------------------------------------------------------------------------------------------------------
l,2,4-Trichlorobenzene 
1,2-0ichlorobenzene 
l,3-Dichlorobenzene 
l,4-0ichlorobenzene 
2,2'-oxybis (l·Chloropropane) 
2,4,S-Trichlorophenol 
2,4,6-Trichlaraphenol 
2,4-0ichloroDhenol 
2,,-0i1ethylphenol 
2,4-0initrophenol 

•

initrotoluene 
ini trotoluene 
oronaohthalene 

2-<:hlorophenol 
2-"ethylnaahthalene 
Methylpnenol 
Mi troaniline 
2-Nitroohenol 
3,3-Dichlorobenzidine 
Hitroaniline 
4,6-0initro-2-•ethylahenol 
4·9ro1ophenyl-pnenylether 
4-Chloroaniline 
4-Chlorophenyl·phenylether 
4-Chloro-3-aathylphenol 
Hethylphenol 
4-Nitraaniline 
4-Mitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
lenzidine 
8enzoic Acid 
8enzo(a)anthracene 

10 
10 
10 
10 
10 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
25 
10 
20 
25 
25 
10 
20 
10 
20 
10 
25 
25 
10 
10 
10 
25 
so 
10 

ND 
ND 
MO 
NO 
ND 
ltO 
Ml) 

ND 
llD 
llO 
ND 
ltD 
l!O 
llO 
llD 
HO 
HO 
MD 
110 
ND 
llD 
ND 
MD 
NO 
~D 

ND 
ND 
NO 
ND 
110 
HO 
NO 
HO 
NO 

8enzo ( a)pyrene 
Benzo(b)fluoranthene 
8enzo{g,h,i)perylene 
Benzo(k)fluoranthene 
9enzyl Alcohol 
Bis(2-chlaroethoxy)1ethane 
8is(2-chloroethyl)etner 
Bis(2-ethylhexyl)phthalate 
8utylbenzylphthalate 
Carbazole 
Chrynne 
Oibenzofuran 
Oibenz(a,h)anthracene 
Diethyl phthalate 
Di1ethyl phthalate 
Di-n-Butylphthalate 
Oi-n-Octylohthalate 
Fluoranthene 
Fluorene 
Hexachlorobanzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno{l,2,3-cd)pyrene 
Isoohorone 
Naohthalene 
Hitrobenzene 
ll-Nitrosodi1ethyla1ine 
H-Nitrosodiohenyla1ine 
N-Nitroso-di-N-propyla1ine 
Pentachloraohenol 
Phenanthrene 
Phenol 
Pyrene 

10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
2S 
10 
10 
10 

MD 
HD 
110 
HD 
llO 
ND 
HO 
ND 
ND 
NO 
ND 
ND 
MO 
HO 
MD 
MO 
NO 
NO 
ND 
HD 
NO 
KO 
ND 
ND 
ND 
ND 
HO 
ND 
MO 
NO 
ND 
HO 
ND 
ND 

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

• 

QUALITY ASSURAllCE/QUALITY CONTROL uuuu54 
---------------------------------------------------------------------------------------------------------------------------------

Spike Added QC Li1its Scike Added QC Li1its 
Surrogate (ug/l) {Recovery) % Recovery Surrogate (ug/L) (Recovery J % Recover1 
--------------------------------------------------------------------------------------------------------------------------------------
Nitrobenzene-a5 
2-fluorobiphenyl 
Terphenyl-dl4 

50 
so 
so 

(35-114) 
(43-116) 
(33-141) 

95 
102 
159 t 

Phenol-dS 
2-Fluoro~nenol 
2,4,6~Tribro1ocnenol 

75 
75 
75 

(10-94) 
(21-100) 
(i0-1Z3l 

91 
95 

150 " 
------------------------------------------------------------------------------------------------------------------------------------- II"'' 



~OP ANALYTICAL SERVICES 
l680 Lake Front Circle. Ste. 8. The woodlands. TX 77380: {7131363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

•

nt: 
_ect !tame: 
1ect ~o.: 

~A 

NA 
NA 

Client Sa1ole !D:MA 
PDP Sa1ole !O: 3440.N8Ll2 (ltETHOO BLAHKI 
Report Ho.: 08815 

GC/ltS-SEfllYOtATILES (DATA SHEcil 

Date Sa1oiea: MA 
Date ~eceived: !IA 
Date Reoortea: 07/15/96 

------------------------------------------------------------------------------------------------------~-------------------------------
Sa1ole tta trix: 
~ultiolying Factor: 
Saaole Volume: 
Extract Yolu1e: 

NATER 
1.00 
1000 11 
1.0 11 

Dilution: 1.0 
Date Extracted: 07/02/96 
Date Analyzed: 07/08/9/i 

ltethod Ref.: Sl846-8270S 
&c/ltS rile ID: 08815 
Analyst: RP 

,,,y -------------------------------------------------------------------------------------... -----------------------------------------------

CO!tPOUHD 
QUAMTITATIOll 
LiltIT (ug/L) 

RESULTS 
(ug/L) 

llUANTITATIOll 
LiltIT ( ug/l) 

· RESULTS 
(ugil) 

--------------------------------------------------------------------------------------------------------------------------------------
1,2,4-Trichlorobenzene 10 NO Benzo(a)pyrene 10 llO 
1,2-0ichlorobenzene iO KO Benzo(b)fluoranthene 10 llD 
l,l-Oicblorobenzene 10 NO Benzo(g,h,i)perylene 10 110 
1,4-Dichlorobenzene 10 HD Benzo(k)fluoranthene 10 ND 
2,2'-oxybis (1-Chloropropane) 10 HO Benzyl Alcohol 20 llD 
2,4,5-Trichlorophenol 25 II!) Bis(2-chloroetllaxy)aethane !O llD 
2,4,6-Trichlorophenol 10 110 8is(2-chloroethyl)ether 10 HO 
2,4-Dichloropbenol 10 NO Bis(2-ethylhexyl)ohthalate 10 llO 
2,4-Di1ethylphe110l 10 NO Butylbenzylpbthalate 10 ND 
2,4-0initroonenol 25 Nil Carbazole 10 ltO 
2,4-0initrotoluene 10 *O Chrysene 10 110 
2,6-0initrotoluene 10 NO Dibenzoturan 10 llD 

~loronaphthalene 10 HD Dibenz(a,h)anthracene 10 llO 
iorophenol 10 NO Diethyl phthalate 10 MD 
thy lnaphthalene 10 NO Di1ethyl ohthalate 10 HO 

2-Methylphenol 10 ND Oi-n-Butylphthalate 10 llO 
2-Ni troanil ina 25 HO Oi-n-Octylphthalate 10 MD 
2-Nitrophenol 10 NO Fluoranthene 10 HO 
3,3-Dichlorobenzidine 20 NO Fluorene 10 NO 
3-Nitraaniline 25 ND Hexachlorabenzene 10 HD 
4,6-0initro-2-iethylphenol 25 NO Hexachlorobutadiene 10 HO 
4-Broiophenyl-phenylether 10 HO Hexachlorocyclopentadiene 10 llO 
4-chloroaniline 20 *O Hexachloroethane 10 NO 
4-Chlorophenyl-ohenylether 10 MO Indeno(l,2.3-cd}oyrene 10 l4D 
4-Cbloro-3-aethylphenol 20 NO Isophorone 10 NO 
4-lfethylohenol 10 ND Maphthahne 10 ND 
4-Nitroaniline 2S NO Ni trabenzene 10 HO 
4-Hi trophenol 25 ND N-Nitrosodi1ethyla1ine 10 NO 
Acenapilthene 10 NO H-Hitrosodiphenyla1ine 10 HD 
Acenaphthylene 10 NO H-Nitrosa-di-N-propyfa1ine 10 lff) 

Anthracene 10 NO Pentacblorophenol 25 110 
Benziciine 25 NO Phenanthrene 10 NO 
8enzoic Acid so NO Phenol 10 MD 
BenZG(a)anthraeene 10 NO Pyrene 10 NO 

--------------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSURANCE/QUALITY CONTROL ~..._. 

---------------------------------------------------~-----------------------------------------------------.f.J.()J.lll!:Js..t. ___________ 

.gate 
S11ike Added QC Li1its Soike Added QC Li1its 

(ug/L} (Recovery) t Recovery Surroqata (ug/L) (Recovery) i ~eeovery 

--------------------------------------------------------------------------------------------------------------------------------------
llitrobenzene-dS so (35-114} . 73 ?henol-d5 75 (10-94) 39 
2-Fluorobiphenyl so ( 43-116) 62 2-Fluorophenol 75 (21-100) 54 
Terpnenyl-dl4· 50 (33-141) 105 2,4,6-Tribro1ophenol 75 (10-123) 69 

--------------------------------------------------------------------------------------------------------------------------------------
!lethoa Blank: NA LCS ID: NA flS ID: NA llSD ID: NA 
--------------------------------------------------------------------------------------------------------------------------------------



JOP AMALYTlCriL SE~VI~ES 

• ~~80 "aKe Front Circla. Ste. s. The ~ooolands. TX 77:eo; (7lZl36S-223~ 

LABORATORY REPORT 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Client: 
Project Ma1e: 
?NJject Ito.: 

SA 
NA 
llA 

Client Sa1ple ID: llA Date Sa1oled: MA 
Pt>P Sa1ole ID: 3440.MlCSl (LAB CONT. SANP.) Date Received: NA 
Reoort Mo.: 08727 Oate Reoorted: 07/0S/96 

GC/MS-SEMIVOLATILES (DATA SHEET) 
------------------------------------------------------------------------------------------------------------------------------------
Sa1Dle Katrix: MATER 
Kultiplying Factor: 1.0 
Sa1ple Volu1e: 1000 11 
Extract Yolu1e: 1.0 11 

CO"POUMD 

Dilution: 
Date Extracted: 
Date ~nalyzed: 

LCS TRUE 
VALUE { ug/L} 

l.O 
07 /0l/96 
07/02/96 

LCS 
RESULT {ug/l) 

Method Ref.: S•846-82708 
GC/llS file ID: 08727 . 
Analyst: RP 

LCS LCS REC. 
\ REC. LIMITS 

------------------------------------------------------------------------------------------------------------------------------------
1,2,4-Trichlorobenzene 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
2-Chlorophenol 
4-Chloro-3-iethylDhenol 
4-lli t rophe no l 

~htbene 
oso-di-M-propyla1ine 
hlorophe11ol 

Phenol 
Pyrene 

Surrogate 
Spike Added 

(ug/l) 
QC Li1its 
(Recovery) 

50 22 
50 19 
50 3:S 
75 44 
75 45 
75 14 
so 29 
so 30 
75 34 
75 23 
so 27 

QUALiTY ASSURANCE/QUALITY CONTROL 

% Re<:overy Surrogate 

44 
38 
66 
59 
60 
19 
58 
60 
45 
31 
54 

Spike Added 
{ug/l) 

(39-98) 
(36-97) 
(24-96) 
(27-123) 
(23-97) 
(10-80) 
(46-118) 
(41-116) 
(9-103) 
(12-110) 
(26-127) 

Qt li1its 
(Recovery) % Recovery 

------------------------------------------------------------------------------------------------------------------------------------
Mitrobenzane-dS 
2-Fluorobiohenyl 
Terphenyl-d14 

so 
SQ 
so 

{35-lH) 
(43-116) 
(33-l41) 

•a Pheno 1-ds 
48 2-Fluoroohenol 
J9 2,4,6-Tribro1oonencl 

75 
75 
75 

{10-94) 
(21-100) 
(10-123) 

25 
36 
69 

------------------------------------------------------------------------------------------------------------------------------------
ltethod Blank: 3440.llBUl LCS ID:NA llS ID:MA "so ID:~A 

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

. UOU05ti 

.... 

llo:i« 

~·· 



~OP ~NALYTICAL SE?.VICE~ 

• i680 ~ake front Circle. Ste. 8, The iloadlands. TX 77380: (7131363-2233 

LA80RAfORY REPORT 
·····---········-·········-········-·------·····------------------------·······-----------------------------------------------·-···· ·······-····-------------···········-----·····-··----------------------------------------------------------------------------------· 
Client: 
Project ilue: 
Project !lo.: 

BA 
NA 
MA 

Sa1ple "atrix: NATER 
~ultiplyin9 Factor: 1.0 
S11ple Voiu1e: 1000 11 
Extract Yolu11: 1.0 11 

COMPOUND 

1.2,4-Trichlorobenzene 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
2-Chlorooheaol 
4-Chloro-l-iethylphenol 
4-ltitrophenol 

~phthene · 
roso-di-H-proJ)Yllline 
chloroonenol 

Phenol 
Pyrene 

Client Saaole ID: MA Date Sa1oled: HA 
POP Saaple 10: 3440.WLCS2 (LAS CONT. SAllP.) Date Received: NA 
Re90rt Ha.: D8816 Date Reported: 07/15/96 

GC/~·SatIVOLATILES IOATA SHEtT) 

Oilution: 
Date Extracted: 
Date. Analyzed: 

LCS TRUE 
VALUE [ug/L) 

so 
so 
so 
75 
75 
7S 
so 
50 
75 
75 
so 

1.0 
07/02/96 
07/08/96 

LCS 
RESULT (11g/L) 

26 
26 
39 
57 
58 
20 
34 
45 
48 
32 
36 

ltetllod Ref.: SM846·8210B 
GC/~ File IO: 08816 
Analyst: RP 

lCS 
'REC. 

S2 
52 
78 
76 
77 
27 
68 
90 
64 
43 
72 

LCS REC. 
L1"1TS 

(l9-98 l 
(36-97} 
(24-96) 
(27-123) 
(23-97) 
(10-80) 
(46-118) 
(41-116) 
(9-103) 
(12-110) 
(26-127) 

------------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSURANCE/QUALITY CONTROL 

1~ -----------------------------------------~------------------------------------------------------------------------------------------

Surrogate 
3!>ike Added 

(ug/L) 
QC Lili ts 
(Recovery) t Recovery Surrogate 

Spike Added 
(ug/LI 

QC Lili ts 
(Recovery) ' Recovery 

------------------------------------------------------------------------------------------------------------------------------------
Mitrobenzene-dS 
2-rluarobipnenyl 
Terpheny l ·dl4 

so 
so 
50 

l3S-l14) 
(43-116) 
(33-141) 

64 Phenol-d5 
58 2-Fluorophenol 

119 2,4,6-f ribro1ophenol 

75 
75 
75 

(10-~4) 

(21-100) 
(10-123) 

35 
48 
68 

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

~-~~~:_-~~~~:~~~----~----=~-~".:~~-~~---~~~~~~--~~-~".:~-~-~~-~-~~-~.~~~:~---~-------~-------· 

ooou57 



?DP ~MAlYTICAL SERVICES 
!680 Lake Front Circle, Sta. B, T~ lloodlands. TX 77380; lil3l363-2Z33 

LABORATORY REPORT 
~---------------·------------------------------------------------------------------------------------------------------------------·--------------------------------------------------------------------------------------------------------------------------------------e 

tl
ent: 
ect 1111e: 

JeCt Mo.: 

!IA 
ltA 
MA 

Client Sa1ple iD:~Pl·MN04-GMl"S 

PDP Sa1pie ID: 3440.03HS (ftATRIX SPilE) 
Report No. : 1)8864 

GC/KS-5EMIYOLATIL£S (DATA SHE~T) 

~ate Sa1Dled: 061:8/90 
Data Received: 06/29/96 
Oats Reoorted: 07/15/96 

·------------------------------------------·------------------------------------------------------------------------------------- ~<'·, 

Saple llatrix: 
llultiplying Factor: 
SaDle Volume: 
Extract Volute: 

NATER 
LOO 
1000 11 
1.0 •l 

OUANTITATION 
LlllIT { ug/L) 

1,2,4-Trichloroilenzene 
1,2-Dichlorobenzena 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis (1-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichloropbenol 
2,4-0ichlorophanol 
2,4-0iaethylphenol 
2,4-0initrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluane 

-

loronaphthalene 
orophenol 

thylnaphthalene 
2-ltethylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3-Dichloroilenzidine 
3-Ni troani 1 ine 
4,6-0initro-2-aethylphenol 
•~Bro1ophenyl-phenylether 

4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Chloro-3-iethylphenol 
4-!lethylphenol 
Mi troaniline 
4-Mitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benziciine 
Benzoic Acid 
8enzo~a)anthracene 

10 
iO 
10 
10 
10 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
25 
10 
20 
25 
25 
10 
20 
10 
20 
10 
25 
25 
10 
10 
10 
25 
50 
10 

Dilution: 1.0 
Date Extracted: 07/01/96 
Date Analyzed: 07/11/96 

RESULTS 
{ug/ll 

48 
110 
KO 
52 
110 
KO 
ND 
ID 
llD 
NO 
37 
HD 
ND 
86 
NO 
MD 
HO 
ND 
KO 
NO 
NO 
NO 
ND 
llD 
64 
MD 
HD 
51 
41 
llO 
MO 
NO 
ND 
ND 

CO!tPOUllD 

Benzoi.a}pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
Bis(2-tbloroethoxy)1ethane 
Bis(2-chloroethy1)ether 
Bis(2-ethylhexyl)phtbaiate 
Butylbenzyiphthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Dibenz(a,~)anthracene 
Oiathyl pbthalate 
Di1ethyl phthalate 
Oi-n-Butylphthalate 
Di-n-Octylpnthalate 
Fluoranthene 
fluorene 
Hexacnlorooenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroetha11e 
Inoeno(l,2,3-cd)pyrene 
Isophorone 
NaDilthalene 
Nitrobenzene 
N-Kitrosodi1ethyla1ine 
M-Nitrosodiphenyla1ine 
M-Nitroso-di-H-propyla1ine 
Pentachlorophenol 
Phenanthrene 
Pllenol 
Pyrene 

llethod Ref.: SW846-8270B 
SC/tr.i File ID: 08864 
Analyst: RP 

QUAHiITATIOH 
l!IHT lug/L) 

10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
iO 
10 
10 
10 
10 
!O 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
10 
10 

. RESULiS 
(ug/L} 

· ao 
KO 
MO 
NO 
ND 
HO 
MD 
MO 
MD 
NO 
NO 
ltO 
MO 
NO 
MO 
KO 
MO 
NO 
110 
MO 
HD 
llO 
MO 
ND 
ND 
MD 
MO 
MO 
llO 
55 
46 
HD 
80 
36 

-

-------------------------------------------------------------------------------------------------------------------------------------- ~' 
QUALITY ASSURAHCE/QUALITY CONTROL r-!i 

-----~------~----------------~----------~---------------------~-----------~-----------------------------11.(}J.l(J~ --------
Spike Added QC Lili ts SDike Added QC Lili ts 

te (lig/L) (Recovery) \ Recovery Surrogate (uq/l) (Recovery) ' Recovery 
------------------------------------------------------------------------------------------------------------------------------- -Ni trabenme-d5 so (35-lU) . 85 Phenol-dS 75 (10-94) 100 

2-Fluorobiphanyl SO {43-116) Bl 2-Fluoropnenol 75 (21-100) 101 ' 
Terphenyl-dl4. SO (33-141) 69 2,4,6-TribrolOphenol 75 (10-123) 79 
-------------------------------------------------------------------------------------------------------------------------------------· 
llethod Blank: 3440.llBLU LCS ID: 3440.ILCSl llS IO: MA "5tl !!): iiA 

-------------------------------------------------------------------------------------------------------------------------------------- ~% 
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~OP ~NAlYTiC~l SERVICES 
ib8C Lake front Circle, Ste. 8, The •oadlands, TX 77;)80; (7131363-2233 

~A80RATORY AEPOAT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~' 
rtA Client Sa1ole iD:MPL-11'104-~Wll!SD uate Sa1ciea: 06128/96 

3440.03"SD ("ATRIX SPI~E OUPL!CATE) Date Received: 06/29/96 t Na1e: ltA POP Sa1ple IO: 
ect !lo.: ~A ~eport Mo.: 08865 Date Reported: 07/15/96 

GC/~S-SE"IVOLATILES (DATA SHEEii 
------------------------------------------------------------------------------------------------------~-------------------------------
Saacle "atrix: llATER Dilution: 1.0 "etbod Ref.: S)18.16·82708 
"ultiplying Factor: 1.00 Date Extracted: 07/01/96 GC/llS File ro: 08865 
Sample Volu1e: 1000 11 Date Anaiyzeo: 07/11/96 Analyst: RP 
Extract VolU1e: 1.0 •l 
--------------------------------------------------------------------------------------------------------------------------------------

QUANTITATIDll RESULTS QUANTITATIOll RESUUS 
COltPDUMO LIIUT ( ug/L) (ug/L) COltPOUID l1"IT ( ug/L) (ug/l l 
--------------------------------------------------------------------------------------------------------------------------------------
1,2,4-Trichlorobenzene 10 41 &anzo(a)pyrene 10 . ltD 
1, 2-0ichlorobenme. 10 HO 8enzo(b)fluoranthene 10 llO 
1,3-0ichlorobenzene 10 ND BenLo(g,h,i)perylene 10 ND 
1,4-Dichlorobenzene 10 42 Benzo(k)fluoranthene 10 NO 
2,2'-oxybis (1-Chlorapropane) 10 HD Benzyl Alcohol 20 MD 
2,4,5-Trichloropbenal 25 NO Bis(2-chloroethoxy}1ethane 10 MD 
2,4,6-Trichlorophenol 10 MO Bis(2-chloroethyl}ether 10 NO 
2,4-Dichlorophenol 10 ND 8is(2-ethylbexyl)phthalate 10 KO 
2,4-0iiethylphenol 10 ND Butylbenzylohthalate 10 NO 
2,4-Dinitropbenol 25 NO Cart>azole 10 ltD 
2,4-0initrotaluene 10 36 Chrysene 10 HO 
2,6-Dinitrotoluene 10 NI) Oibenzoturan 10 NO 
~ ........ ,,.1 ... 10 MO Oibenz(a,h)anthracene 10 MO 

orophenol 10 ft8 Oiethyl phthalate 10 NO 
hyl11aphthalene 10 NO Di1ethyl phthalate 10 MD 

2-llethylphenol 10 110 Oi-n·Butylphthalate 10 llO 
2-Ni troaniline 25 110 Di-n-Octylphthalate 10 llD 
2-Mitrophenol 10 NO Fluoranthene 10 llO 
3,3-Dichlorobenzidine 2D 110 Fluorene 10 ND 
3-lli troaniline 25 ND Hexachlorobenzene 10 llD 
4,6-Di11itro-2-.ethylphenol 25 ND Hexachlorobutadiene 10 NO 
4~Brot0phenyl-phenylether 10 NO Hexachlorocyclope11tadiene 10 llD 
4-Cllloroanilille 20 ND Hexachloroathane 10 ND 
4-Chlorophenyl-phenylether 10 MO Indeno(l,2,3-cd)pyrene 10 110 
4-Chloro-3-iethylphenol 20 54 lsophorone 10 llD 
4-llethylphenol 10 llD NaDhthalene 10 llO 
4-Mi troani line 25 MO llitrabenzene lD llD 
4-Mi traDhenol 25 48 N-Nitrosodi11thyla1ine 10 MO 
Acena phthene 10 39 M-Nitrosodipbenyla1ine 10 HO 
~enaphthylene 10 ND N-Hitroso-di-H-propyla1ine 10 47 
~nthracene 10 NO Pentachlorophenol 25 43 
Benzi dine 2S ND Phenanthrene 10 llD 
aenzoic Acid 50 MO Phenol 10 65 
lenzo~a)anthracene 10 NO Pyrene 10 35 

--------------------------------------------------------------------------------------------------------------------------------------
DUALITY ASSURANCE/QUALITY CONTROL . 1 ,, ,~tl 

-----------------------------------------------------------------------------------------------------------t.l.(}1.1.~-'-l~------------

• 

Spike Added QC Lilits Spike Added QC Li1its 
ate {ugjL) (Recovery} ' Recovery Surra9at11 (ug/L) (Recovery) ' Recovery 

---------------------------------------------------------------------------------------------------------------------------------
Nitrabenzene-d5 
2-Fluorobipbenyl 
Terphenyl-d14. 

so 
so 
50 

(35-114} . 
(43-116) 
(l3-14l) 

73 
74 
42 

?henol-d5 
2-fluorophenol 
2,4,6-Tribro1aohenol 

75 
75 
75 

(10-94} 
(21-100) 
(10-123) 

79 
82 
75 

--------------------------------------------------------------------------------------------------------------------------------------
11ethod Blank: 3440.Hlll LCS IO: 3440.•LCSl llS ID: !IA ~SD ID: llA 
--------------------------------------------------------------------------------------------------------------------------------------



nt: 
ct 11a1e: 
ct Mo.: 

llethod Ref.: 

SAMPLE 

~DP Suple ID: 
Client Sa1ple ID: 
Suph Value: 
Extract Volute: 
Dilution: 
Date Analyzed: 
GC/KS File IO: 

COPIPOUNO 

?OP ANALYTICAL SERVlCES 
1680 Lake Front Circle, Ste. a. Tile ~oodlands, iX 7i380; (7131.363-2233 

!tA 
NA 
NA 

LABORATORY REPORT 

Date Receiveo: ~A 

Date ReDOrted: 07/15!~6 

Report Mo.: J440S03Q 

GC/Pl5-SEKIVOLATILES (PIATRIX SPIKE AMO KATRIX SPIKE DUPLICATE RECOYERY.SUltllARY} 

51846-82708 

3440.03 
"Pl-111104-GU 

1000 11 
1.0 •l 
1.0 

07/11/96 
D8863 

SPilE 
AODED (119/L) 

Suple llatrix: llATER 

llA TRIX SP IlE 

------------
115 Saoie ID: 3440.03"5 
Client Sa1ple ID: PIPl-llll04-GlllllS 
5uole Volll9f!: 1000 11 
Extract Volute: 1.0 •l 
Dilution: 1.0 
Date Analyzed: 07/11/96 
&C/llS rile ID: 08864 

llA TRIX SP UE 

5AllPLE 
CONCENTRATION {ug/L) 

PIS 
CONCENTRATION (ug/L) 

Analyst: RP 

"ATRIX SPIKE DUPLICATE 
----------------------
!ISO Suple lD: 3440.031150 
Client Suple ID: ltPl-lftlO•-Glll!\~C 

Saple V!)lu11: 
Extract VolU1e: 
Dilution: 
Date Analyzed: 
GC{llS File IO: 

llS 
' REC. 

1000 
. l.O 

1.0 
07/U/96 
08865 

QC LIPIITS 
REC. 

•l 
•l 

-

-------------------------------------------------------------------------------------------------------------------------------------- ~ 
1,2,4-Trichlorobenzene so KO 
1,4-0ichlorobenzene 50 HD 

~initrotoluane 50 ND 
arophenol 75 ND 
oro-3-nethylpllenol 75 MD 

4-llitroohenal 75 NO 
Acenaphthene so ND 
M-Hitroso-di-N-propyla1ine so 6 
Pentachloropllanol 75 ND 
Phenol 75 lit) 

Pyrene 50 ND 

SPIKE SAMPLE 
COHPOUNO ADDEO (ug/L) CCllCENTRATIOll (ug/L) 

48 
32 
37 
86 
64 
51 
41 
55 
46 
80 
36 

MATRIX SPIKE DUPLICATE 

:tSD 
COMCENTRATiON (ug/L) 

96 
104 * 

74 
115 

85 
68 
82 
98 
61 

107 
72 

"SD 
~ REC. RPO 

(39-98) 
(36-97) 
(24-96) 
(27-123) 
(23-97} 
(10-80) 
(.f6-118) 
(41-U6) 
{9-103) 
(12-110) 
(26-127) 

QC UPIIiS 
RPO. REC. 

--------------~-----~--~-------------------------------------------------------------~------~~-------------~-----~----------- ,... 
1,2,4-Trichlorabenzene SO ND 41 82 15.7 42 (3~-98i 
1,4-0ichlorobenzene SO llO 42 84 21.J 28 (36-rn 
2,4-0initrotoluene SO ND 36 72 2.7 28 (24-96i 
2-Chlorophenol 75 ND 68 91 23.4 40 (27-m; 
Hhloro-3-ietllylphenol 75 ND 54 72 16. 9 28 {23-971 
Mitrophenol 75 MD 48 64 6.1 •2 (10-30) 
Acanapllthene SO HO 39 78 3.0 31 l•o-llSl 
N-llitro50-di-K-propyl11ine SO 6 i7 82 H.8 SO (41-116/ 
Pentichlorophenol 75 ND U 57 6. 7 38 (9-103 ~ 

~---------------~-------~~-~----------------------~-------------------------;~----~----------~~----~:~~~-----~~----~~~=~~~i-
., : Values outside of QC li1its 

RPO: O out of 11 outside li1its 
Spike Recovery: l out at 22 outside li1it5 

000060 



• 

METALS 

~-
000061 



PDf AllALYTICAL SERVICES 

• 
1680 Lake Front Circle, Ste. B; The ttoodlands, TX 77380: Phone {713}363-2233 

LA80RATORY REPORT 
-------------------------------------------------------------------------------------·------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Client: llA 
Project Jiau: llA 
Project llUlber: !IA 

Suple llatrix: llATER 

Client Salple ID: llA 
POP S11pl1 ID: ICP8290 (llETHOO BLANK) 
Report ll111blr: ICPB290 

TOTAL llETALS {DATA SHEET) 

Oata Sa1pled: IA 
Date Rlctived: llA 
Olte Reported: 07/12/96 

units: . lg/l 

----------------------------------------~---~~-------------------~------------~--------------------------------------
DATE DATE QUAllTITATION 

AMALYTE ltETllOO PREPARED AllALYlED LIMIT RESULT AllAlYST 

----------------------------------------.-.-----------------------------------------------------------------------------~----------
Al•inu1 Stl846-6010A 01-o«J-96 07-10-96 0.10 ID DOC 
Antiuny Sd46-6010A 07-o«J-96 07-10-96 0.06 MO DDC 
Ars1nic Sl846-6010A 07-09-96 01-10-96 o.oos NO DOC 
briUI SM846-6010A 07-o«J-96 07-10-96 0.01 llO ooc 
81rylliU1 SllS46-6010A 07~96 07-lo-96 0.005 MO ooc 
Boron Sl84&-6010A 07-09-96 07-11-96 0.05 NO DOC 
tadliUI SMM6-6010A 07-09-96 07-lo-96 0.005 llD DOC 
calciua SllU6-60l0A 07-09-96 07-10-96 1.0 lft) DOC 
Cllr01iU1 Sl846-6010A 01-o«J-96 07-10-96 0.01 ND ooc 
CObalt SIM6-6010A 07-99-96 07-10-96 0.01 lft) DOC 

- Sl846-6010A 07-99-96 07-10-96 0.02 llD DOC 
Sl846-6010A 07-99-96 07-10-96 0.10 1111 OGC 
S.a4&-6010A 07-09-96 07-lo-96 0.005 llO DOC 

ltaQnesia Sl846-6010A 07-09-96 07-10-96 l.O llO DOC 
ltangaMH 51846-60101\ 07-09-96 07-10-96 0.01 NO DOC 
llolybdenUI Sll846-6010A 07-09-96 07-11-96 0.02 llO DOC 
Mickel SIU6-i010A 07-o9-96 07-10-96 0.0-4 llD DOC 
Potassiu1 Sll8<46-6010A 07-09-96 07-10-96 5.0 llO ooc 
Seleniu1 Sll846-6010A 07-09-96 07-10-96 0.005 HD DOC 
Silver Sl846-6010A 07-09-96 OM0-96 0.01 ND ooc 
Sodi• Sl846-6010A 07-09-96 07-10-96 1.0 ND DOC 
ThalliUI Sll846-6010A 07-09-96 07-10-96 0.005 llD DOC 
YanadiUI Sl846-6010A 07-09-96 07-10-96 0.01 llO DOC 
Zinc SM846-6010A 07-G9-96 01-10-96 0.02 lO ooc 

--------------------------------------------------------------------------------------------------------------------------------------
. QUALITY ASSURAllCE/QIUILITY COllTAOL _______________________________________________________________________ ___.. _________________________________________________________ _ 

ICP "8~hod Slank ID: 
CfAA llethod Blank ID: 
CVAA llltllod 8lanlt 10: 

llA 
RA 
llA 

ICP LCS ID: llA 
&FAA LCS ID: llA 
CYAA LCS IO: NA 

ICP ltS ID: NA 
&FAA llS ID: NA 
CVAA llS ID: NA 

ICP LCSO ID: NA ICP llSD ID: HA 
&FAA LCSD ID: llA &FAA llSO ID: llA 

• 

CVAA LCSD IO: llA CVM !ISO ID: NA 

---------------------------------------------------------------------------------------------.------------------~-----------

OOOOG~ 
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POP ANALYTICAL SERVICES 

• 1680 Lake front Circle, Ste. 8; The loodlaacis, TX 77380: Phone 1713)363-2233 

LABORATORY REPORT 
··------·--·--·-------------------·-----------------------------------------------------------------··------------------------------·-··-----------------·-·-·--·-----------------------------------------------------------------------------------------------------··· Client: NA 
Project Mate: HA 
Project lh11ber: llA 

-------------------------~-·----~ 
Saaple Matrix: WATER 

Client Sal'lt IO: llA 
POP Sallple ID: 1168244 (METHOD 8UUll) 
AePOrt lulber: 1168244 

TOTAL METALS (OATA SHEET) 

Date Salpled: llA 
Oate Recei¥eel: lllt 
Oate Reported: 07/08/96 

U~its: . 19/l 
-------------------------------------------------------------------------------------------------------------------------------------

t\llALYTE KET HOO 
DATE 

PREPARED 
DATE 

AltAL'tZED 
QUAllTITATIOI 

LDllT RESULT ANALYST 

--------------------~-----~-------------------------------------------------------------------------------------------------------
Mercury Sl846·7470A 07-02-96 07-0J-96 0.00020 

• 

---------------------------------------------------~---------------------------------------------------------------------------------
QUALITY ASSURAllCE/llUALITY CO"TROL 

-----------------------------------------------------------------------------·-------------------------------------------------------

lCP K1tllod Blank ID: llA 
GFAA lltthod alank ID: llA 

ICP LCS ID: MA 
&FAA LCS ID: NA 
CVAA LCS ID: HA 

ICP llS ID: !IA 
GfllA llS ID: KA 
CYAA llS ID: IM 

CVAA llttllod Blanl ID:· llA ICP LCSD 10: NA ICP JtS0 ID: llA 

~----~~-------------------~-----~~~~ ~~ !;~_;;_____ _________________________________________ ~~ ~ ~:~ ~--------

OOOOfi:J 
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POP AllALYTICAL SERVICES 

• 
1680 lake Front Circle, Ste. B; The lkladlands, TX 77380; Phone 1713)363-2233 """ 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: llA LCS ID: ICPL290 hte Rl110rt1d: 07/12/% l!O' 

Project Nan: MA LCSO ID: ICPL2'00 Report 1'•ber: ICPl.2'10 
Project Naber:HA 

'*" 
TOT Al llETALS (LABORATORY CONTROL SAMPLE AllO LABORATORY COMTROl SMfllE DUPLICATE) 

----------------------------------------------------------------------------------~-------------------------------~--------------- "* 
Sa.pie llatrix: llATER Units: . 119/L 

---------------------------------------------------------------------------~------------~--------------------------------------- ""' 
LCS LCS LCSO LCSO 

DATE DATE TRUE FOUllO l RECOVERY FOUIO l RECD¥ERY RPO """ 
ElEllUT llET.HOD PREPARED ANALYZED VALUE VALUE (80-120) VALUE (80-120) (20) AllALYST 

II>' 

------------------------------------------------------~------------------~-------------------------------------------------·-----
Alu1inu1 Sd46-6010A 07-09-96 07-10-96 5.0 5.22 104 5.44 109 4.1 ooc ,.,, 
Anti1ony Slf846-6010A 07-M-96 07-10-96 1.25 . 1.31 105 1.33 106 1.5 DOC 
Arsenic SU46-6010A 07-09-% 07-10-96 0.25 0.261 104 0.266 106 l.9 DOC 
BariUI Sll846-6010A 01-o9-96 07-10-% 5.0 5.11 103 5.27 105 u DOC 
Berylli111 .. 6-6010A 07-M-% 01-10-96 0.125 0.134 107 0.136 109 1.5 ooc ,t;.,, 

Boron su.46-6010A 07-M-% 07-11-96 0.25 0.30 120 0.30 120 0.0 DOC 
Cadliua Sl846-6010A 07-09-96 07-10-96 0.125 0.123 98 0.125 100 1.6 ooc 
Calcia Sll846-6010A 07-o9-96 01-10-96 62.S 61.BO 99 63.2 101 2.2 ooc 

"'' Chro1iu1 SIM6-6010A 07-M-% 01-10-96 0.50 0.523 105 0.532 106 1.7 DOC 

-
Sl846-6010A 07-09-96 01-10-96 1.25 1~29 103 l.l2 106 2.3 DOC 
Sl846-6010A 07-09-% 07-10-96 0.625 0.643 103 0.668 107 3.8 ooc 
Sll846-6010A 07-99-96 01-10-96 2.S 2.55 102 2.63 105 3.1 ooc 

Lud Sl846-6010A 07-99-96 07-10-% 0.25 0.247 99 0.251 100 1.6 DOC 
llagnesiu1 Sl846·6010A 07-09-% OM0-96 62.S .62.3 100 63.3 101 1.6 DOC 
Kanganese Sl846-6010A 07-69-% 07-10-96 1.25 1.31 105 1.33 106 1.5 DOC 
llolybdenua SH46·6010A 07-99-96 07-11-96 0.25 0.26 104 0.26 104 0.0 DOC 
Nick al SllU4-6010A 01-09-% 07-10-96 1.25 1.27 102 1.3 104 2.3 DOC 
PotassiUI Sl846-6010A 07-G9-96 07-10-96 62.5 66.9 107 71.3 114 6.4 ooc 
SeleniUI SH46~6010A 07-09-96 07-10-96 0.25 0.254 102 0.253 101 0.4 DOC 
Siiver SA46-6010A 01-09-% 07-10-96 0.625 0.65 104 0.666 107 2.4 DOC 
SodiUI Sll846-6010A 07-fl-% 07-10-96 62.5 61.9 99 6U 104 4.6 DOC '* Thalliu1 9846-601011 07-09-96 07-10-96 0.25 0.242 97 0.25 100 3.3 ooc 
Yanadiu1 SM846-6010A 07-09-96 07-10-96 l.25 1.28 102 1.31 105 2.3 DOC 
line SU46-6010A 07-fl-96 OT-10-96 1.25 l.31 105 1.32 106 0.8 DOC 

"'' 

QUALITY ASSURAflCE/QUALITY CONTROL 

Katllod Blank ID: ICP8290 

-------------------------------------------------------------------------·---------------------------------------------.--------------

• 
000064 
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PDP AllALYTICAL SERVICES 
1680 lake Front Circle, Ste. 8; The lloodlands, TX 77380; Phone (713)363-2233 

• LABORATORY REPORT 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Client: MA LCS ID: ll&l244 Date Reported: 07 /08/96 

Project ltaae: llA LCSO 10: H&l2 .. D • Report lvner: 116L244 
Project llU1ber :llA 

TOTAL MTALS (LABORATORY CONTROL SA"PLE AllO LABORATORY COITROL SHPLE DUPUCATtl 
--------~---~-~-------~---------~----------------------------------~~ 
S.wiple "atrix: MATER 

ELEl!ENT 

lttrcury 

• 

DATE 
PREPARED 

Sl846-7470A 07-02·96 

DATE 
AllALYZED 

TRUE 
VALUE 

07-03-96 0.0020 

LCS LCS 
FOUND ' RECOVERY 
VALUE (80-120) 

0.0020 100 

Units: . 19/l 

LCSD LCSO 
FOUllD ' RECOVERY ~ 
VALUE (80-120) (20) AIAL YST 

0.0020 100 o.o 

------------------------------------------~-----~----·----------------------~~--------------------------------~------------
. QUAlITY ASSURAMCE/GUAlITY CDMTROl 

--------------~--------------------------------------------------------------------------------------------------~--------------
ltathod 8lank ID: HG8244 

----------------------------------------------..------------~--------------------------------------------------------------------------

• 
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POP AllALYTICAL SERVICES 

• 
1680 lake Front Circle, Ste. 8: The Moodlands, TX 77380; Phone 1713)363-2233 

l.AIOIATOAY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llA PDP llS ID: 3440.0JllS Date SU,led: llA 
Project Nae: llA POP ltSD ID: 3440.03KSll Date Rlaived: NA 
Project Himber: NA Report Naaber:I441MIS03 Date Reported: 07/12/96 

TOTAL llETAlS (llATRIX SPilE AllO llATRIX SPIKE DUPLICATE) 

-------------------------------------------------------------------------------------------------------------------------------
Sa1ple "atrix: lfAJER units: q/L 
------------------------------·-------------------- ··--------------------------

llATRIX MTRIX PERCEil ltATRIX PERCE Ill 
DATE DATE SAJIPLE SPIIE SPllE REC1JVERY SPUE DUP RECOVERY RPO 

ELEllEllT llETllOO PIEPARED ANALYZED VALUE AOOED VALUE (75-125) VALUE (75~1251 (20) 

-------------------~---------------------------------------------------------------------------- ·--
,.... _________________ 

"" 
Alu1inU1 Sll846-6010A 01-o9·96 07-10-96 5.16 2.0 8.53 uai 9.18 111* 7.3 
Anti1ony Slf846-6010A 07-09-96 07-10-96 HD 0.50 0.51 102 o.so 100 2.0 
Arsenic Sl846-6010A 07-o9-96 07-10-96 llD 2.0 1.97 99 1.94 97 l.S 
Bari111 SU46-6010A 07-09-96 07-10-96 0.035 2.0 2.1 103 2.07 102 1.4 
Berylliu1 SW84'·6010A 07-09-96 07-10·96 NO 0.05 G.0545 109 0.0536 107 1.7 
Boron Sl846-6010A 07-o9-96 07-11-96 0.046 0.25 O.JS 114 0.373 123 u 
Cld1i111 Sl846-6010A 07-o9-96 07-10-96 llO 0.05 0.047 94 0.046 92 2.2 
Cllci111 Sl846-6010A 07-09-96 07-10-96 26.5 llA 74.7 llA 73.9 llA 1.l 
Chro1i111 511846,0lOA 07-o9-96 07·l0-96 llO 0.20 0.205 102 0.203 102 1.0 

-
Sl846·6010A 07-o9-96 07-10-96 MO 0.50 0.503 101 0.495 99 1.6 
Sl846-6010A 07-09-96 07-10·96 llO 0.25 0.274 110 0.269 108 1.8 
51846,0lOA 07-o9-96 07-10-96 4.02 1.0 5.08 n S.29 n 4.1 

Lead Sl846·6010A 07-o9-96 07-10-% llO 0.50 0.481 96 0.47 94 2.5 
"agnesiu1 Sl846·6010A 07-09-96 OJ·lG-96 9.2 llA 57.8 llA 57.l MA l.2 
ltanganese Sl846-6010A 07-09-% 07-10-96 0.095 0.50 0.601 101 0.594 100 1.2 
ltercury Sl846-7470A 07-02-96 07-03-96 MO 0.001 0.0012 120 0.0012 120 0.0 
llolybdenua Sl846·6010A 07-o9-96 01-11-% HD 0.25 0.25 100 0.25 100 0.0 
Nickd SW846-6010A 07-09-96 07-10-96 llO 0.50 o.s 104 0.511 102 1.7 ... 
Potassi111 Sl846·6010A 07-o9-96 07-10-96 21 NA 81.l NA 86 HA 1.3 
Seleniu Sl8"46·6010A 07-o9-96 07-10-96 0.011 2.0 1. 98 98 1.96 97 u 
Silver Sll846-6010A 07-09-96 07-10-96 II) 0.05 0.047 94 0.047 94 0.0 
Sodi111 SQ46·6010A 07-09-96 07-10-96 241 NA 344 llA 342 llA 0.6 

~'f 

ThalliUI Sl846·6010A 07-o9-96 07-10-96 NO 2.0 t. 92 96 !.89 95 1.6 
Yanadiu1 Sl846-6010A 07·09-96 07·10-96 0.016 0.50 O.Sl1 100 0.512 99 1.0 
Zinc Sl846-6010A 07-09-96 07-10·96 0.058 0.50 0.545 97 0.529 94 3.0 

-------------------------------------------------------------------------------------------------------------------------------------
ICP Batch ID: ICP8290 
&FAA Batch ID: llA 
CVAA ~tch ID: 1168244 

• : !Delicates the value is outside control liaits. 
ii : High analyte concentration prevented accuratt deter1ination of the .atrix spike recovery. 
~he s11ple required a past-digest (instr1111ntJ dilution resulting in a dilution of the aatrix spike added. 
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POP AKALYTICAL SERVICES 

• 
1680 Lake rront Circle. Ste. B; The lloodlands, Texas 77380; Phone Pll)l63-22l3 

LABORATORY REPORT 
··---··----·--------------·········----·------------------------------------------------------------------------·--------------------------------------------------------------------------------------------------------·-------------------------------------------------
Client: 
Project Mile: 
Project Ito.: 

MA 
MA 
MA 

Client Saaple 10:NA 
PDP Saaple ID: 3436.NSlll {KEiHOD BLANK) 
Report Mo.: E01S46 

Date Saaoled: MA 
Date Received: HA 
Date Reported: 07/15/96 

GC-ORGAHOCHLORiHE PESTICIDES AND POLYCHLORINATED 8IPHENYLS (DATA SHEET) 
----------------------------------------~---~---------------------------~----~-----------------~------------------------------- ""' 
Sataie "atrix: NATER 
"ultiplying factor: 0.010 
Saaole Volute: 1000 11 
Extract Volute: 10 11 

4,4'-000 
4,4'-00E 
4,4'-00T 
Aldriil 
alpna-BHC 
:Jeta-BllC 
Chlordane (Technical) ti-IHC nn 

ulfan I 
Endosulfan U 
Endosulfan sulfate 
Endrin 

QUAHTITA TIOH 
Lum (ug/L) 

0.10 
0.10 
0.10 
o.os 
0.05 
o.os 
l.00 
0.05 
0.10 
0.05 
0.10 
O. lO 
0.10 

Dilution: 1.0 
Date Extracted: 07i01/% 
Date Analyzed: 07/02/96 

RESULTS 
( ug/t) 

KO 
NO 
ND 
ND 
MO 
llO 
ND 
ND 
MD 
NO 
NO 
ND 
MD 

Endrin aldehyde 
Endrin ketone 
ga11a-BHC {Lindane) 
He11tacblor 
Heptachlor epoxide 
llethoxychlor 
Toxapllene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

"etllod Ref. : 
GC File 10: 
Analyst: 

QUAHTITATION 
LIMIT (ug/L} 

0.10 
0.10 
0.05 
0.05 
0.05 
0.50 

5 
l 
2 
l 
l 
1 
1 
1 

SW846-8.080A 
E01546 
Sii 

RESULTS 
(ug/LJ 

NO 
ltO 
ND 
Ill 
!ID 
llD 
MO 
llO 
ltl) 

KO 
NO 
llO 
Ill) 

HD 

$,:-;' 

'"" 
"''° 

Ill"' 

""'' 

II"' 

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

Surrogate 

Tetrachloro-m-xylene 
Decachlorabiphenyl 

QUALITY ASSURANCE/QUALITY CONTROL 

Spike Added 
(ug/l) 

0.2 
0.2 

QC Li ti ts 
(Recovery) , 

(30-lSOl 
(30-lSO} 

' Recovery 

76 
86 

------------------------------------------------------------------------------------------------~-------------------------------------
!lethod Blank IO: MA LCS ID: MA llS ID: MA llSD ID: HA OUP IO: MA 

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

UUU 06~ 
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lDP ~llALYTiC~l SERVICES 

• 1680 Lake Front Circie. Ste. B: ihe ~oociiands,Texas i73SO:?honel7131363·2Z3J 

LA86RATORY REPOlT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: 
Project Hue: 
Project No.: 

NA 
NA 
MA 

Client Sa1ale ID:MA 
POP Sa1ole ID: .3436.NLCSl (LAB CONTROL SAl'IPLE) 
Ae!IQrt Mo.: £01547 

GC-ORGAllOCHlORIHE PESTICIDES AMO POLYCHLDRillATED 8lPHEMYLS 

Date Sa1oled: MA 
Date Received: NA 
Data Reoortea: 07/15/96 

--------------------------------------~--------------------------------------------------------------------------------------------
Sa1ole ftatrix: MATER 
"ultialying Factor: 0.010 
Sa1ple Volu1e: 1000 11 
Extract Volu1e: 10 11 

Dilution: 1.0 
Date Extracted: 07/01/96 
Data Analyzed: 07/02/96 

Ke tl\od Raf • : 
GC File ID: 
Analyst: 

511846-B080A 
£01547 
s" 

---·--------------j----------------------------------------------------------------------------~------------------------------------

COMPOUND 
LCS TRUE 
VALUE (ug/l) 

LCS 
RESULT (ug/L) 

LCS 
\ REC. 

LCS REC. 
l1"ITS 

--------------------------------------------------------------------------------------------------------------------------------------
4,4'-00T 1.0 1.16 116 (38-127) 
Aldrin 0.5 0.330 66 l_40-120l 
Dialdrin LO 1.08 108 (52-1261 
Endrin l.O 1.14 114 (56-12.11 
ga11a-8KC (Lindane) 0.5 0.566 113 (56-123} 
Keotachlor 0.5 0.338 68 (40-131) 

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

• 

-------------------------------·------------------------------------------------------------------------------------------------------

Surrogate 

~LITY ASSURAllCE/GUALITY CONTROL 

Soike·Addad 
{ug/L) 

QC li1its 
(Recovery) ~ Recovery 

-------~------------------------------------------------------------------------------------------------------------------------------
Tatrachloro-1-xylene 
Oacachlorobiohenyl 

0.2 
0.2 

(30-lSOI 
(30-150) 

Bl 
80 

----------------------------------~------------------------.------------------------------------------------------------------------

OOUO~i9 



:~p AllAl'ff1CAL SERVICES 

• 1650 LaKe Front Cirtie. Ste. B; The 1'oodlands, Texas 77380; ~hone 1713136~-2233 

LABORATORY REPORT 
·------------·------------------------------------------------------------------------------···--------------------------------------·---------·---------------------------------------------------------------------------····--------------------------------------------
Client: 
Project h11: 
Project 110.: 

NA 
llA 
AA 

Client Sa1ole ID:KPL-nll04-GllNS Data suoled: 
PDP Sa1~le iD: 3440.03"S (MATRIX SPllEJ Date Received: 
Re!IO rt Mo • : EOlSS2 Oate Re!>Qrted: 

&C-ORGAllOCHLORINE PESTICIDES AND POLYCHLORillATEO BlPHEHYLS (DATA SHEET) 

Sa1ole Katrix: •ATER 
Moltiolying Factor: 0.020 
Saaple Volu1e: 500 11 
Extract Volu1e: 10 11 

QUANTITATIOM 
CO"POONO LIMIT (ug/l) 

Oilution: 1.0 
Oate Extracted: 07/01/96 
Date Analyzet: 07/02/96 

RESUlTS 
(ug/L} COl!PCUKD 

Method Ref.: 
GC File ID: 
Analyst: 

QUAKTITATIOM 
u1m {ug/L} 

06/28/96 
06/29/'16 
07/15/96 

SW846-8080A 
E01552 
s" 

RESUlTS 
(ug/L) 

--------------------------------------------------------------------------------------------------------------------------------------
4,4'-0DD 0.20 
4,4'-00E 0.20 
4,4'-00T 0.20 
Aldrin 0.10 
dpha-BHC 0.10 
beta-8KC 0.10 
Chlordane 1. Technical) 2.00 

.-BHC 0.10 
rin 0.20 

• ul fan I 0.10 
Endosul fan II 0.20 
Endosulfan sulfate 0.20 
Endrin 0.20 

Surrogate 

MD Endrin aldehyde 
NO Endrin ketone 

3.35 ga111a-8HC (Lindane} 
l.79 He11tachlor 

HO Heptachlor epoxide 
ND llethoxychlor 
!ID Toxa11hene 
KO Aroclor-1016 

3.17 llroclor-1221 
HD Aroclor-1232 

"° 
Aroclor-1242 

ND Aroclor-1248 
3.39 Aroclor-1254 

Aroclor-1260 

QUALITY ASSURANCE/QUAlITY CONTROL 

S!like Added 
(ug/l) 

QC li1its 
I.Recovery) · 

0.20 NO 
0.20 MO 
0.10 l.63 
0.10 l.32 
0.10 Ill> 
l.00 MD 

10 llO 
2 KO 
4 MD 
2 MO 
2 NO 
2 RO 
2 MO 
2 ND 

~ Recovery 
--------------------------------------------------------------------------------------------------------------------------------------

ietracnloro-1-xylene 
Oecacblorobiphenyl 

0.4 
0.4 

(30-150.l 
(l0-150) 

198 • 
112 

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

"'' 

.... 

''" 
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?OP AMALYTICAL SERVICES 

• 16&0 l1~1 Front Circle, Ste. 8: The Woodlands, Texas 77380: Phone iil3ll63-223S 

lABORATORY REPORT 
··-····-······-······-···-······················-·-··-·······-·-····--------------------------------------------------------------···· ----······-------------------------------------------------------···----------------------------------------·-------------------------Client: 
Project Mue: 
Project No.: 

MA 
MA 
NA 

Client Sa1ple ID:ftPL-"li0-4-GllltSO Oate- Sa1oled: 
POP Saaple IO: 3440.031tSD (MATRIX SPllE DUPLICATE) Data Received: 
Repctrt !lo.: E01553 Oate Re1>orted: 

06/28/96 
06/29/'96 
07/15/96 

GC-ORGAllOCHLORIME PESTICIDES AMO POLYCHLORIIATED 8IPHEMYlS (DATA SHEET) 
--------------------------------------------------------------------------------------------------------------------------------------
Sa1ole llatrix: IATER 
ttultiplying Factor: 0.020 
Suole Voluae: 500 11 
Extract Volu1e: 10 11 

Dilution: 1.0 
Date Extracted: 07/01/96 
Date Analyzed: 07{02/96 

"ethod Ref.: 
GC File ID: 
Analyst: 

SW846-8080A 
£01553 
Sft 

--------------------------------------------------------------------------------------------------------------------------------------
QUAHTITATIDH RESULTS QUANTITAHOI RESULTS 

CD"PDUllD llllll ( ug/L) (ug/L) CO"POUMD lillIT (ug/l} (ug/l) 
--------------------------------------------------------------------------------------------------------------------------------------
4,4'-DOD 0.20 ND Endrin aldehyde 0.20 KO 
4,4'-0DE 0.20 llO Endrin ketone 0.20 ND 
4 ,4 I -DOT 0.20 2.54 ga11a-8HC \Lindane} 0.10 1.18 
Aldrin 0.10 1.04 lleotachlor 0.10 0.897 
alolla-BHC 0.10 llO Keptachlor epoxide 0.10 HD 
bet.a·8HC 0.10 MO llethoxychlcr 1.00 MO 
Chlordane (Technical) 2.00 ND ToxapheM 10 llO 

.8~ 0.10 ID Aroclor-1016 2 KO 
in 0.20 2.39 Aroclor-1221 4 KO 

ul fan l 0.10 NO Aroclor-l232 2 NO 
Endosul fan II 0.20 KO Aroclor-1242 2 MD 
Endosulfan sulfite 0.20 MO Aroclor-1248 2 MO 
Endrin 0.20 2.62 Araclor-1254 2 KO 

Araclor-1260 2 NO 

QUALITY ASSURAltCE/QUALITY COMTROl 
--------------------------------------------------~-----------------------------------------------------------------------------------

Surrogate 

Tetrachloro-1-xylene 
Oecachlorobiphenyl 

Soike Added 
{ug/L) 

0.4 
0.4 

QC Li1its 
{Recovery ) 

(30-150) 
(l0-150) 

' Recovery 

lJ4 
56 

~-·-----------------------------------------------------------------------------------------------------------------------------------

OOU071. 



.JOP 1UIAl YT!C~l ~ERVICE: 

• 
1650 LaKe Front Circle, Ste. 8: The •ootilands.Texas 77380: ?hone i713i363-223~ 

LABORATORY REPORT 

Client: lfA Date Received: MA 
Project Na1e: KA Date ReDOrted: 07/15/96 
?reject No.: NA ileDQrt No.: 3«0P03Q 

~C-01!6ANOCHLORIME PESTICIDES AHD POtYCHLDRiltATED 8IPHENYLS lMATRIX SPIKE AllO "ATRIX SPIKE DUPLICATE RECOVERY SU"llARY) 

"ethod Ref.: Sl846-9080A Saeple llatrix: llATER Analyst: S" 

SAllPLE MTRIX SPtlE ltATRIX SPIKE DUPLICATE 

PDP Sa1ol1 IO: 3440..03 
Client Sa1ole ID:"Pl-!ll04-GH1 

NS Sa1ple to: 3~0.031!S 

Client Satple tD:ftPL-ftM04-GHlltS 
NSD Sa1ole ID: 3440.03JISD 
Client Sa1ple ID: !Ull-ftll04-GH1KSD 

Sa1ple Volu1e: 1000 11 Sa1ple Voluae: 500 11 Sa1ple Volu1e: 500 11 
Extract Volu1e: 10.0 11 Extract Yolu1e: 10.0· 11 Extract VolUH: 10.0 11 
Dilution: 1.0 Dilution: 1.0 Dilution: 1.0 
Date Analyzed: 07/02/96 Date Analyzed: 07/02/96 Date Anaiyzed: 07/02/96 
GC rile 10: E015Si GC File ro: £01552 GC file ID: EOlSSS 

!IATRIX SPilE 

SPIKE SAMPLE ltATRIX SPIKE llS QC Lil1ITS 

~~~-------------~~~~;'.:9~~~---------------~~~~:-~~~~:---------------~~~~:~:~~~~~---------~-~;;~:----------~~;;------------r. U LO 1!0 1.79 179 * 40-120 
Dieldrin 2.0 !ID 3.17 lS9 * S2-l26 
Endrin 2. O MD 3 .39 170 i 56-121 
ga.11a - BHC llindana) 1.0 ltD 1.63 163 i 56-123 
Heu ta ch lo r l. O 110 1.32 132 * 40-131 

~TRIX SPIKE OUPllCATE 

SPilE SAMPLE "AIRIX SPIKE DUPLICATE !!SD QC LIMITS 
CO"POUND ADDEO [ ug/l) COMC. ( ug/L) CO!IC. {ug/l) t REC. RPO RPD. REC. 
4--------------------------------------------------------------------------------------------------------------------------------------
4. 4' ·DOT 2.0 NO 2.S• 127 27.5 * 27 38-127 
Aldrin 1.0 NO l.04 104 53.0 i 22 40-120 
Oieldrin 2.0 MD 2.39 120 28.l .s 18 52·126 
Endrin 2.0 HO 2.62 131 i 25.6 * 21 56-121 
ga.11 ·.9HC (Lindane) 1.0 MO ue 118 32.0 * 15 56-123 
Keotachlor l.0 MO 0.897 90 38.2 * 20 40·lll 

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

~uas outside of OC li1its 

~ RPI>: 6 out of o outside li1its 
Spika Recovery 7 out of 12 outside li1its uuuo'7-! 

''" 



• 

GENERAL CHEMISTRY 

• 

·• 
00007:.I 



• 

• 

• 

QUALITY CONTROL DATA PRESENTED 
ON DATA SHEET 

-

-

"'" 

-



• 

SUB-CONTRACT DATA 

" • 

000075 



• 

• 

• 

QUALITY CONTROL DATA PRESENTED 
ON DATA SHEET 

-

UUU076 

I •. 



• 

END OF REPORT 

• 

• 



• 

LABORATORY ANALYTICAL REPORT 

ANALYSES FOR URANIUM, RADIUM 226 AND RADIUM 228 

... 

I .. 



• 

.,,. • 

. ,. • 

--·------·-·--.. ·-·--~·-·--··_ror_. __ 

July 31, 1996 

Ms. Dana Downs 
Meva.tec Corporation 
P.O. Box 399 
White Sands Missile Range 
New Mexico 88002 

Episode: 3436 & 3440 
Project ID: White Sands Missile Range 
Project#: 300II127 

Dear Ms. Downs: 

Analytical Services 

1680 Lake Front Circle, Suite 8 
The Woodlands, Texas 77380 

Phone (713) 363-2233 
Fax (713) 298-5784 

Enclosed are the sub-contract data results for the samples received in our laboratory on June 
28 and 29, 1996. The samples were sent for analysis to CEP Laboratory in Santa Fe, New Mexico 
and were analyzed for the Uranium and R226 and R228 as indicated on the chain of custody. 

We appreciate your business. Should you have any questions or need assistance with this 
report, please feel free to call me or Homai Madisetty, Data Review Officer, at (713} 292-7090. 

Sincerely, 

~ ... /7?a.d.s4- tt'j ~~. 
Bruce D. Howbert 
Program Manager 
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CHAIN-OF-CUSTODY 

• 
... 

"'" 

• -
uouuo1 

I '"' 



• 

• 

,,. 

LOGGED BY: JS 

Episodl.-: 
Client..._: 
Pra;.ctlO: 
Projct#: 
PO Numb-. 
Courilll'INo.; Fal<XID317118ZS14 

TRIP BLANK 

11Pl-MW024W1 

TRIP BLANK 

POP ANALYTICAL SERVICES 
SAMPLE LOG-IN SHEET 

11 WATER 1130 

NA 

11 WATER 

WATER 

PAGI! 1OF1 

DA Tl OF COMPUTER LOG-IN: 112119114.119 
~ l.OG-IN BY: JS 

NA 

0930 

NA 

OATI! Rl!CllVUJ: 81211!11 
TIME R!Cl!M!D: 1000 

NOTUTING 

R!MAIU<S: TKH SU88l!D TO NORC,. ~ WeicJbt--= 2L... - drJ 
!TRIP 91.ANK :1431.02 WAS R!CIEVID BROKEN 
U-Rm &R221 SUBBl!D TO CS9 o.~ .li_nonn _Cl.P~u _Cl.P 

__ Uta _;{-=-

SEND RIPORTTO: DANA DOWNll 

00000~ 

uoooot;. 



• ~ 
· ~ Chain of C~dy Record 

P[J9nalytical Services · --.,., 
1080 Lake Front Circle, Suite B • nie Woodlllllda, Texu 77380 • Phone (713) 363·2233 • Fu (713) 298-6784 

I Clenl N111111/-.. : Slr"ld Aepoit IO: 

AAEVATE / 0(.·t-~ ~ -./r A/( s l; !_ R..~-- D<>--ia C> er--,. ... s ---
Pfoj9c:l Numbw: Project NMlm 

Joo r.r:. 'S~? M ... :. l'o, -f t._,.1 A'I I w& I f.s. 
Samp!M (Slgnllalre) ~ ,t::_. P.O.Humber 

itF?~ H ~ 
/ 

l J I Sta.No. p.a. T- 8Ullion lDGmllun Renltllk• 

I r%y,6 11:~0 x A.A/'L -Nft,..JO I - ~ '-'1 lb .,.f•- ,l .... f,,.J•S ,,,_..,,..., .._, e,,-( •S•,/ (£..£.~!:-

d-- - r;. ·:P JJ I-.£. I Rr:(-r-::.1 L~· n 
.., - 1-.,,,:t~r. 1:_ .,.,,, 

c'"" 
R by (Slgnllwt) Dll•/Tlme Aac:tlvld by (Slgnllurt) Dll•/Tlml Awnalk1: 

c~ l?~·,1/· '1/Z(/9t:. I t5".'oo I 
I~ 

by(Signllw•) Du/Timi RIClllved by (Sianllur•) Dll•/lhe 
~ 

I I ( t=. e 
I~ , ...... lhldby( .... •) Dm1/Tlme ~~::~jSlgnu .. ) fb!%•/°fknl ~ - I ~ "'n: ) ·.nC'rl . . l\l'YV"l --Mll~alatiplNlll: h ( lJ PDP dUOio Nlriel: 

·-·-·-·· 

_ -~ DE:0"" - -· -- - - ··-----.......... - ........ 
DlaldiUilon: Orlglnmi occ:Omp.nloilihlpru.nt; Capy tOl:OOfilln.&OI indiidid-llu 

f r ~ r ' J 1 l'I ·~ ! ~ r ~ J r l Fl'' r' r1r'r1 ~ i '' 



i i i i 

i · ~ Chain of C.dy Record 
Pr'9nalytical Services · 
U180 Like Front Clrcle, Sulle B • The Woodllllldl, TelUIS n380 • Phone (713) 383-2233 • Fu (713) 298-15784 

. 
• 

Clllll N8me/ Mldr ... : SendR.,ato: 

AE'vArEc_ / wt.:1-.4. s-h .AA.i,;1 ... !( _ _,,-. o~el Po-v- ~ 
Projecl Numblt: !mlf'Cll Nlllle 1r 

"foo .II -·ri.7 M _ ...... P.,-t. L-J+-'t/ t,v./ /1 

~~lf. 
P.O.Number 

ILWJ: H i , 

J J I Sia.No. Piiie lime lllllon Loo.ii an RllnlMca 

~ """'- o-1: ~ 0 )( ,M/'L- ,#e...Jo ?..-C. W/ {b ~~,,. A,,,. /.,, , ·, ., , p1,,. -c;I. J .. .,/ s- L •• -c-

.,...,,..~ r 1--t! J 
. . - - x 

. 
·-

. -· (llgnlN•) Dlll•/Tlme Received by (Sign.Ill#•) Dile/Time Remlrkt: 

/?1'U~· f'/ lhf 'r6 11 f.'o u I 
by (SlgnlUt) Dile/Time Atcllved by (Slgnllul'•) Olt•/Tlmt 

a I I ~ 

c RelnqWhedby jSlgnlMe) Diiie/lime llOly_, t e~°"'''nna • ( co:(NvJ~·nM . c I n I\~) 
~ Mathad olSHpmenl: PDP QUOte NUl'iib«: .. ·-·-······~·-----u _ _E€PCX -----·-··--r .-· ·-PliMllUilon: o;iCifiiil ~• IHPifainl; ccp~!Ocoonlnlloi Md N!d llii8 

" 



PDP .~'fALYTICAL SERVICES 1680 Lake Front Circle, Suite B. The Woodl:lnds. TX 77380 
SA..'YlPLE L ";-ffi CHECKLIST!DISCREP.j· ':Y REPORT 

?!D: 5LCOROL% 

ii:E•O~ ~REco~/~lsw ~ c~·...,ce~e. ~, \OCG TEMP&: ID: :~.; 
0 cccco e. =tt..~ NAME. CT') Ci t ){) tn,e__, 2)~0 

?ROJECT NAME: Wh \\Sl 7Poc\Q rDlrdt SL~ j) __ , it 

' 

?ROJECT NUMBER: "?<'(") - :I:. '"I:- ~id:: '"1 J) __ ii 

; ~ AQUEOUS, ~SO'fL SAMPLES 5) __ # 

COURIERIAIRBILL .!# F"ro..o.Ai ~re J'IOto a~\~ 6)_.':f. 

SAMPLE CONTA.INER SEALS: present~ inma broken 

COOLER CUSTODY SEALS: e ibsent '9 bro le.en NAME ct DATE:(' \ 10'b-\ 1-t -\op;t) 
HOWMANY AND WHERE Ar-N.Q~ .brcf\ ~ ~ ftC'<('().R 1 

l ) () 

YES I NO 
Were wnpl= screened for r1dioactivity? ./ 

j 
! 

C'!lain--ot:.ctlstoci.y oresent'? i~ JI' : 

Castody documems: Scaled in a plastic bag? l/ ! 
Signed and dated by field pmonnel I\./ ; 

• Filled out a"'!J<rly ill Dtdolabl<: ink~ 1, / ; 

Signed and dated by log-in personnel? ,_..,...... ' I 
tainer Condition: Each comainers sealed in a. separate plastic bag'? ~./ ! 

Labels compiete (ID. dare.. time. riguamre, ?reservative. ~r.r:..)? ~../ ; 

Labels agree widl. chain-of-custody? \/ ! 
Received withOUt leakage or b~e? If 110.. list : !V 

Correct quantity iadicaa:d on cbain--of~dy·? ../' i 

Sampie lncegricy: Coma comamers used for dl.e 1est indicated.? lf '10. list: v' ! 
Come: preservatives added to the saomles? ff !lo, lisc ._,,, ! 
Sufficient sample amount sent for the cem indicated? If no, list ._., I 
VOA vials filled COlDlJlemly? If ao, lisc ._/ ! 

Aqueous volaliles samples preserved? If ao, list: ~! 

Des~ancy RCllOtt: 
D1scepanc:ies tO be discussed with tbe client? '\I C""i 'N \l\n \ -r-t'\ ~u~c" n~ l .L"{).{) \,. (\jt l I\ I 3 (\rt 

... ~· I"'- ""' C\ ~ "r._.,....,.... l(i/P.:::., :~t-r •'="li '8\ I VTi'"H ~r? i~'rtC: f.U .~ . .- ·-P';.ctC; -c..:..u>f· 

Projea: Manager's recommendations? 

Who was notified? By whom? Date: 
Client's commems: 

O>rrcaive actiam c::mied out? 

MMENiS: 

I For those shoit holding time md mt mm..iXQIDJd pmme=s. has a. Rush Noc:ificmioa sheer been issued tO die iab v r 

-
... 

-

-



I ~ 

ANALY'l'ICAL SERIVES Page J_ of 

l(tl!IJ I<•• r1c1rol C~cle. St.le o 
llwt Won.lnnds. lems 17.l80 ~ 

Pc-* Qcnl,·8d-"'°',. C11J)363 72J3 SUBCONTRACT LABORATORY SERVICES 
PDP '°'(/Ill '99·5184 

CllAIN-OF-CUSTODY AND ANALYSIS REQUEST 

Sent to: L~P 

Contact: ~~q, ~o..Q •" Phone: Cl:f5-98ci-9S':\ I 
c .c'\Q t\ -~ J l ('i ~rl I Sant by: 

Date aent1 l • 1&~ 1 9lo u 
PDP Sample ID No. of 

IAff ~I«. .. I Containers 

~4~<.o. (\\ Lt /'Jl t \q v I 
~-)y Nn l"> ~ ~fat, I~~ I 

CUSTODY 1'RANSFERS 

r.~·&::;:~~~·~1~R jq;:··· o 
2. ' () ,. ~ "1' H....J... - J!fi. h!ft} 

a tS 
Courier: ~...t> 11 

c 
c C l'rujoct Hanager Approvala 

c:: 
C::l.ab Hllnager Approval: -..... 

A. 
B 
c 
D 
B 

Date Results needed: ~, /) /)( 

Anaylsis Request Matrix Bmn111:k1 

a b 0 d e f g h i j 
Weigh~ 
Dry/ e 

x >< l1YWOP 
x x •art ne 

ANALYTICAL PARAMETERS 

!;}~~~1~,}~a~ I 

~ii\ 
{i"'' .:).. 
\W' 

F 
G 
II 
I 
;J 



• 

• 

POP ANALYTICAL SERVICES 
SAMPLE LOG-IN SHEET 

LOGGED BY: JS DA TE OF PHYSICAL LOG-IN: Tl1Jll 

Episode#: 3440 
CU•N-: IEVATEC CORPORATION 
PrajectlD: MAIN POST LANDFILL WELLS 
Project#: lQ0.11 J'l7 
PO Number: NA 
CourierlNo.: FED-EXI0317209G1 

T..clng No. Smnple om 
Lall Samfll• ID cnent s-i.i1e io Recraind Cont Mlatrix SMlpled 

~.01 '9'l.-MWOS-GM VQA.G&D 11 WATl!R l/2llH 
S\IOA.a7ll 
PEST/PCS~ 

PHENOLS-420.1 
TAL METAl.S +B,Mo . 
AU.ICP 
CVAA-Hg 
SP. CONDUCTAHCE·120.1 
TOTAL ALK.-l104 

1'D&-tlN JltlA I 
CHl.ORIDE.aet:ll ~OtS:.3 
FUJORIDI!..-... 310, J. 
SULFATE ...... 37.f. "I 
AMMONIA-350.3 

Tl<H..151.1 ~ 
NITRAT!INITRITE~ 3;;;/.ol .I 
CYANIJE-9010 
PH-!ICMO 
TOC-i11.1 
R22I 

~/)MNil./Pf 
3440.02 TRIPBLAHK VOA-IZSO 
~03 MPL-MW04-GW'I SMEUSTAS#1 

34il&.04 TRlPBl.ANK VOM2IO 

REMARKS: MS/MSD PER CL.i'ENT REQUEST 
SUS8ED OUT R..zn la R.z21 la TOTAL 
URANIUM 

J2. 

2 

WATER NA 
WATER 1112119& 

WATER NA 

Weight bals: 2'.'"' 
OelMr:lllles: >( norm 

,. 
FlAGE f OF 1 

DATE OF COWUTER LOG-IN: 71119110:27 
COWU11!R LOG-IN BY: JS 

CATI! RECEIVED: 9l2!N98 

TIMI! RECEIVED: 930 

Tim• CIWll·of· a.. 
s.mpted CU9tadr No." Om R91!1arb 

1Cl211 3'4GA 

1-15-CJl.,o 
HL 

NA 3..aA 
1•15 34AOA -MS1MSD 

NA 3440A 

-*' 
- Cl.P-1111• - C1.P 

----x.~ 
• APPROVED BYIDATI!:~ 

. 7-1-~ 
000007 
UUU006 

lfl';O 

'jW;ow"> 

l£A'.~ 

..,, 

,... 

·~,·· 

~~.;.\ 

ii>"· 

""" 

"'" 

IW' 

.... 



~ i J L ~ j 

~A 
Chain of C!lody Record 

nalytical Services · · 
1 Fron& Q~. Suite B • The Woodanda, Texu n380 • Phone (713) 363-2 • Fax (713) 288-5784 

p • 
caena ...... 1--: Send Report lo: 

/Vt E't/ AT t:: c / (_.,,J >AA IC:.., P---ec i?c.r-v- J 
Project Number. Project Nrrne' 

J f)C) - .I .r. S°'L ') M ... :.. A. e- L-/,<.'1/ ~.(ff 

lll 

~z~~/--
P.O.Numbet 

H 0' ./ i J I Sia.No. 0... 'lllM Slallonl..ooMon Rem11111 

I '):", lo:~ x M /)L. --""' (,J o J - C: '-' I lb s~ .. -...J.,.ol' -./y,;J J.; t-
2- 1P1'P ~\Qf\t. ' 

.. 

: 

ft~CSlgrulue) Diie/Timi Rlellved by (SlgnlUe) Dale/Time Rlmltks: 

I' ... d. ~ v:-_,a_:_. lo/L l(f,/, f I/,,.'• 0 ' brtaien-e) Date/Time Reollvad by CSIUMU•) Diie/Time .... , e I I ( .. 
~ -

':: br (Slgnetwe) Dll•llbe 

<~7~:1 \~l ( ~~·in-c;;;; 
.,I Q.:Y,\ ~ll ~ I 1n Or 

ue11g1o1~: () u -· INUll'lllaf: 

'J' - . ··-········· ... 
Dllldbulloa: Origin• llOCOlllpanlN aNllf'Hlll; Cop1 IO coordinllliifiiiid leld lies 



nalytical Services . · ~ ~ 
Chain of C.ody Record 

1fMSO ike Fron& Circle, Suite B • The Woodlands, Texas 77380 • Phone (713) 363-2233 • Fax (713) 29&-15784 

ClirC NIIMI Addi ... : 

AA Ev A- re:-c_ !' L,.-J > _,,,(/( I( 
f'nllect~ .. f Pio)IK:IN1111e 

loo ·I I J' -z.. 7 j,,u ... :.. A, + C..., _ ,/ t: • ."r f t.-..J, (f.s 

x~ ..... ~ -&(' ~ 
f/,;2W 

"' / S...No. o.a. 
1kM •£11 

P.O. Niimber 

8blllon Loollllan iJ I 

• 
S.ndR•pod IO: 

[)___, C>~ .... ) 

Rtmeni• 

~. r~t!f1M·-1 Ix~;-;;~ ~1 11 (' F--EI I IT Tl s;~ .._."(or;..;._.;,,,:, t.: ~ 

. 
R...,lfthldbJ~•) Dat•/Tlme Recelvecli>1(SlanlU•) Dile/Time Remarks: --

~ ~~ ltydf" I ''·'bO I 
lhedbj(&lon*e) I Date/Time --IRecelv9dbJ(Slgnll&H) -· ~~ I I 

iS 
by (SiQMh.W•) Dllle/T-

o~~~~:':;A I OR/~rM93nJ 

Date]Tlme 

Mtiihod al Shipment: t1 0 POPC:>uoce Nw!lb81': 

---,.,----,----·---·--·--------· ···----·-··--··-.. ·-------- _____ ,.,. __ ... ·-·-· .... _________ -- ·-·--·· -··--- ·- ··-·-· 
Dlatrlbulleft: Otlglnll 8CXX1111Penln ahlpment; Copy 1C1 COOlclMIClf !Ind Nld II• 

f ~ 
f ' 

~ '¥ ~ ' ' ' If 
} 

~ 

' 
.• 
~ f 1 r ' ' l ~ 



~ ' ~ l j. i l 1' i .. t 
"' 

• ~ ~ 
Chain of C.ody Record 

nalytical Services · 
t e Fron& Cifc:M, SUie 8 • The Woodlands, Texa1 n380 • Phone (713) 3113-2233 • Faii (713) 298-5784 

. 

aen.NlmeJl.ddr-.: Sandftepoit IO: 

M€VAle<... / '-J>MI( p__lf J!~., s .... 
lf'rofect Nne 

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

f'rollcl Hurnblr: 

Ila.No. 0... lime J J H a..iio.i~ i RemMI• :I 

-~ .·~ ., x 
, 

1•1-:1s- M fl.. •Mw o'/- -C. /,..J / - AA I:, .... ,1,,, .. ,( -.....lj.., ;, /, I t;' 

'-I ID \:> ___ B\o..1\ ~~ ;i.t 

~ • .......-,..,_,----.: I -- ----Dat1/llml llhcalwld 1iV (Slgnllw1) - - I - -Oll1/TllM 

~j:-d.--11•/U{"I u:ool ~ I -k 0111/llme R9Ci1Vecttiv (Slgnllur I .,, (Slgrian) I 

Almlrks: 

p:~- 1-----~-~ ~h71~1 ·---------
MMhod °' ..-.: PDP OucH Nliiiiiii: 

DlellibUllOA:Orlgln81-..p.U..aNpnent:Copy1acoordlnllotendleld"- ··-·--• ·· ·- --· -·- ···-···----··- · ·· ·· 



PDP . ..\J.'fAL YTIC • .U. SERVICES 1680 L:ike Front Circle. Suite 8. The Woodlands. TX -:1380 
SAJ.\'IPLE L~ -Il'f CHECKLIST/DISCREP.~ - ~y REPORT 

F!O: :iLCDRO I -J6 

• , I ' i 

TEMP & !D: :c-c<:?r:_ # QccC c.e:~ I ~P!SODE :#: 3'-¥-t> DA TE! REC'D:4/1::A ;Ale Q.jJ 
TIME Cc rot. c 

:ti(-1. ~ TN.-u\1E: ~ ~ :Q,}::~ ~-" _:_,qx;_ lC(\ 2).f.:OC,# 

PROJECT ~AME: rn.o Jm }ht LoaW\ { ~Uo..t lS 
~ 

:t!3 3).1Q_C4 
~ 

?ROJECTNUMBER: ?1{)-T-r-Jd-.J 4.)_.'4 

~ '1 AQUEOUS •. >#_$son. SAMPLES 5) __ ~ ... ... 

COURIER/ AIRBILL ~ ~d&l...,µ. 031::taoq~q I 6) .. _ ... 

SA.i.\iPLE CONTAINER SEALS: presem9 intact brolccn 

COOLER CUSTODY SEALS: Saasent 9 broken NAME & DATE: C,\ l =tla11 l 4o ~o . 
' 

cocmla~ HOW MANY AND WHEREJ2>C± b ~l~Q~ 
YES I Were samples screened for radioactivity? . --

Chain-ot"-<:UStOdy present? v I 
Custcciy documena: Sealed in a plastic bag? v I 

Signed and dated by lield personnel '\/ I 
Filled out property in indelable ink'? V' I 
Signed and dared by l01-in l? \/ I 

er Condition: E3ch comainets seaied in a separar.e plastic blUJ"? v I 
Labels complete (ID, date. time. signanae. p~1arive. ::tc.)? v/ I 
Labels agree with chain-ot"-<:ustociy? v I 
~ived witbOUt leakage or breakap'? [f no, list : .......... I 
Correct~ indicmd on chain-oi-czisrody? .......... I 

Sample Integrity: Correct containers ased rbr the test iDciicared? If no, 1isc l__..... I 
Carrea preservatives added to the samples? Cf no. lisc 

' _J' 

I 
I 

Sufficient sample amount sem for du: talS indic::u:ed? [f ao. list I ~ I 
VOA vials filled completely? lf no. lisc ............. i 
Aqueous volal:iles samples preserved? Cf ao. lisc ~1 

Desc:repancy Reporc 

NO 

Discepancies co be discussed with tb.eclicat'l \"Q_\ \) \'iof'\~C..., U . .":orn !1n1.N:)_rfl 'f"'\H i 11.)t\J. 0,, rOr 
~ ~00 . \ht., , \ l 1 o r_o fY1<1(ft oo Y'\J ill h I 

\ r 
Project Man~er' s recommendations? 

Who was notified? By whom:? Date: 
.. - s OIJUD.1 :m:s 

Cmect:ive actions c:mied om? 

- l;'): 

For those short ho.ldiug time and fast mm-arouad 

LOG-IN BY: ~ f,) i @ru*I~ oa DATE: .(Q @G'/9(Q 000011 



~ 

--------~ ,. . 
_ ... 

j i ~ i i, i l l j l i i t 

r~~"'''~I ANALYTICAL SERlVES Page + of 

1(.11() I <•• r 10111 C•cte. Suite o 
ht Woocblds. le•<n 17.100 Jb~ ~/' ~ .,;~ ':J q~~ . ~ l'hnne (113) JO.l·ZPJJ SUBCONTRACT LABORATORY SERVICES Fm <1 Ill 2911.5111-4 }'{-~ Y-'CJ- . -CHAIN-OF-CUSTODY AND JlNALYSIS REQUEST 

Sent to: (lry. .v 
Contact: '.t 00.t g, ~ Ol .. Phone: 505-Cfd'd.t:} 8'-11 

~.)\;,~ h.n~ft Sent by: 

Date sent: L11 ) Sl) ,q LI\ 0 

PDP Sample ID~ No. of 

~ \eacn 
Containers 

~L\40. (_j \ lD/.)fi'~U> \ 

.~ 4Llf\_ (')~ ~m~~2Yqt ~ 

CUSTODY TRANSFERS 
••11 ..... l•h•• .,. • •••••••• ,. Deh/TI•• 

~q~i~~l~/1-i?O 
A 
B 
c 
D 

courier: +:<>ol J) V E 

Project Ha1tager Approvalz 

I.ab Manager Approval: 

Date Results neededa ~1tl/J1~ 
Anaylsis Request Matrix H1m11i:k11 

a b 0 d a f a h i j 
Wai~~ 
Dry/ Net 

"'- ~ u 1oeoe 
~ x 1.LYrt-0 {) 

. 

ANALYTXCAL PARAMETERS 

R-a@ lD a R. a.a.g 
"JD:I:Li ~ l.(lQ filU 00 

·~~. l" .i. 
\W 

F 
I 

G 
II 
I 
J 



• 
-

SAMPLE DATA 

• 

• 
000013 



• 

SUB-CONTRACT DATA 

• 
000014· 



• 
Phone: 

PDP Analytical S~rvices 
loBO Lake Front Circl~ Ste B 
The Woodland, TX 77380 

Attn: .Jeri Stanfield 

Pur,:hati..- Cl1·der: 96 11sa 

• Controls for Environmental 
Pollution, Inc. 

P. 0. Box :J351 
Santa Fe, NM 87502 

( 505) 982-98411 <800) 545·-2188 

Order #: 96-07~003 
Date: 07/22/96 15: 14 
Work ID: ~ater CNR> 
Date Received: 07/01/96 
Date Completed: 07/22/96 

Invoice Number: Cl i•nt Cod6': PDP_ANALVT 

* Spiktr Amount 
Total Uranium 0.022 mg 
Radium-226 24.0+/-1. 3 pCi 
Had ium·-228 22. <i·l-/·-0. :; pC i 

S&~pl~ Sampl~ 

!'l!U!tl!.£.r. D.i;:..i.£..fiJ!.~j o...,n._ __ _ 
01 3440. OJ l't\t>i..- 11\~0~·· b-\Al I 

SAH~LE !.DEt!.1 I F . .!.~lQ!i 

Sample 
DescriPti~n 

Sa~pl~ 

~umb~r 

04 3440.03 MSD 
02 3'140 03 ln~I-- lf\v.J01.t- Grl.C I o~ 
O~ 3440.03 MS 06 

3436. 01 
3436. 03 

P'\f>L· l""~O\- 6-u..l I 
mf>L.· tc\v.l<J'.:i_- GU:.\ 

c c 
c c ... 
'-1 

f ' ' r ~ 
f ' 

f ·~ J 

• 

~ 1 



~. 

c 
c c 
c 
~ -..... 

i * ;t' '¥ it ;I. fl.. ,, 

Ord•1· -·--07-00:J 
07/22/96 15: 14 

i l ~ i: ~ 

Con .. ah for Env•-•ntal 

-··-----------------·------

Out· repurts. are rerale1·._.d upon the condition 1.11.ut th~y :..ru not 
trJ bt!t 1•e-prciduc:ud wholly o·r J11 part for ndve1•tising and/or 
other purpusel> ove1• oUl" sign.3ture or in connection·with our 
name without special permis~1on in writing. 

Remainder of samplc(s) for routine analysis 
will be disposed of three weeks from final 
report date. Sample(s) for bacteria analysis 
only, will be disposed of immt•djatcly after 
analysis. This is not applicable if other 
arrangements have been made. 

"' t. 

Page 2 • 

-~· 

···--·-



Controls f·or Envi.ental Page 3 Order ··-·07-093 
07/22/'"°lb 1'5: 14 _____ -..... r ... E=BLfi~fillb.IS D'.i.__..S.,_r\.::.M..,,,P_,l..,.E:::.-:-____ _ 

Sample: OlA 3440. 01 M\"L-fY\\.1.:)02>- &u.l 1 Co 11 ec ted: 06/28/96 

l!U.~Jhticr ii! t i.Q!l Resul ii. Q.,.b:;.... 
Radium-228 <I 1 
Total lJ'ran i um 0.026 0.001 

Samii le: 02A 3440.03 MPL-~WOlt- &w I Cul lee ted: 06/28/96 

Test De!ilc1·iptio11 Resutt D. L. 
Rad i um·-228 <t 1 
Total \J1·an i um -co. 003 0.0()3 

Samp 1 e: 03A 3440.03 MS Collected: 06/28/96 

Ie~t Delicrigtipn B.uul t !:L .. L 
Rad 1 uin-228 41+/-3* 1 
Total l.ll'anium 0.021il 0.001 

Sa111p le: OllA 3440.03 MSD Collected: 06/28/96 

u.ll._Qe li c r.ilti.9 .. n. Bfil.JJ.lt ILh.. 
Rad i wn-228 23+/-2* 1 
Total Uranium 0. 02~HI· 0.001 

Sa mp 1 e: 05A :3'136 01 C'Y\PL· N\WOl- v-~' Cu J. l ec. ted: 06/26/96 

Test Descrigtion 
Radium-22B 
Tot.al UT"an1um 

Hesfil...t 
<l 

<0.003 

Q,.b_ 
1 

0.003 

Sample: 06A 3.q36 03 ft\P'-· M~O'l.- G-w' Coll~c~ed: 06/26/96 

Ill. ~__Q,g ! ~ r 1 I! ti.fill 
Radium-228 

B.llY.ll 
w"~2 

Q.,_.b.'--
2 

C:: Total Uranium 
c 

<0.003 0.003 

c c .... 
"'1 

Uni..il_ 
pCi/liter 
mg/liter 

Units 
pCi/liter 
mg/liter 

.Uni ts 
pCi/liter 
mg/liter 

Unit' 
pCi/liter 
mg/liter 

Unit§ 
pCi/liter 
mg/liter 

t\oal y z e!;i fi!l 
07/J.5/96 MM 
07/08/96 GF 

Aaa l y ! !HI h 
07/1'5/96 MM 
07/08/96 GF 

Analyzed !!!!. 
07/15/96 MM 
07/08/96 GF 

Anal Y .. 1...~J1. It!!. 
07/15/96 r1M 
07/08/96 GF 

6rut!..!ilil l!!l 
07/1::5/96 MM 
07/08/96 GF 

Uni ts Anal 1u.!.!l §.Y.. 
pCi/liter. 07/15/96 MM 
mg/liter 07/08/96 GF 

r ~ l 
' l 

l r t ' ~ r ' 

• 



i 

e 
c ----... 
~ 

l l £ i 

Ord e ..- •-07-·0Q3 
07/22/96 15: 14 

Cont•ols fo• Env1-ental 
_____ I~~E~S~I~RE§W::I.§....J!~M~;b=E~-~~-

.Sample Descriptio~: 3440.01 
~ust De£cription: Radium-226 

Collected: 06/28/96 

Type of Analysis 

Lab Nu: 01A 
Method: 

Categoq1: WATER 

De·t;ection 
Limit 

HESULT 

Radium-226 ~ ____ _.::.<O. 6 

All results reported in: 

UNITS 
r'\ila llJ led 
By J1f.:1 

pCi/l i te.r 
07/1::>/96 

S.arnp 1 r1 De 5 t: rip tin n: 3•140. 0:3 tnP t..- W'Yhi.~~lf. - tr~• 
re= I; JJ1.11i c riv I; i an: Had i um-22.!. 

Lab No. 02A 
Mtothod: 

Collected: 06/28/96 Category: WATER 

Type of Analysis 

R.:td i um-226 

Detection 
Limit 

--2-.A 

All results reported in: 

UNITS 
Analyzed 
By ...!Y1. 

pC i /l i t!!..I:. 
07/15/96 

RESULT 

<0.6 

i i 

Page .q • 
Test Code: RA2261 

T~&t Coue: RA2261 



e ------~ . ,.. 
~ 

'! 

Order ~-07··0Q3 
07/22/96 15: 14 

Controls for Env1.ental 
JEST RESULTS BY SAMPbE 

.Sample Description: 3440.03 MS 
Test Description: Radium-226 

Collected: 06/28/96 

Type of Analysis 

Lab No: 03A 
Ml!'thod: 

Category: WATER 

Detection 
Limit 

RESULT 

Radium-226 _Q~ 3B. 6+/-1. 5* 

All resultl!i repo1·ted in: 

IJNITS pCi /l_i t£.L 
Analyied 07/15/96 
BtJ Mf1 

Lab No; 04A 
Method: 

Sample Description: 3440.03 MSO 
Test Description: Radium-226 

Collect&d: 06/28/96 Categ orlJ: '°'ATER 

Type of Analljsis Detectjon 
Limit 

Radium-226 

~ 

_Q...11 

All results reported in: 

UN I TS p C ii l.i.ll.r. 
Analyzed 07/1~/96 

BIJ J:!tl 

1 

HESULT 

37. i ..... 1-1. 4* 

, f f 1 1 

Page :; • 
Test Code: RA2261 

Test Code: RA2261 

' , 



e ------r.: ..--

ii. c1 ~- i ~ t 

Order ~-07-003 
07/22/96 l:'>: 14 

Controh for Env11-•ntal 
____ ... T....,s,....s ... r_rurfilll.. TS H 't'. SAtlf.1.& 

Lab Nll: 0:5A 
Method: 

·Sample Description: 3436.01 
Te•t Description: Radium-226 

Collected: 06/26/96 Categol'lJ: WATER 

Type of AnallJsis Detection 
Limit; 

RESULT 

f<adium-226 

Saruvle Description. 
Tr:st Dttlii1:·1·iption: 

Collt?cte<1: 

_Q_,__a 

All results reported in: 

UNITS pCj_.L!.i.t~ 
Analuzed 07/15/96 
e~, _f1t1 

3436.03 
Radium-226 
Oh/26/96 

mi't.--~1- G-w• Lab Uu: 06A 
Method: 

Cat~go1·'.l: t..JATER 

TIJpe nt- Anal1J&it1 UetfH: l; ion 
Limit 

RESUl_ T 

Rall .i. um-·226 ~-St 

All results reported in: 

UN r TS I! c i ( 1 . .!..!.m:. 
Analyzed 07/15/96 
By _!Jf1 

1 i l " 

Page 6 • 
Test Code: RA2261 

<0.6 

Test \.ode: RA2261 

<Q., 9 



• 
. . 

END OF REPORT 

• 

• 
·uuuo~1 
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LABORATORY ANALYTICAL REPORT 

QUALITY ASSURANCE SAMPLE 

MPL-MW03-GW1 



• CHAI. CUSTODY RECORD 
._ot_l_ 

Westech 4725 Ripley Drive, Suite A 
CLIEA!VAT£C. I' ur-,,u k ADOflESS 

W)A~ G of Texas, Inc. 
The OialilY People 

El Paso, Texas 79922-1028 
(915) 585-3443 • fax 585-4944 

CONTACT D 
PERSON ~d I>-c 
TELEPHO'E' ~ - O 'l. €. 1 

PROJECT 

Since 1955 FAX WE STECH QUOTE I IJOB/ 
CONTRACT NO · P.O. NO.: 

• SEE FEE SCHEDULE • - -- -- - - - - -

7;LERISIGNA~ SAMPLE TYPE CODES "' CONTAINERS REQUl!ISTED 

~ 
SAMPLE I COOLER a: !FOR LAB USE ONLYI 

A WATER S SOIL 0 OIL G SLUDGE w w t-w ANALYSES TEMPERATURE: z D.. Q ON _ 1f1;30 -- D DRINKING WATER T TRAVEL BLANK ~ 
w 

~ ~ z> 41!! c oS I-
iii 

..... 
j P.-NAME WWASTEWATER F FIELD BLANK z 

!? 
w w O<( /, • • C". 

J. t:,C- ?../.' I:~ X OTHER 0 ..... ~8ro CZ 
u CD D.. -< ISPECIFYI. . ... . __ :i: ~ :E o..zocnu"- ~- /ii: COMMENTS LABORATORY 

SMAll"LE IDENTIFICATION DATE 
0 0 ~ §rz±":r:~ HOLD DWR I PWS I ETC.I IDENTIFICATION TIME . SAMPLE LOCATION z u CJ 

~/!!.._~M~~!·~~:j '---~~ 10:1.0 -~/!~---- !k x fJ 1%. :2. I J J 'I /~Olf~t>J 

- l/J ~l i::.r' (.-, -- ··-· ··------ .. -·----:-i---------· -··~· . -
11/i r,,, ~ I../. ,,,l 1~ [A,. V-?. r~ r;, 

.... . ~·-- - ' 

~ )2, /7u. I ' 1r· r. ~ ). 
, 

r '1 ------. ·---·- .. ··-
__ ... - -··----------·- .,.- '·• - ·-· -

II. rh v· _,, , , , 
;'l. ' I j ,;_ /l. v 

·-·-----·-··- --- ----- ----- --··- ·--------· ··------ - --- ._ .. 
--~- ·-- ·- -- , S'h / p); ,/[I ") ~ 'r'7'· ('). ~ I - J /) ·---···-······------- . ·-···· -- -···· ------·-- ··--·- --,... / ·.,; 

I-( - 1) lA.~dfal"-... ----- -·-··- -- ,,. 

- ·---- .... ---· -- ·-----·- ·-- ----. ... --------- .... --- ·-. .f7.J:-,-v;/; -/~£.:. . q::: ~ '·" ~- IA., nt/ur?All ,j/ r, "' 
.,, ~ -,, "l 

. ·--·-····· .. ___ ... ·----··-----··---- -- - --- ·- . ·--· - - -···- -
[4,,, ~ ~ .. ~/_ f H'RA ~/:.~ ~ --· ···- ,_ '"' ·--···----- ---·-·· ... ·- ----·--- ---·- -- ,_ -

l?Zli ~'/ r: I~ 'A :i & I}'} ') ~-·- ··- . ) - ·--- ---· .. --··--·· ---,_ --
Y1,, 1 N hl "Tl'.~ ---------- - . - -··-- ..... _ ... ,_ ·------------- ........ ··--· ....... -· 

I~ ~i I fo3.I 11(' !Vti -
.- .. -~ ) IJ. ,.,, rr. ~ ~ J-1~ . ··--··· ····---- ---··-- !'"---~-------

Titl(//J_,_ ' . - ---- ... ·--- ....... - -- /?. {{J I(/, ?J l t~ 17 9iJI, b 
. ------· -··-·· ... -··- . 

t. vi'. '21. It v /'} ? - 9 l'i?,/ rne. 
REUNOUISHEO BY ISIGNATUREI PRINT NAME RECEIVED BY ISIGNATUREI PRINT NAME DATE/ TIME 

..//L /'-/~Ot:-
REMARKS 

'~~ J.t,,f. ~1/.·._J R /?_t Pi~ /_, S:-_ t; r 

i7 / 
. - /-' , -

0 Fax Results 0 Special Detection Limits/ Requirements 

'- ~ ~ 
SAMPLE PROCESS TURNAROUND TIME: 

0 Standard 0 Other lspecilyl --··--

WHITE - LABORATORY; YELLOW -WORK FILE; Pl NK- CLIENT 
623 .:>94 WTI 
110395 

' 11 
J 1 f ~ ~ ~ f , 

' l " f I f ! ! f f 1 ~ "' 



Iii l l l 

aatech El Paso Texas 79922-1028 0. 4725 Ripley Drive, Suite A 

of Texas, Inc. 191 51 ss5-J443 • fax 585-4944 
The Quality People 

Slnccl955 

CLIENT MEVATEC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WHITE SANDS MR, HM 88002 

CLIENT SAMPLE ID : MPL-MW03-GW1-QA 
SAMPLE TYPE •.•••. : Water 
SAMPLED BY ••.••. : J.K. Williams 
SUBMITTED BY .••. : J.K. Williams 
SAMPLE SOURCE .•• : MPL 

REMARKS -

• 
i 

ANALYTICAL REPORT 

SAMPLE NO. : 
. INVOICE HO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7604601 
72160826 
08-05-96 
-:11"1' ,;-:!' 
l OF 2 

AUTHORIZED BY : D. Downs 
CLIENT P.O. 
SAMPLE DATE ••• : 06-28-96 
SUBMITTAL DATE : 06-28-96 
EXTRACTION DATE: 

Detection limit for Arsenic and Selenium was raised because sample 
was analyzed diluted to avoid matrix interference. 
Spike recovery for Arsenic and Selenium was low possibly due to 
matrix interference. 

Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 

Parame!er 
Al umtnum ................... : 
Antimony ................... : 
Arsenic .................... : 
Bari um ..................... : 
Beryl 11 um •.•..••.•..•••..•• : 
Boron ...................... : 
Cadmium 
Calcium 

. . . . . . . . . . . . . . . . . . . . . . . 
• • • I • • I • • • • • • • • • • • • • • 

(1) Copy to Client 

Inorganic Chemistry - Total Metals 

Result 
3.3 

<0.005 
<0.025 
<0.10 
<0.10 
<0.10 
<0.001 

240 

DAT A 

Unit 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

TABLE 

Detection 
Limit 
0.10 
0.005 
0.025 
0.10 
0.10 
0.10 
0.001 
0.50 

Analysis 
Date Test Method 

07-11-96 SW-846:6010A 
08-02-96 SW 846:6010A 
07-02-96 SW 846:7060A 
07-11-96 SW 846:6010A 
07-11-96 SW 846:6010A 
08-05-96 SW 846:6010A 
08-02-96 SW 846:6010A 
07-11-96 SW 846:6010A 

Analyst 
NET 
NET Labs 
N.Munir 
NET 
NET 
NET Labs 
NET Labs 
NET 

MIMTIEllC._..1'11 .............. Alf\., ... 'fllt!HI ......... 
UlllD. ~ 1119 •llOllt' CM .... , • COND lllf 1'9 IJrfllllllY. 

~/d 



eslech El Paso Texas 79922-1028 9. 4725 Ripley Drive, Suite A 

of Texas, Inc. (915i sss-3443 • tax 585-4944 
TheQuali~ People 

Sinct 1955 

. CLIENT MEVATEC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WHITE SANDS MR, NM 88002 

0 AT A 

eilcilmehr: Bgsy]t !.!nit 
Total Chromium .................... <0.10 mg/L 
Total Cobalt . <0.10 mg/L . . . . . . . . . ,.. ............ 
Total Copper . <0.10 mg/L . . . . . . . . . . . . . . . . . . . . . . 
Total Iron . 2.15 mg/L . . . . . . . . . . . . . . . . . . . . . . . . 
Total Lead . <0.005 mg/L . . . . . . . . . . . . . . . . . . . . . . . . 
Total Magnesium ................... 8.8 mg/l 
Total Manganese ...... ~ ............ 0.10 mg/l 
Total Mercury ..................... <0.001 mg/l 
Total Molybdenum . <0.10 mg/L . . . . . . . . . . . . . . . . . . 
Total Nickel . <0.30 mg/L . . . . . . . . . . . . . . . . . . . . . . 
Total Potassium ••••••••••• llt ........... 20 mg/L 
Total Selenium . <0.025 mg/l . . . . . . . . . . . . . . . . . . . . 
Total Silver . <0.10 mg/L . . . . . . . . . . . . . . . . . . . . . . 
Total Sodium ...................... 290 mg/L 
Total Thallium · •••...••....•....•• : <0.01 mg/L 
Total Vanadium . <0.10 mg/L . . . . . . . . . . . . . . . . . . . . 
Total Zinc . <0.30 mg/L . . . . . . . . . . . . . . . . . . . . . . . . 
Total Uranium ..................... <0.002 mg/L 

(1) Copy to Client 

l 1 f 1r1'l~1! r 1 r 

• 

TABLE 

Detection 
Limit 
0.10 
0.10 
0.10 
0.01 
0.005 
0.10 
0.01 
0.001 
0.10 
0.30 
0.50 
0.025 
0.10 
1.0 
0.01 
0.10 
0.30 
0.002 

'! r 

ANAL VTICAL REPORT 

SAMPLE NO. : 
"INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE 

(Continue) 

Analysis 
lliltB Iglit tietb2d 

07-11-96 SW 846:6010A 
07-11-96 SW 846:6010 
07-11-96 SW 846:6010A 
07-11-96 SW 846:6010A 
07-30-96 SW 846:7421A 
07-11-96 SW 846:6010A 
07-11-96 SW 846:6010A 
07-02-96 SW 846:7470A 
07-11-96 SW 846:6010A 
07-11-96 SW 846:6010A 
07-11-96 SW B46:6010A 
07-02-96 SW 846:7740 
07-11-96 SW 846: 6010A 
07-11-96 SW 846:6010A 
08-02-96 SW 846:6010A 
07-11-96 SW 846:6010A 
07-11-96 SW 846:60IOA 
07-25-96 EPA· 908.1 

' v 

7604601 
72160826 
08-05-96 _,,_,,'*" 
~-OF 2 

Aoalm 
NET 
NET 

. NET 
NET 
N.Munir 
NET 
NET 
N.Munir 
NET 
NET 
NET 
N.Munir 
NET 
NET 
NET Labs 
NET 
NET 
CEP 

1 



i ~ 

eatech El Paso, Texas 79922-1028 0. 4725RipleyDrive,SuiteA 

of Texas, Inc. <91 s> 585-3443 • fax 585-4944 
The Quali!Y People 

Since 1955 

CLIENT MEVATEC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WHITE SANDS HR, NM 88002 

CLIENT SAMPLE ID : MPL-MWOJ-GWl-QA 
SAMPLE TYPE •.•••. : Water 
SAMPLED BY •••••• : J.K. Williams 
SUBMITTED BY .••• : J.K. Williams 
SAMPLE SOURCE ••.• : MPL 

• i: ;I l i 

• 

Radionucleotides 

Radium 226 
Radium 228 

Parameter . . . . . . . . . . . . . . . . . . . . . . . . . 

(1) Copy to Client 

Result 
<0.6 
<3.0 

DATA 

Unit 
pCi/L 
pCi/L 

TABLE 

Detection 
Limit 
<0.6 
<3.0 

~ i I 

• [ "ANALYTICAL REPORT I 
SAMPLE NO. : 

. INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE ; 

7604601 
72160826 
08-05-96 

-'f'-""' 1 OF 1 

AUTHORIZED BY : D. Downs 
CLIENT P.O. 
SAMPLE DATE ••• : 06-28-96 
SUBMITTAL DATE : 06-28-96 
EXTRACTION DATE: 

Analysis 
Date Test Method Anabst 

07-25-96 EPA 903.1 
07-25-96 EPA 904.0 

CEP 
CEP 

MlilncM. ........... __, AN\Y .. , 19 'M ............ 
lHRD. ~ -~ CMllf DNlY• 00,.. 911 J1"I Ill-TY. 

~~~-·· 



~ · h 4725 Ripley Drive, Suite A 
&St&C El Paso, Texas 79922-1028 

f Texas, Inc. 191 sl585.3443 • fax 585-4944 
e Quali~ People 
si~«1955 

CLIENT MEVATEC CORPORATION 
Bldg. S-146 W 
P.O. Box 399 
White sands MR, NM 88002 

CLIENT SAMPLE ID : MPL-MWOJ-GWl-QA 
SAMPLE TYPE •••••. : Water 
SAMPLED BY •••••• : J.K. Williams 
SUBMITTED BY •••• : J.K. Williams 
SAMPLE SOURCE ••.• : MPL 

• 

inorganic Non-Metals 

Parameter 
Anmonia Nitrogen •..••....•...•... : 
Bi carbonate ••...•.........••..... : 
Carbonate •• -.••.•...•••........••. : 
Chloride •.•..•...•••....•...•.... : 
Cyanide, Total(Distillation) ...•• : 
Electrical Conductivity ••.••..... : 
Fluoride ••••.• · •....•••........... : 
Nitrate Nitrogen .••••.•.•.••....• : 
Nitrite Nitrogen ..•••••..•...••.. : 
Nitrogen, Total Kjeldahl •••••.•.• : 
pH ••••••••••••••••••••••••••••••• : 
Phenol, Total ••....•••...•...••.. : 
Sulfate •...•••...••••..•••••••... : 
Total Dissolved Solids •...••....• : 
Total Organic Carbon .•....•....•. : 

(1) Copy to Client 

r 'l W' ~ f r 'r r 

Result 
0.14 

200 
<2.0 
65 
0.27 

1200 
0.89 
8.0 

<0.50 
<0.50 
7.4 
0.01 

72 
1200 

1.6 

DAT A 

Unit 
mg/L 
mg/L 
mg/L 
mg/L 
mg/l 

umhos/cm 
mg/L 
mg/L 
mg/L 
mg/L 
s.u. 
mg/L 
mg/L 
mg/L 
mg/l 

TABLE 

Detection 
Limit 
0.10 
2.0 
2.0 
5.0 
0.01 

0.50 
0.50 
0.50 
0.50 

0.01 
5.0 

10 
1.0 

' ' f ~ !"' f 'f ''!! 

• ,- ANALYTICAL REPORT I 
SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7604601 
72160826 
07-17-96 _.,,,.,.,, 
1 OF 1 

AUTHORIZED BY : D. Downs 
CLIENT P.O. 
SAMPLE DATE ••• : 06-28-96 
SUBMITTAL DATE : 06-28-96 
EXTRACTION DATE: 

Analysis 
Date Test Method Analyst 

07-11-96 E-350.l F. Armendariz 
07-15-96 EPA 310.1 F. Armendariz 
07-15-96 EPA 310.1 F. Armendariz 
06-28-96 EPA 325.1 F. Armendariz 
07-11-96 SW-846:9012 NET 
06-28-96 EPA 120.1 F. Armendariz 
06-28-96 EPA 340.2 F. Armendariz 
06-28-96 EPA 352.1 F. Armendariz 
06-28-96 EPA 352.l F. Armendariz 
07-11-96 STD· METH 4500 N-C NET 
06-28-96 SW846:9040 F. Armendariz 
07-11-96 SW-846:9066 NET 
07-12-96 EPA 375.1 F. Annendariz 
07-03-96 EPA 160-.2 F. Armendariz 
07-11-96 SW9060B NET 
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4725 Ripley Drive, Suite A Waste ch 
of Texas, Inc. El Paso. Texas 79922· 1028 

(915) 585-3443 • iax585-4944 
ANALYTICAL REPORT 

The Quality People 
Since 1955 

CLIENT MEVATEC CORPORATION 
Bldg. S-146 W 
P.O. Box 399 
White Sands MR, NM 88002 

CLIENT SAMPLE ID : MPL-MWOJ-GWl-QA 
SAMPLE TYPE ••••• : Water 
SAMPLED BY •••••• : J.K. Williams 
SUBMITTED BY •••• : J.K. Williams 
SAMPLE SOURCE ••• : MPL 
ANALYST .•••••••• : A. Skornia 

SAMPLE NO. : 760460. 
INVOICE NO.: 72160826 
REPORT DATE: 07-12-96 
REVIEWED BY: ~..,.....,.., 
·pAGE : 1 OF 1. 

AUTHORIZED BY D. Downs 
CLIENT P.O. 
SAMPLE DATE ••• : 06-28-96 
SUBMITTAL DATE : 06-28-96 
EXTRACTION DATE: 07-01-96 
ANALYSIS DATE.: 07-10-96 

Hethod SW-846:8080 - Pesticides & PCB'S 

DATA 

Parameter 
4 I 4 I -DOD ••••••••••••••••••••••••• : 
4 , 4 I -DDE •••••••••••••••.••••••••• : 
4,4 1 -DDT •.•..•.•.......•....••..• : 
Aldrin ........................... : 
alpha-BHC .....•.....•............. : 
beta-BHC •••..•••••.••.••.•••••••. : 
delta-BBC ........................ : 
Chlordane ........................ : 
Dieldr in ......................... : 
Endosulf an I ..................... : 
Endosulfan II ........•.....•..... : 
Endosulfan sulfate ..........•.... : 
Endrin ............................. : 
Endrin aldehyde .....••........... : 
Heptachor ........................ : 
Hetachlor Epoxide ................ : 
Lindane ............................ : 
Methoxychlor ..•.................. : 
Toxaphene ........................ : 
PCB· 101'6 ••••••••••••••••••••••••• : 
PCB 1221 ••.......•.........••.... : 
PCB 1232 •.•••••.•.•....••••..•.•• : 
PCB 1242 •.•.••........•.•••.•.••. : 
PCB 1248 ........................... : 
PCB 12 54 .••.•...•..•..•.•••..•.•. : 
PCB 1260 ......................... : 

(1) Copy to Client 

TAB L 

Result 
<0.10 
<0.10 
<1.0 
<l.O 
<1.0 
<1.0 
<0.50 
<1.5 
<0.5 
<0.5 
<1.0 
<0.5 
<1.0 
<1.0 
<0.5 
<l.O 
<0.5 
<1.0 
<l.O 
<2.0 

<50. 
<10. 
<6.0 
<2.0 

<100. 
<200. 

E 

Detection 
Unit Limit 

ug/L 0.10 
ug/L 0.10 
ug/L 1.0 
ug/L 1.0 
ug/L 1.0 
ug/L 1.0 
ug/L o.s 
ug/L 1.5 
ug/L 0.5 
ug/L o.s 
ug/L 1.0 
ug/L 0.5 
ug/L 1.0 
ug/L 1.0 
ug/L o.s 
ug/L 1.0 
ug/L o.s 
ug/L 1.0 
ug/L LO 
ug/L 2.0 
ug/L so. 
ug/L 10. 
ug/L 6.0 
ug/L 2.0 
ug/L 100. 
ug/L 200. 



Westech 
of Texas, Inc. 
The QJali.ty People 

Since 1955 

4725 Ripley Drive, Suite A 
El Paso, Texas 79922-1028 
(915) 585-3443 • fax 585-4944 

MEVATEC CORPORATION 
Bldq. S-146 W 
P.O. Box 399 
White Sands MR, NM 88002 

CLIENT SAMPLE ID : MPL-MW03-GW1-QA 
SAMPLE TYPE ••.•• : Water 
SAMPLED BY •••••• : J.K. Williams 
SUBMITTED BY •••• : J.K. Williams 
SAMPLE SOURCE ••• : MPL . 
ANALYST··-······= c. Warner 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7604601 
72160826 
07-16-96 

i--'of'2 

AUTHORIZED BY : D. Downs 
CLIENT P.O. 
SAMPLE DATE ••• : 06-28-96 
SUBMITTAL DATE :. 06-28-96 
EXTRACTION DATE: 
ANALYSIS DATE .: 07-12-96 

Method sw-846:8260 - Volatile Organics 

DATA 

Parameter 
1,l,l,2•Tetrachloroethane •••••••• : 
1,1,1-Trichloroethane •••••••••••• : 

,1,2,2-Tetrachloroethane •••••••• : 
,1,2,2-Tetrachloroethene .••••••• : 

1,1,2-Trichloroethane •••••••••••• : 
1,1-Dichloroethane ••••••••••••••• : 
1,1-oichloroethene ••••••••••••••• : 
1,1-Dichloropropene •••••••••••••• : 
1,2-Dibromoethane (EDB) •••••••••• : 
1,2,3-Trichlorobenzene ••••••••••. : 
1, 2-, 3-Trichloropropane ••.•.•••••. : 
1,2,4-Trichlorobenzene •••••..•.•. : 
1,2,4-Trimethylbenzene .•••••••••• : 
1,2-oichlorobenzene •••••••••••••• : 
1,2-Dichloroethane •••••••••••••••• 
1,2-Dichloropropane •••••••••••••• : 
1,3,5-Trimethylbenzene ••••••••••• : 
1,3-Dichlorobenzene •••••••••.•••• : 
1, 3-Dichloropropane • · .•••••••••••• : 
1,4-Dichlorobenzene •••.•• ~ ••••••• : 
2,2-Dichloropropane •••••••••••••• : 
2-Chlorotoluene •••••••••••••••••• : 
4-Chlorotoluene ••.•••••••.•••.•.. : 
4--Isopropyl toluene ••••••••.•••••• : 
Benzene •••••••••••••••••••••••••• : 
Bromobenzene ••••.••••••••••••••••• : 
Bromochloromethane •.••••.•..•••.•• : 

romodichloromethane ••••••••••••• : 
romof orm ••••••.•.••••••••••••••• : 

Bromomethane • • • • • • • • • • • • • • • • • • • • • : 

(1)· Copy to Client 

TABLE 

Result 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<5.0 
<2.5 
<2.5 
<2.5 
<2.5 
<5.0 
<2.5 
<2.5 
<2.5 
<5.Q 
<2.5 
<5.0 
<2.5 
<2.5 
<2.5 
<2.5 
<5.0 
<5.0 
<5.0 
<5.Q 
<5.0 
<5.0 

Unit 
ug/L 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 

· ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
5.0 
2.5 
2.5 
2.5 
2.5 
5.0 
2.5 
2.5 
2.5 
5.0 
2.5 
5.0 
2.5 
2.5 
2.5 
2.5 
5.0 
5.0 
s.o 
5.0 
5.0 
5.0 
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Westech 
of Texas, Inc. 
The Quality People 

Sine~ 1955 

4725 Ripley Drive. Suite A 
El Paso, Texas 79922-1028 
(9151585-3443 • fax 585-4944 

MEVATEC CORPORATION 
Bldg. S-146 W 
P.O. Box 399 
White sands MR, NM 88002 

DATA TABLE 

Parameter 
carbon tetrachloride ....•...•.•... : 
Chlorobenzene ••••.•••••••••••.••. : 
Chloroethane .••••••.••••••••••••• : 
Chlorof arm .•••••••••••••••••••••• : 
Chloromethane ••••••••••••••••.••• : 
cis 1,2-Dichloroethene ••••••.•••• : 
Dibromochloromethane .•.•••••.•••• : 
Dibromochloropropane (DBCP) •.•... : 
Oibromomethane ••••••••••••••••••• : 
Dichlorodifluoromethane ••.•••••.. : 

ichlorometharie •••••••••••••••••• : 
thylbenzene ••••••••••••••••••••• : 

Hexachlorobutadiene ••.•••••.•.••• : 
Isopropylbenzene ••.••••.•••••••.. : 
m,p - Xylene ••••••••••••••••••••• : 
Napthalene ••••••••••••••••••••••• : 
n-Butylbenzene .••••••••••••••••.• : 
o-Xylene ••••••••••••••.•••••••••. : 
Propylbenzene •..••.•••..•••••..•• : 
sec-Butylbenzene •••..•••.•••••.•• : 
Styrene ••..•.•.•••........•.••..• : 
tert-Butylbenzene •••••••••••••••• : 
Toluene ••••••••••••.•••••••.•.••• : 
trans 1,2-Dichloroethene ••••••••• : 
Trichloroethene •••••••••••••••••• : 
Trichlorofluoromethane ••.••••.••. : 
Vinyl chloride .•••.•.•.•..•..•.••. : 

(1) Copy to Client 

Result 
<2.5 
<5.0 
<5.0 
<2.5 
<5.0 
<2.5 
<5.0 

<10. 
<5.0 
<5.0 
<2.5 
<5.0 
<2.5 
<2.5 
<5.0 
<2.5 
<5.0 
<5.0 
<2.5 
<5.0 
<2.5 
<5.0 
<5.0 
<1.5 
<1.5 
<5.0 
<5.0 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

7604601 
72160826 
07-16-96 
~.,,,,,, 

2 OF 2 

(Cont.) 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uqjL 
uq/L 
u9/L 
ug/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 

2.5 
5.0 
s.o 
2.5 
5.0 
2.5 
5.0 

10. 
5.0 
5.0 
2.5 
5.0 
2.5 
2.s 
s.o 
2.s 
5.0 
s.o 
2.5 
s.o 
2.5 
s.o 
5.0 
1.5 
1.5 
5.0 
s.o 



Westach 
of Texas, Inc. 
The Quality People 

Sine~ 1955 

4725 Ripley Drive, Suite A 
El Paso, Texas 79922-1028 
191 SI 585-3443 • fax 585-4944 

MEVATEC CORPORATION 
Bldq. S-146 W 
P.O. Box 399 
White Sands MR, NM 88002 

CLIENT SAMPLE ID : MPL-MW03-GW1-QA 
SAMPLE TYPE ••••• :water 
SAMPLED BY •••••• : J.K. Williams 
SUBMITTED BY •..• : J.K. Williams 
SAMPLE SOURCE .•• : MPL 
ANALYST .••.••••• : c. Warner 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

7604601 
72160826 
07-18-96 
tiflll"~ 

1 OF 3 

AUTHORIZED BY D. Downs 
CLIENT P.O. 
SAMPLE DATE ••• : 06-28-96 
SUBMITTAL DATE :. 06-28-96 
EXTRACTION DATE: 07-03-9.6 
ANALYSIS DATE .: 07-12-96 

Method SW-846:8270-Semi Volatiles by Capillary Column GC/MS 

DATA 

Parameter 
2,4,5-Trichlorophenol •••••••••••• : 
2,4,6-Trichlorophnol ••••••••••••• : 

,4-Dichlorophenol ••••••••••••••• : 
,4-Dinitrophenol •••••••••••••••• : 

2-Chlorophenol ••••••••••••••••••• : 
2-Methylphenol ••••••••••••••••••• : 
2-Nitrophenol ••.•.•..••••••••••••• : 
3-Methylphenol ••••••••••••••••••• : 
4-ChlorQ-3-methylphenol ••••..•••• : 
4-Methylphenol •••••.•••••.••••••• : 
4-Nitrophenol •.••••••••.••••••••• : 
Pentachlorophenol •••••••••••.•••• : 
Phenol ••••••.•.•••••••••••••••••• : 
Bis(2-chloroethoxy)methane ••••••• : 
1,2,4-Trichlorobenzene •••••.••••• : 
Naphthalene •••••••••••••••••••••• : 
4-Chloroaniline •••••.•••••••••••• : 
Hexachlorobutadiene •••••••••••••• : 
2-Methylnaphthalene •••••••••••••• : 
Hexachlorocyclopentadiene ~ ••••••• : 
2-Chloronaphthalene •••••••.•••••• : 
2-Nitroaniline ••••..•••.•••••••.• : 
Dimethyl phthalate ••••••••••••••• : 
Acenaphthylene .•••••••••••••••••• : 
3-Nitroaniline ••••••••••••••••••• : 
Acenaphthene ••••••••••••••••••••• : 
Dibenzofuran .••.•.•••.•••••••.••• : 

,4-Dinitrotoluene ••••••••••••••• : 
,6-DinitrotOluene ..•.••.•••••••• : 

Diethyl phthalate •••••••••••••••• : 

(1)- Copy to Client 

TABLE 

Result 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10. 
<20. 
<20. 
<10. 
<50. 
<SO. 
<10. 
<l.O. 
<10. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10 
<1.0. 
<10. 

Unit 
ug/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
20. 
20. 
10. 
50. 
so. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
so. 
10. 
10. 
10 
10. 
10. 
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4725 Ripley Drive. Suite A Westech 
of Texas, Inc. 
The Qllili.ty People 

El Paso, Texas 79922-l028 
1915) 585-3443 • fax 585-4944 

Since 1955 

MEVATEC CORPORATION 
Bldq. S-146 W 
P.O. Box 399 
White Sands MR, NM 88002 

DATA 

Parameter 
4-Chlorophenyl phenyl ether •••••• : 
Fluorene ••••••••••••••••••••••••• : 
4-Nitroaniline •••••••••••••••••••• 
2-Methyl-4,6-dinitrophenol ••••••• : 
N-Nitrosodiphenylamine ••••••••••• : 
4-Bromophenyl phenyl ether •••••••• 
Hexachlorobenzene •••••••••••••••• : 
1,2-Dichlorobenzene •••••••••.••••• 
l,3-Dichlorobenzene •••••••••••••• : 
1,4-Dichlorobenzene •••••••••••••• : 

enanthrene · ...................... . 
thracene ..•••••.••.•••••••••••• : 

Di-n-butyl phthalate ••••••••••••• : 
Fluoranthene •••••••••.••••••••••• : 
Pyrene ............................ . 
Butyl benzyl phthalate ••••••••••• : 
3,3'-0ichlorobenzidine ••••••••••• : 
Benzo(a)anthracene •..•••.•..••••• : 
Bis(2-ethylhexyl) phthalate •••••• : 
Chrysene •••. • ••••••••••••••••••••• : 
Di-n-octyl phthalate ••••••••••••• : 
Benzo(b)fluoranthene ••••••••••••• : 
Benza(k)fluoranthene ••••••••••••• : 
Benzo(a)pyrene •••••••••••••••••••. 
Indeno(l,2,3-cd)pyrene ••••••••.•• : 
Dibenzo(a,h)anthracene ••••••••••• : 
Benzo(ghi)perylene ••••••••••••••• : 
Benzidine •••••••••••••••••••••••• : 
Diphenylamine •••••••••••••••••••• : 
Benzoic acid ••••••••••••••••••••• : 
Bis(2-Chloroethyl)ether •••••••••• : 
Bis(2-Chloroisopropyl)ether .••••• : 
2,4-Dimethylphenol •••••••••••••••• 
Hexachloroethane •••••••••••••••••• 
Isophorone· ••••..••••••••••••••••• : 

itrobenzene ••••••••••••••••••••• : 
-Nitrosodim&thylamine •••••••.••• : 

Pyridine .•.•••••••••••••••.•••••.• 

(1) Copy to Client 

TABLE 

Result 
<10. 
<10. 
<20. 
<30. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<SO. 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7604601 
72160826 
07-18-96 ....,.,.,..,,, 
2 OF 3 

(Cont.) 

unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 
10. 
10. 
20. 
30. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
so. 



Westech 
of Texas, Inc. 
The QiWity People 

Slncel955 

4725 Ripley Drive, Suite A 
El Paso, Texas 79922· 1028 
(915) 585-3443 • fax 585-4944 

MEVATEC CORPORATION 
Bldg. S-146 W 
P.O. Box 399 
White Sands MR, NM 88002 

DATA 

Parameter 
Aniline .......................... : 
Benzyl alcohol •••••••••••••••••••• 

(l)· Copy to Client 

TABLE 

Result 
<10 
<10. 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7604601 
72160826 
07-18-96 
..,,,,, """ 

3 OF 3 

(Cont.) 

unit 
ug/L 
ug/L 

Detection 
Limit 
10 
10. -
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1. 

REPORT OF RESULTS 
SECOND GROUNDWATER SAMPLING AND ANALYSIS 

MAIN POST.LANDFILL 
WHITE SANDS MISSILE RANGE 

EXECUTIVE SUMMARY 

In compliance with the New Mexico Solid Waste Management Regulations (Part VIII, Sections 
80 l through 811 ), this report presents the results of the second groundwater sampling event at 
the White Sands Missile Range (WSMR) Main Post Landfill. Groundwater samples were 
collected from the one upgradient and three downgradient monitoring wells, which were 
installed at the perimeter of the landfill during May and June, 1996. Groundwater samples were 
collected from each well during the week of 12 August 1996. The results of this initial analysis, 
plus the results from three additional samples to be collected during the next six months, will be 
compiled and the mean concentration for each analyte will be calculated. The resulting mean 
value will represent the baseline concentration for each analyte. These values will determine the 
nature and frequency of future groundwater monitoring. 

No volatile organic compounds, sernivolatile organic compounds, polychlorinated biphenyls, 
phenols, or radium 228 were detected during this initial sampling event. Detected constituents 
include various anions, cations and metals. These may be naturally occurring compounds in 
groundwater in the vicinity of the landftll, and may become part of the established background 
constituents. The interpretation and discussion of detected groundwater constituents will be 
reserved until additional data is collected from each of the wells. 

2. INTRODUCTION 

Four groundwater monitoring wells (one upgradient and three downgradient) monitoring wells 
were installed at the perimeter of the WSMR Main Post Landfill during May and June, 1996. 
The detailed description of each well installation will be presented in the Main Post Landfill 
Monitoring Well Installation Report, TBD October 1996.) The purpose of the wells is to 
establish background physical and chemical parameters in groundwater, in the vicinity of the 
landfill. Tiris report presents the results of the second of five groundwater sampling events at the 
Main Post Landfill monitoring wells. 

Background monitoring is the initial stage of the overall groundwater monitoring program and is 
used to 1.) characterize the baseline conditions of the upgradient and downgradient groundwater 
quality at the site and 2.) to establish assessment monitoring levels (AMLs). Tue background 
groundwater monitoring is being conducted during the first twelve months of the overall 
groundwater monitoring program. The program involves the collection and analysis of five 
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independent groWldwater samples from each well. Four samples will be collected within the first 
six months following well installation. The fifth sample will be collected about midway during 
the second sixth month time period. The results of each sampling event will be evaluated and the 
mean concentration used as the basis for detennining whether subsequent groundwater 
monitoring will be conducted under the Detection or Assessment Monitoring Programs. 

3. LOCATION AND DESCRIPTION OF SAMPLING AREA 

The Main Post Landfill, located approximately 3 miles east of the WSMR Main Post 
Headquarters (Figure 3-1), occupies approximately 25 acres. The landfill accepts nonhazardous 
waste generated from all of the 850 residential units, as well as facilities located at the Post 
Headquarters. This includes residential, yard, and commercial waste. The landfill has been in 
operation since 1983. 

The WSMR Main Post derives its water supply from a water table aquifer in the upper bolson 
Tertiary/Quaternary tmconsolidated alluvial deposits. This aquifer contains water derived from 
mountain water sheds forming a wedge-shaped belt of potable water over 30 miles long. Oood 
quality groundwater occurs near recharge areas, but becomes progressively more mineralized 
downgradient toward the interior of the Tularosa Basin. This is attributed to the slow migration 
rate of groundwater from recharge to discharge areas and the presence of readily soluble minerals 
in the bolson sediments. 

One upgradient (MPL-MW-01) and three downgradient (MPL-MW-02, MPL-MW-03, and 
MPL-MW-04) monitoring wells (Figure 3-2) were installed from 15 - 31May1996, using mud
rotary drilling techniques. The detailed description of each well installation will be presented in 
the Monitoring Well Installation Report (fBD October 1996). The following table summarizes 
monitoring well construction and water level information for the wells at the Main Post Landfill. 
Water level measurements were made just prior to purging activities for sampling. 

MPL-MW-01 220.S8 4012.56 200.48 3812.08 

MPL-MW-02 220.SO 4004.SS 194.82 3809.73 

MPL-MW-03 228.SO 3991.1S 188.81 3808.94 

MPL-MW-04 22S.O 3993.SO 184.SS 3808.6S 
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4. DESCRIPTION OF WORK 

The second groundwater sampling event took place on 14-16 August 1996. Prior to sampling, 
three well volumes of groundwater were purged from each well to obtain a representative 
groundwater sample. Groundwater was purged and sampled using a portable 2-inch diameter 
submersible pump. The submersible pump and sampling equipment were thoroughly 
decontaminated before and after purging and prior to sampling each well. Water quality 
measurements collected during each sample collection are provided as Table 3-2. 

MPL-MWOl-GWl 8/15/96 272 550 7.19 

MPL-MW02-GWI 8/14/96 25.2 610 7.11 

MPL-MW03-GW1 8/14/96 26.2 1180 7.24 

MPL-MW04-GW1 8/15/96 26.4 1150 6.97 

The sample for volatile organic compounds was collected first, followed by the samples for 
semivolatile organic compowids and phenols, followed by the collection of samples for all other 
analytes. Preservatives (if necessary) were added to the full sample bottle until the desired pH 
was reached. Each sample container was labeled with sample name and number, sealed in a 
plastic bag, and packed in an ice chest so as not to exceed a temperature of 4 degrees Celsius 
during transport to the laboratory. Chain-of-custody forms were completed and placed inside 
each sample ice chest The sample coolers were sealed with chain-of-custody tape and submitted 
to the analytical laboratory via overnight delivery service. 

The samples were submitted for analysis for the following New Mexico Solid Waste 
Management Regulations (NMSWMR} Subpart XI, Table I parameters . 

5 
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Table 4-2. Summary of Groundwater Analysis Requirements for 
tile Main Post IAndDU 

Analyte Analytical Maximum Holding Time 
Method (days) 

Organic Compounds 
Polychlorinated Biphenyls SW846-8080A 40 
Volatile Organic Compounds SW846-8260A 14 
Semivolatile Organic Compounds SW846-8260A 40 
Phenols SW846-9066 28 

Water Quality Parameters 
Specific Conductance EPA 120.l NA 
Carbonate and Bicarbonate EPA310.l 28 
Total Dissolved Solids EPA 160.2 7 
Chloride EPA325.1 28 
Fluoride EPA340.2 28 
Sulfate EPA 375.1 28 
Ammonia EPA350.I 28 
Total Kjeldahl Nitrogen EPA 351.1 28 
Nitrate/Nitrite as Nitrogen EPA3S2.1 28 
Total Cyanide SW846-9012 14 
Laboratory pH SW846-9040 2 
Total Organic Carbon SW846-9060B 28 
Radium226 EPA903.1 180 
Radium 228 EPA904.0 180 

Total Metals 
Al, Sb, As. Ba, Be, B, Cd, Ca, Cr Co, Cu, Fe, Mg, SW846-6010A• 180 
Mn, Mo, Ni, K Se Ag, Na, Th, V, zn• SW846-6010A 180 
Hg SW846-7470A 28 
u EPA 908.1 180 

• ICPES was used for metals analysis, in lieu of GF AA. Near identical quantitation limits were reached using the 
ICPES method. 

Primary analytical services for the groundwater samples from the Main Post Landfill were 
provided by: 

PDP Analytical Services 
1680 Lake Front Circle, Suite B 
The Woodlands, Texas 77380 
Telephone: 713/363-2233 
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The sample containers for Total Kjeldahl Nitrogen were forwarded to the following lab by PDP 
for analysis: 

Inchcape/NDRC Laboratories 
1089 East Collins 
Richardson, Texas 75081 
Telephone: 214/238-5591 

The samples for analysis for uranium, radium 226 and radium 228 were submitted to the 
following laboratory for analysis. 

Controls for Environmental Pollution, Inc. 
Post Office Box 5351 
Santa Fe, New Mexico 87502 
Telephone: 505/982-9841 

Quality Assurance laboratory services were provided by: 

Westech of Texas, Inc. 
4725 Ripley Drive, Suite A 
El Paso, Texas 79922-1028 
Telephone: 915/585-3443 

S. SUMMARY OF ANALYTICAL RESULTS 

All samples collected from the Main Post Landfill arrived at the laboratories in good condition, 
within temperature requirements. All samples were extracted and analyzed within EPA 
maximum holding times for each analyte. Table 5-1 summarizes the analytical results for 
detected analytes only. The detailed laboratory reports containing analytical results, quality 
control data and matrix spike and matrix spike duplicated analyses are provided as Appendix A. 

No volatile organic compounds, semivolatile organic compounds, polychlorinated biphenyls, 
phenols, radium 226 or radium 228 were detected during this second groundwater sampling 
event. Detected constituents included various metals, anions and cations. These constituents 
may be naturally occurring materials in groundwater in the vicinity of the landfill. A discussion 
of the presence and pervasiveness of non-anthropogenic (not introduced by outside source) 
compounds will be reserved until additional groundwater data is collected from each of the wells. 
New Mexico Solid Waste Management Regulation groundwater protection standMds and 
practical quantitation limits (PQLs) are listed on Table 5-2. Practical quantitation limits are the 
lowest concentration of analytes in groundwater that can be reliably determined within specified 
limits of precision and accuracy under routine laboratory operating conditions. Actual 
laboratory quantitation limits are matrix specific, and may vary due to nature of the sample or 
sample dilutions . 
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TABLE 5-2 (caat.) 
SUMMARY OF GROUNDWATER PROTECTION STANDARDS 
AND 
PRACTICAL QUAN'ITl'ATION LIMITS 
FOR BACKGROUND GROUNDWATER MONITORING PARAMETERS 

NIA 

NIA 
NIA 

0.005 
NIA 
NIA 
NIA 
NIA 

0.005 
0.1 
N/A 
0.1 
NIA 

0.0002 
0.005 
0.025 
0.005 
0.005 
NIA 
NIA 
NIA 
0.07 

o.oooos 
NIA 
NIA 

o.oos 
N/A 
N/A 
NIA 

o.oos 
NIA 

10 

o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 

NIA 

0.1 
0.2 
1.0 
2.0 
s.o 
15.0 
100 
2.0 
s.o 
10.0 
s.o 
s.o 
0.1 
1.0 
s.o 
1.0 
o.s 
20.0 
10.0 
100 
s.o 

0.025 
so.o 
20.0 
1.0 
10.0 
40.0 
20.0 
1.0 
1 .0 
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TABLE 5-2 (cont.) 
SUMMARY OF GROUNDWATER PROTECTION STANDARDS 
AND 
PRACTICAL QUANTITATION LIMITS 
FOR BACKGROUND GROUNDWATER. MONJTORING PARAMETERS 

0.1 
NIA 
0.01 
o.oos 
0.15 
0.06 
o.oos 
o.oos 
NIA 
NIA 
NIA 

0.001 
0.62 

0.06 
0.015 
0.002 
0.03 

5.000 

Noa: CVM•Cold VlpCll' allJlllic ablorption, GCIMS-Gu cbrocnaloaraph)'/mua spccU'Ollletl'J. 
GF'M-Gnphlle furnace lllanic ablorption. HPLC•Hlp proformlcnce liquid c:hromaqraphy. 

10.0 
5.0 
5.0 
0.5 
s.o 
5.0 
2.0 
1.0 
10.0 
10.0 
so.o 
0.4 
5.0 

0.01 
O.OIS 
0.0001 

0.01 

2.5 

IC •Ion cllrcmlloiraphy, JCPES-Inductivdy coupled pluma cmiaion apec:ll'OICqJ)'. IR-Jafrarcd spectrometry • NA-Not .Applicable. 

aReponina limit is the millWlllllll conemadm of a aubSllllCe that can be measured and reported for multiple inslrumellll. 

Repontna limits an: biplly mauix dcpcndc:Dl and may lllll llways be IChievablc. 
bN·N'ICl'Osodiphenylaminc dccampola 10 diplu=nylamim. laboratory quandla!a as diphell)'lamine. 
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5. CONCLUSIONS 

Three additional groundwater samples will be collected from each of the monitoring wells, and 
analyzed for the NMSWMR Subpart XI, Table 1 constituents. The results of these analyses will 
then be complied and a mean concentration calculated for each constituent, at each sample 
location. The resulting mean values will be used to represent the upgradient and down.gradient 
quality of groundwater at the site, as well as for establishing levels for future detection or 
assessment groundwater monitoring at the Main Post Landfill . 
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September 16, 1996 

Ms. Dana Downs 
Mevatec Corporation 
P.O. Box399 
White Sands Missile Range 
New Mexico, 88002 

Episode: 3531 
Project ID: Background Groundwater Monitoring At MPL 
Project #: 300-ii J 

Dear Ms. Downs: 

1680 Lake Front Circle. Suite 8 
The Woodlands, Texas 77380 

Phone(713)363-2233 
Fax (713)298-5784 

Enclosed are the analytical results for the samples received in our laboratory on August 17, 
1996. The samples were anal.yz.ed for the parameters indicated on the chain of custody . 

Please be advised that mused portions of your samples, sample extracts and digestates will 
be stored for 30 days from the date of this report Unless prior amm.gements were made, at the end 
of this period your samples will either be disposed of, or returned to you if your samples were 
determined to be hazardous. 

We appreciate your business. Should you have any questions or need assistance. with this 
report, please feel free to call me or Homai Madisetty, Data Review Officer, at (713) 292-7090. 

Sincerely, 

b',////t/ :I.~ 
Bruce D. Howbert 
Program Manager 



PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B •The Woodlands, TX 77380 •Phone (713)363-2233 

• DATA PACKAGE DOCUMENT INVENTORY 

EPISODE NUMBER: 3531 

S«ljnn 

J. Case Narrative & Data Qualifiers ....................................................................................... 1-4 

2. Chain-of-Custody Forms ...................................................................................................... 5-9 

3. Sample Data 

Volatiles ................................................................................................................ 11-13 
Semivolatiles ......................................................................................................... 14-15 
Metals .................................................................................................................... 16-17 
PCBs ..................................................................................................................... 18-19 
General Chemistry ................................................................................................ 20-32 
Sub-Contract Data. ............................................................................................... 33-35 

~ 

'~ 
4. 

• .... 

Quality Control Data 

Volatiles ................................................................................................................. 37-40 

""' 
Semivolatiles ......................................................................................................... 41-44 
Metals .................................................................................................................... 45-50 ,.., 
PCBs ..................................................................................................................... 51-54 
General Chemistry ................................................................................................ 55-56 
Sub-Contract Data ................................................................................................ 57-58 

5. End of Report .......................................................................................................................... 59 

·•'11 

"""' 
>Xii 

·"'1! • .... 

. ·"'"" 

All> 

"'! 

!iii! 



• 

CASE NARRATIVE & DATA QUALllttlERS 

• 

• 000001 



• 

• 
,.~ 

• 

PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B •The Woodlands, TX 77380 • Phone (713)363-2233 

Client: Mevatec Corporation 

Episode No.: 3531 

Project Name: Background 
Groundwater Monitoring At MPL 
Project No.: 300-ii-.J 

CASE NARRATIVE 

Two water samples were received for analysis on 08/17196. All regulatory holding times 
were met by the laboratory. 

All batch quality control (QC) results (Duplicates, Matrix Spikes, Matrix Spike Duplicates) 
are included in this data package. Batch QC may or may not have been performed on your 
samples. If it was, the QC reports. will reference om internal sample identification. 

The data qualifiers are presented following the narrative remarks. For CLP data folDlS, 
consult the CLP Qualifiers sheet. For standard PDP data spreadsheets, consult the Data Flags and 
Abbreviations sheet. 

SAMPLE RECEIPT AND LOG-IN: 

No problems were encountered. 

No problems were encountered. 

SEMIVOLATILES; 

No problems were encountered. 

METALS; 

High analyte concentration prevented accurate determination of the matrix spike recoveries 
for silicon and strontium. 

The matrix spike recoveries for barium were outside the control limits. The laboratory 
control sample recoveries were acceptable, indicating matrix interference . 
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B •The Woodlands, TX 77380 • Phone (713)363-2233 

Client: Mevatec Corporation 

Episode No.: 3531 

Project Name: Background 
Groundwater Monitoring At MPL 

Project No.: 300-ii-J 

CASE NARRATIVE Continued 

No problems were encountered. 

GENERAL CHEMISTRY; 

No problems were encowitered. 

SUB-CONTRACT DATA: 

The samples for TKN and nitrate/nitrite analysis were sub-contracted to Inchcape Testing 
Services in Dallas, Texas . 

The samples for uranium and radium were sub-contracted to CEP Laboratory in Sante Fe, 
New Mexico. The data will follow under a separate cover upon receipt from the sub-contra.ct 
laboratory. 

ouuooa 

,,., 

-



PDP ANALYTICAL SERVICES 

_ • ______ 1_6s_o_L_.ai_k_e_F_ro_n_t_c_ird_e;_s_m_· _e_e_n_e_w_oo_dlan __ ds,_T_e_x_D'-77380 ________ _ 

,,. 

"~ 

3'lill 

""" 

'""' 
,.., 

""' 
~ 

·~ 

"" 

'"' 

""' 

""' 

DATA FLAGS AND ABBREVIATIONS 

B This flag is used when the aoalyte is found in the associated blank as well as in the sample. 

D Indicates that the compound could not be detected because it was diluted out. 

DL This flag identifies an analysis at a secondary dilution factor. 

E 

I 

J 

• 
NC 

ND 

p 

RE 

RA 

u 

* 

This flag identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. A more accurate quantitation is obtained from a diluted 
sample analysis. 

This flag is used to indicate the presence of interference which resulted in not determining the 
value. 

This flag is used when the data indicates the presence of a compound below the qwmitation limit as 
determined by the identification criteria. 

Not applicable. 

Not calculated. 

Indicates a compound was analyzed for but not detected at the quantitation level 

This flag is used for a pesticidelaroclor target analyte when there is greater than 25% difl'erence 
for detected concentrations between the two GC columns. 

This flag is used when the sample is re-extracted and re-analyzed. 

This flag is used when the sample is re-analyzed. 

This flag Indicates that the compound was analyzed for but not detected. 

Indicates that the compound is out of the Quality Control limits. 

.ATA\QA\FORMS\QC\DFAA0796.DOC 
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m1 
MEVATEC 

PDP ANALYTICAL SERVICES 
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DATE OF COMPUTER~: 1117198 12:19 
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Project ID: 
Project#: 

llACl<GROUND GROUNDWATER llONITORING AT MPt. 
~J 
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PONumber: NA 
CourlerlNo.! FED EXH111791724 

Lab aam,le JO Client Sample ID 
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Testing No. a-pie Oa Tlrll• C1181n ·of· 
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Dellwnbln: _l( norm _CLP-lb _CLP 

_ ...... X-ldedronlc 
SEND IU!PORT TO: DANA DOWNS 

o.tie 
0.. Renmrks 

6/.1t/fl~ 
fl~ 

OOUOttti 



11.,. ... EC P.O. Box399 
DWfta Bldg.S-146W 

CORPORATION =~1~:o°2 
PROJECI' NO. PHlW:r NMIE 

• &1A 
CHAIN OF CUSTODY RECORD 

PAGE I OF I 

I 
NW.YSIS REQlfSIED I 

100-,·,· :r Jce.l, ... --/ C ..... -1._+r- "'°' ... ,f-.:. .,.1: A.Pl 

I 7!!!!!// SAUPlER'S SIGtfA1lR: 

~ 
REMARKS 

MTE TIME SAMPLE ID MAlRIX lJ,8 NO. d CCl1£CIED COlllCIED 'Z 

'Ii'"'' ~'fD ,;llffl.-.M..._.o/- ~ '-' 'l.... ~ S?~l.OI lb f ,~ o.'it•.lJ /,~ ~ 

- _...... 1 .... :~ Bt-...L c,...J :.Ji;::; I. 02 I t/oA 

-;::.. 
c 
c,..;--:l 

--.. 

l.~BT:·~-··•• 2. M ·- Br: I J. ntQJ i:u B'I' I : ~: PRO.Er tf=IRWllt SMfUS RECEPtfD ~/1" 
~ , ... 

PROJECT MNWD (~N ~- l...J:///- $ 
(PRlnm NMIE) (PRIRED tWE) 

0--.,,,. J>o---J lDTIL NO. Of CQfPHRS 

II ~~ P.12A~~:.I~~ RECD/ED BY: (COIPMYJ 
SllPPHJ I). NO. awN Of CUSIOOY SEALS 

~ a~ ,'; ;-
0000 CONOODf/atlllD {lllE I DATE) 4~"/f; IP~ ClllE I DATE) (llE I DA1l') 

VW.7fl/L"I 011· t'J1W-7", SPECIAL INS1lUCl10HS I ~ 
FEJ> Fx aN"ORUS TO RECORD 

-
·-

-

PLEASE USE BALL POINT PEN DISTRIBUTION: WHITE -PROJECT Fil.ES; YEil.OW • LAB; PIN< • RELO COPY 

:r ~ $ ~ ~ "ff ~ ·;r ~ "!'. f ~ J ' f; , ! ::{ f ~ 



PDP Ai.'fAL YTICAL SEP•PT~E.S l~U Lake ttroar Llh.te, .Juu...: ... i u .. "uuu&.u& ... 9 ••.•• -

SAL'1PLE L .·IN' CHECKLIST/DISCREPI-. Y REPORT 
FID· SLCORO I 96 

EPISODE#: ~f53/ DATE/REC'O: ~p/fb ID :?LJ TEMP 3dD: I) '(I '/J;, ~Ga/A 

C.NAME: M~c 2) __ # 

PROJECT NAME: ~l/~UNp q/ZIJl.JNt"MATa /11om~t.l~J 3)_ II :3 _.., .J . Ar AIPL 
PROJECT WMBER; 0 tJ-11 4)_ # 

ii ~ AQUEOUS, # ,,er-son. SAMPLES S)_ II 

COURJERIAIR.BILL #1PJt# f)//- g7'f /-7U 6)_ # 

SAMPLE CONTAINER SEALS; present absent 9:> broken 

COOLER CUSTODY SEALS: present absent e;; broken NAME~DATE: 

HOW MANY AND WHERE 

YES I NO 
Were samoles screened ror radioactivity? ./ 
Chain-or-custody present? V" ' 
Custody documen!S: Scaled in a plastic bal'? .,... ! 

Signed and dated by field personnel .,r I 
Filled out properly in indelable ink? v I 
S~ed and daled by loll-in personnel.? v ! 

• Condition: Each comainers seated in a sepame plastic t>q·? fl"" i 

' 
L.iOels complete (ID, dme. time. signamre. jJl'CServative. ~)? .,;' I 
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Labels agree with chain-of-custody? ....... ' ! 

Received without leakqe or breakage·? lf no. list : ........ I 
Correct quantity inclic:lted on cbai.ll-of-.:ust.ody'? vi 

Sample lntegrity: Coma c:omainers used tor r:he test indic:meci? If no. list: .,,.... l 

Correct preservatives added to die samples? If no. list: .,,,... . 
I 

Sumcient sample amount sent tor the tescs indic::steci'? tf no. list .,,,, : 
VOA 'llals tilled completely? lf no. lisc ...... ! 
Aqueous volatiles samples ~ed? If no. list: ,, 

i 
Descrepancy Repon: 

Disc:pancies to be discussed with !he clienr? 

ProJect Manu:er' s recommendaaosls·l 

-·· 
Who was nocified? By whom? Date: 
Cliem' s commems: 

Corrective ac:tioas carried our? 

uuuoo~, 

For those 'Short h 
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.s:.: SUBCONTRACT LABORATORY SERVICES ?.tJ. PDP CHAIN-OF-CUSTODY AND ANALYSIS REQUEST #f 6G~2> 
Sent to: · NP/IL - iJ'91[11~ . 
Contact: "f I ·Phone: "214· fJe. ~2fl 

Sent by: !J!lfkr4/Jo/ 
Dote sent: r L /9 L tit, Date Results needed: ~L pl l q~ 

PDP Sample ID No. of Anaylsis Request Matr~x H1mnr1u1 
Containers Weig~. 

8 b c d e f g h i j Dry/ e 

3':J~/. {)/ )( x UIM~ :Grt1c. -I -
·--c 

c -:.~ 
~---· -- --- 1-.. L"" • .. 

• -.c;~~r-ENC-D F<)t:"• - - 1• I-•••• ~I "'IU , .. i!JI ri I ' N fl ;··i , , .. 'l -- . .. _ .• ~ I \ WHE~ RECEI reo ., 
Hl\DlOACTIVll-Y 

... ·" - . -
CUSTODY TRANSFERS ANALYTICAL PARAMETERS 

Rjll~laha~~~acle•e4 b71 Date/Tl•• 
A rDl-~/.t F 

1 • / IJTL- .,- , ,._ sY/'?L'flb. /5.J" B Rl'r1.AriJA11r/l)nt -~~ ~ :2. G 
2. { 1 ,,.... .. ,,,._ ~-ao ·'l(, bd:• c H 

87Z./~7Z l'lS 
D I 

Courier: E J 

. _ Project Manager Approval: h---
. I.ab Manager Approval: 

t ' 
l -~ l 

J ~ ' 
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•

. · c: ~c.: !OO-ii i ~ecor: .'!c.: ~vc.;.i :iat! ;_~ccr;ac: •J9:G:·:: 
J.iC/:-~-::~:va~A•:m 'DAiA s,~ffi; 

-------------------------------------------------~-------------------------------------------------------·-----------------------
S.uole !'!atrix: 
~ult~'lyin9 =actor: 
Sar.icie lo~~me: 
:ictract ~a:J:ie: 

WAiE!\ 
i .00 
iOOO ~: 
t.J i~ 

~U~F:"."AiIG~ 

l!~!i iug/L; 

~.2.:-!•ic~ioroben:ene "o 
!,2-~ic~lorocenzene .... 

.lw 

l,Z-Oichiorocenzene l~ 

1.4-0icJiorobenzane 10 
2.2'-oxyois (~-Chiorocropane) :o 
:.4.5-iricnlorr.:r.enci ~c 

L. 

:.~.~-irichiorocnenol 10 
2,l-~ichloroor.enc: ,,.... . " 
;,a-Oi1etnylpneno: 10 
2.4-~initroonenoi 2: 
2,4-Dinitrotcluene 10 
z.~-~initrotoluene D 
2-~~loronacht~aler.e ; ·) 
2-C!liorooilenoi 10 
~lnaoht~a!ene 10 

!pnenc! iO 
aniline :s 

2-'ii:rochencl :o 
~.3-~ichloroil!nzi~ine 20 
3-~itroanii.ine 25 
t,a-l.li11itro-2-metnylp11enoi 25 
4-3romocnenyl-cnenyletner iO 
4-Chloraaniline ~/\ 

~-
4-~~icropileny!-~nenylether ·~ 

·~ 
~-c~!cro-3-,etnyiphenoi 20 
4-~etnyl:inenol 10 
1.-~itroanilir.e 2: 
:-~itr~cnencl ~~ ,_ 
~cer.acnthe~e 10 
Ace~apilt~y!ene !O 
An~:1racene !O 
~enricine 25 
3ermiic Acid 50 
ae~!o\a)ant~racene iO 

Di:~:ion: 
Oa~a :xtnc:a1: 
vate Ana~y?e~: 

~ESULiS 
(ug1u 

riO 
NO 
~o 

NC 
HO 
~o 

~o 

~o 

NO 
N~ 

NO 
NO 
:10 
NO 
liO 
NO 
liO 
ND 
,0 
~!) 

NO 
~o 

.i40 
~~ 

~o 

.'IO 
:iO 
1fv 
,,o 
.~o 

llU 
~o 

!10 
~{) 

. ' ........ 
J~/1rn1: 
OS/~0/16 

3en:oiaioyrene 
Benzo(cjf~uorantnene 
Benzo(g.~,i)peryiene 
9enzo(~}fl~raniner.e 
Senzyl Aiconol 
ais(2-c~lcrcetnoxy)letn1ne 
8i!t2-c~loroe!ny1)et~e~ 
Eis(:·!thy~nexyl)pntna!at! 

auty'.benzylpnthalate 
Carliazole 
Chrysene 
Dii:enzcfuran 
Oii:enz (a, il hnt:iracene 
iii ethyl ontilaiate 
n11ethyl ontnal!te 
Oi-~;-:3u~yl ~nthai ate 
Oi-n-~cty!ontnala:! 

F!uor1n~~ene 

riuo rene 
~exac~~:rooenz!~e 

~exacniorooutadiane 
tiexacnlorccyclooentaciene 
Hexacnloroetnane 
indeno;~.:.3-cc)oy:ene 

Isccl1crone 
~aon~ha:er.e 

Nii:roi:enzene 
~-~itrcsoc!~ethyia1ine 
;-~itrosooip~enyla11ine 
~-ijitrosa-~i-~-prooyl!tine 

Pentacn!oroonenol 
Pnenan?~rere 

~h!r.ol 

?yrer.e 

~etnoc Ref.: 
~cm Fi~e D: 
Analyst: 

~UAMTimIQ;.; 

:..!~!! ~~9tL! 
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QUAL!iY ~SSURA~CE/QUAL!iY COriHOL 

-----------------------------------------------------------------------------------------------------------··--------------------------

~~r~cgate 

Spi~e ;.~dee 

Mil} 
~c ~i•i ts 
(Recovary) \ ~ecovery Surrc~aa 

Sobe HCO!Q 
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POP AHAlYTICAl SERVICES 
1680 lake Front Circle, St1. 8; The •oodlands. TX 77380; Pboae 1713)363-2233 

•:::::::::::::::::::::::::::::::::::::::::::::::::::::~:~!~~!::~~!:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
llEYATEC Client Sa19l1 ID: NPL-NIOl-612 Date Sa111l1d: 08/16/96 

Project NII~· 8ACl&ROUND 6ROUllOllATER POP Salple ID: JS31.0l Date Received: 08/17/96 
Project Nu1ber: 300-II-J R11JC1rt Nutber:.153101 Date R11JC1rt1d: 09/12/96 

TOTAL METALS (DATA SHEET) 
------------------------------------------------------------------------------------------------------------··------------------------
Suple Matrix: IATER Units: 19/L 
---------------------------------------------------------------------------------------------------------~--------------------------

DATE DATE OIJAHTITATION 
AllALYTE II ET HOO PREPARED ANALYZED LiltIT RESULT ANALYST 
--------------------------------------------------------------------------------------------------------------------------------------
ftlu1inu1 Sl846-6010A 08-19-96 09-09-96 0.10 2.73 DOC 
Antitony Sl846-6010A 08-19-96 09-09-96 0.06 llD DOC 
Ars111ic SR46-6010A 08-19-96 09-09-96 0.005 NO DOC 
tutu Sl846-6010t\ 08-19-96 09-09-96 0.01 0.02' DOC 
8erylliut Sl846-6010A 08-19-96 09-09..,6 0.005 NO DOC 
Boron Sl846-6010A 08-19-96 09-09-96 0.10 0.12 ooc 
CadliUI Sl846-6010A 08-19-96 09-09-96 0.005 llD DOC 
Cbro1iua Sl846-6010A 08-19-96 09-09-96 0.01 llO DOC 
Cobalt SIB46-6010A 08-19-96 09-09-96 0.01 ND DOC 
Copper Sl846-6010A 08-19-96 09-o9-96 0.02 ltO DOC 
Iron Sl846-6010A 08-19-96 09-09-96 uo 1.96 DOC 
Lead Sl846-6010A 08-19-96 09-09-96 0.005 0.0099 oac 

~ 
Sl846-6010A 08-19-96 09-09-96 1.0 4.7 DOC 
Sl846-6010A 08-19-96 09-09-96 0.01 O.O« DOC 
Sl846-7470A 08-21-96 08-22-96 0.0002 llD NS 

It y ntll SIM6-6010A 08-19-96 09-09-96 0.05 II> DOC 
Nickel S•846-6010A 08-19-96 09-09-96 0.04 II) DOC 
S1leniu1 Sl846-6010A 08-19-96 09-09-96 0.005 ND DOC 
Silicon Sl846-6010A 08-19-96 09-09-96 0.50 24.l DOC 
Silver Sll846-6&10A 08-19-96 09-09-96 0.01 llD DOC 
StrontiUJ Sl846-6010A 08-19-96 09-09-96 D.10 0.10 DOC 
Tin Sl846-6010A 08-19-96 09-09-96 0.10 llD DOC 
Thalliu1 Sl846-6010A 08-19-96 09-o9-96 o.oos ND DOC 
VanadiUI Sl846·6010A 08-19-96 09-09-96 0.01 0.011 DOC 
Zinc Sl846-6010A 08-19-96 09-o9-96 0.02 NO DOC 
---------------------------------------------------------------------------------------------------~------·-------------------------

QUALITY ASSURANCE/QUALITY CONTROL 

-----------------------------------------------------------------------------------------------------------··-------------------------

ICP "etllod Blank ID: 
&FAA llethod llank ID: 
CYAA "•tbod llank ID: 

ICP8l52 
NA 
KS8279 

ICP LCS ID: ICPll52 
&FAA LCS ID: NA 
CYAA LCS IO: R&L279 

ICP LCSO ID: ICPL3520 
&FAA LCSD ID: NA 
CVAA LCSD ID: H&l2790 

ICP MS ID: 3517.0lMS 
&UA llS ID: llA 
C¥AA llS IO: 3517.0lKS 

JCP llSD ID: 3517.0l"SD 
&FAA KSlJ ID: NA 
CVAA llSD ID: 3517.0lllSD 

--------------------------------------___;__-------------~--------------------------------------....-------··-------------------------
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POP ANAlYTICAL SERVIC£S 
1680 Late Front Circle. Ste. 8; The lloodlands. Texas 77380; Phone (711)163-2233 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEVATEC Client Suph ID:llPl-f!IOl-612 Date SUlpled: 08/16/96 
Project lue: IACIGROUNO &11101. AT llPL PDP SU,le ID: 3531.01 hte Received: 08/17/96 
Project lo.: JOO-ii J Report lo.: E02J49 Data Reported: 09/09/96 

Saaple llatrix: !tater 
llaltiplying Factor: 0.010 
S11pla leigbt: 1000 IL 
Extract Voluu: 10 1L 

COllPOUID 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

• 

SC-POLYCHLORINATED BIPNENYLS (DATA SHEET) 

Dilution: 1.0 

Date Extracted: 08/20/96 
hte Allalyzed: 08/30/96 

QUAllTITATION 
LillIT (ug/l) 

1 
2 
1 
l 
l 
l 
1 

QUALITY ASSURANCE/QUALITY CONTROL 

llethod Ref.: 
GC File rn: 
Analyst: 

RESULTS 
{ug/L) 

II) 

llD 
ND 
MD 
llD 
llO 
II) 

-

-----------------------------------.------------------------------------------------------------------------··------------------------- ~% 

Surrogate 

Tetrachloro-1->eylene 
Decachlorobiphenyl 

Spike Added 
{ug/l) 

0.2 
0.2 

lletbod Slant ID: 3531.•llll LCS IO: JSJ1.MLCS1 

• 

me Li1its 
(Recovery) 

(30-1501 
(J0-150) 

"S IO: 3528.0lllS 

' Recovery 

1'2 
81 

1150 ID: 3528.0lllSll DVP IO: llA 

OUOUl~J 
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POP ANALYTICAL SERVICES 
1680 Lake front Circle, Ste. B; The lloodlands, TX 77380; Phone (713)363-2233 

• 
LABORATORY REPOIT 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEYATEC Date Reported: 08/30/96 

Project llale: IACXGROUID &ROUHOIATER llOllITORlllG Ar· llPL Report llo: I531Altll 
Project No: 300-II 1 An.llyst: ll 

llttllod Reference: EPA 350.3 

PDP 
LABORATORY 
IO 

CLIEllT 
ID llATRIX 

IET CHEKISTRY PARAMETER: A1unia as H 

UllITS: eg/L 

SPIKE AELATIYE PERCENT 
DATE DATE DATE DATE QUANT ADOED OR PERCEllT RECOVERY 

SAllPLED R£CEI¥ED PREPARED AllALYZED LillIT RESUlT TRUE VALUE Diff{20) (75-125) 
--------------------------------------------------------------------~------------------------------------··------------------------- ~ 
3531.01 IATER 08-16·96 08-17-96 NA 08-22-96 0.25 NO 

'"'" 

QUALITY ASSUAAHCE/llUALITY C<HCTROL 
-----------------------------------------------------~---------------------------------------------------·-------------------------

.., -1 LAB CONTROL SAIPLE lfAT£R NA llf\ MA 08-22-96 0.25 5.47 5.0 109 

35 • 
2 LAB CONTROL SANPLE IATER llA Ill\ HA 08-22-96 0.25 5.34 5.0 2.4 107 

.... 
SAltfllE IATER NA llA llA 08-22-96 0.25 HO 

3528.0lllS llATRIX SPllE IMTER HA llA HA 08-22-96 0.25 4.6 5.0 92 
3528 • 0 lltSD ftATRIX SPil£ DUP IATER llA NA IA 08-22-96 0.25 5.1 s.o 10.3 102 
---------------------------------------~----~~------------------------------------~------------~-··---------~-----~----

-

... 

• 



PDP AllALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8; The lfoodlands, TX 77380; Pllaoe (713)363-2233 

• 
LAIGAATORT REPORT 

-··-----·-·-------------···----------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------·----Client: "EYATEC Date Reported: 08/30/96 
Project llale: BACXGROUNO 6RDUNDllAT£R llONITOAillG AJ'lffll Report lo: I531JDS 

Project Ila: 300-11 J Analyst: Ill 

llethod Reference: EPA 160.1 

PDP 
LABORATORY 
ID 

3531.01 

CUEllT 
ID 

llPL-fll01-Gll2 

IET CHE"ISTRY PAIAllETEI: Total Dissolved Solids (JDS) 

UlfITS: 19/L 

SPllE RELATIVE PERCENT 
DATE DATE OATE DATE GUAllT ADDEO DR PERC£11T RECOYERY 

SAflflLEO RECEIVED Pl£9ARED AIALYZED Ll"IT RESULT TRUE VALUE OIFF(20) (75-125) 

llATER 08-16-96 08-17-96 10 390 

QUALITY ASSURAllCE/IRMlITY COITROL 

~;;·-------;~;;.;;-~;;------;~~;;-------~--------~--------;;-----;;-2~:;~-------~;-------;;---------------------------------
3528. lCSl LAI COllTROL SAllPlE llATER llA NA llA 08-21-96 10 480 500 96 
3528.LCS2 LAI CONTROL SAlfPlE NATER IA NA llA 08-21-96 10 500 500 4.1 100 
3528.01 SMPLE HTER llA NA NA 08-21-96 10 430 
3528.0lD DUPLICATE llATER llA NA IA 08-21-96 10 440 2.3 

• 
I 



PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. B; The lloodlands, TX 77380; Phone {7131363-2233 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: "EVATEC Dita Reported: 08/30/96 

Project lla11: BAC~GROUNO GRDUllOIATER "ONITORill6 AT."Pl Rtport llo: 153lSUL 
Project No: 300-II J Analyst: ll 

ltathod Reference: EPA 375.4 

POP 
LABORATORY 
ID 

3531.01 

ClIEIT 
ID 

WET CffEftISTRY PARAftETER: Sulfate 

UNITS: 19/L 

SPIKE RELATIVE PERCENT 
DATE DATE OATE DATE QUANT ADDED OR PEACEHT RECOVERY 

MATRIX SAftPLED RECEIVED PREPARED AllALYZEO LIIIT RESULT TRUE VALUE OIFF(20) (75-1251 

NATER 08-16-96 08-17-96 NA 08-26-96 25 

QUALITY ASSURANCE/QUALITY CONTROL 

~------~::~:~~OlBl~E---~;~------·:: ----~:--------::----~::;:::~-----:::·------~-----~·-··::-------------·--:::· 
3504.LCS2 LAB CDllTROl SAllPU UTER NA NA llA 08-26-96 S.O 19 20 5.1 95 
l528.0l SAllPlE IATER NA NA NA 08·26·96 25 72 
3528.0lNS IMTRIX SPIIE NATER llA NA NA 08·26·96 25 180 100 108 
3528.0UISD llATRIX SPHE IMIP NATER NA Nii NA 08-26-96 25 183 100 l. 7 111 

• 

-
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""' 

POP AllALYTJCAL SERVICES 
1&80 lake Front Circle, Ste. B; The Naodl&llCls, TX 77380; Phonl (713)363-2233 

• 
LA80RATDRY REPOAT 

: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: ftEYATEC Date Reported: 09/13/96 

Project llau: BAClGROUNO &AOUllDIATER llOllITORillli AT MPL Allport Na: IS31COllO 
Project Ho: 300-11 J Allllyst: H 

IET CH£JfISTRY PARAllETER: COnduct..act 
-----------------------------------------------------------·~~~----------·-----------------------------~----------------------Method Reference: EPA 120.1 

POP 
LABORATORY 
ID 

lSll.01 

CUEJIT 
ID 

llPL-fll01-Gl2 

UltITS: 111hos/ca 

SPIIE RELATIVE PERC£NT 
DATE DATE DATE DATE QUAil AOO£D OR PERCEil RECOVERY 

llATRIX SAllPLED R£CEIVm PREPARED AIAlJZED UNIT RESULT TRUE YAW£ DIFF(20) (75-125) 

IATER 08-16-96 08-17-96 NA 09-04-96 538 

;. ----------------------------------------------------------------------.... ·-------------------------------------------------------------
QUALITY ASSUMllC!/DUALITY COllTADl 

----------------------------------------....... ·-----------------------------------------------------------------------------------------

• LAB COllTROL SMIPlE IATER NA llA llA 09-04-96 HA 1100 1100 100 
LAB COITROL SAllPLE IATER IA llA llA 09-04-96 lfA 1100 1100 o.o 100 

l5 • SAllPLE IATER lfA NA NA 09-0<4-96 NA 664 
l52B.01D OUPUCATE IATER NA llA NA 09-04-96 NA 670 0.9 

• 



POP ANALYTICAL S£RYICES 
1680 Lake Front Circle, Ste. 8; The •oodlands, TX 77380; Phone (713)363-2233 

• 
LABORATORY REPORT 

: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: K£VATEC Date Reported: 09/13/96 

Project Jiau: BACKGROOllD GIHIUHDllATEll "ONITORIN6 AT'"Pl leport lfo: I531TOC 
Project Ila: 300-II J Aulyst: ll 

llET CHEJIISTRY PAllAllETER: Total Organic Carbon (TOCJ 
------------~~---·--------------------------------------------------------------------------------------------------------------------
llethod Reference: EPA 415.1 UUTS: 119/L 
--~------------------------------------~---------------------------------------------------·~~·------------------~---
POP 
LA80RATOll.Y 
ID 

3531.01 

CLIEllT 
ID 

SPllE RELATIVE PERCEKT 
DATE DATE DATE DATE QUART ADDEO OR PERCEil RECOVERY 

llATRIX SAllPLED RECEIVED PREPARED AllALYZED LIIIT IESULT TRUE YALUE OIFF(20) (75-125) 

WATER 08-16-96 08-17-96 llA 08-21-96 1.0 ID 

~-----------------------------------------------------------------------------------------------------------------~-------
. QUALITY ASSURANCE/QUALITY CORTROL 

------------------·----------------------------------------------------------------------------------·-------------------------------
3517.PBll ftETHOD BLAH NATER NA NA NA 08-21-96 1.0 ID 
3517.LCSl LAB CORTAOL SAllPLE llH£R IA NA llA 08-21-96 2.0 48 49.2 98 
3517.LCS2 LAB COKTROL SAllPlE MTER llA NA 1111 08-21-96 2.0 48 49.2 0.0 98 
3528.01 SNIPLE MTER HA HA NA 08-21-96 1.0 1 
3528.0UIS llATAIX SPIIE IATER NA NA HA 08-21-96 1.0 26 25 100 
3528.0l"SD llATRIX SPllE OOP llATEA llA IA llA 08-21-96 1.0 25 25 3.9 96 

• 



""< 

PDP ANALYTICAL SERVICES 
1680 Like Front Circle, Ste. I; The lloodlands, TX 77380; Pllone (71lJ363-22JJ 

• 

LA80RATOIY REPORT 
···--------------------------------------···--------------------------------------------·-------------------------------------------------------------·····--·----------------------------------------------------------------······-------------------------Client: llEVATEC Date RIPOrted: 09/ll/96 

Project Nut: BAClGROllllO GROllllMIATER llOHITORillG Al llPL Report lfo: I53181CB 
Project No: 300-_II J Analyst: II 

MET CHEllISJRY PAllAllETER: Bicarbonate Alkalinity 11 HCOJ-

--------------------------------------------------------------------------------------------------------------------------------------llllthocl Rtter1nc1: EPA 310.l UNITS: 19/L 
--------------------~~~--,------------------------------------------------------------------------------------------------------PDP 
LABOMTOIY 
IO 

3531.01 

CLIENT 
ID . 

NPL-!1101-&•2 

SPllE RELATIVE PEACEIT 
DATE DATE DATE DATE llUAMT AOOEO OR PERCEllJ RECOVERY 

"ATRIX SAllPLEO RECEIYEO PllEPAIED Alf1H.YZEO LIMIT RESULT JRUE VALUE 01Ff(20) (75-125) 

•ATER 08-16-96 08-17-96 ., 08-21-96 1.2 68 

~ --------------------------------------------.----------------------------------------------------------------------------------------
QUALITY ASSUIAllCE/llCMUTT CONTROL _________________________________________ ._.__ _________________________ .. 

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

• LAB COIJROL SAllPLE lllTER llA llA llA 08-21-96 1.2 286 lOS 94 
LAI COITROL SAllPLE IATER llA NA llA 08-21-96 1.2 287 305 0.4 94 

SAltPLE IATER llA llA llA 08-21-96 1.2 67 
3528.0lD DUPLICATE llATER llA HA M 08-21-96 1.2 67 o.o 

... --------------------------------------------------------------------------------------------------------------------------------------

• 



POP ANALYTICAL SERVICES 
1680 Ltke Front Circle, Ste. 8; The llOodlands, TX 77380; Phone (71Jll6l-2233 

• 
UllORATORY REPORT 

. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: ft[YATEC Otte Reported: 09/ll/96 

Project laae: BACKGRQUHO GROUllOIATER llONITDRIMG AT "llPl Report llo: ISllCAAB 
Project Ho: 300-11 J · A11lyst: ll 

ltetllod Refereace: EPA 310.1 

POP 
LABORATORY 
ID 

CLIENT 
ID llATRIX 

1£T CIEllISTRY PAllAllETER: Carbonate Alkalinity as COl--

UlllTS: 19/l 

SPllE RELATIVE PERCEil 
DATE DATE DATE DATE QUANT AOOED OR PERCEllT RECOVERY 

SAllPLED RECEIVED PREPAAEO ANALYZED LIMIT RESULT TRUE VAlUE OIFf(20) (75-125) 
..------------------------------------------------------------------------------------------------------------------------------------- ~ 
3531.01 

3-1 l 2 
JS • l 
3528.010 

• 

llPL -11101-612 

LAI CONTROL SAllPLE 
LAB CONTROL SAllPLE 

SAllPLE 
DUPLICATE 

llATER 08-16-96 08-17-96 NA 08-21-96 

QUALITY ASSURAllCE/CIUALITY COJITROL 

IATER 
IMTER 
llATER 
IATER 

IA 
llA 
IA 
NA 

NA 
NA 
MA 
llA 

NA 
HA 
NA 
NA 

08-21-96 
08-21-96 
08·21-96 
08-21-96 

1.2 

1.2 
1.2 
1.2 
1.2 

ND 

281 
283 
66 
66 

JOO 
300 0.4 

o.o 

94 
94 



-

'"" 

POP ANALYTICAL SERVICES 
1680 like Front Circle, Ste. 8; The lfoodlands, TX 77380; Pllan1 1713)363·2233 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEVATEC Dlte Reported: 09/13/96 

Project lue: BAClGROUNO GROONOllATER llOllTDRJll& AT'llPl Report Ila: ISlIPH 
Project lo: 300·11 J Analyst: II 

llttllod Reference: SI 8'6 9040 

PDP 
LABORATORY 
ID 

CLIEHT 
ID llATRIX 

IET CHEJIISTRY PAllAllETER: pH 

UIITS: IA 

SPllE REl.ATIY£ PERCENT 
DATE DATE OAT£ DATE QUAil ADOED OR PERCEllT RECOYERY 

SAllPLED RECEIVED PIEPAR£D AllALYlEO LillIT RESULT TRUE VALUE OIFF(20) (75·125) 
--------------------------------------------------------------------------------------------------------------------------------------
3531.01 llPL·lllOl-612 IMTER 08-16·96 08·17·96 08-17-96 NA 7.66 

QUALITY ASSURAllCE/QUAlITY COITROL 
-----------------------------------------------------------------------------------------------------------------,---~---------------

3-~ 
~s 

• 

LAB CONTROL SAllPLE fATER 
LAB CONTROL SAMPLE llATER 

DUPLICATE WATER 

llA 
llA 
llA 

NA 
NA 
NA 

llA 
llA 
llA 

08-17-96 
08·17·96 
08-17·96 

llA 
llA 
llA 

8.89 
8.91 
7.69 

9.05 
9.06 0.2 

O • .t 

98 
98 



PDP AMAlTTICAL SERVICES 

• 1680 Lake Front Circle, Ste. B; Tbe loodlands, TX 77380; Pbone (7llJ363-223J 

lJ80RATOll REPORT 
-------------------···----·····--···----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Client: ftEVATEC 
Project ll11e: BACIGROUllD &ROUllDIATER MOMITORI"& AT MPl 

Project Mo: JOO-II J 

IET CHEftISTRY PARAMETER: Fluoride 

ltethod Reference: EPA 340.2 

Date Reported: 09/13/96 
Report No: IS31Fl0 

Analyst: II 

UlllTS: q/L 

SPllE RELATIVE PERCENT PDP 
LABORATORY 
ID 

ClIENT 
ID 

DATE DATE DATE DATE QUAllT AOOED OR PDCEIT RECOVERY 
MATRIX SAltPLED RECEIVED PREPARED AllALYZEO LIMIT RESULT TRUE VAlUE Dlff(20) {75·125) 

3531.01 llt\TER 08·16-96 08-17-96 NA 08-19-96 0.1 0.34 

~~---~-~~~~~-~~~-~~~ -------------------------------------
LA8 COllTROL SAllPLE llt\TER llA IA llA 08-19-96 0.1 5.46 5 109 
LAB CQMTROl SMPLE IATER · MA KA "A 08-19-96 0.1 5.40 5 1.1 108 

3528.01 SAMPLE IATER MA NA NA 08-19-96 0.1 0.22 
3528.0lJIS llATRIX SPIKE IATER IA MA 1IA 08-19-96 0.1 5.23 5 100 
3528.011150 ltATRIX SPIKE DUP HTER MA MA IA 08-19-96 0.1 5.29 5 1.1 101 

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

• 

ii.111•" 

-

~;.r, 

,..,, 



POP AllALYTICAL SERVICES 

• 
1680 Lake froRt Circle, Ste. I; Thi loodlands. TX 77380; Phone (713)363-2233 

LAIOllATORl REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::c::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: KEVATEC . 
Project 11111: IACKQAOUllD lilOUllDIATER llOlllTORillG AT llPL 

Project No: 300-II-J 

IET CHENISTRY PARAllETER: Chloride 

Oate Rt11orted: 09/13/96 
lleport la: 1531CHL 

Analyst: II 

4 ------------------------.---------------------------------~-------------------------------------------------------------------------

-

Method Reference: EPA 325.3 UllTS: 1g/L 
--------------------------------------------------------------------------------------------------------------------------------------
POP 
LABORATORY 
ID 

3531.01 

CLJEIT 
10 

llPL-KIOl-&12 

SPIKE RELATIVE PERCENT 
DATE DATE OATE DATE QUAHT ADOEl> OR PEJICEKT RECOVERY 

MATRIX SAllPLED RECEIVED PREPARED AllAlfZED LIKIT RESULT TRUE VALUE OIFF(20) (75-125) 

MATER 08-16-96 08-17-96 08-27-96 4.0 39 

OUALiTY ASSURAllCE/DVALITY CfJllTRDl 

~~--:::~~~~~-~~~~----::-~ ~-~-~~:::·~-~!:: ~-:~~-------:::~~~-~-
3504.LCS2 LAB CDHTROL SAMPLE llATER IA HA llA 08-27-96 4.0 209 200 1.4 105 
3528.01 SMPLE MATER llA NA IA 08-27-96 4.0 60 
3528.0lKS MATRIX SPIKE WATER NA llA llA 08·27-96 4.0 252 20& 96 
3528.0lllSO llATRIX SPllE OUP WATER NA NA llA 08-27-96 4.0 252 200 0.0 96 

----------------~--------------------.-------·--------------------------------------------------------------------------------------

• 



PDP ANALYTICAL SERVICES 

• 1680 L~e front Circle, Ste. B; The loadlallCis, TX 77380; Phone 1713)363-2233 

LABORATORY REPORT 
------------------------·-------------------------------···-----------------·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Client: 11£YATEC 
Project Nate: 8ACl&ROUNO GROUNOIATER KONITORillG AT Mpt 

Project Ko: 300-JI-127 

IEt CIDllSTRY PARAftETEJI: Total lltcoverable Phtaolics 

lltthod Reference: Sl-846 9065 

Oate Reported: 09/13/96 
Report lo: I531PllllL 

Analyst: II 

UNITS: 19/l 

------------------------------------·~~·------------------------------------------------------------------------------------------
POP 
LABORATORY 
ID 

1531.01 

CLIEMT 
ID 

"PL-flll01-Gl2 

SPilE RELATIVE PERCENT 
DATE DATE DATE DATE QUAllT ADDED OR PERCEllT RECOVERY 

MATRIX SAftPLED llfCEIYED PllEPARED AllALYlED LIMIT RESULT TRUE VALUE DIFF(20) (75·125) 

llATER 08-16-96 08·17-96 08·3o-96 08·30-96 0.05 ND 

QUALITY ASSURAllC£/QUALITY CONTROL 

~---L .. ~~~~:~~~--~~~~~-~~:::::~~~:::::~--~~~-0.~ -~--~:::-··--~~··-::-
l526.LCS2 LAB COHTROL SAftPLE IATER llA 11A 08·30·96 08-30-96 0.05 0.46 0.500 0.0 92 
3528.01 SAltPLE IATER IA NA 08-30-96 08·3o-96 0.05 ND 
3528.01115 llATRIX SPUE IATEA llA NA 08-30-96 08·30·96 0.05 0.50 0.500 100 
3528.0lltSD MATRIX SPIKE DUP IATER NA KA 08·30-96 08·30-96 0.05 0.50 0.500 0.0 100 

• oooua1 

-

.... 



.,.. 

.... 

POP AllALYTICAL SERVICES 
1680 lake Front Circle, Ste. B; The •aodlands, TX 77380; Pllane (713)36J·2233 

-~---···-·······-·········-·--···-··-······------------~~~~~-~~~~~---··-··--·--·····-------·······-··-···-·--------·-··--· ----------··--·-·----·--·-·--------------------·--------------------------------------------------------------------------------------Client: ftEVATEC Date Reported: 09/13/96 
Project Naae: BACIGAOUJIO GROUJIDlfATER "DNITORING AT.llfll Report llo: 1531TCN 

Project No: 300-II·J27 Aaalyst: II 

llatbod Reference: Sl-84' 9010 

PDP 
LAIORAJDRY 
ID 

3531.01 

CLIEJIT 
ID 

llPL·f901·Gl2 

ltET CHElllSTRY PJUIAllETER: Total Cyanide 
~~------------------------------------------------------------------------

UNITS: ag/L 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADOED OR PERCEllT RECOVERY 

IMTRIX SMPLEO RECEIVED PREPARED AlfAl.TZEO LlllIT RESULT TIUE VALUE Dif'F(2t) (75-125) 

IATER 08·16-96 08-17·96 08-23-96 08·27·96 0.01 0.276 

--------------------------------------------------------------------------------------------------------------------------·------
_ QUALITY ASSURANCE/QUALITY COITROL 

•:·---~:;~~RO~~::::~·=:~:-·----~~-------=--==~::: ::::;:::·---:~::---:.!: ------~=:---·-----------·:· 
3526.LCS2 LAB CONTROL SAllPLE WATER NA llA 08-23·96 08-27-96 0.01 0.100 0.100 0.0 100 
3528.01 SAllPLE •1\TER llA NA 08·23-96 08-27-96 0.01 O.« 
3528.0lftS ftATRlX SPIKE IATER MA llA 08-23-96 08-27-96 0.10 0.53 0.100 90 
3528.0lftSD MATRIX SPIKE DUP •ATER 1111 NA 08·23-96 08·27·96 0.10 0.55 0.100 3.7 110 

• oooo:J~ 



• 

SUB-CONTRACT DATA 
'"" 

• 

• 



POP AllALYTICAl SEIVICES 
1680 Lake Front Circle, Sta. B; The loodlands, TX 77380; Phone (71JJJ6J-223l 

'"" :.:::::::::::::::::::::::::::::::::::::::::::::::::::::~~~!:~:~~~~!:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~· 

Client: KEVATEC Otte Reported: 09/03/96 
Project Nut: BAClGROUllD GROUNOIATER llOllITOIUNG Ar'"PL Report No: ISllTXM 

Project No: 300-II J Analyst: ll 

llethod Reference: EPA 351.3 

POP 
LAIORATORY 
IO 

CLIENT 
ID ltATRIX 

IET CRE"ISTRY PARAft£TER! Total ljeldahl Nitrogen (TlM) 

UNITS: 119/L 

SPllE RELATIVE PERCENT 
DATE DATE OAJE DATE QUANT AOOEO OR PERCEllT RECDVERY 

SMIPLED RECEIYEO PREPARED AIALYZED LI"ll RESULT TRUE YALU£ DlfF(20) (75-125) 
--------------------------------------------------------------------------------------------------------------------------------------3528.01 KPl-"IOl-GU WATER 08-16-96 08-17-96 08-22-96 1.0 ND 

... ----------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSURAllCE/QUAlITY CONTROL 

~: ----·:::;~~~~~~:LE---~~~:-------~--------~-----·-·::·--- :::;~~:-----~~:-·--::~~---------:~:----------------~::· 
3528. 02 SAMPLE WA TEA NA NA llA 08-22-96 1. 0 1. 68 
3528.02KS 11/iTRIX SPUE HTER NA IA llA 08-22-96 1.0 20.4 20 94 
3528.02"SD llATRlX SPilE DUP WATER NA NA MA 08-22-96 1.0 20.2 20 1.0 93 

~ij 

.,, 

• '"' 
',-'111 

'"* 

""' 
• 



PDP ANAlYTICAL SERVICES 
1680 Lake Front Circle. Ste. B: The loodlands, TX 77380: Phone (7131363-2233 

• 
LABORATORY REPORT 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::: 

Client: llEVATEC Date Reoorted: 09/03/96 
Project Hale: 8AClGROUNO GROUHOIArER llONITORlNG AT.KPL Report Ka: I53lllNA 

Project No: JOO-II J Analyst: ll 

Kethod Reference: EPA 353.2 

POP 
LABORATORY 
ID 

3528.01 

CLIENT 
ID 

KPL-ltlf01-H2 

•ET CHEMISTRY PARAMETER: Nitrate-Nitrite as N 

UHITS: 19/L 

SPilE RELATIVE PERCENT 
&ATE DATE &ATE DATE QUAKT AOOEO OR PERCENT RECOVERY 

llATRIX SAllPLED RECEIVED PREPARED ANALYZED LINIT RESULT TRUE VALUE DIFF(20) (75-125) 

IATER 08-16-96 08-17-96 llA 08-23-96 0.05 5.37 

QUALITY ASSURANCE/QUALITY CONTROL 

~~------~:;~~::~~~:::---~~~:-------::·-------~-----~·::-----~~~=::~---:~~-----:~~-----~---:~:---------------·:::· 
9225.01 SANPlE IATER llA llA NA 08-23-96 0.05 ND 
9225.01115 llATRIX SPIXE NATER NA NA NA 08-23-96 0.05 0. 95 1.0 95 
9225.0lllSD llATRIX SPIIE DUP IATER llA NA MA 08-23-96 0.05 0.94 1.0 1.1 94 

• 



-· 

QUALITY CONTROL DATA 

~· 

.,. 



• 

VOLATILES 

• 

•• 
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:::~~:: ~~ :~i:!l~ SJa:Di! :;:l!A :·J:! ~.111::>iec: ~A 
~":jec: ·~1~e: :~~ ?n~ :u~~! ~D: !52S . .-e:..~.: :~:~~OD :~3,~~: Oa~! ;e·:!i•1ea: ~A 

•

c: ~o.; 1A ~e:icr: Ho.: .;q:·?3 Ja.ta ~e::or~aa: •j"f,i3nfi -
~C/~S-5E~iVOLA7!~£S (OATA Sf.E!T! 

-------------------------------------------------~----------------------------~--------------------------------------------------
~a~~i! !tatrix: ~Aitii. Diluticn: l.O ~e:nco ~e!.: Sll84b-22705 
~u:ti:l~yi:i9 Fac:::r: i.00 Date !:ctractad: 08il?/96 ;:/!1!5 F'Es !•): ·H29a 
:aole Voluu: :oco •i !>ne Analyz!~: 'lS! f 17/?6 Anal~st: R~ 

extrac: Vo~ume: L·) 1i 

CuAiH!iA7ZO~ mu~rs ~lJ~~..-:TAi!Oh ;(~SUL r: 
CC:i!PllllllD t.:!'tn (v~/LJ (ugiL) CGf'!P~liNO ~~)1:1" '.ugil! {11gjL) 

--------------------------------------------------------------------------------------------------------------------------------------
~.Z,4-7ric~ioroCen!!~e i•J ~o aenzo(a)oyrene i~ NO 
l.2-Dicnlorooen!ene 10 ND !enzo{b)fluoran:~en! lC MC 
l,~-Oicnlorocenzene 10 liO Senzo(g,~ 1 i)~erylene ~o ~I) 

:.j-Oicnlor~~nzene iC ~D aenzc(k)fluorantnene lO MD 
2.2'-oxyois (l-Chlorcprccanei iO ~D Benz:i Alcohol 20 HO 
;,4,5-Tricn!oroonenci 25 ND 8i~(2-chlo•oet~oxy)~ethane !O 110 
Z.•.~-irfc~l~rc:nenc! iO "o ais(Z-tnloroethyi)etner D ~ii 

2,t-Dichlcrocnenol 10 ND Bis(Z-etnyihexy~)onthala~e 10 KO 
2,4-~i~etnylpnenol l~ 110 9utylDenzyionthalate l•) l'\O 
2.4-0initroonencl ~= ND Cari:iazole 10 NO 
2,4-0initrotoluene 10 NO Cllrysene D N~ 

Z.6-0initrotoluene 10 KO Diber.zo7uran 10 ~o 
2-Chloronaontnalene 10 ~D Dioenzia.~)anthracene lO ~!) 

2-Chlorophenol 10 HO Diethyl onthalate 10 MD 
~y~n~pht~alene 10 liO Oi1etnyl pnthalate !Q MD 
· y1onenc~ 10 ~D Oi-n-8~ty!pnthaia!e 10 NO 

oaniline 25 i'IO ui-n-~cty:,ntnalat! 10 ~o 

2-~itrconenol 10 ~D fluoran:hene 10 NO 
~.J-Oicnlorooenzidine 20 ~o fluorer.e 10 llD 
J-~i troaniline 25 !W r.exacnlorocenzene 10 NO 
4.6-~initro-2-1etnylonencl 25 :iO Hexac~iorooutaaiene ~·) l'iD 
4-arcmophenyl-onenylether 10 ND Hexachlorocyclcoentadiene 10 ND 
4-·;h !oroani line 20 !ill Mexacnl~rcetnane !.O ND 
4-C~:orooi\!nyi-onenyletner 10 ~D !nceno(l.2,3-~d)oyrene 10 ND 
4-Cnlcro-5-methylphencl 20 ~D !soonorone 10 ND 
4-~ethylcilenol :o ~o Naphthalene 10 !+o 
.i-~itroanilir.e .,~ 

-~ NO ~itr::cenune lO ~D 

4-~i :roohencl 25 ~o H-Kitrcsoci1etnylami~e !O K!i 
~cenachthene 10 ~o s-~itroscaioner.ylamine !O ~D 

Ace!lapntn~l!ne 1~ !ID H-~itrosc-di-~-cropylamine lO ~D 

Anthracene 10 ~ Pentachloroohenai H ... NO 
Ben:icine 25 :'ID Phenantnrene !O 140 
aen:ci:: Acid 50 "D Phenc l l~ ND 
~en:oia)ar.t~racene ~o ND ?yrer.! lO !IO 

-·------------------------------------------------------------------------------------------------------------------------------------
OUAL!iY ASSURAhCE/QUALiiY CONTROL 

Sci~e ~dded QC ~:1i;s Spi~e Acae~ QC Li•i~s 
Surrogate iuq/t) (.Recovery) \Recovery Sur~aga~e (•Jg/~) (~ecoveryj % ~ec~very 

•~~~~;=;~-~--------~-~~--------~~;=~~~)--------------;;----------;~;~~~=~;-----------------;~---------(~~=;~j-----------~~------
ooicneny l 50 i~S-1:6) 77 2-Fl~orocnencl 73 (21-!00I 5i 

Terci1eny.i-dl4 50 (33-141) 63 2,4,~·Tr!~roi~Dr.encl iS {10-:.~3) ·;2 

:1et~oa Blanx: LCS I): ~A ~so ro: :'i~ 0000 .. l~ 
--------------------------------------------------------------------------------------------------------------------------------------



•::::::::::::::::::::::::::::::::::::::::::::::::::~~~~;~~;;:::~~;~!::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
.: ~A •:lient Sa"el.: I~: !!A i'la~e ~Jmpieo: ~A 

Jroj!c: ~ue: :.~ ?~?;mile :~: 352&.wt.CSl (LAB CG~T. ~i;l'!PL:)Da~e ~eceived: !iA 
?r~jec" ~o.: :iA ~ecort 110.: 09299 i),He iieo~rte~: •)9/0.!/9c 

Sa!~~! :iiatrix: 
llu~ ::.ioi·ting fact~r: 
54!:0:! io!uu: 
Ex~r1c: lclu=ie: 

COMPQU~D 

~1n; 

' ·' -.. ,, 
~00 ml 
:.o :si 

Dil•Jtion: 
:late 
Date 

:xuac:ed: 
Analyzec: 

LCS ~!\U£ 

VALUE : Jg/ LI 

~ .0 
1J8i ! ~ i96 
OBM/'ib 

LCS 
RESIJL! !ug/L) 

~etn~;: ~ef.: 

~CHIS ~!la rn: 
rrna!yst: 

LCS 
% m. 

Sll846-m02 
i)CJB!l 
RP 

:.CS m. 
~H!FS 

----------------------------------------------------------------------------------------------------------------------------·--------
!,2.~-iric~lorooe~:!ne 

l,~-i)ichioro~en;e~e 

2.4-Dinitrotolue~e 

2-C~loroonencl 

4-Chloro-3-aetny!oner.~: 

4-~i:~oonencl 

Acenacnther.e 
~-fti:roso-ai-H-orooyla:ir.e 

~lorooneaol 

Sur:cgate 

~i :~or.enane-cS 
2-::~orccicneny~ 
!!ronenyhil4 

lletn:>ci Slank: 

• 

SoiH Adaed 
(~g/~) 

:Q 
:e 
50 

ms.~am 

so 
50 
50 
75 
iS 
i3 
:o 
SCi 
75 
.. 
31l 

(~e:overyl % Recovery 

(3S-!!4J 30 
(~3-~l~) 

..,,.. 
1~ 

(33-141) :2 

LCS I:>: ~A 

34 
33 
57 
57 
50 
19 
54 
41 
60 
25 
42 

Surrcga:e 

'henol-oS 
2-fl uan:oneno: 
:,4.6-iriorcmoo~enol 

60 
~6 

i4 
76 
75 
25 
63 
82 
30 
t~ 
-~ :4 

Soiit.e Aadeo 
i:Jg;L) 

75 
75 
iS 

1_39-qai 
( !l!-'H) 
i2t-9o) 
(?7-l?~! 

_ ... --"" f 

{23-17) 
(10-ao) 
(46-1!5) 
i41-l16) 
(1-:~3} 
1.12-no} 
!26-127) 

QC ti1its 
(~eccver~) 

{l0-94) 
l2HOOI 
d~-1:3i 

t Recove~y 

ti 
"' :o 
3j 

"'" 



LABDRATOIY RE.PORT 
----------------------------------------------------------------------------------------------------------------------------.---------
Client: HA Date Received: 08/16/96 
Project llale: NA Oate Reported: 09/03/96 

~~~~~~~,~~~~~~~~~~'.~-~~~'.~~~~~ 
llethod Ref.: Sll846-82708 Saaple llatril: HTER A111lyst: RP 

SMPLE 

PDP Saple [0: 
Client 5alpl1 ID: 
Suple Volu11: 
Extract Yol1111: 
Dilution: 
Oate Analyzed: 
&C/llS File ID: 

CQIUIOUKO 

3528.01 
NPl-lftf02-&112 

1000 11 
1.0 el 
1.0 

08/19/96 
09300 

SPIKE 
ADDED ( ug/L) 

MTRIX SPilE 

llS 5alple ID: 3528.0UIS 
Clie1t S11pl1 ID: NPL-llll02-&112KS 
Sa1C1l• Vol111e: 500 11 
Extract YolU11: 1.0 11 
Dilation: 1.0 
Date Analyzed: 08/19/96 
6C/llS File ID: 09301 

llAJRIX SPllE 

SAllPlE KS 
COllCEKTRATIDI (ug/l) COMCENTRATIOI (ug/l) 

l!ATRIX SPilE OUPLICATE 

!ISO Suple ID: 3528.0UISO 
Client Suple ID: ftPl-lll02-c1211SD 
Suple Yol•: 500 11 
Extract Volu11: 1.0 11 
Dilution: 1.0 
Date Analyzed: 08/19/96 
&C/KS rue ID: 09302 

KS QC llltlTS 

' REC. REC. 
--------------------------------------------------------.-----------------------------------------------------------------------------
1,2,4-TricblorobanztAB 100 llO 66 66 (39-98) 
1,4-0ichlorobenzene 100 llD 60 68 (36-97) 
2,4-0initrotoluene 100 MO 72 72 (24-96) 
2-Chlorophenol 150 ID 104 69 (27-123) 
4-Chlora-3-11thylpll1nol 150 llO 104 69 (23-97) 
.phenol 150 llD 40 27 (10-80) 

thtne 100 llD 66 66 (46-118) 
oso-di-ll-propyl11in1 100 llD 72 72 (41-116) 

Pentachloropfienol 150 llO 132 88 (9-103) 
Phenol 150 llD 46 31 (12-110) 
Pyrene 100 llO 80 80 (26-127) 
~~------------~------------------------------------------------------------------------------------------------------------~-

llATRIX SPIKE DUPLICATE 

SPllE SAIUILE "50 "SD QC LHITS 
CONPOUMD ADDED (ug/l) COICEJITRATIOI (ag/l} C1JICENTRATIDH (ug/l) ' REC. RPO RPO. REC. 
-------------------------------------------------------------------------~-------------------------------------~-----------------1,2,4-Trichlorobenzene 100 ID " 64 3.1 42 (39-98) 
1,4-0icblorobenzane 100 llD 58 58 3.4 28 (36-97) 
2,4-Dinitrotoluene 100 IO 70 70 2.8 28 (24-96} 
2-Chlorophenol 150 NO 98 65 5.9 40 (27-123) 
4-Chloro-3·11tllylphenol 150 NO 102 68 1.9 28 (23-97) 
4-litrophenol 150 llO 38 25 5.1 42 (10-80) 
Actnaphthene 100 ID 66 66 o.o 31 (46-118) 
ll-litroso-di-1t-propyl11ine 100 llO 70 70 2.a 50 (41-116) 
Pentachloropbenol 150 llD 122 81 7.9 38 (9-103) 
Pllenol 150 llO 42 21 9.1 42 (12-110) 
Pyrt111 100 ., 80 80 o.o 31 (26-127) 

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

•

UIS Hlsidl of QC li1its 
RIO: o ovt of 11 outside li1its 

Spike Recovery: O out of 22 outside lilits 
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POP ANALYTICAL SERYICES 
1680 Lake Fraat Circle, Ste. 8; The Woodlands, TX 77380; Phone (713)363-2233 

. ~''''''''~'''''''''''''''''''''''''';;~::;~s::;;:·;;:~:~::,~~~!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~;;';::;;~;'~'''''''' 
Project llaN: NA POP Suple ID: ICP8352 (llETllOO BlANl} Date Recthed: llA 
Project Nu1ber: NA Repcirt Nuner: ICPB3S2 Date Rlf)Drtad: 09/10/'16 

TOTAL llETALS (~TA SHEET) 
-------------------------------------.-.------------------------------------------- ------------------------------------------Saple llatrix: llATER U1its: 119/l 
----------------------------------------------------------------------------------------------.-------~---------------------------

DATE DATE IWAITITATIOI 
HALT TE NETllOO PIE PARED AltALYZED LillIT RfSUl.T AIALYST 
----------------------------------------------------------------------------------------------.--------------.... ·---------------------
A1111inU1 SR46-6010A 08-19-96 09-09-96 0.10 llD DOC 
A11ti10ny Sl8'6-6010A 08-19-96 09-09-96 0.06 NO DOC 
Arsenic Sl846-6010A 08-19-96 OCJ-09-96 0.005 ND ooc 
Bariu Sl846-6010A 08-19-96 09-09-96 0.01 NO ooc 
81rylli111 Sl846·6010A 08-19-96 09-09-96 0.005 ND ooc 
Boron Sl84'-6010A 08-19-96 09-09-96 0.10 llO ooc 
Cad1iu Sl846-6010A 08-19-96 09-oCJ-96 0.005 ND DOC 
Cllciu Sl846·6010A 08-19-96 09-09-96 l.O llD DOC 
ChrOliUI Sl846-6010A 08-19-96 09-09-96 0.01 llD DOC 
Cobalt Sl846·6010A 08-19-96 09-09-96 0.01 JI) DOC 
Copper Sl846·6010A 08-19-96 09-09-96 0.02 ID DOC 
Iran Sl846·6010A 08-19-96 09-09-96 0.10 ID DOC 

-- SU46·6010A 08-19-96 09-oH6 0.005 ND ooc 
SU46·6010A 08-19-96 09-09-96 o.os MD DOC 
Sl846-6010A 08-19-96 09-09-96 1.0 llD DOC 

Nanga111se Sl846-6010A 08-19-96 09-09-96 0.01 llO 08C 
llalybdlAUI Sl846·6010A 08-19-96 09-09-96 0.05 NO DOC 
Nickel Sl846-6010A 08-19-96 09-09-96 0.04 MD DOC 
Potassiut Sl846-6010A 08-19-96 09-09-96 5.0 Ill) DOC 
S1leniu1 Sl846-6010A 08-19-96 09-09-96 0.005 JI) DOC 
Silicon Sl846-&010A 08-19-96 09-09-96 0.50 llD DOC 
Silver Sl846-6010A 08-19-96 09-09-96 0.01 NO DOC 
SodiUI Sl846·6010A 08-19-96 09-09-96 1.0 HO DOC 
Strantiut Slftl46-6010A 08-19-96 09-09-96 0.10 II) DOC 
Tin Sl846-6010A 08-19-96 09-09-96 0.10 llD DOC 
Th1lliu1 Sll846-6010A 08-19-96 09-09-96 0.005 llD DOC 
Yanadiu1 Sl846-6010A 08-19-96 09-09-96 0.01 MD DOC 
line Sl846·6010A 08-19-96 09-09-96 0.02 • DOC 

-----------------------------------------------------------------------------------------~-----------------~---------------------
QUALITY ASSURAllCE/QUALITY CONTROL 

--------------------------------------------------------------.... ---------------------.... ·---------------------------------------------

ICP lltthad Blank ID: 
GFAA llttbad Blank ID: 
CVAA llethad Blank ID: 

llA 
IA 
llA 

ICP LCS IO: llA 
GFAA LCS ID: llA 
CYAA LCS ID: 1111 

JCP llS IO: MA 
GFM ltS ID: NA 
CVAR KS ID: NA 

ICP LCSO JD: MA ICP !ISO ID: NA 
&FAA LCSD ID: llA GFAA "SO ID: ltA 

~-----~'---~~-~---~~~~~~-~~~~~~~-~~~~~~-



POP ANALYTICAL SERVICES 
1680 Lake Frant Circle, Ste. B; The •aadlallds, TX 77380; Phone (713)363-2233 

• 

LABORATORY REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::=:::::::::::::::::::::::: 

NA Client Sa1pl1 ID: llA Date Supled: llA 
Project Nall: NA POP Suple ID: lllil279 (11£lll00 BLAHI) Date Received: llA 
Project N111ber: NA •rt N•ber: KQB279 Datt Reported: 09/11/96 

5a1pl1 llatrix: ~TER 

AllAUTE llETKOO 

ltercury SU46-7470A 

• 

MTE 
PREPARED 

08-21-96 

TOTAL RETALS.(DATA SHE£TJ 

OAJE 
AllAUZEO 

08-22-9' 

QUANTITAT101t 
LIMIT 

0.00020 

QUALITY ASSURANCE/QUALITY COMTROL 

Uaits: 19/l 

RESULT AllALYST 

ND llS 

-------------------------------------------------------------------------------------------------------------------------------------
ICP LCS ID: NA ICP ltS ID: MA 

&FAA LCS ID: llA &FAA llS JO: NA 
ICP llethad Blank ID: NA CVAA LCS ID: NA CYAA llS IO: llA 
&FAA lfethad Blank ID: MA 
CYAA Netllod Blank ID: NA ICP LCSD ID: 1M ICP ltSO JD: HA 

&FAA LCSD ID: MA &FAA llSO ID: M 
CYM LCSO ID: NA CYAA llSO ID: NA 

.---------------------------------------------------------------------------------

OOOU~l7 

. .,,, 



PDP IWLYTICAL SEAVICES 
1680 lake Front Circle. Ste. B; The Noodlands, TX 77380; Phone (713)363-2233 

- lAIGUllR! R.EPIRI 
c ::::::=::=::::::::::::::::::::::::::::::::::::::::::::~~;=;~;====;~;~;;~:::::::::::::::::::::::::::~:~=~~;~::~==~;;~:;;~::: 

Project bu: IA LCSD IO: 1CPL3520 Report lu1btr: ICPl352 
Project Nu1ber:llA 

TOTAL "£TALS (LABOIATOIY COllTROL SAlfflL~ AllD UBOMTORY COllTROl SAllPLE DUPLICATE) 

------------------------~----------------------------------------------------------------------------------------------------------Sa1ple ftatrix: IATEI Units: 119/L 
------------------------~-----------------------------------------------------~--------------------------------------------------

LCS LCS LCSO LCSO 
DATE DATE TRUE FOUHO \ RECOVERY FOUllO \ RECOVERY RPD 

ELEllEllT "ETllOO PREPARED ANALYlEO VALUE VALUE (80-120) VAlUE (80-120) (20) ANALYST 
---------------------------------------------------------------------------~------------------------~----------------------------
AllllinUI Sl846-6010A 08-19-96 09-09-96 5.0 4.69 94 4.61 92 1.7 DOC 
AAtilOny SU46-6010A 08-19-96 09-09-96 1.25 1.19 95 1.2 96 8.8 DOC 
Arsenic Sl846·6010A 08-19-96 09-09•96 0.25 0.24 96 0.235 94 2.1 DOC 
Bariu1 SH46·6010A 08-19-96 OH9-96 5.0 4.81 91 4.8 96 1.4 DOC 
Berylliu1 Sl846-6010A 08-19-96 09-09·96 0.125 0.125 100 0.122 98 2.4 ooc 
Boron Sl846-6010A 08-19-96 09-09-96 1.0 1.08 108 1.04 104 J.8 ooc 
Cadti111 Sl846-60lOA 08-19-96 09-09-96 0.125 0.119 95 0.116 93 2.6 ooc ... Calciua SH46-6010A 08-19-96 09-99-96 12.5 12.2 98 12.0 96 1.7 ooc 

,.. Chr01iU1 Sl846-6010A Gl-19-96 09-09-96 0.50 0.478 96 0.47 94 1.7 DOC 
Cobalt Sl846-6010A 08-19-96 09-o9-96 1.25 1.22 98 1.20 96 1.7 DOC 
Copper Sl846-6010A 08-19-96 09-09-96 o;62S 0.614 98 0.595 95 3.1 DOC 

• Sl846·60lOA 08-19-96 09-19-96 2.5 2.38 95 2.34 94 1.7 DOC 
Sl846-6010A 08-19-96 09-19-96 0.25 t.237 95 0.231 92 2.6 DOC 
Sl846-6010A 08-19-96 09-ff-96 1.0 1.0 100 0.96 96 4.1 DOC 

c~ "agnesiua Sl846-6110A 08-19-96 09-09-96 12.5 12.0 96 11.8 94 1.7 DflC 
"anganese SH46-6010A 08-19-96 09-09-96 1.25 1.23 98 1.20 96 2.S ooc 

'~ "olybdenua Sl846-6010A 08-19-96 09-09-96 0.50 0.47 94 0.0 94 o.o DOC 
Nickel SA46-6010A 08-19-96 09-t9-96 1.25 1.21 97 1.19 95 1.7 DOC 

"'~ Potassiu1 Sl846-6010tl 08-19-96 09-oH6 12.5 11. 7 94 11.6 93 0.9 DOC 
Seleniua Sll846-6010A 08-19-96 09-o9-96 0.25 0.23 92 0.2 96 4.J DOC 
Silicon Sl846-6010A 08-19-96 09-09-96 1.0 1.13 113 1.1 110 2.7 ODC 

. ., Silver Sl846-6010A 08-19-96 09-09-96 0.625 0.586 94 0.576 92 1.7 DOC 
Sodiu1 Sl846-6010ll 08•19-96 09-09-96 12.5 11.3 90 11.1 89 1.8 ooc 
stronti111 SD46-6010A 08-19-96 09-09-96 0.50 0.45 90 0.46 92 2.2 DOC 
Tin SW846-6010A 08-19-96 09-09-96 o.so 0.47 94 0.46 92 2.2 DOC 
ThalliUI Sl846-6010A 08-19-96 09-o9-96 0.25 0.242 91 0.224 90 1.1 ooc 
Yanadiu1 Sl846-6010A 08-19-96 09-09-96 l.25 1.18 94 1.16 93 1.7 DOC 
Zinc Sl846·6010A 08-19-96 09-o9-96 1.25 1.19 95 1.17 94 1.7 DOC 

----------------------------------------------------------------------------------------------------------------------------·----------
DUALITY ASSURAKCE/llUALITY CONTROL 

-------------------------------------------------------------------------------------------------.------------------------------------
lletllod Blank IO: ICP8J52 

·------------------------------------------------------------------------------------------------------------------.------------------

• 
OOOO·'J.~ 

I 



POP AHALYTlCAl SERVICES 
1680 Lake Front Circle, Sta. 8; The Woodltnds, TX 77380; PIMIAI (713)363-2233 

• 

LABORATORY REPORT 
:::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

HA lCS IO: H6L279 Date Reported: 09/11/96 
Project lla11: NA LCSO ID: 116L27'° Report Naber: 115l279 
Projact N111ber:Nil 

TOTAL llETALS (LABORATORY COllTROL ~PL~ AllD LAIORATORY COllTROL SIVIPLE DUPLICATE) 
-----------------------------------------~------------------------------~~--------------------------------,~--~~·-------------
Si1pl1 llatrix: WATER Units: 19/l 

lCS LCS LCSO LCSO '''" 
DAT£ DATE TAllE fOUllO ' RECOYERY FOUllD i RECO¥£RY utl 

El£1f£11T llETllDD PREPARED ANALYZED VALUE VALUE (80-120) VAlUE (80-120) (20) HAlYST 
------------------------------------------------------------------------------------------------------------------ ------
llercury SWU6·7470fl 08-21-96 08-22-96 0.0020 0.0021 105 0.0022 110 4.7 llS ~" 

• 

,, 
QUALITY ASSUAAllCE/lllllllITY COllTROL 

lletbod Blank IO: 1168279 

-------------------------------------------------·-----------------~-------------------------------,~~~,-----------------------

• 
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POP ANALYTICAL SERVICES 
1680 Lake front Circle. Ste. B; The Woodlands. TX 77380; Phone (713)363-2233 

---------··-·--·------····--------------------------------------------------------------------·------·······------------------
• LABOMTOllY REPORT 

···········-···-·······-···············------·---------·············---------------------------------········--------·····-··· 
C NA POP llS ID: 3517.0UIS Date Supled: llA 
Project lue: NA POP llSO ID: 3517.0lllSD Date Received: KA 
Project llu1ber: NA Aiport Matber:I51711S01 Date Reported: 09/10/96 

TOTAL ftETAlS (MATRIX SPIIE.AllD flAIRIX SPilE DUPLICATE) 
---------------------------------------------------------------------------------------------------------------------
Suple llatrix: IATER Units: 1g/L 
-------~--------------------------------------------------------------------------------------------·------------------------------

llATRIX MTAIX PERCENT llATRIX PERCENT 
DATE OATE SAllPlE SPIKE SPilE RECOVERY SPilE OUP RECOVERY RPO 

ELE"EllT lt£THOO PAE PARED AMALYIED VALUE ADDEO VALUE (75-125) VALUE (75-125) (20) 

--------------------------------------------------------------------------------------------------------------------------------------
AlueinU1 Sl846-6010A 08-19-96 09-09-96 ND 2.0 2.0B 104 2.1 105 1.0 
An tinny Sll846-6010A 08-19-96 09-09-96 llO 0.50 0.49 98 0.49 98 0.0 
Arsenic Sl846-6010A 08-19-96 09-o9-96 llO 2.0 1.94 97 1.98 99 2.0 
Baria Sl846-6010A 08-19-96 09-09-96 llO 2.0 l.S 75 1.34 67S 11.J 
lerylliu1 Sll846-6010A 08-19-96 09-09-96 NO 0.05 0.044 88 &.045 90 2.2 
Boron Slf8.ff-6010A 08-19-96 09-09-96 2.29 1.0 3.27 98 3.36 107 2.7 
tadliUI S.S46-6010A 08-19-96 OH9-96 I& 0.05 0.04 80 0.042 84 4.9 
Chro1iU1 S•846·6010A 08-19-96 09-09-96 II) 0.20 0.172 86 0.115 87 1.7 
Cobalt Sll846-60JOA 08-19-96 09-09-96 ., 0.50 0.419 84 0.432 86 3.1 
CoPt>tr Sl846-6010A 08-19-96 09-09-96 ND 0.25 0.273 109 0.268 107 1.8 
Iron Sl846-6010A 08-19-96 09-0H6 0.29 1.0 1.13 84 1.16 87 2.6 

- Sl846-6010A 08-19-96 09-09-96 Ill> o.so 0.38 76 0.383 77 o.a 
Sll846-60JOA 08-19-96 09-09-96 288 "" 

279 Mt\ 217 NA 2.8 
Sl846-6010A 08-19-96 09-09-96 0.021 0.50 0.461 88 0.47 90 1.9 

llercury Sl846-74lOA 08-21-96 08-22-96 llD 0.0010 0.001 100 0.0010 100 0.0 
llolybdenu1 Sl846-6010A 08-19-96 09-09-96 0.1 0.50 0.551 90 0.565 93 2.S 
llickel Sl846-6010A 08-19-96 09-09-96 II) 0.50 0.483 97 0.489 98 l.2 
Seleniu1 Sl846-6010A 08-19-96 09-09-i6 ND 2.0 2.0 100 2.1 105 4.9 
Silicon SW846-6010A OB-19-96 09-o9-96 19.6 1.0 20.1 SS 2G.4 u 1.S 
Silver Sl846-6010A 08-19-96 09-09-96 llD 0.05 0.043 86 0.042 84 2.4 
Strontiua Sl846-60lOA 08-19-96 09-09-96 8.3 0.50 B.33 u e.13 n 4.7 
Thalli• 9846-6010A 08-19-96 09-09-96 llD 2.0 1.84 92 1.95 98 S.B 
Tin Sl846-6010A 08-19-96 09-o9-96 ND 0.50 0.45 90 0.47 94 4.3 
VanadiUI Sl846-6010A 08-19-96 09-09-96 0.03 o.so 0.479 90 0.488 92 1.9 
Zinc Sll846-6010A 08-19-96 09-09-96 Ill 0.50 0.378 76 0:396 79 4.7 

---------------------------------------------------·----------------------------------------------------------------------------------

ICP llethDd'Blank ID: 
&FAA llethod Blank ID: 
CYAA ftethod Blank IO: 

ICPB352 
llA 
11&827B 

QUALITY ASSURllNCE/QUAllTY COKTROL 

ICP LCS IO: ICPL352 
&f AA LCS ID: llA 
CYAA LCS ID: H&l278 

ICP LCSO JD: ICPL3520 
GfAA LCSD ID: NA 
CVAA LCSD IO: H&L2780 

ICP ftS ID: NA 
&FAA ltS ID: MA 
CYIVI "S ID: llA 

ICP llSO ID: NA 
&FAA llSD IO:llA 
CYAA llSD ID:MA 

--------------------------~~----------------------------------------------------------------------------------------------------
icatts the value is outside control li1its. 

aaalyte ·concentration prevented accurate deter1ination of t~e aatrix spike recovery. 
111t1l1 required a post·digest {instr1111nt) dilution resultint in a dilution of the 1atrix spike added. 

0000.":i'U 



• 

PCBs 

• 

• 
0000~1 



PDP AllAlYTICAl SEl¥ICES 
1680 Lake Front Circle, Ste. B; The Woodlands, Texas 77380; Phone (713)363-2233 

LA80RATORY REPORT 

~;,~::''''''~''''''''''''''''''''''''~~:;:;:::~:~:::~::';~~'~::;'''''''''''~~':::::~:'''~'''''''''''''''' ~ 
Project No.: HA RePOrt llo.: E02342 Data Reported: 09/09/96 

QC·POLYCHLORIHATEO BIPHEHYlS (DATA SHEET) 
-----------------.------------------------------------------------~------------------------------------------------------------~-
Salple "atrix: later 
Haltiplying factor: 0.010 
Saaple leight: 1000 1l 
Extract Yolu.e: 10 •l 

COllPOUHD 

Aroclor-1016 
ArQClor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

• 

Dilution: 1.0 

Data Extracted: 08/20/96 
Date Analyzed: 08/29/96 

QUAllTITATIOll 
UNIT (ug/l) 

l 
2 
l 
1 
1 
l 
1 

Method Ref.: 
GC file ID: 
Analyst: 

RESULTS 
{ug/l) 

NO 
llD 
llD 
NO 
HD 
llO 
llD 

--------------------------------------------------------------------,~~-----------------------------------------------------------

Surrogate 

Tetracbloro-1-xylene 
Oec:achlorabipfienyl 

QUALITY ASSURANCE/DUALITY COflTROL 

Spike Added 
(ug/l) 

0.2 
0.2 

QC liaits 
(Recovery) 

(30-150) 
(30-150) 

' Recovery 

133 
103 

---..----.----------------------------------------.... ·------------------..__., __________ ..._. ___________________________________________ _ 
Method llank IO: NA LCS ID: llA NS ID: NA llSO ID: 11A OUP ID: llA 

• 
0000:-;~ 



POP ANALYTICAL SERVICES 
1680 Lake Froat Circle, Ste. 8; Tiie lloodlands, Texas 77380; Phone (7ll}J6l-Z2ll 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::: 

Client: NA Client Silple ID:llA Date S11pled: llA 
Project Na11: NA PDP Snple ID: 3531.ILCSl (LAB COllTROL SAllPLEJ Date leceived: lfA 
Project llo.: MA Report llo.: E9234-3 Date Reported: 09/09/96 

S11pl1 Matrix: WATER 
Nultiplying factor: 0.010 
Saaple Volu11: 1000 11 
Extract Vol111t: 10 11 

COllPOUllO 

Aroclor-1254 

• 

;t-POLYCHLOllllATED BIPHEIYLS 

Dilution: 1.0 
Date Extracted: 08/20/96 
Date Aaalyztd: 08/29/96 

LCS TRUE 
YALU£ (119/L) 

5.0 

LCS 
RESULT (ug/L) 

4.46 

fttthod Ref.: 
&C File ID: 
Analyst: 

LCS 
' REC. 

89 

SIH6-BOIOA 
E0234J 
Sii 

LCS REC. 
LilllTS 

(J0-150) 

--------------------------------------------------------------------------------------------------~------------~----------------- ~*~ 

Surrogate 

T1tracbloro-1-xylene 
Oecacblorobiph1nyl 

QUALITY ASSURANCE/QUALITY CONTROL 

Spike Added 
(119/L} 

0.2 
0.2 

QC li1its 
(Recovery) 

(J0-150) 
(30-150) 

a R1covery 

129 
105 

--~----------------------------~------------------------------------~---------------------------------------------....-----------
llethOd Blank: 3531.WILll LCS ID: llA llS ID: KA NSO ID: llA OUP ID: llA 

• 



POP AllALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8; The Woodlands, Texas 77380; Phone (713)363-2233 

lABORATDIJ WORT 
-------------------------------------------------------------------------------------------------------------------------------
Cl llA Client Suple ID:ltfll-fll02-Q2 Date Received: NA 
Pro llu1: llA Date R19arted: 09/09/96 
Project No.: NA Rlport Ila.: 3S28A01Q 

SC-PDLYCHLDRillATED 8IPH£11YlS (llATllX SPIKE AllO llATRIX SPIKE DUPLICATE RECOVERY SUIUIARY) 
-----------------------------------------------------------------------~-------------------------------------------------------------
"ethod Ref.: S•846·8080A Suple ltatrix: llATER Aulyst: Sil 

SA"PLE llATRIX SPIKE llATRIX SPIKE DUPLICATE -------- ----------------------
POP Suple ID: 3528.01 llS Saplt ID: 3528.0lltS llSD s1.,1e ID: 3528 .OllfSD 
Date Analyzed: 08/29/96 Date Analyzed: 08/2'/'6 Date Analrm: 08/2'/96 
Ge File ID: E02338 Ge File ID: ED2339 6C file ID: E023'0 

llATRIX SPilE 

SPIKE 
COltPOUllD AODED (ug/l) 

Aroclar-1254 10 

SAltPLE 
COllC. (ug/l) 

llD 

llATRIX SPIKE 
COllC. (ug/L) 

10 

llS 
\ REC. 

100 

QC LillITS 
REC. 

(30-150} 

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

SPllE 
COKPDUNO ADDED (119/l) 

Aradar-1254 10 

llATRJX SPIIE DUPlICATE 

SHPLE 
COIC. (119/L} 

ND 

llATRIX SPiltE DUPLICATE KSD 
CONC,, (ug/l) ' REC. 

9 

QC LIMITS 
RPO RPO. REC. 

10.5 50 (30-150) 

________________________________________________________________________ _.. _ __. _______________________________________________________ _ 

' : Values outside of QC li1its 

RPO: 
Spike Recovery 

• 
o out of 1 outside li1its 
O out of 2 outside li1its 



• 

GENERAL CHElVIISTRY 

• 

• 
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~-

QUALITY CONTROL DATA PRESENTED 
ON DATA SHEET 

0000~() 



• 
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SUB-CONTRACT DATA 

• 

• 
OOOU:-i7 



~-

QUALITY CONTROL DATA PRESENTED 
ON DATA SHEET 

{tOOO:-i~ 



• 

END OF REPORT 

• 

• oooo~~J 
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LABORATORY ANALYTICAL REPORT 

GROUNDWATER SAMPLES 

MPL-MW03-GW2 & MPL-MW03-GW2-QC 



~"'''~· . 
PDP 

•~ PDP 

Analytical Services 

1680 Lake Front Circle, Suite B 
The Woodlands. Texas 7 7 380 

Phone(713)363-2233 
Fax (713)298-5784 

• 

• 

September 11, 1996 

Ms. Dana Downs 
Mevatec Corporation 
P.O. Box399 
White Sands Missile Range 
New Mexico 88002 

Episode: 3526 
Project ID: Background GrolUldwater Monitoring At MPL 
Project#: 300-11-127 

Dear Ms. Downs: 

Enclosed are the analytical results for the samples received in our laboratory on August 15, 
1996. The samples were analyzed for the parameters indicated on the chain of custody. 

Please be advised that unused portions of your samples, sample extracts and digestates will 
be stored for 30 days from the date of this report. Unless prior ammgements were made, at the end 
of this period your samples will either be disposed of, or returned to you if your samples were 
determined to be hazardous. 

We appreciate your business. Should you have any questions or need assistance with this 
report, please feel free to call me or Homai Madisetty, Data Review Officer, at (713) 292-7090. 

Sincerely, 

g/tll///j~ 
Bruce D. Howbert 
Program Manager 
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B • The Woodlands, TX 77380 •Phone (713)363-2233 

DATA PACKAGE DOCUMENT INVENTORY 

0 EPISODE NUMBER: 3526 

I. Case Narrative & Data Qualifiers ....................................................................................... 1-4 

2. Chain-of-Custody Forms .................................................................................................... 5-11 

3. Sample Data 

'· 

Volatiles ................................................................................................................ 13-17 
Semtvolatiles ......................................................................................................... 18-20 
Metals .................................................................................................................... 21-23 
PCBs ..................................................................................................................... 24-26 
General Chemistry ................................................................................................ 27-39 
Sub-Contract Data. ............................................................................................... 40-44 

Quality Control Data 

Volatiles ................................................................................................................ 46-49 
Semivolatiles ......................................................................................................... 50-55 
Metals ...................................................................................................•................ 56-61 
PCBs ...............................................................•..................................................... 62-65 
General Chemistry ................................................................................................ 66-67 
Sub-Contract Data. ............................................................................................... 68-69 

5. End of Report .......................................................................................................................... 70 
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CASE NARRATIVE & DATA QUALJFIERS 
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle., Suite B • The Woodlands, TX 77380 • Phone (713)363-2233 

Client: Mevatec Corporation 

Episode No.: 3526 

Project Name: Background 
Groundwater Monitoring At MPL 

Project No.: 300-Il-J27 

CASE NARRATIVE 

Four water samples were received for analysis on 08/15196. All regulatory holding times 
were met by the laboratory. 

All batch quality control (QC) results (Duplicates, Matrix Spikes, Matrix Spike Duplicates) 
are included in this data package. Batch QC may or may not have been performed on your 
samples. If it was, the QC reports will reference our internal sample identification. 

The data qualifiers are presented following the narrative remarks. For CLP data forms, 
consult the CLP Qualifiers sheet. For standard PDP data spreadsheets, consult the Data Flags and 
Abbreviations sheet. 

SAMPLE RECEIPT AND LOG-IN: 

No problems were encountered. 

No problems were encountered. 

Two matrix spike recoveries and four RPDs were outside the control limits for the matrix 
spiked sample. Since the laboratory control sample was acceptable, matrix interference is 
suspected. 

METALS: 

The matrix spike recovery for barium was outside the control limits. Since the laboratory 
control sample recoveries were acceptable, matrix effects are suspected . 

00000~ 
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B • The Woodlands, TX 77380 • Phone (713)363-2233 

Client: Mevatee Corporation 

Episode No.: 3526 

Project Name: Background 
Groundwater Monitoring At MPL 

Project No.: 300-Il..Jl7 

CASE NARRATIVE Continued 

No problems were encountered. 

GENERAL CREMISIRY: 

No problems were encountered. 

SUB-CQNTBACT DATA: 

The samples for TKN and nitrate/ilitrite analysis were sub-contracted to Inchcape Testing 
Services in Dallas, Texas . 

The samples for uranium and ~um analysis were sub-contracted to CEP Laboratory in 
Sante Fe, New Mexico . 

UOOU0:3 
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• PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B The Woodlands, Texas 77380 

DATA FLAGS AND ABBREVIATIONS 

B This flag is used when the analyte is found in the associated blank as well as in the sample. 

D 

DL 

E 

I 

Indicates that the compound could not be detected because it was diluted out.. 

This t1ag identifies an analysis at a secondary dilution factor. 

This flag identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. A more accurate quantitation is obtained from a dilnted 
sample analysis • 

This flag is used to indicate the presence of interference which resulted in not determining the 
value. 

This flag is used when the data indicates the presence of a compound below the quanitation limit as 
determined by the identification criteria. 

NA Not applicable. 

NC Not calculated. 

ND Indicates a compound wu analyzed for but not detected at the quantitation level. 

P This flag is used for a pesticidelaroclor target analyte when there is greater than 25% difference 
for detected concentrations between the two GC columns. 

RE This flag is used when the sample is re-extracted and re-analyzed. 

RA This flag is used when the sample is re-analyzed. 

u This flag indicates that the compound was analyzed for but not detected. 

* Indicates that the compound is out of the Quality Control limits. 

OOUUO·l 
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CHAIN-OF-CUSTODY 
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• 
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• 
LOGGED BY: 

EplladelJ: 
Ca.ntNllM: 
P.q.ctlJ: 
P.q.ctt:· 
PONmmler: 
COUrledNo.: 

3121. 
IEVATEC . u 

r 
PDP ANALYTICAL SERVICES 

SAMPLE LOG-IN SHEET 

llACKaROUND GROUNDWA1B llOllTORINGI AT.._ 
:sao.a.JZ7 
NA , 
FED-EXn 011148141G. 01"""303 .··,·· 

PAGE1 Ol'1 

DA11! OF CO..uTl!R LQG.ltl: IH.,. l:tl 
COIPUTl!RLOCMt BY: W88 

DA11! Rl!Cl!IYB>: IHllll 

'mERECIM!D: -= 
.T.... NG. ~ D* lime, Chllln·of· 

Labs....,..., c:a.s-pi.·a · .......- ·. eoat 11mt1: s-p1ec1· ·luqhd <cm1odr.:-·-

.. : ..• I• 

. . :-··;-· . 

. ;~~ ·~:/-·.'-~ . 

... 

·····.:;i\ ·'/::~tlli~ 
.. , ..... '· .. 0000()6.·.7·~,.· 
~ .,~-:..·····.·- .-:-· ... _:. •,,.:· ... ·:~.:~·-· . ~· ... 

. . .... ' ~- . .;. .-.:..-.; .. : . :-.. \." 



• 3st.{p-11 ..... n c P.0.Box399 1EVA1f'E Bldg. S·146W 

CORPORATION =~~:o2 CHAIN or CUSTODY RECORD 

PRGJECr NO. llNJCl' NME .&c_lf0:.1~-ctGi-o,i,;f/~t1,.,11,~ltor/"14'"1/l.l I 
3oo-:r.:t- :r21 I .:;::. '4i. = ... .a3 Cwt:= S..e:. 

~~ ~._/ ~-;;w:;-;;;u; 1 - 1 l/Ul I : 
rg;~r-,,,l"'l I\ L...'1L.._ a.\..1 -m1t..~;i..,..LJ1_A~- VJ -I .3fl'.'2.0ll t 
1 • ., I I I I \ ""'~ ~ \~ I ... . 

l 
7 \ '-'"C. IL ~.... I \ . 
1 

l l L..~ -.\ .. -. I V' 
-, 

11 ~ 

~.~fin.-1/r[IJJ,.J Bv /Ab) I L -, , --~ -
t8' --'1 

I ~- l~Em9 I ~ ~- - 1UIHUMllDS : I~ ~2f~, 
bo..o~.S RECEMD BV: 

SMPPIC D. ti>. OM Of aJSRDr SEALS 
(JME I DA1E) I ~ I GOOD a>fllRDt/amD I I SPECW. t61R1Xm5__,.....,../ =CCMUENIS::=::-. 

CUftltMS 10 RECORD 

PAGE ' Of 
Ni(YSIS REQl£SIED I 

t1.'[' 1) ' 'l ~ ~~~~---~zn1~ · lr; .. lif l i1 .. " J 1 i J/1 
R£IMRICS 

x 
!')(' 

IX: 
IX 

IX 
rx 

IX 
IX: 

12. IE.ltQUHD lft': " 
(PRINJED tWt) 

IEDED lft': 

"..,.~ 
~ 
~ 
~ 
~2i.~~ 
ftrl.i-i. 
~ 

IX 
~4 

n 
·IX ~ 

'"'~" 
~ 

IX. 
IX 
IX' 

I J: NJiiMIUft'1 
- ~~.}!' ~Wit:.··~ 
~~r•-~ 

I (Plllft'ED~H--- .Lf)';.. b..v 
ITC:U~,6'.,.d 

-· 

(TIME I DATE) (nME I DATllo9~6 ,e-?9g~ 
~ 

-

-

PLEASE USE BALL POINT PEN DISTRIBUTION: WHITE -PROJECT FlES; YEllOW ·LAB; PH< • AELD COPY 

? 't f 1 1 ~ 'i f ~ 1 r ,. r 1 



I t 1 ' 

• .352.l,. 
11 ..... n c P.O.Box399 1EVA1fE Bldg. S-146W 

Cl"\nDf'Vl A 11/'V\ I WSMR. NM 88002 
\.A~rVIV"\l IVI 'I (!i05) 678-0263 

CHAIN or CUSTODY RICORD 
PAGE \ Of I 

~NO. ~~.{j~~04-'~ '1-~111atcr >(ON:.t_.;_..,a4 MPL 

I 
N#JJSIS REllUESTfD I I I 

~ w 71 /~ 3oo.:I:I-:r-2'1 ~.,- ____ ... ., ---
SNllWr~;7·7-·if /J J ~ f u ";t,•J' i ~ REMARKS A 1'11112 ~ -r.'-- .I' 

l!s '1.~-... • ~ °'* - - 111: ( - 3 --~ l~'Jl1i : J J /j 'CI!~ ,_,norm CG.1ECIED SN.tPtE I> MA11D lMI NO. ii 
;JMJ/'f(. /110 , \,..--" -\ ... - m"1_~1t1MJo3 t:i.J • \Al ~/f..n1 \ x '"1..i, ..... -., I I \ '-• -:-. - ...... "-- \A) - .43 ' rx "'-"''-

\ \ ' "-'u..... ..... , 'W - ,a~ I rx +·c.. 
\ L.T. • -\~, w - ,Ol \ D< tL•, 

I \1...t..."' .-\~. yJ - ,nt I ~ 11.,.1_ •• 

J \ L,.,-~,,_ Oah.: 'yJ - ,OJ l rx ,i...:.L..i 

I \ L..-r ..... ca\ .. "" -- .03 
., . t>< 4"'c... 

I \ L...-t" •• ,.lv w - ,BJ I IX ......... ...& 
I I 

""' 
-l L1'T.-. A L • C\\A.~ .. .OJ 1. ~ 4-' c.. 

lol Lol~L • • l "-'·-· ""' - ./H 1.. IX q•c. 

\ L,-u... a....\-.._ c.\4'.U ~ - .(JI 'lo x \.\."2. -!-J 
r,J..1/eu L\b wJ-

- -.Q] l.. ~ #/(I 'tJ \~I 
' 'I 'f;h.8r;.vl ( A.JL.lJdl~LJ J,./ .r>!I I lX 

' I -- .. - ---,_ --
"" ' 1. -· _BY: ·• 12. • er: .. 3.~~~~·~-.. -: Plll!Ecr ltRlllM1Dt Wf'l.ES RECEMD fa - /? L:...:P.- ._ • -. 

PRO£T IWWlER )LU1 - (PRtnED tWE) (PRlflB) NAME) ~ &:...{. 
-~ """'- •.'\ .. 1UW. NO. OF altTMOS ···-7~ ~- l- ~--·) ~ e•- . ·r.. oJC) 

llBEVfD rt: - R£CEMD BY: ,-·---·$/ 5IFPtfG n Ill CHAIN Of' CUSIOOT SEALS 

GOOD cotOJm/OWD 
CIME I Mill (IK I OA1El (1IE I OOE)OS'oo ,y/.Y/f6 

'M: SPEaM. rmRUC1DfS I COMMEH1S: 
, , 

CM1RIS TO RECORD 

PLE'A.5E USE BAil POINT PEN DISTRIBUTION: wtlTE • PROJECT FLES; YB.1.0W -LAB; PNC • Fl8..0 COPY 



PDP ANALYTICAL SEP. '"f"'.ES 1680 Lake Front Circle, Suite R. The Woodlands, TX 7i380 
SA.l'VIPLE L . -IN CHECKLIST/DISCREP f. . Y REPORT 

FTO: SLCORO I 96 

EP-'' $Z If, DATE/ REC'D' f'!f/?t; TE.llr1P&:ID: l)k.O(: J.5G.6.4 

CL NAME: ;JfP...::tic.. 2)6.0t;1 ]$Z6/l 

• PROJECT :<AME' J/'!1...1&1p,../ C:,,,,,..,/~t,..I(..,,,;.., '-a ~lf/'i;) __ it 

'PROJECT~ER: :Joo-rr-:r~z 4) __ 1#. 

• l... AQUEOUS, i# Jr: son. SAMPLES 5)_ # 
» 

COURIER/AIR.BILL# Olf. i'?S'I ~/O i 0// H'~I JQ;' 6) __ # 

SAMPLE CONTAINER. SEALS: pres~ inmt:t broken 

COOLER CUSTODY SEALS: present ~ intac:t broken NAME&: DA TE: 

HOW MANY AND WHERE 

YES I 

Were samples screened for radioactivity? ,/' 
1 

! 
Chain-or-custody present? 

.,, 
Custody doc:umenrs: Sealed in a plastic bq? v ; 

Signed and dated by tieid personnel v I 

~FUl<d out - m -le ink'! 
t/ I 

Signed and c:Wed by 102-in personnel? ./ I 
r Condition: Each comainm seaJed in as~ plastic tiag·? ,/ ; 

Ubels complete (ID. dale. time. signature. preservative. ea:.)? J ; 

Labels agree with ctwn-oi-cusmdy? ,/ i 

Received withom leakage or b~e? lf no. list : ./ 
Correct quantity indicated on chain-oi-amody? / 

Sample integrity: Com:ct containers used for the teSt indic:ited? [f no. list: ..,I i 
Correa preservatives added co the samples? [f no. liSt: ~ . 
Sufficient sample amount sent for me tesrs inciicmQ.? Cf no. list ,/ : 

~o 

VOA viais filled completely? Cf no. list: i ..,,,, 
Aa,ueous volatiles samples preserved? If no. lisc ., 

! 

iJescrepaocy Report: 
D~cies co be discussed with me client? ..,-,..,,.A ,N /#0. • -kr a.,.v ~,-acA ;{o v< fl!o.r1 ~e ~4.kl/i!r 

Project Manager's recommendatiOJJS"? -N ·, • 

-·. 
Who was notified'? 1) f)~···JC:. 

Client's commems: 

Comctive actions carried out? 

... 
L~: 

For those short hol · 

- , 

,, r• ..-=..rr- 1J-r-4 CIJV 

By whom: r1u11..1 Date: ~-lt.-f..£ .. 

( 

has a Rush Notific:aa.oo. sheet been issued to die: lab? 

DATE: G?v:/?~ 



~ ~ ! l ~ i ,I t l 

~ ANALYTICAL SERIVES Page _L. 
24900 Pitkin Dr. suite JOO, llprlll!I. Te••• 77386 
l'hone (71J) l63·22lJ - Paa (71l) 298-578t 

J>l):p SUBCONTRACT LABORATORY SERVICES po# q"5ql - _ CHAIN-OF-CUSTODY AlfD ANALYSIS REQUEST 

Sent to: cc.p 
Contact: £/s,·~ Phone: S05-qgz: q~(/ 

Sent by: lJAh.tr B,Jo,; 
Date sent: ~ L 15 Lqfp Date Results needed: ~ J z_q 1Cffc 

PDP Sample ID No. Of Anaylsis Request Matrix Rua1:lu1 
Containers Wei~~ 

B b 0 d e f g h i j Dry/ et 

J~Z/i, .n/ 'Z. x ix fJAte.r 
352.", 03 'Z.. x x LJa+er 

I ,_.. 
I 
I ---~ 
~ 
"-

CUSTODY TRANSFERS ANALYTICAL PARAMETERS 
8e11nqui•hed bf1 8acla••d bf1 Date/Tl•• 

~'lii~l~J~ef~ ~~J.l~'10'f.~ i.t~ ifg/'it, 
A 

ISlO B 
2. -· "4. '~ .Ira• "2"1 ~~----- c II 

Fer-£6 #-~721z. ;Z l2.I 
D I 

Courier: E J 

Project Manager Approval: ~ 
------~-~--~~~~-~~~ 

Lab Manager Approval: ----------···· 



~t.'"'~I ANALYTICAL SERIVES Page _j_. 
~ ................................... ,,,,, 

'-1111 Phone (7131 363-22l3 • P•• (71)) 291-571t . 

pa#qy6€f0 ~.P SUBCONTRACT LABORATORY SERVICES 
. · CHAIN-OF-CUSTODY AND ANALYSIS REQUEST 

Sent. to: NLJRC 
w~ll 
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HHtroonenc! 
~ce~apnther.e 

Acenac:itnyiene 
Ant:iracene 
Sen!icine 
Senz:iic i\cid 
aen:oiajan~hrace~! 

: ·) 
tJJ 
: •) 
l•J 
l.I} 

2! 
:o 
10 
10 ... ,: 
l Co 

lO 
10 
10 
~o 
ii.) 
.,~ 

·~ iv 
20 
~-,J 
~t 

'~ 
iO 
20 
:o 
20 
lG 
25 
25 
iO 
iC 
~o 

25 
50 
:o 

rnu~ion: · l.J 
Da~e Extractec: OS/!5/96 
Oa~e Analym: . Oe/20/96 

RESULTS 
( uqili 

HO 
ND 
MO 
riD 
HO 
~D 
~D 

MO 
110 
HD 
NO 
110 
NO 
ND 
~o 

HD 
HD 
NO 
;~o 

ND 
ND 
HO 
MO 
MD 
iiD 
HO 
~o 
NO 
110 
~D 

~o 

~D 

NO 
MO 

Senzaial~yrsne 
aenza(o)~luorantnene 

eenzols,1,i)peryiene 
aenzo(~:f!uor1ntr.ene 
genzyi A:ccnoi 
cis(~-cnic;cethcxy)eetnane 
8is(2-~nlcroet~yl)ether 
!is(2-etnyihexyl)pnthaiate 
3utyibenzy:ontnalate 
Car~azcls 

Chry~ene 

Di~n!of~ran 

Oi~enzf a.~)antnrace~e 
Oiethyi pnthalate 
~i11ethyl ohthalate 
~i-n-3u~yl:nthaia:e 

~i-n-uctylontnalate 
nuoranthene 
~borene 

~exac~lorocenzene 
Hexac~loro~utadiene 

Hexacillcracyc lo!len tadiene 
Hexac~lJroethane 
!ndeno(:,2,3-cdJoy~ene 

i:scohorone 
~aohtilal!ne 

~itr:oenzene 
N-~itrcscciJethyla1ine 

N-Nitrosooionenylamine 
M-Mitrosc-di-~-prooyla1ine 

~e~tac~loroohenol 
Phenanthrene 
P~enci 

?yrene 

la~e ~J~cl~a: ~e11~·~= 
Da~e ~!C!i~eo: oe::.s.i<+: 
Data ;!~or~!~: ~?1051?6 

l!etncc ~ef.: 
~c j!l\S n le rn: .;cc.;o 
Analyst: !lP 

QilANT:7Ai!J:l 
Ult!T (:iqi~) 

iO 
10 
10 
l.~ 

20 
10 
lJ 
lC 
!'J 
!G 
LO 
lQ 
10 
10 
:o 
11.! 
~o 

10 
:~ 

"o 
to 
;o 
iO 
10 
10 
lG 
d 
iO 
10 
10 
.,~ ... 
10 
:o 
10 

r{ESUi.i: 
(;,iqf~: 

~~ 
,!) 

~o 

~o 

;;~ 

MO 
~D 
l(fi 
~D 

NO 
NO 
KO 
~D 

MO 
!ID 
HD . 
~o 

11~ 

~o 
NO 
NO 
110 
~D 
NO 
~D 

HO 
HO 
~I'\ 
.. J 

ii~ 

liD 
~0 
llr· 
" 

M 
liD 

--------------------------------------------------------------------------------------------------------------------------------------
QUAL!TY ASSURANCE/QUALiiY ~ONT~OL 

--------------------------------------------------------------------·-----------------------------------------------------------------
Soike Addeo ~c Lilli :s Soike Adaea :IC Limit! 

~~=-------------~~~~=~---~---·-:~~=~~~~:~ ____ :_~:::~::~---------=~::~~~~=-------~----~~~~:~---------~~=:=~=:~~------~-~:::~::: 
:ti:robenme-cS SO (~HH) ~06 Fhenol-cS 75 {l~-,4) ~2 

Vilucrooi::iheny! SO (43-1:~) 15 2-i'iuarocr.ena~ 75 121-lOOl 79 
!er~nenyl-dl4 ~O (33-141) 1:9 2,4,b-lri~romo~henol 7S (10-123) lCl 

~;~~~~-~1~~;~------~~;~:;;~~;--------~~~-i;~-~;;~:;~~;;---------;;-~~~-;~;~:;3~;----------;;o·!;~---i~;~~;3~~;-------~;<1-<j{~~~~i-

-



~~? ~H~~:::C~l :~~~:~;: 
:~so ~!~! ~ron: Circ!!t S~!. a~ ~~e AOCdll~~!. ~~ 77Z3G: ·7:!:l~~-:::: 

-------------·······---·--·-···-·-···-·--···-------·--····-·-----·····---------------------------------------------------------------· ----------------------------------------------·------------------·-·---------·--------------··--·-····-··-· -------------------------·· 

•

,.. ~ itue: 

t lie.: ~eccr~ tio.: Av04l 
GC/r'IS-SEMI iOlAi!~~S (OAift SHE:7; 

~a:~ Sar~:!~~ J~!l4i;: 

:a:! ~~cai~~~: ~SflSf~~ 

--------------------------------------------------------------------------------------------------------------------------------------
Sa.lei! !olatri:~: 

.1uz ti:ilying Flc:or: 
Sa=cle Vciu11e: 
£x:rac: Vaiume: 

•1m; 
1.00 
1000 
LO 

!!l 
m! 

Ci:ANT!iilT:O~ 

L!!'IIT ! ug/L} 

Oilutia11: 
Date tXtracted: 
i>ue ilr.alyzec: 

RESlii.TS 
(ugil; 

!.O 
oaf 1s/q6 
~e;2oi~e 

~e:.~oc ;e~.: 

:i~/:15 Fii! ~"\. .... 
A;'lalyst: 

;u11~7~7~E~;; 

~~:-i~; (~qj~; 

SliSt6-~2~0~ 

~004! 

"p 

~ESU~ ~S 

{:J2/:.; 
<~ --------------------------------------------------------------------------------------------------------------------------------------

1.2,4-irichicrccenzene !O NO aen zo i a) pyrene : ·J ~o 

l.2-ui:nl:rooenzene 10 l+O 9enz~{o)flucran:hene 111 .w ~ii 

1.i-Dicnlorobenzene 10 :ti) 8enzorg,n,i)pery~ene !O ~o 

l,4-0icnlcrcbe~:en! 10 :lO ~enzo(kJf1~orar.t~ene 1~ ~G 

:, z'-oxybis (l-Ch:crocrooaflel 10 ·ill :enzy! 4~~:rnoi 20 ~D 

Z,•,5-Trichlorocnenc~ 25 MO 3is(2·c~:oroetnoxy;~ethar:e : ·j 110 
2,4,6-iric~lorophencl to ilO ais(Z·c~icrcetnyl)e~~er :o ~!) 

2.~·0icnloropher.cl 10 ~D 3is(2~tnylnexyl)c~tna~ate :c NO 
2,4-Diiethylohenc~ 10 !IO autylbenzyl~nthala;a ~o so 
2,4-0initroohenc~ 25 ~o Carilazole lC 9;. 'y 
~.~·1initrotoluene 10 110 .:hrysene i~ '.·iO 
2,6-Dinitrotc:cene 10 liD Oi:Snzcfurall :·J Ni' ;/ 

2- hloronacntnal!ne 10 MO ~ibenz(a,~}anthracer.e 10 ND 
ophenc! 10 !ID Oiethyi !liithalate 10 ~o 

inaohthale!'le 10 NO Di1ethyl cht~alata 10 ~I) 

10 MO ~i-n-3utylchthailt! 10 !iD 
2S ~o li-:Httyl~ntnala ;e !O ~D 

• 2-tii t rochencl !O ~D Fluaranthene 10 MD 
!.S-Oicnlcrober.zidine 20 !ID :~uorer:e 10 '10 
!-~i troanili ne 25 HO Hexacnlo~cbenzene 10 NO 
4.~-0initro-z-,ethylphenol 'IC !CO ~exachioroilutaoiene 10 SD -· 4-Sromconenyl-pnenyletner 10 ND Hexachlorocyclocentadiene !O ~[I 

4-Chloroaniline 2~ ~o Hexacnloroethane iO 10 
4-Chloropnenyl-~he~ylether 10 !ID !ndeno{l.2.~-c~)pyrene 10 ~D 

4-Chloro-!-=ethyichenol 20 ~o i.socn~rone :o '.'TC 

•~etnylpnenal 10 NO Naphthalene 10 !10 
Hlit~oaniline 25 MO riitrooenzene :o !10 
4-lii ~rocllenoi 25 HD ~-~it~osoai1etnyl1f.ine 10 MC 
Acena::ilthene lO KO ft-Kftroscoicher.vla~ine :'j ~o 
Acenacll~hyl!ne !O NO ~-~itroso-di-~-;rcoyia1ine to NO 
Ant:iracene 10 ilO ?en:achioroonenal ~5 ~i) 

aenzicine 25 ND Pltenantilrene ~o ~u 

~en:oic Acid 50 !ID ?henoi 1 • .u ~il 

aen!c(alantnracene 10 ND ?yrene 10 riO 

--------------------------------------------------------------------------------------------------------------------------------------
QUALITY ASSURAMtE/QUAL!iY CONTROL 

S1>ike Added QC Li1its Sni~e Adaea QC .. :.!!i :! 

~~~-------------~~~~:~---------~:~=~~~~~-----~-~~~~~~:---------~~::~:~:=-------------~:~::~-·-------~~===~:::~------~-~==~~::: 
'Znme-dS 50 (35-114} i4 ;11an~H5 ~~ (l\H£J 33 
2-F~uorobiohenyl ~o \4l·ilci} 68 :-nuomnenoi 75 \H-!OO! 't 
iermnyl-014 ~o (33-141) l06 2 .4 .6-':'dbro;ccnenoi :: :.:oJ- ~231 ti 

--------------------------------------------------------------------------------------------------------------------------------------
~ethaa ~lank: 35Z6.:mu LCS IO: ZS26.~LC51 ouoo~u 



• 

METALS 

• 

•• 
0000~1 ~ 



.• 

POP ANALYTICAL SERVICES 

• 
1680 l.lke Front Circle, Stl. I; The lloodlands, TX 77380; Phone (713)363·2233 

LABORATORY REPORT 
------·-···----·-----·----------------------------------------·-··----------------------------------------------------------------------------------------------------------------------·-·····-··················------------------------------------------------·-······ Client: llEVATEC 
Project Na1e: 8ACl6ROUID &ROUllD•ATER 
Project Naaber: 300·II·127 

S11pl1 "atrix: llATER 

Client satple IO: KPl·lll03·612·QC 
PDP Sat0l1 ID: 3526.01 
Report Mueller: 152601 

TOTAL llETALS {DATA SHEET) 

Oate Sllpled: 08/14/96 
Oatl Rlceived: 08/15/96 
Date Reported: 09/11/96 

Units: 19/l 
------~-----------------------·----~---~--~~-------------------------------~---------------------~---· -------
AIAUTE ll£THIHI 

DATE 
PllEPHED 

DAT£ 
AllAUZED 

QUAKTITATIOll 
LillIT RESULT AIAUST 

-------------------------------------------------------------------------------------------------------------------------------------Aluainu1 SH46·6010A 08-19-96 09-09-96 0.10 6.31 DOC 
AntilODY Sa.t6·6010A 08-19-96 09-09-96 0.06 llO DOC 
Arsenic SU46-6010A 08-19-96 09-09-96 0.005 llD DOC 
8ariu1 Sl846-6010A 08-19-96 . 09-o9-96 0.01 0.037 DOC 
BerylliUI Sll846-6010A 08-19-96 09-09-96 0.005 llD DOC 
Boron Stl846-6010A 08-19-96 09-09-96 0.10 0.18 ooc 
CdciUI Sll846·6010A 08-19-96 09-09-96 1.0 24.2 ooc 
CadliUI Sf846-6010A 08-19-96 09-09-96 0.005 MO DOC 
Chr0tiU1 Sll846·6010A 08-19-96 09-09-96 0.01 llO DOC 
Cobalt Slfl46-6010A 08-19-96 09-o9-96 0.01 llO DOC 
Copper Sll846-6010A 08-19-96 09-09-96 0.02 llO DOC 

'II Sl846-6010A 08-19-96 09-09-96 O.JO 3.9 DOC 

~9 Ill 

Sl846-6010A 08·1H6 09-M-96 0.005 0.012 ooc 
Sa.t6-6010A 08-19-96 09-o9-96 1.0 7.3 DOC 

llanpnese SR46-6010A 08-19-96 09-09-96 0.01 0.091 DOC 
"•rcury Sa.t6-7'70A 08-21-96 08-22-96 D.0002 llD MS 
llolybdenUI Sl846-6010A 08-19-96 09-09-96 o.os NO DOC 
Mickel Sl846·6010A 08-19-96 09-09-96 0.04 llD DOC 
Potassiu1 Sl846-6010A 08-19-96 09-09-96 5.0 22.7 DOC 
Seleniu1 Sl846-6010A 08-19-96 09-09-96 0.005 llD DOC 
Silver H846-6010A 08-19-96 09-09-96 0.01 NO DOC 
Sodiu1 SIM6·6010A 08-19-96 09-0H6 1.0 250 DOC 
ThalliUI Sl846-6010A 08-19-96 09-09-96 0.005 0.016 DOC 
Vanadiu. Sl846·6010A 08-19-96 09-09-96 0.01 0.019 DOC 
Zinc Sl846·6Gl0A 08-19-96 09-09-96 0.02 0.032 DOC 

----·--------------------------------------------....... -------------------------------------------------------------·-·· --------

ICP lllUlad Blank ID: 
&FAA lllthod Blank ID: 
CYAA "ethod Blank ID: 

ICPl352 
1111 

1161279 

llUAllTY ASSURAllCE/QUALIJY CONTROL 

ICP LCS ID: ICPll52 
GFAA lCS 10: llA 
CYAA lCS ID: H&L279 

ICP LCSD ID: ICPl3520 
&FAA LCSD ID: IA 
CYAA LCSD ID: H&l2790 

ICP ltS ID: 3517.0UIS 
&FAA llS ID: llA 
CVAA ltS IO: 3517.01115 

ICP llSO ID: 3517.011150 
&FAA "SO ID: llA 
CYAA llSD ID: 3517.0lllSO 

--.----------~-----------~------------------------------------------------------------------------------------~-----~ 

0000~~ 



PDP ANALYTICAL SERVICES 
1680 Lake front Circle, Ste. 6; The Woodlands, TX 77380; Phone (713}363-2233 

• 
LABORATORY REPORT 

=-------::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: !IEVATEC 
Project Hue: 8ACl&ROUllO &ROUllDIATEA 
Project llUlber: 300-II-J27 

Client.S11pl1 ID: 11Pl-ltl03-GM2 
PDP S11ple ID: l526.03 
ltport !IU1ber: 152603 

TOTAL KETALS.(DATA SHEET) 

Data S111led: 08/14/96 
Date Received: 08/15/96 
Data Reportld: 09/11/96 

---------------------------------------------------------------------------------------·----~--------------------------------------
Salple llatrix: IATER Uaits: 19/l 

AllALYTE llETHOD 
DATE 

PREPARED 
DATE 

AIALYZEO 
QUAlfTIT A TIOll 

LillIT 

----------------------------------------------------------------------------------------------
AlU1iau1 
Anti10ny 
Arsenic 
BariUI 
hrylliUI 
loron 
calciu• 
~dliu1 
Cllr01iu1 
Cobalt 
CoHtr 

-Ila 
llanganese 
llercury 
llol Y bdenUI 
Nickel 
Potassiu1 
SeleniUI 
Silver 
Sodiu1 
Thallilll 
Vanadiaa 
Zinc 

ICP lletbod Blank ID: 
&FAA lletbod Blank IO: 
CVAA lletllod 8lank ID: 

Sll846-6010A 
SU46-6010A 
SIM6-6010A 
SU46-6010A 
Sl846·6010A 
SIM6-6010A 
SW846-6010A 
Sl846-6010A 
Sll846·6010A 
Sl846-6010A 
Sl846-6010A 
Sl846·6010A 
Sl846-6010A 
Sll846-6010A 
Sl846-6010A 
Sll846-7470A 
Sl846·6010A 
Sl846·6010A 
SA46·6010A 
SU46-6010A 
SIM6-6010A 
Sl846-6010A 
Sll846-6010A 
Sll846-6010A 
Sl846-6010A 

ICP83S2 
llA 
H&8279 

08-19-96 09-09-96 0.10 
08-19-96 09-09-96 0.06 
08-19-96 09·0H6 1.005 
08-19-96 09-09-96 0.01 
08-19-96 09-09-96 0.005 
08-19-96 09-09-96 0.10 
08-19-96 09-09-96 1.0 
08-1'-96 09-09-96 0.005 
08-19-96 09-09-96 O.Ol 
08-19-96 09-09-96 0.01 
08-19-96 09-09-96 0.02 
08-19-96 09-09-96 0.10 
08-19-96 09-09-96 0.005 
08-19-96 09-09-96 1.0 
08-19-96 09-09-96 0.01 
08-21-96 08-22-96 0.0002 
08-19-96 09-09-96 0.05 
08-19-96 09-09-96 0.04 
08-19-96 09-09-96 5.0 
08-19-96 09-09-96 0.005 
08-19-96 09-09-96 0.01 
08-19-96 09-09-96 1.0 
08-19-96 09-09-96 0.005 
08-19-96 09-09-96 0.01 
08-19-96 09-09-96 0.02 

QUALITY ASSURANCE/QUALITY CONTROL 

ICP LCS ID: ICPL352 
&FAA LCS ID: NA 
CVAA LCS IO: HGL279 

ICP LCSD ID: ICPLl520 
&FAA LCSD ID: llA 
CVAA LCSD IO: 116l2790 

RESULT 

5.4-4 
llO 
llO 

0.043 
llO 

0.14 
27.7 

II) 

119 
llO 
119 

3.69 
0.014 

7.5 
0.099 

II) 

ID 
II) 

22.7 
II) 

Ill> 
2M 

0.02 
0.019 
0.029 

AMLYST 

OtlC 
DOC 
DOC 
DOC 
DOC 
DOC 
ooc 
DOC 
oec 
DOC 
DOC 
DOC 
DOC 
DOC 
DOC 

NS 
DOC 
DOC 
oac 
ooc 
DOC 
DOC 
DOC 
DOC 
DOC 

JCP llS ID: 3517.0lllS 
&FAA !IS ID: NA 
CVAA !IS ID: 3517.0lllS 

ICP llSD IO: 3517.0l"SD 
Sf AA llSD I&: llA 
CVAA llSO ID: 3517. OlltSO 

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



• 

PCBs 

-· 

• 



POP AllALYTICAl SERVICES 
1680 Lake Front Circle, Ste. 8; The lklodlands, Texas 77380; Phone (713)363-2233 

• 
LABORATORY REPORT 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEYATEC Client Saaple 1D:l!Pl-f!IO.l-Gl2-QC Date Saaplad: 08/14/96 
Project 11111: BACK&AOUND GM 1101. AT llPl PDP ·supla ID: 3526.01 Date Received: 08/15/96 
Project llo.: 300-11-127 Report llo.: E023l6 Date Rtportld: 09/09/96 

6C-POLYCllLORIJtATED BIPffEllYlS (DAH SHEET) . . 
-----------------------~------------------~--------------------- --·-··---------------------------------~---------------------
Salple llatrix: Water 
Plultiplying Factor: 0.010 
saaple •eight: 1000 ll 
Extract Voluae: 10 1l 

Dilution: 1.0 

Date Extracted: 08/16/96 
Date Analyzed: 08/29/96 

GUAllTlTATIOM 
llltIT ( ug/l) 

. ltttbod Ref.: 
6C Flle ID: 
Analyst: 

RESULTS 
(Uf/l) 

51846-BOSOA 
E02336 
Sii 

-----------------------------------------------------------------------------------------------------------------------------~~~ 
Aroclor-1016 1 NO 
Aroclor-1221 2 llO 
Aroclor-1232 1 NO 
Aroclor-1242 l llD 
Aroclor-1249 1 ND 
Aroclor-1254 l NO 
Aroclor-1260 1 llO 

• 

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

Surropte 

T1tr1chloro..-xyl1ne 
Decachlorobiphenyl 

DUALITY ASSURAllCE/OUAlITY COKTROL 

Spike Added 
(ug/l) 

0.2 
0.2 

IC Li.lits 
(Recovery) 

(lo-150) 
(lG-150) 

' Recovery 

92 
65 

--------------------------------------------------------------------------------------------------------------~--------------------
lltthocl Blank ID: J526.MBlKl LCS ID: 3526.•LCSl ltS ID: 3528.0lMS JtSO ID: 3528.0lltSD OUP IO: llA 
--------------------------------------------------------------------------------------------------------------------------------------

• 

-



.• 

POP AIALYTICAl SEAYICES 
1680 l1k1 front Circle, Sta. B; The lloodlands, T1xas 77380; Phone (713)363·2233 

•---------------------·------------------·-·--·-----~~~~~~-~~------------------------------------------------------------ -···-····--------------------------··-----------------------·--------------------------------------------------------------------Client: M£YATEC Client Salple IO:llPL-fll03-&12 Date S11pl1d: 08/14/96 
Project H111: BACXQROUllD 61 llON. AT MPL PDP Saple ID: 3526.03 Date Received: 08/15/96 
Project Ma.: 300-II·J27 Report Ma.: E02ll7 Oate Reported: 09/09/96 

6C·POlYCHlDRIKATEO BIPHEJIYLS {DATA SHEET) 
~----~--------~~' ----------------------------------------~-.---------------------------------------------------------------St1pl1 Matrix: Water 
Multiplying factor: 0.010 
S11pl1 Weight: 1000 1L 
Extract YolU11: 10 1L 

COllPOUllD 

Dilution: 1.0 

Date Extracted: 08/16/96 
Date Analyzed: 08/29/96 

GUAllTITATIDll 
lillIT (ug/L) 

---~----------------~---~-------~-~-----~-~--~-----------~ 
Aroclor-1016 
Aroclar.,.1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
•roclor-1260 

• 

l 
2 
l 
l 
l 
1 
1 

Metbod Ref. : 
GC file ID: 
Analyst: 

RESULTS 
(ug/l) 

llD 
llO 
HD 
ltD 
HD 
ND 
HO 

SIM6-8080A 
E02337 
SK 

-------------------------------------------------~---------------------------------------------------------------------------------
QUALITY ASSURANCE/QUALITY CDMTROl 

I~ --------------------------------------------------------------------------------------------------------------------------------------

Sur~at1 

T1trachloro-1-xyl1n1 
Decachlorabiphenyl 

Spike Added 
(119/l) 

0.2 
0.2 

QC Li1Hs 
(Recovary) 

(30-150) 
(30-150) 

' Recovery 

93 
75 

-------------------..---.---------------------------------------------------------------------------------------------------------~ 
lletllod llank ID: 3526.Mllll LCS JD: 3526.MLCSl KS ID: 3528.0l"S "SD ID: 3528.0lKSD OUP ID: llA 
-------------------------------------------------------------------------------------------------------------------------------------

• 



• 

''" 

GENERAL CHEMISTRY 

• 

• 



• 
POP ANALYTICAL SERVICES 

1680 Lake Front Circle. Ste. I: The •oadlands. TX 77380: Phana 1713)363-2233 

lABORATORY REPORT 
····-·------·-·-···-···-----·····----···········-·-··········-······························-----···------------------------------···· ------------··------··--------·-------·····----------·-------··························-------------------.---------------------------Clieat: lfEYATEC 
Project Nate: 8ACKGAOUllO GROUND•ATER lfOHITORING AT !IPL 

Project llo: 300-II-J27 

WET C11£11ISTRY PAAAllETER: Sulfate 

lfethod Reference: EPA 375.4 

Date RIPOrted: 08/30/96 
RIPOrt Ma: I526SUL 

Analyst: H 

UNITS: ag/l 

---------------------------------------------------------------------------------------------------------~-------------------------
POP 
LABORATORY 
ID 

3526.01 
3526.03 

CLIEMT 
ID 

MPL -lfl0J-Gl2-QC 
llPL-ltl03-&12 

SPIKE llEUITIVE PERCENT 
DATE DATE DATE OAJE QUAHT ADOED OR P£RCEllT RECOVERY 

MTAIX !AlfPLED RECEIYED PREPARED AIALTZED LIMIT RESULT TRUE YAlUE DIFf(20) 175-125) 

•ATER 08-14-96 08-15-96 NA 08-26-96 
i.ATER 08-14-96 08-15-96 NA 08-26-96 

25 
25 

148 
150 

~~-------;;~;;;-;~;;;------~;;;----~~--~~~~;-~~~~~~~~~;;~2:~;;~~---;:;-------~---------------------------------
3504. LCS 1 LAB COITROL SMPLE •AT£A MA HA NA 08-26-96 5.0 20 20 100 
3504.lCS2 lA8 COMTAOL SAlfPlE lfAT£R MA NA llA 08-26-96 S.O 19 20 S.1 95 
3528.01 SAllPLE IATER llA llA llA 08-26-96 2S 72 
3528.DUIS IMTRIX SPllE llAT£R llA NA MA 08-26-96 25 180 100 108 
3504.0lltSO lfATRIX SPIKE OUP IATER IA NA NA 08-26-96 25 183 100 1.7 111 

• 
oooo;~r.., 



• 
POP AllAlYTICAL SER'fICES 

1680 Lake front Circle, Ste. B; The "4Mldlallds, TX 77380; Phone (7131363-2233 

LABORATORY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: NEVATEC 
Project Na11: IACl&ROUID 6RGUNDIATER NONITORlllG AT NPl 

Project No: 300-II-J27 

IET CHElllSTRY PARAMETER: Allonia as I 

llttbod Reference: EPA 350.l 

Date Reported: 08/30/96 
Report No: I526AIUI 

A111lyst: H 

UIITS: 19/l 

SPllE RELATIVE PERCENT POP 
1.AIORATORY 
ID 

CLIEIT 
ID 

DATE DllJE DATE DATE QUANT AOOED OR PERCEIT RECOVERY 

3526.01 
3526.03 

MATRIX SANPLED RECEIVED PREPARED ANALYZED LJKJT RESULT TRUE VALUE 01Ff(20) (75-125) 

KPl-NIOJ-612-QC lltTER 08-14-96 08-15-96 llA 08-22-96 0.25 
ftPL-llll03-612 llATER 08-14-96 08-15-96 NA 08-22-96 0.25 

llO 
NO 

A QIMUTY ASSURAllCE/llUALITY CONTROL 
------------.-------~-------------------------------------~-------~~------------------------------------------------
1 W CONTROL SAllPLE IATER llA NA Ill\ 08-22-'.16 0.25 5.47 5.0 109 

3517.LCS2 LAB COITROL SAllPLE IMTER NA NA llA OB-22-96 0.25 5.34 5.0 2.4 107 
3528.01 SAIPLE IATER NA NA MA 08-22-96 0.25 llO 
3528.0UIS llATRIX SPnE IATER NA llA llA 08-22-96 0.25 4.6 5.0 92 
3528.0UISD llATIIX SPllE DUP IATER llA IA llA 08·22-96 0.25 S. l 5.0 10.J 102 

• 
0000.:~~J 



• 
?OP AltALYTICAL SERVICES 

1680 lake Front Circle. Ste. B; The lloodbnds. TX 77l80; Phone (7lJJl6l-223l 

LABORATOAY REPORT 
···-········-·····---------·--------------------·-·········----------------------····-------------·-··---·-········---------------··-···--·-------------------------------------------------------------------------------------···---------------··-·-------------·-------

Client: llEVATEC 
Project Na1e: BACKGROUND GROUNOMATER llDNITDRING AT llPL 

Project No: 300-II-J27 

•ET CHEllISTRT PARAllETER: Total Cyanide 

llethod Reference: Sll-846 90t0 

Date Roorted: 09/10/96 
Report llo: ISZ6TCH 

Analyst: Kl 

UNITS: 19/L 

SPilE RELATIVE PEACENT PDP 
LABORATORY 
ID 

CLIENT 
ID 

DATE DATE DATE DATE QUANT AOOED DR PERCENT RECOVERY 

3526.01 
3526.0l 

llPL-111103-6112-QC 
llPL-H03-Gll2 

llATRIX SAllPLED RECEIVED PREPARED ANALYZED LIMIT RESULT TRUE VALUE DIFF(ZO) (75-125) 

llATER 08-14-96 08-15-96 08-23-96 08-27-96 
NATER 08-14-96 08-15-96 08-23-96 08-27-96 

0.10 
0.10 

0.46 
0.46 

~;--~~-~;;;;;;·;;;;;---~;;;;;;~--~;;;--~~~~~~UA~~~~~;;-~·-··;;~------~-~-~~--~-~-~-
3526. LCSl LAB CONTROL SAllPLE •ATER KA NA NA 08-27-96 0.01 0.100 0.100 100 
3526.LCS2 LAB CONTROL SAllPLE WATER MA llA HA 08-27-96 0.01 0.100 0.100 0.0 100 
l528.01 SAllPLE •ATER NA NA NA 08-27-96 0.01 0.44 
3528.011'15 MTRIX SPIKE NATER MA llA NA 08-27-96 G.10 0.53 0.100 90 
l528.01ftSO llATIIX SPIXE DtlP NATER NA HA lfA 08-27-96 0.10 0.55 0.100 3. 7 110 

• 



• 
PDP AHALYTICAL SERVICES 

1680 Lake Front Circle, Ste. B; The woodlands, TX 77380; Phone (713136l-223l 

LABORATORY REPORT 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Client: "EVATEC 
Project Na1e: BACKGROUHO GROUNOWATER "°NITORING AT "PL 

Project Ko: 300-ll·J27 

WET CHEMISTRY PARA"ETER: Total Dissolved Solids (TDS) 

lletllcd Reference: EPA 160.l 

Date Reported: 09/0,/96 
Report Ho: l526TDS 

Analyst: U 

UNITS: 19/L 

SPIKE RELATIVE PERCENT PDP 
LABORATORY 
ID 

CLIENT 
ID 

DATE DATE DATE DATE QUANT AOOEO OR PERCEllT RECOVERY 
llATRIX SAllPLED RECEIVED PREPARED ANALYZED LlllIT RESULT TRUE VALUE DIFf(20) (75-125} 

3526.01 
3526.03 

11Pl-llf0l·GW2-GC WATER 08-14-96 08-15-96 
llPL-fll03-GM2 llATER 08·14-96 08-15-96 

NA 08-18-96 
NA 08-18·96 

10 
10 

1000 
1000 

~;-~~----;;;;;;;-;~;;-~---;;;;:;;;-----~~--~~~-~~~;;~~~;~;;~~~~-;;~-~-~~-~~----------~------~ 
3517 .LCSl LAB CONTROL SAllPLE WATER HA NA NA 08-18·96 10 500 SOO 100 
3517 .lCS2 LAI COKTROl SMPLE IATER KA NA HA 08-18-96 10 510 500 2.0 102 
3520.01 SAllPLE llAT£R M HA NA 08·18·96 10 63960 
3520.010 DUPLICATE WATER lfA NA NA 08-18·96 10 64320 0.6 

• 
0000:11 



• 
POP ANALYTICAL SERVICES 

1680 Lake Front Circle. Ste. B; The loodlallds. TX 77l80: Phone (7131363-2233 

LASORATORY REPORT 
··-····--------------···-------·-·····--·--------···----------------------------------------------------····--·--------------------··· -······--------------------------------------···--·--------····----·-···--·-------------------·--------------------------·-··---------Client: /t£¥ATEC 
Project Na1e: BAClGROUNO GROUMOIATER l!OMJTORIHG AT "Pl 

Project No: 300-Il-J27 

MET CHEJ!ISTRY PARAllETER: Chloride 

llethod Reference: EPA 325.3 

Date Reported: 09/09/96 
Report Ho: 1526CHL 

Analyst: ll 

UNITS: 1g/L 

SPilE RELATIVE PERCEKT POP 
LABORATORY 
ID 

CLIENT 
ID 

DATE DATE DATE DATE QUAllT AOOED DR PERCENT RECOVERY 
llATRIX SAllPLED RECEIVED PREPARED ANALYZED LI"IT RESULT TRUE VALUE DIFF(20) (75-125} 

3526.01 
3526.03 

MPL-"103-612-QC IATER 08-14-96 08-15-96 
ftPL-"103-612 IATER 08·14-96 08-15·96 

IHI 08-27-96 
IHI 08-27-96 

4 

• 
61 
61 

~-~--~-,;;;;;;;~~-~--;;;;;··-----;.~-~~~-~~~~2;~;~~--~;~·~-;;~~----~---~--~~----
3504. LCSl LAS CONTROL SAllPLE IATER NA NA KA 08·27·96 4 206 200 103 
3S04.LCS2 LAS COllTROL SANPlE HTER NA HA NA 08·27·96 4 209 200 1.4 105 
3528.01 SAJIPLE IATER llA NA NA 08-27·96 4 60 
3528.0lMS ltATRlX SPUE MATER MA NA NA 08·27·96 4 252 200 96 
3528.0lltSO MTRIX SPIKE OUP IATER NA NA NA 08-27·96 4 252 200 0.0 96 . 

• 
oooo:j~ 



• 
POP ANALYTICAL SERVlCES 

1680 Lake front Circle, Ste. 8: T~ llaadlands, TX 77380: Phone (713)363-2233 

LABORATORY REPORT 
-------------------·--------------·-·--··-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------··----------------------------------

Client: llEVATEC 
Project Ka1e: BACKGROUll& GROUHD•ATER "OHITDRIKG AT NPL 

Project Na: 300-11-827 

l[T CHEMISTRY PARANETER: fluoride 

Nethad Reference: EPA 340.2 

Date Reported: 09/09/96 
Report Ko: 1526fl0 

Analyst: ltl 

UNITS: 19/L 

SPI1£ RELATIVE PERCENT PDP 
lABOAATORY 
10 

CLIEllT 
[O 

DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVERY 

3526.01 
3526.03 

11Pl·KW03·G•2-QC 
llPL-111103-GWZ 

llATRIX SANPLED RECEIVED PREPARED ANALYZED LINIT RESULT TRUE VALUE DIFf {20) {75-125) 

llATER 08-14-96 08-15-96 
WATER 08-14-96 08-15-96 

NA 
NA 

08-19-96 
08-19-96 

0.1 
0.1 

0.27 
0.23 

~;--~--;;;-;;;~~~;~~~;;;;;;;--~--;;;~~~~~-~~~~~~~~~;;~~~~~;~-~--~~-~-~~------~;;-
3'91. LCS2 LAB CONTROL SA"PLE llATER NA HA HA 08-19-96 0.1 S.40 S 1.1 108 
3528.01 SAMPLE llATER NA NA NA 08-19·96 0.1 D.22 
3528.0lNS llATRIX SPIKE llATER NA NA NA 08-19-96 0.1 S.23 5 100 
3528.0UISD MATRIX SPUE OOP llATER NA NA NA 08-19-96 0.1 S.29 5 1.1 101 

• 
0000:1,"J 



POP ANALYTICAL SERVICES 

• 1680 Lake Front Circle, Ste. 8; The lloodlands, TX 77380; Pllona (713)363-2233 

LA80RATORY REPORT 

-·------------·----------------------------------------------------------------------------------------------·-----------------------·--------------------------------------- -----------------------------------····----·········------------·················-------- --- --Client: llEVATEC 
Project Na1e: BACKGROUND GROUNDWATER llDNITORIHG AT llPL 

Project No: l00-II-J27 

IET CHEllISTRY PARMETER: Conducunce 

llethod Reference: EPA 120.1 

Date Reparted: 09/09/96 
Report No: I526COHO 

Analyst: Kl 

UNITS: U1hos/c1 

SPllE RELATIVE PERCENT POP 
LABORATORY 
ID 

CLIENT 
IO 

DtHE DATE DATE DATE QUAllT ADDED OR PERCENT RECOVERY 

3526.01 
3526.03 

llPL-111103-612-QC 
llPL·lllOl-G12 

llATRIX SMPLED RECEIVED PREPARED ANALYZED LillIT RESULT TRUE VALUE DIFF(20) (75-125) 

llAJER 08-14-96 08-15-96 llA 09-04-96 
WATER 08-14-96 08-15-96 HA 09-04-96 

llA 
llA 

1100 
1100 

~~~ LAl-;;.IRO;·~~;;~~~;;-~~~llA~-~~~-~~~~~~~~~----;;;;-·~-~;;--~--~;;;;-·~~~·~;;-
l517 .LCS2 LAB CONTROL SAllPLE WATER llA NA KA 09-04-96 MA 1100 1100 0.0 100 
3528.01 SAllPLE WATER llA NA NA 09-04-96 NA 664 
3528.010 DUPLICATE HTER llA NA HA 09-04-96 NA 670 0. 9 

~· 



• 
PDP ANALYTICAL SERVICES 

1680 Lake Front Circle, Ste. 8: The lloOdlallds, TX 77380; Phone (713)363-2233 

LABORATORY REPORT 
·---------------------------------------·--------------------------------------------······----------------------··------------------·-··--------------------------···----------------------------------------------------------------·---·-·-·····---------------------·--Client: HEVATEC 
Project Ha1e: BACIGROUNO GRGUllOWATER nOHITORIH6 AT nPL 

Project Mo: 300-II-127 

WET CREJIISTRY PARAllETER: Total Organic Carbon (TOC) 

Hethod Reference: EPA 415.1 

Date Raparted: 09/09/96 
Report llo: 1526TOC 

Analyst: u 

UNITS: 19/L 

SPIXE RELATIVE PERCENT PDP 
LABORATORY 
ID 

CLIEllT 
ID 

DATE DATE DATE OATE OVANT ADDED OR PERCENT RECOVERY 

3526.01 
3526.03 . 

HATRIX SAllPL£D RECEIVED PREPARED AllALYZED LIHIT RESULT TRUE VALUE DIFF(20) (75-125} 

HPL-HW03-Gl2-QC WATER 08-14-96 08-15-96 
HPL-"W03-Gl2 WATER 08-14-96 08-15-96 

llA 08-21-96 
llA 08-21-96 

1.0 
1.0 

-~----------~-----------~-------~-------~-------~----~---~----------------------~----------~--------------~------
QUALITY ASSURANCE/QUALITY CONTROL 

--------------------------------------------------------------------------------------------------------------------------------------
3517.PSWl HETHOO SLAllK IATER HA llA llA 08-21-96 1.0 ND 
3517.LCSl LAB CONTROL SAHPLE WATER llA HA HA 08-21-96 2.0 48 49.2 98 
3517 .LCS2 LAB COIJRDl SAllPLE lllATER NA HA llA 08-21-96 2.0 48 49.2 0.0 98 
3528.01 SAllPLE WATER llA NA HA 08-20-96 1.0 l 
3528.0IHS HATRIX SPUE llATER llA NA HA 08-20-96 1.0 26 25 100 
3528.0lnSO llATRIX SPIXE OUP IATER NA llA HA 08-20-96 1.0 25 25 3.9 96 

• 



PDP ANALYTICAL SERYIC£S 

• 1680 Like Front Circle, Ste. B; The lloodlands, TX 77380; Phone (7131363-2233 

LABORATORY R£PORT 
·················-···-···----------········----·····---------------------------------------------------------·--------------------------···-·····-·····--------························,-·------······---·--·-·········----------------------------------------------------Client: KEVATEC 
Project Nale: BACKGROUND GROUHOIATER llON1TORIN6 AT "Pl 

Proj8':t No: 300-II-J27 

IET CHENISJRY PAAAllETER: Bicarbonate Alkalinity as HCOJ-

"ethod Reference: EPA 310.1 

Date ReDOrted: 09/09/96 
Report No: l5268IC8 

Analyst: H 

UNITS: 1g/l 

SPIKE RELATIVE PERCENT POP 
LABORATORY 
ID 

CLIENT 
ID 

DATE DATE DATE DATE QUANT ADDED OR PERCEIT RECOVERY 
llATRIX SAflPlED RECEIVED PREPARED ANALYZED LiftIT RESULT TRUE YALU£ DIFF(20) (75·125) 

3526.01 
3526.03 

"Pl·M103-Gl2-QC IATER 08-14-96 08-15-96 IA 08-21·96 
KPl·"N03-&12 WATER 08-14-96 08-15-96 HA 08-21·96 

1.2 
1.2 

127 
130 

• 

QUALITY ASSURAMCE/OUAL1TY CONTAOL 
- -----------------------------------------------------------------------------------------------------------------------------
3 • lAB CONTROL SA"PLE HTER HA NA lfA 08-21-96 1. 2 286 305 94 
3517 .LCS2 lA8 CONTROL SA"PLE IATER IA llA llA 08-21-96 1. 2 287 305 O. 4 94 
3528.01 SA"PLE NATER NA NA NA 08-21-96 1.2 67 
3528.0lD DUPLICATE llATER HA NA IA 08-21-96 1.2 67 0.0 

~· 



• 
POP ANALYTICAL SERVICES 

1680 Lake front Circle. Ste. B: The Koodlands, TX 77380; Phone l713ll6l-2233 

LABORATORY REPORT 
···-----·····---------------··----------·-·-·------------·--·-·-----·····-----------------------------------------·--------------------------···---------------------------------------------------------------------------------------------------------------------------Client: llEVATEC 
Project Nall: BAClGROUNO GROUNDKATER ltONITORING AT MPl 

Project Ko: JOO-II-J27 

WET CHEl'IISTRY PARAllE~ER: Carbonate Alkalinity as caJ·-

"ethod Reference: EPA 310.1 

Date Reported: 09/09/96 
Reoort No: 1526CARB 

Analyst: Ill 

UNITS: 19/L 

SPIKE RELATIVE PERCENT PDP 
LABORATORY 
ID 

CLIENT 
ID 

DATE DATE DATE DATE QUANT AOOED OR PERCENT RECOVERY 
llATRIX SAllPLED RECEIVED PREPARED ANALYZED LillIT RESULT TRUE VALUE OIFF(20) (75-125) 

3526.01 
3526.03 

HPL-/IK03-Gl2-0C IATER 08·14-96 IHl-15·96 
"PL-MW03-Gl2 •ATER 08-14-96 a8-1S-96 

HA 08-21-96 
HA 08-21-96 

1.2 
1.2 

HO 
10 

-~---------------------~------------------ OUA:~::-~~~~~~~:~~~~:~~~-:~~~~~:--~----------~------~--~--~-------------
3- LAB COllTROL SA"llLE IMTER IA KA HA 08-21-96 1.2 281 300 94 
3517. LCS2 LAB CONTROL SAllPLE WATER NA HA NA 08-21-96 1.2 283 JOO 0. 4 94 
3528.01 SAMPLE WATER HA HA NA 08-21 ·96 1.2 66 
3528.ato DUPLICATE llllTER NA NA NA 08-21-96 1.2 66 a.a 

• 
0000:~7 
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• 
POP ANALYTICAL SERVICES 

1680 Lake front Circle. Ste. 8; The lloadlands, TX 77380; Phone (713)363-2233 

LABORATORY REPORT 
····---------------------------------------------------------------------------------------------------------------------------------·-------------------------------------------------~------------------------------·----------------------------------------------------

Client: ltEYATEC 
Project llut: BACl&JIOUNO 6RfJUllDIATER lffllllTORIN6 AT "Pl 

Project la: 300-II-J27 

WET CK£111STRY l'fUIAllETEl: pJI 

oate RltlOrted: 09/09/96 
Report llo: I526PH 

Aul,st: U 

------------------~----------------------------------------------------· -······~----------------------------------------
ltethad Referenct: Sl-84& 9040 UIITS: llA -----------------------------------------------------------------------------·-.. -.. _______________ --·-·--------------
POP 
LAIORATORY 
ID 

3526.01 
.1526.03 

CLIEIT 
IO 

SPIIE ICLATIVE Jl£RCEIT 
OATE DATE DATE DATE llUAtlT AOO£D OR PERCEllT UCOVERY 

""TRIX SAftPlED RECEIVED PREPARED ANALYZED LI"IT RESULT TRUE VALUE Diff(20) (75-125) 
'--·,·------------------------------------------------------

"Pl·ltl03-Gl2-QC llATER 08-14-96 08-15-96 llA OB-15-96 NA 7.53 
"Pl-llW03-GW2 llATER 08-14·96 08-15-96 IA 08·15·96 NA 7.50 

----------------------------·----------------------------------------------------------------------------------------~---

• 

QUALITY ASSURAllCE/QUAlITY COllTROL 

~--~;~T;;~~~---;;~~-----~-------~;------~----~-:;;:~----··;;-··-·;~;~· ··-···;~--------
l526.LCS2 LAB COITROl SAllPI.£ IATER NA MA llA 08-15-96 llA 9.05 9.05 0.3 
3526.0lD DUPUCAIE llATER IA MA llA 08·15-96 llA 7.49 0.5 

• 
0000:.<~ 

100 
100 



POP AMLYTICAL SERVICES 

• 1610 Like front Circle, Sta. I; The loodllllds, TX 77380; Pbo111 (7U)l6l-22ll 

LAllOAATOllY REPORT 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: ltEYATEC 
Project M111: BACISIMMINO GROUNDllATER ltOHITORJMS Al ltPL 

Project lo: 300-II-J27 

11£1 CllEllJSTRY PAllAll£TER: Total Recoverable Pfltnolics 

Data Reported: 09/09/96 
Rlport lo: I526Plfll 

Aulyst: H 

--------------------------------------------------------------------------------------------------------------------------------------
llltbod Reference: Sl-84' 9065 UllITS: 119/l 

----------------------------------------------------------------------------------------------~----------------------------------
PDP 
LABORATORY 
ID 

CLIEIT 
ID 

SPllE RELATIVE PERCENT 
DATE DATE DATE DATE QUAlfT AOOED OR PERCENT RECOVERY 

llATRIX SAllPLED RECEIVED PREPAIED AllALYZED LIMIT RESULT TllE YAlUE Olff(20) {75·12SJ 

--------------------------------------------------------------------------------------------------------------------------·----------
3526.01 
3526.03 

"PL-tUI03-Qll2-QC llATER 08-14·96 08-15-96 08·30-96 08-30-96 
MPL-lllOJ-6112 IATEA 08-14·96 08·15·96 08-30-96 08·30-96 

0.05 
o.os 

D 
llO 

~-------~;~~--;~;~-----~;~;-------~---~~~;-~~~~l:::~~--;~;;--------~---------------------------------
3526. LCSl LAB COlfTROl SAllPlE IATER llA IA 08-30-96 08-3H6 0.05 0.46 0.500 92 
3526.LCS2 W COITRQL SAMPLE IATER Ill\ NA 08-30-96 08·30·96 0.05 0.4' 0.500 0.0 92 
3528.01 SAllPLE WATER NA NA 08·30-96 08-30-96 0.05 ND 
3528.0lltS llATRIX SPIXE IATER llA NA 08·30-96 08·30-96 0.05 0.50 0.500 100 
3528.0!NSO llATRIX SPIX.E OUP IMTER NA llA 08-30-96 08-30-96 0.05 0.50 0.500 0.0 100 

• 
( )000:.~~J 
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SUB-CONTRACT DATA 
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• 
POP ANALYTICAL SERVICES 

1680 Lake Front Circle. Ste. 8; The Woodland!, TX 77!80; Phone {713)363-2233 

LABORATORY REPORT 
···-------···------------------------------------------------------------------------------------------------------------------------------···-----------------------------------------------------------------------------------------------------------------------------Client: llEVATEC 
Project Hate: BACIGROUNO GROUllOIATER KORITDRillG AT llPl 

Project llo: 300-II-J27 

IET CHEllISTRY PARAllETER: Total ljeldahl Nitrogen (TIN) 

llethod Reference: EPA 351.3 

Date Re110rted: 09/03/96 
Report Jlo: I526TXI 

Analyst: Kl 

UllITS: 19/l 

SPIKE RELATIVE PERCENT PDP 
LABORATORY 
ID 

CU EMT 
ID 

OATE DATE OATE OATE QUANT ADDED DR PERCEil REctl¥ERY 
MT RIX SAllPLED RECEIVED PREPARED ANALYZED LIMIT RESULT TRUE VALUE OIFF(20) (75-125) 

3526.01 
3526.0J 

llPL-11103·612-llt IATER 08-14-96 08·15-96 
llPL·lll03-GM2 IATER 08-14-96 08-15·96 

NA 08-22-96 1.0 1.68 
llA 08-22-96 1.0 1.40 

tt. QUALITY ASSURANCE/QUALITY CONTROL 
- -----------------------------------------------------------------------------------------------------------------------------
35 • l "ETHOD BLAH IATER NA NA llA 08-22-96 1.0 NO 
3526.lCSl LAB CONTROL SMIPLE IATER NA HA NA 08-22-96 1.0 10.1 9.5 106 
3528.02 SAtlPlE WATER llA NA NA 08·22·96 1.0 1.68 
3528.0211$ MATRIX SPil£ WATER NA NA llA 08·22-96 1.0 20.4 20.0 94 
l528.02ftSO lfATRIX SPilE DUP IATER NA NA NA 08-22-96 1.0 20.2 20.0 1.0 93 
--------------------------------------------------------------------------------------------------------------------------------------

• 
(tOOO·l-1 
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• 
POP ANALYTICAL SERVICES 

1680 Lake Front Circle. Ste. B: Tiit lloodlands. TX 77380; Phone (7131363-2233 

LABORATORY REPORT 
--·-···-·--······-·-------------------------------------------------------------------------------------------------------------······ ------------------------------------------·-------------------------------------------------------------------------------------------Client: NEVATEC 
Project Natt: BAClGROUHO GROUllOWATER MONITORING AT KPL 

Project No: 300-II-J27 

•ET CHEMISTRY PARAltETER: Nitrate-Nitrite as M 

Date Reported: 09/03/96 
Report No: I526111KA 

Analyst: II 

--------------------------------------------------------------------------------------------------------------------------------------
Kethod Referenca: EPA 353.2 

PDP 
LABORATORY 
10 

3526.01 
3526.0J 

CLIEllT 
ID 

ltPL-K.03·6~-QC 

llPL-Kll03-6112 

UNITS: 119/L 

SPIKE IELATIVE PERCENT 
OATE DATE DATE DATE QUAIT AOOED OR PERCEJfT RECOVERY 

KAT RIX SAMPLED RECEIVED PREl'ilRED ANALYZED Ll"IT RESULT TRUE YALU£ Olff(20) (75-125) 

lfltTER 08-14-96 08-15-96 llA 08-23-96 0.05 8.96 
llATER 08-14-96 08-15-96 NA 08-23-96 O.OS 8.86 

;~;--------;ET~-;~;;;-··---;;;~.--------~----~~:~~A~~~~;/~l::~;;~;~~~--~~~-------;~---------------------------------
3526.lCSl LAB CONTROL SAKPLE llATER NA NA NA 08-23-96 0.05 9.16 8.8 10-f 
9225.01 SAllPLE llATER llA llA NA 08-23-96 0.05 ND 
9225.0ll!S llATRIX SPilE llATER NA NA NA 08-23-96 O.OS 0.950 1.0 95 
9225.0UISO llATRIX SPUE DUP lATER NA NA NA 08-23-96 0.05 0.940 1.0 1.1 94 

• 
00()().'J.~ 
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• 
Phone: 

PDP Analytical Services 
1680 Lake Front Circle Ste B 
The Woodland. TX 77380 

Attn: Jon Lindquist 

Purcha&e Order: 96591 
Invoice Number: 

Sample Sample 
Numb tr P11criptian 
01 3526.01 

• Controls far Environmental 
Pollution, Inc. 

P.O. Box 3351 
Santa Fe. NM 87502 

(505) 982-98411<800) 545-2188 

Order #: 96-08-099 
Date: OB/25/96 11:46 
Work ID: Water <NR> 
Date Received: 08/16/96 
Date Completed: 08/25/96 

Client Cade: PDP_ANALVT 

SAMPLE IDENTIFICATION 

Sample 
Number 
02 

Sample 
Deac:uoti_on 

3526.03 

Our report& are rendered upon the condition that they are not 
to be reproduced wholly or in part for advertising and/or 
other purposes over our signature or in connection with our 
name without special permission in writing. 

Remainder of sample(s) for routine analysis 
will be disposed of three weeks from final 
report date. Sample(s) for bacteria analysis 
only, will be disposed of immediaiely after 
analysis. This is not applicable if other 
arrangements have been made. 

~~ 
~ 

f 1 f 1 ~ 1 r i ~ ' f 1 f 'f 
' 1 r " 1 ' ' 
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c c -.._ 
c 
.;... 
~ 

Orde~6-0S-099 
08/2~11:46 

Sample: 01A 3526.01 

T11t Qe1crtpt1on 
Total Uranium 

Sample: 018 3526.01 

!11~ D11Eti11Ugn 
Radium-226 
Radium-228 

Sample: 02.A 3526.03 

I11t Dll,tiR~iDD 
Total Uranium 

Sample: 028 3526.03 

Iest D1•ct!etioo 
Radium-226 
Radium-228 

t, ~ " i j I !& 

Control~ ,or Env~ •ntal 
TESI _RESVLIS ZMPLE 

rn PL - 'rn \Vo~ - c;.u:. :l.- G. C. Collected: 

Reaul~ 
<0.001 

12....la... 
0.001 

Mpl..- 'M\DC>~-b&.O eaft~ted: 

Result D. L. 
<0.6 0.6 

<.:1 1 

roPt.-rAu:JO~ - c;.LQ 2- Collected: 

Resy\t ~ 
<0.001 0.001 

11\f'l- - l1\~b'3-G-c.U'lcollec ted: 

Result R:...b.. 
<0.6 0.6 

<2 2 

~ 

Pag• 2 

Unit1 Analyz1d l.u. 
mg/liter 08/20/96 TM 

Units Aa1lu•d IY.. 
pCi/li ter 08/21/96 MM 
pCi/11 tar 08/21/96 MM 

Units Ana1Y11d IJI. 
mg/liter 08/20/~6 TM 

Units an1Iur!d !Y. 
pCi/liter 08/21/96 MM 
pCi/liter 08/21/96 MM 

• 
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:!l-~ic~~croe:~a~e ~~ Chl~::~C!"t :i~ 
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~!:,4-Tricralo~~Cinz~~e .~D i-3u1;y l ~:n~er:! Ni) 

!.2,(·7ri1et~ylben,sn~ ~!) ,1-=noy::enzene ~; 

:!!·O::hlorcoen::ne ~D ~acnt~a:en!! ~~ 
!,Z-~!c~loroprop&~! ~o o-.<{::ne ·'D . - . - . . .. 
~.~.:-:r1Jet~~1:e~zane ~o :-r:~ci~oy::clue~e ~-•. !J 

1,4-0ic~i~rooen~!~! ,,o ~ec-:uty ;.ben:er.e ~D 
2-Chl~ro:c!uene ~~D ~tyr!~! ~o 
2.2-~i=~~orocr~oan: ~v 7er:-:~ty~~en:e~e \·) 

.;-Cti!orc:~:<Jene N~ Eatra~i:croetner:s ·~r· 
3en:!~a ~D -J:~!!ne -~ . . . 
'rc~cc::n!orc~e:r.lne ~(; 7ran!-:!:-~ic~::~~e:he~! ;;~ 

2rc:ooenzsne ~~ 
. 
~ i ·:1 ~0~'3! ~:1e.1~ .~:i 

Ero~cc~~crome~h~rs ND :r!~~icrz~:~cro~etnane lO 
3r~:c'fcn:: i!O 1±.~~ i =~~ori:e 'D 
:'."c~::etna~e ~D 
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----------------------------------------------------------------------------------------·--------------------~------------------------
5:>iK! ~Gd!~ 

': u91Ll 
QC ~:1!:s 
{r.!c:ivery) 

--------------------------------------------------------------------------------------------------------------------------------------
Oi:rJ3Cf!Jorooa:~ane ~:) ! 86-ii.:J ~42 
1.:-~::~~jrae~nane·d~ 10 {eo-1:~ _; 
7vl~!ne·1la :<J (SS·L~i ~ '\ r ,,, .. 
j-9~cac~~~oroca~:e~e ·n (86-1:3: ··"""" -~ ;.'J.:.. 
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--------------···--------------------------------·-·-··---------------------------------------------------·--------------------------··-·····--------·· ··-- -------····-· ·-----~---------·-··-·-··--·----------------------------------~------·-··········------------------... 
~eocr~ tic. : Auri3: 

Da:e ~J~C~!~: i~ 

Oa"e ~eceiYea: ~A 

ia :e ~e~o rn!a: ~·~ i 1i3; ~':l 

-------------------------------------------------~------------------------------------------------------------------------------------
~aJcie ~at~i:c 

~ul•:~lyinq ractor: 
Sani:le 'lo! u~e: 
£1< :r ac ~ ·10 l ~=e: 

CGrlPOUllD 

:,2,1-Tii:n:ar:~enz!ne 

~.2-~ic~lorocen:ene 
1,3-~ic~lorobenzeoe 

:.~·Oichlorooer.z!ne 

ilA!ER 
LOO 
1000 !Ill 
! .~ !ll 

2,2'-oxyois (1-Ch:~rooropane) 
:.~.:-Ir!cnlorochencl 
2,;,~-Tricnioro:r.enoi 

~.•-Dic~loroonencl 
2,4-~i~ethylpner.ol 

2,4-0initroohenoi 
2.~-~initroto:~ene 
2,=-0initro:o!uer.e 
2-Chioronaohthalene 

9""'°1 lnaoilthaiene 
h:.~hylcheno:. 
2-~i troanilirle 
2-~itrocnenol 
5,J·Oicnicrobenzi~i~e 
~-~itroanilfae 

4,6-0initro-2-2ethy!cnenoi 
4-3rcmoohenyi-~ne~yietner 

¢-Chloroaniline 
4-~:~lorccnenyi-cnenyletner 

4-C~loro-3-~e~~yl~nenol 
4-:otetnyloi'tencl 
4-!1itroaniline 
£-~i:rocnenci 
Ace:iaoht:iene 
Acenapiltilyiene 
~nt~racene 

se~:icine 
3en~oic Aci~ 
een!~!a)ant~racene 

lO 
l~ 

~o 

~o 

ia 
ftl;_ ... 
:o 
;o 
~o 
~~ 
.. w 

LO 
11) 

iol 
10 
10 
:c 
~( 
Lw 

10 
20 
25 
'( 

"· 10 
:o 
~o 

20 
·~ ,l.".J 

25 ,. 
'~ 
lO 
!O 
:o 
25 
:o 
l'i 

!Jilution: 
Oata Ext~acte~: 
Date Analyzed: 

muLiS 
: :Jg/t) 

~o 

NO 
~o 

NO 
NO 
~o 
/ID 
MO 
~o 

~D 
ND 
~[l 

~D 

AO 
HO 
~i) 

~o 

!!O 
HO 
NO 
~o 

MO 
ill> 
~o 

~o 

~D 

tiO 
~!) 

HD 
!ID 
~D 

NC 
~o 

MO 

_ 1,0 

OB!:.5/~6 
0Sf 2GfC6 

COl'IPOU~O 

Se1m1 (a) PFena 
Ee~zo(o}f:~oran:nene 
aenzojg,i,i)mylene 
:enzo(k)fluorar.tnene 
~en:yl Alcohol 
3isi2·c~lorcet~oxy)1etnane 
3isf2-cnlcroethyi)etner 
2is(2-ethy!h!xyl)phthala:e 
au:ylcenzyipnthalate 
Carouo~e 

Chrysene 
Oi:en:cfu~Jn 

uibenz(a,n)antnracene 
Oie:~yl pntnalate 
Oi1ethyl pilthalate 
Di-n-euty!c~~halate 
ui-1-~ctyl~n~halate 

~! uo ram:nene 
n•iorene 
nexachlorotenzene 
Hexacnlcrobutadiene 
~exacr.1 o roe ye lo centacier.e 
nexachloroethane 
!ndeno!!,2,3·c~j~yrene 

!socnorone 
Nac~tnai.er.e 

~itrob!n:ene 
~-~itrosodioethylanine 
N-Sit;osoai~~enyia1ine 
~-~itroso-di·N·Gropyla=i~e 
~entachioroonen~l 

?henanthre~e 

?henoi 
~yretie 

~etnoa ~ef.: s~e•o-::1~~ 

GC/~S ?i!e !~: ~CO~! 
Ai'aiy!~: ~F 

QUAH1';:7Ai!QH 
L!M!T {u9/L) 

i·j 
10 
!O 
~o 

2~ 

lC 
i.O 
~o 

l~ 

10 
lO 
10 
l·i 
~o 

!O 
~o 

lO 
!O 
10 
to 
10 
~o 

10 
~o 

10 
10 
10 
10 
10 
10 
4'.·~ 
~w 

lO 
l•) 

l() 

1'!0 
l!O 
110 
~D 

~o 

HO 
~o 

~o 

~o 

~o 

~D 

Nu 
~Q 

~o 

HD 
~o 

NO 
!IQ 

~o 

ND 
liO 
~o 

KD 
ND 
NO 
MO 
NO 
ND 
~~ 
HO 
140 
~D 

1'0 
iO 

--------------------------------------------------------------------------------------------------------------------------------------
St:~e ~ddeci ~C Li;it! Scike Added QC Limits 

~~=----------~--~:~~:~---------2~==~~=::~-----~-:=~=~::: _________ ::~~~~~~=-------------~=~~:~---------~~===~:~:~------:-~:~:~=~~ 
~i:~::cenme-~~ 30 (~5-114) 64 P~eno:-tiS 75 (l·M~) 2S 
2-::uorobioilen;: so (H-ll~) ~2 2-f~;:orcpneno: 75 (~l-!OiJ) 44 
iamenyl-dl4 SO (S3-14I; S9 1,: ,1Hrii>rc'!lopnenal i! (LO· 123) 7: 

~et!loa 3lan~: 
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LASORA~urtY REPORT 
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Cliant: 
~reject 11a:1e: 
?rojec: lio.: 

:lfi 

NA 
!IA 

1ul:io!yin9 Fac:J:: 1.0 
5alcl! Volume: 1000 ~l 
Ex:ract Volurae: 

CJi1POUiiO 

:,2,4·7ricnlorobenzens 
l,4·Dicnlorooen!ens 
2.(·0initrotoluene 
2-CJiloro:ihencl 
4-C~loro-3-~etnylonencl 
4-t.:trocnencl 
Acenacntllene 
~o-di-N-oroo1l,.ine 

lorochencl 
. 

?yrene 

!iitrccenzene-dS 
2-F:ucrobipheny: 
Teronenyl·dlt 

~et::od 9lanit: 

3oike Adcea 
(ug/L) 

50 
so 
50 

.. musm 

QC dilits 
(Recovery) 

{55-114) 
(4J-1!6 l 
13Z·W} 

~a~e 3a~:l!a: iA 
i~Aa co~:. SAl!!'IL::.:Dat! ~!C!ive~: NA 

Ciilu~icn: 
Oata Extrac~ec: 08/!S/1b 
~a~e .~r.alyred: ':JS/'2.6/% 

~cs :Rt:£ 
~AL:!E i ug/L I 

30 
so 
50 
75 
-~ I. 

75 
50 
so 
75 
~~ 

'• 
:c 

~cs 

~ESULT (ug/Lj 

~4 

--3a 
5! 
S4 
22 
36 
•II 
~v 

58 
z~ 
!6 

QUALITY ASSURAHCE,'CUALm CONTROL 

\ aecovery Surrogate 

77 ?h!nol-d5 
68 2-~~uorooile~a: 

108 2.4.~·Tri~ro,cohen?l 

)a~a F.!:cr:ea: .;9t·~Zl~o 

~e::ioc ~ef.: 

SC/~S F~l! !O: ~C036 
Ana~ys:: RP 

i"C: .... 

6a 
6!1 
76 
cE 
72 
"C t... 

7Z 
ao 
77 
29 
72 

Spi:<e ~deed 
; !Jg;L; 

75 
75 
7: 

~cs REC. 
UHES 

m-~3) 

(36·97j 
{24-~!ij 
(2i-12Z) 
(23-H) 
(!O·SO) 
(46·llSj 
l41-il6) 
{9-103) 
\12-ilO) 
(26· ;zn 

QC Lil!li :! 
\~ec:ivery) 

(l0-94) 
(21·~~0) 
{iD-!2~) 

LCS IO:MA l!SO :o:~A 

% ~ec:very 

~l 
:o .. 
~w 
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............ ..... ••\• 

:::::::::::::::::::::::::::::::::: . ~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

•... , .. . .: .... 
: ~~.; 

:1Jc:: ·1::;.Js: 
:x:·1c: ·;c:;.;::e: 

-~:-~::hlc:~:~~=s::~ 

:.!-~ic~!J~~:e~i=~! 

2,tl~_:,::~:Jrc:ne~cl 

~,'-~i=~~~r:cne~ti 
Z,t-~ios:~::,~ano~ 

2,~-0ir.i:r~~her.o~ 
:.~-o:~itrc:~!uene 

~~~-~i~i:~o~:~~ene 
:-~~le~ona~nt~1:!ne 

~-~i:rcan!!:.'1! 

'·~·0initro-z-~etnyl:nencl 
.£·~!"aao~rie~yl-cr.enyle:n!; 

~-c.~~or:iani!i:1e 

~-~~lcrocnenyl-pneny::t~er 

~-~~:cro·!-~et~~:~~~~c: 
•-1e:·~.,:e!:enc! 

4-t ::-ca~Eine 
.+·!!itrocnenc: 
~ce~a;mt~er.! 

?.C!~!:n~r.t;!r.! 
Ant:irace:1! 
!!r.!iCi!le 

:e~:~\~iant~ra:ene 

: . -: ~ .. 

-·· 
" .. 

·'· ., 
20 

:o 

20 

.. .. 

:o 

SC 

20 

..... . . •.• ..... -~ ::.r-~.: .:. . 

.. .. 

-~O 

. ., .. ~ .•. • ..... 

. .. .. . - .. --
. i.i'>- .- : -:.:. 

:!n.L~; :1 ::!'{"'~!:S 

Se~Zli~ ~:~~~!ntn!~! 

~~~zo~~~~.~~P~~y~er! 
aer.?O{~:;:~c:1ntnefl! 

~!!il~!~ ~::::·:l 
3i!i2-c!~~r~!~n~~Y;~etna~e 

5i!;2-~;::r~~~~Yi:s:~!! 

~is(~·!!~::::xy:~~~:~a!~:e 

eu:yi:e~zi:~nt~alJ~~ 

Caroazc~: 
~:1~'{5!~: 

Ci~en?:f ..:-a:: 
)i~!~Z~a.~~a~t~r1ca~e 
~ie~~yl :J~~ala:! 

uiiethyl ~n~naiat! 

Di-n-~~:y:~~tn1la~! 

Ji-::-~:::;:~~ t :'!l :a :2 

~!!!Orl~:-~!:".€ 

kexac~:c~::!r:!~e 

::!~ac.~: :· ;~:F.: ~.:aie'l! 

~exac~l~·:a~~ar.e 

Inae~a(~.:.5-~d,~yrene 
~SCCliio;:~e 

~itr::er::!~e 
~-~i:~cs::~~!t~~ia~i~! 

~-~it~:!::~~~!~Yil~~~! 
M-~it~:s~-:!-~-~rocy:1!i~! 

~!n~lc~::~c:h!~Jl 

.;: . .: . ·';: 

... ........ ... _, ............ -

2C 
20 

20 

:o 

:c 

iC 

----------·-------------------·-------------------------------------------------------------------------------------------------------

:- ~: ~~rc~i ~11.e~y: 

i!:-:!'lenyl-1:4 

·s::i~e ~acec 

~Q 

'· ;z:-l~C: 

;_ .·i-!2! ~ 

·•···"'-' 3:•.i!t• t(''h. R· t? :1"': ·~· ::·,.:. J~i""::~ vc: ·:"'·· _,., "'Ci'·':')· ,., 
·~···~~ J.o .. ~. ~·4•-~•··•· ·•• ..... 4 •. ~...... ... -~· ;.:-C .• .; • • ·" (J(JQ{J~:l 

--------------------------------------------------------------------------------------------------------------------- . - --~ -----



'"" 

. .: ·.: 

... : ...... ""... ~.:. .... .: .... 
::::::::::::::::::::::::::::::::::::··:~::::~:::!::::::·:~:::::~:-;:::::-::::::::·:~:::::::::::::::::::::::::::::::!:::::::::::::~:::: 

..... !~:. ··~ •. .,. .... 
-•-•w• 

:'!C .. : 

. . . . . . 
~u.::~;fl~; ;lC:~r: 

~a.lo:! ~Jc:!.:r.e: 

l.:.t-:7:c~:~iC~!aZ!~! 

~.1-~ic~lo:oc!n~!~a 

... . . 
i.'-~!c~1~rcc!nzene 

-~?: ·-~xycis { ~ ··:~!crccrc~ane j 
2.4.~-~;icr.~c~ocner.c~ 

2,~.:-~r:c~l~rccne~c~ 

:.;·V::~l~r~~henc: 

:.:-~i:e~~y~or.enc: 

:.!·~i~itr~Dn!nc! 
z,,-~i~itro!ciuer.e 

:,;-~i~itrc::iuens 

z-~~lorcnaon:na~ene 

•

• ··• c::nuicl 
lnapntnalene 
~ohenol 

z-~:.:.~~a~i~~:ts 

:-~i t~conena~ 

3.!-~icnlaro~!n:i~ine 

:-:.::roanilir.e 

•-~romo:nenyl·:~eny:et~er 

t·C:iloroaniiine 
J-~Jl~rcchenyl-cnanyle:~Er 

:-~~:~ro·s~~e~~Y~~ne~a: 
i-l':!tn~l:neno: 
.!-Nitr:anil~~! 

4-!'!it:oc:ien:: 
~ce!la~r:~~ene 

MC!!l!C~t~y:e!'.! 

~n~:'!;JC!ll! 

?er.:o:: ricic 

:.·. 

:~ 

20 
2Q 

20 

'l'I ... 
so 

:c 

•• ;ri; 
\ "":! - ' 

-· '• 

·;o 

. .. . . ' --
:.~- •• ... l"! I:: 

ae~:'J·.1~?'/~ene 
ae~?o'.::·:~orar.:nen! 

3e~:~~~j~~~~rantnens 
~e:uy: :::one~ 

3i!!2-:~:~rostncxyj~!ttine 

Sis==-~~::roe~nyl;etnsr 
ais:Z·!~ryi~exy:)ontnalate 

3u:y;:e~!y!t~!la:a~! 

r.arcaz=:! 
'"'!tt··IC"O:"'a. ·.,; .. ; ......... 

)ice~!i!,~~an:~rac!ne 

Di!t~~! :nt~al:te 

Oi~et~y: :nt~alate 
Di-n-3uty:or.t~alate 
~i-~-~c:y:o9t:'!Jiate 

~!Xl:!'.:c~:icyclcce~:ac~!ne 

~exac~lJ~~!~hane 
I nde.~c ( ~ . 2. 3-~d) PY rar.e 
rso:r.Qr':n! 
~ap::!.!'!!~!~! 

.,i: r::e~:!rt! 
~-~i:~o;c:i~!tny~1=1~e 

'-~it;o!~~i~nenyia1i~e 
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POP ltflALYTICAL SERVICES 
1680 Lake front Circle, Ste. B; Tiie loodlands, TX 77380; Phone (71l)l6J-223J 

LABORATORY REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: NA 
Project lla11: llA 
Project Mnber: KA 

Saiph Jlatrix: lfATEl 

Client Suple ID: !IA 
POP Suple ID: ICPBJ52 (ltETHGO BLAlll) 
RIPort lt11ber: ICP8352 

TOTAl ltETALS (DATA SHEET) 

Date SaQled: NA 
Date Received: llA 
Date Reoortld: 09/11/96 

Units: 19/l 
------------------------------------------------------------------~~---------~------~-------------------------------------

DATE DATE llUAH11TATION 
AHALYTE llETllOO PREPARED AllALYZED UltIT RESULT AKALYST 
---------------------------------....-.----------------~-------------------------------------------------------------~------------
AlU1inU1 
AntilOfty 
Arsenic 
BariUI 
8erylliua 
Boron 
C1dli111 
Calciua 
Chro1iu1 
Cobalt 

rit 
1tagnes1u1 
1ta119a111se 
llolybdenu1 
Nickel 
Potassiu1 
S1l1niu1 
Silver 
SodiUI 
Tballi111 
Vanadiua 
Zinc 

ICP Kethod Blank IO: 
&FAA lllthod Blank ID: 
CYAA Kethod Blank ID: 

$1846-6010A 
Sl846·6010A 
Sl846·6010A 
SM846-6010A 
Sl846·6010A 
Sl846-6010A 
SllM6-6010A 
SQ46-6010A 
Sl846·60IOA 
Sl846-6010A 
Sl846·6010A 
SD46-6010A 
SW46-6010A 
Sl846-6010A 
Sl846·6010A 
9846·6010A 
Sl846-6010A 
Sl846-6010A 
Sl846-6010A 
Sll84'-6010A 
Sl846-6010A 
984'-6010A 

MA 
IA 
llA 

Sl846·6010A 
Sl846-6010A 

18-lHO 09-o9·96 0.10 
08-19-96 09-09-96 0.06 
08-19-96 09-09-96 0.005 
08-19-96 09-09-96 0.01 
08-19-96 09-G9·96 0.005 
08-19-96 09-09-96 0.10 
08-19-96 09-09-96 0.005 
08·1HO 09-09-96 1.0 
08-19-96 09-o9-96 0.01 
Ol-19-96 09-09-96 0.01 
08-19-96 09-o9·96 0.02 
G8-'19-96 09·09-96 0.10 
08-19-96 09-09-96 o.oos 
08-19-96 09-09-96 1.0 
08-19-96 09-09-96 0.01 
88-19-96 09-09-96 0.05 
08-19-96 09-09-96 0.04 
08-19-96 09-09-96 s.o 
08-19-96 09-o9·96 0.005 
88-19·96 09-09-96 0.01 
08•19-96 09-09-96 1.0 
OM9·96 09-09-96 0.005 
Ol-19-96 09-09-96 0.01 
08-19-96 09-09-96 0.02 

QUALITY ASSURAICE/GUALITY CONTROL 

ICP LCS ID: H 
&FM LCS ID: llA 
CVAA LCS ID: llA 

ICP LCSD ID: llA 
&FAA LCSD ID: NA 
CVAA LCSD ID: MA 

NO 
MO 
IO 
llD 
NO 
llD 
ltD 
ID 
llO 
llD 
MD 
llD 
MO 
ND 
HD 
NO 
llD 
NO 
!ID 
llD 
110 
MD 
Ill 
Ill 

ICP ltS ID: HA 
&FAA llS ID: llA 
CYAA llS ID: llA 

ICP !ISO ID: NA 
&FM llSD ID: MA 
CVAA llSO ID: llA 

DOC 
DOC 
ooc 
DOC 
DOC 
ooc 
DOC 
DOC 
DOC 
DOC 
ooc 
DOC 
DOC 
DOC 
DOC 
DOC 
OQC 
DOC 
DOC 
DOC 
ooc 
ooc 
DOC 
DOC 

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

• 
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PDP AllALYTICAL SEIYICES 
1680 Like Front Circle, Ste. B; TIMI lklodlands, TX 77380; Phone (713)363-2233 

• 
lAIORATORT REPORT 

. ----------·------------------------------------------------------------------------------------------------------------------. ----------------------------·-··--·-···---------------------·······--------------·--------------·-----------------------------Client: NA Client Sa1ple ID: NA Date Sllpled: NA 
Project Hue: MA POP ·suple ID: Hti8279 (KtTllOO BLAlfl) Date Ractived: ID\ 
Project llU1ber: llA Report ll•ber: Hti8279 Date Alported: 09/11/96 

TOTAL NETALS .(DATA SIEET) 

SUple llatrix: llATER Uni ts: 19/L 

-----------------------------------------------~~----------------..-------------~------------------------------~-------------

AllALYTE M:THOO 

"•rcury 

• 

DATE 
PREPARED 

08-21-96 

DATE 
ANALYUO 

08-22-96 

QUAllTITATIOH 
LIMIT 

0.00020 

QUAlITr ASSURAltCE/llUALITr COMTROL 

RESULT AllAlYST 

llD NS 

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

ICP ltethad Blank ID: 
&FAA llltbod Blank ID: 
CYM llethod Blank ID: 

llA 
llA 
NA 

ICP LCS ID: llA 
GFAA LCS ID: llA 
CVAA lCS ID: llA 

ICP llS 10: llA 
QFAA llS IO: llA 
CYAA IS IO: ltfl 

ICP LCSD JD: NA lCP "SO ID: NA 
QFAA LCSO ID: NA Gf'AA llSD ID: HA 

··-······-"----~~------------------------------~~~~ ID: IM. ------



PDP ANALYTICAL S£RVIC£S 
1680 Lake front Circle, Ste. 8; The •ooctlands, TX 77380; Phone (713)363-2233 ",,:;," 

... , ~ LABORATORY REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

""' Client: NA LCS ID: ICPl352 Date Reported: 09/10/96 
Project llatt: llA LCSO ·IO: ICPUS2D Rlpart NUlber: ICPl352 ""· 
Project N111ber:llA 

.... 
TOTAL ftETALS (LAIORATORY CONTROL SAl'IPLE AllO LABORATORY COllTAOL SAllPL£ DUPLICATE) 

~JO\" 

-------------------------------------------~------------------------~~------------------~----~--------------~---------
Sa.,le Natrix: IAT£R Units: 19/l 

""" 
-----------------------------------------------------------------------~~-~~---------------------------~-~------------

LCS LCS LCSO LCSD 
DATE DATE TRUE FOUllD ' RECDYERY FOUllO ' RECOVERY RPO 

ELENEllT 11£THOD 'R£PAR£0 ANAL mo VALUE VALUE (80-120) YALU£ (80-120) (20) AllALYST ,.., 

------------------------------------------------------------------------------------------------~--------------------~~~---
Al Vii nut su.46-6010A 08-19-96 09-09-96 5.0 .4.69 " ,,61 92 1.7 OllC 
AntilOllY Sl846·6010A 08-19-96 09-o9-% 1.25 1.19 95 1.2 96 0.8 DOC 
Arsenic Sl8'6-6010A 08-19-96 09-09-9' 0.25 0.2.4 96 0.235 94 2.1 DOC fl!'f> 

Bari .. Sl8'6-6010A 08-19-96 09-09-96 5.0 4.87 97 4.8 96 1,, ooc 
8arylliu1 Sl846-6010A 08-19-96 09-09-96 0.125 0.125 100 0.122 98 2.4 DOC 
Boron Sl846-6010A 08-19-96 09-09-96 1.0 1.08 108 1.04 184 3.B DOC 
tadliUI Sl846-6010A 08-19-96 09-M-96 0.125 0.119 95 0.116 93 2.6 ooc 
calci• Sl8'6-6010A 08-19-96 09-09-96 12.5 12.2 98 12.0 96 1.7 ooc 
Chroai1.11 Sl846-6010A 08-19-96 09-09-96 0.50 0 • .478 96 0.'7 94 1. 7 DOC 
Cobalt Sl846-6010A 18-19-96 09-09-96 1.25 1.22 98 1.20 96 1.7 DOC 

• Sll846-6010A 08·19-96 09-09-96 0.625 0.614 98 0.595 95 3.1 DOC 
Sl846-6010A 08-19-96 99-09-96 2.5 2.38 95 2.34 94 1.7 DOC 
Sl846-6010A 08·19-96 09-09-96 0.25 0.237 95 0.231 92 2.6 DOC 

llagnesiUI Sl846-6010A 18·19-96 09-09-96 12.5 12.0 96 11.8 '' 1.7 ooc 
llanganes1 Sl846-6010A 08-19-96 09-09-96 1.25 1.23 98 1.20 96 2.S DOC 
JtolybdenUI SU46-6010A 08-19-96 09-09-96 a.so 0.47 94 0.47 94 0.0 DOC 
llickel stl846-6010A 08-19-96 09-o9-96 1.25 1.21 97 1.19 95 1.7 OllC 
PotassiUI Sl846-6010A 08-19-96 09-09-96 12.5 11. 7 94 11.6 93 0.9 DOC 
Sel111iU1 SU46-6010A 08-19-96 09-09-96 0.25 0.23 92 0.2 96 4.3 DOC 
Silver Sl846-6010A 08-19-96 09-09-96 0.625 0.586 94 0.576 92 1.7 DOC 
SodiUI Sl846-6010A 08-19-96 09-09-96 12.5 11.3 90 11.1 89 1.8 DOC 
Thalli111 Sl846-6010A 08-19-96 09-09-96 0.25 0.242 97 0.224 90 7.7 DOC 
Vanadiua Sl846·6010A 08-19-96 09-09--96 1.25 1.18 94 1.16 93 1.7 DOC 
Zinc Sl846-6010A 08-19-96 09-09-96 1.25 1.19 95 1.17 94 1.7 DOC 

--------------------------------------------------------------------------------------------------..._.·---------------~------------- " 
QUALITY ASSURANCE/QUALITY COllTROL 

-------------------------------------------------------------------------------------------------------------------------------------
llelhod Blank ID: ICP8352 

-------------------------------------------------------------------------------------------------------------------------.-----------

• 
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POP AllALYTICAL SERVICES 
1680 Lake front Circle, Ste. 8; Tiie lloadlands, Tl nJSO; Phone (713).163-2233 

• 
lABOMTOIY REPORT 

: :::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: NA LCS ID: H8l279 Olte Reported: 09/11/96 
Project Nue: HA LCSD IO: llSl.2790 Report Nlllber: 116L219 
Project 11V1ber:NA 

TOTAL llETALS (LABORATORY CONTROL SAllPLE AllD LABORATORY CONTROL SAlffllE DUPLICATE) 

Sllple llatrix: llATER 
-------------------------------------------~------------------------~-------------------· ~-~----

ELEJIENT 

• 

OATE 
PREPARED 

Sll846·7470A 08-21-96 

llltllad Slant ID: 1168279 

• 

OATE 
AIAL'fZEp 

08-22-96 

TRUE 
VALUE 

0.0020 

lCS 
FOUlll) 
YAlUE 

0.0021 

LCS 
' RECOVERY 

(80-120) 

105 

QUALITY ASSURANCE/QUALITY CONTROL 

LCSD 
FOWID 
VALUE 

0.0022 

LCSO 
' RECOVERY 

(80-120) 

110 

Units: 19/L 

RPO 
(20) HALYST 

4.7 NS 

OOOOGO 



POP AllALYTICAl SERVICES 
1680 Lall Front Circle, Sta. B; Tiie lloodlands, TX 77380; Phone (713)363-2233 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llA POP llS ID: 3517 .OlllS Data Suplld: NA 
Project M11e: llA "POP ltSD ID: 3517.0UISD Date RtceiVld: llA 
Project llU1ber: NA RtPort l.tier:l51711Stl Data Rtportld: 09/10/96 

TOTAL NETALS (llllTRIX SPilE.AllD llATRIX SPilE DUPLICATE) 

5alple llatrix: IATER Units: 19/l 

llATRIX llATRIX PERCtllT llATRIX PERCE IT 
DATE DATE SANPlE SPU£ SPUE R£COYERY SPilE DUP RECaYERY RPO 

ELEKHT NETllOO PREPARED AllALYZED VALUE AOOED YALU[ (75-125) VALUE (75-125) (20) ,.,. 
--------------------------------------------------------------------------------------------------------------------------------------
Al111inU1 S1846-6010tl 08-19-96 09-09-96 II) 2.0 2.08 104 2.1 105 1.0 .... 
Antiaony S1846-6010A 08-19-96 09-o9-96 ID 0.50 0.49 98 0.49 98 0.0 
Arsenic Sl846-6010tl 08-19-96 09-o9-96 ID 2.0 1.94 97 1.98 99 2.0 11!"1" 

8ariU1 SU46-6010A 08-19-96 09-09-96 MO 2.0 1.5 75 1.34 67* 11.3 
lerylliUI Sl846·6010A 08-19-96 09-o9-96 .. 0.05 0.044 88 0.045 90 2.2 ... 
loro11 Sl846-6010A 08-19-96 09-09-96 2.29 1.0 3.27 98 3.36 107 2.7 
cad1iu1 Sl846-6010A 08-19-96 09-M-96 llD 0.05 0.04 80 0.042 84 4.9 "'' 
CalciUI Sll846-6010A 08-19-96 09-09-96 453 llA 432 NA 457 IA 5.6 
Cbro1iu1 Sl846-6010tl 08-19-96 09-o9-96 Ill) 0.20 0.172 86 0.115 87 1. 7 
Coialt Sl846-6010A 08-19-96 09-o9-96 ND o.so 0.419 84 0.432 86 3.1 

- Sl846-6010A 08-19-96 09-o9-96 llO 0.25 0.273 109 0.268 107 1.8 
Sll846-6010A 08-19-96 09-09-96 0.29 1.0 1.13 84 1.16 87 2.6 
Sl846-6010A 08-19-96 09-09-96 Ill) o.so 0.38 76 0.383 77 0.8 

llagnesi UI Sl846-6010A 08-19-96 09-fl-96 288 llA 279 llA 287 llA 2.8 ll'!i''' 

lllnganese Slf846-6010A 08-19-96 09-09-96 0.021 o.so 0.461 88 0.47 90 1.9 
flercury Sl846·7470A 08-21-96 08-22-96 NO 0.0010 0.001 100 0.0010 100 0.0 
llolybdenUI Sl846·6010A 08-19-96 09-09-96 0.1 0.50 0.551 90 0.565 93 2.5 
Nickel Sl846-6010A 08-19-96 09-o9-96 llO t.50 0.483 97 0.489 98 1.2 
Potassiu1 Sl846-6010tl 08-19-96 09-09-96 48.6 llA 49.S IA 49.4 IA 0.2 
SelHiUI Sl846-6010A 08-19-96 09-09-96 ID 2.0 2.0 100 2.i 105 4.9 
Silver Sl846-6010A 08-19-96 09-09-96 ID 0.05 0.043 86 0.042 84 2.4 
Socliut S1846-6010A 08-19-96 09-GH6 501 NA 496 NA 497 llA 0.2 
Tllalliu1 SIB46-6010A 08-19-96 09-09-96 llO 2.0 1.84 92 1.95 98 5.8 
Yanadiu1 S•&46-6010A 08-19-96 09-09-96 0.03 0.50 0.479 90 0.488 92 1.9 
Zinc Sl846-6010A 08-19-96 09-09-96 llO 0.50 0.378 76 0.396 79 4.7 ~i' 

---------------------------------------------------------------------------------------------------------------------------------------
OUALITY ASSURAllC£/GtlALITY CONTROL 

-------------------------------------------------------------------------------------------------------------------------------·------
ICP LCS IO: ICPL352 ICP lfS ID: llA l!"'· 

6fAA LCS ID: MA 6fM NS IO: llA 
ICP lfethod Blank ID: ICP8352 CVAA LCS IO: llGL279 CYAA llS ID: NA 
&FAA lfathocl Blank ID: IA 
CVAA lfethod Blank ID: K6B279 ICP LCSO ID: ICPL3520 ICP llSD ID: llA 

afAA LCSD ID: NA 6FAA ltSD ID: llA '"" 
CVAA LCSO IO: H6L279D CVAA /ISO ID :U 

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

_______________ _. ______________________________________________________________ 

""' •~tts the •1IU1 is oulsill< control lillils. 
• analyte concentration prevented 1CC11rata deter1in1tion of tile 11trix spike recovery. 
O : sa1ple required a post-digest (instru.ent) dilution resulting in 1 dilution of tbe 11trix spike added. ,...,. 
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POP AllALYTICAl SERVICES 
1680 Lake Front Circle. Ste. B: Tbe Woodlands, Texas 77380; Phone (713)363-2233 

• 

LABORATORY REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

NA Client Saaple ID:M Date Supled: llA 
Project Hue: NA POP $uple ID: 3526.llBLltl (llETHOD BUMI) Dat.e Received: llA 
Project No.: MA Report No.: E02334 O.t.e Reported: 09/"9/96 

Salple llatrix: later 
llultiplying F1etor: 0.010 
S11pl1 leight: 1000 IL 
Extract Volu1e: 10 1l 

CDlfflOUllO 

Aroclor-1016 
Aroclor-1221 
Aroclor.;1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

• 

&C-POLYCHLORINATED BIPHENYlS (GATA SHEET) 

Oilution: 1.0 

Date Extracted: 08/16/96 
Date Analyzed: 08/29/96 

QUAllTITATION 
lillIT (ug/l) 

l 
2 
l 
1 
1 
l 
1 

lletbod Rtf .': 
GC File ID: 
Analyst: 

RESlllTS 
(ug/L) 

NO 
ND 
ND 
llO 
NO 
MD 
ND 

Sll846-8080A 
£02334 
Sii 

---------------------------------------------------------------------------------------------------------------·~------------------

Surrogate 

Tetracblori>-1-xylene 
Oecachlorobipllenyl 

QUALITY ASSURANCE/QUALITY CONTROL 

Spike Added 
(ut/L) 

0.2 
0.2 

QC Li•its 
{Recov1ry) 

(30-150) 
(30-150) 

t Rtcovery 

85 
81 

"'" 

-·------------------------------------------------------------------------------------------------------------------------------------ ~ 
lletllod Blank ID: MA LCS IO: MA llS ID: Ill llSD ID: NA OUP IO: NA 

• 
OUOOfi.J 



PDP ANALYTICAL S£AYICES 
1680 Lake Front Circle, Ste. 8; The loodlands, Texas 77380; Plloae (713)363-2233 

--·--------------------------------····----····----------------------·-···--·--·-··-------------------------------------------· 

-

WORATOIY REPORT 

-------------···-·-----------------···---~-------------------··--·--·--·-··-------------·-···------------------------------··-· 
NA Client Supl1 ID:IM Date Salpled: llA 

Project Nue: llA POP. S11ple ID: 3526.lllLCSl(LAB COITAOL SAllPtE) Date Rlctivtd: IA 
Project Ho.: NA Report No.: E02ll5 Date Reported: 09/09/96 

&C-POLYCHLORillATED 8IPll£JIYLS 
-----------------------------------------------------------------------------------·~~~-----.---· ··---------------------------
SUple "atrix: IATER 
Multiplying factor: 0.010 
Sa1ple Yol111t: 1000 11 
Extract Yalu11: 10 11 

Dilution: 1.0 
oata Extracted: 08/16/96 
Date Analyzed: 08/29/96 

ffltbod Ref.: SD46-8080A 
QC File ID: E02335 
Analyst: Sii 

___________________________________________________ .,. ____________________________ ___. ________________________________________________ _ 

• 

LCS TRUE 
VALUE (ug/L) 

5.0 

LCS 
RESULT (ug/L) 

4.16 

LCS 
' REC. 

83 

LCS REC. 
LI I ITS 

(30-150) 

·------------------------------------------------..... -----------------------------------------------------------------------------------
QUlllITY ASSURANCE/QUALITY COITAOl 

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

Surrogate 
Spite Added 

(ug/l) 
QC Lilits 
(RICOYlry) ' Recovery 

---------------------------------------------~-----------------------------------------~-------- ----·· ----------------~----

llltllad Blink: 

• 

Tetrachlara-1-xyl1n1 
Dacachlarabipheoyl 

3526.ISLU lCS ID: IA 

0.2 
0.2 

llS ID: NA 

(30-150) 
(30-150) 

ffSD ID: NA 

83 
71 

DUI' ID: NA 

OOOOf; .. l 



POP AllALYTICAl SERVICES 
1680 Lake Front Circle, Ste. B; The loodlands, Texas 77380; Phone (713)363-2233 

;;~~----;;---~----~~-~---~~;~;;-;;;;;:':~;;::,;:;.::;~~~~--~;~;;~;.d: ---;;·-----------
Project Ma11: MA Date Reported: 09/09/96 
Project Mo.: llA Report llo.: 3528A01Q 

6C·POLYCHLORlllATEO 8IPHEMYLS (llATRIX SPilE AllD llATAIX SPllE OUPlICATE RECOVERY SUIUtARY) 
-----------------------------------------------------------------------
lletbod Ref. : Sl846·B080A 

SAllPLE 

PDP Saaple ID: 3528.01 
Oate Analyzed: 08/29/96 
6C file ID: £02338 

SPIKE 
AODED (ug/l) 

Aroclor-125.4 10 

S11ple llatriJC: ~TEI 

MTRIX SPUE 
--------
"s S11ple ID: 3528.01115 
Date Analyzed: 08/29/96 
6C File ID: £02339 

MTIIX um 

SAllPLE 
COllC • { ug/l) 

llO 

MATRIX SPIKE 
CONC. (ug/l) 

10 

Analyst: Sit 

llATRIX SPllE DUPLICATE ___________ ..._ _______ 
llSD S11ple ID: 
Date Analyzed: 
&C file ID: 

!IS 
\ REC. 

100 

3528.0lllSD 
08/29/96 
£02340 

QC LIKITS 
REC. 

(30-150) 

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

SPUE 
COKPOOllD ADDED (ug/l) 

Aroclor-1254 10 

RATRIX SPilE DUPLICATE 

SAllPLE 
COllC. (ug/l) 

JI!) 

KATRIX SPIKE DUPLICATE ltSD 
COIC. (ug/l) ' REC. 

9 90 

RPO 

10.5 

QC LiltlTS 
RPD. REC. 

50 (30-150) 

"''" 
It<!~ ' 

~;, 

"''" 

-------------------------------------------------------·------------------------------------------ 1!!J'c•' 

* : Values outside of QC li1its 

RPO: 
Spike Recovery 

• 
O out of 1 outside li1its 
O out of 2 outside li1its 

0000()5 



GENERAL CHElVIISTRY 

~-
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• 

• 

• 

QUALITY CONTROL DATA PRESENTED 
ON DATA SHEET 

0000()7 

"" 



~. 

SUB-CONTRACT DATA 

OOOOfi,~ 



• 
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LABORATORY ANALYTICAL REPORT 

GROUNDWATER SAMPLES 

MPL-MW02-GW2 & MPL-MW04-GW2 



,. 

PDP 
Analytical Services 

•mP 
1680 Lake Front Circle, Suite B 
The Woodlands. Texoa 77380 

Phone(713J363-2233 
Fox [713) 298-5784 

• 

• 

September 16 1996 

Ms. Dana Downs 
Mevatec Coiporation 
P.O. Box399 
White Sands Missile Range 
New Mexico 88002 

Episode: 3528 
Project ID: Background Groundwater Monitoring At MPL 
Project #: 300-ii-J 

Dear Ms. Downs: 

Enclosed are the analytical results for the samples received in our laboratory on August 16, 
1996. The samples were analp.ed for the parameters indicated on the chain of custody. 

Please be advised that unused portions of your samples, sample extracts and digestates will 
be stored for 30 days from the date of this report Unless prior arrangements were made, at the end 
of this period your samples will either be disposed of, or returned to you if your samples were 
determined to be ha7.ardous. 

We appreciate your business. Should you have any questions or need assistance with this 
report, please feel free to call me or Homai Madisetty, Data Review Officer, at (713) 292-7090. 

Sincerely, 

/3!11e( JI.~ 
Bruce D. Howbert 
Program Manager 



PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B • The Woodlands, TX 77380 • Phone (713)363-2233 

• DATA PACKAGE DOCUMENT INVENTORY 

. EPISODE NUMBER: 3528 

Sertjon Document &J7e 

1. Case Narrative & Data Qualifiers ....................................................................................... 1-4 

2. Chain-of-Custody Forms ........................................................................................................... 5 

3. Sample Data 

Volatiles ...................................................................................................................... 12 
Semivolatiles ......................................................................................................... 13-16 
Metals .................................................................................................................... 17-19 
PCBs ..................................................................................................................... 20-22 
General Chemistry ................................................................................................ 23-25 
Sub-Contract Data ................................................................................................ 39-41 

• '· Quality Control Data 

Volatiles ................................................................................................................ 43-48 
Semivolatiles ......................................................................................................... 49-54 
Metals .................................................................................................................... 55-60 
PCBs ..................................................................................................................... 61-66 
General Chemistry ................................................................................................ 67-68 
Sub-Contract Data ................................................................................................ 69-70 

S. End of Report .......................................................................................................................... 71 
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PDP ANALYTICAL SERVICES 

1680 Lake Front Circle, Suite B •The Woodlands, TX 77380 •Phone (713)363-2233 

Client: Mevatec Corporation 

Episode No.: 3528 

Project Name: Background 
Groundwater Monitoring At MPL 

Project No.: 300-ii-J 

CASE NARRATIVE 

Three water samples were received for analysis on 08116/96. All regulatory holding times 
were met by the laboratory. 

All batch quality control (QC) results (Duplicates, Matrix Spikes, Matrix Spike Duplicates) 
are included in this data package. Batch QC may or may not have been performed on your 
samples. If it was, the QC reports will reference our internal sample identification. 

The data qualifiers are presented following the narrative remarks. For CLP data forms, 
consult the CLP Qualifiers sheet. For standard PDP data spreadsheets, consult the Data Flags and 
Abbreviations ~-

SAMPLE RECEIPT AND LOG-IN; 

• No problems were encountered. 

• 

VOLATILES: 

No problems were encountered. 

SEMIVOLATII..ES: 

No problems were encountered. 

METALS: 

High analyte concentration prevented accurate determination of the matrix spike recoveries 
for silicon and strontium. 

The matrix spike recoveries for bariwn were outside the control limits. The laboratory 
control sample recoveries were acceptable, indicating matrix interference . 

ooouu~ 

-
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PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Suite B • The Woodlands, TX 77380 • Phone (713)363-2233 

Client Mevatec Corporation 

Episode No.: 3528 

Project Name: Background 
Groundwater Monitoring At MPL 

Project No.: 300-ii-J 

CASE NARRATIVE Condnued 

No problems were encountered. 

GENERAL CHEMISTRY: 

No problems were encountered. 

SUD-CONTRACT DATA: 

The samples for TKN and nitrate/nitrite analysis were sub-contracted to Inchcape Testing 
Services in Dallas, Texas . 

The samples for uranium and radium were sub-contracted to CEP Laboratory in Sante Fe, 
New Mexico. The data will follow tmder a separate cover upon receipt from the sub-contract 
laboratory . 

UOOOO:J 



PDP ANAL YnCAL SERVICES 

~------~~-1-680 __ Lake ____ F_ro_m __ cird_. __ ~_s_atte_·_B __ Th __ e_w_oodla ____ nm. ___ T_exas ___ 773 __ s_o ______ ~----~ 

DATA FLAGS AND ABBREVIATIONS 

This flag is used when the analyte is found in the associated blank as well as in the sample. 

D Indicates that the compoand could not be detected because it was diluted out. 

DL This flag identifies an analysis at a secondary dilution factor. 

E This flag identifies compounds whose concentrations exceed the cah"bration range of the 
instrument for that specific analysis. A more accurate quantit2tion is obtained from a diluted 
sample analysis. 

I This flag is used to indicate the presence of interference which resulted in not determining the 
value. 

J This flag is med when the data indicates the presence of a compound below the quanitation limit as 
determined by the identifiadon criteria. 

• Not applicable. 

NC Not calculated. 

ND Indicates a compound was anaJyzed for but not detected at the quantitation level. 

p This flag is used for a pesticide/arodor target analyte when there is greater than 25% difference 
for detected concentrations between the two GC columns. 

RE This flag is used when the sample is n-e:s:tracted and re-analyzed. 

RA This flag is used wbm the sample is re-analyzed. 

u This flag indicates that the compound was anaJyzed for but not detected. 

* Indicates that the compound is out of the Quality Control limits. 

.ATA\QA\FORMS\QC\DFAA0796J>OC 
UOUUO~l 
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LOGGeD BY: RRll 

PDP ANALYTICAL SERVICES 
SAMPLE LOG-IN SHEET 

DATE OF PHYSICAL lOG-IN: 1111111 PAGE1 OF'1 

Ei*ode#: 
ClentNmne: 

3121 
lll!VATEC 

DATE OF COMPUTER LOG-IN: 111111113:11 
COMPUTER LOCMN BY: RR8 

ProiedfD: 
ProfKC#: 
POHumber. 
c-tMNo.: 

BACKGROUND GllOUNDWAnR MONITORING AT MPL 
300-llJ 
NA 
FED EX ti's OS23I00721 / 113231111111110323900C1 

TRIP BLANK 

VOA.aaoA 32 WATER 1111191 
SVQA.G708 
TOC-IOIOS 
IJRANIUM.IOl.1 
TOTAi. lll!TALMO'lo.Al,,Sb,Aa,S.,Be,B,Cd,Cr,C:O. 
Cll,Fe,Pb,Mn,Mo,Mo,IMe,Ag,ca,K.11,t'-. V .zn 
Hg.7470A 
CONDUCTAHQ!-1211.1 
pfM040 
CARSONATEBICARBOHATE-310.1 
CHl.OftlDE...UU 
FLUORIDE-3411.2 
SULl'A~ 
TDS-1CO.t 
A..aNIA3511.3 
TkN-311.2 
HITRATEINITRITE-313.2 
RADIUM 2211 EPA 903.1 
RADIUM 2211 EPA IOU 

PCMGIO 

TOTAi. CYANIDE-8010 

PHENOt.4911 

SAIEAS ABOVE 11 WATER 1115191 

WATER NI.A 

1320 

NIA 

Welgtltllala: ....)tw.t dry 

DATI! RBCl!JVED: llfll98 
Tmll! RECEM!D: 1GOO 

TIOI AND NITRATI!/NITRITE SUSBeD TO HOltC DALLAS Dellver.bl99: .x nonn _ CLP-llU _CLP 

URANIUM, RADIUM 2211 221 SUB.BED TO Cl!P _,,,,, ata -X elec:trolllc 

S1!HD REPORT TO: DANA DOWNS 

OOOOOG 

I .-
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lln, ..... c P.O.Box399 

... .. -.s-t•&W 

CORPORATION =~88002 

PRQIECJ NO. 

I 

CHAIN or CUSTODY RICORD 

~ ~ ~ 

#-352.SA 

PAGE I OF I -I Pmmw.. 

I 
AIWJSIS 11.'QUESTED I .., oe>- ,.,. r 8,.J ,,_.-J C,,..~ •• ( ... -t-A .:..,~ .. ;l"i) .,t.f/lC. 

!Ill /Ill 5W'LflfS . ,. -
t!s REIMRKS 

&m - SAMPl.EID IMTRIX LAB ti>. ~ cms:tm ..... 
,r.r/,,, Ol'f O Af /J{.-,,f,/ wO "V" C '-' 2. -A-( ( t;..J ~ 1..;7 A. 01 IJ. ,;, ....... .i l'V t 

l~V.elaL OffO AA /Ii. ·.U"'-'01-~ t:; w2. ......,, ~ r.c...: 'd..f/L. I 2... vo.A !. a..._.... -·--
ll~'f''•' I') 2.0 Mii., ,.d~•Y.-1'. t.J 2- t..v lj 5~?Jfl.~ 

' ::? 
i./dA', . 

.,-;. ,-, g I__,~ L..,J :r~z~,'a = I 
, --- - - .. _ 

I 

I 

--;=.. 
c 
~ . ·, 

i ,L _.,; 

:t 

1. -;,,;~ I) Ill'• ~ k:..:_ z. PROJECf INIWDt SMIPlES REtEMD / ,,. '.7 -:: ~... - Im ~: IJ. ~ Wiil !_ ... . .-·- ·-· 
PROJlCl' IWWlER ( - '-". ·r f.·- 1 

(PRINTED_, 
(PRtnED -D~-t' '!)......_ .s 

lOl'M.. NO. Of artrMUS 'rJ:. :r 
... i 

m ~/Lu~ RECEMD BY: ,_ ~ .. , 
SNPPl4C I>. NO. OWN Of CUSRIJY SEALS 

I 'G 
J ao ;,· J cooo aHlll'ION/al.llD f1JJ 1~~ ;,/ f4' (114 I DATE) (l1IE I M1ll 
~ ~13/J•8f~·'l" II sm:w. Ut5 I COUUENtS: 

f £"{)EX,__ cotllJRUS TO RECORD /~cl~ -'•f VfMt ..fflt" ,,_~(_$ ~l/.-.M4JOl-C, Wl. -1--.#/Jl"llflii.N-(;.~ 

i __ 



• -#A" 11 ...... EC P.O.Box399 1.-r1 Bldg.S-146W 

CORPORATION =~1~ 88002 CIWN or CUSTODY RICORD 
PAGE_ j_ __ OF_}__ 

PRO.ECr NO. . I PRO.ET NAME 

I 
.VW.YSIS REQll'STED I 

_160-;,' :f 86,L .... __I C ... __/~t- fi,;_.~/fJ.tA/f. 

//////// I Sl.UPl.ER'S SDWURE: , . r -

l!5 
RBM<S 

IW£ TIME SAMPLE ID MATRIX IMI NO. ~ COO!CIED CUJ.ECIED . 
B/,~'4. /1t0 ~Pt.-M,,..,O'f-C c.,..12.... '-' '2 J;"'2_ e ,l\ 2 IJ lJ $ " e. "' {l.c/,. .,,,! , ... ( _ .. , 

. 

,-. 
~ 
c;: -- -. -
Lr 

.\ fttlitl tu Bf I ·-· 1. ~ ~ I z. ·- llTl . 
PROJEcr lflflMlDf SMFlES RECEMD /J.-Z?" -~~__,.~ 

---. 
PROJECI' IWftGER 

,,.~ v.·1!.·-· (PRINIED HM) i (PllNIED NAME) 

D'6-'\-A ]) lOT>L NO. Of CClfTMDS 
- .I F·72&u.:' ii/;; RECEMD BY: .-~ \""- ..... , 

SlffN1 ll. NO. ~ Of CUSTOOY SEALS llAVt. 
rfJo-,·,· .J ~ ~·.i· A/Ji) $ (1K I DATE) ('llE I DQE) 

W.:.7Jfl<7r VP'~ •_i:?f(Jfl• 9o"I 
... 'fl> COltlllm/<HlED 

liPtl Lil l4STRllC1IJHS 7 

t-Fl>EX COlf'ORMS m RECORD t/~A i .</.~4J ~~,H s~lc. ..tJ Aft.~A"i.JOZ.-C:wzrA/f s 
, , , 

PLEASE USE BAl.l POINT PEN DISTRIBUTION: MITE • PROJECT FILES; YELLOW· LAB; PR· FIELD COPY 

F F ~ f I f I -~ f ~ f t ~ ~ r l f '? f -~ 1 ' 
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• .:# 35-
CHAIN or CUSTODY RICORD 

PAGE I Of_ I 
PRQJECr NO.. PHDlll'I NMIE. 

I 
NW.YSIS REQlmED ' J {>(). ,· ,· .:r 8-~I..--./ ~,,. • .,. .. .; ...... +- A) .,.:-1-.·.,, .,tM 

17!!711/// SMIUR'S SIGIW\R: 

l!s 
RDWIKS 

co°1l1rm 1llE SAMPl.EID MAlRIX lAB NO. i al1fCIED 
1/,r/.tu.. o'IOO ,.IA /JI.-µ WO 2. - L (.,J ?.. t,,..J tz&~,ol /'f { •c ttlF--clJ / ..• 1 

~ -
~ 
,-. - . 
~ ·-\,._ 

I. IJ~~,,~ .'\ 
2. ~ ! J. ICtlOtl w Ir ·- in: • ·-· PlnlECl' lflJIM1Dt SMFUS RECEMD A ... ,, 

' 
PRQ£T UNWIR -- """'II ..... ,. rt (PRWD NNiE) (PRllmJ ME) 

D._.. ~ .. J 
10l'Al. ti). Of aJNrllDS " ,_I< },/c. w; I .· ....... , 

06.n~ • ~ R£Cl'MD Br: i TCOUPMYJ 
SfflPIC I>. NO. OM Of CUSRm SEALS j 'Ai ~ •~1111/'J,M 

100 ,·,. J 0000 COllXllOH/cal£D (11 E ~ ~ti-~ '/JIJ/IJ (lllE I~ (lllE I !WE) 

'M:7D."" OJZ·}'/IJtJ-8: ~ SPa:W. 
T 

voA~ ~l~"-/ l.J; +( {,-~/ .... f£"{)£)( COffORMS m RECORD -" M l"L~ M w fJZ.-t; w 2.- M 5 
Pl.EASE USE BAU. POINT PEN DISTRIBUTION: WHITE • PROJECT FUS; YB.LOW· LAB; PN< • AaD COPY 



F!D: Sl.C!)ROl.96 

·'* 2 AQUEOUS, # ti soa.. SJu'v!PLES 

COURJERIAJRBILL # tJ?Ji-3'100· nv I.bl I e 24-

SAJ.'APLE CONTAINER SEALS; presc::it ab.sem~ken 

COOLER CUSTODY SEALS; present absent ~rokcn 

S)_ ;/. _______ ....:,__ 

6)_ :# --------

NAJ.'AE &: DATE;-----------

HOW MANY AND WHERE ________________ _ 

YES ' ~o 

Were samcies sc:-eened for radioactivity'? v 
...... 

Casmdy docwnentS: Saled in a plastic bq'! ,,;" ' 
Signed and dated by detd pc:nonnci v ! 
Filled out properly in inde!able ink? V" r 

Signed and dated by log-in pmoaaei? v ~ 

" 
""' ..,, i •

- · er C.mciit:ion: Each conmmcrs sealed in a scoarue plastic oag·? 
oets complete (ID. dale. :ime. signature. ?reservaave. ere.)'! 

a.cc:ived wit11out leaicage or~? Cf ao. list : #/' : 

,/ 

Sam?ic En~cy: Carrcc:t comaincrs used (or ctlc eest indic:ired? If no. list: ...... 
C.:urec: preservatives added co me samples'? Cf no. list: .,,,,, 
Surficicnt sam!'ic ;;imount sent ror the a=stS indic::ited? rf no. list v 
VOA vulls tilled comclereiy·? ff ao. lisc v 
.-\auecus volatiles samJJles oreserved? lf no. list: y' : 

Descreoanc"! Rc:>ort: . 
uisc~cies co be discussed wuh the .:!ienr? 

t--·.----------------------------------------1 
1Nbo was notiiieci? u. JA111••~ By whom'! FX Oare: ~ -7L -9/_ 
Client's commcms: 

. 

COMMENTS; 

• For those short b.o • 
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'~"" P ANALYTICAL SERIVBS Page of_/__ 
24900 Pitkin.Dr. llUlt• )00. Sprl"g, T•••• 71316 
Phan• (1lJI l6J-22JJ - ra• (1lll 298-5114 

..s:: SUBCONTRACT LABORATORY SERVICES /.7P. #cJl,!?9£ PDP CHAIR-OF-CUSTODY JllfD ANALYSIS REQUEST 

Sent to: JIP£c-1,?.t ~h._ , .. 
Contact: 71 Phone: 1/~.~,B·~5fll 

Sent by: IJAfttr /J,J.o# 
Date sent: g l(JJ. L 9, Dnte Results needed: ~I .3lJ I 9'tff 

PDP Sample ID No. of Anaylsis Request Matrix 
Containers 

a b 0 d e f g h i j 

~PZ9.()I x >( JJlll'rll~ 

~~te.oe x x 

,_ -;; CQnl S:b TCaa-- ·-- - ...... "" 
ti - -c; ~ljr·il::t:l'J U t-Uf·i WHEN ¥!CE~ ··-· 'I: t Jt ~I -i I N Al >.a. 'ED 

.- ... 1'1 ~·· t __ , ... Jllllo.. .. - ........... , ~· 

~ r1fU.J l\ . .l(~\..1 I t VI I T .... 

CUSTODY TRANSFERS ANALYTICAL PARAMETERS 
~ ........ ,,., .... m-

I\ ib- Pff!; 
e Ha~ :m.tor. ... t£'9f i. ~ IS,ZQ 
c 2. . =11t ~ -9{o ftJ:f& 

?l~1~7~L95 
D 

Courier: E 

Project Hanoger Approval: ~·~~--~~~~~~~~~ 
I.a)> Hannger Approval: 

F 
G 
II 
I 
J 

B•mA1:lu1 
Weight?? 
Dry/~ 

Q~\L, -\ 
-~ -
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PDP AHALYTICAL SERVICES 
1680 lak1 front Circle, Ste. 8; Tbe lloodlands, TX 77380; (7ll)36J-22ll 

• 
LAIORATDRT REPORT 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: MEYATEC Client Salple [D: llPL-MI02·6•2 Date Satpled: 08/lS/96 
Project Hue: 8ACl&R01JNO GI 1101. AT llPL PDP Sa1ple ID: 3528.01 Date Reclived: 08/16/96 
Project No.: JOO-ii J Report llo.: 810059 Date Reported: 09/04/96 

GC/llS-YOLATILE ORGANICS (DATA SHEET) 

Suple Matrix: 
llultiplying factor: 

IMTER 
1.00 
20.0 11 

Dilution: 1.0 lltthod Ref.: Sl846-B260A 
Date ABalyzed: 08/21/96 GC/rtS File ID: 810059 

Salple ¥OlUll: Analyst: LZ 

QUAIHITATIOll RESULTS QUANTITATIOll RESULTS 
COflPOUNO LillIT ( ug/L) (ug/l) COllPOUHD lillIT (ug/L} (ug/L) 
--------------------------------------------------------------------------------~---------------------------------------------------
1,1,l-Trichloroethane 1 ND Carbon tetrachloride 1 llD 
1,1,1,2-Tetrachloroethane 1 110 Chlorobenze1e l llO 
1,1,2,2-Tetrachloroethane l NO Chlorodibro101ethane l NO 
1,1,2-Trichloroethane 1 ND Chlo roe thane 2 NO 
l,l-Dichloro1than1 1 ND Cblorofor1 1 NO 
l,1-Dlchloroetlltne l ND Chloroaethane 2 Ill) 

1,1-Dichloropropene 1 110 Cis-1,2-0ichloroethene l HD 
1,2-0ibrOI0-3-chloropropane l NO Oichlorodifluoro11thane 2 ND 
1,2-0ibrOIOtthane 1 llD Di bro1011than1 1 llD 
~lorebonieiM l NO Ethyl benzene 1 llO 

loroethane l llO H1xachlorobutadiene 1 llD 
1 loropropane 1 llD lsopropylbenzene 1 NO 
1,2,3-Trichlorobenzene 1 ND 1/p-Xylene 1 NO 
1,2,3-Trichloropropane l NO ll1thylene chloride 2 llO 
1,2,4-Trichlorobenzene 1 llO n-Butylbenzene 1 110 
l,2,4-Tri11thylbenzen1 l NO n·Propylbenzene 1 HO 
1,3-Dichlorobenzene l llD Naphthalene 1 NO 
1,3-Dichloropropane l ND a-Xylene l HO 
l,3,5-Tri11thylbtnzene 1 NO p-lsopropyltoluene 1 NO 
1,4-0ichlorobenzana 1 ND Sec-Butylbenzene l HO 
2-Chlorotoluene 1 llD Styrene 1 ND 
2,2-0icbloropropa111 1 .NO Tert-Butylbenzene 1 llD 
4-Cblorotoluene I llO Tetrachloroethene l llO 
Benzene 1 llO Tol~rte 1 llD 
Bro1odichlor01ethane 1 llO Trans-1,2-Dichloroethene 1 ND 
8ro1obtnzene l llD Trichloroethane l NO 
lro1ochloraeethane 1 NO Trichlorofluoro1tthane 1 ND 
8ro1ofor1 1 ND Vinyl chloride l ND 
8r01C1Uthane 2 NO 

-----------------------------------------------------~-----------------------------------------------------------------------------
QUALITY ASSURANCE/QUALITY COllTROL 

-------------------~---------------------------------------------------------------------------------------------------------------
Spike Added QC lilits 

Surrogate (q/L) (Recovery} ' Recovery 
-.---------------~----------------------------~------------------------------------------------------------------~---------------

Dibro1afluoro11tbane 10 (86-118) 99 
1,2-Dicllloroetbane·d4 10 (80-120) 93 
Tolvtne-48 10 (88-110) 101 
4-lr010fluorobenz1111 10 (86-115) 00001 • l 96 

--------------------------------------------------------------------------------------------------------------------------------------
Method llank ID: 1Yllllf25 LCS ID: IVLCSH29 llS IO: JS28.0111S "SD ID: 3528.0lNSD OVP ID: NA 

.... 

... 
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POP ANALYTICAL SERVICES 
1680 ltke front Circle, Ste. 8; The faodlallds, TX 77!80; (71!)!63·22!3 

• 
LABORATORY REPORT 

. -------·-···-----·-····-------------······-····-------···-----------------------·-------------------------------·--···--------· - ·--------······-········-·········-······---------··································--·····-----····--·------------------------
Cli1nt: "EYAT£C Clie~t Sa1ple ID: NPl·"llO.f-612 Date S11pltd: 08/15/96 
Project ll111: 8ACl6ROUllO Cl llOll. AT lfPl POP Sllple ID: 3S28.02 Date llectived: 08/16/96 
Project 110.: 300-ii l Report 110.: 110062 Date Reportld: 09/N/96 

GC/ltS-VOlATILE Oll&AHICS (DATA SKEET) 
--------------------------------------------------------------------------------------------------------------------------------------Saple llatrix: IMTER Dilution: 1.0 lftthod Ref. : Sl8'6·8260A 
lfultiplying Factor: 1.00 Date Analyzed: 08/21/'' GC/llS Fl 11 ID: 810062 
S11pl1 YolUll: 20.0 11 Analyst: u 
--------------------------------------------------------------------------------- . -----------------------·---------------------

QUANTITATIOll RESULTS QIMllTITATION RESULTS 
COllPOUND LIIUT (ug/L) ( 119/L} CDllPOUllO ll"IT (ug/L} (119/L) 
----------------------------------------------------------~~~~---------------------------------------------------------------
1,1,1-Trichloroetllane 1 llO Carbon tetrachloride 1 llD 
1,1,1,2-Tatrachloroethane l ID Chlorobenz1111 l llO 
1,1,2,2-Tetrachloroetllane 1 !ID Chlorodibr0101ethane l ND 
1,l,2-Trichloroetllan1 l 110 Chlo roe thane 2 llD 
1,1-0ichloroetllane 1 ND Chloroforl 1 llO 
l,l-Oichloro1thlne 1 llD Chloro11thane 2 llO 
1,l·Dichloropropene 1 llD Cis·l,2-Dichloroethene l llO 
1,2-0ibrot0·3-cllloropropane 1 IO Oichlorodifluor011thaae 2 II) 

1,2-Dibroeoetllane 1 llO Dibroaa11thaa1 1 Ill 

~lotllllol!IDI I MD Ethyl benzene 1 NO 
lorottllane 1 • K1xachlorobutadi1ne l llD 
loropropue 1 llD Isopropylbenzene l llO 

1,2,3-Trichlorobenzene 1 !ID 1/p-Xylen1 1 llO 
l,2,l-Trichloropropa11e 1 ID lfethylene chloride 2 llO 
1,2,4-Trichlorobtnz1ne 1 llD n·Buty l benzene 1 llD 
1,2,4-Tri1etbylbenz11e 1 llO 11-Propylbenzene l ID 
1,3-0ichlorobe1z1111 l II) Naphthalene 1 ID 
1,!-0ichloroproptnt 1 lfD a-Xylene 1 MD 
l,J,S·Tri1ethylbenz111 1 ND p-Isopropyltoluene 1 II) 

1,4-Dichlorobenzane l llD Sec-Butyl benzene 1 ND 
2-clll orotol u1111 1 ND Styrene 1 llO 
2,2-0ichloropropane 1 llD T1rt·Butylbenz1ne 1 ID 
4-Cblorotolme 1 llO Tetrachloroetbene l JID 
Benzene 1 ND Toluene 1 MD 
8roeodichlorot1tb&ne 1 llD Trans-1,2-0ichloroethene l ND 
8ra10benzane 1 I) Trichloroethane 1 llD 
ll'OllOChlorD11tbane l llO Tricblorof luoroaethane l NO 
8rOIOfOrl 1 !ID Vinyl chloride l llD 
Broeo11tb&111 2 ND 

----------------------·-------------------------.. ------------------------------------------------------------------------------------
QUALITY ASSURAllC£/CIUALITY CONTROL 

-------------------------------------------------------------------------------------------------------.------------------~~ 

Surrogate 
Spin Added 

(119/l) 
QC Li1its 
(Recovery} t Rtconry 

~-~-----~-~~~~~::~~::~!~~:----~----~~,·-~:---~------------~~=~--~------~~--~~:~---~------------
Toluene-di 10 (18-110) l•OOO:t .. r*J 10

99
1 

4·1ro10fluorobeazene 10 (86-115) 

'~ ----------------------------------------------.---------------------------------------------------------------------------------------
ftetbad llank lD: 8VBLlH25 LCS IO: IYLCSH29 llS IO: 5528.0lllS "SD lD: l528.0UISO DUP ID: U 



POP AllALYTICAL SERVICES 
1680 Lake frvnt Circle, Ste. 8; The loodl11ds, TX 77380; (713)363-223l 

• 
LA80RATOAY REPORT 

: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: NEVATEC Client Salple ID: TIIP BLAll Date Sa11Pl1d: llA 
Project Ha1e: BACKGROUllD Gr llOll. AT llPL PDP $uple IO: 3528.03 Date Received: 08/16/9' 
Project No.: 300-ii J Report No.: 810063 Date Reported: 09/04/96 

GC/"S-VOLATILE OAGANICS (DATA SHEET) 

----------------------------------------------------------·-------------------------.-.--------------------------·---------------------
Salple "atrix: 
"ultiplying Factor: 
S11ple ¥alu11: 

IATU 
1.00 
20.0 11 

Dilution: 1.0 lfltbad Ref.: Sl846-8260A 
Date Analyzed: 08/21/96 GC/KS Fili ID: 110063 

Analyst: Ll 
--------------------------------------------------------------------------------------------------------------------------------------

COllPOUHD 
QUAHTITATIOll 
LIMIT (ug/L) 

RESULTS 
(ug/l) COlf PDUllD 

QUAHITATION 
LllfIT (ug/l) 

RESULTS 
(ug/L) 

--------------------------------------------------------------------------------------------------------------------------------------
1,1,l·Trichloraethana 
1,1,1,2-Tetraehloroethane 
l,1,2,2-T1trachloroathane 
l,1,2-Trichlaroethan1 
l,l-Oichloraathan1 
1,l·Oichloroethena 
l,l-Oichloroprop1n1 
l,2-0ibrDlo-3-cbloropropane 
1,2-Dibra10etbane 
1, ·cblorobenz1ae 

loroethane 
loropropana 

1,2, -Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
l,2,4-Tri1ethylbenz1ne 
1,3-Dichlorobtnzene 
1,3-0ichloropropane 
l,3,S-Tri11thylbtnzene 
l,4-0ichlorobenz1n1 
2-chlorotoluine 
2,2-0ichlora,,ropane 
4-Chlorotoluene 
Benzene 
BrOIOdichlorotethane 
Br01obenzen1 
8r010cblor0ttthan1 
8r010for1 
BroeoHthane 

1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
l 
l 
l 
1 
l 
1 
1 
1 
1 
2 

MD 
llO 
llO 
llO 
NO 
MD 
llO 
llD 
HO 
llD 
HO 
110 
llD 
llD 

• llD 
ID 
ID 
llD 
ID 
HO 
HO 
ND 
llO 
NO 
NO 
HO 
MD 
llO 

Carbon tatr1cblorid1 
Chlorabe11zene 
Cblorodibro1011thane 
Chloroathaa1 
Chlorofor1 
Chloronthaae 
Cls-1,2-Dichloroetben• 
Dichlorodifluor1111thane 
Dibroaa11thane 
Ethylbenzene 
ffexachlorobvtadiene 
lsopropylbenz1111 
1/p-XylHI 
lltthylene chloride 
n-Butylbenma 
a-Propylbenzane 
Naphthalene 
a· Xylene 
p-lsopropyltoluene 
Sec-Butylbenzene 
Styren1 
T1rt-Butylbenzen1 
Tetrachloroeth1n1 
Talue111 
Trans-1,2-0ichloroithene 
Trichlaroethene 
Tricblorof luoro1ethane 
¥inyl chlorid1 

1 
1 
l 
2 
1 
2 
1 
2 
1 
J 
1 
1 
l 
2 
1 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NO 
llO 
HO 
llO 
llO 
ND 
NO 
ND 
llO 
NO 
ND 
ND 
llD 
ND 
llO 
ND 
llO 
NO 
ND 
llO 
llD 
NO 
ND 
NO 
llD 
llD 
lfD 
lfO 

-------------------------------------------.------------------------------------------------------------------.-----------------------
QUALITY ASSURANCE/QUALITY CONTROL 

--------------------------------------------------------------------------------------------------.-----------------------------------

Surrogat1 
Spike Added 

(u9/l) 
QC Litits 
(llcovery) t lecovery 

------------------------------------------------------------------------------------------------.-------------------------------------
lltthod Blank IO: 8¥8UH25 lCS IO: 8'1lCSlt29 llS IO: 3528.0llfS llSO ID: 3528.0lftSO OUP ID: /IA 
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SElVIIVOLATILES 

000017 



~ 

·,.,;rt 

f~ 

"'>' 

,,~ 

"'""' 

"" 

:e.~·:· .. !!\! : ,.,,. sa• 

""''"' ::~:::. 
.. :.,,;; .fiO•\..! · .. "r· .. ;:;ty;,:.,:; 

: :a. ~ :-:;e •coc:1n-:: .. re: ;73:~: ;;:3i~~~-!~33 

.. ~!~~.~~:?-.: :.:~G~~ 
:;:::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::~;:::::~~:::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::: 

.:i i!~t~ 
: ... :.~-ec: ~a!!!e: 

~t'iA~!~ -::~ant 5l=c~! :):,?L-~3~:-~~: 

:Hc~G~Cti~; :" .~o~. ~~ ·~~~ ?·::~ ::.~c~! :~: !S::.;;1 
~3~! ~J~c:!1: ~~!l3i~~ 

Oita ;e:!ive~: J~fl~/96 

•
~ ~o.: 300-ii j ie~rt ~~.: D~l~O )J~! ~e:~! .. :sc: i;/1)3:.:o 

~C;~S-S~~IVOl~7!~E! \o~r~ ~HE~7J 

--------------------------------------------------------------------------------------------------------------------------------
3amcl! :i!atrix: 
~u:ti~lying r!c:or: 
Saa:l! iJcl~J!: 

~x :rac: i'cfo111e: 

JfATt~ 

uo 
!000 1: 
LO .iii 

·:or.POI: NO 
~1JA1r:-:-moM 

L!.,!: (~9/L;· 

:,Z.4-TiiC~icrc:enzsr.e :a 
i.?-~i:hlorobanza~e :1 
:,!-~icnlcrooen:ene 10 
i.4-r.icnl~rocenze~! "' ~~ 

2.2'-oxy~is r:-:h!aroprooar.el :l 
2~~.5-T:ic~lcro:~e~~! 23 
2.4.~·Tricr.loropr.e~ol !~ 

z.~-~icn!~roone~o: :!:• 
2. ~-·Ji:1e tny t~ner.c ~ :o 
2.4-Cinit;ccnencl 2.: 
2,J-~initrotcluene ~·J 

2,)·0ini:rotc~uene lO 
·~~~! cronapilthai.ane ! ·.; 

Z.Chloropnenol iO ·1··· 10 ~ n~p:it~a~e:ie 
!4>r.!!'l0.:. :•) 
aniline ., 

~-~itrooileno~ :~· 

5.3-~icniorccenziai~e :o .. . . ~ . .. -~1:.;~anl.1.2.ne ·~ 
:.~·Jinitro-2-~e~~ylchenoi ·~ ~~ 

4·Brcaoohenyi-on!ny~echer !O 
:-1::i1oroanili:ie 20 
~-Cn~oroohen~l-on!nyiet~!r iO 
~-~hloro·3·metnyilhenol 20 
:-~,th/lonencL :.~ 

'"' 
h'li tr,ani:ine '~ 

£-~itrc:nenol 25 
;icena:rnt.iena :J 
~cer.a::r.t~ylene :1j 

Ant.iracene ~·J 

2er:~i1ine 25 
aen~oi;; ~cl.~ :o 
Sen:o(a;anthr!cene l? 

~Li~i~n: 
ht! E:<tnc~sa: 
~a:! A~&ly:!~: 

:l.ESU~ '.'S 
I., .... ! l · .. ,., -. 

liO 
~D 

~D 

~D 

~o 

~~c 

~) 

;;!) 

~D 

:m 
·~O 

NQ 
,-) 

KD 
i!O 
~o 

tiC 
~o 

~o 
1;• .. u 
.10 
~o 
,;o 
ND 
~i) 

~D 

~o 
tlD 
~o 

~D 
~) 

~D 

~D 

~;[1 

1 ·""' ... 
031:~/~' 
oei:~/96 

CJ:iiP·JLI~~ 

3e~z~(a:oyr!n! 
3er.zo(o)r:uor!nt;.ene 
?enzo(g,n,i;perylene 
3enzc(k)f'.uc~antnen! 

5er.zy! Alconc! 
~is(:-~n~Jroet~oxy:~etnane 

3isi ~-~:i! ~roetny~ iet~~r 
eis(2·etnylnexyi)~ht~a!1ta 
~~ty:~en:yipnthalata 

C-i!':a~cl: 

G.~~ysene 

:ii::er.zcfu;.ar. 
~i~enzla,J)anchr1cene 
Oietnyl pnthalat! 
Ji~ethyl pnt~alate 
Oi-~-5u:y!:h~halate 

):-~-oc:yi:ht~ala:! 

f'l~orar.:.~ene 

r!"Jorer.e 
r.exacnlo:o~enzsr.e 

Hexacnl,ro~utadiene 

~exachiorccyclo~entaci:ne 

ilexacnlorceihane 
r~cano(l.~,~~c:!~yrene 

:~ochcrone 

iapil:ha!e!1e 
:Ii :rooe~zene 
~-~itroscci~etny:a~ine 
~-~itrosoaiphenyian!ne 
~-~i:rc!o-~i-~-orcoyia1ine 
?e~tacn:crconenol 
;'henan:hrena 
?hen::l 
?yrgne 

~e:~ci.: ~ef.: 

~Cl~~ ri:a :): 
Analyst: 

cuAmm:a~ 

.!:it!~ (J~jl) 

!j 

to 
10 
!O 
n 
!·~ 

''" L~ 

~(; 

iQ 
l;) 

D . ~ 
"'J 

~·) 

iO 
10 
:o 
iO 
:1) 

i·) 
~~ 

D 
10 
10 
10 
i·) 

:o 
i~ 
lv 
:o 
LO 
25 
!C 
i? 
. ' .:.· .. 

Siia,o-;2m 
01mo 

~£SUL !S 
.~~g( ... ) 

~() 

;H) 

1il 
~u 

'l•) 
~!) 

:!D 
:m 
~u 

N~ 

·~D 
M!i 

~a 

Nii 
~o 

:.D 
.~) 

~o 

ND 
~D 

;~0 

~o 

!ti) 

~o 

~i) 

!!~ 

~i) 

~o 

.~u 

~D 

~o 

MD 
HO 
1'40 

--------------------------------------------------------------------------------------------------------------------------------------
'~A~>TY ~~~~~AMCc/QU~~~:y CONT;~L 

tllll't ------·---------·-··----------------·---·--------------------------------r··--------------···----------------------~------------------

::ci~e Aoced ~c ~::aits ~oiH ~dcea cc d;;ii ~s 
'"" ~urrc9a:e (~9/L) (RecJvery,l 'iecov!;'! 3urrogata !·J9/~) :~ecoveryJ , t ~ecovery 

•~;;~~::,~---------·--;~---------;;:·~~-----··--······;;-··-------;~~~~~:.~~-----···-------··;~-----····-~~:~~~-----------~~---··· 

obicnenyl 50 43· :~ 75 z·=ilor:one~oi ;5 21-:co1 ~9 

.,.,. 

!erp.ienyi-al4 ::o !5- U 57 Z,4,6-~ribro;;c!)i'·ano: 75 iHW 36 

-·--·---------------------------------------------------------------------------------------------------------------------------------
~mod 3~m: ;:2D8LH ~cs rn: :i52:.liLCSl ~s D: ma.·:n;o1s 1sv ~~= :m.o:.~s~ 00001.~ 

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



;:;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

: ~=: :c: ·~au; 

•

. : ~o.: :uv-ii ; .~ecar: :io.: )~:i05 )o:s 1!por:ea: O~i0~/9b 

SCf~S-S~~~VG~~;ztES (DAT~ !A~;~: 
-----------------------------------------------------------------------------: _________________________________________________ _ 

3al::l~ ~atiix: ilAWi 
~u:ti:lyir:g =1c:~r: i.00 
Sa:o:e 'lc'.u1e: 1000 
€cr1c: '101-Jme: LO 

CO~POUHO 

t,2.4-iri:h!Jrcoenzene 
~.2-vi:hlarooenzena 
l.~-Vi:hlorobenzeoe 
i.4-0icnlorocenzen! 
2.2'-oxyois (i-~nloroprooane) 
2.4,S-iricnlcrocr.eno~ 
2,4,6-Trichioroonenol 
2.•-Dic~lcrooneno~ 
2.~·Di:ethylonenol 
~.~-Oin!trooilencl 
2,:-0initrotoluene 
2.~-ilinitrotcl~ene 
Z-·:~lorcnapntnaiene 

i-Chlcrcohenol 
~~naont~a!ene 

! Dilena; 
oanEine 

:-:titrocnencl 
!.Z-Dicnlorocenzicine 
3-;itroaniiine 
•.~-~initro-2-~ethyipnenol 
•-Br:~opilenyl-pnenylether 

4-Chloroanilirte 
4-C~loroonenyl-cnenyle~her 

4-C~laro-l·•etnylpnenol 

4-1!ethyionenol 
•-~it roani line 
•-~i:ropnenol 
~cenach thene 
Acenacntlt;iiene 
Ant~racene 

ae~!i:ine 
3e'IZCiC Acio 
:e~ia(ajant~racene 

al 
ai 

iili~H~7"i:Oi! 
LZ~IT {ugh/ 

iO 
. ' _., 
10 
li) 

!O 
:s 
itJ 
;.O 
l~ 
~= 

'· iO 
iO 
iO 
iO 
lO 
!O 
2! 
!~ 
~I} 

25 
25 
!O 
20 
10 
20 
:o 
,~ .. ~ 
ZS 
l~ 

:o 
:l 
2: 
so 
iO 

:>i:!i.:i3r.; 
).iU ;.drac:eo: 
Jate ~na:yze~: 

ntS~LiS 

(u9/L) 

':> 
•~.!" 
.f:.t 

~D 

NO 
;o 
~o 

~o 
HC 
~o 

~D 
:;o 
110 
riO 
!ID 
HO 
~D 

~D 
~{) 

~f) 

Iii> 
~D 
Ill) 

~D 

~D 
~f) 

~D 

HO 
,~ii 

ftC 
~~ 

~D 
!iii 
HO 
!10 

i.C 
o::~ 1i% 
OS/B/76 

Senzo!ai::yrene 
eenzo(bjf'.ucrantilene 
eenlo{g,il,i!cerylene 
3enzo (le .l f~ uorantnene 
Benzyl .H~c~:. 
SisiZ-~n:or~etnoxy)metilane 
3is\2·ch!:roe~hyl)ether 
5is(2-ethy:hexy!)ohtnalats 
autyL~enzyionthalate 

Caroazcle 
Chry~ene 

CliJenzotuw: 
Di~enz(1,1)anthracene 
Dietnyl ontnalate 
Oi:a~t~yi ontnaia ~e 
Oi-~-3Y~ylcr.thalate 
Di-n-Gct;i~o~t~alate 
r-:uorant~ene 

~iuorene 

Hexacnlorocenzen~ 

Hexacn!~rc~u:1aiene 
~exacn!orocyclocen:aaiene 
liexacnicr:::e>:iane 
!n~e~a(~~2.3-,j)pyreri! 

lSooncr~ne 

~aDn tila! ene 
~i trocenm!e 
~-~f:rosooi~ethyla'i~e 
~-~i:rosoc:onenyla~i~e 
N-Hi msa-ci-~·prooy~uir:e 
?entac~:cr~p~enoi 
Phenan~firer.e 

Phenol 
?yre:.! 

QUAL!iY ASSURANCE/·WAliiY mm~ 

i'etnoc ~eL! 
GCi~~ File iO: 
einai.yst: 

QU!o'.~Hi'Ai::l~ 

Li:-!F iugiL) 

ll) 

!O 
10 
!r) 

20 
:o 
lO 
!O 
!j 

!O 
!iJ .. 
J,\; 

:o 
10 
i~ 
'~ i..'.I 

!•) 
l') 
10 
10 
iO 
13 
iO 
10 
i.O 
:o 
l~ 

i~ 

:~ 

iO 
15 
:u 
~1 

16 

s~a~e-:210: 
:;;;;iJz 
~.P 

:iD 
jQ 
~Q 

Nu 
Si) 

~c 

~Cl 

~o 
!'ii) 

~~ 
it!) 

~[, 

~v 

~ii 

10 
~{) 

.~o 

~~ 

Nil 
~[) 

:.o 
HO 
Iii) 

N~ 

iiD 
Mf> 
.~D 

NO 
~D 

MO 
~D 

itC 
NO 
:.o 

--------------------------------------------------------------------------------------------------------------------------------------
~ Saike Added QC Liiit! Soi~e Ad~e~ QC ~i~ics 

Sum:ga ~• ( ~g/L) (Recovery) ~ xecave ry Sur ~ogm i \JQi t) U!ecavery; i Rec:ive ry 

•~~~~~:~~-~----------~~--------i~~:~~~;-----·--------;;----------;~~~~~:~~--------------·--;~---------~~~=~~;-----------;~------
aoione~yi . 50 ;43-l~o) 7S 2-rlaoracheillll 75 (2l-i00i 47 

7eronenyl-dl4 30 (l3·!41) 49 2,4,~·Tricrc1aphenol 75 (!0·!2l} S2 
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POP AllALTTICAL SERVICES 
1680 Lake Front Circle. Ste. I; The loodlands. TX 77380; Pllone (713J363-2233 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::: 

• 

LAIOMTORY REPORT 

c llEVATEC Clilllt SDole ID: llPL-fll02-Gl2 Date 8.ltplld: 08/15/96 
Project 11111: BACXGROOMO GROUNOIATER PDP Saaple ID: 3528.01 Date Received: 08/16/96 
Project NU1ber: 300-II-J RepOrt llutber: 152801 Date Reported: 09/12/96 

TOTAL llETALS (~TA SHEET) 

-------------------------------------------------------- ---------------------------
Saiph llatrix: WATER Uaits: ag/L 
---------------------------------------------------------------._._.---------------------------~------------

.... .... 
DATE OATE QUAil IT A TID.N 

AULTTE lt£TROO PREPARED AllALrzEO LDllT RfSUlT ANALYST 

--·--------------------------------------------------------------.---------------------------------------.---------------------------
Al111ina1 Sl846-6010A 08-19-96 09-oH6 0.10 
Anti1ony SW846-6010A H-19-96 09-09-96 0.06 
ArsHiC SH46-6010A 08-19-96 09-09-96 o.oos 
BariUI Sl846·6010A 08-19-96 09-o9-96 0.01 
Berylliua Sl846-6010A 08-19-96 09-09-96 o.oos 
Boran SW846·6010A 08-19-96 09-09-96 0.10 
CadliUI Sl846·6010A 08-19-96 ff-09-96 0.005 
CbrotiUI SIM6·6010A 08-19-96 09-0H6 0.01 
Cabal t SM846-6010A 08-19-96 09-09-96 0.01 
Copper Sl846-6010A 08-19-96 OHH6 0.02 
Iraa Slffl46-6010A 08-19-96 09-09-96 0.10 
Lt ad Sl846-6010t\ 08-19-96 09-09-96 0.005 

• 
Sl846-6010A 08-1H6 09-09-96 1.0 
SIH6-6010A 08-19-96 09-0H6 0.01 
Sl846-7470A 08-21-96 11-22-96 0.0002 

lloly AUi Sl846-6010A 08-19-96 09-oH6 0.05 
llictel Sl846-6010A 08-19-96 09-09-96 0.04 
Seleniu1 Slffl46-6010A 08-19-96 09-09-96 0.005 
Silicon Slffl46-6010A 08-19-96 09-G9-96 0.50 
Silver Sl846-6010A 08-19-96 09-0H6 0.01 
Strontiu1 Sl846-6010A 08-1H6 09-09-96 0.10 
Tin Sl846-60fOA 08-19-96 09-G9-96 0.10 
Thalli111 Sl846-6010A 08-19-96 09-09-96 0.005 
YanadiUI Sl846-6010A 08-19-96 09-09-96 0.01 
line Sl846-6010A 08-19-96 09-o9-96 0.02 _________________________________________ ______._ ___________________________________ 

ICP Method Blank ID: 
CFAA llethod Blank IO: 
CYAA lllthod Blank lD: 

ICP8352 
llA 
H68279 

llUALITY ASSUllAllC£/GVALITY CDITAOL 

ICP LCS IO: ICPl352 
SFAA LCS ID: lfA 
CYAA LCS ID: lll.279 

JCP LCSO ID: ICPL352D 
CFAA LCSO ID: llA 
CYAA LCSD CD: 1161.2790 

1.41 DOC 
llD DOC 
llO DOC 

0.02! DOC 
NO DIC 
llD DOC 
NO DOC 
ID DOC 
llO DOC 
ND DOC 

1.09 DOC 
0.0081 DOC 

7.! DOC 
0.053 DOC 

llO IS 
llD DOC 
NO DOC 
ND DOC 
22 DOC 
NO DOC 

0.20 DOC 
NO DOC 
llO DOC 

0.01 DOC 
llO DOC 

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

ICP NS IO: 3517.0IMS 
GFAA llS IO: JM 
CYAA 11S ID: 3511.01115 

ICP 11SD ID: 3517.0lllSD 
CFAA llSO ID: lfA 
CYAA llSO IO: 3517.0ll!SI> 

--·--------------------------------------------------~------~----------~~~·---------...... ·------~---------------------------

0000~1 



PDP ANALYTICAL SERVICES 
1680 Late Front Circle, Ste. B; The lloodlands, TX 77380; Phone l713)36J·2233 

• 

LABORATORY REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

llEYATEC Client Sllpla IO: !PL-llW04~2 Oata S1tpltd: 08/15/96 
Project Na1t: 8ACl&R0Ufl) &ROUll>MTER POP Sa.pie 10: 3528.02 Date Received: 08/16/96 
Project HIMber: 300-II·J R1p0rt H111btr: 152802 Oate Reported: 09/12/96 

Saapl1 "atrix: IATEA 

AllALYTE 

Alu1ill4ll 
Anti10ny 
Ars .. ic 
lariu1 
lerylliUI 
laron 
ca•iua 
ChrOlidl 
Cobalt 
Copper 
Iron 
lead 

-llD l ybdellVI 
llickd 
S1leli111 
Silicon 
SilYlr 
Stranti111 
Ti• 
Tulliu1 
¥anadiua 
Zinc 

!£TllOD 

511846-60 l OA 
Sl846·6010A 
S.846-6010A 
SW846-6010A 
Sll8<46·6010A 
SR46·6010A 
Slf846·6010A 
S•H6·6010A 
Sl846·6010A 
Sl8'6-6010A 
Sll846·601 OA 
S118'6-601 OA 
Sl846-6010A 
S1846-6010A 
Sl8'6· 7470A 
Sl846-6010A 
Sll846-6010A 
S11846-6010A 
Sl846-6010A 
SIH6-6010A 
Sll8U-6010A 
Sl846-6010A 
Sll846-6010tl 
SIH6-6010A 
Sl846-i010A 

TOTAL ltETALS (QATA SHEET) 

DATE 
PREPARED 

08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-1H6 
08-19-96 
08-19-96 
08-19-96 
08-21-96 
08•l,_96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
08-19-96 
18-19-96 
08-19-96 
08-l9-96 
08-19-96 

DATE 
ANALYZED 

09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-e9-96 
08-22-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09-09-96 
09~-96 
09-09-96 
09-09-96 

QUAllTITATION 
LillJT 

0.10 
0.06 

0.005 
0.01 

0.005 
0.10 

0.005 
0.01 
0.01 
0.02 
0.10 

0.005 
1.0 

0.01 
0.0002 

0.05 
0.04 

0.005 
0.50 
0.01 
0.10 
0.10 

0.005 
lt.01 
0.02 

Units: q/L 

RESULT AllAUST 

2.1 DOC 
If& DOC 
MO DOC 

0.022 DOC 
119 DOC 
llO DOC 
llO DOC 
HD DOC 
NO DOC 
llD DOC 

1.43 DOC 
0.01 DOC 
5.4 DOC 

0.051 DOC 
118 NS 
llO DOC 
llO DOC 
llD DOC 

27.4 DOC 
llO DOC 
llO DOC 
NO DOC 
1111 DOC 

0.012 ooc 
HD ooc 

--------------------------------------------------------------------.. ·--------------------------------------------------------------
111/AiITY ASSURANCE/QUALITY CONTROL 

----------------------------------------------------------------------------------------------------------------·--------------------
ICP LCS 10: ICPL352 ICP 89 IO: l517.0l!S 

lifAA LCS ID: llA Sf'AA llS IO: llA 
ICP ltttllDd Blank ID: ICPBJ52 CYAA LCS ID: llSL279 CYM llS ID: 3517 .OlftS 
SfM lllthod Blank ID: llA 
CYAA Method Blank ID: 1188279 ICP LCSD ID: lCPLJ520 ICP llSO ID: 3517.0l!SD 

SfAA LCSO ID: llA lifAA llSO 10: llA 
CYAA LCSO ID: R&L2790 CYM !ISO lD: 3517.0lKSO 

• 



• 

PCBs 

• 

• 



POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8; The Woodlands, Texas 77380; Phan• (713)363-2233 

LABORATORY REPORT 

~~::~::::::::!~:~~~=::=:::~=:;:::::~~:;!::~~~:~;~~:~~~;~~;;:::::::::::::::::::::::==::::=::~:!:~::::~~~~~~:::::::::: 
Project Ila.: 300-ii J Report No.: E02338 Date Reported: 09/09/96 

Sa1pl1 llatrix: Wat1r 
llultiplying F.actor: 0.010 
Satple Weight: 1000 IL 
Extract YolUll: 10 1L 

COllPOUNO 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

• 

GC-POLYCHLORillATED IIPHEHYLS (DATA SHEET) 

Dilution: 1.0 

Date Extracted: 08/16/96 
Date Analyzed: 08/29/96 

Ql/AllTITATIOll 
l1"IT (ug/L) 

l 
2 
l 
1 
l 
1 
l 

QUALITY ASSURANCE/QUALITY CONTROL 

lllthod Ref.: 
GC File ID: 
A111lyst: 

RESULTS 
(ug/L) 

llO 
NO 
II> 
llD 
llD 
llO 
llD 

Sl846-8080A 
E02338 
Sii 

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

Surrogate 

TetracJlloro-1-xylene 
Decachlorobiphenyl 

Spike Added 
(ug/L) 

0.2 
0.2 

lletbod Blank IO: 3526.WBlll LCS IO: 3526.ILCSl 

• 

QC Li1its 
(Recovery) 

(30-150) 
(30-150) 

' Recovery 

86 
69 

llSO ID: 3528.0lllSD DUP ID: NA 



POP lllfALYTJCAl SERVICES 
1680 Lake front Circle. Ste. B; The Woodlands, Texas 77380; Phone (713)363-2233 

~·:~:······~:::::~·~·~:·::·~:·~:;::~~:~~~~~~''''''''''''''''''''"'''~~·:::::~:···~i:::~·"''''''' 
Project lo.: 300-ii J Report No.: E02341 Date AeJorted: 09/09/96 

CC-POlYCHLORIMATED IIPHENYLS (DATA SHEET) 
--·-------------------------

Suple llatrix: llater 
llaltiplying Factor: 0.010 
Sa1pl1 •eight: 1000 el 
Extract Volute: 10 •l 

CGllPOUND 

Dilution: 1.0 

Data Extracted: 08/16/96 
Date Analyzed: 08/29/96 

OUANHTATIOI 
LIMIT (ug/l) 

Nttllod .. , • : 
· GC file ID: 

Analyst: 

RESUlTS 
(ug/L) 

Sll846·8080A 
E02341 
Sii 

-r•li ·---••••••••••-••-••••••----··•••••-----•••••••-••••-••••-----------------------••••-••-·•·---·-• 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

• 

1 
2 
l 
1 
1 
l 
1 

NO 
ND 
NO 
10 
NO 
llD 
NO 

--------------------------------------------------------------------------------------------------------------------------------------QUALITY ASSURAllCE/OUALITY CONTROL 
----------.------------------------------------------------------------------------------------------------------------------------

Surro91te 
Spika Added 
(ag/l) 

QC litits 
(Recovery) 'Rlcowery 

------------------------------------------------------------------------------------...... ·---------------------------------------------
T1trachloro-a-xyl1n1 
01cachlorobipblnyl 

D.2 
D.2 

lllthod Blank IO: 3526.•Blll LCS ID: 3526.•lCSl 

(30-150) 
(30-150) 

llS 10: 3528.0UIS 

83 
72 

llSO IO: 3528.0lllSO OUP ID: llA 

---------------------~~~---------------------------------------------------.------------------------------------------------

• 0000~:3 



• 

GEl~RAL CHElVIISTRY 

• 

,., 

-

• 



POP ANALYTICAL SERVICES 
1680 Lake Frant Circle, Ste. 8; The lfoodlands, TX 77380; Phone (7131363·2233 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEVATEC Date Reported: 08/29/96 

Project Ha1e: BACKGROUND ;ROUNDIATER llONITORillG AT.llPL Reoort No: I528SUl 
Project No: 300-II·J Analyst: KN 

Plethod Reference: EPA 375.4 

POP 
LABORATORY 
ID 

3528.01 
3528.02 

CLIENT 
IO 

llPL·lll02·Glf2 
llPl ·llNO·Vilf2 

IET CHEllISTRY PARAllETER: Sulfate 

UNITS: 19/l 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVERY 

MTRIX SAMPLED RECEIVED PREPARED AllALYZEO LllllT RESULT TRUE VALUE DIFF(20) (7S·i2SJ 

NATER 08·15·96 08-16·96 NA 08-26-96 
•ATER 08·15·96 08-16·96 NA 08-26-96 

QUALITY ASSURANCE/QUALITY CONTROL 

25 
25 

72 
173 

~~~----··:::~:i~:~~::~:::-·-::~~:-------~---------~--------~-----~=~::::------~~~-------~i----------·::----------------~::· 
l504.LCS2 LAB COlfTROl SAlfPLE WATER NA HA M 08-26·96 5.0 19 20 5.1 95 
3528.0lllS llATRIX SPIKE IATER HA NA NA 08-26·96 25 180 100 108 
3528.0l"SO "ATRlX SPU£ OUP WATER NA MA NA 08-26·96 25 18l 100 l. 7 11! 

• 



?OP ANALYTICAL SERVICES 
1680 Lake Front Circle. Ste. 8: The •oodlands. TX 77380; Phone (7131363-2233 

• 
LABORATORY REPORT 

: ...... ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Clitnt: "£VATEC . Date Reported: 08/30/96 

Project Haae: IACXGROUND GROUNDIATER llONITORING AT "Pl Report Ho: IS28Alllt 
Project Ho: 300-II-J Analyst: Kl 

ftethod Raference: EPA 350.3 

PDP 
LAIDRATORY 
[0 

5528.01 
3528.02 

cum 
IO 

ftPL-ftll02-Glf2 
llPL -111104-612 

•ET CHE"ISTRY PARAl1ETER: A11onia as N 

UNITS: 11g/L 

SPIIE RELATIVE PERCENT 
DATE DATE DATE DATE OUANT ADDED OR PERCENT RECOVERY 

llATRIX SAftPlED RECEIVED PREPAR£D ANALYZED llftIT RESULT TRUE VALUE DIFF(20) (7S-12Sj 

llATER 08-15-96 08-16-96 
NATER 08-15-96 08-16-96 

lfA 
NA 

08-22-96 
08-22-96 

QUALITY ASSURANCE/QtMLITY CONTROL 

0.25 
0.25 

HD 
llO 

~~----~:~~:;~~~:~:t~---::~~:-------~-------~------·-::·----~::~~:::·----:~~~-----~~;:·---------~~~~--~:~----::~-
3528. 0lftS ""TRIX SPIKE NATER NA NA NA 08-22-96 0.25 U 5.0 92 
3528.0lllSO "ATRIX SPilE OUP IATER NA NA NA 08-22-96 0.25 5.1 5.0 10.3 102 

• 



PDP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. B; Thi •oodlands, TX 77380; Phone (713)363-2233 

• 
LABORATORY REPORT 

.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: MEVATEC . Date Reported: 08/30/96 

Project Ka1e: !ACXGROllllO GROUHOIATER KOHITORIHG AT KPL Report Ho: IS28TDS 
Project Ho: lOO-II·J Analyst: 11 

IET CHEKISTRY PARAllETER: Total Dissolved Solids (TDS) 
--------------------------------------------------------------------------------------------------------------------------------------
Kethod Reference: EPA 160.l 

POP 
LABORATORY 
ID 

3528.01 
3528.02 

ClIEHT 
ID 

llPL·Kll02-Gl2 
11Pl-lllO•·Gll2 

UNITS: ag/l 

SPIIE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVERY 

llAJRIX SAKPLED RECEIVED PREPARED AllAlYZED lilllT RESULT TRUE VALUE DIFF(20J (75-125) 

llATER 08-15·96 08-16-96 
WATER 08·15-96 08-16-96 

HA 
HA 

08-21-96 
08-21-96 

10 
10 

uo 
890 

•-------------------------------------~------~~~~~:~-~~~~~=~~~~~~~-=~~~~~~------------------------------------------------
3 11 llETllOO BLANK IATER NA HA HA 08-21-96 10 NO 
3528.lCSl LAB CONTROL SMPLE IATER 11A 1M HA 08-21·96 10 480 500 96 
JS28.LCS2 LAB COllTROL SA!tPLE IAfER lfA "A NA 08-21-96 10 500 500 4.l 100 
3528.010 OUPLICATE IATER HA NA M 08-21-96 10 440 2.l 

• 



POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8; fhe Woodlands, TX 77380; Phone (71JJ363-22J3 

• 
LA80RA10RY REPORT 

:::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: HEVATEC Oate RePorted: 09/10/96 

Project Ka1e: BACIGRDUHO GROUHOMATER llOHITORING AT nPL Report No: IS28COHO 
Project No: JOO-II J Antlyst: '" 

Method Reference: EPA 120.1 

POP 
LABORATORY 
IO 

JS2B.Ol 
3528.02 

CLIEKT 
IO 

HPL-11102-&•2 
llPL -l'flf04-Gr2 

MET CKEllISTRY PARAMETER: conductance 

llNITS: UllloS/ Cl 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE UllANT ADDED OR PERCENT RECOVERY 

llATRIX SAllPlED RECEIVED PREPARED ANALYZED LIHIT RESULT TRUE VALUE DIFF(20) (75-125) 

MATER 08-15-96 08-16-96 HA 09-0·4-96 
HATER 08-15-96 08-16-96 HA 09-0·4-96 

QUALITY ASSURAHCE/QUALITY COHTROL 

664 
1080 

•- - ------------------------------------------------------------------------------------------------------------------------------
1 LAS CONTROL SAllPLE WATER NA HA NA 09-04-96 HA 1100 1100 100 
2 LAB CONTROL SAMPLE NATER HA HA HA 09-04-96 HA 1100 1100 0.0 100 

3528.010 DUPLICATE WATER NA HA NA 09-04-96 NA 670 0. 9 

• 
0000.]0 

'" 



,a 

POP ANALYTICAL SERVICES 
1680 lake Front Circle, Ste. B: The Woodlands, TX 77380; Phone (713)363-2233 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: HEYATEC Date Reported: 09/10/96 

Project Na.1e: 8ACK6ROUNO GRDIJHDllATER llONITORillG AT' nPl Rlport Ho: l528TOC 
Project llO: 300-11-J Analyst: KW 

"8thod Reference: EPA 415.l 

POP 
LABDRATORY 
ID 

3528.01 
3528.02 

CLIENT 
ID 

"Pl·Hll02·Gll2 
l'IPL-lllf04-Gll2 

NET CHE"lSTRY PARAftETER: Total Organic tarbon (TOC) 

UNITS: 119/L 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVERY 

HATRJX SA"PLED RECEIVED PREPARED ANALYZED Ll"IT RESULT TRUE VALUE OIFF(20) (75-125) 

llATER 08·15-96 OS-16-96 IA OS-21-96 
llATER 08-15-96 08-16-96 NA 08-21·96 

1.0 
l.O 

-·---------------------------------------------------------------------~--------------------------~-------------------------
QUALITY ASSURAllCE/llUAllTY CONTROL 

3517.PSlll "ETHOD BLANK llATER IA MA llA 08-21-96 1.0 110 
3517.lCSl LAS COITROL SAHPLE IATER IM NA llA 08-21-96 2.0 48 49.2 98 
3517 .LCS2 LAB CONTROL SAHPLE llATER NA ltA /fA 08-21-96 2.0 48 49.2 0.0 98 
3528.0l!!S "ATRJX SJIUE IATER HA NA HA 08-21-96 1.0 26 25 100 
JS28.0111SD MATRIX SPllE OUP WATER IM NA llA 08-21-96 l.0 25 25 3.9 96 

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

• 0000.]1 



POP AHALYTiCAL SERVICES 
1680 Lake Front Circle, Ste. S: The loodlands, TX 77380; Phone (713)363-2233 

• 
LABORATORY REPORT 

: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: "EVATEC Date Reported: 09/10/96 

Project Hame: 8AClGRDUND GROUHDllATER "DNITORING AT.MPL Report No: IS288IC8 
Project No: 300-II-J Analyst: H 

Method Reference: EPA 310.l 

PDP 
LABORATORY 
ID 

3528.01 
3528.02 

CLIENT 
lD 

KPL-llW02-Gll2 
KPL-Kll04-Gl2 

•ET CHElllSTRY PARA"ETER: Sicarbonate Alkalinity as HCOJ-

UICITS: tg/l 

SPllE RELATIVE PERCENT 
DATE DATE DATE DATE QUAllT AOOED OR PERCEllT RECOVERY 

MATRIX SAllPlED RECEIVED PREPARED ANALYZED LIMIT RESULT TRUE VALUE OIFF(20) (75-125) 

llATER Ol-15-96 08-16-96 
WATER OB-LS-96 08-16-96 

llA 
NA 

08-21-96 
Ol-21-96 

QUALITY ASSURANCE/QUALITY CONTROL 

1.2 
1.2 

61 
115 

--.---------------------------------------------------------------------------------------------------------------------------------
3 LAB CONTROL SAllPLE WATER NA llA NA 08-21-96 1.2 286 305 94 
3 LAB CONTROL SA"PLE WATER llA llA llA 08-21-96 1.2 287 305 0.4 94 
3528.010 DUPLICATE IATER NA llA NA 08-21-96 1.2 67 0.0 

• oooua~ 

,.,, 

-
~' 

... 

-



POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Sta. I: The Woodlands. TX 77380; Phone (713)363-2233 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: "EYATEC Oate Reported: 09/10/96 

Project Na1e: BACKGROUND GROUMD•ATER "ONITORING AT."PL Report Ho: 1528CAR8 
Project Mo: lOO-II-J Analyst: KM 

MET CKE"ISTRY PARAMETER: Carbonate Alkalinity as C03--
--------------------------------------------------------------------------------------------------------------------------------------
lttthod Refarence: EPA 310.1 UNITS: 119/L 
-------------------------------------------------------------------------------------~~-----------------------------------------------
POP 
LAIORATDRY 
ID 

3528.01 
3528.02 

CLIENT 
10 

ltPL -NM02-6112 
"PL-"lt04-Glf2 

SPIKE RELATIVE PERCENT 
DATE DATE OATE DATE QUAKT ADDEO OR PERCENT RECOVERY 

MATRIX SA"PLED RECEIVED PREPARED ANALYZED LINIT RESULT TRUE VALUE OIFF(20} (75-125) 

llATER 08-15-96 08-16-96 NA 08-21-96 
WATER 08-15-96 08-16·96 lfA 08-21-96 

QUALITY ASSURANCE/QUALITY CONTROL 

1.2 
1.2 

NO 
NO 

-.------------------------------------------------------------------------------------------------------~-------------------------
3 1 LAB COHTROL SAllPLE llATER lfA IA NA 08-21-96 1. 2 281 300 94 
l 2 LAB CONTROL SA"PLE llATER NA NA NA 08-21-96 1.2 283 300 0.4 94 
3528.010 DUPLICATE WATER NA NA HA 08-21-96 1.2 NO HC 

~· 
uoooaa 



POP ANALYTICAL SERVICES 
1680 Lake front Circle, Ste. 8; The lloodlands, TX 77380: Phone (713)J6J-22JJ 

• 
LABORATORY REPORT 

: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: "EVATEC Date Reported: 09/10/96 

Project Ha1e: 8AClGROUHD GROUllDllATER "DHJTORIHG AT."Pl Report llo: I528PH 
Project llo: 300-11-J Analyst: Ill 

"ethod Reference: SW-846 9040 

POP 
LABORATORY 
ID 

3528.01 
3528.D2 

• 

CLIENT 
ID 

/IPL-111102-6•2 
/IPL-"1104-Gll2 

MET CKE"ISTRY PARA"ETER: pH 

UllITS: NA 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADOED OR PERCEllT RECOVERY 

llATRIX SA"PLED RECEIVED PREPARED ANALYZED LiftlT RESULT TRUE VALUE Olff(20) (75-125) 

llATER 08-15-96 08-16-96 HA 08-16·96 NA 7.38 
llATER 08-15-96 08-16-96 NA 08-16-96 NA 7 .32 

oouua.1 



.. ,,,; 

POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8; The •oodlands. TX 77380: Phone (7131363-2233 

• 
LASDRATORY REPORT 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::: 

Client: "EVATEC Date Reparted: 09/10/96 
Project lla1e: IACl&ROUID GROUH&IATER "OllTORillG AT 11PL Report la: I52BFLO 

Project Na: 300-II·l Analyst: l• 

lltthod Reference: EPA 340.2 

PDP 
LA80RATDRY 
ID 

3528.01 
1528.02 

CLIENT 
ID 

11PL-11W02-612 
11Pl-ltl0Hll2 

IET CKOIISTRY PARAMETER: fluoride 

UNITS: 19/L 

SPIKE RELATIVE PERCENT 
DATE DATE DtHE DATE QUANT ADOEO OR PERCENT RECOVERY 

llATRIX SAl1PLEO RECEIVED PREPARED ANALYZED LI11IT RESULT TRUE VALUE DIFF(20) {75-125) 

IATER 08-15-96 08-16-96 NA 08-19-96 
llATER 08-lS-96 08-16-96 NA 08-19-96 

QUALITY ASSURAllCE/QUALITY CONTROL 

0.1 
0.1 

0.22 
0.29 

~~------t::-~~:::~t-:~:t~--::~~:-------~------·-::·-------~---- ~~!~::·-----~~~-----~~::·-----------~-------:~:------~~:-
3S28. 0111S 11ATRIX SPUE WATER llA llA NA 08-19-96 0.1 S.23 5 100 
3S28.0111SD 11ATRIX SPilE DUP WATER llA HA NA 08-19-96 0.1 S.29 S 1.1 101 

~· 
OOOU:J:3 



?DP ANALYTICAL SERVICES 
1680 Lake Front Circle. Ste. 8; The lloodlands. TX 77380: Pho!Ul 1713)303-2233 

• 
LABORATORY REPORT 

: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEVATEC Date Reported: 09/10/96 

Project Ha1e: BACKGRlNJllO GROUHDWATER llONITDRING.AT KPL Report No: IS28CHL 
Project No: 300-II-J Analyst: lll 

llethod Reference: EPA 325.3 

PDP 
LA80RATORY 
ID 

3528.01 
ms.02 

Cl!EHT 
ID 

llPL -lllW2-till2 
llPL -IUI04-Gl2 

lfT CKmSTRY PARMETER: Chloride 

UNITS: 19/L 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QI/ANT AOOED OR PERCENT RECOVERY 

MATRIX SA!PLED RECEIVED PREPARED ANALYZED LillIT RESULT TRUE VALUE Diff(20) (75-125) 

llATER 08-15-96 DB-16-96 
IATER 08-15-96 08-16-96 

NA 
HA 

08-27-96 
08-27-96 

DUALITY ASSURANCE/QUALITY CONTROL 

4.0 
4.0 

60 
67 

--------------------------------------------------------------------------------~-------------------------------------------------
J.1 METHOD BLAlfK llATER llA NA NA 08-27-96 4.0 llO 
J l LAB CONTROL SAllPLE lfATER llA NA NA 08-27-96 4.0 206 200 103 
l504.LCS2 LAB CONTROL SAKPLE llATER llA NA lfA 08-27-96 4.0 209 200 1.4 105 
3528.01/IS MATRIX SPUE lfATER HA ltA NA 08-27-96 4.0 252 200 96 
J528.0ll!SD KATRIX SPIXE OUP llATER HA NA HI\ DB-27-96 4.0 252 200 o.o 96 

• 

''" 

-



... 

"I!\! 

POP ANALYTICAL SERVICES 
1680 lake Front Circle, Ste. B: The Woodlands, JX 77380: Phone (713)363-2233 

• 
LABORATORY REPORT 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEVATEC Date Reported: 09/10/96 

Project NHI: IACKGROUllD 6ROONOIAT£R llONITORUG Ar llPL Report No: l528PHllL 
Project No: 300-Il-J27 Analyst: Kl 

ltetbod Reference: Sl-846 9065 

PDP 
LABORATORY 
ID 

3528.01 
3528.02 

CLIENT 
ID 

llPL-111102-6112 
llPL-IUI04-GW2 

11£T CHEltISTRY PARAllETER: Total Recoverable Phenolics 

UNITS: 19/l 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADDEO OR PERCENT RECOYE~Y 

llATRIX SAllPtEO RECEIVED PREPARED ANALYZED L1"IT RESULT TRUE VALUE DIFF(20) (75-125) 

NATER 08-15-96 08-16-96 08-20-96 08-30-96 
WATER 08-15-96 08-16-96 08-20-96 08-30-96 

QUALITY ASSURAHCE/OllALITY CONTROL 

0.05 
0.05 

ND 
ND 

~~------:::;i~~:~~~:::---~~~:··-----~------- ~ -----~=~i:::~:=~~::··---~~~-----:~:i·-------:~:~----------------·::· 
JS26.LCS2 LAB COllTROL SAllPLE llATER NA llA 08-20-96 08-20-96 1).05 0.46 0.500 0.0 92 
3528.0lllS llATRIX SPIXE llATER HA HA 08-20-96 08·20-96 0.05 0.50 0.500 100 
3528.0l"SD llATRIX SPIIE OOP - IATER llA llA 08-20-96 08-20-96 0.05 O.SO 0.500 0.0 100 

• 0000:17. 



PDP AHALYTICAL SERVICES 
1680 Lake Front Circle, Ste. 8: Tbe loodlands, rx 77380; Phone (713)363-2233 

• LABORATORY REPORT 
:: ... ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Client: KEVATEC . Date Reported: 09/10/96 
Project Ha1e: 81\CK&ROUHO GROUHDlfATER HONITORIHG AT 11PL Report No: IS28TCN 

Projeet No: JOO-II-J27 A11alyst: KW 

Method Reference: SW-846 9010 

POP 
LABORAHlRY 
ID 

3528.0l 
3528.02 

CLIEllT 
ID 

If PL -Hll02-GW2 
lfPL-11W04-Gl2 

WET CHEKISTRY PARAKETER: Total Cyanide 

UNITS: 19/L 

SPIKE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT AOOED OR PERCEJH RECOVERY 

llATRIX SAllPLED RECEIVED PREPARED ANALYZED LilllT RESULT TRUE VALUE DIFF(20) (75-125} 

~TER 08-15-96 08-16-96 08-23-96 08-27-96 0.10 0.44 
IATER 08-15-96 08-16-96 08-23-96 08-27-96 0.10 0.56 

QUALITY ASSURANCE/QUALITY CONTROL 

~!---·--:~;~~:i::~~::~~:-··::~~:-----··::·~-----::·----~=~~=::--i:=~~=~-----i~~!----:~~~~--------:~:::·---------------:::· 
l526.LCS2 LAB CONTROL SAllPLE IATER llA NA 08·23-96 08·27-96 0.01 0.100 0.100 0.0 100 
3528.0llfS MATRIX SPIKE WATER NA NA 08·23-96 08-27-96 0.10 0.53 0.100 90 
3528.0!HSD "ATRIX SPUE nup WATER NA NA 08-23-96 08-27-96 0.10 o.ss 0.100 l.7 110 

• ooou:Jb 
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SUB-CONTRACT DATA 

• 

• 



PDP ANALYTICAL SERVICES 
1680 Lake Front Circle. Ste. B: The Noodlands. TX 77380: Phone 17131363-2233 • ~~ 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: KEVATEC Date Reported: 09/03/96 

Project Haae: BACKGROUND GADUNOllATER llDNITORIH6 AT "Pl RIDOrt No: [528TIN 
Project Na: 300-II-J Analyst: 1• 

Hethod Reference: EPA J51.3 

POP 
LABORATORY 
IO 

3528.01 
3528.02 

CLIEHT 
ID 

MPL-Kll02-~2 

"Pl-flN04-Gl2 

rET CHEMISTRY PARAllETER: Total ljeldahl Nitrogen (TIN) 

UKITS: 19/l 

SPilE RELATIVE PERCENT 
DATE DATE DATE DATE QUANT ADDED OR PERCENT RECOVERY 

"ATRIX SAHPLED RECEIVED PREPARED AllALYZED LIMIT RESULT TAU£ VALUE OIFF(20) (75-125) 

llATER 08-15·96 08-16-96 
NATER 08-15-96 08-16-96 

08-22-96 
08-22-96 

QUALITY ASSURANCE/llWILITY CONTROL 

1.0 
1.0 

~ 
l.68 

~!·-··-·:::;~~:i~f ~~PL:·--~~~:·------~--~--~--------~-----::~:~-----!~~----·::~----------·::·--------------~::· 
3528.02 SAMPLE IATER NA HA llA 08-22-96 1.0 1.68 
3528.02"5 MATRIX SPilE IATER NA NA NA 08-22-96 1.0 20.• 20 102 
3S28.02ftSD ftATRIX SPIKE DUP IATER NA 1M NA 08-22-96 1.0 20.2 20 1.0 101 

• uuou~u 
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PDP AIHILYTICAL S£RYJCES 
J680 lake Front Circle. Ste. 8: The "°"dlands. TX 77380; Phone (71l)36J-22J3 

• 
LABORATORY REPORT 

: ...... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Client: llEYAT£C . Date Reported: 09/03/96 

Project Hae: BACKGROUHO GROUHDNATER IKlllITORIHG AT "Pl Report No: IS28NUA 
Project llo: 300-lI-J27 Analyst: K• 

lttthod Reference: EPA 353.2 

POP 
LABORATORY 
ID 

3528.01 
3528.02 

ClIEJIT 
ID 

llPL-111102-612 
"Pl-llll0•-612 

llET CHEllISTRY PAllAllETER: litrata·Nitrite as H 

UllITS: 19/l 

SPIKE RELATIVE PERCENT 
l)(ITE DATE DllTE DATE QllAIT llOOED OR PERCENT RECOVERY 

llATRIX SAllPLED RECEIYED PREPARED ANALYZED LJllIT RESULT TRUE YALU£ Dlff(20) (75·125) 

lfATER 08·15-96 08-16·96 IA 08-23-96 0.05 6.01 
NATER 08-15-96 08-16-96 llA 08-23-96 0.05 9.58 

QUALITY ASSURAllCE/QUALITY COllTRDL 

~;---·-:::;i~~~i~~~:::·--~i~~-----~-~----~--------~-----~~~:~----~~~-----:~~----------~~-------------·:::· 
9225.01 SAllPLE WATER NA 1141 NA 08-23·96 0.05 llO 
9225.0lftS llATRIX SPIIE WATER KA HA IA 08-23-96 0.05 0.950 1.0 95 
9225.0l"SD KATRIX SPIIE DUP IATEA. HA 11A MA 08·23·96 0.05 0.9•0 1.0 1.1 9• 

• OOUU·l1 
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QUALITY CONTROL DATA 
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Client: NA Date Received: 08/16/96 
Project Mu•: NA Date Reported: 09/03/96 
Project Ho.: NA Report No.: 3528S01Q 

• 
QC/KS·SEllIVOLATILES (llATRIX SPIKE AllD ltATRlX SPilE DUPLICATE RECOVERY SUIUIARY) 

---... ·--------------------------------------------------------~-~---------------------------------------------------------
Mii thod Ref.: SM846·!2708 Sa.plt Matrix: llATER Analyst: RP 

SAllPLE 

PDP Suple ID: 
Client Sa1ple ID: 
Suple YolU111: 
Extract Valuu: 
Dilution: 
Date Analyzed: 
&C/llS file ID: 

3528.01 
llPL-"ll02-Sll2 

1000 ti 
1.0 •l 
1.0 

08/19/96 
09300 

MTRIX SPIKE MATRIX SPIKE DUPLICATE 

llS Sa1ple IO: 3528.0UIS 1150 S11pl1 IO: 3528.0lllSO 
Clie1t Suple ID: 11Pl-111102-C:•2JIS Client Sa1pl1 ID: llPl~02-Sll2tlSO 
Sa1ple VolU1e: 500 11 S11pl1 Yolv11: 500 11 
Extract Volu11: 1.0 11 Extract Volu11: l.D 11 
Dilation: 1.0 Dilution: 1.0 
Date Analyzed: 08/19/96 Oita Analyzed: 08/19/96 
GC/llS File ID: 09301 SC/llS file ID: 09302 

ltATRIX SPUE 
-----------------------------------------------------.-------------------------------------------------------------~----------------

SPllE SAllPLE 
COii POUND ADDED (ug/L) CONCEllTRATIDK (ug/l) 

1,2,f·Trichlorobenzene 100 
1,4-0ichloroblnzene 100 
2,4-0initrotoluene 100 
2-Chloropbenol 150 
4-Chlaro-3-11tbylph1nol 150 

-

phenol 150 
t!llne 100 
sa·di-ll-propyl11ine 100 

Pentacblorophenol 150 
Phenol 150 
Pyrene 100 

ND 
MO 
NO 
HO 
MD 
ND 
llO 
NO 
110 
ND 
HD 

M 
COllCENTRATION (119/l) 

66 
60 
72 

104 
104 
40 
66 
72 

132 
46 
80 

MS 

' REC. 

" 60 
72 
69 
69 
27 
66 
12 
88 
31 
80 

DC LIMITS 
REC. 

(39-98) 
(36-97) 
(24-96) 
(27-123) 
(23-97) 
{10-80) 
(46-118) 
(41-116) 
(9-103) 
(12-110) 
(26-127) 

----------------------------------------------------------------------------------------------~--------·--~~~~-· 

llATRIX SPIKE DUPLICATE 
""' --------------------------------------------------------------------------------------------------------------------------------------

SPlKE SMPLE llSO llSO QC LillITS 
COKPOUHD ADDED ( ug/l) COMCEMTRATION (ug/l) COICENTRATIOM (ug/L) ' REC. RPO RPO. REC. 
------------------------------------------------------------------------------------------·-------------------------------------------1,2,4-Tricblorabenzene 100 ND 64 64 3.1 42 (39-98) 
1,4-0ichlorobenzene . 100 NO 58 58 3.4 28 (36-97) 
2,4-0lnitrotoluene JOO ND 70 70 2.8 28 (24-96) 
2-Clllorophenol 150 llO 98 65 5.9 40 (27-123) 
4-Cbloro-3-iethylphenol 150 llO 102 68 1.9 28 (23-97) 

» .. 

4-tfitro~nol 150 NO 38 25 S.1 42 (10-BO) 
Acenapbtllene 100 llO 66 66 0.0 31 (46-118) 

""' 
1-1itroso-di-ll-prapyla1i111 100 llO 70 70 2.8 so (41-116) 
Pen~loropllenol 150 llO 122 81 1.9 31 (9-103) 

.,,,. Punol 150 ND 42 28 9.1 42 (12-110) 
Pyrene 100 KO 80 80 0.0 31 (26·127) 

""' -----------·--------------------------------------------------------------------------------------------------------------------------

-

1111 outsida of QC li1its 
RPO: 0 out at 11 outside ll1ils 

Spike Recovery: o out of 22 outside li1its 

0000:-;~1 
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PDP AllALYTICAL SERVICES 
1680 lake Front Circle, Sta. B; The loodlands, TX 77380; Phoae (713J36l-223J 

• 

lA80RATORY R£PDRT 
: ::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
c NA Client Satple ID: HA Date Saplld: lfA 
Project lla1e: NA POP Sa1pl1 ID: ICP8l52 ("ETHOO ILANK) Oate Aec:eived: llA 
Project Hnber: KA Repcirt N111ber: ICPBlS2 Oate Reported: '9/10/96 

TOTAl NETALS (~TA SHEET) 

Supll ltatrix: IATER Units: 1g/l 
-------------------------------------------------------------------------------------------------------------~--------------------

OATE DATE QUAllTITA TIOll 
AllALYTE If ET NOD PREPARED AM LY ZED LillIT RESULT ANALYST ________________________________________________________________________ _. ___________________________________________________________ 

Alu1inn SM8"6·6010A 08-19-96 09-o9-96 0.10 KO ooc 
Anti1any Sl846-6010tl 08-19-96 09-o9-96 0.06 llO DOC 
Arsenic Sll846-6010ll 08-19-96 09-09-96 0.005 NO ooc 
84riUI Sll846-601 OA 08-19-96 09-09-96 0.01 llD ooc 
BtrylliUI Sll846-6010A 08-19-96 19-09-96 o.oos Ill> ooc 
Boron Sl846-6010A 08-19-96 09-09-96 0.10 ND DOC 
Cad1iu1 Sl846·6010A 08-19-96 09-09-96 0.005 NO DOC 
ca1c:iua Sf846-6t10A 08-19-96 09-09-96 1.0 KO ooc 
Chro1iu1 Sl846-6010A 08-19-96 09-09-96 0.01 llD DOC 
tabalt Sl846-6010A 08-19-96 09-09-96 0.01 ND ooc 
tapper Sl846-6010A Of-19-96 09-09-96 0.02 llO DOC 
Iron SH-46-6010A 08-19-96 09-09-96 0.10 KO DOC 

a SU46·6010A 08-19-96 09-09-96 0.005 NO DOC 
Sll8"6·6010A 08-19-96 09-09-96 0.05 llO DOC 
Sl846-60JOA 08-19-96 09-09-96 1.0 llD DOC 

"anganese Sl8"6·6010A 08-19-96 09-09-96 0.01 NO DOC 
llolybden111 Sl846-6010A 08-19-96 ·09-09-96 0.05 118 DOC 
Nickel Sl8"6-601 Oil 09-19-96 09-09-96 o.o. llD DOC 
PotusiUI Sl8"6-6010A 08-1H6 09-09-96 s.o llD DOC 
Seleniu Sl846-6010A 08-19-96 09-09-96 0.005 JID DOC 
Silicon SlllM6-6010A 08-19-96 '9-09-96 0.50 ND DOC 
Silver Sl846-6010A 08-19-96 09-09-96 0.01 llD ODC 
SodiUI Sl846-6Gl0A 08-19-96 09-G9·96 1.0 NO DOC 
Strontiu1 Sl8"6·6010A 08-19-96 09-o9-96 0.10 llD DOC 
Tin Sl846·60JOA 08-19-96 09-09-96 0.10 llD DOC 
Tllalliu1 Sl846-6010A 08•19·96 09-09-96 0.005 llO DOC 
Vanadi111 Sl8'6-6010A 08-19-96 09-o9-96 0.01 llD DOC 
Zinc Sl846·6010A 08-19-96 09-09-96 0.02 llO DOC 

-~------------------------------------------------------------------------------------------------------------------------·------

tCP lllthod Blank ID: 
QFAa llethod Blank ID: 
CVAA "•tllod Blank ID: 

llA 
HA 
llA 

OIMLITY ASSURAICE/OIMUTY CDITROl 

IC1' LCS IO: llA 
&FM LCS ID: llA 
CYM LCS ID: llA 

ICP llS ID: llA 
&FAA 115 ID: Ill 
CVAA llS ID: NA 

ICP LCSD ID: II~ ICP llSD ID: JIA 
&HA lCSD ID: llA &FAA llSD ID: llA 

-~--------------------------------------~~-:~--~~:~----------------------------------------------~~~~.ID:.~--------
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POP AllALTTICl\l SERYICES 
1680 lllce front Circle, Ste. 8; The lloodlands, TX 77380; Phone (71l)36l·2233 

• 

LABORATORY REPORT 
: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
C llA Client S1111l1 ID: HA Oate Sa1pl1d: NA 
Project Nut: llA POP Saa,le ID: 1188279 (llETHOO BLAH) Date Received: NA 
Project N111b1r: HA Re,Ort llullltr: H68279 Date Reported: "111/96 

TOTAL llETALS.(DATA SNEET) 
- a • -••••••••••••-------------••••-----••••••••-•••••-•-••••••••-•-••--••••••---

Salple llatrix: !MITER Uaits: q/l ---------------------------------------------------._._____ _____________________________________________________________________ _ 

AllALYTE METllOO 
DATE 

PREPAR£0 
DATE 

AMALYZED 
QIMNTITATION 

LillIT RESULT ANALYST 
----------------·--------------------------------------------------------------------------------------------------~~~·----------
llercury SH46·7470A 08-21-96 08·22·96 0.00020 JIS 

• 

-----------------------------------------------------------------------------------------------------~~------------------------DUALITY ASSURAllCE/QUALITY CONTROL 
-----------.--.------------------------------·-------------.-------------------------------------------------------·~~~·---------

ICP "•tllocf Blink ID: 
CfAA llttbod Blank 10: 
CYAA "etflod Blank ID: 

llA 
IA 
M 

ICP LCS IO: IA 
&FAA LCS ID: llA 
CYAA LCS ID: llA 

JCP LCSO JD: lfA 
lfAA LCSO ID: llA 
CYAA LCSD ID: llA 

ICP flS ID: llA 
lifAA NS ID: llA 
CYAA 119 ID: IA 

ICP ltSD ID: IM 
CFM "SO ID: IA 
CYAA !ISO ID: IM 

~--·----:--····· ... ~~-.......................... ~·······~--··--· .... ·--·-··----·-·····-· ............... . 
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POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Ste. I; The loodlands, TX 77380; Phone (713)363-2233 

"'" 
• LABORATORY R£PORT ""' :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
C llA LCS ID: ICPllS2 D.lt1 Reported: 09/10/96 "'' 
Project Ha11: HA LCSO ID: ICPL3S2D Report ll•ber: IC9ll52 
Project l1111ber:llA 

TOTAL llETALS (LABORATORY CONTROL SAftPL~ AllO LABORATORY COITROl Slltff'LE DUPLICATE) ~.L 

----~-------------------------.--------------------------------------------------------------------------------------- iifo:_, 

S119le ftatrix: IATER Units: 119/L 
-~---~------------------~-------------------------------------------------------------....... -------------~---------------

LCS LCS LCSO LCSD 
DATE DATE TRUE FllUllO ' RECOVERY fOUllO l RECOVERY RPO 

ELEllEHT II ET HOD PREPARED ANALYZED VALUE VALUE (80-120) VALUE (80-120) (20) Allltl 'fST 

--------------------------------------------------------------------------------------------------------------------------------··----
Al1111inu1 Sl846-6010A 08-19-96 09-09-96 5.0 4.'9 94 4.61 92 1. 7 DOC 
Anti10Ay S•846-6010A 08-19-96 09-09-96 1.25 1.19 95 1.2 96 0.8 DOC ""' 
Arsenic Sl846-6010A 08-19-96 09-09-96 0.25 0.24 96 0.235 94 2.1 DOC 
Bariu1 Sl846·6010A 08-19-96 09-09-96 5.0 4.87 97 4.8 96 1.4 DOC 
BerylliUI $d.46-6010A 08-19-96 09-09-96 0.125 0.125 100 0.122 98 2.4 ooc 
Boran SIM46-6010A 08-19-96 09-09-96 1.0 1.08 108 1.04 104 l.8 DOC 
Cidliu1 SIM'6·6010A 08-19-96 09-09-96 0.125 0.119 95 0.116 93 2.6 DOC 
Calciua S.846-6010A 08-19-96 OH9·96 12.5 12.2 98 12.0 96 1.7 DOC 
Cllr01iu1 SH46·6010A 08-19-96 09-09-96 0.50 0.478 96 0.47 94 1.7 DOC 
Cobalt S•C6-6010A 08-19-96 09-09·96 1.25 1.22 98 1.20 96 1.7 DOC 
Copper SU46·6010A 08-19-96 09-09-96 0.625 0.614 98 0.595 95 3.1 DOC 

t• Sl846-6010A 08-19-96 09-09-96 2.5 2.38 9S 2.34 94 1.7 DOC 
Sl846·6010A 08·19-96 09-09-96 0.25 0.237 95 0.231 92 2.6 DOC 
S .. 46-6010A 08-19-96 09-09-96 1.0 1.0 100 0.96 96 4.1 DOC 

llagnesiu1 S .. 46·6010A 08-19-96 09-09-96 12.5 12.0 96 11.8 94 1. 7 DOC 
llanganese SU46-6010A 08-19-96 09-09-96 1.25 1.23 98 1.20 96 2.5 DOC 
llolybd1n111 Sl846-6010A 08-19-96 09-09-96 0.50 0.47 94 0.47 94 0.0 DOC 
Nickel Sl8C6·6010A OB-19-96 09-09-96 1.25 1.21 91 1.19 95 1. 7 DOC 
Potassiu1 $18.46-6811M 08-19-96 09-09-96 12.5 11. 7 94 11.6 93 0.9 DOC 
Stleniua Sl846-6010A 08-19-96 09-09-96 0.25 0.23 92 0.2 96 4.l DOC 
Silicon Sl846-6010A 08-19-96 O'l-09-96 1.0 1.13 l1l 1.1 110 2.7 DOC 
Silver Sl846-6010A 08-19-96 09-19-96 0.625 0.586 9<4 0.576 92 1.7 DOC 
Sodiu1 Sl846-6010A 08-19-96 09-09-96 12.5 11.l 90 11.l 89 1.B DOC 
Strontiu1 SIH6·6010A 08-19-96 09-09-96 0.50 0.45 90 0.46 92 2.2 DOC 
Tin Sl8C6·6010A 08-19-96 09-09-96 o.so 0.47 94 0.46 92 2.2 DOC 
Tbdliu1 Sl846·6010A 08-19-96 09-09-96 0.25 0.242 97 0.224 90 1.1 DOC 
Yanadiu1 Sll846·6010A 08-19-96 09-09-96 1.25 1.18 94 1.16 93 1.7 DOC 
Zinc SHC6-6010A 08-19-96 09-09-96 1.25 1.19 95 1.17 94 1.7 ooc 
--------------------------------------------------------------------------------------------------------------------------------------

QUALITY ASSURANCE/QUALITY COMTROL 
--------------------------------------------------------------------------------------------------------------------------------------
ll1thod Blank ID: ICPl352 
---------------------------------------------------------------------------------------------------~--------~-------------------
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PDP AllAlYTICAL SERVICES 
1680 Lake Front Circle, Sta. 8; Thi lfoadlands, TX 77380; Pllone (71l)36l-2233 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
• 

LAIOllATORY REPORT 

C llA LCS ID: H&l279 Datt Reported: °'/11/96 
Project llue: llA LCSD ID: 116l2790 Report llU1ber: H&l279 
Project IU1blr:llA 

TOTAL llETALS (LABORATOAY COITROL SAltPt.E. AID LABORATORY COllTROL SAllPLE DUPLICATE) 
------·-------------------------------------------------------------------------------------------------------------------------------S11ple ll1trix: llATER Units: 19/L 
--------------~----------------------·~~~-----------~--------~-------------------------~~-------------------~~~ 

ELEllEllT 

llercary 

• 

llETHOO 
DATE 

PIE PA A ED 

Sl846-7470A 08·21-96 

DATE 
AllllLYZED 

08-22-96 

TRUE 
VALUE 

0.0020 

LCS 
fOUllD 
VALUE 

0.0021 

LCS 
' RECOVERY 

(B0-120) 

105 

LCSO 
FOUi& 
VALUE 

0.0022 

LCSO 
' RECOVERY 

(IG-120) 

110 

RPO 
(20} AllALYST 

4.7 

----------------------------------------------- .. -~-----------------------------~~-------.-----------------------------
QUALITY ASSURAllCE/QUALITY COllTAOL 

-------------------------------------------------~~·------------------------------.... --------------------------------...---------
Method Blank ID: 1181279 
-----------------------------------·--------------------------------------------------------------------------------------------------

• uouo~~J 



POP AllALYTlCAL SERVICES 
1680 ~ke front Circle, Ste. I; The llaodlands, TX 17380; Pltane (713)363-2233 

• 

LABORATORY REPORT 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

IA POP llS ID: 3517 .OUIS Oate S11pl1d: llA '" 
Project N111: NA PDP llSD ID: 3517.0lllSO Date Received: HA 
Project Nu1ber: llA Riport Nuber:I5171!S01 Date Reported: ff/10/96 ''" 

TOTAL ltETAlS (llATRIX SPIIE.AllO llt\TRIX SPIIE DUPLICATE) 
------------------------------------------------------------------------------------------~--------------~~--------------------
Sa.1pl1 llatrix: WATER Uni ts: 19/L 
----------------------------------------------------------------------------------------------------------~--------------------~ ~··· 

MTRIX HAT RIX PERCE IT llATRIX PERCEllT 
DATE DATE SAllJILE SPIIE SPIIE RECOVERY SPIKE DUP RECOVERY RPO 

ELEllEllT llETllOD PREPARED AllALYZED VALUE AOOED VALUE (75-125) YllLUE (75-125) (20} 

------------------------------------------------------------------------------------ -------------------~- ---- . ., 
Alll1inu1 Sl846-6010A 08-19-96 09-09-96 llD 2.0 2.08 104 2.1 105 1.0 
Anti1any S1846-6010A 08-19-96 09-09-96 110 0.50 0.49 98 0.49 98 0.0 ""' 
Amtic Sl846-6010A 08-19-96 09-ocJ-96 llO 2.0 1.94 97 1.98 " 2.0 
Bariua Sll846·6010A 08-19-96 09-09-96 NO 2.0 1.5 75 1.34 67S 11.3 
BarylliUI SH46·6010A 08-19-96 09-09-96 ND 0.05 0.0« 88 0.045 90 2.2 
BorOI Sl846·6010A 08-19-96 09-09-96 2.29 1.0 3.27 98 3.36 107 2.7 
Cad1iU1 Sl846-6010A 08-19-96 09-09-96 ND 0.05 0.04 80 0.042 84 4.9 
Chro1iU1 • Sl846-6010A 08-19-96 09-09-96 NO 0.20 0.172 86 0.175 87 1.7 
Cabalt Sl846·6010A 08-1H6 09-09-96 HO 0.50 0.419 84 0.432 86 3.1 
Capper Sl846-6010A 08-19-96 09-ocJ-96 llD 0.25 0.273 109 0.268 107 1.8 
Iron SH46·6010A 08-19-96 09-ocJ-96 0.29 1.0 1.lJ 84 1.16 87 2.6 

It Sl846-6010A 08·19-i6 09-09-96 llD 0.50 0.38 76 0.383 77 0.8 
Sl846·6010A 08-19-96 09-09-96 288 HA 279 HA 287 llA 2.8 
Sl846-6010A 08-19-96 09-09-96 0.021 0.50 0.461 88 0.47 90 1. 9 

lltrcury Sl846-7470A 08-21-96 08-22-96 llD 0.0010 0.001 100 0.0010 100 0.0 
llolybdenut Sl'46-6010A 08-19-96 09-09-96 0.1 0.50 0.551 90 0.56! 93 2.5 
Michl Sl'46-6010A oa-1H6 09"°9-96 ND o.so 0.483 97 0.489 98 1.2 
Seleniu Sl846-6010A 08-19-96 09-t!-96 HO 2.0 2.0 100 2.1 105 4.9 
Silicon Sl846-6010A 08-19-96 09-09-96 19.6 1.0 20.l U 20.4 u 1.5 
Silver SU46-6010A 08-19-96 09-09-96 HO 0.05 0.043 86 0.042 84 2.4 
Strontiu1 S1846-6010A 08-19-96 09-09-96 8.3 0.50 8.33 u 8.73 SS 4.7 
Tballiu1 S1846-6010A 08-19-96 09-09-96 NO 2.0 1.84 92 1.95 98 5.8 
Ti• Sl846-6010l 08-19-96 09-09-96 llD 0.50 0.45 90 0.47 94 4.3 
Vanacli111 Sl846-6010A 08-19-96 09-09-96 0.03 o.so 0.479 90 0.488 92 1.9 
Zinc Sl846-6010A 08-19-96 09-09-96 llO 0.50 0.378 76 0.396 79 4.7 

--------------------------------------------------------------------------------------·-----------------------------------------------
QUALITY ASSURAllCE/QUALITY CONTROL 

--------------------------------------------------------------------------------------------------------------------------------------
ICP LCS ID: ICPL352 ICP "S ID: llA 

QfAA LCS ID: llA &FM llS ID: llA 
ICP lllthod Blank ID: ICPB352 CYAA LCS IO: K&L278 CVAA llS IO: NA 
&FAA lletbad Blank ID: IA 
CIAA llethod Blank ID: HS8278 ICP LCSD ID: ICPL3S2D ICP !ISO ID: NA 

&FAA LCSD ID: NA &FM l!SO ID:NA 
C¥AA lCSD ID: K&l2780 CVAA llSO ID: llA ill"!« 

--------------------------------------------.... ----------------------------------------------------------------------------------------
~cates tie vain is ""!do control !bits. ""' 

h aaalyte i:oncentration prevented accurate dlt1r1lnation of the eatrix spike recovery. 
//wi!" 

sa1pl1 required a post-digest (instru11nt) dilution resulting in a dil~tion of thl 11trix spike added. 
~v 
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PDP ANALYTICAL SERYICES 
1680 lake front Circle, Ste. 8; The Noodlands, Texas 77380; Phone (713)363-2233 

LABORATORY REPORT 

~:,::~'.''''''~''''''''''''''''''''''''~~::~~:~:~~::::::';~:~':::::;''''''''''''~~,::::i~:'''~'''''''''''''''' 
Project Mo.: NA Report No. : E02334 Date Reported: 09 /09 /96 

GC-POLYCHLDRillATED BIPHEllYLS (DATA SHEET) 
----·-----------------------------------------------------.---------~------------------------------------------------------------------
Supl1 llatrix: hter 
"altiplying factor: 0.010 
S11ple •eight: 1000 IL 
Extract Volu11: 10 •l 

COltPOUllD 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor.;.1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

• 

Surrogate 

T1trachloro-1-xylene 
Decachlorobiphenyl 

Dilution: 1.0 

Oat1 Extr1ct1d: 08/16/96 
Date Analyzed: 08/29/96 

DUAllTITATION 
LiltIT ( 119/l) 

1 
2 
1 
l 
1 
1 
1 

DUALITY ASSURANCE/QUALITY CONTROL 

Spike Added 
(ug/l) 

0.2 
0.2 

QC Li1its 
(Recovery) 

(30-150) 
(3o-150) 

H1tbod Blank ID: llA LCS IO: IA llS ID: NA 

• 

lletllod Ref. : 
6C file IO: 
Analyst: 

RESULTS 
(ag/l) 

II) 

llO 
llD 
NO 
NO 
llD 
IO 

\ Recovery 

85 
81 

llSO ID: IA 

Sl846-8080A 
E02334 
Sit 

DUP IO: llA 

OUOUf;~ 



POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Sta. Bi Tiie lloodlallds, Texas 77380i PIHlne (713)363-2233 

LABORATORY. RE90RT 

ti----------------------------------------------··-------·-·--·--------·-·-------------·-----------------------·-----------------···-···--·--------·······--·--·---------------------·····-··--·-----------------------------------------------------------------: llA Client Supla lD:llA Oate Supled: llA 
t 1111: HA POP S11ple ID: 3526.•LCSl(LAB CONTROL SANPLE) Data Received: llA 

Project No.: llA Ra~rt No.: E0233S Date Reported: 09/09/96 

CC-POLYCHLOAlllATED BIPHEHYLS 
---------------------~-------------------------------------------~----.----------------------------......... ·---------------------
Sa1pl1 latrix: llATER 
lultiplying Factor: 0.010 
Sam,le Voluu: 1000 11 
Extract Valuu: 10 11 

COIPOUND 

Aroclor-1254 

• 

Dilution: 1.0 
~ti Extracted: 08/16/96 
Date Analyzed: 08/29/96 

lCS TRUE 
VALUE ( ag/l) 

s.o 

LCS 
RESULT (ug/L) 

4.1& 

flethod Raf.: 
QC File IO: 
Analyst: 

LCS 
\ REC. 

83 

Slll46-8080A 
E0233S 
Sii 

LCS REC. 
LIMITS 

{30-150) 

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

lethod llaAk: 

• 

Surrogate 

retrac•laro-1-xylene 
Decachlorabipbenyl 

3526.lllll LCS ID: NA 

llUAUTY ASSURAICE/OUALITY COllTROL 

Spit1 Added 
(119/L) 

0.2 
0.2 

llS ID: llA 

QC li1its 
(Recovery) 

(30-150) 
(30-150) 

' Recovery 

!ISO ID: llA 

83 
n 

DUP ID: llA 



POP ANALYTICAL SERVICES 
1680 Lake Front Circle, Sta. 8; The loodlallifs, Texas 77380; Phone (713)363-2233 

LABORATORY REPORT 

~=:~:::::::~::::::::::::::::::::::::~~!:~::~:;~:::~~~~~~~~~:::=:::::;=::::::::::::~:~=::::!~~:===~:!::::=::::::::: 
Project No.: 1111 Report lo.: E02339 Date Reported: 09/09/96 

6C·POLlCHLORIMATED IIPllEXYLS (DATA SHEET) 
--------------------------------------------------------------------·-----------------------------------------------------------------
Sa1ple ltatrix: •ater 
llVltiplying Factor: 0.020 
S11pl1 leight: 500 IL 
Extract Vol1111: 10 1L 

Dilution: LO 

Date Extracted: 08/16/96 
Date Analyzed: 08/29/96 

Netbod Ref.: 
Ge File ID: 
Analyst: 

Sl846-8080A 
E02339 
Sii 

-
... 

------------------------~---------------------------------------------------------------------------------------------------------- ~. 

COMPOUND 

Aroelor-1016 
Aroelor-1221 
Aroclor-1232 
Aroclor~l242 
Aroclor-1248 
Aroclor-1254 
Aroclar-1260 

• 

QUAMTITATIDM 
LIMIT (u9/L) 

2 
4 
2 
2 
2 
2 
2 

RESULTS 
(ug/L) 

ND 
NO 
NO 
ND 
NO 
10 
MO 

-----------------------------·--·----------------------------------------------------------------------------------------------------QUALITY ASSURANCE/QUALITY CONTROL 
-------------------------------------------------------------------------------------------------------------------------------------

surrogate 
Spike Added 
(u9/l) 

QC Li1its 
(Recovery) ' Rtconry 

-----------------------------------------------------------------------------------------------------------------------~~~ 
T1trachloro-1·ryl1ne 
Dacachlorobipbenyl 

0.4 
D.4 

llltllod Blank ID: !526.IBLll LCS ID: 3526.ILCSl 

• 

(30-150) 
(30-150) 

llS ID: NA 

85 
61 

llSO ID: llA OUP IO: NA 

""' 

-



POP AMALYTICAL SERVICES 
1680 Lake Front Circle, Ste. I; The Woodlands, Texas 77380; Phone (7l!ll6!-22l3 

LABORATORY REPORT 

~:·:~'.''''''~'''''''''''~······~···~~:;:::;;~~~~:~·~::·:~:~::;··~~·:::::~:···~ll!~'''''''''' 
Project No.: MA Report Mo.: E02340 Date Reported: 09/09/96 

QC·POlYCKlORillATED iIPIEIYLS (DATA SHEET) 
---------------------------------...--------------·------· -··---------
Saaple "atrix: later 
ftultiplying factor: 0.020 
Saaple leight: 500 II. 
Extract Volute: 10 •L 

OilutiOfl: 1.0 

Date Extracted: 08/16/9' 
Date Analyzed: 08/29/96 

"•tJlod Rlf.: 
SC fill ID: 
Analyst: 

Sl846·8080A 
E02340 
St! 

-------------------------------------------· --·---------------------
CDllPOUllD 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-12S4 
Aroclor-1260 

• 

. QUAITITATIOI 
llllIT (q/l) 

2 
4 
2 
2 
2 
2 
2 

RESULTS 
(ug/l) 

• Ill 
llD 
Ill 
ND' 
9 

• 

QUALITY ASSU~llCE/llUALITY COITROl 
----------------------------------------------------,-----, ·--------------------------------------------------------------

. surrogate 

Tetracbloro-1-xylene 
Oecacblarabiphenyl 

Spike Added 
(ug/L) 

0.4 
0.4 

QC Lilits 
(Recovery) 

(30-150) 
(30-150) ---------------------------·---------

ftetbod Blank 10: 3526.MILXl LCS 10: 3526.ILCSl llS ID: llA 

• 

' Recovery 

78 
61 --·--------------------------

llSO IO: llA OUP II: llA 

OOOUE\!:; 



POP. AllAlYTICAl SERVICES 
1680 Lake Front Circle, Ste. a: Thi Woodlands, Texas 77380; Phone (713)363-2233 

LABORATORY REPORT 

~~::::-·~-~~~;;-;;;;;~~~----------------------::::~~~~----~~~~----------
Project Ila.: IA Repa~t llo.: 3528A01Q -

&C·POlYCHlORIHATED BlPHEMYlS (ltATRIX SPIIE Alftl llATRIX SPIIE OUfllICATE RECOVERY SUIUIARY) 
-----------------------------------------------------------------------r---------------~~~-~--------------------------------
llethad Ref.: SM-46-SOSOA Saeple llatrix: 

SAllPLE ltATRIX SPilE 
-------

POP S&1Ple IO: J528.01 ltS Suple ID: 
Date Analyzed: 08/29/96 Date Analyzed: 
Ge file ID: E02338 QC File IO: 

WATEA 

3528.01115 
08/2'/96 
E02339 

Analyst: Sit 

ltATRIX SPIIE DUPLICATE 

llSO Sa1ple ID: 
D&te Analyzed: 
GC File ID: 

3528.01"50 
08/29/96 
£02340 

"ATAIX SPIJtE 
--------------------------------------------------------------~--------~~~----------------~~--------------------~ 

SPIKE 
CD"POUNO ADDED (ug/L) 

Aroclor-1254 10 

SAltPLE 
COllC. (19/l) 

MD 

llATRIX SPIIE 
CONC. (ug/L) 

llS 

' REC. 
~~~----------------~------

10 100 

QC LINITS 
REC. 

(30-150) 

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

ltATRIX SPilE DUPLICATE 
-------------------------------------------------------------------------------------------------------------------------------~-~----~ 

COJIPOUID 

Araclor-1254 

SPIKE 
AOOED (ag/L) 

10 

SAltPlE 
COllC. (11g/L) 

* : Values outside of QC li1its 

APO: 
Spike Recovery 

• 
o out of 1 outside li1its 
O out of 2 outside li1its 

ltATRIX SPIKE DUPLICATE "SO QC LINITS 
CONC. (ug/L} t REC. RPO. REC. 

9 90 10.5 50 (30-150) 

OOOOf~G 

.... 

..... 



. •, 

GENERAL CHElVILSTRY 

,,~ • 
000Ufi7 



• 

• 

• 

QUALITY CONTROL DATA PRESENTED 
ON DATA SHEET 

0000(;~ 



•• 

SUB-CONTRACT DATA 

· . 

. ~ • 
000{Jf~~J 



• 

• 

• 

QUALITY CONTROL DATA PRESENTED 
ON DATA SHEET 

000070 

-



,, • 

END OF REPORT 

~-

000071. 
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LABORATORY ANALYTICAL REPORT 

ANALYSES FOR URANIUM, RADIUM 226 AND RADIUM 228 

.... 



PDP 
Analytical Services 

•mP 
1680 Lake Front Circle, Suite B 
The WOodlonds. Texas 77380 

Phone (713} 363·2233 
Fax (713) 298-5784 

• 

·~ • 

September 20, 1996 

Ms. Dana Downs 
Mevatec Corporation 
P.O. Box399 
White Sands Missile Range 
New Mexico 88002 

Episode: 3528 & 3531 
Project ID: Background Groundwater Monitoring At MPL 
Project #: 300-ii-J 

Dear Ms. Downs: 

Enclosed are the analytical results for uranium and radium. The samples for these analyses 
were sub-contracted to CEP Laboratory in Sante Fe, New Mexico. 

We appreciate your business. Should you have any questions or need assistance with this 
report, please feel free to call me or Homai Madisetty, Data Review ~cer, at (713) 292-7090. 

Sincerely, 

~~· f{}o.~s41j f tr 

Bruce D. Howbert 
Program Manager 
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CHAIN-OF-CUSTODY 

• 

• 
UOOU01 



• 

... 

'"" 

'"' • 

PDP ANALYTICAL SERVICES 
SAMPLE LOG-IN SHEET 

LOGGED BY: RR8 DATE OF PHYSICAL LOG-IN: "' ... PAGE1 OP'f 

Eplsoc»#: UZI DATE OF COIF\nER ~ 1111111 13:11 
Cleat Nmne: Ml!VATEC COMi'UTl!R L()G.ltf BY: RR8 
Profec:t ID: BACKGROUND GROUNDWATER MONITORING AT IPL DATE RICl!IVED: 1111111 
Pnljlct#: 3110o11J TllE Rl!Cl!M!D: 1111111 
PONumller. NA 
CourlertNo.: FED EX'• G:l23900721 /03ZllOCll81 lll32:llllOIZ4 

T..tlng No. Sainple gm n.. a.ill-of· cm 
Lab Suaple ID cu.nts.mpte IJ Requll9d Cont lllllrtx sa..-. 8ampled cu.todyNa. Due Rllmllrb 

3128.ltt MPL-MWll2-GW2 

Sl2IJl2 MPL.-MWIM-GW2 

3SZIUl3 1Rl"BLANK 

VOA-121QA 32 WATER 11'11111 0'401 
SGIA/3IZIC s~J1r-' SVOA.a708 0900 

TOc-9mCIB HC URANllJU.8G8.1 
TOTAL Ml!TALM01o.Al,,Sll,As,Sa,Be,B,Cd,Cr.CO, 
Cu,Fe,Pb,Mn,Mg,Mo,Nl,Ss,Ag,Ca,K,11,Na,V,ln 
Hg-7470.A 
COHDUCTANCl!-1211.1 
pH-8040 
CARSONA.TEIBICARBONATE-310-1 
CHl..ORIDE-321.3 
fl.UORIOE-3442 
SULFATE~U 

lDS-111.1 
,.._ONIA-350.3 
TKH..3SU 
Nl'TRATEINfTRITE.a3.2 
RADIUll 221 I EPA tos.1 
RADIUM 221/Ef'A914.G 

PC8-80IO 

TOTAL CYAMDE.ec110 

PHENOl.4085 

SAME AS ABOVE fl WATER llt5111 13211 3IZIB 

VOA.a210A 1 WATER NIA NIA 3l2IA 

DllllveniDI.-: x norm _ CLP-lllm _CLP 

__ .. ..x.sllCtnlnk 

SEND Rl!PORTTO: DANA DOWNS 

uuuuo~ 
HOOUOG. 



CHAIN or CUSTODY RECORD 
PAGE_ I OF __ /_ 

llnt;£C P.O. Box 399 
Bldg. S· 146W 

CORPORATION :S~;~:oo2 
• #.SA 

PROJECT HO. NAME 

I 
RWlSIS R£QllStED I 

1 "(). ,.,. r B .. .19_.-.; 6,..~..J...--t- 11.:,H~; fl) ~,PC. 

II/Ill/Ill ::;.;.:.~...=:> SIG*ME: , -
REMARKS 

!s 

~ DIE SAMPLEIO MATRIX U.S HO. ~ COlJ.ECIED .. · 
'llf.rl·" ol'fO .M ~(..A./ WO i.- c "'-' 2. • M ( t.-J ::~~2J (JI IL ' , c. .... ..L .J'. 
l~r/•'- !Off<> M I'/.. -M w 01-· £:; t,v 2. c....J : '!7'2.1 u. I z_ vtJA:.. oaJu 
f~r/H 1')2-0 M JI. .. .d"'-'' y. • t'.. c..J 2- t.-'l,.,J ..: ~2J ~.OJ !II 7 1..,>iJA'J ~7.r 

r;. .~ g I .-.Atf. ~ : ·~ze,t? ... ( I 
, - - . w .... 

.--f'8" 

c 
'-: I -... 1 

~BJ:·~· .. ~· J. ICtW tu BJ I 
. . 1. ..,. ~ z •• 

PROJECT lfORMA1Dt SNftES RECfMD ~ fZ '? ---d.~ .. . .. -·------- - .. 
,/,; 

PRO.ICI' MANAGER .- t~r ... v.·rf.·---. j (PRtnED twilE) (IWCIED NAME) 

[)~"' [)...__ J 
TOTAL HO. Of COHTMOS ··,- . ' ., ~! ¥Z:&v ~~.., REaMD BY: (CQlllMY) 

stlPIM n NO. CfWf Of alSJllJY' SEALS 

J.30 '· -:) fll ·'4 ~£)) q"/f4' (TIME I DATE) (lllE I DAlE) 
II . m> aHIOOH/Cfl.J..ED 

~1Ja•Bf~·~ I SPEaAI. • I <DllEHIS: 

€)( CONAJRMS TO RECORD I~ c '"' ,/...5 
VO.A~ .,c,,., ,,.._..~f. 1 All-.Pwoz.- ~ wz.. -1--,,t//JL-v'l"-'r;-C.w;_ 

--c..: PLEASE USE BALL POINT PEN DISTRIBUTION: WHITE • PROJECT FILES; YELLOW • LAB; PINK • AELD COPY 

f 1r~r,r1 ~ f I J 1 ~ ' I f 1 ~ 11flf~t1 '! 



i I • j i. { I. i; 

-+ lln' .. EC P.O. Box399 
.. • Bldg. S-146W 

CORPORATION ::1~ 88002 

· .... ,~ ... r'nt mu 

• 
CHAIN or CUSTODY RECORD 

PAGE . I ~· 

f'RIMECJ HO. ~"11W& 

I 
NW.YSIS. REQtl'S1m I 

.1"0-;,' J B~t. !.,,._! C,.___/...._ (_ fi~ I~ lb).tAfl.. 

I/Ill/I/II SMFlfR'S 5Utt\llllE: , r-

~ 
RDtMkS 

IMtt - SAMPLE ID ~ LAB HO. ~ awcm> CClll'CIED , 

8/Jc~ 11 Z.D .u Pl-,,1;/ ~" 'f -r... ,_, i.. '--' .,~tl.n2 Ill/- $ec tlftf•~J 1-j 
•r . 

- . 
('-

c; I 

';. ... 
fl 

.. ,.,. 

J. ICtQl W Bf I . . . 
1 ~ -

2. ~ ft•·-·~-· 
SMIUS R£tEMD • .J .... • ,_ . ~ . . .. PROJECI' lf1RL\1DI 4.¥# ___ :,.. ___ ...__ ___ 

PROJECt liWWD 
I~ ~ v.·1!.·--· (PRtnm NAt.E) (!Wm NAME) 

D~ _"h 
JUTM. NO. Of COHTMNERS 

. ~ J ... 
~/2&H~•~td: S. 

RECENED BY: (COIPMYJ 
::-::: I>. NO. awrt or CUSTOOr SEM.S /O' r' 
~r 10 I - ~.llt:JJM "//'/: ~ (1llE I DAlE) (111: I MlE) t.: () •11 I .J ... 'P"' mllRDt/IHllD 
~ 114'<.-rr"WZ .ptJtJ·~ HCW. IG1RUCDJHS "/ 

~ /-tl>E: CCHORMS m REmRD t/tJA i .<f.~4J w-,H s~I.,. .J:J AfL-A'1..1oG-cwz.--A1 s ,, I 

PL£ASE USE BAil POINT PEN DISTRIBUTION: WHITE • PROJECT FR.ES; VEllOW ·LAB; PINK • AELD COP' 



• =# 351 
llENTEC ~8:-~:: 
CORPORATION :S~1~:oo2 CHAIN or CUSTODY RECORD 

PAGE J Of __ / 
PRQIECT NO. NAME 

I 
AWUSIS ElUESTED I 

J ()()· ,... r 8~'"t9 ... -./ t:,. • .,. .. J ..... +- AA ~:-1--: .. 
.t ""'"" I //////// SAMPl.IR'S SIGM\1\lfE: 

r 

REMARKS 
~ 

MT£ TIE SAMPLER> MAlRIX LAB NO. !if COl.L£ClE) CUlEC1ED 
9/,rJ,, o,oo MPL.-µCA.Jo2. - G.w 2.. t-.J ~A.ol I iJ. { ~c 4~clJ /.:• 

. 

-~ ·-\ i,. ...... I 

~~ 
; ... 
~ ..... 

'· . 2, N ~im 3. KlW w Ill!... om 

PROJECT lflJRMA1lOH SAMPUS RECEMD 7/L ~/-!"- "\ 
... . 

A 
PROJECI' uw.GER 

""" 
1

~/~~ lJ,' //,'c-J 
(PRMB> NAME) (PRIH1m NAME) 

D"'"""'.. J>~ - 1 
TOTAL NO. Of CONrAN:RS 

RE" '1fl ~,,f "'~ .. -JD> REC£PIED BY: (COUPMTJ KfV l: ll. NO. CHAIN Of CUSTOOY SEALS ), /JIJ, 
o ,·,· T 

GOOD cottOOIOH/ctlllB> (lH~~ ~.4iil J 'lliJ/16 (TIME I DAlE} (nU£ I om) .. SPEcw. IS'JRUCnuro '~•:): -'2·· 02·}fCtJ.~"' 
?fcO£)( - 'COHR>RMS lO RECORD lloA~ r ~.~, .. / '-'; 'f( t ,_A'/.._ "' /IA l"L-,,Qf NfJ1--~t.v'l,- M) 

PLEASE USE BALL POINT PEN 

J ~ 1 J ! ·~ ! f 'I f -1 ~ * ' 
~ -~ 

DISTRIBUTION: WHITE • PROJECT FlES; YEilow -LAB; PINK • F1E1 n COPY I 

'!! f " !!' 11 
"' N • >) 11' ' " 



FlO: SLC!>RO I 96 

SA!\IQ>U: CONT • ..i.JNER SEALS: prese:it absem~e:i 

COOLER CUSTODY SEALS: prtSC:lt abscm ~k:n NA..>tl!E & DATE= _________ _ 

HOW MANY AND WHERE----------------

YES ~o 

v ; 

v 
t/ : 

Siced and dated by tield ?CDQanei ....... ! 
Filled out property in inde!able ink? i/ l 
Signed and dami by lot-in ? v ! 

...... 
.,/ ' ,,. i 

fl" : 

,/ 

....... 
urrec: preservaaves added ro me samoles'? [f no. list: ,,,,,.. 
Sudiciem sample mount sent mr 1U rms illciiated? lf no. list ..... 
VOA v1a1s filled c:~lereiy? [f co. list: I v 

r" : I 
. 

- ,,-. , • , .. ., v.r.& F14-L 

l--·.-----------------------------.....:.·---------1 
Who was notified? /J, J i.. ..... _ Bywnom? FX Date: <h-//,-9L 
Client's commcms: 

COMMENTS; 

"~ ·~------------
For mose short 1101 • i 

oATE.: __ _,_:;..x... _____ u_u_u_u_o_G 



~ . 
of_L_ P J\NALY'fICAL SEIUVES Page 

Zf900 Pitkin.Dr. Bult• JOO, lprlng, T•a•• 77386 
Ph•n• lllJI J6l·ZZJJ - P•• l7JJ) 291-5711 

.5::: . SUBCONTRACT LABORA~ORY SERVICES 1.'a~~C/2 J>l)JJ CHAIN-OF-CUSTODY AND ANALYSIS REQUEST 

Sent to: AIPJ!c ~ 1,?Al~A~ , .. 
Contact: 7r Phone: 111- · ~~B · ~591 

Sent by: IJAftJ!ds,# 
Date sent: ~ lL2 l 9'1 Date Results needed: fJ I 3'J I 91 

PDP Sample ID 'No. of Aneylsie Request Matrix B1ma,liu 
Containers Weight?? 

8 b 0 d e f g h i j Dry/ /lfR 

J9Z9,()I x >( Jl/Afjp,,. q~,~ -l . 

~~te. ()£ '"' x x -(' 

,_ -;; CQnl S:D Tea..,-· I ·- ·- ··~ ·-- - - - - -c.. ~t.Jr·H::.t.:'.l\lt:U t· l..Jt·i WHEN '~CEti ··-· llii ~ JI ~ 11 -i I N ~I ~ 'ED 
!f•t. • • t-""" .......... .,.___ .,,_ ..... ~ ·-

~ nJ\Ull .. )(\\..1 I IVI IT ,.. 

CUSTODY TRANSFERS ANALYTICAL PARAMETERS 

~ l••I•••• ""' D"•/TI- A 1JtJJ- 1~f F 
B Nn11Ar¥iJLML.r"f .... w,. t. G i. ~ 1.5.J.o c II ~ . ~ t~ -% 10:;;,u 
D I ._. 

f"7ZI z 7 z. Ltf5 6Qurier: B J --"'1 
rroJect Manager Approval: JA___ __ 
I.a)> Hnnnger Approval: -------·------

t ~ J -~ J ' i 1 , l I! -~ f 1 f ~ f f 'ti J " ;T ~ 



l 1 ~ 

I/> ., 0 I J../ f\i. · ; · ,.,_. ~· A·· -r t.!. r 1<t'c... t-,.. ,,,..__ p 

"~P ANALYTICAL ssn1vsS · -r' t.VuVt"''-'1"'V ~ n<- ,...,~"l!'t.!>age f-/-
24900 Pitkin Dr. SUlte 300. lprln9. Te••• 77381 

..... rhan• (7lJJ JIJ·ZZJ3 - , •• t7JJJ 298·578• ID . SUBCONTRACT LABORATORY SERVICES Rt. # f' . CHAIN-OF-CUSTODY MD ANALYSIS REQUEST .'tJ~ 9ff9'p! 
Sent to: t:,1' 

Contact: ~~it; Phone: ~'?. Ylz- ?t?flt 

Sent by: t.k.h,:4;._k~ 
Date sent: r:- ll9 l 9~ Date Results needed: f31 ~I fJ 

PDP Sample ID No. of Anaylsis Request Matrix Bemo1:k1 
Containers Weigh~ 

8 b 0 d e f g h i j Dry/ e.t/ 

~t~.()/ x x . tl/tflu 
-a~es.oz x x lJ}~ 

CUSTODY TRANSFERS ANALYTICAL PARAMETERS 
aellnqialehe• bft Wecl•••• brt Data/Tl•• f/MN/iJ,u. ;f/"' I . 
1-~~ 15{/? 

A F 
B E#2/l/M ~= $ KIM/I/Al t1Zl.S G 
c • II r___ ~ "("-~.:rt. Y>5~ 

c 0 I . 
~urier: Fl~~l~I ff¢ E J --J' flo J 

ProJect Hllnnger Approval: :.../fF--------------
J.nh H:mnger l\pprova 1.: 



• 

SUB-CONTRACT DATA 

• 

• ,,.,, 

OOOUO~J ... 



l j 

\·," 
O\'. 

c --c 
c 
~ --

1 

• • Controls for Envi1·onmental 
Pollution, Inc. 

P.O. Box 5351 
Santa Fe, NM 87~02 

Phone: <505) 982-9841/(800> 545-2188 

PDP Anal~ttcal Services Order #: 96-08-114 
.lHIO LakP. Front CiT·cle Ste B Date: 09/10/96 16:07 
Thr: 1,.Jocidland. TX 77380 Work ID: \.later <NR> 

Date Received: 08/20/96 
Attn: ,Jon Lindl\1Ji!lt Dnte Completed: 09/10/96 
ln·voicP. Number: Client Code: PDP_ANALYT 

SAMPLE IDENTIFlCAIJOl\l 

S~mpl~ Sample Sample 
NI:'!"~-!.!. l}e s c T' i Pt ion 

Sample 
Mymb EH' 

02 
------=0-i..!.S.!J~R~t~i~o-n ______ _ 

(il :Jf128. 01 3528.02 

!Jut' reports are renderP.d upon the condition that they .:>re not 
l;n h~ reproduced wholly or in part for advertising and/or 
nllh•r p•.irposes ove1· our signature OT' in connection with ou1• 
nam• without spetial permission in writing. 

Remainder of sample(s) for rou:ine analysis 
will be disposed of three week:: from final 
report date. Sample(s) for bact·~ria analysis 
only, will be disposed of immediately after 
analysis. This is not applicahle if other 
arrangements have been made. · 

\A~l!3..Q..d_-.ro,Ll~l~41~Uo~J~~~~ 
~l.@Cl?,t!~ 

i 

• 



c ------,... 
~ 

01·!1· 96· 08-114 
(fU J ()/96 16: 0'1 

Rilmf' le: OlA 3528. 01 

I.~,. t, _Q~~.s.rJJLti on 
I "." t; .,, .1 IJr-em i um 

:iample: vlR 3528. 01 

. r Ii. "'~ t, _P. ~:Oi!;: .r.:.lP.i~..9.n. 
P.•'lii i uni-;,.~26 
P. ~ ,J i um·· 2r!8 

B.i111111 J P.: 02A 3528.02 

IE ~-~·-R.t..'~.s::~rJ.P. ti o.n 
Tr.il_;.il Urrlnlum 

t_;Frlh~I 1 P.: 028 3528.02 

I!! .~.t_o ~§~_r_!.U.LQ.Il 
Haili •Jm·-~;::!b 
Hadium-!?.28 

Controls For E~onm~ntal 
~~~~--T~E=§~T._.R~E .... -SULT? BY SAMPb~~~~~-

Page 2 

rnpL- rnwo=i- &-&oi Co 11 ec ted: 

Result 
<0.001 

D .• .b... 
0.001 

Collected: 

B_~_jJ:!.il. 
<0.6 

<2 

12..,J,,,,,_ 
0.6 

2 

m Pt.-'lru.:>o,._ - G-&.o l- Co 11 e c t•d: 

12.a..6-. 
0. 001 

Collected. 

8.1'.i.Y.l.!!. 
<0.6 

<2 

D ... ..1=..... 
.. 0. 6 

2 

Uni ts Analyzed J!.u.. 
mg/liter 09/06/96 TM 

V.n.i..t.'i. 
pCl/liter 
pCi/litar 

Analyzed 
Oc;t/04/96 
09/04/96 

~
MM 
MM 

Units Analyzed l!L 
mg/liter 09/06/96 TM 

\.!nib_ 
pCi/liter 
pCi/liter 

Ana1ux1d 
09/04/96 
09/04196 

l!Y.. 
MM 
MM 

~ l ! ~ r ~, ~ r l f' ~ "! r ~ r l F ~ ~· l r f '!! r' 

• 

'! 



d. 

END OF REPORT 

• 

·• 00001~ 
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CHAIN-OF-CUSTODY ,.., 

• 
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-

• 
00001:.J 

..,,, 



• 
/liial 

"" 

• 

• 

LOGGED BY: RR8 

.... 
. ! . 

PDP ANALYTICAL SERVICES 
SAMPLE LOG-IN SHEET 

PAGE1 OFt 

e,ilaode#: 
cn.ntNule: 

3131 
llEVAT!C 

DATE OF COIFUTJ!R LOG-IN: ltt719112:19 
ca.u12R ~BY: RRB 

Proj9ctlD: BACKGROUND GROUNDWATER lllCNl'TORING AT IFL 
Project#: 
PONumber. 
CourterlHo.: 

30CMIJ 
NA 
FED EX• 0111791724 

Lab Sample ID Cllent Smnple ll 

3531.01 MPt.-MW01-GW2 

3531.112 TRIPBLAHK 

REllARKS: 

T..ang No. SMnple Pllil nm. ........ Cont llltrtx s.mpled Sam1llld 
VOA.a&OA 11 WAlER 1111111 0940 
SVOA-l27a8 
TOC-80I08 
URANJlM.8Cll.1 
TOTAL llETALS.e01o-Al,..Sb,A•,B.,B.,S.Cd,Cr,CO, 
Cu,F8,Pb,Mia,Mg.Ma,Nl,Se,Ag.Ca,K, Tl,Na, v .zn 
Hg-7410A 
CONDUCTANCE-120.1 
pH-I040 
CARBONATEIBfCARBONATE-310.1 
CHLORIDE-325-1 
FUIORIDl!.:S.CO.Z 
SUI.FATE~ 
TDS-1&1 
AMMCJNtA..3511.3 
TICM-a'l.2 
NITRATEINnRnC.:isu 
RADIUM 221/ l!PA 803.1 
RADlm 2211 EPA 904.D 

PCB-IOIO 

TOTAL CYANID!!-9010 

f'HENOL..8Gl5 

VQA.l280A WATER NfA NIA 

Welgbt bala: W9t _ dl'y 

DATI! RECEIVED: 1117111 
TlllE RECEM!D: 1030 

ClllllD • al. Dalll 

CuslodyNo. Due Remarks 

3531A 6/.1t/'" 
fl£ 

3531A 

AND NITRATE/NITRITE SUBBED TO NDRC DAU.AS 

URANIUM, RADIUM 2211221 SUBBl!D TO Cl!P 

~Illes: ..X- _Q,P .... _Q.P 

- .... clat8 ·x.. electl"olllc 

APPROVED BYIDAT2: 1J/t1 ~b Sl!ND REPORT TO: DANA DOWNS 

00001·1-

UOUOCHi 



ll ....... £C P.O.Box399 1E111'r1 Bldg. S·146W 

CORPORATION =:1~::1°2 
• t..3/A 

CHAIN OF CUSTODY RECORD 
PAGE I OF I 

PROJECJ NO. 

llc&i, ... :; C ..... -1-~- ,.IA .... '°-~ .. -t APL 
ANALYSIS REQUESTED I 

1oO·,·,· T I I/Ill/I// SMIPLER'S SDfAruRE: 

RBMRKS 

" Ml[ 1lllE SAMPl.EIO MATRIX lAB NO. i cruEClED COU£CIED 

"li,/16 ~'ft> /11f f l.-M f.o.Jo /- t. t..J ?_. VJ S~1.01 lb ~~~ -tt •• {._/ /.., ~. 
- - / ..... ·~ Bl-- L t;.....J .ai;~1. 02 I t/oA . 

--,-
c --
~l 

. 
.. 

~~/?" 
I . ..,.._. 

' 
2. If - rn I .l.rct.WWllY!.. . ,, 

PROJECJ IHRJfl"1Df SMIPl..£S RECEJYED /,/.. '/. 
..• . . 

PROJECT WIWlER <.._,_ ~. 0: I/,._,. r (PRINlm HK) (PllNIED NAME) 

P~ Po- -J 
lUTAL NO. Of CONl'MOS 

~7JJ!!tBlf/(//g,'~ RECEMD BY: (aJMPllfTJ 
_SflPPliG I>. NO. ~ Of' WSJOOr SEALS 

g IJ(? ,',· :j-" 
0000 COHOOION/MUD (llf£ I DA1E) d//"/fJ ltJJ'IJ {llUE I DAtt) OIE I l>A1E) 

'e,"7/llt.:tl (11/-t>1YJ-7"~ SPECW. ~I COMMMS: 

~EEJ> FX CONRlRMS 1D RECORD 

-

\..1 PLEASE USE BAL1 POINT PEN DISTRIBUTION: WHITE • PROJECT FILES; YELLOW • LAB; PINK • FIElD COPY 

-,.- r T • ~ t ' f , F ' r 1 f ' ~ ~ f ' r 1 f 1 ' ~ " , r 1 , ~ ~ ' 



.L lJ.L .l'U·~~ .L .l.l\..~ ..J,i..,J. A " ,_ - & & '• 

SAL'\1PLE L '. -1.L'i CHECKLIST/DISCREP .:.. ( 'X REPORT 
FID· SLCDROI 96 

EPlSOOE r. pf?~/ DATE/ REC'D: ~Ln&b 10~ TE.W & ID: t) ~p'fl; ~GB/A -NAME: ~C 2)_ # 

PR CT"':4>.Mi.:~f/l.P1U1p ~ J1/,o11~fl;~~.! 3)_ # 

.8 ,,,. .J Ar AAPL 
PROJECT ~ER: OD-11 . 4)_ # 

# ~ AQUEOUS. # ~son. SAMPLES S)_ # 

COUR.IER/AIR.Bll.L #7fiR# lJ// -97///-7~ 6) # 

SAMPLE CONTAlNER. SEALS: present Went 9::> broken 

COOLER CUSTODY SEALS: present absent @::>broken NAME ;t DA TE: 

HOW MANY AND WHERE 

YES l ~o 

Were samples screened for radioacrivity? ..,/ 
Cbain-or:.Custocfy present? ....... : 

Custody documems: Sealed in a plastic bq? .......... : 

Signed and dated by iield personnel """ ! 
Filled out property in indctable ink? v I 

I 

Signed md daicd by log-in '? v ! 
• Condition: Each comaiacrs sealed in as~ plastic bag'? ~ . I 

· els complete (JD. due. cime. sipwure. preservative. etc.)? ,/ i 
L.lbels agree with chain-of ·~ 

.,,. 
Rec:ived without leakage or brakqtf? If no. list : ......... ' 
~rrec:t quantity indicated on chaiD-oi-c:usrody~ ........ 

Sample lnt~ry: Coma conr:aiDm used t'or die test inciic:ar.ed? If no. list: ........ 
Correa prescrvmives added to me saat~les? lf no. list: .,,,,. 
Sufficient sample amount sem for the rem inciic:sted? tfno. list ....... ; 

VOA viaJs filled completely? lfno. iisc ......... ! 

A~us volatiles samples preserYed? Ifno. lisi: ,,.. 
: 

Des~cy Report: -
L>iscepancies to be discussed with me eiient? 

Pn>Ject Manager's recommendlti01JS"? 

-·· 
Who was notified? By whom? Dare: 
Client's commcms: 

Correcrive aaiom carried out? 

For those short h 



~ p ANALYTICAL SERIVES Page f_j_ 
14900 PltkJn Dr. Bult• 300, lprlng. T•••• 77316 · 
Phon• (7111 J63·3Zll - ras 17131 291-578& 

~J> SUBCONTRACT LABORATORY SERVICES f.'a -#-f 6Gtf3> CHAIN-OF~CUSTODY AND ANALYSIS REQUEST 

Sent to: AIPllC - iJ'91[1/~ 

Contact: Jr Phone: '71tl· iJe ·'?Pf/ 

Sent by: tJ&-er4Jo/ 
Date sent: 'I l /9 l tit, Date Results needed: '31 pl I q~ 

PDP Semple ID •No. of Anaylsis Request Matrix Rema~IHI 
Containers Weigl~. 

8 b c d e f g h i j Dry/ 

353/.1)/ x )< tlHeL lt\IC:. 
_, 

-
-,_ -._ 
c , -: ,.. ...,._,.,._. -- --- -~ - - - -- .. ·:,.. . -

.... CPCFNF"D rc)r:--. -- wHiti iie"cei, , ....... lloi • -1 I 11 . N A .... 1 I .. , •• ::-. -: ·• ~. I \ rED '"J 
Hl\DK1ACTIV1TY 

. .... - - - -
·-

CUSTODY TRANSFERS ANALYTICAL PARAMETERS 
Rell~l•h•• b~eclewed by1 Date/Tl•• 

A 7?JI - Ml/. 2 F 
1 . L J,,L.- ~::.. sYl"PAt 15.Jt> B Nl'r1.Ar~1r/l}ri_ -.36 l~ ~ G 
2. ' "\ 'Yul.Ii. v-.ao ·~&:a tr~· c II - ' 

87Z.t_~7Z l?S 
D I -co.-ier: B .J --

__ Pr~ect H•m•ger Approval: A--------
~Lab Hanager Approval: 

f ~ l ~· ' ' ~ ' l J 1 f 1 f 1 f , 1 f ' ~ r ~ r 1 ' 1 ~ ~ 



L ' i 

'""I~ ANALYTICAL SERIVBS ' Page 'f_J_ 
8::11111 : 24t00 Pitkin or. Bult• 300. Bprlng. T•••• 77316 

........ f1JJ) J6J-2J3J - , •• f7Jl) 298-5714 IDP . . SUBCONTRACT .LABORATORY SERVICES 
/?p, '""9f~ · CHAIN-OF-CUSTODY ARD JUIALYSIS REQUEST 

Sent to: ce-p 
Contact: ~,;, .. Phone: ~ff. qez · t/1# . 

Sent by: /Jilt-er L£cJg_~ 
Date sent: ~LIP. l 9~ Date Results neededz tf!1 I/ I~ 

. 
POP Sample ID No. of Anaylsis Request Matrix 

Containers 
a b c· d e f g h i j 

3'J}/. 01 x x ~u..,, 

CUSTODY TRANSFERS ANALYTICAL PARAMETERS 
·~~flh•ed byt Dete/Tl•e 

•"'"-rt~ 1. ~~ ./.f.lt:> 
A F 
B ~ ~ 'l,IM °lfl. G 
c 2. i~L ~-•D-fl.... ~ 
D 

co~ier: 'ilZ1~7l18f. E -~ 
Prftect Hnnager Approval: --'=------------
1.nb Hnnnger Approvn.I: --·--·---------------·---

II 
I 
.J 

Rentlll:kl 
Wei~~ 
Dry/ et 



• "''" 

SUB-CONTRACT DATA 

• 
''" 

• 
U0001~t 



,----c c 
t.: c 

~ i 

• 
Phone: 

~ 

• Control• ~or Environmental 
Pollution, Inc. 

P.O. Box 5351 
Santa Fe, NM 87502 

(505) 982-9841/(800) 545-2189 

PUP Analytical Services 
16~0 Lake Front Circle Ste B 
r h i;: Wo u I.I 1 e. n d , T x 77:380 

Order #: 96-08-115 
Date: 09/10/96 16: lB 
Work ID: Water <NR) 

Af;,;11: ... •on Lindquist 
111voice Numbe1·: 

Date Received: 08/20/96 
Date Completed: 09/10/96 
Client Code: POP_ANALYT 

SAMPbE IDENTIEICATION 

S.:imp le 
Nw.WJ.:. 
01 

Sc11mr le 
~~---P~eli.I.~~i~R~t~i~o~n~~~-
3~31. 01 

Sample 
~umbi:r 

Our· reports are rendered upon the condition that they are not 
to be reproduced wholly or in pert ,or advertising and/or 
other rurpose~ over our signature or in connection with our 
nam~ without special permission in writing. 

Remainder of sample(s) for routine analysis 
will be disposed of three weel~e from final 
report date. Sample(s) for bacteria analysis 
only, will be disposed of immediately after 
analysis. This is not applicnble if other 
arrangements have been made. 

Sa1np le 
Pe iii r 1 P ~r_,.,1 ..... o.w..n __ _ 

• 



c ------r.: 
~ 

01··· 96-·08-115 
or;.· to/76 1li: ta 

Sample: 01A 3531.0l 

.Te _g;_ .L . .12.t?..!.fIJ..P. tJ..Q n 
ln!:~l llri!tnium 

'1.t.1111ple: OlB 3531. 01 

J ~" ~; l:_~l~il!J.lt~.19..!l 
n i'I ~ l 11m···~2b 
H,;;f! tum-2;,.'!a 

f " 1 !' 

Controls for E~onmental 
~~~~--..TfiliI.Jl~SU'=I.S BY SAl:!fb.~--~~~-

Page 2 

h1 PL- hl\QOl-6'- U) :l., Co 11 e ct e d: 

Result 
<0.001 

Q._ L,_ 
0. 001 

Ct1llect1uJ: 

Resul.i 
<0.6 

<2 

1 

R.,.J,..:-
0. 6 

2 

f l ~ ~ ' ~ 

Units ~l.Y...t!..!! @..Y. 
mg/liter 09/06/96 TM 

Units_ 
pCi/liteT' 
pCi/liter 

An1a!_yzed §.y_ 
09/04196 MM 
09/04/96 MM 

t f l 
' I' "' 

• 



·.~ • 

END OF REPORT 

• 

• 
( )( )()():.!~ 
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LABORATORY ANALYTICAL REPORT 

QUALITY ASSURANCE SAMPLE 

MPL-MW03-GW2 

'"" 



i ' 

9. A,estech 
~Texas, Inc. 

The~llb' People 
Slacel955 

i1 i 

4725 Ripftty Drive, Suite A 
El Pa50, Texas 79922-1028 
(915) 585-3443 • fax 585-4944 

CLIENT MEVATEC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

CLIENT SAMPLE ID : MPL-MW3-GW2-QA 
SAMPLE TYPE •.••• : Water 
SAMPLED BY •••••• : c. Clemen 
SUBMITTED BY •••• : C. Clemen 
SAMPLE SOURCE ••• : 

i 11. ~ 

• 

Inorganic Non-Metals 

Parameter 
Annoni a Nitrogen •••.•••.•••••.••• : 
Bi carbonate- .. ; •.......••...•••..• : 
Carbonate ••..•.................•. : 
Chloride .••...••.•••••••••••••••. : 
Cyanide, Total(Distillation) ••••• : 
Electrical Conductivity ••...••••• : 
Fluoride ••••.••.•..•••••••••••••• : 
Nitrate Nitrogen •••••••••.••••••• : 
Nitrite Nitrogen ••.•••.•••.••..•. : 
Nitrogen, Total Kjeldahl •.••••••• : 
pH ••••••••••••••••••••••••••••••• : 
Pheno 1 , Tota 1 •••••••••••••••••••• : 
Sulfate ..•....•.•.............•.. : 
Total Dissolved Solids ..•••••..•• : 
Total Organic Carbon ••••••••.•••• : 

(1) copy to Client 

Result 
<0.10 

220 
<2.0 
56 
0.42 

1100 
0.60 
8.3 

<0.50 
0.8 
7.5 

<0.01 
140 
830 

1.4 

DATA 

Unit 
mg/l 
mg/l 
mg/L 
mg/l 
1119/l 

umhos/cm 
mg/l 
mg/l 
mg/l 
mg/l 
s.u. 
mg/l 
mg/l 
mg/l 
mg/l 

TABLE 

Detection 
limit 
0.10 
2.0 
2.0 
5.0 
0.01 

0.50 
0.50 
0.50 
0.10 

0.01 
5.0 

10 
0.5 

i 

•--1 ANALYTICAL REPORT I 

SAMPLE NO. : 
INVOICE NO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7606151 
72161052 
09-03-96 

i'.1);...-;_ 

AUTHORIZED BY 
CLIENT P.O. : 
SAMPLE DATE ••• : 08-14-96 
SUBMITTAL DATE : 08-15-96 
EXTRACTION DATE: 

Analysis 
pate Test Method Analyst 

09-03-96 E-350.3 F. Armendariz 
08-26-96 STD METH 2320 B F. Armendariz 
08-26-96 STD METH 2320 B F. Armendariz 
08-27-96 EPA 300.0 F. Armendariz 
08-29-96 E-355.2 Triple Point labs 
08-26-96 STD METH 2510 B F. Armendariz 
08-16-96 EPA 300.0 F. Armendariz 
08-16-96 EPA 300.0 F. Armendariz 
08-16-96 EPA 300.0 F. Annendartz 
08-29-96 STD METH 4500 N-C Triple Point labs 
08-15-96 STD METH 4500-H+ F. Annendariz 
08-29-96 STD METH 5530-C Triple Poin.t Labs 
08-27-96 EPA 300.0 F. Armendariz 
08-16-96 EPA 160.1 F. Armendariz 
08-29-96 EPA 415.1 Triple Point labs .................. ._ ............ .......... 

--. ..._.. .. ....,.UN ...... CM9 ......... . 

~_..,..~ 
u11~111r."'1n n~i:r.Tnn 



472S Ripley Drive, Suite A Westech 
of Texas, Inc. 
The Quality People 

El Paso, Texas 79922-1028 
(915) 585-3443 • tax 585-4944 

ANALYTICAL REPORT 

Since 1955 

•
ENT MEVATEC CORPORATION 

BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

CLIENT SAMPLE ID : MPL-MW3-GW2-QA 
SAMPLE TYPE ••••• :Water 
SAMPLED BY •••••• : c. Clemen 
SUBMITTED BY •••• : c. Clemen 
SAMPLE SOURCE ••• : 
ANALYST ••••••••• : C. Warner 

SAMPLE NO. : 
INVOICE HO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

AUTHORIZED BY : 
CLIENT P.O. : 

7606151 
72161052 
08-28-96 

~"""2 

SAMPLE DATE ••• : 08-14-96 
SUBMITTAL DATE : 08-15-96 
EXTRACTION DATE: 
ANALYSIS DATE.: 08-28-96 

Method 8260 - Volatile Organics 

DAT A 

Parameter 
1,1,1,2-Tetrachloroethane •••••••• : 
1,1,1-Trichloroethane •••••••...•• : 
1,1,2,2-Tetrachloroethane •••••••• : 

,1,2,2-Tetrachloroethene ••••.••• : 
,1,2-Trichloroethane •••••••.•.•• : 
,1-Dichloroethane ••••••••••••••• : 

1,1-Dichloroethene •••••••••••.••• : 
1,1-Dichloropropene ••••••••••.••. : 
1,2-Dibromoethane (EDB) •••••••••• : 
1,2,3-Trichlorobenzene ••••••••••• : 
1,2,J-Trichloropropane ••••••••••• : 
1,2,4-Trichlorobenzene ••••.•.•••• : 
1,2,4-Trimethylbenzene •••••••.••• : 
1,2-Dichlorobenzene •••••••••••••• : 
1,2-Dichloroethane ••••••••••••••.• 
1,2-Dichloropropane ••••••.••••••• : 
1,3,5-Trimethylbenzene •••.••••.•• : 
1,3-Dichlorobenzene •••••••••••••• : 
l,J-Dichloropropane •••••••••••••• : 
1, 4-Dichlorobenzene •••••••.••••••• : 
2,2-Dichloropropane ••••.•.••••••• : 
2-Chlorotoluene •..•••.•.••.....•• : 
4-Chlorotoluene •••••••••••••••.•• : 
4-Isopropyltoluene ••••••••••••••• : 
Benzene ••••••••••••••••••.••••••• : 
Bromobenzene ••••••••••••••••••••• : 
Bromochloromethane ••••••••••••••• : 
Bromodichloromethane ••••••.•.•••• : 
Bromoform •••.••••••••••••••••••••• : 

romomethane • • • • • • • • • • • • • • • • • • • • • : 

(1) Copy to Client 

TABLE 

Result 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<10.0 
<5.0 
<5.0 
<5.0 
<5.0 

<10.0 
<5.0 
<5.0 
<5.0 

<10.0 
<5.0 

<10.0 
<5.0 
<5.0 
<5.0 
<5.0 

<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 

Detection 
Limit 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10.0 
5.0 
5.0 
5.0 
5.0 

10.0 
5.0 
5.0 
s.o 

10.0 
5.0 

10.0 
5.0 
5.0 
5.0 
5.0 

10.0 
10.0 
10.0 
10.0 
10.0 
.10.0 

--TTIClll, ..... ._ ~ MP11111 """'-"" -.r TO 'fWI ......,,.. .... 
1Bml. .... _,._ 1MSMPOllT CM Clllll.'f • COflll .. tTI: a.1'1111in. 

- MANAGING DIRECTOR 

"'' 

... 

.. 

.... 

'"" 

-



4725 Ripley Drive, Suite A Wes tech 
of Texas, Inc. El Paso. Texas 79922-1028 

(915) 585-3443 • fax 585-4944 
The Quality People 

Slnte 1955 

MEVATBC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WSMR, NH ~8002 

Parameter 

DAT A 

Carbon tetrachloride ••••••••••••• : 
Chlorobenzene ••..••••••••••.••••• : 
Chloroethane •••....•.•••.••..•••. : 
Ch:loroform ••••••••••••••••••••••• : 
Chloromethane ••.•••••••••.•••.••• : 
cis 1,2-Dichloroethene ••••••••••• : 
Dibromochloromethane ••••••••••••• : 
Dibromochloropropane (DBCP) •••••• : 
Oibromomethane ••••••••••••••••••• : 
Dicblorodifluoromethane •••••••••• : 
Dichloromethane ..•••••••••••••••• : 
thylbenzene •••••••••••..•••••••• : 

achlorobutadiene •••••••••••••• : 
sopropylbenzene ••••••••••••••••• : 

m, p - Xylene ••••••.•••••••••••••• : 
Napthalene •.••..••••••••••••••••• : 
n-Butylbenzene •••••.••••••••••••. : 
o-Xylene •••••••••••••.••••••••••• : 
Propylbenzene •••.•...••.•••••.••• : 
sec-Butylbenzene .•••••.•••..••••• : 
styrene •.•.•..•....••..••..•••..• : 
tert-Butylbenzene ••••••••••..••.• : 
Toluene •••••••••••••••••••••••••• : 
trans 1, 2-Dichloroethene •.•.•••..• : 
Trichloroethene ••••.•••••••••••.• : 
Trichlorofluoromethane ••..••••••• : 
Vinyl chloride •••••.••••••••••••• : 

· (1) Copy to Client 

TABLE 

Besult 
<5.0 

<10.0 
<10.0 

<5.0 
<10.0 
<5.0 

<10.0 
<10.0 
<10.0 
<10.0 

<5.0 
<10.0 
<5.0 
<5.0 

<10.0 
<5.0 

<10.0 
<10.0 

<5.0 
<10.0 

<5.0 
<10.0 
<10.0 

<5.0 
<5.0 

<10.0 
<10.0 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

7606151 
72161052 
08-28-96 

~r--r 

(Cont.) 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 

5.0 
10.0 
10.0 
5.0 

10.0 
5.0 

10.0 
10.0 
10.0 
10.0 
5.0 

10.0 
s.o 
5.0 

10.0 
s.o 

10.0 
10.0 
5.0 

10.0 
s.o 

10.0 
10.0 
s.o 
5.0 

10.0 
10.0 



4725 Ripley Drive. Suite A Westech 
of Texas, Inc. 
TheQllility People 

El Paso, Texas 79922-1028 
(915) 585-3443 • fax 585-4944 

ANAL mcAL REPORT 

Slnul955 

MEVATEC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

CLIENT SAMPLE ID : Trip Blank 
SAMPLE TYPE .•••• : Water 
SAMPLED BY .•••.• : C. Clemen 
SUBMITTED BY •••• : C. Clemen 
SAMPLE SOURCE ••. : 
ANALYST ••••••••• : C. Warner 

SAMPLE NO. : 
INVOICE NO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

AUTHORIZED BY 
CLIENT P.O. 

7606457 
72161052 
08-29-96 
~ ........... 
1 OF 2 

SAMPLE DATE ••• : 08-14-96 
SUBMITTAL DATE : 08-15-96 
EXTRACTION DATE: 
ANALYSIS DATE .: 08-28-96 

Metbod. 8260 - Volatile Organics 

DATA 

Parameter 
1,1,1,2-Tetrachloroethane •••••••• : 
1,1,1-Trichloroethane •••••••••••• : 
1,1,2,2-Tetrachloroethane •••••••• : 

,1,2,2-Tetrachloroethene •••••••• : 
1,2-Trichloroethane •••••••••••• : 

,l-Dicbloroethane ••••••••••••••• : 
1,1-Dichloroethene ••.•••••••••••• : 
1,1-Dichloropropene •••••••••••••• : 
1,2-Dibromoethane (EDB) •••••••••• : 
1,2,3-Trichlorobenzene .•••••.•.•• : 
1,2,3-Trichloropropane· ••••••••••• : 
1,2,4-Trichlorobenzene ••••••••••• : 
1,2,4-Trimethylbenzene ••••••••••• : 
1,2-Dichlorobenzene •••.•••••••••. : 
1,2-Dichloroethane ••••••••••••••. : 
1,2-Dichloropropane •••••••.••..•• : 
1,3,S-Trimethylbenzene ••••••••••• : 
1,3-Dichlorobenzene •••••••••••••• : 
1,3-Dichloropropane •••••.•••••••• : 
1,4-Dichlorobenzene •••••••••••••• : 
2,2-Dichloropropane •••••••••••••• : 
2-Chlorotoluene ••••••••.••••••••• : 
4-Chlorotoluene •••••••••••••••••• : 
4-Isopropyltoluene •••••••.•.••••• : 
Benzene •••••••••••••••••••••••••• : 
Bromobenzene ••••••••••••••••••••• : 
Bromochloromethane •••••••••.••••• : 
Bromodichloromethane ••••••••••••• : 
Bromoform •••.••••••••••••••••••••• : 

omomethane • • • • • • • • • • • • • • • • • • • • • : 

(1) copy to Client 

TABLE 

Result 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<5.0 
<2.5 
<2.5 
<2.5 
<2.5 
<5.0 
<2.5 
<2.S 
<2.5 
<5.0 
<2.5 
<5.0 
<2.5 
<2.5 
<2.5 
<2.5 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 
2.s 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
5.0 
2.5 
2.5 
2.5 
2.5 
5.0 
2.5 
2.s 
2.5 
5.0 
2.5 
5.0 
2.5 
2.5 
2.5 
2.5 
5.0 
5.0 
5.0 
5.0 
5.0 
s.o 

MANAGING DIRECTOR 

"'' 

"'" 



4725 Ripley Drive. Suite A Westech 
of Texas, Inc. El Paso, Texas 79922· l 026 

(915) 565-3443 • iax 565-4944 
The Quality People 

Since 1955 

•
IENT MEVATEC CORPORATION 

BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

Parameter 

DAT A 

carbon tetrachloride ••••••••••••• : 
Chlorobenzene •••••••••••••••••••• : 
Chloroethane ••••••••••••••••••.•• : 
Chloroform ••••••••••••••••••••••• : 
Chloromethane •••••••••••••••••••• : 
cis 1,2-Dichloroethene ••••••••••• : 
Dibromochloromethane ••••••••••••• : 
Dibromochloropropane (DBCP) •••••• : 
Dibromomethane ••••••••••••••••••• : 
Dichlorodifluoromethane ••.••••.••.• : 
Dichloromethane •••••••••••••••••• : 
thylbenzene •••.•••••••.••••••••• : 
xachlorobutadiene •••••••••••••• : 

sopropylbenzene ••••••••••••••••• : 
m, p - Xylene ••••••••••••••••••••• : 
Napthalene ••••••••••••••••••••••• : 
n-Butylbenzene ••••••••••••••••••• : 
o-Xylene · ••••••••••••••••••••••••• : 
Propylbenzene •••••••••••••••••••• : 
sec-Butylbenzene ••••.•••• -•••••••• : 
styrene ..•••••••••••.••••...•••.• : 
tert-Butylbenzene •••••••••••••••• : 
Toluene ••••...•••••.••••..••••••• : 
·trans l, 2-Dichloroethene ••••••••. : 
Trichloroethane •••.•••••..•••.••• : 
Trichlorofluoromethane ••••••••••• : 
Vinyl chloride •••••.••••••••••••• : 

(1) Copy to Client 

TABLE 

Result 
<2.5 
<5.0 
<5.0 
<2.5 
<5.0 
<2.5 
<5.0 
<5.0 
<5.0 
<5.0 
<2.5 
<5.0 
<2.5 
<2.5 
<5.0 
<2.5 
<5.0 
<5.0 
<2.5 
<5.0 
<2.5 
<5.0 
<5.0 
<2.5 
<2.5 
<5.0 
<5.0 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE : 

7606457 
72161052 
08-29-96 
~IV 
2 OF 2 

(Cont.) 

Unit 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 
2.5 
5.0 
5.0 
2.5 
5.0 
2.5 
5.0 
5.0 
5.0 
5.0 
2.5 
5.0 
2.5 
2.5 
s.o 
2.5 
5.0 
s.o 
2.5 
5.0 
2.5 
5.0 
s.o 
2.5 
2.5 
5.0 
s.o 



Westech 4725 Ripley Drive, Suite A 
El Paso, Texas 79922-1028 ANALYTICAL REPORT 

of Tex•a, Inc. 
The Q!Blity People 

191 Sl 585-3443 • fax 585-4944 

Slncd955 

•
IENT MEVATEC CORPORATION 

BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

CLIENT SAMPLE ID : MPL-MW3-GW2-QA 
SAMPLE TYPE ••••• : Water 
SAMPLED BY •••••• : C. Clemen 
SUBMITTED BY •••• : C. Clemen 
SAMPLE SOURCE ••• : 
ANALYST ••••••••• : C. Warner 

SAMPLE HO. : 
INVOICE HO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE 

AUTHORIZED BY : 
CLIENT P.O. : 

7606151 
72161052 
09-05-96 
~~ 
1 OF 2 

SAMPLE DATE ••• : 08-14-96 
SUBMITTAL DATE : 08-15-96 
EXTRACTION DATE: 08-20-96 
ANALYSIS DATE .: 08-23-96 

Method 8270: Semi Volatiles by Capillary Column GC/MS 

DAT A 

Param.eter 
2,4,5-Trichlorophenol •••••••••••• : 
2,4,6-Trichlorophnol •••••••.••••• : 
2,4-Dichlorophenol ••••••••••••••• : 

,4-Dinitrophenol ••••••••..•••••• : 
-Chlorophenol ••••••••••••••.•••. : 
-Methylphenol ••••••••••••••.•••• : 

2-Nitrophenol •••••••••••••••.•••. : 
3-Methylph.enol •••.••••••••••.•••• : 
4-Chloro-3-methylphenol ••••••••••• 
4-Methylphenol ••••••••••••••••••• : 
Pentachlorophenol •••••••••••••••• : 
Phenol ••••••••••••••••••••••••••• : 
Bis(2-chloroethoxy)methane ••••••• : 
1,2,4-Trichlorobenzene ••••••••••• : 
Naphthalene •••••••••••••••••••••• : 
·4-Chloroaniline •••....•.••••••••• : 
Hexachlorobutadiene •••••••••••••• : 
2-Methylnaphthalene •••••••••••••• : 
Hexachlorocyclopentadiene •••••.•• : 
2-Chlor~naphthalene .••.•••••••••• : 
2-Nitroaniline ••••••••••••••••••• : 
Dimethyl phthalate ••••••••••••••• : 
Acenaphthylene ••••••••••••••••••• : 
3-Nitroaniline ..•••••••••..•••••• : 
Acenaphthene ••••••••••••••••••••• : 
Dibenzofuran ••••••••••••••••••••• : 
2,4-Dinitrotoluene •••••••.••••••• : 
2,6-Dinitrotoluene ••••••••.•••••• : 
Diethyl phthalate •••••••••••.•.•• : 

-ChlorOphenyl phenyl ether •••••• : 

(1) copy to Client 

TABLE 

Result 
<10. 
<10. 
<10. 
<SO. 
<10. 
<10. 
<10. 
<20. 
<20. 
<10. 
<50. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10 
<10. 
<10. 
<10. 

Unit 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 

Detection 
Limit 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
20. 
20. 
10. 
so. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
so. 
10. 
10. 
so. 
10. 
10. 
10 
10. 
10. 
10. 

"'" 

''" 

'"" -



Westech 4725 Ripley Drive, Suite A 
El Paso, Texas 79922· 1028 of Texas, Inc. 

The QuAU.ty People 
(91 SI SBS-3443 • fax 585-4944 

Since 1955 

•
IENT MEVATEC CORPORATION 

BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

Parameter 

DATA 

Fluorene ••••••.....•••••••..••••• : 
4-Nitroaniline ••••••••••••••••••• : 
2-Methyl-4,6-dinitrophenol ••••••• : 
N~Nitrosodiphenylamine ••••••••••• : 
4-Bromophenyl phenyl ether ••••••• : 
Hexachlorobenzene •••••••••••••••• : 
1,2-Dichlorobenzene •••••••••••••• : 
1,3-Dichlorobenzene •••••••••••••• : 
1,4-Dichlorobenzene •••••••••••••• : 
Phenanthrene •••••••••••••••••.•••• : 
Anthracene ••••••••••••..•..•.•••• : 
i-n-butyl phthalate .•••••.••.••.• : 
uoranthene ••••••••••••.•••••••• : 
rene ••.••••••••.••...•..••.•••• : 

Butyl benzyl phthalate ••••••••••• : 
3,3 1 -Dichlorobenzidine ••••••••••• : 
Benzo(a)anthracene .•••••••••••••• : 
Bis(2-ethylhexyl) phthalate •••••• : 
Chrysene ••••••••••••••••••••••••• : 
Di-n-octyl phthalate ••••••••••••• : 
Benzo(b)fluoranthene ••••••••••••• : 
Benzo(k)fluoranthene ••••••••••••• : 
Benzo(a)pyrene ••••••••••••••••••• : 
Indeno(l,2,3-cd)pyrene ••.•••.•••• : 
Dibenzo(a,h)'anthracene ••••••••••• : 
Benzo(qhi)perylene ••••••••••••••• : 
Benz idine •••••••••••••••••••••••• : 
Bis(2-Chloroethyl)ether •••••••••• : 
Bis(2-Chloroisopropyl)ether •••••• : 
2,4-Dimethylphenol ••••••••••••••• : 
Hexachloroethane ••••••••••••••••• : 
Isophorone •••••••.••••.••.•••••.. : 
Nitrobenzene ••••••••••••••••••••• : 
H-Nitrosodimethylamine •.•••••.••• : 
Pyridine ••..••••••.•••••••••••••• : 
N-Nitroso-di-n-propylamine ••••••• : 

iline ..•..••..••..•.••........• : 
enzyl a1cohol ••••••••••••••••••• : 

(1) Copy to Client 

TABLE 

Result 
<10. 
<20. 
<30. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10 
<10. 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7606151 
72161052 
09-05-96 
-;;f't:fl"~ 

2 OF 2 

(Cont.) 

Unit 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
u9/L 
ug/L 
uq/L 
UCJ/L 
uq/L 
uq/L 
UCJ/L 
uq/L 
uq/L 
uq/L 
UCJ/L 
uq/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 

Detection 
Limit 
10. 
20. 
30. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10 
10. 



4725 Ripley Drive, Suite A Weatech 
of Texas, Inc. 
The Quality People 

El Paso, Texas 79922-1028 
19151 585-3443 • fax 585-4944 

ANALYTICAL REPORT 

Since 1955 

•
LIENT MEVATEC CORPORATION 

· BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

CLIENT SAMPLE ID : MPL-MW3-GW2-QA 
SAMPLE TYPE ••••• : Water 
SAMPLED BY •••••• : c. Clemen 
SUBMITTED BY •••• : c. Clemen 
SAMPLE SOURCE ••• : 
ANALYST ••••••.••• : A. Skornia 

SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE 

AUTHORIZED BY : 
CLIENT P.O.. : 

7606151 
72161052 
09-06-96 
~,,,,,....,, 

1 OF 1 

SAMPLE DATE ••• : 08-14-96 
SUBMITTAL DATE : 08-15-96 
EXTRACTION DATE: 08-20-96 
ANALYSIS DATE .: 09-04-96 

Method 8080 - Pesticides & PCB'S 

DAT A 

Parameter 
4, 4 I -DDD ••••••••••••••••••••••••• : 
4, 4 I -ODE ••••••••••••••••••••••••• : 
4, 4 I -DDT ••••••••••••••••••••••••• : 
ldrin .•.•......•.•••••••••.••.•• : 
lpha-BHC •••••••••••••••••••••••• : 
eta-BHC ••••••••••••••••••••••••• : 

delta-BHC •••••••••••••••••••••••• : 
Chlordane •••••••••••••••••••••••• : 
Dieldrin •••••••••••••••••..•..•.. : 
Endosulfan I ••••••••••••••••••••• : 
Endosulf an II •.••••••.•••••...••. : 
Endosulfan sulfate •••.•••••.•.••• : 
Endrin ••.••••••.••••••••••••••••• : 
Endrin aldehyde •••••••••••••••••• : 
Heptachor •••••.••••.•.•••••••.•.. : 
Hetachlor Epoxide •••••••••••••••• : 
Lindane ........................... : 
Methoxychlor ••••••••••••••••••••• : 
Toxaphene •••••••••••••••••••••••• : 
PCB 1016 ••••••••••••••••••••••••• : 
PCB 1221 ••••••••••••••••••••••••• : 
PCB 1232 ••••••••••••••••••••••••• : 
PCB 1242 ••••••••••••••••••••••••• : 
PCB 1248 ••••••••••••••••••••••••• : 
PCB 1254 ••••••••••••••••••••••••• : 
PCB 1260 ••••••••••••••••••••••••• : 

{l) Copy to Client 

T A B L E 

Result 
<0.10 
<0.10 
<1.0 
<1.0 
<1.0 
<1.0 
<0.5 
<1.5 
<0.5 
<0.5 
<1.0 
<0.5 
<1.0 
<1.0 
<0.5 
<1.0 
<0.5 
<1.0 
<1.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 

Detection 
Limit 

0.10 
0.10 
1.0 
1.0 
1.0 
1.0 
0.5 
1.5 
o.s 
o.s 
1.0 
o.s 
1.0 
1.0 
0.5 
1.0 
0.5 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

llJIUllYftCAl _..,.. .,....._ MIMll """" ... , 'NI ""9Mlll'tlflt 
1WTB. ...,,. ...... 1'N9 RIPO«T CM MLW • COND ti tl"I 8111'MIT. 

MANAGING DIRECTOR 
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li. 

9 4725 Ripley Drive, Suite A 
Westech El Paso, Texas 79922-1028 
of Texas, Inc. ,915, 585-3443 • fax 585-4944 
The Qualib' People 

Slncel955 

CLIENT MEVATEC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

CLIENT SAMPLE ID : MPL-MW3-GW2-QA 
SAMPLE TYPE ••••• :Water 
SAMPLED BY •••••• : C. Clemen 
SUBMI'l"l'EO BY •••• : C. Clemen 
SAMPLE SOURCE ••• : 

i 

Radiological 

Radium 226 
Radium 228 

~ara11eter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 

(1) • to Client 

DAT A 

Result Unit 
0.B+/-0.5 pCi/L 

<2.0 pC1/L 

TABLE 

Detection 
Limit 

• 

0.6 
2.0 

I ANALYTICAL REPORT I 
SAMPLE NO. : 
INVOICE NO.: 
REPORT DATE: 
REVIEWED BY: 
PAGE 

7606151 
72161052 
09-09-96 
-:i#!tMf'-" 

1 OF 1 

AUTHORIZED BY 
CLIENT P.O. 
SAMPLE DATE ••• : 08-14-96 
SUBMITTAL DATE : 08-15-96 
EXTRACTION DATE: 

Analysis 
Date Test Method Analvst 

Subbed out to CEP 
09-09-96 Subbed out CEP CEP Labs 

=--~~=.==...-:.=-:. =---~~ 

~A_ 
MANABINO OtRl1CTOR 



estech El Paso, Texas 79922-1028 9. 4725 Ripley Drive, Suite A 

of Texas, Inc. c91515e5-3443 • fax 585-4944 
The Qualicy People 

Slncel955 

CLIENT MEVATEC CORPORATION 
BLDG S-146 W 
PO BOX 399 
WSMR, NM 88002 

DATA 

es.r1meter R~~ylt Yna 
Total Mercury . <0.001 mg/L . . . . . . . . . . . . . . . . . . . . . 
Total Molybdenum . <0.01 mg/L . . . . . . . . . . . . . . . . . . 
Total Nickel . <0.05 mg/L . . . . . . . . . . . . . . . . . . . . . . 
Total Potassium . 21 mg/L . . . . . . . . . . . . . . . . . . . 
Total Selenium . <0.005 mg/L . . . . . . . . . . . . . . . . . . . . 
Total Silver . <0.01 mg/L . . . . . . . . . . . . . . . . . . . . . . 
Total Sodiu11 . 210 mg/L. . . . . . . . . . . . . . . . . . . . . . . 
Total Thallium . <0.05 mg/L . . . .. . . . . . . . . . . . . . . . . 
Total Vanadium . 0.02 mg/L . . . . . . . . . . . . . . . . . . . . 
Total Zinc . . <0.08 mg/L ........................ 
Total Uranium . 0.002 mg/L . . . . . . . . . . . . . . . . . . . . . 

(1) Copy to Client 

~ ! ! 1 J 1 ' " ' 1 
~ 1 f ~ J 

• 

TABLE 

Detection 
Limit 
0.001 
0.01 
0.05 
1.5 
0.005 
0.01 

40 
0.05 
0.01 
0.08 
0.001 

l f, 7j 

ANALYTICAL REPORT 

SAMPLE NO. : 
INVOICE NO. : 
REPORT DATE: 
REVIEWED BY: 
PAGE 

(Continue) 

Analysis 
Datg It~t f:1gtbod 

08-23-96 SH 31128 
09-03-96 SH 31138 
09-03-96 SM 31118 
09-03-96 SM 31118 
08-21-96 SM 31138 
09-03-96 SM 31118 
09-03-96 SM 31118 
09-03-96 SM 31118 
09-03-96 SH 31138 
09-03-96 SM 31118 
09-09-96 Subbed to CEP 

7606151 
72161052 
09-09-96 
-;;tf!'~-1' 
2 OF 2 

An1lnt 
N.Munir 
Triple Point Labs 
Triple Point Labs 
Triple Point Labs 
ff .Munir 
Triple Point Labs 
Triple Point Labs 
Triple Point Labs 
Triple Point Labs 
Triple Point Labs 
CEP Labs 

J. ~ ' ' ' 1 
I I r .., 

' 



l Ii 
"' 

.... 9 • 
CJWN or CUSTODY RICORD 

PAGE_ ._\_ _Of_ \ 

PllMEl:I' NMIE 

.. r1...-....... :!1-<:,.., ... Q..i\ I 
L---~-J~~~'(Fd~:::::.......,...~~---.,.~~---1~ 

llAlRIX I.All NO. i 

I \ I 

7 /;~~:. 
~h#9'1 /Ao I Tt. ~,, t, 1-fcDt,JS l I ,__, I - I< IX ct•'-
I" I IL ,. & , I '""' I __, I I I IX. HP(), 

I roo-( ',,. fy .....,, - I I r Ix . ...-V:. <>I-I 
I I I "1,rO .,....( • "I:., 1 l;v 1 I I I I')( 1-/,_ f ()..i. 

I I I ¥~-' :,1.1J (A.I 'I I I I I)<. JIC./ 
I I L c I~ s s c,,.J - '?...I I I I I I X x -rt.:, .. 1~1-~ 
( IL<,l•u ~ 2 I I I I I I I)<. JU 11..~, .. lt:.H. 
I 

J ll;fct,J /,.J I I I I I I I I IX. "'#t>, 
7/Jl/9/, I'/~ It.. 9{•1J 1-J - I I I I I I I I I Ix 1-l ~o.; ,, 

" l.M-.1 .... , .A<. C' "7'£11' ~ -A tJK I I , J I 

PRQIECT NalWDt 

PROEI' IMflGER 

b,.tW• . "Do,.,~s 
SHPPIC I>. t«J. 

'+r..o<o1a.. 

SMFlES RO:EMD 

101'M. NO. Of aJfl'MtEJtS 

~ OF CUS1lllJr SEAlS 

1 .. BKn 11¥· 

~d~--

,. ·-,U~~ /'".k ·-- ~ 
lEEIVED BY: 

(111£ I om) 

I \\\: I GOOO COOIDf/CHllD I I SPECw. ~· / IDllNIS: 

COfRRUS TO RB:0RD 

Pl.EASE USE BAU. POINT PEN 

x Wi.< ' 

I .l. ~ • l.JllDRAlllff:' .... ..._.._I >~ ltilW5IED Br: -,,,.-,/"-/'~/ ~ ,--·-·-·-,. 
IJI"' V _..y_ ~ ..,.-.~_./ 

(PRtmD~ ~~k,ur-
RBDEDB't': ~ <'1,"'1- b;:;: r;Y 
(llE 71ifi.1 ""' (JIE I ~~~IS-?6 //Yl'Jf}_ 

DISTRIBUTION: WHITE· PROJECT FlES; YBJ.OW ·LAB; PNC -Aao COPY 



'''" 



• 

• 

• 

DELINEATION OF GROUNDWATER CONTAMINATION 
NEAR THE MAIN POST LANDFILL AND 

FORMER STP EFFLUENT DISCHARGE AREAS 

WlllTE SANDS MISSILE RANGE 

SubmJtted to: 

U.S. Army 
White Sandi MbsUe Range 

National Range Directorate of Environment and Safety 
White Sands Mls~lle Range, New Mexico 88002-5048 

December 1997 

Submitted by: 

MEVATEC Corporation 
Bnildin& 126 

White Sands Mb1lle Range, New Mexico 88002 



• TABLE OF CONTENTS 
~ fut 

LIST OF ACRONYMS v 

EXECUTIVE SUMMARY vi 

l ,' INTRODUCTION 

2. WIIlTE SANDS MISSILE RANGE - BACKGROUND 2 
2.1 Location and Setting 2 
2.2 Regional GeOlogy 2 
2.3 Site Geology 5 
2.4 Regional Hydrogeology 5 

2.4.l Surface Water 5 
2.4.2 Groundwater 6 

3. SITE DESCRIPTION AND BACKGROUND 6 
3.1 Previous Investigations 9 

3.1.1 USGS Water Resources Investigations 9 
3.1.2 Phase I RFI 9 • 3.1.3 PhaseilRFI 12 
3.1.4 Groundwater Monitoring at the Main Post Landfill 12 

4. DESCRIPTION OF WORK 14 
4.1 Monitoring Well Installation 14 
4.2 Groundwater Samplina and Analysis 18 

5. REGULATORY BACKGROUND 23 

6. SUMMARY OF ANALYTICAL RESULTS 27 I 7. CONCLUSIONS 37 

REFERENCES 39 

APPENDIX A - Borehole Lithologic Logs, Well Construction Diagrams, Geophysical Logs 

• iii 



• TABLE OF CONTENTS (cont.) 

List of Flprcs 

2· I White Sands Missile Range Location Map 
2-2 Generalized East-West Cross Section Across the Southern Part 

of the Tularosa Basin, New Mexico 
3·1 Location ofWSMR Sewage Treatment Plant 
3-2 1963 WSMR Aerial Photograph of Effluent Drainage Areas 
3-3 Groundwater Elevation Map (March 1982) 
4·1 Location of Monitoring WcUs and Test WeUs 
4-2 Groundwater Potentiometric Surface Map 
6-1 Total Dissolved Solids in Groundwater lsoconcentration Map 
6-2 Dissolved Chloride .in Groundwater lsoconcentration Map 
6-3 Dissolved Sulfate in Groundwater lsoconcentration Map 
6-4 Dissolved Nitrate/Nitrite {as N) Isoconcentration Map 
6-5 Total Cyanide in Groundwater Isoconcentration Map 

3 
4 

8 
10 
11 
IS 
21 
32 
33 
34 
35 
36 

• List oCTablg 

• 

4·1 Monitoring Well Construction Data for SWMUs 82 and 83 17 
4-2 Monitoring Wells Included in the Groundwater Investigation 19 
4-3 Field Water Quality Measurements at Monitoring Wells and Test Wells 22 
4-4 Analytical Requirements for Groundwater Samples 23 
S-1 Selected U.S. EPA and New Mexico Groundwater Protection Standards 25 
6-1 Results of Groundwater Analyses for the Fonner STP Effluent Discharge Arca 29 

WSMR Sewage Treatment Plant Monitoring Wells 
. 6·2 Results of Groundwater Analyses for the Former STP Effluent Discharge Arca 30 

Main Post LandfiU Wells 
6-3 Results of Groundwater Analysis for the Former STP Effluent Discharge Area 31 

WSMR Test Wells 

iv 



LIST OF ACRONYMS • ASTM American Society of Testing Materials 
BGM BackgroWld Groundwater Monitoring 
cm Centimeter 
c Celsius 
EPA U.S. Environmental Protection Agency 
ft Feet 
GWPS Groundwater Protection Standard 
ICPES Inductively Coupled Plasma Electron Spectrometry 
IRP Installation Restoration Program 
Km Kilometers 
m Meters 
MCL Maximum Contaminant Level 
mg!L Milligrams per Liter, equivalent to parts per million 
µg/L Micrograms per Liter, equivalent to parts per billion 
µSiem Microsiemens per Centimeter 
MSL Mean Sea Level 
MP Measuring Point 
MPL Main Post Landfill 
NA or NE Not Applicable or Not Established 
NAD North American Datum 

• NASA National Aeronautics and Space Agency 
NAVO North American Vertical Datum 
ND Not Detected 
NMED New Mexico Environment Department 
NMSWMR New Mexico Solid Waste Management Regulations 
NMWQCC New Mexico Water Quality Control Commission 
NRES-E National Range Directorate of Environment and Safety· 

Environmental Services Division 
PCB Polychlorinated Biphenyl 
pCi/L PicoCuries per Liter 
PVC Polyvinyl Chloride 
RCRA Resource Conservation and Recovery Act 
REC Record of Environmental Consideration 
RFA RCRA Facility Assessment 
RFI RCRA Facility Investigation 
RPPBA Real Property Planning Board Action 
STP Sewage Treatment Plant 
svoc Semivolatile Organic Compounds 
SWMU Solid Waste Management Unit 
sq. km Square Kilometers 
TCLP Toxic Characteristic Leachate Procedure 

• v 



• 

• 

• 

TECOM 
UTM 
voes 
TDS 
TI ' 
TKN 
USGS 
WSMR 

LIST OF ACRONYMS (cont.) 

U.S. Anny Test and Evaluation Command 
Universal Transverse Mercatum 
Volatile Organic Compounds 
Total Dissolved Solids 
Technical Inspector 
Total Kjeldahl Nitrogen 
United States Geological Survey 
White. Sands Missile Range 

v 



• 

• 

EXECUTIVE SUMMARY 

The results of groundwater monitoring conducted at the White Sands Missile Range (WSMR) Main 

Post Landfill indicated levels of cyanide in excess of New Mexico Environment Department 

~tandards. These concentrations were observed in both the upgradient and downgradient landfill 

monitoring wells. The objective of this study was to provide additional hydrologic information 

regarding the possible source area and extent of cyanide contamination first identified in June 1996 

during the Main Post Landfill groundwater monitoring program. To supplement existing 

groundwater data, six additional monitoring wells were installed both upgradient and downgradient 

of the landfill. Groundwater samples were collected from the new wells, existing monitor wells 

and WSMR test wells. The$e wells are located upgradient and downgradient of the landfill, and 

upgradient and downgradient of the. WSMR former Sewage Treatment Plant (STP) eftluent drainage 

ditches (SWMUs 82 and 83). From 1958 to 1986, sewage effluent from the STP was discharged 

to these two surface drainage ditches that channeled effluent to impoundment areas which acted as 

evaporation and percolation. beds. The Main Post Landfill is now situated near the former effluent 

impoundment areas. 

The results of this groundwater study indicates the highest total cy~de concentrations in 

groundwater below the southern boundary of the Main Post Landfill, at the approximate location of 

the former effluent impoundment areas. Maximum concentrations of total dissolved solids, 

chloride, sulfate, and nitrate/nitrite were also reported from this area. Although at lesser 

concentrations, each of these constituents were detected from wells located significantly upgradient 

and sidegradient of the landfill. The nature and distribution of cyanide and other groundwater 

constituents suggests the former effluent drainage and impoundment areas were the source for 

grouildwater contamination rather than leachate from the Main Post Landfill. 

·This study . provided preliminary information regarding the presence of cyanide and other 

groundwater contaminants in the vicinity of the Main Post Landfill and the former effluent drainage 

areas. However, the study results do not reveal sufficient information to fully delineate the extent 

of cyanide and other groundwater contamiruints. Additional groundwater characteriz.ation studies in 
this area should be conducted to fully delineate the contaminant plume, evaluate existing and 

potential exposure pathways, and provide alternative recommendations for remedial actions, if 

Wamuited . 
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1. INTRODUCTION 

Total cyanide concentrations in groundwater at WSMR were fust identified during the groundwater 

monitoring program at the Main Post Landfill in June 1996. The program consisted of the collection 

of groundwater samples from four monitoring wells (one upgradient and three downgradient) over 

fiv!= sampling events. Concentrations of total cyanide were detected above New Mexico Water 

Quality Control Commission (NMWQCC) protection standards and U.S. F.nvironmental Protection 

Agency (EPA) Maximum Contaminant Levels (MCLs) from each well, during all five sampling 

events. 

This groundwater study was conducted to provide additional infonnation regarding the possible 

source area and extent of cyanide· contamination first identified during the Main Post Landfill 

groundwater monitoring program. To supplement existing growidwater data, six additional 

monitoring wells were installed both upgradient and downgradient of the landfill. Groundwater 

samples were collected from a total Qftwenty-two wells which included the newly installed wells, 

existing monitoring wells and WSMR test wells. Each sample was analyz.ed for total cyanide, as 

well as other growidwater-quality constituents including total dissolved solids (1DS), chloride, 

fluoride, sulfate, nitrate/nitrite, etc. 

The wells included in the sampling program are also located upgradient and downgradient of the 

WSMR former Sewage Treatment Plant (STP) effluent drainage ditches, which are located east and 

upgradient of the Main Post Landfill. Sewage effluent from the STP was initially discharged to a 

natural surface drainage channel, and later diverted to two parallel drainage ditches. The original 

surface drainage channel and the two parallel drainage ditches channeled effluent to impoundment 

areas which acted as evaporation and percolation beds. The Main Post Landfill is now located at 

the position of the former effluent impoundmcnt areas . 



2. WlllTE SANDS MISSILE RANGE - BACKGROUND e 2.1 Location and Setting 

• 

• 

White Sands Missile Range is under the jwisdiction of the US Army Test and Evaluation Command 

(TECOM). Most of the installation is situated within the Tularosa Basin; with areas along the 

western and northwestern boundary extending into the Jomada de! Muerto Basin. WSMR is located 

in Doila Ana, Socorro, Lincoln, Otero, and Sierra Counties, New Mexico. The Main Post area of 

WSMR is located at the southwestern comer of the installation, approximately 27 miles (43.4 km) 

east-northeast of Las Cruces, NM and 45 miles (72.4 km) north of El Paso, TX (Figure 2-1). The 

WSMR. headquarters and mo5t installation support activities are located at the Main Post area. The 

WSMR is the largest land-area military installation in the United Sates, comprised of nearly 3,500 

square miles (5,631 sq. km) ofland. The installation is approximately 99 miles (159 km) long and 

25 to 40 miles (40.22 to 64.4 sq. JaD) wide. 

The WSMR is an outdoor laboratory consisting of a large complex of test ranges, launch sites, 

impact areas and instrumentation sites required to develop and test defensive .and offensive weapons . 

WSMR is designated as a national range whose mission is the support of missile development and 

test programs for the Army, Navy, Air Force, NASA and other government agencies. 

2.2 Regional Geology 

The WSMR lies within the Mexican Highland Section of the Basin and Range Province, 

characterized by a series of tilted fault blocks forming longitudinal, asymmetric ridges or mountains 

and broad intervening basins (Figure 2-2). The major portion of WSMR lies within the Tularosa 

Basin, which is bounded on the west by the Organ, San Augustin, and San Andres Mountains. The 

eastern limit of the Tularosa Basin lies outside of the range, and is formed from north to south by 

the Jicarilla, Sierra Blanca, and Sacramento Mountains (not shown on Figure 2-1 ) . 
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The Tularosa Basin contains thick sequences of Tertiary and Quaternary age alluvial and bolson fill 

deposits. These sediments, more than 5,000 feet (1,524 m) thick in some areas, consist mainly of 

silt, sand, gypsum and clay weathered from the surrounding mountain ranges. The average 

elevation ofthe basin floor is 4,000 feet above mean sea level and surface features consist of flat 

sandy areas, sand dunes, basalt flows, and playas or dry lake beds. Average elevation of mountains 

~ge from 5,700 feet (1,737.36 m) at St. Augustin Pass to more than 9,000 feet (2,743.2 m) at 

Salinas Peak, the tallest peak at WSMR. 

2.3 Site Geology 

Near surface geology in the vicinity of the effiucnt drainage ditches and the Main Post Landfill 

consists of unconsolidated alluvial sand, gravel, and loam up to a depth of about 15 feet (4.57 m) 

below ground surface. Below 15 feet (4.57 m) is older Quatemaryffertiary alluvial material, which 

consists of unconsolidated discontinuous deposits of gravelly sands, sandy silt and silty sand with 

thin clay and occasional caliche seams. These sediments were deposited by alluvial fans extending 

into the Tularosa Basin from the Organ, San Augustin and San Andres M~untains . 

2.4 Regional Hydrogeolo&Y 

2.4.1 Surface Water 

Very little surface water exists at WSMR due to the low annual precipitation, high 

evapotranspiration rates, and high infiltration characteristics of the soils. During the summer season 

when thunderstorm activity is most common, playas within the basin may contain standing water. 

Arroyos which drain the surrounding mountains usually contain water only following heavy 

precipitation events. The Tularosa Basin is a closed basin with no surface water drainage outside 

of WSMR. The study area is located on the eastern toe of a large alluvial fan originating from the 

eastern slope of the Organ Mountains. One large, and several smaller arroyos extend across the 

study area, from west to east. 
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l.4.2 Groundwater 

The WSMR Main Post obtains its potable water supply from the aquifer in the upper bolson 

deposits. The majority of the groundwater recharge to this bolson aquifer occurs through the coarse, 

unconsolidated Tertiary/Quaternary 8lluvial fan deposits and arroyos along the eastern flank of the 

Organ, San Augustin and San Andres Mountains. This aquifer consists of a wedge-shaped belt of 

potable water more than 30 miles (48.27 km) long (from north to south). Groundwater in the 

vicinity of the Main Post is of sufficient quality (less than 1,000 mg/L total dissolved solids) for 

human consumption. Further to the east, this water becomes more mineralized, primarily with 

sulfate and chloride. This is probably attributed to the slow migration rate of groundwater from 

recharge to discharge areas, and the presence of readily soluble minerals in the bolson sediments. 

Approximately 5 miles east of the study area is the freshwater-saline water interface. Beyond this 

interface, the groundwater is not p0table. 

3. SITE DESCRIPTION AND BACKGROUND 

The Main Post Landfill, located approximately 3 miles (4.83 km) east of.the WSMR Main Post 

Headquarters (Figure 3-1 ), occupies approximately 25 acres. The landfill accepts nonhazardous 

waste generated from all of the 850 residential units, as well as facilities located at the Post 

Headquarters. This includes residential, yard, and commercial waste. The landfill has been in 

operation since 1983. The Main Post Landfill is divided into three sections on the basis of period 

of usage and material disposed. These sections consist of the original landfill, the construction and 

demolition (C & D) materials disposal area, and the present sanitary landfill. 

The former effiuent drainage areas (WSMR Solid Waste Manaaement Units 82 and 83) consist of 

two parallel unlined earthen ditches located east of the WSMR sewage treatmeitt plant and west 

(upgradient) of the Main Post Landfill (Figure 3-1). Both ditches channeled effluent east for 

approximately 1,000 feet (305 m) to natural shallow depressions, to serve as evaporation/percolation 

beds for sewage effluent originating from the secondary clarifiers at the treatment plant. 
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Prior to the excavation of these ditches (date unknown), the effluent was discharged from the STP 

headgate and flowed in an easterly direction, along natural drainage patterm. A 1963 WSMR aerial 

photograph (Figure 3-2) shows the treatment plant, and the former natural drainage ditch and 

impoundment areas marked by the presence of abundant vegetation. The aerial photo also shows 

that the discharge areas extended to the west and south of what is now the present surface of the 

WSMR Main Post Landfill. WSMR records indicate effluent was discharged to these areas from 

1958 through 1986. 

Sewage effluent is now discharged via an effluent pipeline (constructed in 1986) to Davies Tank 

located approximately 3 miles (4.83 km) southeast of the treatment plant. (Davies Tank is a large 

shallow natural depression located along the east side of Range Road 19, between Range Road 3 and 

Nike Avenue). 

7 
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3.1 Previous Investigations 

3.1.1 USGS Water-Resources Investigations 

As part of the study for simulated Water-level and water-quality changes in the bolson-fill aquifer 

at WSMR, Risser (1988), stated that the effluent discharged from the sewage treatment plant 

(through the drainage ditches) represented a significant source of groundwater recharge to the 

bolson-fill aquifer. Risser (1988, p.15) calculated that ''Assuming that 30 percent of the total 

volume of water pumped from the Post Headquarters well field was returned to the ground by 

seepage from wastewater effluent, an average of 663 acre-feet of effluent per year may have 

recharged the aquifer from 1958 to 1982. Therefore, the total recharge by wastewater effluent 

during the past 25 years could have been as large as 16,000 acre-feet." The altitude of the 

potentiometric surface (1982 water levels) in the WSMR Main Post area wells (Figure 3-3) shows 

a slight groundwater rise or "mound" in the vicinity of the wastewater treatment plant. The 

presence of this mound is thought to be the result of the larae quantity of effluent from the ditches 

and impoundment areas, percolating and downwards and outwards in all. directions through the 

vadose zone, to the top of the. aquifer. 

3.1.2 Phase I RFI 

During the Phase I RCRA Facility Investigation (RFO (IT Corporation, 1992), forty-one soil 

samples were collected along the length of the parallel excavated drainage ditches and analyzed for 

volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), metals and total 

cyanide. Low levels ofSVOCs (less than I mg/Kg) were reported from a surface soil grab sample 

collected near the splitter box. Concentrations of silver, arsenic, barium, chromium, mercury, and 

lead were detected in all surface soil samples collected. Only chromium was detected above EPA 

action levels at four I-ft depth sample locations. The Phase I RFI report indicated the concentrations 

of these metals decreased as the sampling interval depth increased. Also, cyanide concentrations 

in soil were detected (ranging from 0.16 to IS mg/Kg) in almost all of the surface, I-foot and 2-foot 

samples collected along the length of the excavated drainage channels. The original natural effluent 

drainage channel was not investigated as part of the Phase I RFI . 

9 



• Figure3-2 1963 WSMR aerial photograph showing location of 
sewage treatment plant effluent drainage ditches. and 
effluent impoundment areas. Main Post Landfill is 
now situated northeast of former northern 
impoundment area. 
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3.1.3 Pbue II RFI 

During the Phase II RFI, surface soil samples were collected from nine soil borings at depth intervals 

of approximately 0-1 ft (0-0.3 m) and 1-2 ft (0.3 - 0.61 m) along the length of the drainage ditches 

(Sverdrup Environmental, Inc., 1994). Samples were also collected at 0-1 ft. (0-0.3 m), 2-3 ft. 

(0.61-0.91m), 4-5 ft. (1.22 -1.52 m) and 9-10 ft. (2.74 - 3.05 m) from two 10-ft. (3.05 m) borings 

located near the splitter box. All samples were analyzed for RCRA metals and total cyanide. Soil 

samples collected from the 0-1 ft. (0-0.3 m) depth were also analyzed by the Toxic Characteristic 

Leachate Procedure (TCLP) metals. The TCLP metals analysis represents metals concentrations 

following a laboratory leaching procedure to simulate groundwater leaching of soil constituents. 

Concentrations of arsenic, barium, chromium, lead, mercury, and silver were detected in some or all 

of the samples. Only chromium was reported above the EPA Subpart S action level for hexavalent 

chromium ( 400 mg/Kg) in two surface soil samples, however, these samples did not contain 

detectable levels of chromium in the TCLP analysis. Total cyanide was ~elected in most of the 

surface, 1- and 2-foot soil samples at concentrations ranging from 0. 73 to 8.22 mg/L. In addition, 

total cyanide was reported from one groundwater sample collected at well T-29 (located 

approximately 100 yards northeast of the drainage ditches) at a concentration of0.229 mg/L. 

During the Phase II RFI field activities, leakage from the sewage treatment plant splitter box into 

SWMU 83 was observed. The leakage, repaired in March 1997, created surface ponding of effluent 

in approximately the first 30 feet of the drainage ditch from the splitter box. 

3.1.4 Groundwater Monitoring at the Main Post Landfill 

From August 1996 throuah February 1997, groundwater monitoring was conducted from wells 

located at the WSMR Main Post Landfill. This study involved the collection and analysis of five 

independent groundwater samples from one upgradient and three downgradient monitoring wells 

to establish background groundwater quality at the landfill . 
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The results of the study detected total cyanide in the upgradient and all downgradient wells at the 

landfill. The reported cyanide groundwater concentrations (ranaina from 0.23 to 0.64 mg/L) from 

each well, during all sampling events, exceed the New Mexico Water Quality Control Commission 

(NMWQCC) groundwater protection standard (0.2 mg/L) and the EPA MCL (0.2 mg/L). In 

addition, detected concentrations of total dissolved solids, chloride, sulfate, and nitrate/nitrite 

exceeded expected background concentrations for this part of the bolson aquifer . 

13 



• 4. DESCRIPTION OF WORK 

The objective of this groundwater investigation was to provide additional information regarding the 

the cyanide groundwater contamination identified at the Main Post Landfill. Six monitoring wells 

(MPL-S, MPL-6, and MPL-7 downgradient; MPL-8, MPL-9, and MPL-10 upgradient) were installed 

to \ietermine the extent of impacted groundwater (Figure 4-1 ). Groundwater samples were collected 

from each of the new wells, existing monitoring wells and WSMR test wells located in the vicinity 

of the former drainage ditches, Main Post Landfill and sewage treatment plant to delineate the 

cyanide groundwater contamination. Analytical results were used to prepare isoconcentration maps 

of cyanide and various water quality constituents (IDS, chloride, sulfate, and nitrate/nitrite) to 

characterize the impacts to groundwater. 

Prior to beginning field activities, a WSMR Record of Environmental Consideration (REC) and Real 

Property Planning Board Action (RPPBA) were prepared and submitted for approval of the proposed 

monitoring well locations. Well locations were also approved by the WSMR National R.nge 

• Directorate of Environment and Safety .• Environmental Services Division (NRES-E). 

• 

4.1 Monitorin& Well Installatioa 

Well installation activities consisted of drilling 8-inch diameter boreholes using mud-rotary drilling 

methods. To describe subsurface conditions, drill cuttings were collected from S-ft. depth intervals, 

or upon noting a change in lithology. In addition to the general field lithologic log prepared by the 

site geologist, a detailed borehole lithologic log was prepared using a binocular microscope. The 

cuttings were elClllllined to describe grain size, sorting, mineralogy or lithology; degree of grain 

roundness, color, depth below land surface and thickness intervals. Copies of the field logs and 

detailed lithologic logs are provided in Appendix A . 
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The determination of depth of well screen interval and correlation of transmissive Ii tho logic units 

was aided by the use of the following borehole geophysical loas: 

1.) . Long-short normal resistivity 
2.) Spontaneous potential 
3.) Single-point resistance 
4.) Caliper 
5.) Neutron 
6.) Natural gamma 
7.) Bulk density 

The long-short normal resistivity, neutron and natural gamma logs provided the best information 

regarding lithology and depth to saturation in the alluvial sediments. Copies of geophysical logs 

for each of the boreholes are provided as part of Appendix A. 

Following completion of geophysical logging, each monitoring well was constructed using 4-inch 

(10.16 cm) diameter, flush-threaded, 20-foot (6.1 m) length polyvinyl chloride (PVC) (ASTM-D 

1785, Schedule 40), 0.010-inch (0.025 cm) slotted wire-wrap screens with~ 5-foot (1 .52 m) length 

of blank Schedule 40 PVC casing at the base to function as a well sump. Monitoring wells MPL-07, 

MPL-08 and MPL-10 were constructed with 30 feet (9 .14 m) of screen section to accommodate 

possible aquifer fluctuations. Upper well casing consists of 4-inch (10.16 cm) diameter, flush

threaded, Schedule 40 PVC riser. 

Clean, graded, 20-40 mesh siu silica sand was added to complete each screen interval filter pack 

from five feet (1 .52 m) above each screen to at least five feet (1 .52 m) below the base of the well 

sump. Upper seals are cons1ructed of five feet (1.52 m) of hydrated bentonite chips. Each borehole 

annulus is completed with a cement/bentonite slurry from the top of the upper seal tO ground surface. 

Well construction information is provided as part of Appendix A and sUIIllilariud in Table 4-1. 
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MPL-0! 20S ft 3,991.90 ft 32"22'25.148" 3,582, 7S0.238N 180-200 ft 
(62.48 m) (1,216.73 m) 106°25'41.721" 36S637.S84 E (S4.9-61m) 

MPlr06 190 ft 3,91S.91 ft 32°22'10.006" 3,582,280.Sl2N l6S-18S ft 
(51.91 m) (1,211.88 m) 106°25'31.908" 36S,S87.830 E (50.3 - 56.4 m) 

MPL-07 21Sft 3,983.89 ft 32"21'51.742" 3,S81,722.043N 180-210 ft 
(65.53 m) (1,214.14 m) 106°25'43.266" 365,583.480 E (S4.9-64 m) 

MPL-08 27S ft 4,058.48 ft 32"21 '44.SSB" 3,S81,520.224N 240-270 ft 
(83.83 m) (1,237.03 !II) 106"26'36.021" 364,201.645 E (73.1 - 82.3 m) 

MPL-09 235 ft 404S.96 ft 32"22'22.027" 3,S82,671 .9S8N 210-230 ft 
(71.62 m) (1233.21 m) 106"26'32.S42" 364,308.132 E (64 -70 m) 

MPL-10 27S ft 32"22'22.148" 3,S82,676.S38N 240-270 ft 
(13.82 m) 106"26'3S.009" 364,243.692E (73.1 - 82.3 m) 

I. und l'nnn-......., inlrUr ........... 
2. Elcv•ion Dllum Is NA VD - 1911, - - "'- IUIYO)I mrbr 
3. UnlYerul Tnnnenc McTUIOr Coocdlnlle S)'ltlln, Zone 13, NAO 1913 

Each well was developed by continuously surging and bailing using a 3-inch (7.62-cm) diameter, 

10-foot (3.05 m) steel bailer. Well development was considered complete.when the groundwater 

appeared to be clear, and water temperature, specific conductance and pH remained within a ten 

percent variance. Following construction of the concrete pad, each well was surveyed for horizontal 

and vertical location at the brass survey marker embedded into the concrete pad. 

The results of geophysical logging at the borehole for well MPL--09 indicated a groundwater 

saturation zone beginning at about 212 feet (64.6 m) below ground surface. The well was 

subsequently constructed with screen interval from 210 to 230 feet (64.0 - 70 m) below ground 

surface to monitor this perched zone. Following several episodes of well surging and bailing, no 

additional water was observed to enter the ~II. As of the date of this report, the water level in this 

well remains at the top of the Well sump, but below the screen interval, at approximately 230 feet 

(70. l m) below ground surface. As such, monitoring well MPL-09 was excluded from this 

investigation because the water in the well sump was not considered representative of groundwater 

conditions . 

17 



A second well (MPL-10) at this location was drilled and installed to screen the lower zone of 

• saturation noted on the geophysical logs, starting at about 236 feet (71.9 m) below ground surface. 

• 

• 

All waste drill fluids and cuttings gcilcrated durina the well installation were transferred to doublc

lincd roll-off boxes staged at each well site. The contents of each roll-off box were characterized 

fot: proper disposal. All down-hole drill tools, including drill pipe, drill bit, geophysical logging 

tools, mcasurina tape and other equipment were thoroughly decontaminated prior to and following 

use at each well location. All purge water and waste decontamination water was transferred to 55-

gallon drums staged at the drill site and characterized for proper disposal. 

4.l Groundwater Sampling and Analysis 

To delineate the extent of impacted groundwater, samples were collected from new wells and 

existing wells located in the vicinity of the Main Post Landfill and the former effluent drainage areas. 

These include the five new wells situated at the outer perimeter of the Main ~ost Landfill (MPL-05, 

MPL-06, MPL-07, MPL-08 and MPL-10), four wells at the edge of Main Post Landfill (MPL-01 , 

MPL-02, MPL-03, and MPL-04), the four wells at the WSMR sewage treatment plant (SMW-1, 

SMW-2, SMW-3 and SMW-4), one well located at the Temperature Test Facility (E-3), and eight 

WSMR Test wells (f-11 , T-15, T-27, T-28A, T-29, T-34, T-35, and T-37) situated throughout the 

study area. Table 4-2 and Figure 4-1 provide the locations of each of the wells. 

All of the MPL- wells, SMW- wells and the E-3 well are screened at the upper portion of the aquifer, 

at the saturated/unsaturated zone interface. All MPL· wells, SMW-wclls and the E-3 well are 

constructed of 4-inch (10.16 cm)diametcr PVC screen and casing and were fully developed (surged 

and bailed) prior to sampling (ESE, 1996 and MEV A TEC, 1996 and 1997). Screens arc factory 

slotted, generally with O.oI -inch openings. Filter packs on each of these wells were specifically 

designed for groundwater level measurements and the collection of groundwater samples. Each of 

the filter packs are scaled with not less than 5 feet of hydrated bcntonitc and completed with ccment

bcntonitc slurry to the surface to prevent miption of contamination . 
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MPL-01 

MPL-03 

MPL-04 

MPL-05 

MPL-06 

MPL-07 

MPL-08 

MPL-10 

SMW-1 

SMW·2 

SMW·3 

SMW-4 

E·3 

T-11 

T-15 

T-27 

T·29 

T-34 

T·3S 

220ft 
(67.06m) 

220ft 
C67.06ml 
221.5 ft 

(69.65 m) 
Wit 

(61.58m) 
205 ft 

(ts2.4Sm) 
190ft 

(57.91 m) 

21Sft 
(65.SJ m) 

275 ft 
CIJ.12m) 

275ft 
(13.12 m) 

216.21 ft 
(17.26m) 
219.7 ft 

(ll.30m) 
277.34 ft 
(14.53 m) 
27..,ft 

(IU9m) 

233 ft 
(71.0lm) 

710ft 
(237.74 m) 

670ft 
C204.22ml 

lSOft 
(76.20m) 

20S ft 
(62.4Sm) 

300ft 
(91.44m) 

400ft 
(121.92m) 

JOO ft 
(91.44 m) 

313 ft 
(95.40m) 

4,012.56 ft 
(1,223.03 m) 

4,004.SS ft 
( 1,220.59 m) 

3,997.75 ft 
(1,211.51 m) 
3,993.50 ft 

(1,217.22 m) 
3,991.90ft 

(1,216.734 m) 

3,975.97 ft 
(1,211 .171 m) 

3,983.39 ft 
(1 ,214.140 m) 

4,0SS.4Sft 
(1,237.027 ml 

4,0S0.06ft 
(1,234.461 m) 

4,082.91 ft 
(J,244.49 m) 
4,082.98 ft 

(1,244.49 m) 

4,073.47ft 
(1,241.59 m) 
4,068.S3 ft 

(1,240.09 m) 

4,035.6S ft 
(1,230.07 m) 

4,091.01 ft 
(1,246.93 m) 

3,913.2911. 
(1,214.11 m) 

3,973.94 ft 
(1,211.26 ml 
3,966.23 ft 

(1,208.91 m) 

4,017.24 ft 
(1,224.45 m) 

4006.03 ft 
(l,221.04m) 
4,024.94 ft 
(1,226.1 m) 

4023.SJ ft 
(1,227.19 m) 

3,582,266.920 N 193.1 ft 
365,099.100 E (Sl.86 m) 

3,582,244.105 N 117.02 ft 
365,303.249 E (57.00 m) 

3,512,316.395 N 112.91 ft 
365,416.103 E (SS.75 m) 

3,512, 750.231 N 
365,637.514 E 

J,SS2,280.512 N 
J6S,117.SJOE 

3,SI I, 722.043 N 
36S,SS3.4IO E 

3,Sll,520.224 N 
364,201.645 E 

3,512,676.SJI N 
364,243.692 E 

3,512, I S9.687 N 
363,686.861 E 

3,512.002.226 N 
363,829.340 E 

3,512,213.022 N 
363,167.932 E 

3,SS2,10S.ISI N 
363,929.756 E 

3,514,113.llO N 
364, 770. 738 E 
3,582,205.51 N 
363,560.95 E 

3,5IO, I 46.IO N 
365,693.53 E 

3,513,857.79 N 
366,220.71 £ 

3,514,158.83 N 
366,461.25 E 

3,512,SSl.37 N 
364,m .76£ 

3,512,012.SI N 
365,106.26 E 

3,512,266.00 N 
364,714.32 E 

3,512,147.34 N 
364,62ll.S8 E 

110.73 ft 
(SS.09m) 
166.6' ft 

(S0.79m) 

174.08 ft 
(53.06m) 

240.SS ft 
(73.32m) 

235.48 ft 
(71.77 m) 
204.lft 

(62.42m) 
lS0.11 ft 
(76.45 m) 

241.73 ft 
(75.11 m) 
250.21 ft 
(76.29m) 

221.Blft 
(69.76 m) 

215.4ft 
(6S.65 m) 

111.52 ft 
(SS.33 m) 

162.94S ft 
(49.67 m) 

ISS.6lft 
(47.43 m) 

204.63 ft 
(62.37m) 

195.24ft 
(59.51 m) 
211.34 ft 
(64.42m) 

215.1 ft 
(6S.56m) 

. .... - ......... -......,, .... embeddodlaconcmepad.ot-medpofco..,...pedlfno
Elonlloa Dam · HAVD-1911 lima .._ ourny ombr 
Uni.en.IT---~ Sr-,Z- ll, NAD 198l 
Elevation CSllmoled l'lom IJSQS TDpOFlllblc Mlp 
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The WSMR T- wells were included with this investigation because they arc located within the study 

area. The construction details for the T-wells vary from the interface wells discussed above. Six 

of the wells (T-27, T-28A, T-29, T-34, T-35 and T-37) arc constructedof 4-inch (10.16 cm) diameter 

PVC but arc screened at, and/or below, the groundwater interface, with more than 100 feet of 

screen in some cases (Cruz, 1984, Myers and Pinckley, 1985). Test wells T-11 and T-15 arc 

constructed of 8-inch (20.32 cm) diameter carbon steel casing with screen sections below the 

groundwater interface. 

Prior to the collection of groundwater samples, depth to groundwater and where possible, total well 

depth, was measured at each well site. Measurements were made from the top of the well casing 

and from the brass survey marker embedded into each concrete well pad, or from the concrete pad 

surface at wells where no survey miirlcers arc present. Surface corrections were made for concrete 

pads positioned well above ground surface. An electric water level probe was used to determine 

water levels. Figure 4-2 illustrates the groundwater potentiometric surface measured during this 

groundwater study . 

The groundwater "mound" previously reported by Risser (1988) was expected, but not observed, in 

water level measurements from the monitoring wells included in this study. It is possible these 

wells arc positioned on the mound surface, with the downward slope of the mound extending 

beyond the study area. However, a slight rise in the potcntiometric surface was measured slightly 

east of the sewage treatment plant. lbis may be due to localized groundwater mounding below the 

vicinity of the plant. 

Prior to samplina, each of the wells were purged in order to obtain a representative sample of 

formation water. All purging was conducted using decontaminated electric, submersible, portable 

or dedicated pumps. Purging was conducted until at least three well caslng volumes were removed 

and the field parameters of groundwater pH, temperature and conductivity remained within a ten 

percent variance. Table 4-3 shows field parameters recorded at each well during sampling . 
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Table 4-3. Field Water Q•allty Meuuremenbl at Monitorl•c Wells nd Test Wells 

;~~t . ~~,i~~f ~;~[:~~~ ::i:t ~li~lty . t~~~5:~~~~.J,H1 ~ • . lier ·~: ."'.' .. :~~>: ...... 
MPL-01 7·2·97 29.6 7.43 410 clear 
MPL-02 7·1·97 2S.7 1.,6 472 clear 
MPL-03 7-2·97 29.7 7.12 861 clear 
MPL-04 7·1·97 29.0 7.36 164 clear 
MPL.OS 7-1.97 24.8 7.S3 SS3 clear 

MPL-06 7-2-97 2s.8 7.29 349 clear 

MPL.07 7-7-97 24.9 7.84 190 clear 

MPL-08 7-7-97 27.9 7.39 470 clear 

MPL· IO 7-7-97 21.4 7.SI S30 clear 

SMW·I 7-9-97 23.4 7.21 245 clear 

SMW-2 7-9-97 21.6 6.24 391 clear 

SMW·3 7-9-97 2S.7 7.58 S6S cloudy 

SMW-4 7.g_97 27.3 6.13 399 clear 

E-3 1·U·91 27.1 1.42 310 clear 

T-11 7.9.97 28.3 I .SJ 270 murlcv 
T·IS 7-14-97 24.I 1.63 240 clear 
T-27 7-10-97 24.2 1.27 290 clear 

T·28A 7-10-97 24.S 7.66 320 clear 

T·29 7·8·97 24.9 B.37 470 clear 

T·34 7.9.97 23.9 1.19 s8o clear 

T-35 7·8·97 25.6 7.60 S30 clear 
T.17 ..... 07 '~' 

'7 CA C/V\ ··-· 
~: I. llS/cm -Mlcroo...._ ,.._ 

Grolllldwater samples were collected using clean, new, disposable polyethylene hailers attached to 

clean, new, nylon rope. All samples were placed in certified-clean bottles provided by the 

·laboratory, placed in coolers and chilled to a temperature of not more than 4 degrees Celsi.us. 

Samples sent for analyses of dissolved components, or very turbid samples, were- filtered through 

disposable 0.45 micron filter paper, using .a peristaltic pwnp with clean, new tygon tubing. The 

samples, with completed chain-of-custody forms, were submitted to the analytical laboratory on 

the same day of collection. All samples were submitted for the constituents shown on Table 4-4 . 
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Table"-"· Aulytleal Reaalrements for Groundwater S.m....., 

Total and Amenable Cyanide 

Physical Chracterbtlcs 
Specific Conductivity 
Laboratory pH 
Total Dissolved Solids 

Dlaolved Nutrleatl 
Nitrate-Nitrite u N 
Total ~ldahl Nitrogen 

Dlnolved Water Quality Coaltltaents 
Sulfate 
Fluoride 
Chloride 
Bicarbonate Alkalinity 
Carbonate Alkalinity 

Dissolved Aalou 
Calcium Sodium 

I Maanesium Potassium 

All samples were submitted to the followirig laboratory for analysis: 

PDP Analytical Services 
1680 Lake Front Circle, Suite B 
The Woodlands, Texas 77380 
Telephone: 2811363-2233 

S. REGULATORY BACKGROUND 

EPA9010A 

EPA 120.1 
EPA 1.50.1 
EPA 160.1 

EPA 352.1 
EPA 351.3 

EPA37.5.4 
EPA340.2 
EPA32.5.3 
EPA310.1 
EPA310.1 

EPA~IOA 

EPA 846-6010A 

Under the EPA guidelines for groundwater classification (1986) , the aquifer below the Main Post 

Landfill and the fonner effluent drainage areas is considered a Class I Groundwater (IDS 

concentration well below 10,000 mg/L). A Class I Groundwater is defined as speeial groundwater 

which is 

1.) Highly wlnerable to contamination because of the hydrological characteristics of the 
areas in which it occurs and, 

· 2.) Irreplaceable because no reasonable alternative source of drinkina water is available 
to substantial populations. 
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Groundwater in New Mexico with total dissolved solids (IDS) concentrations less than l 0,000 mg.IL 

(includes EPA Class I and Class n• aqilifcrs) is IDUicr the protection of the NMWQCC Regulations 

(December, 1995). The NMWQCC has established protection standards for various groundwater 

contaminants and are used for groundwater evaluation at WSMR. For groundwater constituents for 

which there are no New M protection standards, U.S. EPA Drinking Water Regulations MCLs and 

Health Advisories ( 1995) are presented. 

In areas where 'IDS concentrations in groundwater exceed I 0,000 mg/L (EPA Class III .. aqilifcr), 

and the water is not used for drinking water supply, nor would it be expected to carry constituents 

to surface water or to a C~ I or Class II aquifer, neither category ·of regulatory levels technically 

apply. Specific application of the regulations must be discussed with the New Mexico Environment 

Department (NMED) and the EPA. However, without an approved discharge permit, the state 

disallows deliberate contaminant releases to waters with IDS concentrations greater than 10,000 

mg/L. The list of New Mexico groundwater standards and EPA MCLs for a number of possible 

groundwater constituents are provided 8s Table S-1. 

.. 

EPA Clm II oquifcn mer to cwrent Ind po1a11ia1 soun:es of drinking WMer Ind - having Olhcr bcnc:llcial 11SCS. Cius 

n oquil\n include .n ~ dllll ls cum:ntly used or is poCcntially avmlable Cot drinking woter, llficulture or other 

benctlcial USC. 

EPA Cius Ill oquifers ... c:onsidcrcd ~which ls not considered a potential source of drinltina water. A Class 

III aquifer is of limited bc:ncllcial use, is saline (TI>S concentrations JRa1er lh111 10,000 ma/L). or is otherwise 

contamiNllCd by Nlllnlly oa:urrin& constituents or h11111111 llClivity dllll is not associlled with I.) a porticulor wute disposal 

activity or 2.) 111101her site beyond levels which allow ranedlllion usin1 melhods rcuonobly aneloyed in public water 

lnlabnent l)'steml. Cius ID also includes 11fOundwoler that is - avalloblc In sufficient quantity at llll)' depth, to meet 

the .-di of 1111 averqe household. 
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• Table 5-1 
Selected U.S. EPA and New Mexico 

o.os 0.1 y 

2 1.0 y 

0.004 NE y 

NE 0.7' N 
o.oos o.oi y 

NE NE N 
0.1 o.os y 

0.1 NE N 
NE o.os N 
1.3 1.0 N 
NE J.O N 

0.015 o.os y 

NE NE N 
NE 0.2 N . • 0.002 0.002 y 

NE J.O N 
0.1 0.2 
NE NE N 

o.os o.os y 

NE NE N 
o.os o.os y 

NE NE N 
NE NE N 
NE NE N 
NE NE N 
NE 10.0 N 

NE NE N 
NE NE 
NE NE N 
NE :zso.o N 
4 1.6 N 

6.S - 8.S 6 - 9 y 

10 10 N 
NE NE N 
NE 600 N 
NE 10,000.0 N 
NE NE N • 25 
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Table 5-1-..tinued 
Selected U.S. EPA and New Mexico 
Groundwater Protection Stanclarcb 
Wblte Sandi Mlsalle Ranae, New Mexico 

Noles: 
NE - NOi Eatlblisbed 

NE 
0.1 
NE 
NE 

0.007 
NE 

0.006 
0.00.5 

NE 
0.20 

. 0.00.5 

0.00.5 
0.7 
10 

NE 
NE 

0.006 
0.1 
NE 
NE 
NE 
NE 
NE 

• - Combined naphcba1ene IJld monomethylnapbllialenes 

y 
y 

N 
0.1 y 

NE N 
NE y 

0.00.5 y 

O.IW y 

0.01 y 

0.1 y 

0.1 y 

0.06 y 
0.01 y . 

0.01 y 
0.7' y 
0.62 y 

NE N 
NE N 
NE y 
NE N 
NE y 
NE N 

0.03• y 
NE y 
NE y 

y 
y 
N 
N 
N 

Source: New Mexico Warer Quality Comrol Commmiaion (199.5) IJld U.S. EPA Drinting W11tt 
~. Maximum CODlllllinlPI Leveb lllld Health AdviJories (199.5). 
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6. SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

Groundwater sampling at the selected monitoring wells and test wells took place from 30 June to 

14 July 1997. All samples were submitted to the laboratory and analyud for the constituents shown 

in Table 4-4. Tabular results for all analytical constituents are shown for: 1.) Monitoring wells at 

the: WSMR sewage treatment plant (Table 6-1), 2.) Monitoring wells associated with the Main Post 

Landfill (Table 6-2) and 3.) WSMR Test wells (Table 6-3). 

Concentrations of total diss0lved solids (TDS) in groundwater ranged from a low of 190 mg/L at 

well T-11 (located upgradientofthe sewage treatment plant) to 710 mg/Lat MPL-07 (south of the 

Main Post Landfill and former effluent impoundment area) (Figure 6-1 ). Although groundwater 

ms concentrations in the bolson aquifer are known to increase with increasing distance away (to 

the east) from the Organ Mountain front, (3 miles west of the sewage treatment plant), this increase 

is much greater than that observed in background monitoring wells located outside the study area. 

Similarly, the highest detected chloride concentrations in groundwater ~ere reported from well 

MPL-07 (118 mg/L), with the lowest concentrations from wells T-11 (12.9 mg/L) and T-15 (12.8 

mg/L) as illustrated on Figure 6-2. Concentrations of sulfate ranged from S0.1 mg/L at well MPL-

06 (southeast of the Main Post Landfill and effluent impoundment area) to 210 mg/L at well MPL-07 

(Figure 6-3). Groundwater concentrations of dissolved calcium, magnesium and sodium in 

groundwater were generally similar to the distribution of sulfate, with the highest detected 

concentrations south and southeast of the landfill and former effluent impoundmcnt areas. Reported 

concentrations ofnitrate.lnitrite (as N) in groundwater also generally follow this pattem (Figure~), 

with the highest concentrations reported from wells MPL-07 (8.11 mg/L), MPL-04 (7.07 mg/L) and 

MPL-03 (6.48 mg.IL). MPL-04 and MPL-03 are located along the southern landfill boundary line . 
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Concentrations of total cyanide were reported in wells MPL-01 (0.13 mg.IL), MPL -02 (0.420 mg/L), 

MPL-03 (0.408), MPL-04 (0.515 mg/L), MPL-05 (0.329 mg/L), MPL-07 (0.399 mg/L), MPL-08 

(0.05 mg/L), MPL-10 (0.285), SMW-01 (0.017 mg/L), SMW-4 (0.012 mg/L), T-29 (0.310 mg/L), 

T-34 (0.299 mg/L), T-35 (0.327 mg!L) and T-37 (0.276 mg/L). The New Mexico Water Quality 

Control Commimon groundwater standard and EPA Maximwn Contaminant Level (MCL) for total 

cyl!Dide is 0.2 mg/L. Figure 6-5 illustrates the extent of total cyanide at concentrations above this 

limit. 

The highest total cyanide conecntrations were reported from wells MPL-02, MPL-03 and MPL-04. 

These wells arc located along the southern boundary of the landfill. Gradually decreasing 

concentrations of cyanide were reported in upgradicnt wells west and north of the landfill. 

However, levels of cyanide were reported in well MPL-10 (0.285 mg/L), located almost one-half 

mile (0.8 km) northwest and upgradient from the landfill. The distribution and concentrations of 

cyanide in aroundwatcr cast and north of the landtill is not well defined. Additional sampling points 

arc needed in this area. 

All of WSMR's water supply wells are located upgradicnt of the cyanide contamination. The 

closest water supply well (No. 21) is located approximately 2.5 miles (4.02 Ian) northwest and 

upgradicnt ofthe landfill southern boundary, and approximately 1.3 miles (2.09 Ian) northwest of 

monitor well MPL-10. 

It should be noted that all of the reported total cyanide concentrations in groundwater samples were 

spcciated as "amenable cyanide", also referred to as "simple" cyanide. Amenable cyanides 

dissociate more readily than other species known as "complex" cyanides. Amenable cyanide 

species arc believed to be more soluble in· groundwater than complex cyanides, and as a result, 

potentially more toxic • 
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Table 6.J. Results of Groundwater Analysis for the Former STP Effluent Discharge Area 
Sewage Treatment Plant Monitoring Wells 

Analytical Constituent Method Units SMW-1 SMW-2 

Dissolved Metals 

Calcium SW8466010A "iii2iL 31 I 37 
Magnesium SW846 6010A mg/L 7.6 7.9 
Potassium '"" ".c SW8466010A in~C <S ____,.. <S 
Sodium SW846 6010A mg/L 19 20 

Water Quality Constituents 

- -
1 
_ Bicarbonate Alkalinity (HC03) EPA310.1 mg/L 75.6 48.8 

Carbonate Alkalinity (C03- ) EPA310.I mg/L < 1.2 < 1.2 ,_ 
Chloride EPA300 mll!L 14.7 24.0 
Fluoride EPA340.2 mg/L < 0.89 < 0.80 
Nitrate/Nitrite as N ,_ EPA300 mg/L 

__ ,_ 
2.69 2.24 ,_ 

Sulfate EPA 300 mg/L 57.5 67.0 
Cyanide, Amenable SW8469010 mg/L_ 0.017 < 0.01 
Cyanide, Total SW8469010 mg/L 0.02 < 0.01 
pH in Water ~PA 150.1 n/a 7.08 ' ' " 7.28 
Total Dissolved So!ids (TDS) EPA 160.1 mg/L 220 230 
Conductivity - EPA 120-:-1- uS/cm 350 400 - -Total Kjeldahl Nitrogen (TKN) EPA 351.3 miz/L 9.6 10.9 

• 
SMW-3 SMW-4 

·-Ir 38 - 42 
7.4 8.3 

·--:-
<S - <S 

20 21 

~ -65.9 65.9 ·-< 1.2 < 1.2 

19.3 22.3 -< 0.35 < 1.12 
~ 

2.31 
_,_ 

3.19 
54.2 74.4 - <0.01 0.012 

< 0.01 0.012 
·-:: 

7.42 __ ._ 7.45 
220 245 

~ ; ,... 

390 
..., 

"" 420 ,_ .... 
4.6 10.3 
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Table 6-2. Results of Groundwater Analysis for the Former STP Effluent Discharge Area 
Maio Post Landfill Wells 

Aulytia! Ctaslltuat Mdbod U•ils MPL-01 ~IPL-02 MPL-03 MP!A4 

Dissolved M~tals 

r.;;:;;;;;;-- SW846NUU& 
__ ,, 

37 S6 .75 ·"· 84 
Maanesium SW84660IOA mg/L 6.9 II 13 7.3 

1
_· Pocassium sw .... ourn/, :111si!k <S . <S. ... ·~ 14 \."<t:;:_ ,.,. ... ,, 

Sodium SW84660IOA ml!/L 27 33 72 24 

Water Quality Coastltu•als 

B~ Alkalinity (H ~ l'l'AJI0.1 ma/I. SI 39 IS "" .; •• 
Carbonate Alkalinity (CO,) EPA310.I ~ < 1.2 < 1.2 < 1.2 < 1.2 

"'ft""'" ••&JOO ' 28.3~ I~ ttl."v ,_,..._ ;: ,, flD.7 •. 

Fluoride EPA 340.2 mg/L < 0.8S < 0.70 < 0.67 <O.n 
"Ni•..,..•tNitrifl.'!UN .t:PA:IUU mon 373 S.21 <:. f'll.•X Ja 

,. . 707 ' 

Sulfate EPA300 mg/L S2.8 85.9 IS2.3 171 
~.~ ·- sw.....,jlJ)lO m.n 0:00-- 0420 ·" n.•nl ·~ .. 0.5IS 

Cyanide, Total SW8469010 mg/L 0.130 0.420 0.408 0.515 
nHQlwa1n >'-"A ISOI ""' ,74 7.61 .. .7JJ .... .. 731 
Total Dissolved Solids (TDS) EPA 160.1 mg/L JOO 400 6SO 630 

COiidw:ti'""' EPA 120.t •L'<fCln •20 SllO 1-.~ ,,. 920-"'."" 
Total Kieldahl Nitrooen (TKN) EPA 351.3 ml!/L 7.8 2.4 15.2 1.9 

• 
MPL-G5 ~IPL-06 MPl.07 MPL-08 MPL-10 

'"' 

61 39 110 so S6 
12 7.2 19 8.2 IO 

-:r:crs~ 0.<~ <S <S •· <S 
25 19 42 22 23 

.. .. •. ~- ''"" I~~ 43.Y 

< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 
' I I• 11.03 118 •S.5 ,. ."4. 

< 1.44 < 0.83 < 0.73 < 0.79 < 0.1S 
- rn .us 8.11 -' 3.98 4.1S 

86.8 SO.I 210 78.9 93.7 
u.329 <DOI · 0399 o.oso D,28S 
0.329 <0.01 0.399 0.050 0.285 

-,µ- 7.9 -UT" - 7.76 uo-
520 270 710 3SO 380 

""' 80 :rooo~ soo sso 
2.0 14.7 10.2 9.0 8.1 
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Table 6-3. Results of Groundwater Analysis for the Former STP Emuent Discharge Area 
WSMR Test Wells 

Analytical Coostitueat Method Units T-11 T-15 T-27 T-28A 

Dissolved l\·tetals 

Calcilll!l 
~ 

SW8466010A 1211ik 28 15 40 43 
Magncsiu~ SW84660IOA mg/L 6.2 2.2 8.6 8.6 
Potassium sw8466010A m'"sa; < 5 <S <S <S 
Sodium SW8466010A mg/L 22 28 11 19 

\Vatcr Quality Conslitucnts 

Bicarl>onate Alkalinity (l!co;) ~E>nnn- mS/L 683 ~2 .B0.5 70.8 
Carbonate Alkalinity (C01 l EPA 310.1 mg/L 12 2.4 < 1.2 < 1.2 
Ciiloride EPA300 tDSZb 1- 12.2 12.8 IS.8 17.2 
Fluoride EPA 340.2 ~ < 0.7S < 0.92 < 0.85 < 0.85 
NintC/NlUiieiSN. -~ _\llg/!, 1.$3 < 1.00 1.87 1.58 
Sulfate EPA300 mg/L S2.I S0.8 4S.3 60.3 
9>'anidC Amenable 

.,. 
SW8469010 iD2/L i '"""<O] I < 0.01 ·- < 0.01 "<o.01 1- ··-

Cyanide, Total SW8469010 mg/L < 0.01 < 0.01 < 0.01 < 0.01 
oH in Water - EPA ISO.I -:i8 9.15 8.65 -;;:n- -U3 
Total Dissolved Solids (TDS) EPA 160.1 mg/L 190 200 250 300 1

-coiidu'ctivitv .EPA 120.I 400 270 380 400 US/cm 

Total Kieldahl Nitro~en (TKN) EPA 351.3 mll)L IS 3.0 1.2 1.3 

• 
T-29 T.J.I T..JS T..J7 E-J 

56 80 61 ~- 25 ·-11 13 11 9.7 8.1 - <5 <S <- S <S ·- < 5 
21 27 22 23 22 

46 1- 61.0 -J;i' 49 -1- ST2"'" 
< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 

1-
4S.4 92.7 " S8.2 j6.8 

~ 

12.8 
< 1.32 < 1.36 < 0.93 < 0.79 < 0.77 

i-·4.00 8.46 s.s 4.56 - " 2 18-
JOI 110 109 98.7 50.7 
0110 0.299 0327 

I n 
O:i76 < 0,01 

0.310 0.299 0.327 0.276 < 0.01 

' 7.74 7.86 7.84 7.83 8.15 
380 530 360 340 250 ·- 530 730 560 560 

, __ 340, -
12.S 12.7 23.2 8.3 2.0 
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7. CONCLUSIONS 

The purpose of this study was to provide additional information regarding the extent and possible 

source area of the cyanide groundwater concentrations first detected in monitoring wells at the Main 

Post Landfill. Six additional monitoring wells were installed and groundwater samples were 

collected from twenty-two wells located in the vicinity of the Main Post Landfill, former efiluent 

discharge areas, and the WSMR sewage treatment plant. Grotmdwater samples were submitted to 

the laboratory and analyzed for total cyanide and various groundwater quality constituents. 

The highest reported concentrations of cyanide, IDS, chloride, sulfate and nitrate in groundwater 

lie directly below the southern boundary of the Main Post Landfill, east and southeast of the former 

efilucnt impoundment areas, prlniarily in the vicinity of wells MPL-04 and MPL-07. The 

concentrations of each of these constituents decrease in all directions away from this area. 

The nature and distribution of these constituents suggests the former . efilucnt drainage and 

impoundment areas were the source for groundwater contamination rather than landfill leachate. The 

distribution of these constituents (upgradient and downgradient of the source area) also confirms the 

presence of a former groundwater rise or "mound" which originated in the vadose zone from the 

large volume of efiluent discharged to the ponding area. While there may have been some 

downward percolation occurrina from the drainage ditches, it appears most of the efiluent percolated 

downwards and outwards from the impoundment areas, through the fine grained sediments of the 

vadose rone, before reaching the upper portion of the aquifer. The analytical data reported for 

wells MPL-04 and MPL-07, located near the former impoundment areas, support this conclusion. 

However, elevated levels of cyanide and other water quality constituents (abOve background 

concentrations) were detected in well MPL-10. This well was originally located to be the 

upgradient well, and expected to be outside of the contaminant plume . 
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The results of this study indicate a number of areas in which additional data is required to fully 

characterize the groundwater contamination. This work should be conducted as an Remedial 

Investigation followed by a Feasibility Study (RI/FS) to present alternatives for remedial action. 

At a minimum, the RI should include the following tasks: 

Preparation of detailed work plans (including sampling and analysis plans, and quality 

assurance plans) to bC approved by the appropriate regulatory agencies. 

The installation and sampling of additional monitoring wells to the north, west and south of 

the existing well network in areas where the horizontal extent of impacted groundwater is 

not well defined. Strict sampling protocols should be followed to provide verifiable data. 

Surface and shallow subsurface soil sampling in the vicinity of th~ former impoundment 

areas. 

The determination of aquifer physical characteristics, followed by the evaluation of 

contaminant source area, including the identification of flow paths and migration patterns 

through computer modeling. The modeling task should include an evaluation of the aquifer 

area of influence for the closest WSMR water supply well No. 21 and an assessment of 

aquifer drawdown patterns. 

A risk assessment to evaluate any existing or potential human or ecological-receptors to the 

groundwater contamination. 

Development of several remedial alternatives in support of the results of the risk assessment. 
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APPENDIX A 

The following appendix includes infonpation regarding the wells (MPL-05, MPL-6, MPL-07, MPL-
08, MPL-09, and MPL-10) installed as pert of this project. Each section of this appendix includes 
a well construction diagram. the field lithologic log. the detailed lithologic log, and the geophysical 
logs for each well. The field log represents a general description of lithologic conditions and 
drilling activities for the length of the borehole. The detailed lithologic log was prepared by 
microscopic examination of drill cuttings. 

For lithologic descriptions, grain size was determined in accordance with that described by Myers 
and Pinckley (1985) (sec table below), and rounding was dctcnnined from comparison with the 
grain models shown in the Manual of Field Geology (Compton, 1962). The dcgrcc of roundness can 
range from very angular to well rounded. Sortin& is the degree to which grains in a sample approach 
the same siz.c. This value can range from very well sorted (&rains all .the same siz.c) to very poorly 
sorted (a wide range of grain sizes with no dominant grain sizes). The colors and any accompanying 
code numbers in the lithologic descriptions refer to the colors from the Rock-Color Chart (Goddard, 
1948) prepared by the Rocle-Color Chart Committee and.distributed by the Geological Society of 
America. Color determination was made from dry samples. 

Cluslftcatlon ofDetrltal Sediments by Grain Diameter 

• Description 

Pebbles 

Granules 

Size in mm 

4-64 

2-4 

Size in inches 

0.15-2.5 

0.08-0.15 

V cry coarse sand 

Coarse sand 

Medium sand 

Fine sand . 

V cry fine sand 

Silt 

Clay 

1.0-2.0 

0.5-1.0 

0.25-0.S 

0.125-0.25 

0.0625-0.125 

0.004-0.0625 

less than 0.004 

0.04-0.15 

0.02-0.04 

0.01-0.02 

0.005-0.0.1 

0.0025-0.005 

0.0001 S-0.002S 

less than 0.00015 
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WELL CONSTRUCTION DIAGRAM 

WELL NUMBER: MPL-05 
WELL NAME: MAIN POST LANDFILL MONITORING WELL 
GEOLOGIST: DANA DOWNS, P.G. 

ELEVATION S: TOP OF PVC WELL CASING: 3,993.92 FT. 
AT BRASS SURVEY MARKER: 3,991.90 FT. 

HORIZONTAL UTM: 3,582,750.24 N 
365,637.58 E 

KEYED NOTE S: 

1. PROTECTI VE STEEL OUTER SURFACE CASH~G W/LOCK (7 feet). 

2. CONCRETE PAD (36 inch X 36 inch X 24 inch) WITH 
EMBEDDED BRASS SURVEY MARKER 

3. WELL CASING: 4-INCH DIAM. SCHED. 40 PVC (0 - 180 feet) . 

4. ANNULUS BACKFILL: CEMENT/5% BENTONITE SLURRY (0 - 159 feet). 

5. 

6. 

7. 

8. 
9. 

UPPER SEAL: HYDRATED BENTONITE CHIPS (159 - 168 feet). 

FILTER PACK: 20 - 40 MESH SIZE SI LI CA SAND (168 - 211 ft.) 

WELL SCREEN: 4- INCH DIAM. NO. 10 SI ZE WIRE WRAP 

SCHED. 40 PVC (180 - 200 feet) 

WELL SUMP: 4-INCH DI AM. SCHED. 40 PVC (200 - 205 feet) 
LOWER St::AL: HYDRATED BENTONITE CHIPS (211 - 250 feet). 

159 feet 
168 feet 

180 fee t 

200 feet 

. ,,. 

. . 

2 05 feet -~-----____, 

211 feet 

GENER AL % TES: 

TO TAL 'TS' HOLE DEPTH: 250 fee t. 
2 BOREH·)l.E DIAME TER: 8 INCHES 
3. ALL Dff'THS ME ASURED FROM GROUND SURFP..CE. 
4. ELEVA-1'JNS ARE NAVO, 1988 
5. 11 TM L ~·\~A T10i~S ; RE NAD, 1983 
6. ORA ~Vii: ·~ MOT TC· SCALE. 
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Project: 

Location: 

Field Lltholocic Log 
MPL-05 

SWMU Groundwater Monitoring 

Main Post Landfill/Effluent Drainage Area 

Installation: WSMR 

Drilling Co. : GeoProjects International Drill Rig: Gardner Denver 2400 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Borehole Diameter: 8 inches 

Geologist: I . Kyle Williams Dates of Drilling: March 7, 1997 

Depth Dateffime Description of Material Remarks 

5 0922 Fine gravel, coarse-grained sand, minor 
medium-grained sand 

10 0924 Fine gravel, coarse- to medium-grained Between 9.5 ft. and 11 ft. 
sand, minor silt was coarse gravel 

15 0929 Gravelly sandy silt, fine gravel to fine-
grained sand, silt mix 

20 0934 Sandy silt, fine- to coarse-grained sand At 9:35, changed out spud, 
added 20' drill collar & tri-
cone (7 7/8") 

25 0945 Sand silt, fine- to medium-grained sand, fining downward 
minor coarse-grained sand and fine 
gravel, caliche coating on some grains 

30 0949 Sandy silt, fine- to medium-grained 
Sand,.minor gravel, caliche 

35 0951 Sandy silt, fine- to medium-grained 
sand, minor lean clay, caliche 

40 0955 Silt, fine-grained sand, clay (lean), 
caliche 



45 1001 Silty sand, fine- to medium-grained, coarsening ·downward 

• some coarse-grained sand, minor clay, 
caliche 

50 1004 Silty sand, fine- to medium-grllined, 
minor coarse-grained sand and clay 

55 1005 Silty sand, fine- to medium-grained, and 
clay 

60 1007 Silty sand, medium- to coarse-grained 
with fine-grllined sand 

65 1013 Sand, medium- to coarse-grained 

70 1014 Sandy silt, with lean clay, medium- to At 69.5 ft. - lith break-
fine-grained, minor gravel clays with coarse materials 

75 1016 Sandy silt, with lean clay, medium- to At 72 ft. - coarsening 
fine-grained, minor gravel 

80 1018 Sandy silty clay (lean), medium- to fine- At 79.5 ft. - back into clay 
grained 

85 1024 Sandy clay, "fine-grllined sand and silt 

• 90 1027 Silty clay, fine-grllined sand 

95 1030 Silty clay, fine-grained sand At 97 ft. - break into coarse 

100 1033 Sandy silt, coarse- to fine-grained sand 

105 1040 Sand, coarse· to fine-grained with silt Coarsening downward 

110 1043 Sand coarse- to fine-grained, silt 

115 1045 Sand, coarse- to fine-grained, silt, fine 
gravel 

120 ·1047 Sand, coarse- to medium-grained, fine 
gravel 

125 1052 Gravelly sana, coarse- to medium- At 128 ft . - silt/clay 
grained, fine gravel 

130 1056 Sandy silt, fine-grained sand, minor clay 

135 1106 Silt-clay, with fine-grained sand 

140 ll 15 Silt-clay with fine-grained sand At 143 ft. - gravel lens 

• 



145 1122 Silt-clay with fine-grained sand, minor • coarse-grained sand 

150 1125 Silt-clay, with fine-grained sand 

155 1127 Silt With coarse- to fine-grained sand At 154-155 ft. - gravel lens 

160 1134 Silt-clay, with fine-grained sand At 159-159.5 - gravel lens 

165 1142 Silty sand, fine-grained sand, with "Tight sand" 
minor clay Bit chatter 

170 1144 Fine-grained sand, minor silt 

175 1146 Sand, fine-grained with minor silt and 
clay 

180 1150 Silty sand, fine-grained sand At 174-179 ft. - gravel lens 

185 1155 Silty' fine-grained sand with coarse-
grained sand and fine gravel 

190 1158 Sand, fine- to medium-grained, with silt 

195 1201 Sand, fine- to medium-grained with silt At 197 ft . - gravel layer 

• 200 1204 Sandy silt, minor gravel 

205 1211 Sand, fine-grained with silt and lean 
clay 

210 1215 Silt, with fine-grained sand and lean Silt 
clay 

215 1219 Silt with fine-grained sand and lean 
clay, minor coarse-grained sand 

220 1230 Clay, with fine-grained sand and silt At 221 ft.- sand 

225 1234 Sand, fine-grained with silt and clay 

230 1236 Sand, fine- to medium-grained, silt, clay 

235 1242 .sand, fine- to medium-grained with lean 
clay 

240 1248 Silt, with fine-grained sand and lean 
clay 

245 1257 Sand, fme-grained with silt 

• 



250 • 

• 

• 

1300 Silt/clay with fine-grained sand, lean 
clay, hard 

Total Depth Borehole 



Detailed Lltholol!c Log for MPL - OS 

• Depth interval 
Lithology Thickness below ground 

(feet) surface (feet) 

Sand, very fine-grained to pebble; angular to sub-rounded, 10 0-10 
poorly sorted; composed of granite, feldspar, and quartz. 

Sand, very fine-grained to pebble, angular to sub-rounded, 5 10-15 
poorly sorted; composed of granite, feldspar, quartz, 
hornblende, and biotite; and moderate orange-pink (5YR 
8/4) silt. 

Sand, very fine-grained to pebble, sub-rounded to 10 15-25 
rounded, moderately to well sorted; composed of granite, 
feldspar, quartz, hornblende, chert, biotite, and muscovite; 
and moderate orange-pink (5YR 8/4) silt, white (N9) . 
chen, and very pale orange (lOYR 8/2) caliche coating 
grains; from 20 to 25 feet moderate orange-pink (5YR 8/4) 
silt increases. 

Silt, moderate orange-pink (5YR 8/4), very fine- to 5 25-30 • medium-grained sand; angular to sub-rounded, moderately 
well sorted; composed of feldspar, quartz, hornblende, 
biotite and muscovite; very pale orange (lOYR 8/2) 
caliche containing very fine- to fine-grained sand, and 
white (N9) caliche. 

Silt, moderate orange-pink (5YR 8/4), very fine- to 10 30-40 
coarse-grained sand; angular to sub-rounded, moderately 
sorted; composed of feldspar, quartz, granite, hornblende, 
chert, biotite and muscovite; white (N9) caliche and very 
pale orange (lOYR 812) caliche; from 35 to 40 feet, sand 
increases and is poorly sorted. 

Sand, very fine- to medium-grained; angular to sub- 10 40-50 
rounded, well sorted; composed of quartz, feldspar, 
hornblende, chert, biotite, and miiscovite; moderate 
orange-pink (5YR 8/4) silt, very pale orange (lOYR 8/2) 
caliche, white (N9) caliche, and a small amount of pale 
reddish-brown (IOR 514) clay . 

• 
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Sand, very fine- to medium-grained, sub-angular to to 50-60 

• rounded, moderately sorted; composed of quartz, feldspar, 
hornblende, chert, and muscovite; moderate. orange-pink 
(SYR 8/4) silt, very pale orange (IOYR 8/2) caliche, and 
white (N9) caliche; from 55 to 60 feet a very minor 
amount of moderate orange-pink (lOYR 7/4) clay is 
present. 

'Sand, very fine- to very coarse-grained; sub-angular to 5 60-65 
sub-rounded, poorly sorted; composed of quartz, feldspar, 
hornblende, chert, and muscovite, and light gray (N7) 
(sedimentary) rock; moderate orange-pink (5YR 8/4) silt, 
very pale orange (lOYR 8/2) caliche containing very fine 
to fine-grained sand, and white (N9) caliche. 

Clay, moderate orange-pink (lOYR 7/4) poorly cemented 5 65-70 
with calcite, very fine- to very coarse-grained sand; 
angular to rounded, poorly sorted, and composed of 
quartz, feldspar, hornblende, and granite; moderate 
orange-pink (5YR 8/4) silt, grayish orange-pink (lOR 8/2) 
caliche, and white N9) caliche. 

Clay, moderate orange-pink (lOYR 7/4) poorly cemented 5 70-75 • with calcite, moderate orange-pink (SYR 8/4) silt, very 
fine- to medium-grained sand; sub-angular to rounded, 
poorly sorted, and composed of qUartz, feldspar, 
hornblende, and granite; grayish orange-pink (lOR 8/2) 
caliche, and white (N9) caliche. 

Silt, moderate orange-pink (5YR 8/4), pale brown (5YR 5 75-80 
512) clay, very fine- to medium-grained sand; sub-angular 
to rounded, poorly sorted; composed of quartz, feldspar, 
hornblende, chert, and granite; grayish orange-pink (lOR 
8/2) caliche and white (N9) caliche; pale brown (5YR 512) 
clay contains a minor amount of organic matter and is 
poorly cemented with calcite. 

Silt, moderate orange-pink (5YR 8/4), very fine-grained to 5 80-85 
pebble sand; angular, moderately sorted; composed of 
quartz, feldspar, chert, and hornblende; pale brown (5YR 
512) clay, very pale orange (lOYR 812) caliche, and white 
(N9) caliche . 

• 



Clay, pale brown (SYR 512), moderate orange-pink (SYR 10 85-95 

• 8/4) silt, very fine-grained to pebble sand; angular, 
moderately sorted; composed of quartz, feldspar, chert, I and hornblende and white (N9) caliche. 

Sand, very fine-grained to pebble; sub-angular to well 5 95-100 

rounded, poorly sorted; composed of quartz, feldspar, 
granite, chert, and hornblende; moderate orange-pink 

· (5YR 8/4) silt, pale brown (5YR 5/2) clay; poorly 
cemented with calcite. 

Sand, very fine-grained to pebble; sub-angular to rounded, 5 100-105 

poorly to moderately sorted; composed of quartz, feldspar, 
granite, chert, hornblende, and medium gray (NS) 
(sedimentary) rock; pale brown (5YR S/2) clay, and 
moderate orange-pink (5YR 8/4) silt; poorly cemented 
with calcite. 

Sand, very fine-grained to pebble; sub-angular to rounded, 5 IOS-110 
poorly to moderately sorted; composed of quartz, feldspar, 
granite, chert, hornblende, and medium gray (NS) 
(sedimentary) rock; poorly cemented with calcite; pale 
brown (SYR S/2) clay, moderate orange-pink (lOYR 7/4) • clay, and moderate orange-pink (SYR 8/4) silt. 

Sand, very fine-grained to pebble;. sub-angular to rounded, s 110-115 
poorly to moderately sorted; composed of quartz, feldspar, 
granite, chert, hornblende, medium gray (NS) 
(sedimentary) rock, moderate greenish-yellow (IOY 7/4) 
rock, and moderate pink (SR 7/4) (sedimentary) rock; 
poorly cemented with calcite; pale brown (SYR S/2) clay, 

I moderate orange-pink (lOYR 7/4) clay, and moderate 
orange-pink (5YR 8/4) silt. 

Sand, very fine-grained to pebble; sub-angular to rounded, 5 115-120 
poorly to moderately sorted; composed of quartz, feldspar, 
granite, chert, hornblende, medium gray (NS) 
{sedimentary) rock; poorly ·cemented with calcite; pale 
brown (SYR S/2) clay, moderate orange-pink (lOYR 7/4) 
clay, and moderate orange-pink (SYR 8/4) silt, and very 
pale oranae (lOYR 8/2) caliche; from l lS to 120 feet, 
moderate orange-pink (SYR 8/4) silt decreases, very pale 
orange (lOYR 8/2) caliche increases slightly and partially 
coats some grains . • 

I 



Sand, very fine-grained to granule; angular to sub- 5 120-125 

• rounded, well sorted; composed of quartz, feldspar, chert, 
and hornblende; well cemented with calcite; grayish 
orange-pink (I OR 812) silt, and very pale orange (I OYR 
812) calichc. 

Silt, grayish orange-pink (!OR 8/2), very fine- to medium- 10 125-135 
grained sand; angular to sub-rounded, well sorted; 
·composed of quartz, feldspar, chert, hornblende, and a 
very minor amount of biotite; moderate reddish-orange 
(lOR 6/6) clay, and a very minor amount of very pale 
orange (lOYR 812) caliche; from 130 to 135 feet, 
moderate reddish-orange (lOR 6/6) clay increases. 

Clay, light brown (SYR 6/4), grayish orange-pink (!OR 5 135-140 
812) silt, and a very minor amount of very fine- to fine-
grained sand; angular, well sorted and composed of 
quartz, feldspar, chert, and a very minor amount of 
granite; moderately cemented with calcite. 

Sand, very fine- to coarse-grained; rounded and well 10 140-150 
sorted; composed of quartz, feldspar, chert, and a very 
minor amount of granite; poorly to moderately cemented • with calcite; grayish orange-pink (I OR 812) silt, white 
(N9) caliche, and a very minor amount of moderate 
reddish-orange (lOR 6/6) clay. 

Silt, grayish orange-pink (!OR 8/2), moderate brown (SYR IO 150-160 
4/4) clay, very fine- to medium-grained sand; sub-angular 
to sub-rounded and· well sorted; composed of quartz, 
feldspar, chert, hornblende, and granite; moderate orange-
pink (!OR 7/4) caliche and very pale orange (lOYR 812) 
caliche, some coating grains; from 155 to 160 feet, 
moderate brown (5YR 4/4) clay and grayish orange-pink 
(!OR 812) silt increase. 

Sand, very fine- to medium-grained; sub-angular, well 15 160-175 
sorted; composed of quartz, chert, feldspar, hornblende, 
and granite; grayish orange-pink (!OR 812) silt, moderate 
reddish-orange (lOR 6/6) clay, and very minor amounts of 
white (N9) caliche and very pale orange (lOYR 8/2) 
caliche, some coating grains . 
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Clay, moderate reddish-orange (lOR 6/6), very fine· to 5 175-180 

• coarse-grained sand; angular to rounded, well sorted; 
composed of quartz, feldspar, and chert; moderate orange· 
pink (SYR 8/4) silt and very pale orange (lOYR 8/2) 
caliche. 

Sand very fine-grained to pebble; sub-angular to rounded, 10 180-190 

I poorly sorted; composed of quartz, granite, chert, feldspar, 
'and a very minor amount of hornblende; grayish orange 
(lOYR 7/4) silt, minor amounts of light brown (SYR 6/4) 
clay, very pale orange (lOYR 812) caliche and white (N9) 

I caliche; from 185 to 190 feet, grayish orange ( 1 OYR 714) 
silt increases; poorly cemented with calcite. 

Sand, very fine· to medium-grained with a very minor IO 190-200 
amount of coarse-grained to granule size, angular to sub· 
rounded, well sorted, composed of quartz, granite, chert, 
feldspar, and very minor amounts of hornblende, biotite 
and muscovite 

Sand very fine- to medium-grained with a very minor 5 200-205 
amount of coarse-grained to granule size; angular to sub-

• rounded; composed of quartz, chert, feldspar, hornblende, 
granite, biotite, and muscovite; grayish orange (lOYR 7/4) 
silt, white (N9) caliche. 

Silt, grayish orange (lOYR 7/4), very fine· to medium-
grained sand; sub-rounded to rounded, well sorted; 
composed of quartz, feldspar, chert, and a minor amount 
of hornblende; white (N9) caliche, and a very minor 10 205-215 
amount oflight brown (SYR 5/6) clay; from 210 to 215 
feet, sand and light brown (SYR 5/6) clay increase; 
moderately cemented with calcite. 

Silt, grayish orange (lOYR 7/4), very fine· to fine-grained 5 215-220 
sand; sub-rounded to rounded, well sorted; composed of 
quartz, feldspar, chert, and hornblende; white (N9) 
calichc, and moderate brown (5YR 4/4) clay; from 215 to 
220 feet, poorly cemented with calcite . 

• I 
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Silt, grayish orange (IOYR 7/4), very fine- to medium- 10 220-230 

• grained sand; sub-angular to rounded, well sorted; 
composed of quartz, feldspar, chert, hornblende, and 
granite; moderate brown (5YR 4/4)°clay, and very pale 
orange (IOYR 812) caliche; from.225 to 230 feet, 
moderate brown (SYR 4/4) clay increases, and sand fines 
to very fine· to fme-grained and is sub-rounded to 
rounded. 

Silt, grayish orange (IOYR 7/4) very fine- to medium- 10 230-240 
grained sand with a very minor amount of coarse-grained 
to pebble sand; rounded, well sorted; composed of quartz, 
feldspar, chert, hornblende, and granite; white (N9) 
caliche and moderate brown (5YR 4/4) clay; moderately 
well cemented with calcite; from 235 to 240 feet, cement 
increases slight! y. 

Silt, grayish orange (IOYR 7/4) very fine- to medium- 10 240-250 
grained sand with a very minor amount of coarse-grained 
to pebble sand; rounded, well sorted; composed of quartz, 
feldspar, chert, hornblende, and granite; white (N9) 
caliche, very pale orange (lOYR 8/2) caliche, and pale 

• brown (5YR 512) clay; from 245 to 250 feet, very pale 
orange (IOYR 8/2) caliche increases . 

• 
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§outhwest Geophysical 
------gervices, Inc. 

GEOPHYSICAL WELi. LOC: 
141" I< M " ~STIVI TIES 
SI' 
$INCL£ PT RESISTNICE 

ICOllF'NM MEVATEC 

O'IHER llEll\ICES: 
CALIPER 
GAMMA RAY 
NEilTRON 
COMPOISA TED DENS! TY 

PROolECT/flELO: MAIN POST LANDFILL, W~ NM 

WEU.: -----05 LOCATION: SEC: R: ElEVATI ON 1<11: 
~ 

COUNTY: OONA AHA 

llEMARl<5: 
DRILLED BY CEOPRo.JECTS, INll 

DF: 
ClL: 

j THIS HOU WJ.S LOCC£D H"1J AS FAST 

I AS LAST YEAR. 
20 .-r/MIN 
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'El. CONSTffJCTOi tlAQ3AM 
WELL NUMBER: 11'1...-<le 
WELL NAME: llAIN POST LANDFILL MONITORING WELL 
GEOLOGIST: DANA DOWNS, P.G. 

ELEYATIONS: TOP OF PVC W£LL CASING: 3,978.07 n-.r=:rrj 1-j =lih>-i _._m-4-.:..j. i 
AT BRASS SURVEY MARKER: 3,975.97 FT. ·-=:, 11 1· 11 I 

HORIZONTAL UH.I : 3,582,280.51 N 
365,887.83 E -i i I 111 

'I .I 

KEYED NOTES:_ 

1. PROTECTIVE 5TEEL OUTER .SURFACE CASING W/ LOCK (7 feet ). 

2. CONCRETE PAD (36 inch X 36 inch X 12 inch) WITH 
EMBEDDED BRASS SURVEY MARKER . 

3. WELL CASING: 4-INCH DIAM . SCHED. 40 PVC (0 - 165 feet )-. 

4. ANNULUS BACKFILL: CEMENT/5:1 BENTONITE SLURRY (O - 153 feet). 

5. UPPER SEAL: HYDRATED BENTONITE CHIPS (153 - 157.5 feet) . 

6. FILTER PACK: 20 - 40 MESH SIZE SILICA SAND (157.5 - 220 ft.) 

7. WELL SCREEN: 4-INCH DIAM. NO 10 SIZE WIRE WRAP 
SCHED. 40 PVC (1 65 - 185 feet) 

8. WELL SUMP: 4- INCH DIAM. SCHED. 40 PVC (185 - 1.90 feet ) 

153 feet 
157.5 feet 

185 feet 

.. 

. . 
• I 

.. 

GENERAi NOIE<:: 

1. TOTAL TEST HOLE JEPH• 220 fee t. 

220 feei --"------_, 

LB ir rh_J I .. ' 
2. BOREHOLE DIAMETER £, INCHES 
3. ALL DEPTHS MEASURED ~ROM GROUND SURF ACE 
4. ELEVATIONS ARE NA.VD, ··;aa 
5. 1m1 LOCATIONS ARE NACo. 1983 
6. DRAWING NOT fr) SCALE 
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Project: 

Location: 

Field Lltholopc Log 
MPL-06 

SWMU Groundwater Monitoring 

Main Post LandfilVEffiuent Drainage Area 

Installation: WSMR 

Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 2400 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Borehole Diameter: 8 inches 

Geologist: J. Kyle Williams Dates of Drilling: March I 0, 1997 

Depth Dateffime Description of Material Remarks 

s 1217 Sandy silt, fine- to coarse-grained sand, 
minor clay 

10 1222 Sandy silt, fine- to coarse-grained sand, At 11 ft. - gravel layer 
caliche 

15 1227 Gravel, fine, with coarse- to fine-
grained sand, caliche coated grains 

20 1236 Silty sand, coarse- to fine-grained sand, Install 20 ft. drill collar. 
caliche 

25 1250 Silty sand, coarse- to fine-grained sand, 
caliche 

30 1252 Silty sand, fine-grained sand, calichc, 
minor coarse-grained sand 

35 1255 Silty sand, fine-grained sand, caliche, 
minor coarse-grained sand 

40 1258 Sandy silt, fine-grained sand 

45 1305 Sandy silt, fine-grained sand with minor 
coarse-grained sand 

so 1308 Sandy silt, fine-grained sand 



55 1310 Silty sand, coarse- to fine-grained sand • with minor fine gravel 

60 1312 Gravel and coarse-grained sand, minor At 63 ft., drilling into finer 
silt material 

65 1319 Clayey silt, with fine-grained sand, 
hard, dry 

70 1321 Clayey silt, with fine-grained sand 

75 1324 Clayey silt, with fine-grained sand, 
minor gravel and coarse-grained sand 

80 1328 Silty sand, fine-grained sand with minor 
coarse-grained sand and gravel 

85 1336 Silty sand, fine- to medium-grained 
sand with minor fine gravel 

90 1339 Silt, sand, fine- to medium-grained sand 
with minor fine gravel 

95 1342 Sandy silt, fine- to medium-grained 
sand 

• 100 1350 Sandy silt, fine- to medium-grained 
sand 

105 1358 Sandy silt, fine- to medium-grained 
sand with minor caliche 

110 1402 Sandy silt, fine- to medium-grained 
sand 

115 1410 Sandy silt, fine-grained sand, minor clay 

120 1414 Sandy silt, fine-grained sand, minor clay 

125 1426 Silty sand, fine-grained sand with minor 
clay 

130 1428 Silty sand, fine- to medium-grained 
sand, minor clay 

135 1431 Silty sand, fine- to medium-grained Gravel lens at 136 ft . 
sand 

140 1434 Silty sand, fine· to medium-grained 
sand, minor fine gravel • 



145 1439 Sandy silt, fine-grained sand, minor fine • gravel 

150 1443 Sandy silt, fine-grained sand Gravelly lense at l 50ft. 
Fine-grained, hard sand at 
152 ft. 

155 1447 Silty sand, fine-grained sand, minor fine 
gravel 

160 1449 Silty sand, fine-grained sand 

165 1457 Sand, medium- to coarse-grained sand, 
minor fine gravel 

170 1459 Sand, medium- to coarse-grained sand, At 170 ft.- drilled core 
minor fine gravel barrel sample (10 ft) 

Sample 171 ft. to 178 ft 
(10 ft X 4 inch recovered) 
layers of dry clay, wet 
sand, saturated sand, wet 
moist clay 

175 Split barrel sample: clay and sand 

• 180 Split bariel sample: clay and sand 

185 1625 Sand, fine- to medium-grained, minor 
silt 

190 1626 Sand, fine- to medium-grained, silt 

195 1628 Silt, with fine-grained sand 

200 1640 Silt, with fine-grained sand Between 202 ft. and 204ft. 
gravel 

205 1649 Silty clay, lean, minor sand 

210 1657 Silty clay, lean, minor sand 

215 1702 Clayey silt, minor sand 

220 1707 Silt, with lean clay and fine-grained Total Depth Borehole 
sand 

• 
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Detailed Lithologic Log for MPL - 06 

Lithology 

Sand, very fine-grained to granule; angular to sub
rounded, poorly sorted; composed of quartz, granite, 
"feldspar, hornblende, chert, muscovite, and biotite 
grayish-orange (lOYR 714) silt, and very pale orange 
(IOYR 8/2) caliche coating some grains. 

Sand, very fine-grained to pebble, angular to sub-rounded, 
poorly sorted, and composed of granite, quartz, feldspar, 
hornblende, and muscovite. 

Sand, very fine-grained to pebble; angular to sub-rounded, 
poorly sorted; composed of granite, quartz, feldspar, 
hornblende, and muscovite; and a minor amount of 
grayish-orange (lOYR 7/4) silt; a small amount of calcite 
cement is present. 

Silt, grayish-orange (lOYR 7/4), very fine- to medium
grained sand; angular to rounded, moderately sorted; 
composed of quartz, feldspar, granite, hornblende, and 
chert; very pale orange (lOYR 8/2) caliche and moderate 
orange-pink (SYR 8/4) caliche coating some grains. 

Silt, grayish-orange (IOYR 7/4), very fine- to medium
grained sand; angular, well sorted and composed of 
quartz, feldspar, granite, hornblende, and chert; and white 
(N9) caliche. 

Sand, very fine-grained to granule; angular to sub
rounded, poorly to moderately sorted; composed of quartz, 
feldspar, hornblende, granite, chert, a minor amount of 
biotite, and a very minor amount of muscovite; grayish
orange (lOYR 7/4) silt, and a very minor amount of white 
(N9) caliche. · 

Thickness 
(feet) 

s 

s 

!O 

5 

15 

5 

Depth interval 
below ground 
surface (feet) 

0-S 

5-10 

10-20 

20-25 

25-40 

40-45 

----------------··· - ·-···-- ··---- - - ·---------



• Silt, grayish-orange (IOYR 7/4), very fine-grained to 10 45-55 
pebble sand; angular to sub-rounded, moderately well 
saned; composed of quartz, chen, feldspar, hornblende, 
granite and very minor amounts of biotite and muscovite; 
and very pale orange ( 1 OYR 8/2) caliche containing very 
fine- to fine-grained sand and grayish-orange (IOYR 7/4) 
silt; from 50 to SS feet, coarse-grained to pebble fraction 
'increases and very pale orange (IOYR 812) caliche 
increases. 

Sand, very fine-grained to pebble; angular to rounded, 5 55-60 
poorly saned; composed of quartz, chert, granite, feldspar, 
and hornblende; grayish-orange (IOYR 7/4) silt, very pale 
orange ( 1 OYR 812) caliche, and moderate orange-pink 
(5YR 8/4) caliche. 

Clay, light brown (5YR 6/4), very fine- to fine-grained 5 60-65 
sand; angular to sub-angular, well sorted; composed of 
quartz, chert, feldspar, and hornblende; grayish-orange 
(lOYR 7/4) silt, and white (N9) caliche. 

Clay, moderate brown (5YR 4/4), grayish-orange (I OYR 15 65-80 • 7/4) silt, very fine- to fine-grained sand; angular to sub-
angular, well sorted; composed of quartz, chert, feldspar, 
granite and mafic minerals; grayish orange-pink (I OYR 
8/2) caliche and white (N9) caliche. 

Silt, grayish-orange (IOYR 7/4), light brown (5YR 6/4) 5 80-85 
clay, and very fine- to very coarse-grained sand; angular to 
rounded, poorly sorted; composed of quartz, feldspar, 
granite and mafic minerals; poorly cemented with calcite. 

Silt, grayfah-orange (lOYR 7/4), and very fine- to very s 85-90 
coarse-grained sand; angular to rounded, moderately 
sorted; composed of quartz, feldspar, granite, and 
hornblende; very pale orange (lOYR 8/2) caliche and 
moderate orange-pink (5YR 8/4) caliche . 

• 



• Silt, grayish-orange (IOYR 7/4), very fine- to medium- 10 90-100 
grained sand; angular to rounded, moderately sorted; 
composed of quartz, feldspar, chert, granite, and minor 
amounts of hornblende and biotite and a very minor 
amount of muscovite; very pale orange (I OYR 8/2) caliche 
and moderate orange-pink (5YR 8/4) calichemoderately 
cemented with calcite. 

Sand, very fine- to medium-grained; angular to sub- 5 100-105 
rounded, moderately well sorted; composed of quartz, 
chert feldspar, hornblende, and a minor amount of mafic 
minerals; grayish-orange (lOYR 7/4) silt poorly cemented 
with calcite, a minor amount of white (N9) caliche, and a 
very minor amount of moderate reddish-orange (IOR 6/6) 
clay. 

Silt, grayish-orange (IOYR 7/4), very fine- to fine-grained io 105-125 
sand; angular, well sorted; composed of quartz, feldspar, 
chert, granite, and a very minor amount ofbiotite; grayish 
orange-pink (IOR 8/2) caliche, very pale orange (I OYR 
8/2) caliche, and a minor amount of pale brown (5YR 512) 
clay; from 110 to 120 feet, sand coarsens to very fine- to • medium-grained and pale brown (5YR 512) clay increases; 
from 120 to 125 feet, very fine- to medium-grained sand 
and grayish-orange (IOYR 7/4) silt increase; sand is 
angular to rounded and poorly sorted. 

Silt, grayish-orange (IOYR 7/4), very fine- to fine-grained 10 125-135 
sand; angular to sub-rounded, moderately well sorted, and 
composed of quartz, feldspar, chert, granite, and very 
minor amounts ofbiotite, hornblende and muscovite; 
grayish orange-pink (!OR 8/2) caliche, very pale orange 
( 1 OYR 8/2) caliche, and a minor amount of pale brown 
(5YR 5/2) clay; from 130 to 135 feet, sand increases, and 
white (N9) caliche is present; poorly cemented with 
calcite. 

Sand, very fine- to coarse-grained; sub-rounded to well- 5 135-140 
rounded, moderately sorted; composed of quartz, feldspar, 
chert, hornblende, and granite; grayish-orange (lOYR 7/4) 
silt, very pale orange (I OYR 812) caliche, moderate 
orange-pink (SYR 8/4) caliche coating grains, and a minor 
amount of light brown (SYR 6/4) clay . • 
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• Sand, very fine- to medium-grained; sub-angular to 10 170-180 

rounded, and poorly to moderately sorted, composed of 
quartz, chert, granite, feldspar, hornblende, and very 
minor amounts of biotite and muscovite; grayish-orange 
(lOYR 7/4) silt, very pale orange (IOYR 812) caliche, and 
a minor amount oflight brown (5YR 6/4) clay; 
from 175 to 180 feet, granite, biotite, and muscovite 
'increase, and light brown (5YR 6/4) clay increases. 

Sand, very fine- to coarse-grained; sub-angular to 10 180-190 
rounded, moderately sorted, and composed of quartz, 
granite, feldspar, chert, hornblende, biotite, and 
muscovite; grayish-orange (IOYR 8/2) silt, grayish 
orange-pink (IOR 8/2) caliche and very pale orange (lOYR 
8/2) caliche and a very tninor amount oflight brown (5YR 
6/4) clay; from 185 to 190 feet, sand is very fine- to 
medium-grained, well sorted, chert increases, granite, 
biotite and muscovite decrease; grayish-orange (I OYR 
7/4) silt increases, very pale orange (IOYR 8/2) caliche 
coats some grains. 

Silt, grayish-orange (lOYR 7/4) very fine- to fine-grained 20 190-210 • sand; angular to sub-rounded, well sorted; composed of 
quartz, feldspar, granite, chert, and hornblende; very 
minor amounts oflight brown (5YR 6/4) clay and grayish 
orange-pink (I OR 8/2) caliche; from 195 to 200 feet, light 
brown (5YR 6/4) clay increases; from 200 to 205 feet, 
sand increases; from 205 to 210 feet, grayish orange-pink 
(1OR8/2) caliche increases slightly; and sand is poorly to 
moderately cemented with calcite. 

Sand, very fine- to coarse-grained; sub-angular to 210-220 
rounded, moderately well sorted; composed of quartz, 
chert, feldspar, granite, hornblende, biotite, and a minor 
amount of muscovite; grayish-orange (lOYR 7/4) silt, and 
a very minor amount of light brown (SYR 6/4) clay; from 
215 to 220 feet, grayish-oninge (IOYR 7/4) silt increases, 
sand is very fine- to medium-grained and decreasing, and 
light brown (SYR 6/4) clay decreases . 

• 
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• W8..L CONSTRUCTION DIAGRAM ,...:-:___""-. ......_ ~ 

I -----i:J.J 

• 

• 

WELL NUMBER: ~-07 
WELL NAME: MAIN POST LANDFILL MONITORING WELL 
GEOLOGIST: DANA DOWNS. P.G. I 

I • 
ELEVA TIONS: TOP OF PVC WELL CASING: .3,985.48 FT.~-.~1==.,-11"1==,,I H0 ~· .,...,....,-+--__. 

AT BRASS SURVEY MARKER: 3,983.39 FT. -,_.-, , 1-' -111-1 
HORIZONTAL UTM 3,581,722 04 N - i I== == 

365,583.48 E -i I I· 111 

KE YED NOTES: 

1. PROTECTIVE STEEL OUTER SURFACE CASING W/LOCK (7 feet) . 

2. CONCRETE PAD (36 inch x·36 inch X 12 inch) WITH 
EMBEDDED BRASS SURVEY MARKER . 

3. WELL CASING: 4-INCH DIAM . . SCHED. 40 PVC (0 - 180 feet). 

4. ANNULU S BACK FILL: CEMENT/5% BENTONITE SLURRY (0 - 163.8 feet). 

5. UPPER SEAL: HYDRATED BENTONITE CHIPS (163.8 - 169.2 feet) . 

6. FILTER PACK: 20 - 40 MESH SIZE SILICA SAND (169.2 - 219.5 ft.) 

7. WELL SCREEN: 4-INCH DIAM. NO. 10 SIZE WIRE WRAP 

SCHED. 40 PVC ( 180 ·· 210 feet) 

8. WELL SUMP: 4-INCH DIAM. SCHED. 40 PVC (210 •· 215 feet) 

9. LOWER SEAL: HYDRATED BENTONJfE CHIPS (219.5 - 250 fee t) 

'I _\ 
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. 
~· 

. . 

4 

163.8 ·feet-_.__ ....... 
169 2 f eet-~...o.. 

181J feet 

210 feel 

215 feet 

GENERAL NOTE:.;_ 

I. TOTAL TEST HOLE O[f-~Y: 250 feet. 250 feet • 
2. BOREHOLE GI AMETER : 8 INCHES 
3. ALL DEPTH '; MEASUREO FROM GROUND SURFACE 
4. ELEVATIONS ,A.RE \J A'iC. :988 
5. UTM LOCA nor~s ARt: : iAD, 1983 
6. DRAWING NOT TCJ SCA 1.E . 
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Project: 

Location: 

Field Lithologic Log 
MPL-07 

SWMU Groundwater Monitoring 

Main Post Landfill/Effluent Drainage Area 

Installation: WSMR 

Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Borehole Diameter: 8 inches 

Geologist: J. Kyle Williams Dates of Drilling: March 5, 1997 

Depth Dateffime Description of Material Remarks 

5 0855 Sand, medium- to coarse-grained, I;>rill to 20 ft. with kelly 
poorly s~rted 

10 0900 Sand, very fine- to fine-grained Added polymer for drilling 

15 0907 Sand, very fine- to fine-grained with 
caliche 

20 0911 Sand, fine- to medium-grained with Added 20ft. bit stabilizer 
caliche 

25 0920 Sand, medium-grained with small 
amount of coarse-grained sand 

30 .0925 Sand, fine- to medium-grained with Going into finer-grained 
caliche materials, slower drilling 

35 0928 Sand, fine- to medium-grained with 
caliche and small amount coarse sand 

40 0933 Good sand, gravel (sand- coarse-
grained, rounded) 

45 0935 Silt and fine-grained sand with caliche Entering finer-grained 
materials 

50 0943 Silt and fine-grained sand with caliche 

I 



55 0951 Silt and fine-grained sand with caliche 

• 60 0955 Silt and fine-grained sand 

65 1002 Sand,_ fine-grained with caliche 

70 1006 Sand, fine-grained with silt and caliche Steady drilling 

75 1010 Silt and fine-grained sand with caliche 

80 1014 Silt and fine-grained sand with caliche 

85 1018 Silt and fine-grained sand 

90 1022 Silt and fine-grained sand with caliche Gravel at 93 ft. 
Enter clayey material at 96 
ft. 

95 1026 Gravel and coarse sand 

100 1032 Silt and fine-grained sand with small Sand and gravel-
amount of clay 103 ft. to 107 ft. gravel 

105 1041 Sand, coarse-grained, with gravel 

110 1044 Sand, fine-grained with small amount of 
silt 

• 11 s 1049 Sand, fine-grained with small amount of Entering clayey material, 
silt slower drilling 

120 1052 Sand, fine-grained with small amount of 
silt/silty clay 

125 1100 Sand, medium- to fine-grained 

130 1104 Sand medium- to fine-grained More clay 

. 135 1115 Silt and silty clay 

140 1118 Sand and silt, no clay 

145 1125 Sand and silt At 148 ft. enter clay, slow 
drilling 

150 1133 Silty sand with clay 

155 1145 Silty sand with small amount of clay 

160 1148 Sand with silt with small amount of clay 

165 1155 Sand, medium to fine-grained Back into sand 

• 



170 1158 Sand, medium- to coarse- grained 

• 175 1202 Sand, medium~ and fine-grained 

180 1206 Sand, fine- to medium- and coarse-
grained 

185 1214 Sand, fine- to medium-grained with silt 
and caliche 

190 1217 Sand, fine- to medium-grained with silt 

195 1220 Sand with silt and caliche 

200 1230 Silty clay with fine-grained sand 

205 1240 Sand, fine- to medium-grained Sandy zone 

210 1242 Sand, fine- to medium-grained with Thinly interbedded layers 
small amount of coarse-grained material of fine-grained sand, silt 

and silty clay 

215 1245 Sand, fine- to medium-grained with Clay at 218 ft. (Silt) 
small amount of coarse-grained material 

220 1246 Silty sand with caliche 

• 225 1250 Silt and silty-clay Sand at 227 ft. 

230 1255 Sand, fine- to medium-grained 

235 1315 Silt and silty clay with fine-grained sand Slower drilling 

240 1320 Silty sand with small amount of clay 

245 1330 Silty sand with small amount of clay 

250 1340 Silty sand with small amount of clay Total Depth Borehole 

• 



Detailed Lithologic Log for MPL - 07 

• Lithology Depth interval 
Thickness below ground 

(feet) surface (feet) 

Sand, very fine-grained to pebble; angular, well sorted; 5 0-5 
composed of granite, quartz, feldspar, hornblende, chert, 
and muscovite. 

Sand, very fine-grained to pebble; angular to subrounded, 5 5-10 
moderately sorted; composed of quartz, granite, feldspar, 
hornblende, chert, biotite, and muscovite; and light brown 
(5YR 5/6) silt. 

Sand, very fine-grained to pebble; angular to sub-rounded, 20 10-30 
poorly sorted; composed of quartz, granite, feldspar, 
hornblende, chert, biotite, and muscovite; pale yellowish-
orange (lOYR 8/6) silt, and very pale orange (IOYR 8/2) 
caliche containing very fine- to medium-grained sand; 
from 15 to 30 feet white (N9) caliche is present as a grain 
coat; from 20 to 30 feet sand size decreases to very coarse-

• 
grained and grains become sub-angular to rounded . 

Sand, very fine- to very coarse-gr~ned; angular to sub- 5 30-35 
rounded, moderately sorted; composed of quartz, feldspar, 
chert, granite, and biotite; grayish orange-pink (5YR 7/2) 
silt, and very pale orange (I OYR 812) caliche containing 
very fine- to medium-grained sand and coating grains. 

Sand, fine-grained to granule, sub-angular to rounded, 5 35-40 
well sorted; composed of granite, quartz, chert, feldspar, 
hornblende, and biotite. 

Sand, very fine- to medium-grained; sub-angular to 5 40-45 
rounded, well sorted; composed of quartz, granite, chert, 
feldspar, and hornblende; and pale reddish brown ( 1 OR 
5/4) clay . 

• 



• Silt, grayish orange (IOYR 7/4), very fine- to fine-grained 10 45-55 

I sand; angular to sub-rounded, well sorted; composed of 
quartz, feldspar, hornblende, and chert; very pale orange 
(lOYR 8/2) caliche, and light brown (5YR 6/4) clay · 
containing a small amount of organic matter; from 50 to 
55 feet, sand and light brown (5YR 6/4) clay increase, 
sand coarsens to very fine- to medium-grained. 

Sand, very fine- to medium-grained; angular to sub- 5 55-60 
rounded, well sorted; composed of quartz, chert, feldspar, 
hornblende, and very minor amounts ofbiotite, and 
muscovite; grayish-orange (lOYR 7/4) silt, and light 
brown (5YR 6/4) clay. 

Sand, very fine- to medium-grained; angular to sub- 5 60-65 
rounded, well sorted; composed of quartz, feldspar, chert, 
hornblende, biotitc and muscovite; grayish-orange (1 OYR 
7/4) silt, and very pale orange (lOYR 8/2) caliche. 

Sand, very fine- to medium-grained; angular to sub- 5 65-70 
rounded, well sorted; composed of quartz, feldspar, chert, 

• 
hornblende; grayish-orange (lOYR 7/4) silt, and a very 
minor amount of very pale orange (lOYR 8/2) caliche. 

Sand, very fine- to medium-grained; sub-angular to 10 70-80 
rounded, well sorted; composed of quartz, feldspar, chert, 
hornblende, biotite, and muscovite; grayish-orange (lOYR 
7/4) silt, and very pale orange (lOYR 8/2) caliche; from 75 
to 80 feet, sand is angular to sub-angular and decreasing. 

Silt, grayish-orange (lOYR 7/4), very fine- to medium- 5 80-85 
grained sand; sub-angular to rounded, well sorted; 
composed of quartz, chert, feldspar, hornblende; 
moderately well cemented with calcite; and a very minor 
amount of very pale orange (IOYR 8/2) caliche, some 
coating grains; from 85 to 90 feet, grayish-orange ( 1 OYR 
7/4) silt is moderately well cemented with calcite, and 
biotite and muscovite are absent. I 

• 



• 
Sand, very fine-grained to pebble; angular to rowtded, 5 90-95 
poorly sorted; composed of quartz, chert, granite, and 
feldspar; grayish-orange (lOYR 7/4) silt, moderately well 
cemented with calcite, and very pale orange ( 1 OYR 8/2) 
caliche containing very fine- to medium-grained sand and 
coating some grains. 

·sand, very fine- to medium-grained; angular to sub- 10 95-105 
rounded, well sorted; composed of quartz, chert, granite, 
feldspar, and hornblende; grayish-orange (lOYR 7/4) silt, 
moderately well cemented with calcite, very pale orange 
(lOYR 8/2) caliche containing very fine- to medium-
grained sand and coating some grains, and moderate 
brown (SYR 3/4) clay. 

Sand, very fine- to very coarse-grained; sub-angular to s 105-110 
rounded, moderately sorted; composed of quartz, chert, 
granite, feldspar, hornblende, and very minor amowtts of 
muscovite and biotite; and very pale orange (1 OYR 8/2) 
silt. 

Sand, very fine to medium-grained; sub-angular to 10 110-120 

I • rounded, moderately sorted;composed of quartz, feldspar, 
chert, and minor amounts of hornblende and other mafic 
minerals; and very pale orange (1 OYR 8/2) silt. 

I Sand, very fine to medium-grained; angular to sub- 10 120-130 
rounded, very well sorted; composed of quartz, chert, 

I feldspar, and a minor amoilnt of hornblende; a minor 
amount of grayish-orange ( 1 OYR 7 /4) silt, and white (N9) 
caliche; from 125 to 130 feet, a very minor amount of 
white (N9) caliche is present, some coating grains. 

Silt, grayish-orange (lOYR 7/4), very fine- to medium- 10 130-140 
grained sand; angular to sub-rounded, very well sorted; 
composed of quartz, feldspar, chert, a minor amount of 
hornblende, and a very minor amount of muscovite; 
grayish-brown (5YR 3/2) clay, and a minor amowtt of 
white (N9) caliche; from 135 to 140 feet, grayish-orange 
(lOYR 7/4) silt increases, very fine-to medium-grained 
sand increases, is angular to rounded, and moderately 
sorted, and grayish-brown (5YR 3/2) clay decreases . 

I • 
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Sand, very fine- to medium-grained; sub-angular to 5 140-145 I rounded, well sorted; composed of quartz, chert, granite, 
and feldspar; grayish-orange (lOYR 7/4) silt, moderate 
brown (5YR 3/4) clay, and very pale orange (lOYR 8/2) I caliche, some coating grains. 

Silt, grayish-orange (lOYR 7/4), moderate orange-pink 5 145-150 
'(5YR 8/4) caliche, pale yellowish-brown (lOYR 6/2) clay, 
and very fine- to medium-grained, moderately well calcite 
cemented sand; angular to sub-rounded, well sorted. 

I 
Clay, moderate brown (5YR 4/4), grayish-orange (1 OYR 5 150-155 

7/4) silt, and very fine- to fine-grained sand; sub-angular 

I to sub-rounded, very well sorted, with a minor amount of 
calcite cement; composed of quartz, chert, feldspar, and 
hornblende. 

I Sand, very fine- to medium-grained; sub-angular to 5 155-160 
rounded, well sorted; composed of quartz, chert, granite, 

I feldspar, and hornblende; grayish-orange (JOYR 7/4) silt, 
and very pale orange ( 1 OYR 812) caliche coating grains. 

• Sand, very fine- to medium-grained; sub-angular to 5 160-165 I rounded, well sorted; composed of quartz, chert, granite, 
feldspar, and hornblende; grayish-orange (lOYR 7/4) silt, 
pale yellowish-orange (lOYR 6/2) clay, and very pale 
orange (lOYR 8/2) caliche coating some grains. 

Sand, very fine- to very coarse-grained; sub-angular to 5 165-170 I rounded, poorly sorted; composed of quartz, granite, chert, 
feldspar, hornblende and a minor amount of light gray 
(N7) (sedimentary) rock; grayish-orange (lOYR 7/4) silt, 
and moderate brown (5YR 3/4) clay. 

Sand, very fine- to very coarse-grained; sub-angular to 10 170-180 
rounded, poorly sorted; composed of quartz, granite, chert, 
feldspar, hornblende and a minor amount of light gray 
(N7) (sedimentary) rock; and grayish-orange (tOYR 7/4) I silt. 

I 
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• Sand, very fine- to very coarse-grained; sub-angular to 5 180-185 
rounded, poorly sorted; composed of quartz, granite, chert, 
feldspar, hornblende and a minor amount of light gray 
(N7) (sedimentary) rock; some sand is very poorly 
cemented with calcite; grayish-orange (lOYR 7/4) silt and 
a very minor amount of moderate brown (5YR 3/4) clay. 

'Sand, very fine- to medium-grained; sub-angular to 10 185-195 
rounded, poor to moderately sorted; composed of quartz, 
chert, granite, feldspar, and hornblende; grayish-orange 
(lOYR 7/4) silt, very pale_ orange (lOYR 8/2) caliche 
coating some grains, and moderate orange-pink (5YR 8/4) 
caliche; from 190 to 195 feet, moderate orange-pink (5YR 
8/4) caliche is absent. 

Clay, moderate brown (5YR 4/4), moderately cemented 5 195-200 
with calcite, very fine- to medium-grained sand; sub- . 
angular to rounded, poor to moderately sorted; composed 
of quartz, chert, granite, feld~par, and hornblende; grayish-
orange (lOYR 7/4) silt, and moderate orange-pink (SYR 
8/4) caliche containing a minor amount of very fine- to 

• 
fine-grained sand and grayish-orange (lOYR 7/4) silt. 

Sand, very fine- to coarse-grained; sub-angular to sub- 5 200-205 
rounded, poorly to moderately sorted; composed of quartz, 
chert, granite, feldspar, and light gray (N7) (sedimentary) 
rock; grayish-orange (lOYR 7/4) silt, and moderate brown 
(5YR 4/4), calcite cemented clay. 

Sand, very fine- to coarse-grained; sub-angular to sub- 5 205-210 
rounded, poorly to moderately sorted; composed of quartz, 
chert, granite, feldspar, light gray (N7) (sedimentary) rock, 
and hornblende; and grayish-orange (IOYR 7/4) silt. 

Sand, very fine- to medium-grained; sub-angular to sub- 10 210-220 
rounded, poorly to moderately sorted; composed of quartz, 
chert, granite, feldspar, and light gray (N7) (sedimentary) 
rock; grayish-orange (lOYR 7/4) silt, moderate brown 
(5YR 4/4), calcite cemented clay, and very pale orange 
(lOYR 8/2) caliche coating grains . 

• 



• Clay, light brown (5YR 5/6), poorly cemented with 5 220-225 I calcite, grayish-orange (IOYR 7/4) silt, very fine- to 
mediwn-grained sand; sub-angular.to sub-rounded, 
moderately sorted; composed of quartz, chert, granite, I feldspar, and hornblende; and very pale orange (1 OYR 
8/2) caliche coating grains. 

'Silt, grayish-orange(lOYR 7/4), very fine- to mediwn- 5 225-230 I 
grained sand; sub-angular to rounded, moderately sorted; 
composed of quartz, chert, granite, feldspar, and 

I hornblende; very poorly cemented with calcite; moderate 
brown (5YR 4/4) clay, and moderate orange-pink (5YR 
8/4) caliche. 

I 
Silt, grayish-orange (lOYR 7/4), very fine- to mediwn- 5 230-235 
grained sand; angular to sub-rounded, moderately sorted; 
composed of quartz, chert, feldspar, hornblende, and 
granite; very poorly cemented with calcite; and moderate 
brown (5YR 4/4) clay. 

Silt, grayish-orange (lOYR 7/4) some poorly cemented 15 235-250 

• 
with calcite, moderate brown (5YR 4/4) clay, very fine- to 

I mediwn-grained sand; sub-angular to rounded, moderately 
sorted; composed of quartz, chert, granite, feldspar, and 
hornblende; and white (N9) caliche. 

I 
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• W8..L CC»mRUCTION DIAGRAM 

• 

• 

WELL NUMBER: UPL-OS 
WELL NAME: MAIN POST LANDFILL MONITORING WELL 
GEOLOGIST: DANA DOWNS, P.G. 

ELEVATIONS: TOP OF PVC WELL CASING: 4,060.47 FT. 
· AT BRASS SURVEY MARKER: 4,058.48 FT. 

HORIZONTAL UTM: 3,581,520.22 N 
364,201 .65 E 

KEYED NOTES: 

1. PROTECTIVE STEEL OUTER SURFACE CASING W/LOCK (7 feet) . 

2. CONCRETE PAD (36 inch X 36 inch X 12 inch) WITH 
EMBEDDED BRASS SURVEY MARKER· 

3. WELL CASING: 4-lNCH DIAM. SCHED. 40 PVC (0 - 240 feet). 

' ' 

•l 

4. ANNULUS BACKFILL: CEMENT/5% BENTONITE SLURRY (0 - 221.5 feet) .. . 
" 5. UPPER SEAL: HYDRATED BENTONITE CHIPS . (221.5 - 229.9 feet). 

6. FILTER PACK: 20 - 40 MESH SIZE SILI CA SAND (229.9 - 280.1 feet) , J 

7. WELL SCREEN: 4-INCH DIAM. NO. 10 SIZE WIRE WRAP 

SCHED. 40 PVC (240 - 270 feet) 

8. WELL SUMP: 4-INCH DIAM. SCHEO. 40 PVC (270 - 275 feet) 

9. LOWER SEAL: HYDRATED SENTONIT[ CHIPS (280. t - 300 feet) 

GENERAL :.J OTE$: 

L TOTAL .,.EST HOLE DEPTH: .3C C f~et. 
2. BOREHOLE DIAMETER: 8 INC!-!ES 
3. ALL [1Et:- THS MEASURED FROM ,~ROUND 'CiURF ACE. 
~ . ELEVA T:jNS ARE i~A VD, 1968 
.. UTM :._,:.C:ATIONS ARE NAO, 1983 
?. DRAW!t !G NOT TO SCALE. 
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Project: 

Location: 

Field Lithologic Log 
MPL-08 

SWMU Groundwater Monitoring 

Main Post Landfill/Effiuent Drainage Area 

Installation: WSMR 

Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 2400 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Borehole Diameter: 8 inches 

Geologist: Dana V. Do\vns Dates of Drilling: February 23 - 24, 1997 

Depth Dateffime Description of Material Remarks 

5 2/23/97 Sand, medium- to coarse-grained No polymer added 
1533 

10 1535 Sand, medium- to coarse-grained Drilled in to 20' with kelly 

15 1536 Sand, medium- to coarse-grained Easy, smooth drilling 

20 1539 Sand, medium- to coarse-grained Added 20 ft. drill collar 

25 1555 Sand, medium- to coarse-grained Easy smooth drilling 

30 1600 Sand, medium- to coarse-grained Losing much water to 
formation 

35 1605 Sand, medium- to coarse-grained 38.5 to 39 ft. gravel zone 

40 1608 Sand, medium- to coarse-grained 

45 1616 Sand, medium- to coarse-grained Not seeing fine-grained 
material; going through 
sieve 

50 1617 Sand, medium- to coarse-grained Losing water at 53.5 ft ,. 
cobbles 

55 1620 Sand, medium- to coarse-grained 

I 



60 1623 Sand, fine- to medium- to coarse- Not seeing "fine-grained 
grained sand through strainer 

65 1631 Sand, fine- to medium- to coarse- Drilling through thin 
grained gravel zones (coarse sand) 

70 1634 Sand, fine- to medium- to coarse- Fining gradually with 
grained depth 

75 1637 Sand, fine- to medium- to coarse-
grained 

80 1640 Sand, fine- to medium- to coarse-
grained 

85 1645 Sand, fine- to medium- to coarse- Poorly sorted 
grained 

90 1647 Sand, fine- to coarse-grained 

95 1651 Sand, medium- to coarse-grained 

100 1653 Sand, medium- to coarse-grained 

105 1702 Silt and sand, medium- to coarse-

• grained . 

110 1704 Silt and clay 

115 1705 Silt and sand, medium- to coarse-
grained 

120 1709 Clayey silt and sand - medium- to 
coarse-grained 

125 1716 Silt, silty clay and sand Enter clay zone at 126.5 
slower drilling. At 128 ft. 
out of clay 

130 1720 Clay and silty clay 

135 1724 Sand (medium-grained) with silt and 
clay 

140 1725 Silt and sand with clay Tripped out drill pipe, 
Stop for the day 

145 2124197 Silt and sand with small amount of clay Tripped back into borehole 
0753 



150 0758 Silt and sand, medium- to coarse-
grained with clay 

155 0802 Sandy silt Smooth easy drilling 

160 0806 Sandy silt with clay 

165 0823 Clayey silt with fine-grained sand 

170 0830 Sandy silt with clay At 172 ft. - good sand 

175 0832 Sand with silt 

180 0836 Silty sand 

185 0848 Silt and sand with small amount of clay 

190 0855 Sand, medium- to coarse-grained with 
silt 

195 0859 Sand, medium- to coarse-grained with 
silt 

200 0901 Sand, medium- to coarse-grained with At 200 ft. to 203 ft. 
silt 

• 205 0912 Clayey silt with sand and caliche Slow drilling times,finer 
gravel material 

210 0919 Sandy ·silt with small amount of clay 
and caliche 

215 0921 Sandy silt with small amount of clay 
with caliche 

220" 0928 Silt with fine-grained sand and small 
amount of clay with caliche 

225 0937 Silt with fine-grained sand and small 
amount of clay with caliche 

230 0940 Silt with fine-grained sand and small 
amount of ciay with caliche 

235 0954 Sandy silt and sand, coarse-grained with 
caliche 

240 0956 Sandy silty with caliche Thinning down mud, 
adding water, emptied pit 



245 1011 Sandy silt with caliche Slow drilling, fine-grained 
compacted material 

250 1023 Silt and clay 

255 1036 Silt and fine-grained sand with clay 
with caliche 

26,0 1052 Sandy silt with small amount of clay 263 ft. to 264 ft. small sand 
and caliche layer 

265 1106 Silt with fine-grained sand and caliche 

270 1113 Silt with fine-grained sand and caliche 

275 1117 Sandy silt with caliche 

280 1122 Silty sand with caliche 

285 1128 Silty sand with caliche 

290 1129 Sand, medium- to coarse-grained with 
silt 

295 1132 Sand, medium- to coarse-grained 

• 300 1136 Sand, medium- to coarse-grained Total Depth Borehole 

· ·. ·l:."' " " • 



Detailed Lithologic Log for MPL - 08 

• Depth interval 
Lithology Thickness below ground 

(feet) surface (feet) 

Sand, very fine-grained to granule; angular to sub- 5 0-5 
rounded, poor to moderately sorted; composed of granite, 
quartz, feldspar, hornblende, and a minor amount of 
biotite; and grayish-orange (IOYR 7/4) silt. 

Sand, very fine-grained to granule; angular to sub- 15 5-20 
rounded, poor to moderately sorted; composed of granite, 
quartz, feldspar, hornblende, and minor amounts of 
muscovite and biotite; grayish-orange (lOYR 7/4) silt, and 
a minor amount of moderate orange-pink (SYR 8/4) 
caliche. 

I Sand, very fine-grained to granule; angular to sub- 10 20-30 
rounded, moderately to well sorted; composed of granite, 
quartz, feldspar, hornblende, medium dark gray (N4) 
(sedimentary) rock, muscovite, and biotite; grayish 

• 
orange-pink (SYR 7/2) caliche and very light gray (N8) 
caliche. 

Sand, very fine-grained to granule; angular to sub- 5 30-35 
rounded, moderately to well sorted; composed of granite, 
quartz, feldspar, hornblende, muscovite, biotite, and very 
minor amounts of chert and medium gray (NS) 
(sedimentary) rock; moderate orange-pink (SYR 8/4) 
caliche, and light brown (SYR 6/4) caliche, and a minor 
amount of grayish-orange (IOYR 7/4) silt. 

Sand, fine-grained to granule; angular to sub-rounded, 5 3540 
moderately well sorted; composed of quartz, granite, 
feldspar, hornblende, and a minor amount ofbiotite; light 
brown (SYR 6/4) silt, and grayish orange-pink (5YR 7/2) 
caliche coating grains. . 

• 



Sand, coarse-grained to pebble, with a very minor amount 
of very fine- to medium-grained sand; angular to sub- 5 40-45 

• rounded, well sorted; composed of granite, feldspar, 
quartz, hornblende, and very minor.amounts ofbiotite and 
chert; minor amounts oflight brown (5YR 6/4) silt, and 
very pale orange (lOYR 8/2) caliche coating grains. 

Sand, coarse-grained to pebble; angular to sub-rounded, 20 45-65 
'well sorted; composed of granite, feldspar, quartz, 
hornblende; minor amounts of light brown (5YR 6/4) silt, 
very pale orange (lOYR 812) caliche coating grains, and a 
very minor amount of white (N9) caliche; from 55 to 65 
feet, a minor amount of very fine- to medium-grained sand 
is present and contains minor amounts ofbiotite and chert. 

Sand, fine-grained to pebble; angular to sub-angular, 5 65-70 
poorly sorted; composed of granite, feldspar, quartz, 
hornblende and a minor amount of medium dark gray (N3) 
(sedimentary) rock; a minor amount of grayish-orange 
(1 OYR 7 /4) silt, and a very minor amount of very pale 
orange (IOYR 8/2) caliche coating grains. 

Sand, coarse-grained to pebble; angular, moderately to 5 70-75 

• well sorted; composed of granite, quartz, feldspar, 
hornblende, and minor amounts of chert and dark gray 
(N3) (sedimentary) rock; minor aniounts of grayish-
orange (lOYR 7/4) silt, and moderate orange-pink (5YR 
8/4) caliche coating some coarse-grained to pebble sand. 

Sand, fine-grained to pebble; sub-angular to sub-rounded, 5 75-80 
moderately to well sorted; composed of granite, quartz, 
feldspar, medium dark gray (N4) (sedimentary) rock, and 
minor amounts of hornblende, muscovite, and biotite; very 
pale orange (1 OYR 812) caliche, and dark yellowish-
orange (I OYR 6/6) silt. 

Sand, fine-grained to granule; angular to· sub-rounded, 5 80-85 
moderately sorted; composed of granite, quartz, feldspar, 
medium dark gray (N4) (sedimentary) rocks, hornblende, 
and a very minor amount of chert; minor amounts of light 
brown (5YR 6/4) silt and very pale orange (lOYR 8/2) 
caliche, some coating grains . 

• 



Sand, very fine-grained to pebble, dark yellowish-orange 5 8~-90 

• 
(lOYR 7/4) silt, moderate brown (5YR 4/4) clay, and a 
minor amount of moderate orange-pink (5YR 8/4) caliche 
some coating grains; angular to sub-rounded, moderately 
sorted; composed of quartz, feldspar, granite, hornblende, 
and a very minor amount of pinkish-gray (5YR 8/1) 
(sedimentary) rock. 

·Sand, very fine-grained to pebble; angular to sub-rounded, 10 90-100 
moderately to well sorted; composed of granite, quartz, 
feldspar, hornblende, medium dark gray (N4) 
(sedimentary) rock, and minor amounts ofbiotite and 
muscovite; dark yellowish-orange (1 OYR 5/4) silt, light 
brown (5YR 516) silt, grayish orange-pink (5YR 7/2) clay, 
and very pale orange (lOYR 8/2) caliche some coating 
grains; from 95 to 100 feet, dark yellowish-orange (lOYR 
514) silt is absent. 

Sand, very fine-grained to pebble; sub-angular to rounded, 5 100-105 
well sorted; composed of granite, quartz, feldspar, 
hornblende, biotite, and dark gray (N3) (sedimentary) 
rock; light brown (5YR 6/4) silt, light brown (SYR 516) 
clay, and very pale orange (IOYR 8/2) caliche, some 

• coating grains . 

Sand, fine-grained to pebble; angular to sub-angular, 5 105-110 
moderately well sorted; composed of granite, quartz. 
feldspar, horneblende, and minor amounts of chert, biotite, 
and muscovite; pale reddish-brown (IOR 5/4) clay, 
moderate orange-pink (5YR 8/4) silt, and very pale orange 
(lOYR 8/2) caliche, some coating grains. 

Sand, very fine-grained to pebble; sub-angular to 5 110-115 
rounded, .moderately to well sorted; composed of quartz, 
feldspar, granite, homeblende, and minor amounts of 
chert, biotite, and muscovite; pale reddish-brown (lOR 
8/4) clay, and grayish orange-pink (SYR 7/2) silt. 

Sand, fine-grained to pebble; angular to sub-rounded, 5 115-120 
poorly to moderately sorted; composed of quartz, 
feldspar, granite, homeblende, chert, and minor amounts 
ofbiotite and muscovite; light brown (5YR 6/4) silt, and 
pale reddish-brown (IOR 8/4) clay . 

• I 



Clay, pale reddish-brown (IOR 5/4) with a small amount 5 120-125 

• 
of organic matter, grayish-orange (lOYR 7/4) silt, and 
very fine- to very coarse-grained sand; angular to sub-
rounded, moderately sorted; composed of quartz, feldspar, 
hornblende, granite, and muscovite. 

Clay, pale red (IOR 6/2), poorly cemented with calcite, 5 125-130 
grayish-orange (lOYR 7/4) silt, and very fine- to very 
·coarse-grained sand; angular to sub-rounded, moderately 
sorted; composed of quartz, feldspar, hornblende, granite, 
biotite, and muscovite; and a minor amount of very pale 
orange (1 OYR 8/2) caliche coating some grains. 

Sand, very fine-grained to pebble; angular to round, 5 130-135 
poorly sorted; composed of quartz, feldspar, granite, 
hornblende and muscovite; moderate brown (5YR 4/4) 
clay, poorly cemented with calcite, and light brown (5YR 
6/4) silt. 

Sand. very fine-grained to pebble; sub-angular to sub- 5 135-140 
rounded, poorly sorted; composed of quartz, feldspar, 
granite, moderate reddish-orange .(lOR 6/6) (sedimentary) 
rock, and minor amounts of hornblende and chert; pale 

• yellowish-brown (lOYR 6/2) silt, grayish-red (lOR 412) 
clay, and very pale orange (IOYR 8/2) caliche, some 
coating grains. 

Silt, light brown (5YR 6/4), very fine-grained to pebble 5 140-145 
sand; angular to sub-rounded, poorly sorted; composed of 
quartz, feldspar, granite, hornblende, and chert; moderate 
orange-pink (SYR 8/4) caliche, some coating grains, and 
light brown (5YR 6/4) clay. 

Silt, ligh~ brown (5YR 6/4), very fine-grained to pebble 5 145-150 
sand; angular to sub-rounded, poorly sorted; composed of 
quartz, feldspar, granite,. hornblende, and minor amounts 
ofbiotite and muscovite; moderate orange-pink (5YR 8/4) 
caliche, some coating grains, and pale brown (SYR 5/2) 
clay containing a small amount of calcite cement. 

• 



Clay, grayish-brown ( 5YR 3/2), grayish-orange ( 1 OYR 10 150-160 

• 
7/4) silt, and very fine-grained to pebble sand; sub-angular 
to sub-rounded, poorly sorted; composed of quartz, 
feldspar, hornblende, granite, biotite, and muscovite; from 
155 to 160 feet, clay contains a minor amount of calcite 
cement, sand is sub-angular to sub-rounded and poorly 
sorted, granite and muscovite are absent; 

·Clay, grayish-brown (5YR 3/2), moderate yellowish- 10 160-170 
brown (lOYR 5/4) silt, very fine- to coarse-grained sand; 
angular, well sorted; composed of quartz, feldspar, 
hornblende, and minor amounts of muscovite, and biotite; 
from 165 to 170 feet, grayish-brown (5YR 3/2) clay 
decreases and contains a small amount of organic matter, 
hornblende, biotite, and muscovite are absent, and a minor 
amount of chert is present. 

Silt, grayish-orange(IOYR 7/4); very fine- to very coarse- 5 170-175 
grained sand; sub-rounded, poorly sorted; composed of 
granite, quartz, feldspar, and a minor amount of blackish-
red (SR 2/2) (sedimentary) rock; and light brown (5YR 
5/6) clay . 

• Sand, very fine-grained to granule; angular to sub- 5 175-180 
rounded, poorly sorted; composed of granite, quartz, 
feldspar, hornblende, blackish-red (5R 2/2) and medium 
dark gray (N4) (sedimentary) rock; grayish-orange (lOYR 
7/4) silt, moderate brown (SYR 4/4) clay, and very pale 
orange (1 OYR 8/2) caliche coating some grains. 

Clay, pale reddish-brown (IOR 5/4), very fine-grained to 5 180-t 85 
pebble sand; angular to sub-rounded, moderately sorted; 
composed of quartz, granite, feldspar, biotite, hornblende, 
muscovit.e, and olive gray (5Y 4/1) (sedimentary) rock; 
and moderate yellowish-brown (lOYR 7/4) silt. 

Sand, very fine-grained to pebble; sub-angular to rounded, 5 185-190 
poorly sorted; composed of quartz, granite, and feldspar; 
light brown (5YR 6/4) clay, dark yellowish-orange (lOYR 
616) silt, and a minor amount of very pale orange (lOYR 
8/2) caliche, some coating grains . 

• 



Sand, very fine-grained to pebble; sub-rounded to s 190-195 

• 
rounded, well sorted; composed of granite, quartz, 
feldspar, and minor amounts of medium light gray (N6) 
and olive-gray (SY 4/1) (sedimentary) rocks; grayish-
orange (1 OYR 7/4) silt, arid a minor amount of light brown 
(5YR 6/4) clay. 

Sand, very fine-grained to granule; angular to rounded, 5 195-200 
·well sorted; composed of granite, quartz. feldspar, 
medium light gray (N6) and dusky yellow-green (5GY 
512) (sedimentary) rock; light brown (5YR 6/4) clay, and 
dark yellowish-orange ( 1 OYR 6/6) silt. 

Silt, grayish-orange (IOYR 7/4), very fine-grained to fine 5 200-205 
pebble sand; angular to sub-rounded, moderately well 
sorted; composed of quartz, granite, feldspar, and minor 
amounts of muscovite and biotite; light brown (5YR 6/4) 
clay, and minor amounts of very pale orange (lOYR 8/2) 
caliche coating some grains. 

Silt, grayish-orange (IOYR 7/4), very fine- to medium- 5 205-210 
grained sand; sub-angular to rounded, well sorted; 
composed of quartz, feldspar, granite, and hornblende; 

• light brown (5YR 6/4) clay, very pale orange (lOYR 8/2) 
caliche coating some grains, and white (N9) caliche. 

Silt, grayish-orange (IOYR 7/4), very fine-grained to 10 210-220 
granule sand; sub-angular to well rounded, well sorted; 
composed of quartz, granite, hornblende, feldspar, and 
very minor amounts of biotite and muscovite; a minor 
amount of light brown (SYR 5/6) clay, very pale orange 
( 1 OYR 8/2) caliche coating some grains, and white (N9) 
caliche; from 21 S to 220 feet, sand fines to very fine- to 
medium-grained, light brown (5YR 5/6) clay decreases, 
biotite and muscovite increase. 

Silt, grayish-orange (lOYR 7/4), very pale orange (lOYR 5 220-225 
8/2) caliche; very fine-grained to pebble sand; angular to 
sub-rounded, poorly sorted; composed of quartz, granite, 
feldspar, and hornblende; and a minor amount of moderate 
brown (SYR 4/4) clay . 

• 



Clay, moderate brown (5YR 4/4), very fine-grained to 5 225-230 

• 
granule sand; angular to sub-rounded, poorly sorted; 
composed of quartz, granite, feldspar, and a minor amount 
of hornblende; grayish-orange (IOYR 7/4) silt, very pale 
orange (IOYR 812) caliche and white (N9) caliche. 

Clay, light brown (5YR 6/4), light brown (5YR 6/4) silt, 5 230-235 
very fine-grained to pebble sand; angular to sub-rounded, 
·poorly to moderately sorted; composed of quartz, feldspar, 
granite, hornblende, and a minor amount ofbiotite; and 
very pale orange ( 1 OYR 8/2) caliche coating grains. 

Sand, very fine- to coarse-grained; angular to sub- 5 235-240 
rounded, well sorted; composed of quartz, feldspar, 
hornblende, and granite; grayish-orange (IOYR 7/4) silt, 
moderate orange-pink (5YR 8/4) caliche, very pale orange 
( lOYR 8/2) caliche, and a very minor amount of light 
brown (5YR 5/6) clay. 

Silt, pale yellowish-orange ( 1 OYR 8/6), very fine- to very 5 240-245 
coarse-grained sand; sub-angular to rounded, poorly to 
moderately sorted; composed of quartz,.granite, feldspar, 
hornblende and biotite; moderate brown (5YR 4/4) clay, 

• and very pale orange (IOYR 8/2) caliche, some coating 
grains. 

Clay, moderate brown (SYR 4/4), pale yellowish-orange 5 245-250 
(lOYR 8/6) silt, very fine- to coarse-grained sand; sub-
angular to rounded, moderately sorted; composed of 
quartz. granite, feldspar, hornblende and aminor amount 
ofbiotite; very pale orange (lOYR 8/2) caliche, some 
coating grains, grayish orange-pink (lOR 8/2) caliche, 
some coating grains. 

Clay, moderate brown (5YR 4/4), very fine- to coarse- 10 250-260 
grained sand; sub-angular to rounded, moderately well 
sorted; composed of quartz, granite, feldspar, hornblende 
and a minor amount ofbiotite; pale yellowish-orange 
(1 OYR 8/6) silt, very pale orange ( 1 OYR 8/2) caliche, 
some coating grains; from 255 to 260 feet, moderate 
brown (5YR 4/4) clay increases, sand decreases and is 
very fine-grained to granule . 

• 



Silt, grayish-orange (IOYR 7/4), very fine- to very coarse- 5 260-265 

• 
grained sand, moderate orange-pink (5YR 8/4) caliche 
containing very fine- to medium-grained sand; sub-
angular to rounded, well sorted; composed of quartz, 
feldspar, granite, hornblende and minor amounts of 
muscovite and biotite; and pale reddish-brown (I OR 5/4) · 
clay containing a minor amount of calcite cement. 

·silt, grayish-orange .(lOYR 7/4), very fine- to coarse- 5 265-270 
grained sand; sub-rounded to rounded, and well sorted; 
composed of quartz, hornblende, granite, feldspar, 
muscovite and biotite; white (N9) caliche, moderate 
orange-pink (5YR 8/4) caJiche, and a minor amount of 
light brown (5YR 6/4) clay. 

Silt, grayish-orange (IOYR 7/4), very fine- to coarse- 10 270-280 
grained sand; sub-rounded to roWlded, moderately well 
sorted; composed of quartz, granite, feldspar, hornblende, 
biotite, and muscovite; white (N9) caliche, moderate 
orange-pink (5YR 8/4) caliche, and dark yellowish-brown 
( 1 OYR 4/2) clay with a minor amount of calcite cement; 
from 275 to 280 feet, sand fines to very .fine- to medium-

• 
grained, and biotite and muscovite decrease . 

Silt, grayish-orange (lOYR 7/4), very fine-grained to 5 280-285 
granule sand; composed of quartz, feldspar, granite, 
hornblende, muscovite, and biotite; light brown (5YR 5/6) 
clay, moderate orange-pink (5YR 8/4) caliche coating 
some grains, and very pale orange (1 OYR 8/2) caliche; 
sub-angular to rounded, poorly to moderately sorted; from 
285 to 290 feet, sand is very fine-grained to pebble, sub-
rounded to rounded, and poorly sorted; very pale orange 
(1 OYR 8/2) caliche and light brown (5YR 5/6) clay are 
absent. 

Silt, grayish-orange (IOYR 7/4), very fine-grained to 5 285-290 
pebble sand; sub-rounded to rounded, poorly sorted; 
composed of quartz, granite, hornblende, muscovite, and 
biotite; moderate orange-pink (5YR 8/4) caliche coating 
some grains, and very pale orange ( 1 OYR 8/2) caliche . 

• 



• 

• 

• 

Sand, very fine-grained to pebble; sub-angular to rounded, 
poorly to moderately sorted; composed of quartz, feldspar, 
hornblende, granite, and a very minor amount of 
muscovite; grayish-orange (lOYR 7/4) silt, moderate 
orange-pink (SYR 814) caliche coating some grains, and 
very pale orange (1 OYR 8/2) caliche, and a very minor 
amount oflight brown (SYR 6/4) clay with minor calcite 
cement. 

IO 290-300 
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W8.L CONSTRUCTION DIAGRAM 
WELL NUMBER: t.Fl.:-09 
WELL NAME: MAIN POST LANDFILL MONITORING WELL 
GEOLOGIST: DANA DOWNS, P.G. 

ELEVATIONS: TOP OF PVC WELL CASING: 
AT BRASS SURVEY MARKER: 

4,048.41 FT. I 1-111-1 ~·~.-+----i. 
4.045.96 FT. -,_-

1 1 1 
m 

1 HORIZONTAL UTM: 3,582,671- 96 N 
364,308.13 L _, 11 111 

' I -I 

KEYED NOTES: · 

1. PROTECTIVE STEEL OU TER SURFACL: CASING W/LOCK (7 feet) . 

' ·· CONCRETE PAD (36 inch X 36 inch X 12 inch) WITH 
EMBEDDED BRASS SURVEY MARKER 

v WELL CASING: 4- INCH DIAM. SCHED. 40 PVC (0 - 210 feet) 

4_ ANNULUS BACKFILL: CEMENTi5% 8fNTONITE SLURRY (0 - 192 feet) . 

5. UPPER SEAL: HYDRATED BENTONI TE CHIPS (192 - 200 feet) . 

6. FILTER PACK: 20 - 40 MESH SIZE '.51LICA SAND (200 - 250 feet) 

7_ \llfLL SCREEN: 4-INCH DIAM. NO. !O SIZE WIRE WRAP 
SCHED. 40 PVC (210 - 2.30 fei=:t) 

8. WELL SUMP: 4-INCH DIAM. SCHED. 40 PVC (210 - 230 feet) 

GENER AL NOTES: 

' TOTAL TE~- T 1-!'~LE DEPTH: 250 '-:;et. 
1 BOREHOLE DIAMETER: 8 INCHES 
5. ALL DEPT!-iS MEASURED FROM GR')UN(l SURF ACE. 
l _ ELEVAflONS .A;;: ~ NAVO, 1988 
.·. UTM LOCATIONS ARE NAD, 1983 

o. DRAWING :.JOT -o SCALE. 

l 92 fee t 
200 feet 

210 feet 

250 feet 

4 

. 
d' 

.. 

. . 

4 . 
« ! 

d 
4 

l !-

.11 ll l !~-
~ 111 I I 

11-· 

d 



Project: 

Location: 

Field Litbologic Log 
MPL-09 

SWMU Groundwater Monitoring 

Main Post Landfill/Effluent Drainage Area 

Installation: WSMR 

Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 2400 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Borehole Diameter: 8 inches 

Geologist: Dana V. Do\vns Dates of Drilling: February 21-22, 1997 

Depth Date/rime Description of Material Remarks 

5 1620 Sand, · fine-grained to coarse-grained Fluid loss at surface 
with caliche, with a few cobbles at 5.5 plugged with bentonite, 
ft. to 6.5 ft. Cobbles at 9 ft. also cobbles· near surface. Drill 

stem wobbling 

10 1632 Sand, fine- to medium-grained 

15 1640 Sand, fine- to medium-grained 

20 1642 Sand, medium- to coarse-grained, Added 20 ft. Collar tri-
lightly cemented cone bit. (7 7/8 inch) 

25 1655 Sand, fine- to medium-grained Drill stem chattering-
cobbles at bottom of 
borehole 

30 1657 Gravel and coarse-grained sand 

35 1700 ·Sand, fine- to coarse-grained Fluid emerging - 10 ft. 
from borehole around 
surface. Stop here to plug 
hole with bentonite. Will 
drill through tomorow 
Stopped for the day 



40 2122/97 No sample 
0810 

45 0815 Sand, medium- to coarse-grained 

50 0820 Sand, fine-grained (fine-grained), well-
sorted 

5~ 0822 Sand, medium- to coarse-grained Stopped to clean bentonite 
out of spud. Resumed. 

60 0840 Sand, medium- to coarse-grained Easy, smooth drilling 

65 0842 Sand, coarse-grained 

70 0845 Sand, fine-grained, and silt 

75 0846 Sand, very fine-grained 

80 0850 Silt and small amount of sand, fine-
grained 

85 0855 Sand, very fine- to medium-grained 

90 0900 Sand, medi~- to coarse-grained 

95 0903 Silt and small amount of clay 

100 0910 Silt and very fine-grained sand 

105 0913 Sand, medium-grained 

110 0915 Sand, medium-grained to coarse-grained 11 0 ft. Drill stem 
to pebble size chattering 

115 0917 Sand, medium- to coarse-grained, clean Chattering stopped at 114 
ft. Smooth easy drilling 

120 0920 Silt and very fine-grained sand 

125 0925 Silt and very fine-grained sand Enter clay at 125 ft. 

130 0940 Silt and silty clay Added polymer 

135 0950 Silty and fine-grained sand Cuttings and drill behavior 
indicated interbedded 
sands, silts and silty clays, 
(thin layers) slower drilling 

140 0951 Sand, fine to medium-grained 

145 1002 Silt and very fine-grained sand 



150 1010 Silt and very fine-grained sand Clayey silt· at 152 ft. - 156 
ft. 

155 1012 Silt and very fine-grained sand 

160 1015 Silt and silty clay, with fine-grained 
sand 

1~5 1035 Silt and fine-grained sand 

170 1045 Silt and silty clay lnterbedded (thinly) silts 
and sands 

175 1046 Silt and very fine-grained sand 

180 1048 Silt and very fine grained sand 

185 1100 Silt and silty clay Slower drilling, more small 
clay layers, silty clay 

190 1110 Silty clay with fine-grained sand 

195 1115 Silt and fine-grained sand with clay 

200 1117 Silt and fin~-grained sand with clay 

• 205 1120 Sand, fine-grained, moderately sorted Sand, easy drilling. Gravel 
at 207-208 ft. 

210 1128 Sand, fine-grained, moderately sorted 

215 1135 Sand, fine-grained, with silt At 214 ft. silty clay 

220 1141 At 217 ft. clay, silt and fine-grained At 220 ft. slower drilling 
sand 

225 1144 Silt and fine-grained sand 

. 230 1148 Silt and fine-grained sand 

235 1150 Sand, fine- to medium-grained At 237 ft - gravel 

240 1155 Sand, mediu,m- to coarse- grained At 241 ft. back into clayey 
material 

245 1205 Silt and silty clay 

250 1215 Silt and fine-grained sand with small Total depth borehole 
amount of clay 



Detailed Lithologic Log for MPL - 09 

• Depth interval 
Lithology Thickness below ground 

(feet) surface (feet) 

Sand, medium-grained to pebble size; angular to sub- 5 0-5 
rounded, poorly sorted; composed of quartz, feldspar, 
hornblende, biotite, and muscovite; poorly cemented with 
calcite; pale reddish-brown (lOYR 5/4) clay, and light 
brown (5YR 6/4) silt. 

Sand, very fine-grained to pebble size; sub-angular to sub- 5 5-10 
rounded, moderately well sorted; composed of quartz, 
chert, granite, hornblende, muscovite, and biotite; poorly 
cemented with calcite; and light brown (5YR 5/6) silt. 

Sand, very fine- to very coarse-grained with a minor 5 10-15 
amount of pebbles; angular to sub-rounded, moderately 
sorted; composed of quartz, chert, feldspar, granite, 
biotite, and muscovite; dark yellowish-orange (lOYR 6/6) 
silt, and a minor amount of white (N9) caliche containing 

• 
fine-grained sand and coating grains . 

Sand, very fine-grained to pebble size; angular to sub- 10 15-25 
rounded, poorly to moderately weli sorted; composed of 
quartz, chert, granite, feldspar, hornblende, biotite, and 
muscovite; moderate yellowish-brown (1 OYR 5/4) silt, 
and moderate orange-pink (5YR 8/4) caliche containing 
very fine- to fine-grained sand and coating grains; from 20 
to 25 feet, moderate orange-pink (5YR 8/4) caliche is 
absent, very pale orange (lOYR 8/2) caliche is present as 
grain coating, and a minor amount of sand is calcite 
cemented. 

Sand, very coarse-grained to pebble size; angular to sub- 5 25-30 
rounded, moderately to well sorted; composed of granite 
and quartz; light brown (5YR 8/4) silt, and pinkish-gray 
(5YR 8/1) caliche partially coating grains . 

• 



Sand, very fine-grained to pebble sire; angular to sub- 5 30-35 

• 
rounded, well sorted; composed of quartz, chert, granite, 
and pale reddish-brown (lOR 5/4) (sedimen~ary) rock; 
grayish-orange (IOYR 7/4) silt, grayish orange-pink (IOR 
8/2) caliche containing very fine-: to medium-grained sand 
and grayish- orange (IOYR 7/4) silt and partially coating 
larger grains, and a minor amount of grayish-orange 
(IOYR 7/4) silt. 

Sand, fine-grained to pebble size; sub-angular to sub- 5 35-40 
rounded, poorly sorted; composed of quartz, chert, granite, 
hornblende, and feldspar; very pale yellowish-orange 
(lOYR 8/4) caliche containing grayish-orange (lOYR 7/4) 
silt and very fine- to medium-grained sand and coating 
grains. 

Sand, very fine-grained to pebble size; sub-angular to 5 40-45 
rounded, poorly to moderately sorted; composed of quartz, 
chert, hornblende, biotite, and muscovite; pale yellowish-
brown (lOYR 6/2) silt, and grayish-orange (IOYR 7/4) 
caliche cementing very fine- to medium-grained sand and 
coating grains . 

• Sand, very fine-grained to granule; angular to sub- 5 45-50 
rounded, moderately to well sorted; composed of quartz, 
chert, hornblende, biotite, and mu5covite; moderate 
yellow-brown (IOYR 6/4) silt, poorly cemented with 
calcite, and a minor amount of white (N9) caliche. 

Sand, fine-grained to pebble size; sub-angular to rounded, 5 50-55 
moderately sorted; composed of quartz, granite, chert, 
hornblende, feldspar, biotite, and muscovite; light brown 
(5YR 6/4) silt, poorly cemented with calcite, and a minor 
amount o.fvery pale orange (IOYR 8/2) caliche coating 
grains. 

Silt, grayish-orange (lOYR 7/4), poorly cemented with 5 55-60 
calcite, fine-grained to pebble size sand; angular to sub-
rounded, poorly to moderately sorted; composed of quartz, 
chert, granite and hornblende; and a minor amount of very 
pale orange (lOYR 8/2) caliche coating grains . 

• 



Sand, very fine-grained to pebble size; sub-angular to 5 60-65 
well-rounded, moderately well sorted; composed of 

• quartz, chert, feldspar, hornblende, and biotite; and white 
(N9) caliche containing very fine- to mediwn-grained sand 
and coating pebbles. 

Sand, very fine-grained to pebble size; angular to sub- 5 65-70 
rounded, poorly sorted; composed of quartz, granite, 
feldspar, hornblende, muscovite, biotite, and chert; and 
moderate yellow-brown (lOYR 5/4) silt. 

Sand, very fine-grained to granule; sub-angular to sub- 5 70-75 
rounded, moderately to well sorted; composed of quartz, 
granite, hornblende, feldspar, chert, biotite, and 
muscovite; moderate gray-brown (lOYR 6/4) silt, and a 
minor amount of grayish-orange (lOYR 7/4) caliche 
containing moderate gray-brown (lOYR 6/4) silt to fine-
grained sand and coating grains. 

Clay, moderate brown (SYR 4/4), and very fine- to coarse- 5 75-80 
grained sand; sub-angular, moderately well sorted; 
composed of quartz, chert, feldspar, and hornblende; a 
minor amount of calcite cement is present. 

• Sand, very fine-grained to pebble size; angular to sub- 5 80-85 
rounded, moderately sorted; composed of quartz, feldspar, 
chert, hornblende, biotite, and muscovite; moderate 
yellow-brown (lOYR 5/4) silt, and dark yellowish-orange 
(lOYR 6/6) clay. 

Sand, fine-grained to pebble size; angular to sub-rounded, 5 85-90 
poorly sorted; composed of quartz, granite, chert, feldspar, 
biotite, and muscovite; and very minor amounts of 
moderate_ yellowish-brown (lOYR 5/4) silt and moderate 
brown (SYR 4/4) clay. 

Sand, very fine-grained to granule; sub-angular to IO 90-100 
rounded, moderately to well sorted; composed of quartz, 
granite, hornblende, feldspar, chert, and biotite; moderate 
yellowish-brown (lOYR 5/4) silt, and a minor amount of 
moderate red-orange (1 OR 6/6) clay; from 95 to 100 feet a 
very minor amount of grayish-orange (lOYR 7/4) caliche 
is present and coats some grains . 

• 



I 

Sand, fine-grained to pebble size; sub-angular to rounded, 5 100-105 
moderately sorted; composed of quartz, granite, feldspar, 

• hornblende, and chert; grayish-orange (lOYR 7/4) silt, and 
minor amounts of very pale orange(lOYR 8/2) caliche 
containing fine-grained sand and grayish-orange (IOYR 
7/4) silt and coating grains, moderate brown (5YR 516) 
clay, and organic matter. 

·Sand, medium-grained to pebble size; sub-angular to well 5 105-110 
rounded, poorly sorted; composed of granite, quartz, 
feldspar, chert, and hornblende; moderate yellowish-
brown (lOYR 5/4) silt, and minor amounts of very pale 
orange (1 OYR 8/2) caliche cementing some medium-
grained to pebble size sand and coating grains, and light 
brown (5YR 516) clay. 

Sand, medium-grained to pebble size; sub-angular to 5 110-115 
rounded, poorly to moderately sorted; composed of quartz, 
granite, chert, hornblende, and feldspar; moderate brown 
(5YR 3/4) clay, pale yellowish-orange (lOYR 8/6) silt, 
and a minor amount of very pale orange (lOYR 8/2) 
caliche coating grains. 

• Sand, fine- to medium-grained; angular to sub-rounded, 5 115-120 
moderately to well sorted; composed of quartz, feldspar, 
chert, and hornblende; dark reddish-brown (lOR 3/4) clay, 
moderate yellowish-brown (IOYR 5/4) silt, and a minor 
amount of dark yellowish-orange (IOYR 6/6) caliche 
coating grains. 

Sand, very fine-grained to pebble size; sub-angular to 5 120-125 
rounded, moderately to very well sorted; composed of 
quartz, feldspar, hornblende, chert, and muscovite; and 
very dus~y red (1 OR 212) clay. 

Silt, grayish-orange (lOYR 7/4), very fine- to coarse- 15 125-140 
grained sand; sub-angular to rounded, moderately to well 
sorted; composed of quartz and chert; medium brown 
(5YR 4/4) clay, with a minor amount of calcite cement; 
from 130 to 135 feet, sand coarsens, is more rounded and 
well sorted, medium brown (5YR 4/4) clay fraction 
increases, and cement is absent; from 13 S to 140 feet, 
grayish-orange (IOYR 7/4) silt fraction increases, sand is 
angular to sub-rounded, and muscovite is present . 

• 



Silt, moderate yellowish-brown (lOYR 5/4), moderate 5 140-145 
brown (SYR 3/4) clay, and a very minor amount of coarse-

• grained to pebble size sand; sub-angular to rounded, well 
sorted; composed of quartz and chert. 

Sand, very fine- to medium-grained; sub-angular to well 5 145-150 
rounded, well sorted; composed of quartz and chert; light 
brown (SYR 6/4) silt, and a minor amount of grayish-
·brown (5YR 3/2) clay; a minor amount of sand and light 
brown (5YR 6/4) silt is calcite cemented. 

Clay, moderate brown (5YR 4/4), grayish-orange (lOYR 10 150-160 
7/4) silt, very fine- to coarse-grained sand; angular to 
rounded, poorly to moderately sorted; composed of quartz, 
chert, and feldspar; cemented with pale yellow-orange 
(IOYR 8/6) caliche; and grayish-pink (SR 8/2) caliche 
containing very fine- to medium-grained sand; from 155 
to 160 feet, sand is very .fine- to medium-grained, poorly 
sorted, and poorly cemented with calcite, pale yellow-
orange (lOYR 8/6) caliche is absent, and grayish pink (5R 
812) caliche is present coating grains. 

Silt, grayish-orange (lOYR 7/4), moderate brown (SYR 5 160-165 

• 4/4) clay, cemented with calcite, fine- to medium-grained 
sand; sub-angular to rounded, moderately sorted; 
composed of quartz, feldspar and chert; and grayish 
orange-pink (1 OYR 8/2) caliche containing fine- to 
medium-grained sand and grayish-orange (lOYR 7/4) silt 
and coating grains. 

Clay, moderate brown (SYR 4/4), poorly cemented with 10 165-175 
calcite, moderate yellowish-brown (lOYR 5/4) silt, very 
pale orange (IOYR 8/2) caliche, and fine- to coarse-
grained ~d; angular to sub-angular, moderately sorted; 
composed of quartz, feldspar, chert, biotite, and a minor 
amount of hornblende. 

Silt, grayish orange-pink (SYR 712), very-fine to medium- s 175-180 
grained sand; angular to rounded, well sorted; composed 
of quartz, chert, and very minor amounts of feldspar and 
hornblende; grayish orange-pink (lOR 8/2) caliche 
cementing very fine- to medium-grained sand and grayish 
orange-pink (5YR 712) silt and coating grains, and a minor 
amount of pale reddish-brown (IOR 5/4) clay . 

• 



Clay, light brown (5YR 514), moderately cemented with 10 180-190 
calcite, grayish orange-pink (1 OR 812) silt, very fine- to 

• coarse-grained sand; angular to sub-rounded, moderately 
sorted; composed of quartz, feldsp~. chert, and very 
minor amounts of mafic minerals; and grayish-pink (5R · 
8/2) caliche containing sand. 

Sand, fine- to coarse-grained; angular to sub-angular, 5 190-195 
·poorly sorted; composed of quartz, feldspar, chert, 
hornblende, and biotite; moderately well cemented with 
calcite, light brown (5YR 6/4) silt, grayish-red (lOR 4/2) 
clay, and grayish-pink (5R 8/2) caliche. 

Silt, grayish-orange (lOYR 7/4), dark yellowish-brown 5 195-200 
(lOYR 4/2) clay, very fine- to medium-grained sand; 
angular to sub-rounded; well sorted; composed of quartz, 
feldspar, chert, and hornblende; very pale orange (1 OYR 
8/2) caliche, and minor amounts of organic matter and 
calcite cement. 

Sand, fine-grained to granule; sub-angular to sub-rounded, 5 200-205 
well sorted; composed of quartz, chert, -hornblende, and 
moderate orange-pink (lOYR 7/4) (sedimentary) rock; 

• 
grayish-orange (lOYR 7/4) silt, and very pale orange 
( 1 OYR 812) caliche containing very fine- to medium-
grained sand and grayish-orange (lOYR 7/4) silt. 

Silt, pale yelJow-brown (lOYR 6/2), fine-grained to 5 205-210 
pebble size sand; angular to rounded, poorly to moderately 
sorted; composed of quartz, chert, and medium dark gray 
(N4) (sedimentary) rock, granite, and hornblende; grayish-
orange (lOYR 7/4) caliche containing pale yellow-brown 
( 1 OYR 612) silt, fine- to coarse-grained sand, and partially 
coating g~ns, and a minor amount of moderate yellow-
brown (lOYR 5/4) clay. 

Silt, pale yellow-orange (lOYR 8/6); fine-grained sand to 5 210-215 
granule; angular to sub-rounded, poor to moderately 
sorted; composed of quartz, chert, hornblende, and 
feldspar; very pale orange (lOYR 8/2) caliche cementing 
sand and pale yellow-orange (lOYR 8/6) silt, and light 
brown (5YR 516) clay, poorly cemented with calcite . 

• 



Silt, grayish-orange (IOYR 7/4), very fine- to coarse- 10 215-225 

• 
grained sand; angular to sub-rounded, moderately well 
sorted; composed of quartz, hornblende, chert, and 
feldspar; light brown (5YR 5/6) clay, very pale orange 
(1 OYR 8/2) caliche containing very fine- to medium-
grained sand and grayish-orange (IOYR 7/4) silt; grayish-
orange (lOYR 7/4) silt and light brown (5YR 5/6) clay are 
moderately cemented with calcite; from 220 to 225 feet 
·sand fraction increases, is very fine- to medium-grained, 
well sorted, and a minor amount of organic matter is 
present. 

Clay, moderate brown (5YR 4/4), grayish-orange (IOYR 15 225-240 
7/4) silt, and very pale orange (lOYR 8/2) caliche 
containing very fine- to medium-grained sand, and very 
fine- to coarse-grained sand; angular to sub-rounded, 
moderately sorted; composed of.quartz, chert, hornblende, 
and muscovite; from 225 to 230 feet sand is moderately 
well sorted and poorly cemented with calcite; from 230 to 
235 feet, sand fraction increases, is fine- to medium-
grained, well sorted, and moderately well cemented with 
calcite, and moderate brown (5YR 4/4) clay fraction 
decreases; from 235 to 240 feet, grayish-orange (lOYR 

• 7/4) silt is major constituent, sand coarsens to medium-
grained to pebble size, is well sorted, and contains dark 
gray (N3) (sedimentary) rock. 

Silt, grayish-orange (lOYR 7/4), pale reddish-brown (lOR 10 240-250 
5/4) clay, very fine- to coarse-grained sand; angular to 
sub-rounded, well sorted; composed of quartz, chert, 
feldspar, medium dark gray (N4) (sedimentary) rock, and 
a very minor amount of muscovite; and very pale orange 
( lOYR 8/2) caliche; from 240 to 245 feet, pale reddish-
brown (1 OR 5/4) clay and a minor amount of grayish-
orange (lOYR 7/4) silt to fine-grained sand is cemented 
with hematite . 

• 
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WELL CONSTRUCTION OA®M 

WELL NUMBER: WI... -10 
WELL NAME: MAIN POST LANDFILL MONITORING WELL 
GEOLOGIST: DANA DOWNS, P.G. 

ELEVATIONS: TOP OF PVC WELL CASING: 
AT BRASS SURVEY MARKER: 

HORIZONTAL UTM: 3,582.676.538 N 
364,243.69 E 

KEYED NOTES: 

1. PROTECTIVE STEEL OUTER SURFACE CASING W/LOCK (7 feet). 

2. CONCRETE PAO ( 36 inch X 36 inch X 12 inch) WI TH 
EMBEDDED BRASS SURVEY MARKER 

3. WELL CASING: 4- INCH DIAM. SCHEO. 40 PVC (0 - 240 feet). 

4 

. .,. 

4 

4 

I .. 
i 
i . 

I 
4. ANNULUS BACKFILL: CEMENT/5% BENTONITE SLURRY (0 - 220.5 feet) I . 
5. UPPER SEAL: HYDRATED BENTONITE CHIPS (220.5 - 230.2 feet) . " r~ 6. FILTER PACK: 20 - 40 MESH SIZE SILICA SAND (230.2 - 300 feet) 

7. WELL SCREEN: 4-INCH DIAM. NO. 10 SIZE WIRE WRAP 

SCHEO. 40 PVC (240 ·- 270 feet) 

8. WELL SUMP: 4-INCH DIAM. SCHED. 40 PVC (270 - 275 feet) 

GENERAL NOTES: 

1. TOTAL TEST HOLE DEPfH: 500 feet. 
2. BOREHOLE DIAMETER 8 INCHES 
3. ALL DEPTHS MEASURED FROM GROUND SURF ACE. 
4. ELEVATIONS ARE NA VD, 1988 
:.. UTM LOCATIONS ARE NAO, 1983 
6. DRAWING NOT TO SCALE. 
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Project: 

Location: 

Field Lithologic Log 
MPL-10 

SWMU Groundwater Monitoring 

Main Post Landfill 

Installation: WSMR 

Drilling Co.: GeoProjects International Drill Rig: Gardner Denver 2400 

Driller: Lee Gebbert Method: Mud Rotary 

Borehole: Vertical Borehole Diameter: 8 inches 

Geologist: J. Kyle Williams Dates of Drilling: February 26, 1997 

Depth Dateffime Description of Material Remarks 

5 1454 Very co~se-grained sand with fine Gravel layer (7 .5') 
gravel, minor fines 

10 1458 Fine gravel, very coarse- to fine-grained 
sand 

15 1502 Sand, very coarse- to fine-grained, silt 

20 1506 Sand, very coarse- to medium-grained, Gravel 
coarse and fine gravel 1510- changed out spud, 

add 20' drill collar and tri-
cone 

25 1515 Sand, very coarse- to medium-grained, 
fine gravel, silt 

30 1517 Sand, very coarse- to medium-grained, 
no gravel 

35 1519 Sand, very coarse- to coarse-grained, 
fine gravel, coated grains, minor cement 

40 1521 Gravel, fine-grained, very coarse- Gravel (l') 
grained sand, minor cement 



45 1527 Gravel, fine-grained, very coarse- to 
medium-grained sand, minor cement 

50 1530 Gravel, fine, very coarse- to medium-
grained sand, minor cement 

55 1532 Sand, very coarse to medium-grained, 
fine gravel, silt, cement 

60 1536 Sand, very coarse- to medium-grained, 
silt, fine gravel, cement 

65 1540 Silty sand, very coarse- to medium-
grained, cement 

70 1542 Silty sand, very coarse- to medium-
grained, cement 

75 1545 Silty sand, coarse- to medium-grained, 
cement 

80 1548 Sandy silt, coarse- to medium-grained, 
minor clay, cement 

85 1553 Sandy silt, fine- to medium-grained, 
minor clay, cement 

90 1556 Sandy .silt, coarse- to fine-grained 

95 1558 Sandy silt, coarse- to medium-grained 

100 1601 Sandy silt, coarse- to medium-grained, Clay (1603) 
minor clay clay with gravel 

105 1606 Sandy silt with clay, very coarse-
grained sand, fine gravel 

110 1611 Silty sand, minor ciay, very coarse- to 
fine-grained sand 

115 1614 Silty sand, minor day, very coarse- to 
medium-grained sand 

120 1617 Silty sand, minor day, very coarse- Clay lens 
grained sand, minor fine gravel 

125 1626 Sandy silt, day, coarse- to medium- Clay lens 
grained sand, fine gravel 



130 1629 Sandy silt/clay, coarse- to fine-grained 
sand 

135 1632 Sandy silt, medium- to fine-grained 
sand · 

140 1638 Sandy silt, fine-grained sand minor clay 

145 1651 Silt, fine-grained sand, minor clay 

150 1654 Silt, fine-grained sand, clay Gravelly 

155 1655 Silty sand, fine- to medium-grained, Clay (158'-159.5'), slow 
minor clay drilling, fines 

160 1700 Silt, with fine-grained sand, clay 

165 1712 Silt, with fine-grained sand, clay 

170 1721 Silt, fine-grained sand, clay 

175 1728 Silt, fine-grained sand, clay Gravel sand l 76'-177' 

180 1732 Sandy silt, coarse- to fine-grained sand 

185 1744 Silty Sand, medium- to fine-grained 

190 1749 Silty sand, medium- to fine-grained 

195 1755 Silty sand, fine- to medium-grained 

200 1804 Sandy silt, fine-grained 1805 tol820- trip pipe to 
clear borehole and stabilize 

205 Silt, fine- to medium-grained sand 

210 Sand, coarse- to fine-grained, silt 

215 Sand, coarse- to fine-grained, gravel, silt 

220 Sand, coarse- to fine-grained sand, fine 
gravel, silt 

225 Sand, coarse:. to fine-grained, fine Gravel (227'-229.5') 
gravel, silt 

230 Gravel, coarse- to medium-grained 
sand, silt 

235 Silt, fine- to coarse-grained sand 

240 Silt, with fine- to medium-grained sand 



245 Silt, with fine- to medium-grained sand 

250 Silt with fine- to medium-grained sand 

255 Sandy silt, fine- to medium-grained Gravel (256'-262') 

260 Silty sand, fine- to coarse-grained sand Silt 

265 Sandy silt, fine- to medium-grained Gravel (266.5'-280.5') 

270 Silty sand, coarse- to fine-grained sand, 
fine gravel 

275 Silty sand, medium- to fine-grained 

280 Silty sand, coarse- to fine-grained sand Silt (280.5'-292') 

285 Sandy silt, fine- to medium-grained 

290 Sandy silt, fine-grained sand 

295 Sandy silt, fine-grained sand Silt 

300 Sandy silt, medium- to fine-grained 
sand 

I 
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Detailed Litholgic Log for MPL - 10 

Lithology .· 

Sand, very fine-grained to fine pebbles; angular to sub
rounded, poorly to moderately sorted; composed of 
'granite, feldspar, quartz, hornblende, biotite, muscovite, 
and chert; poorly cemented with calcite and moderate 
yellowish-brown (IOYR 5/4) silt. 

Sand, very fine-grained to fine pebbles; sub-angular to 
sub-rounded, poorly to moderately sorted; composed of 
quartz, granite, feldspar, hornblende, biotite, muscovite, 
and chert; grayish-orange (lOYR 7/4) silt, and very pale 
orange (lOYR 8/2) caliche coating some grains. 

Sand, very fine-grained to fine pebbles; angular to sub
rounded, poorly sorted; composed of quartz, granite, 
feldspar, hornblende, biotite, muscovite, chert, and a 
minor amount of dark gray (N3) (sedimentary) rock; 
poorly cemented with calcite; grayish-orange (lOYR 7/4) 
silt, and a minor amount of very pale orange ( 1 OYR 8/2) 
caliche; from 20 to 25 feet, very pale orange (1 OYR 8/2) 
caliche decreases to a very minor amount. 

Sand, very fine-grained to granule; sub-rounded, well 
sorted and composed of granite, feldspar, quartz, and 
minor amounts of hornblende, biotite, muscovite, chert, 
and dark gray (N3) (sedimentary) rock; and minor 
amounts of grayish-orange (IOYR 7/4) silt and very pale 
orange ( 1 OYR 8/2) caliche. 

Sand, very fine-grained to granule; sub-angular to 
rounded, moderately well sorted; composed of granite, 
feldspar, quartz, minor amounts of dark gray (N3) and 
light gray (N7) (sedimentary) rocks and very minor 
amounts of hornblende and biotite; a minor amount of 
grayish-orange (lOYR 7/4) silt and a very minor amount 
of very pale orange (lOYR 8/2) caliche, some partially 
coating grainsfrom 40 to 45 feet, sand coarsens to medium 
to coarse-grained and is moderately sorted . 

Thickness 
(feet) 

10 

5 

10 

10 

10 

Depth interval 
below ground 
surface (feet) 

0-10 

10-15 

15-25 

25-35 

35-45 



Sand, very fine-grained to medium pebbles; angular to 10 45-55 
rounded, poorly sorted; composed of granite, quartz, 

• feldspar, chert and a very minor amount of hornblende; 
poorly cemented with calcite; very rninor amounts of 
grayish-orange (IOYR 7/4) silt and very pale orange 
(lOYR 8/2) caliche, some coating grains; from 50 to 55 
feet, calcite cement increases. 

Sand, very fine-grained to fine pebbles; sub-angular to 5 55-60 
rounded, moderately well sorted; composed of granite, 
quartz, feldspar, and minor amounts of chert, hornblende, 
medium light gray (N6) and pale reddish-brown (lOR 5/4) 
(sedimentary) rocks, biotite, and muscovite; poorly 
cemented with calcite, grayish-orange (IOYR 7/4) silt, and 
very pale orange (I OYR 8/2) caliche some coating grains. 

Sand, very fine to medium-grained with a minor amount 5 60-65 
from coarse-grained to granule; sub-angular to rounded, 
poorly sorted, composed of granite, quartz, feldspar, chert, 
hornblende, and minor amounts of muscovite, biotite, 
medium light gray (N6) and pale reddish-brown (lOR 5/4) I (sedimentary) rocks; and grayish-orange (IOYR 7/4) silt. 

• Sand, very fine-grained to fine pebbles; angular to 10 65-75 I rounded, moderately sorted; composed of granite, quartz, 
feldspar, chert, hornblende, and minor amounts of 
muscovite, biotite, and dark gray (N3) (sedimentary) 
rocks; and grayish-orange (IOYR 7/4) silt; from 70 to 75 
feet, sand coarsens to medium-grained to pebble and is 
well sorted, grayish-orange (lOYR 7/4) silt decreases; 
very poorly cemented with calcite. 

Silt, grayish-orange (lOYR 7/4), very fine-grained to fine 5 75-80 
pebble s~d; sub-angular to well rounded, well sorted; 
composed of granite, quartz, feldspar, chert, hornblende, 
muscovite, and biotite; and a minor amount of moderate 
yellowish-brown (lOYR 5/4) clay. 

Silt, grayish-orange (lOYR 7/4), very fine-grained to 5 80-85 
medium pebble sand; sub-angular to well rounded, well 
sorted; composed of quartz, feldspar, granite, chert, 
hornblende, and minor amounts of muscovite, and biotite; 
and a minor amount of moderate yellowish-brown ( 1 OYR 
5/4) clay . 

• 



Sand, very fine-grained to granule; angular to rounded, 10 85.-95 

• 
well sorted; composed of quartz, feldspar, granite, chert, 
hornblende, and muscovite; grayish-orange (lOYR 7/4) 
silt, and moderate yellowish-brown (lOYR 5/4) clayfrom 
90 to 95 feet, coarse-grained fraction of the sand increases 
and moderate yellowish-brown (1 OYR 5/4) clay decreases. 

Sand, very fine-grained to fine pebbles; angular to 5 95-100 
·rounded, well sorted; composed of quartz, feldspar, 
hornblende, chert, muscovite and biotite; grayish-orange 
(IOYR 7/4) silt, and a minor amount of light brown (5YR 
5/6) clay. 

Sand, very fine-grained to fme pebbles; angular to 5 100-105 
rounded, well sorted; composed of quartz, feldspar, 
hornblende, chert and granite; grayish-orange (lOYR 7/4) 
silt, and a minor amount of light. brown (5YR 5/6) clay. 

Sand, very fme-grained to medium pebbles; angular to 20 105-125 
sub-rounded, poorly sorted; composed of granite, quartz, 
feldspar, and dark reddish-brown (lOR 3/4) (sedimentary) 
rocks; grayish-orange (lOYR 7/4) silt and a minor amount 
of pale brown (5YR 5/2) clay; from 110 to 125 feet, sand 

• fines downward and is moderately to well sorted . 

Sand, very fme-grained to medium pebbles; angular to 5 125-130 
sub-rounded, poorly sorted; composed of granite, quartz, 
feldspar, chert, muscovite and biotite, grayish-orange 
(IOYR 7/4) silt and a very minor amount of pale brown 
(5YR 5/2) clay. 

Silt, grayish-orange (IOYR 7/4), very fine- to medium- 10 130-140 
grained sand; angular to sub-rounded, well sorted; 
compose~ of quartz, feldspar, chert, granite, hornblende, 
and minor amounts of biotite and muscovite; and light 
brown (5YR 5/6) clay; from 135 to 140 feet, grayish-
orange (lOYR 7/4) silt, muscovite and biotite increase, 
light brown (5YR 5/6) clay decreases . 

• 



Silt, grayish-orange (lOYR 7/4), very fine- to medium- 10 140-150 

• 
grained sand; angular to sub-rounded, well sorted; 
composed of quartz, feldspar, chert, granite, hornblende, 
and minor amounts ofbiotite and muscovite; light brown 
(SYR 5/6) clay with a minor anwunt of calcite cement, 
and white (N9) caliche, some coating grains; from 145 to 
150 feet, light brown (5YR 5/6) clay increases. 

·Silt, grayish-orange (lOYR 7/4), very fine- to coarse- IO 150-160 
grained sand; angular to sub-rounded, poorly to 
moderately sorted; composed of quartz, feldspar, chert, 
granite, hornblende, biotite, and muscovite; white (N9) 
caliche and light brown (5YR 5/6) clay; from 155 to 160 
feet, white (N9) caliche increases and light brown (5YR 
5/6) clay includes a minor amount of organic matter. 

Silt, grayish-orange (lOYR 7/4),. very fine- to medium- 15 160-175 
grained sand; sub-angular to sub-rounded, moderately 
sorted; composed of quartz, feldspar, chert, granite, 
hornblende, biotite, and muscovite; light brown (SYR 5/6) 
clay, and white (N9) caliche; from 170 to I 75 feet, white 
(N9) caliche and light brown (5YR 5/6).clay decrease. 

• Sand, very fine- to very-coarse grained; sub-angular to IO I 75-185 
round, moderately to well sorted; composed of quartz, 
feldspar, chert, granite, a minor amount of hornblende, 
and very minor amounts of biotite and muscovite; 
grayish-orange (IOYR 7/4) silt, and minor amounts of 
very pale orange (I OYR 8/2) caliche, and light brown 
(5YR 6/4) clayfrom 180 to 185 feet, sand fines to very 
fine- to medium-grained, is angular to sub-rounded, well 
sorted; biotite, muscovite, and light brown (5YR 5/6) clay 
increase. 

Silt, grayish-orange (lOYR 7/4), very fine- to coarse- 10 185~ 195 
grained sand; angular to sub-rounded, well sorted; 
composed of quartz, feldspar, chert, and.a minor amount 
of mafic minerals; and minor amounts of moderate brown 
(SYR 4/4) clay with some calcite cement, and white (N9) 
caliche; from 190 to 195 feet, sand fines to very fine- to 
medium-grained, is angular, and well sorted . 

• 
I 



Sand, very fine- to coarse-grained; angular- to sub- 5 195.-200 

• 
angular, well sorted; composed of quartz, feldspar, chert, 
hornblende and a very minor amount of biotite; poorly 
cemented with calcite; grayish-orange (IOYR 7/4) silt, and 
white (N9) caliche, some partially coating grains, and a 
minor amount of moderate brown (5YR 4/4) clay. 

Sand, very fine- to coarse-grained; angular- to sub- 5 200-205 
·angular, well sorted; composed of quartz, feldspar, chert, 
hornblende and a very minor amount of biotite; poorly 
cemented with calcite; grayish-orange (lOYR 7/4) silt, and 
white (N9) caliche, some partially coating grains, very 
pale orange (lOYR 8/2) caiiche coating some grains, and a 
minor amount of moderate brown (5YR 4/4) clay. 

Sand, very fine- to medium-grained; sub-rounded to 5 205-210 
rounded, well sorted; composed of quartz, feldspar, chert, 
and hornblende; grayish-orange (IOYR 7/4) silt, and a 
very minor amount of white (N9) caliche. 

Sand, very fine- to medium-grained, grayish-orange 5 210-215 
(lOYR 7/4) silt, and a very minor .amount of white (N9) 
caliche; sub-rounded to rounded, well sorted; composed of 

• quartz, feldspar, chert, hornblende, and granite . 

Sand, very fine- to pebble; angular to rounded, poorly 5 215-220 
sorted; composed of quartz, feldspar, granite, chert, a 
minor amount of hornblende and very minor amounts of 
biotite and muscovite; grayish-orange (lOYR 7/4) silt, and 
white (N9) caliche. 

Sand, very fine-grained to fine pebbles; angular to sub- 10 220-230 
rounded, moderately sorted; composed of granite, quartz, 
feldspar, ~hert, hornblende, and minor amounts of biotite 
and muscovite; white (N9) caliche and very pale orange 
(lOYR 8/2) caliche coating some grains, and a very minor 
amount of grayish-orange (lOYR 7/4) silt; from 225 to 
230 feet, white (N9) caliche increases. 

Sand, very fine- to coarse-grained; angular, well sorted; 5 230-235 
composed of quartz, feldspar, granite, chert, hornblende, 
and very minor amounts ofbiotite and muscovite; grayish- · 
orange (lOYR 7/4) silt, white (N9) caliche and very pale 
orange (IOYR 8/2) caliche coating some grains . 

• 



Silt, grayish-orange (lOYR 7/4), very fine- to medium- 5 235-240 

• 
grained sand; angular, well sorted; composed of quartz, 
feldspar, granite, chert, hornblende, and very minor 
amounts of biotite and muscovite; yery pale orange (IOYR 
8/2) caliche coating grains and a very minor amount of 

I white (N9) caliche. 

Silt, grayish-orange (IOYR 7/4), very fine- to medium- 5 240-245 
·grained sand; angular, well sorted; composed of quartz, I feldspar, granite, chert, hornblende; very pale orange 
( l OYR 8/2) caliche coating grains and a very minor 

I amount.of white (N9) caliche. 

Sand, very fine- to coarse-grained; angular to sub- 10 245-255 
rounded, moderately sorted; composed of quartz, feldspar, I chert, granite, hornblende, and very minor amounts of 
biotite and muscovite; grayish-orange (IOYR 7/4) silt, 

I very pale orange (lOYR 8/2) caliche coating some grains, 
and white (N9) caliche; from 250 to 255 feet, white (N9) 
caliche and very pale orange (lOYR 8/2) caliche increase. 

Sand, very fine- to medium-grained; angular to sub- 5 255-260 I 
rounded, well sorted; composed of quartz, feldspar, chert, 

• hornblende, and minor amounts of biotite and muscovite; I grayish-orange (IOYR 7/4) silt, very pale orange (lOYR 
8/2) caliche coating some grains and white (N9) caliche. 

Silt, grayish-orange (lOYR 7/4), very fine- to medium- 5 260-265 
grained sand; angular, well sorted; composed of quartz, 
chert and a very minor amount of mafic minerals; and 
white (N9) caliche containing very fine - to medium-
grained sand and grayish-orange (lOYR 7/4) silt. 

Sand, very fine- to medium-grained; angular to sub- 5 265-270 
rounded, well sorted; composed of quartz, feldspar, chert, 
and hornblende; grayish-orange (lOYR 7/4) silt, white 
{N9) caliche, very minor amounts of light brown (5YR 
6/4) clay and very pale orange (IOYR 8/2) caliche coating 
some grains. I 

I 

• I 
I 
I 



Sand, very fine- to medium-grained; angular to sub- 5 270-275 

• 
rounded, well sorted; composed of quartz, feldspar, chert, 
hornblende, granite and very minor amount~ ofbiotite and 
muscovite; grayish-orange (1 OYR 714) silt, white (N9) 
caliche, very minor amounts oflight brown (5YR 6/4) 
clay and very pale orange (1 OYR 812) caliche coating 
some grains. 

·Sand, very fine- to coarse-grained; sub-angular to sub- 10 275-285 
rounded, well sorted; composed of quartz, feldspar, 
hornblende, chert, granite, and a very minor amount of 
muscovite; grayish-orange (lOYR 7/4) silt, and very pale 
orange ( 1 OYR 8/2) caliche coating some grains; from 280 
to 285 feet, sand is moderately sorted. 

Silt, grayish-orange (IOYR 7/4), very fine- to coarse- 5 285-290 
grained sand; angular to sub-rounded, moderately sorted; 
composed of quartz, chert, feldspar, hornblende, granite, 
and very minor amounts of muscovite and biotite; very 
pale orange (lOYR 8/2) caliche containing very fine- to 
medium-grained sand and grayish-orange (lOYR 7/4) silt 
and a very minor amount of pale reddish-brown (1 OR 5/4) 
clay . 

• Silt, grayish-orange (lOYR 7/4), very fine- to coarse- 5 290-295 
grained sand; angular to sub-rounded, moderately sorted; 
composed of quartz, feldspar, chert, hornblende, and 
granite; very pale orange (lOYR 8/2) caliche containing 
very fine- to medium-grained sand and grayish-orange 
(lOYR 7/4) silt; and a very minor amount of pale reddish-
brown (lOR 5/4) clay. 

Silt, grayish-orange (lOYR 7/4), very fine- to coarse- 5 295-300 
grained ~d; angular to sub-rounded, moderately sorted; 
composed of quartz, feldspar, chert, hornblende, granite, 
and minor amounts ofbiotite and muscovite; very pale 
orange (IOYR 8/2) caliche containing very fine- to 
medium-grained sand and grayish-orange (lOYR 7/4) silt 
and a very minor amount of pale reddish-brown (lOR 5/4) 
clay . 

• 
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CLOSURE AND POST-CLOSURE CARE PLAN 
MUNICIPAL AND ASBESTOS AREAS 

MAIN POST LANDFILL 
 
1.0 INTRODUCTION 
 
White Sands Missile Range (WSMR) has developed this Closure and Post-Closure Care Plan to meet the 
New Mexico Environment Department Solid Waste Bureau (NMED SWB) requirements for closure of 
portions of the Main Post Landfill (MPL) and Asbestos Landfill (AL). 
 
The MPL and AL is located within Dona Ana County, approximately three miles east by southeast of the 
WSMR Main Post and occupies portions of Sections 21, 22, 27, and 28 of Township 22 South, Range 5 
East (Figure 1). The complete facility, including the AL, occupies approximately 37 hectares (92 acres) of 
land owned by the Department of Defense (DoD).  
 
NMED SWB requires all solid 
waste facilities to provide 
Closure and Post-Closure 
Care Plans at the time of 
application for a permit.  
WSMR submitted such a plan 
in 2001, when reapplying for a 
renewal of the MPL operating 
permit.  That permit application 
was administratively denied in 
December 2005 and NMED 
has since issued new solid 
waste regulations.  Municipal 
solid waste disposal activities 
ceased in 1996. Thus, WSMR 
is now submitting an updated 
Closure and Post-Closure 
Care Plan for relevant portions 
of the MPL, to wit, the older 
construction and demolition 
(C&D) and municipal solid 
waste (MSW) disposal areas 
and the AL.   
 
This plan has been prepared in 
accordance with the 
requirements of the 
New Mexico Solid Waste 
Management Regulations 
(20.9.6NMAC), effective date 
2 August 2007; and NMED’s 
Guidance Document for 
Performance Demonstration 
for an Alternate Cover Design 
under Section 502.A.2 of the 
New Mexico Solid Waste 
management Regulations 
(20 NMAC 9.1) Using HELP 
Modeling, April 1998.  

FIGURE 1:  LOCATION OF MAIN POST LANDFILL 
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This plan describes closure actions for the older C&D, MSW, and AL areas.  Included are a Construction 
Quality Assurance / Construction Quality Control (CQA/CQC) Plan and a Post-Closure Care Plan.   
 
2.0 SITE DESCRIPTION 
 
The WSMR Main Post Landfill was registered with NMED in April 1982 and at that time contained three 
disposal pits—residential refuse or municipal solid waste (MSW), dead animals, and construction and 
demolition (C&D) debris.  The landfill has been in operation since 1983.  MPL covers an area of 
approximately 82.9 acres, although only approximately 38.6 acres have actually been utilized to dispose 
of waste material.  MPL ceased receiving MSW in 1996, and now only accepts C&D waste.  Based on 
these dates MPL qualifies as a “category 3 landfill” as defined by 20.9.2.7.L(1) NMAC.  A separate 
landfill, the AL, located immediately to the east of the MSW and C&D landfill area, is designated for 
disposal of asbestos containing material.  The AL is approximately 4.7 acres and is near capacity.  
All waste cells at MPL are unlined and a leachate collection system was not installed.  
 
The immediate area around MPL is undeveloped, with the exception of the Scrap Yard (metal recycling 
facility) to the south.  The Main Post Sewage Treatment Plant (STP) is located 0.7 miles west by 
southwest and the Main Post Headquarters, including residential area, is located approximately three 
miles west by northwest of MPL. A map of the surrounding area is provided in Figure 2.    
 

 
 

FIGURE 2:  MAIN POST LANDFILL AND VICINITY (FIGURE REPRESENTS PAST OPERATIONS) 
 
 
Groundwater monitoring activities began in 1996 with installation of four monitor wells and five quarters of 
sampling to establish background concentrations.  Following development of background, groundwater 
monitoring has been conducted since 2000.  Depth to groundwater in the area of MPL is approximately 
180 to 200 feet below ground surface.  Monitoring for methane, previously conducted on a quarterly basis 
with negative results, has been suspended.   
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2.1 Geology 
 
Summaries of the area geology and hydrogeology were included in the Main Post Landfill Background 
Groundwater Monitoring Plan (Radian, 1995) and the Summary Report of Geology and Hydrogeology at 
the Main Post Landfill (Exhibit Y of the 2001 Solid Waste Permit Application developed by MEVATEC 
Corp., 2001).  Also pertinent to the groundwater situation is legacy contamination from discharges to the 
WSMR STP.  This contamination was not detected until 1996, when background groundwater monitoring 
was begun for MPL.  This contamination and its effect on MPL are detailed in the Site Characterization 
Report for the Former Sewage Treatment Plant (STP) Percolation Ditches (MEVATEC, 1999).  
Portions of these reports are summarized in section 2.1 and 2.2 of this closure plan. 
 
WSMR lies within the Mexican Highland Section of the Basin and Range Province.  This province is 
characterized by a series of tilted fault blocks forming longitudinal, asymmetric ridges, or mountains, and 
broad intervening basins.  The geologic setting of WSMR consists predominantly of the Tularosa Basin 
and surrounding mountain ranges.  The majority of WSMR property, including most test facilities, is 
located within the Tularosa Basin (WSMR, 1998).  The San Andres, San Augustin, and Oscura Mountains 
border the Tularosa Basin on the west while the Sacramento Mountains form the eastern border.  
A narrow region of north-south-trending, large-displacement normal faulting separates the mountains from 
the basin resulting in the change in relief across the range.  The average elevation of the Tularosa Basin is 
4,000 ft above mean sea level.  Specific soil information was collected from the Soil Survey of 
White Sands Missile Range, New Mexico (USDA, 1976) 
 
2.1.1 General Geology 
 
Basin deposits consisting of piedmont alluvium, fine-grained lake and playa sediments, coarse-grained 
river deposits, and aeolian material can exceed 5,000 feet in thickness.  Gypsum dissolved from the 
surrounding mountains is concentrated in the intermittent dry lakebed of Lake Lucero and then 
transported by winds to form the gypsum dunes of White Sands National Monument in the center of the 
Tularosa Basin.   
 
2.1.2 Site Specific Geology 
 
MPL is located along the western edge of the Tularosa Basin approximately 3 miles from the Organ 
Mountains.  The facility is located on the distal portion of the alluvial fan extending eastward from the 
Organ Mountains.  Sediments consist of varying layers of sands and clays to below the zone of interest, 
becoming somewhat more fine-grained to the east (toward the center of the basin).   
 
According to the soil survey for WSMR, MPL is located within the soil grouping, “Dune land-Dona Ana 
complex” (USDA, 1976).  This complex consists of approximately 40 percent Dune land (mainly loamy 
fine sand or fine sand), 25 percent Dona Ana sandy loam (gently undulating to undulating soil between 
dunes), and 20 percent Bluepoint loamy fine sand (gently undulating soil near low dunes).  Runoff from 
this complex is slow with a slight hazard for water erosion, while wind erosion potential is high.  
Vegetation is scattered mesquite, chamiza, soaptree yucca, sand dropseed, broom snakeweed, and 
annuals (USDA, 1976).  In 1999, seven soil samples were collected from borings through the existing 
cover.  Results from this analysis appear in Table 1.  Cross-sections of the near-surface geology under 
the MPL, based on these borings, are provided in Figure 3 on the following page.       
 
Site-specific geology can be further characterized based on the well logs developed when the monitor 
wells were installed in the immediate area.  Typical of alluvial fans, the unconsolidated alluvial material 
underlying the site consists of layers of sand, silt, and clay in various proportions and intermixed with 
gravel.  Monitor wells and test wells in the vicinity of the site have not reached bedrock (Dept. of the 
Army, 1976).  A fence diagram has been developed based on logs from all of the monitor wells in the 
vicinity; it is included as Appendix A.  These logs demonstrate that sand is the principal soil type of the 
top 30 to 75 feet.  Clay layers exist at multiple locations in the subsurface and may be 4 to 75 feet thick 
depending on location. 
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FIGURE 3:  GEOLOGIC CROSS-SECTIONS  
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TABLE 1:  PROPERTIES OF IN-SITU SOILS AT MAIN POST LANDFILL 

Sample Soil Type USCS AASHTO 
Max Dry 
Density 

(pcf) 

Percent 
moisture 

Percent 
compaction 

k20 
(cm/sec) 

MPL 1 Silty sand SM A-2-4 125.3 10.3 92.0 2.8 x 10-5 

MPL 2 Silty sand SM A-2-4 121.4 12.2 92.0 2.4 x 10-5 

MPL 3 Silty sand SM A-4 127.3 8.7 91.8 2.6 x 10-6 

MPL 4 Silty sand SM A-2-4 125.0 9.9 92.3 4.2 x 10-5 

MPL 5 Silty sand SM A-2-4 112.9 11.8 92.0 4.0 x 10-4 

MPL 6 Silty sand SM A-2-4 120.6 12.5 91.9 5.8 x 10-6 

MPL 7 Silty sand SM A-2-4 124.9 9.8 92.0 1.1 x 10-4 

USCS – Unified Soil Classification System 
AASHTO – American Association of State Highway and Transportation Officials 
k20 – coefficient of permeability, measured in centimeters per second 

 
 

2.2 Hydrogeology 
 
Hydrogeology in the area has been carefully studied because of a nearby occurrence of cyanide 
contamination unrelated to MPL.  This contamination is related to the former STP Percolation Ditches 
(Solid Waste Management Unit (SWMU) 82) as shown in Figure 4. Measured potentiometric surface 
elevations suggest a groundwater flow direction to the southeast.  The configuration of the land surface and 
the water table (based on measurements taken in 1999) is shown in Figure 5 (unpublished MEVATEC 
Corporation graphic).  As a conceptual model, little change appears to have occurred in the interim.  
Current configuration of the water table and inferred groundwater flow direction are shown on Figure 6. 
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FIGURE 4:  MPL & SWMU 82 SITE MAP 
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FIGURE 5:  TOPOGRAPHY OF LAND SURFACE AND WATER TABLE IN THE VICINITY OF MPL 
 
 
2.2.1 Groundwater 
 
Based on recent groundwater measurements (June 2008) the water table has a gradual slope 
(0.0013 ft/ft) to the southeast.  Figure 6 notes groundwater flow direction and gradient based on recent 
measurements to the water table. 
 

TABLE 2:  MONITOR WELL CONSTRUCTION DETAILS 

Well 
Date 

Installed 
Total Depth 

(ft) 
Elevation 

Brass Cap (ft) 
Screen Length 

(ft, bgs) 
Groundwater 
Elevation (ft) 

MPL-01 05/17/1996 220.6 4012.56 195-215 3813.77 

MPL-02 05/19/1996 220.5 4004.55 195-215 3811.59 

MPL-03 05/22/1996 228.5 3997.75 203-223 3810.96 

MPL-04 05/30/1996 225.0 3993.50 200-220 3810.98 

Construction details given in “Groundwater Monitoring at the Main Post Landfill” (MEVATEC, 1997).  Groundwater elevation based on 
water level measurements collected 3 February 1997. 
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FIGURE 6:  GROUNDWATER FLOW DIRECTION 
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Groundwater monitoring in association with the landfill has occurred since 1996.  Based on recent 
groundwater measurements, the groundwater level has declined 3 to 4 feet over the last 11 years.  
This may be due to natural fluctuations based on recent drought conditions in the region as well as the 
continued gradual subsidence of the groundwater mound, identified by Risser (1988), which is a relict of 
the STP percolation ditches. 
 
2.2.2 Groundwater Quality 
 
Generally, groundwater quality deteriorates as it moves further east, away from the recharge area at the 
foot of the mountains and the alluvial fans.  Approximately 5 miles east of the mountains dissolved solids 
content in the groundwater is greater than 1,000 milligrams per liter (mg/L) and thus, it is no longer 
considered potable.  Groundwater at MPL has consistently demonstrated total dissolved solids readings 
ranging from 250 to 490 mg/L).   
 
Initial groundwater monitoring was conducted at the MPL (wells MPL01, 02, 03, and 04, as shown in 
Figure 7) in 1996 and 1997.  Figure 7 depicts the landfill configuration as it existed in 1996.  This effort and 
the associated results are detailed in Groundwater Monitoring at the Main Post Landfill White Sands 
Missile Range (MEVATEC, 1997).  The five independent samples were collected in June, August, October, 
November 1996, and February 1997.  Sampling methods consisted of purging three well volumes and then 
collecting samples.  Concentrations of aluminum, barium, boron, calcium, iron, magnesium, manganese, 
potassium, and sodium were detected.  The presence of these metals was attributed to natural sources.  
Nitrate and the hazardous constituent, cyanide were also detected.  These two contaminants were shown 
to be the result of historic discharges (1958 to 1986) of treated effluent from the STP.  
   

 
 

FIGURE 7:  MONITORING WELL LOCATION 
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Groundwater monitoring activities continue in conjunction with ongoing surveillance of SWMU 82, which falls 
under the purview of the Hazardous Waste Bureau.  Results pertaining to the MPL are reported in the 
Annual Solid Waste Questionnaire.   Since 2005, MPL monitor wells have been sampled via low-flow 
methods following guidance from ASTM Standard Practice for Low-Flow Purging and Sampling for Wells 
and Devices Used for Ground-Water Quality Investigations (D 6771-02) and NMED’s Use of Low-flow and 
Other Non-Traditional Sampling Techniques for RCRA Compliant Groundwater Monitoring (1 October 2001).  
A copy of the most recent groundwater monitoring report is presented at Appendix B.  
 
Detected analytes did not exceed their respective groundwater protection standards.  Detections were 
in the range of prior sampling events.  The total iron sample (0.660 mgL) from MPL01 did exceed 
50 percent of the groundwater protection standard (1.0 mg/L) in the February 2007 sampling.  High iron 
detections are typical.  This constituent has previously been shown to be naturally occurring.   
 
2.3 Landfill Description & Operational History 
 
Based on prior documentation, the trench method of landfilling was utilized for most disposal within the 
MPL.  Some of the early C&D disposal may have been dumped on the surface, but has since been buried 
(Radian, 1995).  According to records, MPL consisted of three disposal pits when operations began in 
1983 — residential refuse or MSW, dead animals, and C&D debris.  MPL ceased receiving MSW in 1996.   
 
Measurement of areas noted in this section relied on historical documents, the topographical survey 
performed by Robert Pounds in 1999, and the geophysical survey performed by Blackhawk Geometrics, 
Inc. in 1999.  Depths of cells are reported to be 25 to 35 feet (Radian, 1995).  Current cover thickness 
varies.  Hand auger tests were conducted in 1999 to confirm cover thickness at five locations. A map 
showing the results of a current (2008) topographic survey is included in the pocket. 
 
2.3.1 Construction and Demolition Area to be Closed 
 
C&D debris has been disposed in multiple areas as noted in Figures 2 and 7.  The total area is 
approximately 9.9 acres.  These cells were to be covered with at least 2 feet of soil.  Three hand auger 
tests reached depths of 1.5, 3, and 5 feet before encountering waste.  Current topography does not 
provide adequate slope to promote positive drainage.  Landfill final grades will be sloped to prevent the 
ponding of water and erosion of the cover material.  Additional details are noted in the Cover Plan 
(section 3.0) and construction drawings (Appendix C). 
 
2.3.2 Municipal Waste Area to be Closed 
 
The municipal waste area consists of approximately 13.9 acres of covered cells.  This area received 
waste from 1983 to 1996.  These cells were to be covered with at least 2 feet of soil.  Two hand auger 
tests reached depths of 5 and 9 feet before encountering waste.  Current topography does not provide 
adequate slope on portions of the area to promote positive drainage.  Landfill final grades will be sloped 
to prevent the ponding of water and erosion of the cover material.  Additional details are noted in the 
Cover Plan (Section 3.0) and construction drawings (Appendix C). 
 
2.3.3 Asbestos Landfill (AL) 
 
The AL, directly east of MPL, is near capacity on the 4.7 acres originally permitted.  When WSMR applied 
for a new permit in 2001, an additional 5-acre expansion area was proposed.  Because the application was 
administratively denied in 2005 this area was never utilized to dispose of asbestos material.  However, 
there are multiple sources which incorrectly reference the AL as consisting of 10 acres.  Additional details 
are noted in the Cover Plan (section 3.0) and construction drawings (Appendix C).   
 
2.3.4 Types of Waste Accepted 
 
Municipal solid waste from WSMR activities (office and base housing) was deposited in MPL from 1982 
through 1996.  Material accepted included household waste from approximately 850 residences, office 
waste, and green waste.  According to the prior closure plan, MSW was placed in 12 cells along the 
southern portion of MPL.  C&D debris has been placed in trenches north and west of the MSW area.  
Material accepted is typical of C&D waste—concrete, brick, wood, stone, and soil. 
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Debris deposited in the AL included material from remodeling/renovation projects, facilities maintenance 
and repair actions, building demolition projects, and missile parts (gaskets, seals, and coatings).  
 
2.3.5 Estimated Volume of Waste On-site 
 
The acreage and volumes of waste currently on site are shown in Table 3.  Since the current C&D cell is 
open and receiving wastes, the volume at closure is an estimated quantity.  Future C&D waste disposal is 
not addressed in this plan. 
 
 

TABLE 3:  ESTIMATED VOLUME OF WASTE 

Disposed Material 
Area  

(acres) 
Estimated Volume  

(cubic yards) 

Municipal Solid Waste 13.9 378,400 

Asbestos 4.7 128,000 

C&D (ready for closure) 9.9 269,500 

C&D (current open trench) 1.5 30,000 

C&D (future use) 44 NA 

Volume calculations assume cover thickness of 2.5 feet and 25 percent volume occupied by daily cover. 

 
 
3.0 COVER PLAN 
 
WSMR proposes to continue use of the landfill site to dispose of C&D debris generated within WSMR.  
Approximately 44 acres remain within the landfill fence that have not been utilized for waste disposal.  
New cells will be opened to receive future C&D waste; all existing cells will be closed in accordance with 
this closure plan.  
 
The final cover design employs lined drainage channels which limit precipitation infiltration and minimize 
fill needed to reach the required slope.  The shallow drainage channel will be lined with high-density 
polyethylene and filled with gravel to protect the liner while allowing adequate storm-water flow.  
The design sheets give additional construction details and are included as Appendix C.  This alternative 
cover has been evaluated using the Army Corps of Engineers modeling software, Hydrologic Evaluation 
of Landfill Performance (HELP).  Modeling with HELP has shown the native soil available at the site, 
when compacted to a thickness of 30 inches, provides protection of public health, welfare, and the 
environment equivalent to the cover details noted in 20.9.6.9.A NMAC.  This modeling is further 
discussed in section 3.2. 
 
3.1 Thickness of Existing Cover Material 
 
Based on operating records, each of the cells was capped with a native soil cover when capacity was 
reached.  Hand auger tests of cover thickness conducted in 1999 noted measurements of 1.5 to 9 feet.  
Prior to closure a systematic survey will be performed using a hand auger to measure thickness of 
existing cover, where data is missing.  These measurements will be utilized to verify that cover 
requirements are met based on the alternative cover design detailed within this closure plan.  
Previous sample points are shown in Figure 8.  Depths of existing cover are noted in Table 4. 
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FIGURE 8:  APPROXIMATE LOCATIONS OF AUGER POINTS ON EXISTING CELLS 
 
 
 

TABLE 4:  HAND AUGER RESULTS 

Sample 
Cover thickness at 
sample location (ft) 

Type of waste encountered 

MPLHA 1 5 nylon mesh, wood 

MPLHA 2 1.5 clay pipe, wood 

MPLHA 3 5 plastic, Styrofoam, insulation 

MPLHA 4 9 Styrofoam 

MPLHA 5 3 aluminum, plastic, Styrofoam 

 
 
3.2 HELP Model 
 
According to 20.9.6.9.A NMAC, the cover requirement for municipal and special waste landfills is 18 inches 
of earthen material having a saturated hydraulic conductivity no greater than 1x10-5 centimeters per 
second.  This is applicable to landfills like MPL which are unlined and did not receive more than 20 tons of 
waste per day annual average.  An erosion layer consisting of 6 inches of earthen material capable of 
sustaining native plant growth is required over the cover.  This cover is considered prescriptive cover 
design.  WSMR proposes to use an alternative cover consisting of native soils which provides equivalent 
protection as the prescriptive cover. 
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Samples from the existing intermediate cover were collected in 1999.  These samples demonstrated a 
range of hydraulic conductivities as noted in Table 5.  Locations of these samples are noted in Figure 8. 
 

TABLE 5:  EXISTING COVER SOIL PROPERTIES 

Sample Soil Type Cover sample location 
Hydraulic 

conductivity 
(cm/sec) 

MPL 1 Silty sand surface 2.8x10-5 

MPL 2 Silty sand stockpile 2.4x10-5 

 MPL 3 Silty sand surface 2.6x10-6 

MPL 4 Silty sand co-located with MPLHA 1 4.2x10-6 

MPL 5 Silty sand open pit (asbestos landfill) 4.0x10-4 

MPL 6 Silty sand co-located with MPLHA 3 5.8x10-6 

MPL 7 Silty sand stockpile 1.1x10-4 

 
 
3.3 MSW Area to be Closed 
 
The existing municipal waste disposal area occupies approximately 13.9 acres.  The current soil surface 
has a gradual slope (1 percent) to the east.  According to the regulations governing closure of landfills 
(including MSW, asbestos, and C&D) slopes of finished grades shall not exceed 25 percent and not be 
less than 5 percent for landfills permitted after the effective date of the current regulations (20.9.6 NMAC).  
Landfills permitted prior to the effective date (2 August 2007) can be approved with minimum slope of 
2 percent.  However, WSMR has designed to the 5 percent standard. WSMR will verify slope and correct 
any areas of ponding once the final cover is complete. 
 
Based on these requirements, WSMR proposes a native soil cover of 30 inches thickness.  An additional 
6 inches of soil material which is resistant to wind and water erosion will be placed over the native soil 
cover.  The cover material will be excavated from future C&D landfill cells or from designated borrow pits 
on WSMR.  The erosion layer will be transported from borrow pits located along the eastern slopes of the 
San Andres Mountains, approximately 9 miles from the site. 
 
3.4 C&D Area to be Closed 
 
Regulations for closure of cells containing C&D (20.9.6.10 NMAC) require a cover consisting of a 
minimum 18 inches of compacted soil with an additional 6 inches of soil material capable of supporting 
native plant life.  Required slope must be less than 25 percent and more than 5 percent for landfills 
permitted after the effective date (2 August 2007).  Landfills permitted prior to the effective date may have 
slopes as flat as 2 percent.  As mentioned previously, WSMR is using the 5 percent standard. WSMR will 
verify slope and correct any areas of ponding once the final cover is complete.  WSMR proposes to utilize 
native soil from the immediate area for construction of the cover.  Additional details of proposed cover 
material are discussed in section 3.6.   
 
The final cover will consist of a compacted layer of not less than 30 inches of clean soil and a minimum of 
6 inches of erosion layer capable of supporting native vegetation.   
 
3.5 Asbestos Landfill 
 
Regulations for closure of cells containing only regulated asbestos [20.9.6.9.A.(1).(h) NMAC] require a 
cover with 30 inches of compacted native soil and an additional 6 inches of topsoil.  The cover material 
can finish at original grade with measures taken to control erosion and rodent intrusion.  Final elevation 
of the cover will be based on depth to landfilled material.  If deemed necessary test borings may be used 
to verify the depth of cover.  Any test borings made at the AL will require appropriate precautions to 
protect personnel performing the work.  Only individuals who have been trained on the hazards 
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associated with asbestos containing materials will be allowed to perform direct measurements using 
hand auger equipment.  If measured depths are not sufficient to meet the requirements noted above, 
adjustments to final cover grade will be made so cover thickness is met and the potential for ponding or 
erosion is minimized.   
 
3.6 Cover material 
 
Cover material will be principally derived from the existing material on site or from designated, nearby 
borrow pits.  The cover is designed in such a way to make use of the existing soil properties and still meet 
the closure requirements (20.9.6.9 NMAC).  The existing soil does not have a significant “topsoil” 
component.  The lack of available topsoil should not materially effect growth of a protective vegetative 
layer.  Native vegetation is well adapted at surviving in the alkaline sandy surface soil.  The 6-inch thick 
erosion layer will be composed of material with a larger percentage of gravel sized particles making it 
more resistant to wind erosion typical of this region.  This material is not available in the immediate area 
and will need to be transported from other locations on WSMR.   
 
One such source of borrow material is located 9 miles north of MPL along the east slope of the San Andres 
Mountains.  This borrow pit contains abundant coarse material.  A recent sample was classified as “slightly 
silty sand with gravels (SM-SP).”  Assuming a 6 inch thick erosion layer, approximately 20,100 cubic yards 
of material will be required to complete the cap for all existing MSW and C&D areas at MPL.  If available, 
WSMR will locate a closer source for the erosion layer.   
 
3.7 Construction Quality Assurance / Construction Quality Control (CQA/CQC) 
 
Construction work practice will follow the guidance noted or referenced in this section.  The requirements 
for CQA/CQC plans are taken from 20.9.4.14 NMAC. 
 
3.7.1 Equipment, method of compaction, proctor density 
 
Compaction will be to no less than 75 percent and no more than 85 percent of the standard proctor 
density [20.9.6.9.A.(1).(g) NMAC]. 
 
According to 20.9.4.14 NMAC, quality control plans will: 
 

 Define procedures for obtaining samples and testing and reporting the test results for the 
installation of the final cover; 

 Describe and illustrate all necessary procedures for maintaining the integrity of the final cover; 
 Prescribe the minimum frequency of testing for the soil component of all final covers as follows: 

o Borrow soil will have grain size tested once every 1,000 cubic yards; 
o Atterberg limits tested once every 5,000 cubic yards; 
o Proctor compaction moisture density curve conformance tested one every 5,000 cubic 

yards;  
o Laboratory permeability will be tested once every 5,000 cubic yards; 
o During construction of the cover the soil will be tested as follows: 

 Density and moisture content tested by nuclear densiometer four times per acre 
per lift; 

 Laboratory or in-situ permeability will be tested once per 2 acres; laboratory 
samples will be undisturbed or recompacted to the site-specific field conditions; 

 Total thickness, by survey, will be tested once per acre (on grid) 
 
WSMR will adhere to these requirements during construction. 
 
3.7.2 Thickness of cover material 
 
Thickness of the current cover will be verified using auger equipment to bore until encountering waste.  
Proposed locations for boreholes are noted in Figure 8.   
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3.7.3 Geomembrane 
 
According to 20.9.4.14 NMAC, quality control plans will address the following: 
 

 The geomembrane component of all liners and final covers as defined in section A of 20.9.4.13 
NMAC and subsection A of 20.9.6.9 NMAC, testing both shop and field will be as recommended 
by the manufacturer.  Minimum frequency for destructive seam sample testing will be one per 
500 feet of seam length.  A portion of each test sample tested in the field and another in the 
laboratory.  Seam samples will be tested for peel adhesion and bonded seam strength.  Non-
destructive testing will be performed for all seams, seam repairs, and liner repairs. 

 
The sole use of geomembranes in the planned cover is to line drainage swales.  Such elements of the 
NMED requirements as are applicable will be followed. 
 
3.7.4 Topographical map showing final contours and grade  
 
WSMR will produce a topographical map noting final contours, grade, remaining structures, and drainage 
controls.  The holding ponds, berms, and lined swale will be constructed to promote positive drainage 
over the entire facility.  NMED recommends minimum of 5 percent on top and side slopes less than 
25 percent. The top portion of the cover will have no less than a two percent slope and side slopes will 
not exceed 25 percent.     
 
4.0 FINAL USE 
 
MPL is completely located on land owned by DoD.  DoD does not propose any other use of the closed 
MPL. There is no anticipation of base closure or other land transfer actions in the foreseeable future.  
Documentation will be filed with the appropriate land use agencies noting the location, contents, and 
closure of MPL.   
 
4.1 Vegetation Plan 
 
Once the protective vegetation layer has been installed and graded to design specifications, the landfill 
cover will be seeded with native vegetation.  The seed mix and application rate is given in Table 6.  
Application of the seeds will be timed with the summer monsoon season to increase the probability of 
successful germination and establishment.  Seeds will be covered with straw and rolled.  An alternative 
form of application, such as hydroseeding, may be utilized, depending on then-current weather and climate.  
 

TABLE 6:  PROPOSED SEED MIXTURE 

Name 
Pounds per acre  
(pure live seed) 

Alkali sacaton 1.0 – 1.25 

Green sprangletop 2.5 

Scarlet globemallow 0.75 

Sand dropseed 1.0 

Plains bristlegrass (Setaria) 3.0 

 
 
4.2 Final Usage Plan for Site 
 
Once closure is complete, WSMR will continue to monitor the site through the post-closure care period. 
WSMR is a federal testing facility that will continue to see usage and occupation by the DoD for the 
foreseeable future. No plans are currently proposed for usage of the site for any other purpose. The site 
is registered with WSMR Master Planning as a closed waste disposal site.  Any future usage will take into 
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account the existence of the landfill and potential hazards to public health, welfare, and the environment.  
WSMR asserts that the area is not a threat to human health due to its limited access; access is controlled 
coming onto the missile range, the landfill is away from the most populated area (the Main Post), and the 
landfill is surrounded by a fence with a locked gate.   
 
4.3 Methane Monitoring Plan 
 
Prior methane monitoring consisted of quarterly sampling at 27 discrete points around the perimeter of 
the current landfill fence at approximately 300-foot intervals and sampling near the two on-site structures.  
MPL does not have methane monitor wells and relied on a soil probe to obtain samples from below the 
ground surface.  Sampling is carried out at approximate depth of 3 feet using a soil probe and a portable 
gas detection meter.  Reports were included in the annual Solid Waste Questionnaire delivered to NMED.  
No methane was detected for any events in calendar years 2004 – 2007. 
 
The decomposition of organic material typically found in MSW landfills produces methane gas which can 
collect in nearby structures and pose an explosion hazard.  However, the lack of significant structures 
near the landfill, its age and its nature, limit the potential for methane formation and impact.  Further, no 
methane has been detected for a number of years.  Therefore, WSMR proposes to conduct no additional 
methane sampling at the MPL. 
   
4.4 Post Closure Submittals 
 
Upon closure, WSMR will provide NMED with a detailed description of the site, including a plat.  This will 
also be filed with the WSMR planning office and WSMR Real Property Division.  Submittals are further 
discussed in section 5.4 of this plan. 
 
5.0 POST-CLOSURE CARE PLAN 
 
The following sections describe the actions that WSMR will take to insure the continued safety and 
integrity of the landfill site. WSMR asserts that the area is not a threat to human health due to its limited 
access; access is controlled coming onto the missile range, the landfill is away from the most populated 
area (the Main Post), and the landfill is secured by a fence with a locked gate.  Therefore, no additional 
security measures are contemplated. 
 
5.1 Monitoring and Repair Plan 
 
This closure plan notes methods and structures, which will be put in place and serve to protect human 
health and the environment from potential contaminants located within the solid waste cells of MPL.   
 

 Semi-annual inspections will occur during the groundwater sampling events (see Section 5.3) to 
examine the site for integrity of the cover relating to settlement, ponding, water and wind erosion, 
drainage, and vegetation maintenance over the 30-year post-closure care period.  These 
inspections will also verify the fence, drainage structures, and monitor wells are free from 
damage and operating as intended.   

 The cover is designed in such a way to limit the potential for wind and water erosion.  
The construction assurance plan notes methods to limit settlement which leads to ponding.  
Despite these efforts, issues with erosion, settlement, or other problems may occur.   

 As inspections reveal these problems, WSMR will take steps to repair and remedy any noted 
issues.  Remedies may include filling and regrading areas of settlement or erosion; replacing 
cover cap material (milled asphalt or gravel); repair of fences, gates, or well covers; and repair of 
lined drainage structures.  

 Any minor problems noted will be addressed and corrected within 60 days of inspection.  
If major deficiencies are found, WSMR will contact NMED in writing to discuss correction 
procedure and schedule. 
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5.2 Methane Monitoring Plan 
 
As discussed in Section 4.3, WSMR plans no additional monitoring for methane. 
 
5.3 Groundwater Monitoring System Plan 
 
Based on the dates of operation, WSMR was required to submit and obtain approval of a groundwater 
monitoring system plan (20.9.9.8 NMAC).  The initial groundwater monitoring plan for MPL was approved 
in correspondence from NMED dated 8 November 1995.  Groundwater monitoring, conducted in 
conjunction with surveillance of SWMU 62, has taken place since 2000.  This program has been more 
extensive than that designated by the Monitoring Plan. Beginning in 2005, groundwater monitoring has 
been carried out via approved low-flow methods.  Specific monitor well details and historic detections are 
discussed in section 2.2 of this report.   
 
In a continuing effort to consolidate and conserve effort, monitoring of the landfill site will continue in 
conjunction with surveillance of SWMU 82.  The current monitoring program for SWMU 82 is provided as 
Appendix E.  For purposes of this closure plan, the applicability of the monitoring plan is limited to monitor 
wells MPL01 through 04. 
 
5.3.1 Frequency 
 
Groundwater monitoring will continue on a semi-annual basis as currently carried out, unless analytical 
results demonstrate more frequent sampling is necessary.  Sampling events generally occur in January and 
June of a given year.  If continued sampling demonstrates limited variation in constituent concentrations, 
WSMR will propose reducing sampling frequency to an annual basis.  Unless approved by NMED, WSMR 
will continue to perform groundwater monitoring activities and reporting throughout the 30 year post-closure 
care period.  Inspections of the landfill will occur during groundwater monitoring events.   
 
5.3.2 Sampling Method 
 
Monitor wells were sampled via low-flow methods following guidance from ASTM Standard Practice for 
Low-Flow Purging and Sampling for Wells and Devices Used for Ground-Water Quality Investigations 
(D 6771-02) and NMED’s Use of Low-flow and Other Non-Traditional Sampling Techniques for RCRA 
Compliant Groundwater Monitoring (30 October 2001).  Samples will be collected when temperature and 
conductivity, as measured during pumping, have stabilized.   
 
5.4 Security and Signage 
 
5.4.1 Security Plan 
 
WSMR asserts that the area is not a threat to human health due to its limited access; access is controlled 
coming onto the missile range, the landfill is away from the most populated area (the Main Post), and the 
landfill is secured by a fence with a locked gate.  The Main Post Landfill is gated and continually staffed to 
control access to the site.  Therefore, no additional security measures are contemplated.  The asbestos 
landfill is fenced with two locked gates and access will be required thru the environmental office. 
 
5.4.2 Signage and Physical Barriers 
 
The portions of the landfill to be closed are inside a larger compound that also contains future C&D landfill 
operations.  Signage will be emplaced to warn current and future operators of the presence of buried waste.  
Signs will be posted around the perimeter of the closed cells, in English and Spanish, as follows: 
 

WARNING 
ENTRY IS PROHIBITED 

CLOSED LANDFILL 
No Dumping or Digging Allowed 
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and 
AVISO 

ENTRAR ES PROHIBIDO 
RELLENO SANITARIO CLAUSURADO. 
Prohibido descargar basura o escombro. 

Prohibido excavar. 
 
In addition, boulders or concrete barriers will be spaced around the edges of the closed cells to delineate 
the boundaries. 
 
5.5 Schedule for Completion of Closure Activities 
 
The closure of the facility will be based on the following schedule as noted in NMAC regulations.  
The following schedule may be modified or amended by NMED.  Changes will be noted in official 
correspondence, which will be made part of the operating record.  References to the secretary indicate 
the secretary of NMED or official designee.  
 

1. Once NMED deems the plan is complete, notice of the closure plan will be posted in local 
newspapers in Doña Ana and Otero counties.  If sufficient public response is received, NMED 
may hold a non-adjudicatory hearing (20.9.6.8G NMAC).   

2. WSMR will not begin closure activities until approval of the Closure and Post-Closure Care Plan 
(20.9.6.8.F NMAC).  Closure activities will begin within 30 days of receiving plan approval or 
30 days after the landfill receives the final receipt of waste, whichever is later (20.9.6.9 NMAC). 

3. WSMR will notify the secretary in writing of intent to close at least 90 days before closure occurs.  
Notice in writing will also be given within 14 days of becoming a locked facility (20.9.6.8.D 
NMAC).  These notices will be placed in the operating record.     

4. White Sands Missile Range will complete closure activities in accordance with the approved 
closure plan within 180 days of beginning such activities (20.9.6.9. NMAC).   

5. Following closure, WSMR will file a plat with WSMR Real Property noting the property was used 
as a landfill facility and further use is restricted as described in the Post-Closure Care Plan 
(20.9.6.9.A.6 NMAC).   

6. WSMR will submit a closure report to NMED within 60 days of closure completion.  This report 
will contain a summary of closure activities and be certified by a New Mexico registered 
professional engineer (20.9.6.8.L NMAC).  This certification will state that closure of the solid 
waste facility has been completed and all conditions of the approved closure plan have been 
satisfied.    

7. Once the post-closure care period expires, WSMR will submit a post-closure report which 
includes a summary of post-closure activities and is certified by a New Mexico registered 
professional engineer that post-closure requirements and any applicable corrective actions have 
been completed and all conditions of the Post-Closure Care Plan have been satisfied 
(20.9.6.8.N NMAC).  Post-closure care is not terminated until the secretary provides written 
verification that the requirements of the approved post-closure care plan have been satisfied 
(20.9.6.8.O NMAC). 

 
6.0 FINANCIAL ASSURANCE 
 
WSMR is a Federal facility and is therefore exempt from financial assurance requirements as noted in 
20.9.10.8.A NMAC. 
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 I.  2007 General Information Form

County:
Phone 575-678-1007

City:          State: NM 88002

Phone

City State: NM 88002

Phone

City State:

Phone
Contact Person
Street Address
City State: NM 88002

Financial Assurance 

Landfills Only

106.1 (Years)

Were there any changes in operations that reduced the active life of the landfill by 25% or more?

Summary of Landfill Gas Monitoring Results Enclosed (if not explain on Comment Sheet)

(Acres)
(Acres) (Acres)

(Acres)

Facility Information     January 1-December 31, 2007

ta.ladd@us.army.mil

Farewell Blvd.

Zip Code:

gary.giebel@us.army.mil
US Army WSMR

E-mail Address

Permit/Registration #

Zip Code:WSMR

Facility Operator

Facility Owner Same

US Army WSMR

575-678-2220

E-mail Address

Zip Code:

Street Address
WSMR

100 Headquarters Ave.  ATTN:  IMSW-WSM-PW

Total Acreage with Final Cover Installed (per Closure Plan)

Total Acreage Used for Disposal (as of 12/31/06)
Intermediate Cover Area Seeded

Check One Box

Provide Remaining Landfill Life    

Street Address
Contact Person

           Check One:

Land Owner

100 Headquarters Ave.  ATTN:  IMSW-WSM-ZA
Gary D. Giebel

         Check One:Dona Ana

E-Mail Address

          Zip Code:

Contact Person
Facility Name WSMR Main Post Landfill

javier.mendoza@us.army.milJavier Mendoza

Thomas A. Ladd

Facility Mailing Address 100 Headquarters Ave.  ATTN:  IMSW-WSM-PW
White Sands Missile Range (WSMR)

E-mail Address

Physical Location of Facility (City/County Road)

Contact Person

WSMR, Dona Ana County, three miles east of Main Post on

575-678-8966

Capacity Information for Open Landfills  (If not provided explain on Comment Sheet )

Provide Remaining Landfill Capacity       
5003.7

(See V. Capacity Worksheet .)
(See V. Capacity Worksheet .)

Date of Closure

(Cubic Yards)
530673 (Cubic Yards)

Summary of Landfill Ground Water Monitoring Results Enclosed (if not explain on Comment Sheet)

Number of acres at current site, not permitted, that could be used for diposal in the future

Summary of Leachate Generated & Treated or Disposed Enclosed (if not explain on Comment Sheet )

Closure and Post-Closure Activity

Provide Landfill Capacity Used during 2006

Monitoring Results for Open Landfills (and Closed Landfill in Post-Closure Care) 

  Updated Financial Assurance Attached
  Financial Assurance required but not Attached (Explain on Comment Sheet)
  Financial Assurance not required (Explain on Comment Sheet)

 No 

No Yes
No Yes
No Yes

 Yes (Attach Notification)

 Open Landfill Closed Landfill

Questions?  
Call 505-827-0197,    
or 505-476-3561

 Open Facility  Closed Facility 



II.  2007 Material and Solid Waste Management Form

(c) (d) (e) (f) (g) (h)

(a) (b)

1 X 1247.01

2 X 1667.90

3

4

5 x 92.20

6

7
8

9

10

11

12

13

14 X 47.93
15 x 77.40
16 x 3.72

17 x 57.94

18

19

20 1760.10 1247.01 186.99

James Thompson, Task Coordinator, 575-678-1941

Thermofluids, Inc., El Paso, TX

Facility Name: WSMR Main Post Landfill PRINT Name, Title and Telephone # of 
the Person Completing Form:

Facility Type:  County: Dona Ana Permit or Registration #

WSMR Asbestos Landfill, WSMR, NM

 
Mark 
One

Otero-Lincoln County Regional Landfill, Alamogordo, NM

Beneficially 
Used 

Treated, 
Disposed, 
Incinerated

Sent Off-Site to be: Sent to: 

WSMR C&D Landfill, WSMR, NM

(i)

Provide Facility Name, City and State

Please refer to the enclosed tables Volume to Weight Conversion Factors to convert 
cubic yards and gallons to TONS.

Other Wastes 

C & D

Industrial Waste

Special Wastes:
Clean Fill

PCS

Amount Out-of-
State 

Materials 
Received in 

Tons     

Material Type  
(See Instructions) Recycled, 

Mulched, 
CompostedW

ei
gh

ed
E

st
im

at
e

d Landfilled or 
Treated

Composted 
or Mulched

Beneficially 
Used 

Thermofluids, Inc., El Paso, TX

DRMO, Holloman AFB, Alamogordo, NM

DRMO, Holloman AFB, Alamogordo, NM

Method Waste Origin
Managed On-Site:

Other Materials:

MSW

Infectious Waste

Amount of In-
State Material 
Received in 

Tons     

Offal

Bio-Solids 
(Treated Sewage 

Sludge)

Ash

HHW

TOTAL

Regulated 
Asbestos

Brush/Green 
Waste

Other Special 
Waste

Scrap Tires 

Other Sludges

Antifreeze 
Motor Oil 

Lead Acid 
Batteries  

Landfill Recycling Composting Transfer/Convenience Center

Questions?  
Call 505-827-0197
or 505-476-3561



III.  2007 Recyclable Materials Form

(c) (d) (e)

(a) (b)

1
2 X 24.00
3
4
5
6

7
8
9

10

11

12
X 835.16

13
14
15
16
17
18
19

20

21 859.16

Please refer to the enclosed tables Volume to Weight Conversion Factors to 
convert cubic yards and gallons to TONS.

 Mark 
One

Paper:

Scrap Metals/     
White Goods

Other Materials:

Aluminum

James Thompson, Task Coordinator, 575-678-1941Facility Name: WSMR Main Post Landfill

County: Dona Ana Permit or Registration #

PRINT Name, Title & Telephone # of    
Person Completing Form:

Facility Type:

Mixed Containers

TOTAL

Carpet Padding
Pallets 

Household Items
Textiles/Clothing

Other Plastics
Plastic Films

Other

Electronic Scrap

Cardboard (OCC)

Plastics

Containers:

Office Paper
Phone Books

Newspaper (ONP)

Chip Board

Steel Cans
Glass

(f)

Facility sent to:

 Beneficially Used 

Mixed Paper

W
ei

gh
ed

E
st

im
at

ed
 

Recycled or  
Processed

Amount of 
In-State 
Materials 

Received in 
Tons      Beneficially Used 

or Re-used       

Durango-McKinley Paper, Albuquerque, NM

Sent Off-Site to be:

MPI, B&B Recycling, El Paso, TX

Type of Recyclable

Method Material Origin
Managed On-Site:

Provide Facility Name and City/State

Amount of 
Out-of-State 

Materials 
Received in 

Tons

Landfill Composting Transfer/Convenience Center

Questions?
Call  505-827-0197 
or 505-476-3561

Recycling



IV.  2007 Comment Sheet

Capacity Information not provided because:

Financial Assurance not enclosed because:
Not necessary since WSMR is a Federal government facility and is exempt from this requirement.  

Name of Facility: WSMR Main Post Landfill

Name of Person completing form: James Thompson, White Sands Technical Services, LLC

matter.

Gas Monitoring Results not enclosed because:
One quarter of gas monitoring results are enclosed.  The other three quarters were not available at the time of
submittal due to communication difficulties within WSMR.  These remaining three quarters will be provided to
NMED-SWB as soon as this problem can be resolved.  WSMR appreciates NMED-SWB's patience in this

Ground Water Monitoring Results not enclosed because: 

C&D landfills do not require a leachate generation report.

Leachate Generation Report not enclosed because:
No leachate collection system exists due to age of landfill.

Revised 12/13/07

Questons?
Call 505-827-0197or 505-476-3561



V. Capacity Worksheet
Landfill Capacity Calculation Worksheet for___WSMR Main Post Landfill

There are threesheets in this data base.  Click on the labeled tabs below to acess sheets

Enter your data here
Landfill information

(A) Total landfill area 26.0 Acres
(B) Total permitted volume (gross capacity) 871,200 Cubic yards
(C) Thickness of liner protective soil layer 0.0 Feet
(D) Thickness of final cover 2.5 Feet

(E)
Estimated percentage of gross capacity taken by daily and 
intermediate covers (if unknown, use default value of 25%) 25.0 %

Waste Information

Actual Estimated

(F)
Waste received through 2006 based on tonnage (if no 
tonnage receipts, enter 0) 4,285.4 Tons □ X

(G)
Waste received through 2006 based on gate-yards (if no 
gate-yard receipts, enter 0) Cubic yards □ □

(H)
Waste received in 2007 based on tonnage (if no tonnage 
receipts, enter 0) 1,667.9 Tons □ X

(I)
Waste received in 2007 based on gate-yards (if no gate-
yard receipts, enter 0) Cubic yards □ □

(J)

Compaction rate of emplaced waste (for example, enter 3 
for 3 to 1 compaction). If wastes are being compacted but 
compaction rate is unknown, enter default value of 2 for a 
conservative result. If no compaction, enter 1. 2.0

Calculations

Do not add values for  K, L, and M

(K)
Net waste capacity                                                               
K=B - A*(C+D)*4840/3 - B*E/100 548,533 Cubic yards

(L)
Remaining permitted waste capacity                                 
L=K - (F+H)*6/J - (G+I)/J 530,673 Cubic yards

(M)
Estimated remaining site life                                              
M=L/(H*6/J + I/J) 106.1 Years

Notes:
K: 4,840 = square yards in acre
L: 6 = number of uncompacted cubic yards in 1 ton

Telephone number:_____575-678-1941_________

All owners operators are required to provide information regarding landfill capacity. To calculate your 
landfill’s remaining capacity you may use this Excel worksheet, a terrain computer model program such 
as “TerraModel ToolPak”, or hire an engineering firm to complete the calculations.  If you use the 
worksheet it will calculate the values K, L and M for you, all you need to do is input the information as 
requested for Items A through J.  A completed SAMPLE is also provided for your reference and to 
understand the process.  Once completed include this form as part of your Annual Report.

Note: The worksheet allows you to enter the amount of received waste based on combination of two different 
types of records: tonnage and gate-yards. Combined, these records should represent the total received waste. 
Mark appropriate boxes if values are actual or estimated .

Note: If the calculations are not performed automatically by the worksheet, complete them manually using the 
provided formulas. 

Form Completed by:___James Thompson________________
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LETTER REPORT 
 
The following letter report was prepared under Contract W9124Q-04-D-0012, TO No. 052. 
 
1. TITLE 
 
Analytical results of 2007 Groundwater Sampling for the Main Post Landfill 
 
2. DATE 
 
February 2008 
 
3. INTRODUCTION 
 
White Sands Missile Range (WSMR) has the requirement to monitor groundwater at the Main Post 
Landfill (MPL) on a semi-annual basis.  This monitoring is performed in conjunction with the groundwater 
sampling for the former Sewage Treatment Plant (STP) Percolation Ditches.  This letter report conveys 
the results of the groundwater monitoring for calendar year 2007.   
 
4. BACKGROUND  
 
The WSMR Main Post Landfill was registered with NMED in April 1982 and has been in operation since 
1983.  MPL covers an area of approximately 92.7 acres.  Initially utilized as a municipal and construction 
and demolition (C&D) waste landfill, the MPL now only accepts C&D waste.  The landfill received 
municipal waste until 1996.  A section of the landfill is designated for asbestos containing wastes.  
The asbestos area is approximately 10 acres.  All waste cells at MPL are unlined and a leachate 
collection system was not installed.  Groundwater monitoring activities began in 1996 with installation of 
the monitoring wells and five quarters of sampling to establish background concentrations.  Groundwater 
monitoring, as designated by the Monitoring Plan, has been taking place since 2000.  Groundwater in the 
area of MPL exists at approximately 180 to 200 feet below ground surface.  Methane monitoring takes 
place at MPL on a quarterly basis.  Results of this monitoring are reported to NMED separately.    
 
5. DISCUSSION   
 
Monitor wells were sampled via low-flow methods following guidance from ASTM Standard Practice for 
Low-Flow Purging and Sampling for Wells and Devices Used for Ground-Water Quality Investigations 
(D 6771-02) and NMED’s Use of Low-flow and Other Non-Traditional Sampling Techniques for RCRA 
Compliant Groundwater Monitoring (1 October 2001).  The average production rate for the four wells 
sampled was 120 milliliters per minute.  Samples were collected when temperature and conductivity 
stabilized.  Sampling was conducted on 8, 9, and 12 February as well as 6, 7, and 11 June 2007.  
The analytical schedule is shown on Table 1. 
 
6. ANALYSIS 
 
The observations made at the time of sampling are shown in Table 2 and 3.  Detected analytes are noted 
in Table 3 and 4.  The associated laboratory reports are attached as an appendix.  Prior reports compared 
observed values to concentrations presented in the New Mexico Solid Waste Regulations (20.9.1.1100 A. 
Table 1 NMAC).  The NMED Solid Waste Bureau has updated 20.9.9 NMAC as of 2 August 2007, which 
included a repeal of 20.9.1.  This updated code contains reference to constituents and parameters 
(20.9.9.20 NMAC) which are to be evaluated, but at the time of this report’s preparation no new standards 
or practical quantitation limits (PQLs) were available.  Thus, WSMR refers to the most recent standards, 
PQLs, and assessment monitoring levels (AMLs) agreed to by WSMR and NMED HWB.  Concentrations 
above those standards are bolded.  The data shown are consistent with previous events. 
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 TABLE 1:  MAIN POST LANDFILL ANALYTICAL SCHEDULE   
 

Parameter Reference Method Method Type 

Field Parameters 

pH SM 4500-H+ B 

Conductivity SM 2510 B 

Turbidity SM 2130 B 

Dissolved Oxygen SM 4500-O G 

Temperature SM 2550 B 

Oxidation/Reduction Potential SM 2580 B 

 

 

 

Field / Probe 

Total Metals  

Aluminum 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Molybdenum 
Nickel  
Potassium 
Selenium 
Silver  
Sodium 
Uranium 
Zinc 

SW846 
6010A 

Inductively Coupled  
Plasma Emission 
Spectroscopy 

 
 
 

TABLE 2:  PARAMETERS AT THE TIME OF SAMPLING – FEBRUARY 2007 
 

Field Sample ID 
Date 

Collected 
Well  

Name 

Depth to 
Water 

(ft bgs) 

Well 
Elevation 
(ft MSL) 

Water 
Table 

Elevation 
(ft MSL) 

Temperature 
°C 

Conductivity
(µmho/cm)

Dissolved 
Oxygen 
(mg/L) 

pH 
ORP 
(mV) 

Turbidity 
(NTU) 

MNPL-MPL-MPL-001-0207 02/08/07 MPL01 202.53 4012.56 3810.03 25.42 0.396 4.94 7.68 170.8 9.79 

MNPL-MPL-MPL-002-0207 02/09/07 MPL02 195.96 4004.55 3808.59 20.56 0.539 5.29 7.33 235.2 2.24 

MNPL-MPL-MPL-003-0207 02/12/07 MPL03 189.90 3997.75 3807.85 21.29 0.677 4.95 7.34 237.7 5.72 

MNPL-MPL-MPL-004-0207 02/12/07 MPL04 185.69 3993.50 3807.81 20.56 0.777 5.32 7.21 248.7 4.00 

 
 

 

TABLE 3:  PARAMETERS AT THE TIME OF SAMPLING – JUNE 2007 
 

Field Sample ID 
Date 

Collected 
Well  

Name 

Depth to 
Water 

(ft bgs) 

Well 
Elevation 
(ft MSL) 

Water 
Table 

Elevation 
(ft MSL) 

Temperature 
°C 

Conductivity
(µmho/cm)

Dissolved 
Oxygen 
(mg/L) 

pH 
ORP 
(mV) 

Turbidity 
(NTU) 

MNPL-MPL-MPL-001-0607 06/06/07 MPL01 202.37 4012.56 3810.19 25.25 0.375 5.34 7.56 117.9 1.61 

MNPL-MPL-MPL-002-0607 06/07/07 MPL02 187.81 4004.55 3816.74 23.20 0.512 5.05 7.13 206.1 3.07 

MNPL-MPL-MPL-003-0607 06/07/07 MPL03 189.75 3997.75 3808.00 23.27 0.640 4.95 7.18 217.0 2.11 

MNPL-MPL-MPL-004-0607 06/11/07 MPL04 185.51 3993.50 3807.99 23.74 0.738 5.16 6.99 221.6 3.39 

 
The water table measurement from June 2007 at MPL-02 is outside of the normal range.  This is 
apparently a measurement error.  This error does not materially affect the sampling conducted in June.  
All other parameters are within the expected ranges.  Care will be taken during the next sampling event to 
determine the accurate measurement of MPL-02.   
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TABLE 4:  ANALYTES DETECTED (FEBRUARY 2007) 
 

Field Sample ID 
Well 

Name 
Date 

Collected 
Analyte Name 

Detection 
Limit 

Reporting 
Limit 

Result Standard* 

MNPL-MPL-MPL-001-0207 MPL01 2/08/2007 0.00228 0.00500 0.693 

MNPL-MPL-MPL-002-0207 MPL02 2/09/2007 0.00228 0.00500 0.063 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.00228 0.00500 0.080 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total 
Aluminum 

0.00228 0.00500 0.103 

5.0 
 

List C 
PQL = 3.0 

MNPL-MPL-MPL-001-0207 MPL01 2/08/2007 0.0017 0.0100 0.1180 

MNPL-MPL-MPL-002-0207 MPL02 2/09/2007 0.0017 0.0100 0.0770 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.0017 0.0100 0.0550 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total Barium 

0.0017 0.0100 0.0700 

1.0 
 

PQL = 0.02 

MNPL-MPL-MPL-001-0207 MPL01 2/08/2007 0.0044 0.00500 0.0250 

MNPL-MPL-MPL-002-0207 MPL02 2/09/2007 0.0044 0.00500 0.0290 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.0044 0.00500 0.0305 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total Boron 

0.0044 0.00500 0.0420 

0.75 
 

List C 
PQL = 0.5 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.517 1.00 49.4 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.517 1.00 70.5 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.517 1.00 89.4 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total Calcium 

0.517 1.00 109.0 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.0009 0.00500 0.0160 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.0009 0.00500 0.0120 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.0009 0.00500 0.0085 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total 
Chromium 

0.0009 0.00500 0.0050 

0.05 
 

PQL = 0.01 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.0069 0.0100 0.660 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.0069 0.0100 0.239 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.0069 0.0100 0.2535 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total Iron 

0.0069 0.0100 0.281 

1.0 
 

List B 
PQL = 0.1 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.203 1.00 8.34 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.203 1.00 12.1 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.203 1.00 15.55 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total 
Magnesium 

0.203 1.00 19.2 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.866 1.00 3.14 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.866 1.00 3.59 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.866 1.00 4.15 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total 
Potassium 

0.866 1.00 4.58 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.668 1.00 26.3 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.668 1.00 32.1 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.668 1.00 36.05 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total Sodium 

0.668 1.00 36.5 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.0015 0.00500 0.00600 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.0015 0.00500 <0.00500 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.0015 0.00500 <0.00500 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total 
Vanadium 

0.0015 0.00500 <0.00500 

None given 
 

PQL = 0.08 

MNPL-MPL-MPL-001-0207 MPL01 2/8/2007 0.0071 0.00500 0.0110 

MNPL-MPL-MPL-002-0207 MPL02 2/9/2007 0.0071 0.00500 0.0200 

MNPL-MPL-MPL-003-0207* MPL03 2/12/2007 0.0071 0.00500 0.0050 

MNPL-MPL-MPL-004-0207 MPL04 2/12/2007 

Total Zinc 

0.0071 0.00500 0.0120 

10.0 
 

List B 
PQL = 0.05 

Notes:   Analytical values and standards given in milligrams per liter (mg/L). 

* Analytical results from MPL03 are a mean of duplicate analyses. 

** Standards are as noted in NMAC 20.6.2.3103.  Unless otherwise noted, standards are from List A “Human Health 
Standards.”  List B includes “Other Standards for Domestic Water Supply” and List C includes “Standards for Irrigation Use.”  
Practical quantitation limits (PQL) noted are from NMAC 20.9.1.1100 Table A.  

 
The Standards noted in Tables 5 and 6 have been updated based on the most recent (August 2007) 
publication of NMAC 20.9.  Previous reports had relied on the Standards in NMAC 20.9.1.1100 Table A.  
This table is no longer included in NMAC 20.9.  The solid waste regulations (NMAC 20.9) now reference 
NMAC 20.6.2.3103 and other sources for groundwater protection standards.  Since WSMR is a RCRA 
regulated facility and NMED-HWB relies on the standards noted in NMAC 20.6.2.3103, those standards 
are now relied on for comparison to analytical detections from 2007 sampling events at MPL. 
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TABLE 5:  ANALYTES DETECTED (JUNE 2007) 
 

Field Sample ID 
Well 

Name 
Date 

Collected 
Analyte Name 

Detection 
Limit 

Reporting 
Limit 

Result Standard* 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.00228 0.00500 0.120 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.00228 0.00500 0.0710 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.00228 0.00500 0.0965 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total 
Aluminum 

0.00228 0.00500 0.137 

5.0 
 

List C 
PQL = 3.0 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.0017 0.0100 0.1180 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.0017 0.0100 0.0780 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.0017 0.0100 0.0570 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total Barium 

0.0017 0.0100 0.0760 

1.0 
 

PQL = 0.02 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.0044 0.00500 0.0310 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.0044 0.00500 0.0240 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.0044 0.00500 0.0425 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total Boron 

0.0044 0.00500 0.0440 

0.75 
 

List C 
PQL = 0.5 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.517 1.00 50 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.517 1.00 69.6 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.517 1.00 87.05 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total Calcium 

0.517 1.00 98.2 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.0009 0.00500 0.0170 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.0009 0.00500 0.0150 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.0009 0.00500 0.0135 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total 
Chromium 

0.0009 0.00500 0.0140 

0.05 
 

PQL = 0.01 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.0069 0.0100 0.204 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.0069 0.0100 0.248 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.0069 0.0100 0.266 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total Iron 

0.0069 0.0100 0.321 

1.0 
 

List B 
PQL = 0.1 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.203 1.00 8.24 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.203 1.00 12.0 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.203 1.00 15.05 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total 
Magnesium 

0.203 1.00 18.2 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.866 1.00 3.03 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.866 1.00 3.37 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.866 1.00 3.855 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total 
Potassium 

0.866 1.00 4.00 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.668 1.00 26.5 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.668 1.00 31.6 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.668 1.00 35.25 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total Sodium 

0.668 1.00 34.9 

None given 
 

PQL = 1 

MNPL-MPL-MPL-001-0207 MPL01 6/6/2007 0.0015 0.00500 0.00600 

MNPL-MPL-MPL-002-0207 MPL02 6/7/2007 0.0015 0.00500 <0.00500 

MNPL-MPL-MPL-003-0207* MPL03 6/7/2007 0.0015 0.00500 <0.00500 

MNPL-MPL-MPL-004-0207 MPL04 6/11/2007 

Total 
Vanadium 

0.0015 0.00500 <0.00500 

None given 
 

PQL = 0.08 

Notes:   Analytical values and standards given in milligrams per liter (mg/L). 

* Analytical results from MPL03 are a mean of duplicate analyses. 

** Standards are as noted in NMAC 20.6.2.3103.  Unless otherwise noted, standards are from List A “Human Health 
Standards.”  List B includes “Other Standards for Domestic Water Supply” and List C includes “Standards for Irrigation Use.”  
Practical quantitation limits (PQL) noted are from NMAC 20.9.1.1100 Table A. 

 
 
7. CONCLUSIONS  
 
None of the detected analytes exceeded their respective groundwater protection standards.  Detections 
were in the range of prior sampling events.  The total iron sample (0.660 milligrams per liter) from MPL-01 
did exceed 50 percent of the groundwater protection standard (1.0 milligrams per liter) in the February 
2007 sampling.  High iron detections are typical.  This constituent has previously been shown to be 
naturally occurring.   
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8. RECOMMENDATIONS 
 
Semi-annual groundwater monitoring is recommended to continue as planned.  Additional care will be 
taken during water level measurements to maintain accuracy.  This report will be incorporated in the 
NMED 2007 Annual Solid Waste Questionnaire scheduled for submittal in early 2008. 
 
9. WTS TASK MANAGER AND TASK COORDINATOR / PHONE NO.: 
 
Task Manager:    Fred Bourger, Phone (575) 678-3426 
Task Coordinator:  James J. Thompson, P.E., Phone (575) 678-1941 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 
Analytical Data 



Analytial and Quality Control ReportWilliam LittleWTSP.O. Box 363Building 126 3RD FloorWSMR, NM, 88002 Report Date: June 29, 2007Work Order: 7061301�7061301�Projet Name: Main Post Land�ll Well MPL-01-TO MPL-04Projet Number: 15Enlosed are the Analytial Report and Quality Control Report for the following sample(s) submitted to TraeAnalysis, In.Date Time DateSample Desription Matrix Taken Taken Reeived127179 MNPL-MPL-MPL-103-0207 water 2007-02-12 10:07 2007-06-11127184 MNPL-MPL-MPL-003-0207 water 2007-02-12 10:07 2007-06-11127185 MNPL-MPL-MPL-002-0207 water 2007-02-09 10:45 2007-06-11127186 MNPL-MPL-MPL-001-0207 water 2007-02-08 14:55 2007-06-11127187 MNPL-MPL-MPL-001-0607 water 2007-06-06 13:50 2007-06-04127188 MNPL-MPL-MPL-002-0607 water 2007-06-07 10:15 2007-06-04127189 MNPL-MPL-MPL-003-0607 water 2007-06-07 13:31 2007-06-04127190 MNPL-MPL-MPL-103-0607 water 2007-06-07 13:31 2007-06-04127191 MNPL-MPL-MPL-004-0607 water 2007-06-11 10:21 2007-06-04127196 MNPL-MPL-MPL-004-0207 water 2007-02-12 14:15 2007-06-11These results represent only the samples reeived in the laboratory. The Quality Control Report is generated on a bathbasis. All information ontained in this report is for the analytial bath(es) in whih your sample(s) were analyzed.This report onsists of a total of 26 pages and shall not be reprodued exept in its entirety, without written approval ofTraeAnalysis, In.
Dr. Blair Leftwih, DiretorStandard FlagsB - The sample ontains less than ten times the onentration found in the method blank.



Case NarrativeSamples for projet Main Post Land�ll Well MPL-01-TO MPL-04, Main Post Land�ll Well MPL-01-TO MPL-04, Main PostLand�ll Well MPL-01-TO MPL-04, Main Post Land�ll Well MPL-01-TO MPL-04, MPL Total Metals and Main Post Land�llWell MPL-01-TO MPL-04 were reeived by TraeAnalysis, In. on 2007-06-11, 2007-06-11, 2007-06-11, 2007-06-11, 2007-06-04 and 2007-06-11 and assigned to work orders 7061301, 7061303, 7061304, 7061305, 7061306 and 7061309 respeively.Samples for work order 7061301 were reeived intat at a temperature of 4.0 deg.C.Samples for work order 7061303 werereeived intat at a temperature of 4.0 deg.C.Samples for work order 7061304 were reeived intat at a temperature of 4.0deg.C.Samples for work order 7061305 were reeived intat at a temperature of 4.0 deg.C.Samples for work order 7061306were reeived intat at a temperature of 4.0 deg.C.Samples for work order 7061309 were reeived intat at a temperature of4.0 deg.C.Samples were analyzed for the following tests using their respetive methods.Results for these samples are reported on a wet weight basis unless data pakage indiates otherwise.A matrix spike (MS) and matrix spike dupliate (MSD) sample is hosen at random from eah preparation bath. The MSand MSD will indiate if a site spei� matrix problem is ourring, however, it may not pertain to the samples for workorders 7061301, 7061303, 7061304, 7061305, 7061306 and 7061309 sine the sample was hosen at random. Therefore, thevalidity of the analytial data reported has been determined by the laboratory ontrol sample (LCS) and the method blank(MB). These quality ontrol measures are performed with eah preparation bath to ensure data integrity.All other exeptions assoiated with this report have been footnoted on the appropriate analytial page to assist in generaldata omprehension. Please ontat the laboratory diretly if there are any questions regarding this projet.

Page 2 of 26



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 3 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04Analytial ReportSample: 127179 - MNPL-MPL-MPL-103-0207Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 90.6 mg/L 1 1.00Total Magnesium 16.1 mg/L 1 1.00Total Potassium 4.09 mg/L 1 1.00Total Sodium 37.1 mg/L 1 1.00Sample: 127179 - MNPL-MPL-MPL-103-0207Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.0720 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0450 mg/L 1 0.00500Total Barium 0.0550 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0120 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.246 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Uranium <0.0200 mg/L 1 0.0200Total Vanadium <0.00500 mg/L 1 0.00500Total Zin <0.00500 mg/L 1 0.00500Sample: 127184 - MNPL-MPL-MPL-003-0207Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38634 Date Analyzed: 2007-06-28 Analyzed By: TPPrep Bath: 33401 Sample Preparation: 2007-06-28 Prepared By: TS



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 4 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04RLParameter Flag Result Units Dilution RLTotal Calium 88.2 mg/L 1 1.00Total Magnesium 15.0 mg/L 1 1.00Total Potassium 4.20 mg/L 1 1.00Total Sodium 35.0 mg/L 1 1.00Sample: 127184 - MNPL-MPL-MPL-003-0207Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 Sample Preparation: 2007-06-28 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.0880 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0160 mg/L 1 0.00500Total Barium 0.0550 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium <0.00500 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.261 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Vanadium <0.00500 mg/L 1 0.00500Total Zin <0.00500 mg/L 1 0.00500Sample: 127184 - MNPL-MPL-MPL-003-0207Analysis: U, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 Sample Preparation: 2007-06-28 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Uranium <0.0200 mg/L 1 0.0200



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 5 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04Sample: 127185 - MNPL-MPL-MPL-002-0207Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 70.5 mg/L 1 1.00Total Magnesium 12.1 mg/L 1 1.00Total Potassium 3.59 mg/L 1 1.00Total Sodium 32.1 mg/L 1 1.00Sample: 127185 - MNPL-MPL-MPL-002-0207Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.0630 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0290 mg/L 1 0.00500Total Barium 0.0770 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0120 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.239 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Vanadium <0.00500 mg/L 1 0.00500Total Zin 0.0200 mg/L 1 0.00500Sample: 127185 - MNPL-MPL-MPL-002-0207Analysis: U, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Uranium <0.0200 mg/L 1 0.0200



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 6 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04Sample: 127186 - MNPL-MPL-MPL-001-0207Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 49.4 mg/L 1 1.00Total Magnesium 8.34 mg/L 1 1.00Total Potassium 3.14 mg/L 1 1.00Total Sodium 26.3 mg/L 1 1.00Sample: 127186 - MNPL-MPL-MPL-001-0207Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.693 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0250 mg/L 1 0.00500Total Barium 0.118 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0160 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.660 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Uranium <0.0200 mg/L 1 0.0200Total Vanadium 0.00600 mg/L 1 0.00500Total Zin 0.0110 mg/L 1 0.00500Sample: 127187 - MNPL-MPL-MPL-001-0607Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 7 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04sample 127187 ontinued . . . RLParameter Flag Result Units Dilution RLRLParameter Flag Result Units Dilution RLTotal Calium 50.0 mg/L 1 1.00Total Magnesium 8.24 mg/L 1 1.00Total Potassium 3.03 mg/L 1 1.00Total Sodium 26.5 mg/L 1 1.00Sample: 127187 - MNPL-MPL-MPL-001-0607Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.120 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0310 mg/L 1 0.00500Total Barium 0.118 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0170 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.204 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Uranium <0.0200 mg/L 1 0.0200Total Vanadium 0.00600 mg/L 1 0.00500Total Zin <0.00500 mg/L 1 0.00500Sample: 127188 - MNPL-MPL-MPL-002-0607Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 69.6 mg/L 1 1.00ontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 8 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04sample 127188 ontinued . . . RLParameter Flag Result Units Dilution RLTotal Magnesium 12.0 mg/L 1 1.00Total Potassium 3.37 mg/L 1 1.00Total Sodium 31.6 mg/L 1 1.00Sample: 127188 - MNPL-MPL-MPL-002-0607Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.0710 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0240 mg/L 1 0.00500Total Barium 0.0780 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0150 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.248 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Uranium <0.0200 mg/L 1 0.0200Total Vanadium <0.00500 mg/L 1 0.00500Total Zin <0.00500 mg/L 1 0.00500Sample: 127189 - MNPL-MPL-MPL-003-0607Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 87.2 mg/L 1 1.00Total Magnesium 14.9 mg/L 1 1.00Total Potassium 3.88 mg/L 1 1.00Total Sodium 35.5 mg/L 1 1.00



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 9 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04Sample: 127189 - MNPL-MPL-MPL-003-0607Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.0300 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0420 mg/L 1 0.00500Total Barium 0.0560 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0140 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.206 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Uranium <0.0200 mg/L 1 0.0200Total Vanadium <0.00500 mg/L 1 0.00500Total Zin <0.00500 mg/L 1 0.00500Sample: 127190 - MNPL-MPL-MPL-103-0607Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 86.9 mg/L 1 1.00Total Magnesium 15.2 mg/L 1 1.00Total Potassium 3.83 mg/L 1 1.00Total Sodium 35.0 mg/L 1 1.00Sample: 127190 - MNPL-MPL-MPL-103-0607Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 10 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04sample 127190 ontinued . . . RLParameter Flag Result Units Dilution RLRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.163 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0430 mg/L 1 0.00500Total Barium 0.0580 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0130 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.326 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Uranium <0.0200 mg/L 1 0.0200Total Vanadium <0.00500 mg/L 1 0.00500Total Zin <0.00500 mg/L 1 0.00500Sample: 127191 - MNPL-MPL-MPL-004-0607Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 98.2 mg/L 2 1.00Total Magnesium 18.2 mg/L 1 1.00Total Potassium 4.00 mg/L 1 1.00Total Sodium 34.9 mg/L 1 1.00Sample: 127191 - MNPL-MPL-MPL-004-0607Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200ontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 11 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04sample 127191 ontinued . . . RLParameter Flag Result Units Dilution RLTotal Aluminum 0.137 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0440 mg/L 1 0.00500Total Barium 0.0760 mg/L 1 0.0100Total Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium 0.0140 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.321 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Uranium <0.0200 mg/L 1 0.0200Total Vanadium <0.00500 mg/L 1 0.00500Total Zin <0.00500 mg/L 1 0.00500Sample: 127196 - MNPL-MPL-MPL-004-0207Analysis: Salts, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Calium 109 mg/L 10 1.00Total Magnesium 19.2 mg/L 1 1.00Total Potassium 4.58 mg/L 1 1.00Total Sodium 36.5 mg/L 1 1.00Sample: 127196 - MNPL-MPL-MPL-004-0207Analysis: Total Metals Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Silver <0.00200 mg/L 1 0.00200Total Aluminum 0.103 mg/L 1 0.00500Total Arseni <0.0100 mg/L 1 0.0100Total Boron 0.0420 mg/L 1 0.00500Total Barium 0.0700 mg/L 1 0.0100ontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 12 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04sample 127196 ontinued . . . RLParameter Flag Result Units Dilution RLTotal Beryllium <0.00250 mg/L 1 0.00250Total Cadmium <0.00100 mg/L 1 0.00100Total Cobalt <0.00500 mg/L 1 0.00500Total Chromium <0.00500 mg/L 1 0.00500Total Copper <0.00500 mg/L 1 0.00500Total Iron 0.281 mg/L 1 0.0100Total Manganese <0.0250 mg/L 1 0.0250Total Molybdenum <0.0500 mg/L 1 0.0500Total Nikel <0.00500 mg/L 1 0.00500Total Lead <0.00500 mg/L 1 0.00500Total Antimony <0.0500 mg/L 1 0.0500Total Selenium <0.0100 mg/L 1 0.0100Total Thallium <0.0500 mg/L 1 0.0500Total Vanadium <0.00500 mg/L 1 0.00500Total Zin 0.0120 mg/L 1 0.00500Sample: 127196 - MNPL-MPL-MPL-004-0207Analysis: U, Total Analytial Method: S 6010B Prep Method: S 3010AQC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 Sample Preparation: 2007-06-19 Prepared By: TSRLParameter Flag Result Units Dilution RLTotal Uranium <0.0200 mg/L 1 0.0200Method Blank (1) QC Bath: 38315QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSMDLParameter Flag Result Units RLTotal Uranium <0.0545 mg/L 0.02Method Blank (1) QC Bath: 38315QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSMDLParameter Flag Result Units RLTotal Silver <0.00210 mg/L 0.002ontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 13 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04method blank ontinued . . . MDLParameter Flag Result Units RLTotal Aluminum <0.00228 mg/L 0.005Total Arseni <0.00430 mg/L 0.01Total Boron <0.00440 mg/L 0.005Total Barium <0.00170 mg/L 0.01Total Beryllium <0.00220 mg/L 0.0025Total Cadmium <0.00140 mg/L 0.001Total Cobalt <0.00220 mg/L 0.005Total Chromium <0.000900 mg/L 0.005Total Copper <0.00140 mg/L 0.005Total Iron <0.00690 mg/L 0.01Total Manganese <0.000600 mg/L 0.025Total Molybdenum <0.00790 mg/L 0.05Total Nikel <0.00190 mg/L 0.005Total Lead <0.00740 mg/L 0.005Total Antimony <0.0166 mg/L 0.05Total Selenium <0.0131 mg/L 0.01Total Thallium <0.0189 mg/L 0.05Total Uranium <0.0545 mg/L 0.02Total Vanadium <0.00150 mg/L 0.005Total Zin <0.00710 mg/L 0.005Method Blank (1) QC Bath: 38431QC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSMDLParameter Flag Result Units RLTotal Calium <0.517 mg/L 1Total Magnesium <0.203 mg/L 1Total Potassium <0.866 mg/L 1Total Sodium <0.668 mg/L 1Method Blank (1) QC Bath: 38621QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSMDLParameter Flag Result Units RLTotal Uranium <0.0545 mg/L 0.02



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 14 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04Method Blank (1) QC Bath: 38621QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSMDLParameter Flag Result Units RLTotal Silver <0.00210 mg/L 0.002Total Aluminum <0.00228 mg/L 0.005Total Arseni <0.00430 mg/L 0.01Total Boron <0.00440 mg/L 0.005Total Barium <0.00170 mg/L 0.01Total Beryllium <0.00220 mg/L 0.0025Total Cadmium <0.00140 mg/L 0.001Total Cobalt <0.00220 mg/L 0.005Total Chromium <0.000900 mg/L 0.005Total Copper <0.00140 mg/L 0.005Total Iron <0.00690 mg/L 0.01Total Manganese <0.000600 mg/L 0.025Total Molybdenum <0.00790 mg/L 0.05Total Nikel <0.00190 mg/L 0.005Total Lead <0.00740 mg/L 0.005Total Antimony <0.0166 mg/L 0.05Total Selenium <0.0131 mg/L 0.01Total Thallium <0.0189 mg/L 0.05Total Vanadium <0.00150 mg/L 0.005Total Zin <0.00710 mg/L 0.005Method Blank (1) QC Bath: 38634QC Bath: 38634 Date Analyzed: 2007-06-28 Analyzed By: TPPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSMDLParameter Flag Result Units RLTotal Calium <0.517 mg/L 1Total Magnesium <0.203 mg/L 1Total Potassium 1.28 mg/L 1Total Sodium <0.668 mg/L 1Laboratory Control Spike (LCS-1)QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSLCS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Uranium 0.487 mg/L 1 0.500 <0.0545 97 85 - 115Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 15 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04LCSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Uranium 0.486 mg/L 1 0.500 <0.0545 97 85 - 115 0 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Laboratory Control Spike (LCS-1)QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSLCS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Silver 0.127 mg/L 1 0.125 <0.00210 102 87.2 - 108Total Aluminum 0.965 mg/L 1 1.00 <0.00228 96 76.4 - 107Total Arseni 0.509 mg/L 1 0.500 <0.00430 102 81.9 - 110Total Boron 0.0545 mg/L 1 0.0500 <0.00440 109 75.7 - 124Total Barium 1.02 mg/L 1 1.00 <0.00170 102 88.7 - 111Total Beryllium 0.0232 mg/L 1 0.0250 <0.00220 93 78.1 - 117Total Cadmium 0.256 mg/L 1 0.250 <0.00140 102 83.4 - 111Total Cobalt 0.243 mg/L 1 0.250 <0.00220 97 91 - 108Total Chromium 0.104 mg/L 1 0.100 <0.000900 104 86.5 - 115Total Copper 0.131 mg/L 1 0.125 <0.00140 105 91.2 - 109Total Iron 0.522 mg/L 1 0.500 <0.00690 104 89.4 - 113Total Manganese 0.250 mg/L 1 0.250 <0.000600 100 85 - 113Total Molybdenum 0.546 mg/L 1 0.500 <0.00790 109 80 - 114Total Nikel 0.254 mg/L 1 0.250 <0.00190 102 86.1 - 111Total Lead 0.518 mg/L 1 0.500 <0.00740 104 88 - 108Total Antimony 0.227 mg/L 1 0.250 <0.0166 91 79.4 - 114Total Selenium 0.425 mg/L 1 0.500 <0.0131 85 70.2 - 111Total Thallium 0.468 mg/L 1 0.500 <0.0189 94 81.8 - 115Total Uranium 0.487 mg/L 1 0.500 <0.0545 97 85 - 115Total Vanadium 0.265 mg/L 1 0.250 <0.00150 106 85.9 - 110Total Zin 0.244 mg/L 1 0.250 <0.00710 98 82.9 - 109Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.LCSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Silver 0.126 mg/L 1 0.125 <0.00210 101 87.2 - 108 1 20Total Aluminum 0.977 mg/L 1 1.00 <0.00228 98 76.4 - 107 1 20Total Arseni 0.493 mg/L 1 0.500 <0.00430 99 81.9 - 110 3 20Total Boron 0.0524 mg/L 1 0.0500 <0.00440 105 75.7 - 124 4 20Total Barium 1.02 mg/L 1 1.00 <0.00170 102 88.7 - 111 0 20Total Beryllium 0.0237 mg/L 1 0.0250 <0.00220 95 78.1 - 117 2 20Total Cadmium 0.257 mg/L 1 0.250 <0.00140 103 83.4 - 111 0 20Total Cobalt 0.242 mg/L 1 0.250 <0.00220 97 91 - 108 0 20Total Chromium 0.105 mg/L 1 0.100 <0.000900 105 86.5 - 115 1 20Total Copper 0.131 mg/L 1 0.125 <0.00140 105 91.2 - 109 0 20Total Iron 0.528 mg/L 1 0.500 <0.00690 106 89.4 - 113 1 20Total Manganese 0.253 mg/L 1 0.250 <0.000600 101 85 - 113 1 20Total Molybdenum 0.544 mg/L 1 0.500 <0.00790 109 80 - 114 0 20Total Nikel 0.254 mg/L 1 0.250 <0.00190 102 86.1 - 111 0 20ontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 16 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04ontrol spikes ontinued . . . LCSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Lead 0.523 mg/L 1 0.500 <0.00740 105 88 - 108 1 20Total Antimony 0.237 mg/L 1 0.250 <0.0166 95 79.4 - 114 4 20Total Selenium 0.424 mg/L 1 0.500 <0.0131 85 70.2 - 111 0 20Total Thallium 0.468 mg/L 1 0.500 <0.0189 94 81.8 - 115 0 20Total Uranium 0.486 mg/L 1 0.500 <0.0545 97 85 - 115 0 20Total Vanadium 0.267 mg/L 1 0.250 <0.00150 107 85.9 - 110 1 20Total Zin 0.248 mg/L 1 0.250 <0.00710 99 82.9 - 109 2 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Laboratory Control Spike (LCS-1)QC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSLCS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Calium 51.2 mg/L 1 50.0 <0.517 102 85 - 115Total Magnesium 50.1 mg/L 1 50.0 <0.203 100 85 - 115Total Potassium 50.6 mg/L 1 50.0 <0.866 101 85 - 115Total Sodium 51.6 mg/L 1 50.0 <0.668 103 87.3 - 124Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.LCSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Calium 51.4 mg/L 1 50.0 <0.517 103 85 - 115 0 20Total Magnesium 50.3 mg/L 1 50.0 <0.203 101 85 - 115 0 20Total Potassium 50.8 mg/L 1 50.0 <0.866 102 85 - 115 0 20Total Sodium 51.3 mg/L 1 50.0 <0.668 103 87.3 - 124 1 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Laboratory Control Spike (LCS-1)QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSLCS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Uranium 0.553 mg/L 1 0.500 <0.0545 111 85 - 115Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.LCSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Uranium 0.558 mg/L 1 0.500 <0.0545 112 85 - 115 1 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 17 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04Laboratory Control Spike (LCS-1)QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSLCS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Silver 0.126 mg/L 1 0.125 <0.00210 101 87.2 - 108Total Aluminum 0.966 mg/L 1 1.00 <0.00228 97 76.4 - 107Total Arseni 0.509 mg/L 1 0.500 <0.00430 102 81.9 - 110Total Boron 0.0470 mg/L 1 0.0500 <0.00440 94 75.7 - 124Total Barium 1.02 mg/L 1 1.00 <0.00170 102 88.7 - 111Total Beryllium 0.0260 mg/L 1 0.0250 <0.00220 104 78.1 - 117Total Cadmium 0.248 mg/L 1 0.250 <0.00140 99 83.4 - 111Total Cobalt 0.252 mg/L 1 0.250 <0.00220 101 91 - 108Total Chromium 0.107 mg/L 1 0.100 <0.000900 107 86.5 - 115Total Copper 0.131 mg/L 1 0.125 <0.00140 105 91.2 - 109Total Iron 0.513 mg/L 1 0.500 <0.00690 103 89.4 - 113Total Manganese 0.258 mg/L 1 0.250 <0.000600 103 85 - 113Total Molybdenum 0.507 mg/L 1 0.500 <0.00790 101 80 - 114Total Nikel 0.261 mg/L 1 0.250 <0.00190 104 86.1 - 111Total Lead 0.503 mg/L 1 0.500 <0.00740 101 88 - 108Total Antimony 0.225 mg/L 1 0.250 <0.0166 90 79.4 - 114Total Selenium 0.484 mg/L 1 0.500 <0.0131 97 70.2 - 111Total Thallium 0.467 mg/L 1 0.500 <0.0189 93 81.8 - 115Total Vanadium 0.260 mg/L 1 0.250 <0.00150 104 85.9 - 110Total Zin 0.253 mg/L 1 0.250 <0.00710 101 82.9 - 109Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.LCSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Silver 0.126 mg/L 1 0.125 <0.00210 101 87.2 - 108 0 20Total Aluminum 0.953 mg/L 1 1.00 <0.00228 95 76.4 - 107 1 20Total Arseni 0.475 mg/L 1 0.500 <0.00430 95 81.9 - 110 7 20Total Boron 0.0480 mg/L 1 0.0500 <0.00440 96 75.7 - 124 2 20Total Barium 1.03 mg/L 1 1.00 <0.00170 103 88.7 - 111 1 20Total Beryllium 0.0260 mg/L 1 0.0250 <0.00220 104 78.1 - 117 0 20Total Cadmium 0.246 mg/L 1 0.250 <0.00140 98 83.4 - 111 1 20Total Cobalt 0.251 mg/L 1 0.250 <0.00220 100 91 - 108 0 20Total Chromium 0.106 mg/L 1 0.100 <0.000900 106 86.5 - 115 1 20Total Copper 0.132 mg/L 1 0.125 <0.00140 106 91.2 - 109 1 20Total Iron 0.512 mg/L 1 0.500 <0.00690 102 89.4 - 113 0 20Total Manganese 0.256 mg/L 1 0.250 <0.000600 102 85 - 113 1 20Total Molybdenum 0.512 mg/L 1 0.500 <0.00790 102 80 - 114 1 20Total Nikel 0.258 mg/L 1 0.250 <0.00190 103 86.1 - 111 1 20Total Lead 0.511 mg/L 1 0.500 <0.00740 102 88 - 108 2 20Total Antimony 0.226 mg/L 1 0.250 <0.0166 90 79.4 - 114 0 20Total Selenium 0.466 mg/L 1 0.500 <0.0131 93 70.2 - 111 4 20Total Thallium 0.523 mg/L 1 0.500 <0.0189 105 81.8 - 115 11 20Total Vanadium 0.261 mg/L 1 0.250 <0.00150 104 85.9 - 110 0 20Total Zin 0.260 mg/L 1 0.250 <0.00710 104 82.9 - 109 3 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 18 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04Laboratory Control Spike (LCS-1)QC Bath: 38634 Date Analyzed: 2007-06-28 Analyzed By: TPPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSLCS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Calium 50.3 mg/L 1 50.0 <0.517 101 85 - 115Total Magnesium 49.2 mg/L 1 50.0 <0.203 98 85 - 115Total Potassium 48.5 mg/L 1 50.0 <0.866 97 85 - 115Total Sodium 50.1 mg/L 1 50.0 <0.668 100 87.3 - 124Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.LCSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Calium 47.8 mg/L 1 50.0 <0.517 96 85 - 115 5 20Total Magnesium 46.6 mg/L 1 50.0 <0.203 93 85 - 115 5 20Total Potassium 45.9 mg/L 1 50.0 <0.866 92 85 - 115 6 20Total Sodium 47.7 mg/L 1 50.0 <0.668 95 87.3 - 124 5 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Matrix Spike (MS-1) Spiked Sample: 127196QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSMS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Uranium 0.463 mg/L 1 0.500 <0.0545 93 75 - 125Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.MSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Uranium 0.453 mg/L 1 0.500 <0.0545 91 75 - 125 2 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Matrix Spike (MS-1) Spiked Sample: 127196QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TSMS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Silver 0.124 mg/L 1 0.125 <0.00210 99 80.5 - 104Total Aluminum 1.01 mg/L 1 1.00 0.103 91 62.2 - 133Total Arseni 0.558 mg/L 1 0.500 <0.00440 112 67.6 - 116Total Boron 0.0950 mg/L 1 0.0500 0.042 106 10 - 168Total Barium 1.06 mg/L 1 1.00 0.07 99 61.9 - 120Total Beryllium 0.0260 mg/L 1 0.0250 <0.00220 104 76.5 - 118ontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 19 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04matrix spikes ontinued . . . MS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Cadmium 0.249 mg/L 1 0.250 <0.00140 100 72.9 - 109Total Cobalt 0.232 mg/L 1 0.250 <0.00220 93 71 - 112Total Chromium 0.108 mg/L 1 0.100 <0.000900 108 66.2 - 121Total Copper 0.128 mg/L 1 0.125 <0.00140 102 84.1 - 108Total Iron 0.787 mg/L 1 0.500 0.281 101 61 - 122Total Manganese 0.240 mg/L 1 0.250 <0.000600 96 61.2 - 120Total Molybdenum 0.550 mg/L 1 0.500 <0.00790 110 60.1 - 125Total Nikel 0.245 mg/L 1 0.250 <0.00190 98 56.1 - 119Total Lead 0.512 mg/L 1 0.500 <0.00740 102 74.1 - 111Total Antimony 0.242 mg/L 1 0.250 <0.0166 97 71.3 - 118Total Selenium 0.458 mg/L 1 0.500 <0.0131 92 64.3 - 111Total Thallium 0.459 mg/L 1 0.500 <0.0189 92 66 - 121Total Uranium 0.463 mg/L 1 0.500 <0.0545 93 75 - 125Total Vanadium 0.261 mg/L 1 0.250 <0.00150 104 74.1 - 110Total Zin 0.258 mg/L 1 0.250 0.012 98 75.5 - 113Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.MSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Silver 0.125 mg/L 1 0.125 <0.00210 100 80.5 - 104 1 20Total Aluminum 1.03 mg/L 1 1.00 0.103 93 62.2 - 133 2 20Total Arseni 0.545 mg/L 1 0.500 <0.00440 109 67.6 - 116 2 20Total Boron 0.100 mg/L 1 0.0500 0.042 116 10 - 168 5 20Total Barium 1.08 mg/L 1 1.00 0.07 101 61.9 - 120 2 20Total Beryllium 0.0250 mg/L 1 0.0250 <0.00220 100 76.5 - 118 4 20Total Cadmium 0.254 mg/L 1 0.250 <0.00140 102 72.9 - 109 2 20Total Cobalt 0.236 mg/L 1 0.250 <0.00220 94 71 - 112 2 20Total Chromium 0.104 mg/L 1 0.100 <0.000900 104 66.2 - 121 4 20Total Copper 0.130 mg/L 1 0.125 <0.00140 104 84.1 - 108 2 20Total Iron 0.813 mg/L 1 0.500 0.281 106 61 - 122 3 20Total Manganese 0.245 mg/L 1 0.250 <0.000600 98 61.2 - 120 2 20Total Molybdenum 0.564 mg/L 1 0.500 <0.00790 113 60.1 - 125 2 20Total Nikel 0.245 mg/L 1 0.250 <0.00190 98 56.1 - 119 0 20Total Lead 0.520 mg/L 1 0.500 <0.00740 104 74.1 - 111 2 20Total Antimony 0.234 mg/L 1 0.250 <0.0166 94 71.3 - 118 3 20Total Selenium 0.445 mg/L 1 0.500 <0.0131 89 64.3 - 111 3 20Total Thallium 0.442 mg/L 1 0.500 <0.0189 88 66 - 121 4 20Total Uranium 0.453 mg/L 1 0.500 <0.0545 91 75 - 125 2 20Total Vanadium 0.271 mg/L 1 0.250 <0.00150 108 74.1 - 110 4 20Total Zin 0.262 mg/L 1 0.250 0.012 100 75.5 - 113 2 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Matrix Spike (MS-1) Spiked Sample: 127196QC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPPrep Bath: 33164 QC Preparation: 2007-06-19 Prepared By: TS



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 20 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04MS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Calium 162 mg/L 1 50.0 109 106 75 - 125Total Magnesium 68.3 mg/L 1 50.0 19.2 98 75 - 125Total Potassium 53.8 mg/L 1 50.0 4.58 98 75 - 125Total Sodium 87.7 mg/L 1 50.0 36.5 102 75 - 125Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.MSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Calium 168 mg/L 1 50.0 109 118 75 - 125 4 20Total Magnesium 70.1 mg/L 1 50.0 19.2 102 75 - 125 3 20Total Potassium 55.8 mg/L 1 50.0 4.58 102 75 - 125 4 20Total Sodium 89.9 mg/L 1 50.0 36.5 107 75 - 125 2 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Matrix Spike (MS-1) Spiked Sample: 127184QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSMS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Uranium 0.521 mg/L 1 0.500 <0.0545 104 75 - 125Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.MSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Uranium 0.499 mg/L 1 0.500 <0.0545 100 75 - 125 4 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Matrix Spike (MS-1) Spiked Sample: 127184QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSMS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Silver 0.126 mg/L 1 0.125 <0.00210 101 80.5 - 104Total Aluminum 1.14 mg/L 1 1.00 0.088 105 62.2 - 133Total Arseni 0.482 mg/L 1 0.500 <0.00440 96 67.6 - 116Total Boron 0.0720 mg/L 1 0.0500 0.016 112 10 - 168Total Barium 1.14 mg/L 1 1.00 0.055 108 61.9 - 120Total Beryllium 0.0270 mg/L 1 0.0250 <0.00220 108 76.5 - 118Total Cadmium 0.267 mg/L 1 0.250 <0.00140 107 72.9 - 109Total Cobalt 0.269 mg/L 1 0.250 <0.00220 108 71 - 112Total Chromium 0.111 mg/L 1 0.100 <0.000900 111 66.2 - 121Total Copper 0.132 mg/L 1 0.125 <0.00140 106 84.1 - 108Total Iron 0.790 mg/L 1 0.500 0.261 106 61 - 122Total Manganese 0.259 mg/L 1 0.250 <0.000600 104 61.2 - 120ontinued . . .



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 21 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04matrix spikes ontinued . . . MS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Molybdenum 0.550 mg/L 1 0.500 <0.00790 110 60.1 - 125Total Nikel 0.261 mg/L 1 0.250 <0.00190 104 56.1 - 119Total Lead 0.544 mg/L 1 0.500 <0.00740 109 74.1 - 111Total Antimony 0.255 mg/L 1 0.250 <0.0166 102 71.3 - 118Total Selenium 0.450 mg/L 1 0.500 <0.0131 90 64.3 - 111Total Thallium 0.524 mg/L 1 0.500 <0.0189 105 66 - 121Total Vanadium 0.247 mg/L 1 0.250 <0.00150 99 74.1 - 110Total Zin 0.248 mg/L 1 0.250 <0.00710 99 75.5 - 113Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.MSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Silver 0.125 mg/L 1 0.125 <0.00210 100 80.5 - 104 1 20Total Aluminum 1.12 mg/L 1 1.00 0.088 103 62.2 - 133 2 20Total Arseni 0.501 mg/L 1 0.500 <0.00440 100 67.6 - 116 4 20Total Boron 0.0610 mg/L 1 0.0500 0.016 90 10 - 168 16 20Total Barium 1.14 mg/L 1 1.00 0.055 108 61.9 - 120 0 20Total Beryllium 0.0260 mg/L 1 0.0250 <0.00220 104 76.5 - 118 4 20Total Cadmium 0.265 mg/L 1 0.250 <0.00140 106 72.9 - 109 1 20Total Cobalt 0.263 mg/L 1 0.250 <0.00220 105 71 - 112 2 20Total Chromium 0.108 mg/L 1 0.100 <0.000900 108 66.2 - 121 3 20Total Copper 0.132 mg/L 1 0.125 <0.00140 106 84.1 - 108 0 20Total Iron 0.812 mg/L 1 0.500 0.261 110 61 - 122 3 20Total Manganese 0.257 mg/L 1 0.250 <0.000600 103 61.2 - 120 1 20Total Molybdenum 0.559 mg/L 1 0.500 <0.00790 112 60.1 - 125 2 20Total Nikel 0.269 mg/L 1 0.250 <0.00190 108 56.1 - 119 3 20Total Lead 0.541 mg/L 1 0.500 <0.00740 108 74.1 - 111 1 20Total Antimony 0.245 mg/L 1 0.250 <0.0166 98 71.3 - 118 4 20Total Selenium 0.489 mg/L 1 0.500 <0.0131 98 64.3 - 111 8 20Total Thallium 0.523 mg/L 1 0.500 <0.0189 105 66 - 121 0 20Total Vanadium 0.246 mg/L 1 0.250 <0.00150 98 74.1 - 110 0 20Total Zin 0.249 mg/L 1 0.250 <0.00710 100 75.5 - 113 0 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Matrix Spike (MS-1) Spiked Sample: 127184QC Bath: 38634 Date Analyzed: 2007-06-28 Analyzed By: TPPrep Bath: 33401 QC Preparation: 2007-06-28 Prepared By: TSMS Spike Matrix Re.Param Result Units Dil. Amount Result Re. LimitTotal Calium 136 mg/L 1 50.0 88.2 96 75 - 125Total Magnesium 62.1 mg/L 1 50.0 15 94 75 - 125Total Potassium 52.5 mg/L 1 50.0 4.2 97 75 - 125Total Sodium 83.1 mg/L 1 50.0 35 96 75 - 125Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 22 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04MSD Spike Matrix Re. RPDParam Result Units Dil. Amount Result Re. Limit RPD LimitTotal Calium 140 mg/L 1 50.0 88.2 104 75 - 125 3 20Total Magnesium 63.0 mg/L 1 50.0 15 96 75 - 125 1 20Total Potassium 52.9 mg/L 1 50.0 4.2 97 75 - 125 1 20Total Sodium 83.7 mg/L 1 50.0 35 97 75 - 125 1 20Perent reovery is based on the spike result. RPD is based on the spike and spike dupliate result.Standard (ICV-1)QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRICVs ICVs ICVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Uranium mg/L 1.00 0.988 99 90 - 110 2007-06-19Standard (ICV-1)QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRICVs ICVs ICVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Silver mg/L 0.125 0.126 101 90 - 110 2007-06-19Total Aluminum mg/L 1.00 0.998 100 90 - 110 2007-06-19Total Arseni mg/L 1.00 0.975 98 90 - 110 2007-06-19Total Boron mg/L 1.00 1.01 101 90 - 110 2007-06-19Total Barium mg/L 1.00 1.01 101 90 - 110 2007-06-19Total Beryllium mg/L 1.00 1.01 101 90 - 110 2007-06-19Total Cadmium mg/L 1.00 1.06 106 90 - 110 2007-06-19Total Cobalt mg/L 1.00 1.01 101 90 - 110 2007-06-19Total Chromium mg/L 1.00 1.04 104 90 - 110 2007-06-19Total Copper mg/L 1.00 1.00 100 90 - 110 2007-06-19Total Iron mg/L 1.00 1.05 105 90 - 110 2007-06-19Total Manganese mg/L 1.00 1.00 100 90 - 110 2007-06-19Total Molybdenum mg/L 1.00 1.08 108 90 - 110 2007-06-19Total Nikel mg/L 1.00 1.01 101 90 - 110 2007-06-19Total Lead mg/L 1.00 1.02 102 90 - 110 2007-06-19Total Antimony mg/L 1.00 1.02 102 90 - 110 2007-06-19Total Selenium mg/L 1.00 1.04 104 90 - 110 2007-06-19Total Thallium mg/L 1.00 0.944 94 90 - 110 2007-06-19Total Uranium mg/L 1.00 0.988 99 90 - 110 2007-06-19Total Vanadium mg/L 1.00 0.983 98 90 - 110 2007-06-19Total Zin mg/L 1.00 0.998 100 90 - 110 2007-06-19Standard (CCV-1)QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RR



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 23 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04CCVs CCVs CCVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Uranium mg/L 1.00 1.07 107 90 - 110 2007-06-19Standard (CCV-1)QC Bath: 38315 Date Analyzed: 2007-06-19 Analyzed By: RRCCVs CCVs CCVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Silver mg/L 0.125 0.136 109 90 - 110 2007-06-19Total Aluminum mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Arseni mg/L 1.00 1.08 108 90 - 110 2007-06-19Total Boron mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Barium mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Beryllium mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Cadmium mg/L 1.00 1.04 104 90 - 110 2007-06-19Total Cobalt mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Chromium mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Copper mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Iron mg/L 1.00 1.04 104 90 - 110 2007-06-19Total Manganese mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Molybdenum mg/L 1.00 1.04 104 90 - 110 2007-06-19Total Nikel mg/L 1.00 1.08 108 90 - 110 2007-06-19Total Lead mg/L 1.00 1.08 108 90 - 110 2007-06-19Total Antimony mg/L 1.00 1.08 108 90 - 110 2007-06-19Total Selenium mg/L 1.00 1.06 106 90 - 110 2007-06-19Total Thallium mg/L 1.00 0.990 99 90 - 110 2007-06-19Total Uranium mg/L 1.00 1.07 107 90 - 110 2007-06-19Total Vanadium mg/L 1.00 1.06 106 90 - 110 2007-06-19Total Zin mg/L 1.00 1.08 108 90 - 110 2007-06-19Standard (ICV-1)QC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TPICVs ICVs ICVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Calium mg/L 50.0 50.5 101 90 - 110 2007-06-22Total Magnesium mg/L 50.0 50.5 101 90 - 110 2007-06-22Total Potassium mg/L 50.0 50.1 100 90 - 110 2007-06-22Total Sodium mg/L 50.0 50.3 101 90 - 110 2007-06-22Standard (CCV-1)QC Bath: 38431 Date Analyzed: 2007-06-22 Analyzed By: TP



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 24 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04CCVs CCVs CCVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Calium mg/L 50.0 48.8 98 90 - 110 2007-06-22Total Magnesium mg/L 50.0 48.3 97 90 - 110 2007-06-22Total Potassium mg/L 50.0 48.1 96 90 - 110 2007-06-22Total Sodium mg/L 50.0 48.3 97 90 - 110 2007-06-22Standard (ICV-1)QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRICVs ICVs ICVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Uranium mg/L 1.00 1.00 100 90 - 110 2007-06-28Standard (ICV-1)QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRICVs ICVs ICVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Silver mg/L 0.125 0.128 102 90 - 110 2007-06-28Total Aluminum mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Arseni mg/L 1.00 1.08 108 90 - 110 2007-06-28Total Boron mg/L 1.00 1.02 102 90 - 110 2007-06-28Total Barium mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Beryllium mg/L 1.00 1.00 100 90 - 110 2007-06-28Total Cadmium mg/L 1.00 1.04 104 90 - 110 2007-06-28Total Cobalt mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Chromium mg/L 1.00 1.04 104 90 - 110 2007-06-28Total Copper mg/L 1.00 1.02 102 90 - 110 2007-06-28Total Iron mg/L 1.00 1.03 103 90 - 110 2007-06-28Total Manganese mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Molybdenum mg/L 1.00 1.02 102 90 - 110 2007-06-28Total Nikel mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Lead mg/L 1.00 1.04 104 90 - 110 2007-06-28Total Antimony mg/L 1.00 0.974 97 90 - 110 2007-06-28Total Selenium mg/L 1.00 0.979 98 90 - 110 2007-06-28Total Thallium mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Vanadium mg/L 1.00 1.03 103 90 - 110 2007-06-28Total Zin mg/L 1.00 0.993 99 90 - 110 2007-06-28Standard (CCV-1)QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RR



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 25 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04CCVs CCVs CCVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Uranium mg/L 1.00 1.04 104 90 - 110 2007-06-28Standard (CCV-1)QC Bath: 38621 Date Analyzed: 2007-06-28 Analyzed By: RRCCVs CCVs CCVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Silver mg/L 0.125 0.127 102 90 - 110 2007-06-28Total Aluminum mg/L 1.00 1.00 100 90 - 110 2007-06-28Total Arseni mg/L 1.00 0.963 96 90 - 110 2007-06-28Total Boron mg/L 1.00 0.929 93 90 - 110 2007-06-28Total Barium mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Beryllium mg/L 1.00 0.995 100 90 - 110 2007-06-28Total Cadmium mg/L 1.00 1.04 104 90 - 110 2007-06-28Total Cobalt mg/L 1.00 0.994 99 90 - 110 2007-06-28Total Chromium mg/L 1.00 1.03 103 90 - 110 2007-06-28Total Copper mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Iron mg/L 1.00 1.02 102 90 - 110 2007-06-28Total Manganese mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Molybdenum mg/L 1.00 1.03 103 90 - 110 2007-06-28Total Nikel mg/L 1.00 0.998 100 90 - 110 2007-06-28Total Lead mg/L 1.00 1.03 103 90 - 110 2007-06-28Total Antimony mg/L 1.00 1.05 105 90 - 110 2007-06-28Total Selenium mg/L 1.00 0.959 96 90 - 110 2007-06-28Total Thallium mg/L 1.00 0.968 97 90 - 110 2007-06-28Total Vanadium mg/L 1.00 1.01 101 90 - 110 2007-06-28Total Zin mg/L 1.00 0.987 99 90 - 110 2007-06-28Standard (ICV-1)QC Bath: 38634 Date Analyzed: 2007-06-28 Analyzed By: TPICVs ICVs ICVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Calium mg/L 50.0 51.5 103 90 - 110 2007-06-28Total Magnesium mg/L 50.0 51.6 103 90 - 110 2007-06-28Total Potassium mg/L 50.0 51.4 103 90 - 110 2007-06-28Total Sodium mg/L 50.0 50.7 101 90 - 110 2007-06-28Standard (CCV-1)QC Bath: 38634 Date Analyzed: 2007-06-28 Analyzed By: TP



Report Date: June 29, 2007 Work Order: 7061301 Page Number: 26 of 2615 Main Post Land�ll Well MPL-01-TO MPL-04CCVs CCVs CCVs PerentTrue Found Perent Reovery DateParam Flag Units Con. Con. Reovery Limits AnalyzedTotal Calium mg/L 50.0 51.7 103 90 - 110 2007-06-28Total Magnesium mg/L 50.0 51.6 103 90 - 110 2007-06-28Total Potassium mg/L 50.0 50.6 101 90 - 110 2007-06-28Total Sodium mg/L 50.0 49.8 100 90 - 110 2007-06-28
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QUARTERLY LANDFILL GAS MONITORING 
FIRST QUARTER 2007 

THE MAIN POST CONSTRUCTION AND DEMOLITION LANDFILL 
WHITE SANDS MISSILE RANGE 

 
 

Executive Summary 
 
The following report pertains to the ongoing quarterly landfill gas monitoring for the landfill 
located at the Main Post Construction and Demolition Landfill, White Sands Missile Range, 
New Mexico. At the request of White Sands Missile Range, SafeNet Services, LLC (SafeNet) 
conducted the gas monitoring on March 21, 2007, for the 1st quarter of 2007. 
 
Findings:  
 

Methane Gas- Results indicate that no methane gas was detected at any of the 
sampling points.   

 
This facility has a fence line of 2420.58 meters or 7941.54 feet enclosed by chain-linked and 
barbed wire fence.  The reported site lithology is a sandy soil with some silt to thirty feet.  This 
quarterly monitoring was conducted in accordance with, and to comply in part with the New 
Mexico Environmental Department, Solid Waste Bureau, 20 NMAC 9.1 permitting for solid 
waste facilities.   
 
The requirements are to ensure the concentration of explosive gases generated by this facility 
or practice comply with 20 NMAC 9.1, Subpart IV 403 C, and shall not exceed:  
 

1.) Twenty-five percent (25%) of the lower explosive limit for the gases in facility 
structures (excluding gas control or recovery system components); and  

2.) The lower explosive limit for gases at the property boundary.  
 
On March 21, 2007, SafeNet personnel conducted monitoring operations for the possible 
migration of methane (CH4) as directed by the Regulatory Compliance Office, White Sands 
Missile Range (WSMR) and in compliance with New Mexico Environmental Department, Solid 
Waste Bureau.  Landfill gas monitoring points were selected within the landfill area at the 
property boundary at approximately 300-foot intervals.  Each sampling point was taken at a total 
depth of three (3) feet below ground surface (bgs.) utilizing soil gas sampling technology.  
Monitoring points are presented in the Methane Sampling Location Map located in the 
Appendix.  This monitoring event also encompassed all buildings within the permitted facility.  
All gas-monitoring points were conducted by constructing monitoring probes using the soil gas 
vapor impact probe system, and a Landtec GEM2000 portable gas detection meter.  The 
GEM2000 meter was properly calibrated as to the manufactures specifications and utilized 
within the instrument’s manufactures criteria for monitoring landfill gas. Identical methodology 
was utilized throughout the gas-monitoring event. 
 
A total of twenty-seven (27) gas-monitoring points were conducted, within the landfill permitted 
area.  Results from our on-site field analyses are presented as Landfill Gas Monitoring 
Results, downloaded from the Landtec GEM2000.  
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 Introduction and Scope 
 
The Main Post Construction and Demolition Landfill (landfill facility) is located at White Sands 
Missile Range, New Mexico.  The facility has a fence line of 2420.58 meters or 7941.54 feet 
enclosed by chain-linked and barbed wire fence with two buildings.  One building is currently 
utilized as a guardhouse and the other is a vacant guardhouse within the property boundary 
and is represented in this report as “Methane Sampling Location Map” located in the 
Appendix.  The stratigraphy beneath the site is a sandy soil with some silt to thirty feet, as 
reported by WSMR.  Examination of the retained soil retrieved from around the soil vapor probes 
during the sampling process verified this to a depth of three feet.   
 
To comply in part with the New Mexico Environmental Department, Solid Waste Bureau, 20 
NMAC 9.1 permitting for solid waste facilities, quarterly landfill gas monitoring must be 
conducted for explosive gases. The requirements are to ensure the concentration of explosive 
gases generated by this facility or practice comply with 20 NMAC 9.1, Subpart IV 403 C, and 
shall not exceed: 
 

1.) Twenty-five percent (25%) of the lower explosive limit for the gases in facility 
structures (excluding gas control or recovery system components); and  

2.) The lower explosive limit for gases at the property boundary.  
 
The sampling probe used in this monitoring event is a patented, re-usable; AMS Retract-A-Tip 
designed as a survey tool for collection of discrete soil gas samples.  It is constructed of 
hardened stainless steel and is designed to open when the drive extensions are retracted by 2 
inches.  The sampling probe was driven into the soil using a heavy duty Bosch 11245 rotary 
hammer drill with a 5/8-inch diameter x 3-foot long extension drive rod.  Once installed, the 
drive extension was retracted 2 inches.  In this open position, a gas sample was collected 
utilizing a Landtec GEM2000 meter. Teflon tubing was used in conjunction with the GEM2000 
for soil gas transference media. 
 
To comply with the Main Post Landfill Operating Plan application permit, the quarterly landfill 
methane gas monitoring will be conducted in the following manner.  
 

1.) Request and receive utility clearance from White Sands Missile Range. 
 

2.) Non-discrete monitoring points will be installed along the facility perimeter at 300-foot 
intervals (27 collection points were identified). 

 
3.) Monitoring points will include the inside of all facility structures; a Photo Ionization 

Detector (intrinsically safe) will be utilized before entering closed structures.  
 

4.) Bar-hole or soil gas vapor probes will be installed for monitoring points to a depth of 
three feet. 

 
5.) A Landtec GEM2000 Gas Analyzer or other combustible gas indicator (GEM2000) that 

utilizes the catalytic oxidation method or thermal conductivity will be used to detect and 
record combustible gas levels.  Notify Regulatory Compliance Office, WSMR 
immediately if methane concentrations are detected at or near the limiting 
concentrations.   

 
6.) Report all procedures used and the results in a quality that can be submitted to the 

State of New Mexico, Environment Department. 
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Sampling Plan 
 
On March 21, 2007 SafeNet conducted monitoring operations for the possible migration of 
methane (CH4) as directed by the WSMR Regulatory Compliance Office, in compliance with 
New Mexico Environmental Department, Solid Waste Bureau.  A permit was obtained from 
WSMR as to the location of any buried utility lines (gas, water, electrical) at, near, or crossing 
the property boundary.  The only utility identified was a phone line located in front of the 
guardhouse area.  This area was avoided during the sampling event. Landfill gas monitoring 
points were then selected within the landfill area at the property boundary at approximately 
300-foot intervals utilizing a Trumeter measuring wheel.  A soil gas vapor probe was installed 
at each monitoring point utilizing the following procedures: 
 
(1) Typical Soil Gas Vapor Probe Installation (27 each at 300’ intervals): 

• A pilot hole was first installed utilizing a heavy-duty hammer drill and soil probe, a 
5/8-inch diameter rod with a stainless steel tip, which was driven approximately 2 
½ feet into the soil.  Soils showed to be sandy with little silt. 

• The soil probe was withdrawn to allow for the placement of the sampling tip (AMS 
Retract-A-Tip).  

 
• Place the sampling tip onto the 5/8-inch hollow rod and a probe adapter that 

allowed for a ¼” ID Teflon sample tube to be attached.  The heavy-duty hammer 
drill was used to drive the sample to a total depth of 3 feet below ground surface.   

 
• The Landtec- GEM2000 was then attached to the Teflon tubing and a sample was 

collected. (See: GEM2000 Infrared Gas Analyzer). 
 

• The probe was withdrawn from the hole and the screen checked for plugging or 
damage, when necessary probe screens were replaced as to insure appropriate 
consecutive readings and functionality of the probe.  

 
• Each location was identified by a round marker attached with tin-plated wire onto 

the chain-linked or barbwire fence that surrounded the property, thus allowing for 
future sampling reference points.  

 
Note: Operators measured and recorded the depth of each probe to insure standardization 
with each probe placement. 
 
(2) On-site structures 
 

There are two on-site structures, one is a small concrete building used as a landfill 
office and the other is a vacant guardhouse.  The monitoring measurement was taken 
6 feet from the north wall of the vacant structure.  Landscaping gravel has been placed 
around the landfill office; therefore the sample by the office was moved to 
approximately 30 feet north of the building.  All results were data logged and 
downloaded to computer (See: Results and Findings). 
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(3) GEM2000 Infrared Gas Analyzer 
 

The Landtec GEM2000 is a compact field instrument that can and was configured to 
analyze the methane (CH4), carbon dioxide (CO2) and oxygen (O2) levels in landfill gas 
(LFG).  It is an approved instrument in monitoring migration gases, active and passive 
gas extraction systems and measuring LFG at flares or other approved control 
systems.  This instrument uses computer technology that displays on-screen menus to 
provide a simplified user interface for accurate data analysis and recording.  All 
information collected was dated and time stamped and readings were stored in 
memory.  The data was later downloaded via a serial connection to a computer, then 
inserted into our table template and submitted into our report as Landfill Gas 
Monitoring Results. 

 
This unit works with a vacuum sample pump that draws a quantity of gas through the 
sample hose, in-line water trap and the user replaceable particulate filter, into a 
sample chamber.  An infrared beam is projected, via sapphire windows, through the 
gas sample.  On the other side of the chamber, methane and carbon dioxide detectors 
sense the beam.  A microprocessor calculates the amount of infrared light absorbed at 
different wavelengths and determines the various gas concentrations. 
 
When a sufficient amount of gas has entered the sample chamber, gas concentration 
levels were shown on the display as it stabilizes (approximately 60 seconds).  The 
SafeNet technician, with a few keystrokes, stores the measurement data in memory 
utilizing a unique I.D. code, as well as the date and time. 

 
(4) Combustible Gas Instrument Field Calibration 
 

The Landtec GEM2000 Gas Analyzer utilizes an internal pump to pull air into the 
calibration map that is accessed by its microprocessor for baseline reference data.  
This reference data, as stated by the manufacture, was programmed into the 
GEM2000 during the factory calibration using various gas mixtures in an 
environmental chamber.  The GEM2000 can be cleared of user calibration settings 
and restored to “factory settings” as needed.  The factory calibration has been 
designed to give the best possible results over a wide range of conditions.  However, 
SafeNet technicians performed “field calibrations” to improve the instrument’s accuracy 
for this monitoring event.  Each field calibration on-site was performed at stabilized 
working temperature. Whenever temperature changes occurred during the operation, 
the GEM2000 was re-calibrated (example: the cool of the morning to the hottest part of 
the day).  Field calibration was performed using the manufacturer’s recommended gas 
mixture for low concentrations which are 15/15 (15% methane, 15% carbon dioxide), 4 
% oxygen and balance nitrogen, 15/15% and 4.0% oxygen/nitrogen. (See Landtec 
GEM2000 Operation Manual for procedures) 

 
(5) Probe Purging: 
 

The probe condition was checked for structural integrity and suitability for monitoring 
before each use.  After the probe had been driven to the desired sampling depth (3 
feet), it was purged (evacuated) to remove ambient air.  Typically purging can be 
accomplished using either a hand pump, peristaltic pump, or pump attached to the top 
of the probe via PVC or polyethylene tubing.  The GEM2000 used in this event (see 
GEM2000 Infrared Gas Analyzer) was designed with an internal pump that did actively 
draw the vapor sample into the instrument for continual analysis.  
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 The GEM2000 was used alone, due to the shallow depth of each probe in this 
monitoring event, for the purging of each probe point via the internal pump.  Purge 
time was based on the volume of the probe sampling system, and purging done long 
enough to remove 1 to 5 casing volumes of air from the system.  Purge volumes and 
times were recorded within the GEM2000, which are presented as Landfill Gas 
Monitoring Results, and also on field forms.  A particulate-moisture trap was placed 
between the probe and the GEM2000 to prevent damage to the instrument.  This trap 
was checked before each use or sampling point due to the soil make up (sand and silt) 
with the possible vacuum pickup of particulate from the probe.  The GEM2000 was 
directly connected to the vapor probe with ¼” Teflon tubing.   

 
       Results and Findings 
 

SAMPLE 
NUMBER 

ATMOSPHERIC Temp. DEPTH 

SES- PRESSURE DegF FEET 
  

CH4% CO2 % O2% 

“HG”     

1 0 0 20.5 25.92 73 3ft 

2 0 0 20.7 25.92 73 3ft 

3 0 0 20.7 25.92 73 3ft 

4 0 0 20.9 25.91 73 3ft 

5 0 0 20.8 25.91 73 3ft 

6 0 0 20.8 25.91 73 3ft 

7 0 0 20.9 25.92 73 3ft 

8 0 0 21.0 25.92 73 3ft 

9 0 0 21.2 25.91 73 3ft 

10 0 0 20.8 25.93 73 3ft 

11 0 0 20.7 25.92 73 3ft 

12 0 0 20.7 25.92 73 3ft 

13 0 0 21.3 25.92 73 3ft 

14 0 0 21.0 25.93 73 3ft 

15 0.1 0 21.1 25.93 73 3ft 

16 0.1 0 21.1 25.94 73 3ft 

17 0 0 21.1 25.94 73 3ft 

18 0.1 0 21.0 25.94 73 3ft 

19 0.1 0 20.9 25.95 73 3ft 

20 0.1 0 21.1 25.95 73 3ft 

21 0 0 21.2 25.95 73 3ft 

22 0 0 21.0 25.96 73 3ft 

23 0 0 21.0 25.96 73 3ft 

24 0 0 21.0 25.96 73 3ft 

25 0 0 21.1 25.97 73 3ft 

26 0 0 21.2 25.97 73 3ft 

27 0 0 20.8 25.97 73 3ft 
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Discussion 
 
This quarterly monitoring was conducted in accordance with the New Mexico Environmental 
Department, Solid Waste Bureau, 20 NMAC 9.1 permitting for solid waste facilities.  This field 
investigation as shown in the results, verified non-detectable levels of methane at the facility’s 
property boundary and within all facility’s structures.  
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 I.  2007 General Information Form

County:
Phone 575-678-1007

City:          State: NM 88002

Phone

City State: NM 88002

Phone

City State:

Phone
Contact Person
Street Address
City State: NM 88002

Financial Assurance 

Landfills Only

114 (Years)

Were there any changes in operations that reduced the active life of the landfill by 25% or more?

Summary of Landfill Gas Monitoring Results Enclosed (if not explain on Comment Sheet)

(Acres)
(Acres) (Acres)

(Acres)

Date of Closure

(Cubic Yards)
435103 (Cubic Yards)

Summary of Landfill Ground Water Monitoring Results Enclosed (if not explain on Comment Sheet)

Number of acres at current site, not permitted, that could be used for diposal in the future

Summary of Leachate Generated & Treated or Disposed Enclosed (if not explain on Comment Sheet )

Closure and Post-Closure Activity

Provide Landfill Capacity Used during 2006

Monitoring Results for Open Landfills (and Closed Landfill in Post-Closure Care) 

Capacity Information for Open Landfills  (If not provided explain on Comment Sheet )

Provide Remaining Landfill Capacity       
177

(See V. Capacity Worksheet .)
(See V. Capacity Worksheet .)

Thomas A. Ladd

Facility Mailing Address 100 Headquarters Ave.  ATTN:  IMSW-WSM-PW
White Sands Missile Range (WSMR)

E-mail Address

Physical Location of Facility (City/County Road)

Contact Person

Approximately 13 miles south of Stallion Range Center, 

575-678-8966

         Check One:Socorro

E-Mail Address

          Zip Code:

Contact Person
Facility Name WSMR PHETS Landfill

javier.mendoza@us.army.milJavier Mendoza

Check One Box

Provide Remaining Landfill Life    

Street Address
Contact Person

           Check One:

Land Owner

100 Headquarters Ave.  ATTN:  IMSW-WSM-ZA
Gary D. Giebel

Total Acreage with Final Cover Installed (per Closure Plan)

Total Acreage Used for Disposal (as of 12/31/06)
Intermediate Cover Area Seeded

Street Address
WSMR

100 Headquarters Ave.  ATTN:  IMSW-WSM-PW

WSMR

Facility Operator

Facility Owner Same

US Army WSMR

575-678-2220

E-mail Address

Zip Code:

Facility Information     January 1-December 31, 2007

ta.ladd@us.army.mil

between Range Roads 7 and 13, WSMR, NM.  T 8 S, R 4 E, portions of Sections 13 & 14

Zip Code:

gary.giebel@us.army.mil
US Army WSMR

E-mail Address

Permit/Registration #

Zip Code:

  Updated Financial Assurance Attached
  Financial Assurance required but not Attached (Explain on Comment Sheet)
  Financial Assurance not required (Explain on Comment Sheet)

 No 

No Yes
No Yes
No Yes

 Yes (Attach Notification)

 Open Landfill Closed Landfill

Questions?  
Call 505-827-0197,    
or 505-476-3561

 Open Facility  Closed Facility 



II.  2007 Material and Solid Waste Management Form

(c) (d) (e) (f) (g) (h)

(a) (b)

1

2 x 96.05

3

4

5

6

7
8

9

10

11

12

13

14
15
16

17

18

19

20 96.05

HHW

TOTAL

Regulated 
Asbestos

Brush/Green 
Waste

Other Special 
Waste

Scrap Tires 

Other Sludges

Antifreeze 
Motor Oil 

Lead Acid 
Batteries  

Method Waste Origin
Managed On-Site:

Other Materials:

MSW

Infectious Waste

Amount of In-
State Material 
Received in 

Tons     

Offal

Bio-Solids 
(Treated Sewage 

Sludge)

Ash
PCS

Amount Out-of-
State 

Materials 
Received in 

Tons     

Material Type  
(See Instructions) Recycled, 

Mulched, 
CompostedW

ei
gh

ed
E

st
im

at
e

d Landfilled or 
Treated

Composted 
or Mulched

Beneficially 
Used 

Please refer to the enclosed tables Volume to Weight Conversion Factors to convert 
cubic yards and gallons to TONS.

Other Wastes 

C & D

Industrial Waste

Special Wastes:
Clean Fill

Sent to: 

WSMR PHETS Landfill, WSMR, NM

(i)

Provide Facility Name, City and State

 
Mark 
One

Beneficially 
Used 

Treated, 
Disposed, 
Incinerated

Sent Off-Site to be:

James Thompson, Task Coordinator, 575-678-1941Facility Name: WSMR PHETS Landfill PRINT Name, Title and Telephone # of 
the Person Completing Form:

Facility Type:  County: Dona Ana Permit or Registration # Landfill Recycling Composting Transfer/Convenience Center

Questions?  
Call 505-827-0197
or 505-476-3561



III.  2007 Recyclable Materials Form

(c) (d) (e)

(a) (b)

1
2
3
4
5
6

7
8
9

10

11

12
13
14
15
16
17
18
19

20

21

Sent Off-Site to be:

Type of Recyclable

Method Material Origin
Managed On-Site:

Provide Facility Name and City/State

Amount of 
Out-of-State 

Materials 
Received in 

Tons  Beneficially Used 
or Re-used       

Steel Cans
Glass

(f)

Facility sent to:

 Beneficially Used 

Mixed Paper

W
ei

gh
ed

E
st

im
at

ed
 

Recycled or  
Processed

Amount of 
In-State 
Materials 

Received in 
Tons     

Cardboard (OCC)

Plastics

Containers:

Office Paper
Phone Books

Newspaper (ONP)

Chip Board

Mixed Containers

TOTAL

Carpet Padding
Pallets 

Household Items
Textiles/Clothing

Other Plastics
Plastic Films

Other

Electronic Scrap

James Thompson, Task Coordinator, 575-678-1941Facility Name: WSMR PHETS Landfill

County: Socorro Permit or Registration #

PRINT Name, Title & Telephone # of    
Person Completing Form:

Facility Type:

Please refer to the enclosed tables Volume to Weight Conversion Factors to 
convert cubic yards and gallons to TONS.

 Mark 
One

Paper:

Scrap Metals/     
White Goods

Other Materials:

Aluminum

Landfill Composting Transfer/Convenience Center

Questions?
Call  505-827-0197 
or 505-476-3561

Recycling



IV.  2007 Comment Sheet

Capacity Information not provided because:

Revised 12/13/07

Calculations from the capacity worksheet showed greater than 1000 years life.  Thus, WSMR maintained the 
114 years calculated in 2006.

No leachate collection system exists.

Leachate Generation Report not enclosed because:
C&D Landfills are exempt from leachate generation reporting.

C&D Landfills are exempt from gas monitoring.

C&D Landfills are exempt from groundwater monitoring.
Ground Water Monitoring Results not enclosed because: 

Gas Monitoring Results not enclosed because:

Name of Facility: WSMR PHETS Landfill

Name of Person completing form: James Thompson, White Sands Technical Services, LLC

Financial Assurance not enclosed because:
Not necessary since WSMR is a Federal government facility and is exempt from this requirement.  

Questons?
Call 505-827-0197or 505-476-3561



V. Capacity Worksheet
Landfill Capacity Calculation Worksheet for___WSMR PHETS Landfill

There are threesheets in this data base.  Click on the labeled tabs below to acess sheets

Enter your data here
Landfill information

(A) Total landfill area 32.8 Acres
(B) Total permitted volume (gross capacity) 952,512 Cubic yards
(C) Thickness of liner protective soil layer 0.0 Feet
(D) Thickness of final cover 2.5 Feet

(E)
Estimated percentage of gross capacity taken by daily and 
intermediate covers (if unknown, use default value of 25%) 25.0 %

Waste Information

Actual Estimated

(F)
Waste received through 2006 based on tonnage (if no 
tonnage receipts, enter 0) 0.0 Tons □ □

(G)
Waste received through 2006 based on gate-yards (if no 
gate-yard receipts, enter 0) 293,394 Cubic yards □ X

(H)
Waste received in 2007 based on tonnage (if no tonnage 
receipts, enter 0) 97.1 Tons □ X

(I)
Waste received in 2007 based on gate-yards (if no gate-
yard receipts, enter 0) Cubic yards □ □

(J)

Compaction rate of emplaced waste (for example, enter 3 
for 3 to 1 compaction). If wastes are being compacted but 
compaction rate is unknown, enter default value of 2 for a 
conservative result. If no compaction, enter 1. 2.0

Calculations

Do not add values for  K, L, and M

(K)
Net waste capacity                                                               
K=B - A*(C+D)*4840/3 - B*E/100 582,091 Cubic yards

(L)
Remaining permitted waste capacity                                 
L=K - (F+H)*6/J - (G+I)/J 435,103 Cubic yards

(M)
Estimated remaining site life                                              
M=L/(H*6/J + I/J) 1,494.4 Years

Notes:
K: 4,840 = square yards in acre
L: 6 = number of uncompacted cubic yards in 1 ton

Telephone number:_____575-678-1941_________

All owners operators are required to provide information regarding landfill capacity. To calculate your 
landfill’s remaining capacity you may use this Excel worksheet, a terrain computer model program such 
as “TerraModel ToolPak”, or hire an engineering firm to complete the calculations.  If you use the 
worksheet it will calculate the values K, L and M for you, all you need to do is input the information as 
requested for Items A through J.  A completed SAMPLE is also provided for your reference and to 
understand the process.  Once completed include this form as part of your Annual Report.

Note: The worksheet allows you to enter the amount of received waste based on combination of two different 
types of records: tonnage and gate-yards. Combined, these records should represent the total received waste. 
Mark appropriate boxes if values are actual or estimated .

Note: If the calculations are not performed automatically by the worksheet, complete them manually using the 
provided formulas. 

Form Completed by:___James Thompson________________



 I.  2007 General Information Form

County:
Phone 575-678-1007

City:          State: NM 88002

Phone

City State: NM 88002

Phone

City State:

Phone
Contact Person
Street Address
City State: NM 88002

Financial Assurance 

Landfills Only

42.4 (Years)
40

Were there any changes in operations that reduced the active life of the landfill by 25% or more?

Summary of Landfill Gas Monitoring Results Enclosed (if not explain on Comment Sheet)

(Acres)
0 (Acres) 0 (Acres)

(Acres)

Date of Closure

(Cubic Yards)
34761 (Cubic Yards)

Summary of Landfill Ground Water Monitoring Results Enclosed (if not explain on Comment Sheet)

Number of acres at current site, not permitted, that could be used for diposal in the future

Summary of Leachate Generated & Treated or Disposed Enclosed (if not explain on Comment Sheet )

Closure and Post-Closure Activity

Provide Landfill Capacity Used during 2006

Monitoring Results for Open Landfills (and Closed Landfill in Post-Closure Care) 

Capacity Information for Open Landfills  (If not provided explain on Comment Sheet )

Provide Remaining Landfill Capacity       
819.9

(See V. Capacity Worksheet .)
(See V. Capacity Worksheet .)

Thomas A. Ladd

Facility Mailing Address 100 Headquarters Ave.  ATTN:  IMSW-WSM-PW
White Sands Missile Range (WSMR)

E-mail Address

Physical Location of Facility (City/County Road)

Contact Person

Range Road 7, near Stallion Range Center, WSMR, NM

575-678-8966

         Check One:Socorro

E-Mail Address

          Zip Code:

Contact Person
Facility Name WSMR Stallion Range Center Landfill

javier.mendoza@us.amry.milJavier Mendoza

Check One Box

Provide Remaining Landfill Life    

Street Address
Contact Person

           Check One:

Land Owner

100 Headquarters Ave.  ATTN:  IMSW-WSM-ZA
Gary D. Giebel

Total Acreage with Final Cover Installed (per Closure Plan)

Total Acreage Used for Disposal (as of 12/31/06)

0
Intermediate Cover Area Seeded

Street Address
WSMR

100 Headquarters Ave.  ATTN:  IMSW-WSM-PW

WSMR

Facility Operator

Facility Owner Same

US Army WSMR

575-678-2220

E-mail Address

Zip Code:

Facility Information     January 1-December 31, 2007

ta.ladd@us.army.mil

Zip Code:

gary.giebel@us.army.mil
US Army WSMR

E-mail Address

Permit/Registration #

Zip Code:

  Updated Financial Assurance Attached
  Financial Assurance required but not Attached (Explain on Comment Sheet)
  Financial Assurance not required (Explain on Comment Sheet)

 No 

No Yes
No Yes
No Yes

 Yes (Attach Notification)

 Open Landfill Closed Landfill

Questions?  
Call 505-827-0197,    
or 505-476-3561

 Open Facility  Closed Facility 



II.  2007 Material and Solid Waste Management Form

(c) (d) (e) (f) (g) (h)

(a) (b)

1

2

3

4

5

6

7
8

9

10

11

12

13

14
15
16

17

18

19 x 273.30

20 273.30

HHW

TOTAL

Regulated 
Asbestos

Brush/Green 
Waste

Other Special 
Waste

Scrap Tires 

Other Sludges

Antifreeze 
Motor Oil 

Lead Acid 
Batteries  

Method Waste Origin
Managed On-Site:

Other Materials:

MSW

Infectious Waste

Amount of In-
State Material 
Received in 

Tons     

Offal

Bio-Solids 
(Treated Sewage 

Sludge)

Ash
PCS

Amount Out-of-
State 

Materials 
Received in 

Tons     

Material Type  
(See Instructions)

Office waste deposited at WSMR Stallion Landfill, WSMR, NM

Recycled, 
Mulched, 

CompostedW
ei

gh
ed

E
st

im
at

e
d Landfilled or 

Treated
Composted 
or Mulched

Beneficially 
Used 

Please refer to the enclosed tables Volume to Weight Conversion Factors to convert 
cubic yards and gallons to TONS.

Other Wastes 

C & D

Industrial Waste

Special Wastes:
Clean Fill

Sent to: 

(i)

Provide Facility Name, City and State

 
Mark 
One

Beneficially 
Used 

Treated, 
Disposed, 
Incinerated

Sent Off-Site to be:

James Thompson, Task Coordinator, 575-678-1941Facility Name: WSMR Stallion Range Center Landfill PRINT Name, Title and Telephone # of 
the Person Completing Form:

Facility Type:  County: Socorro Permit or Registration # Landfill Recycling Composting Transfer/Convenience Center

Questions?  
Call 505-827-0197
or 505-476-3561



III.  2007 Recyclable Materials Form

(c) (d) (e)

(a) (b)

1
2
3
4
5
6

7
8
9

10

11

12
13
14
15
16
17
18
19

20

21

Sent Off-Site to be:

Type of Recyclable

Method Material Origin
Managed On-Site:

Provide Facility Name and City/State

Amount of 
Out-of-State 

Materials 
Received in 

Tons  Beneficially Used 
or Re-used       

Steel Cans
Glass

(f)

Facility sent to:

 Beneficially Used 

Mixed Paper

W
ei

gh
ed

E
st

im
at

ed
 

Recycled or  
Processed

Amount of 
In-State 
Materials 

Received in 
Tons     

Cardboard (OCC)

Plastics

Containers:

Office Paper
Phone Books

Newspaper (ONP)

Chip Board

Mixed Containers

TOTAL

Carpet Padding
Pallets 

Household Items
Textiles/Clothing

Other Plastics
Plastic Films

Other

Electronic Scrap

James Thompson, Task Coordinator, 575-678-1941Facility Name: WSMR Stallion Range Center Landfill

County: Socorro Permit or Registration #

PRINT Name, Title & Telephone # of    
Person Completing Form:

Facility Type:

Please refer to the enclosed tables Volume to Weight Conversion Factors to 
convert cubic yards and gallons to TONS.

 Mark 
One

Paper:

Scrap Metals/     
White Goods

Other Materials:

Aluminum

Landfill Composting Transfer/Convenience Center

Questions?
Call  505-827-0197 
or 505-476-3561

Recycling



IV.  2007 Comment Sheet

Capacity Information not provided because:

Revised 12/13/07

No leachate collection system exists.

Leachate Generation Report not enclosed because:
None.  Exempt (NMAC 20.9.1.108.B)

None.  Exempt (NMAC 20.9.1.108.B)

None.  Exempt (NMAC 20.9.1.108.B)
Ground Water Monitoring Results not enclosed because: 

Gas Monitoring Results not enclosed because:

Name of Facility: WSMR Stallion Range Center Landfill

Name of Person completing form: James Thompson, White Sands Technical Services, LLC

Financial Assurance not enclosed because:
Not necessary since WSMR is a Federal government facility and is exempt from this requirement.  

Questons?
Call 505-827-0197or 505-476-3561



V. Capacity Worksheet
Landfill Capacity Calculation Worksheet for___WSMR Stallion Range Center Landfill

There are threesheets in this data base.  Click on the labeled tabs below to acess sheets

Enter your data here
Landfill information

(A) Total landfill area 5.0 Acres
(B) Total permitted volume (gross capacity) 82,280 Cubic yards
(C) Thickness of liner protective soil layer 0.0 Feet
(D) Thickness of final cover 2.5 Feet

(E)
Estimated percentage of gross capacity taken by daily and 
intermediate covers (if unknown, use default value of 25%) 25.0 %

Waste Information

Actual Estimated

(F)
Waste received through 2006 based on tonnage (if no 
tonnage receipts, enter 0) 1,987.5 Tons □ X

(G)
Waste received through 2006 based on gate-yards (if no 
gate-yard receipts, enter 0) Cubic yards □ □

(H)
Waste received in 2007 based on tonnage (if no tonnage 
receipts, enter 0) 273.3 Tons □ X

(I)
Waste received in 2007 based on gate-yards (if no gate-
yard receipts, enter 0) Cubic yards □ □

(J)

Compaction rate of emplaced waste (for example, enter 3 
for 3 to 1 compaction). If wastes are being compacted but 
compaction rate is unknown, enter default value of 2 for a 
conservative result. If no compaction, enter 1. 2.0

Calculations

Do not add values for  K, L, and M

(K)
Net waste capacity                                                               
K=B - A*(C+D)*4840/3 - B*E/100 41,543 Cubic yards

(L)
Remaining permitted waste capacity                                 
L=K - (F+H)*6/J - (G+I)/J 34,761 Cubic yards

(M)
Estimated remaining site life                                              
M=L/(H*6/J + I/J) 42.4 Years

Notes:
K: 4,840 = square yards in acre
L: 6 = number of uncompacted cubic yards in 1 ton

Telephone number:_____575-678-1941_________

All owners operators are required to provide information regarding landfill capacity. To calculate your 
landfill’s remaining capacity you may use this Excel worksheet, a terrain computer model program such 
as “TerraModel ToolPak”, or hire an engineering firm to complete the calculations.  If you use the 
worksheet it will calculate the values K, L and M for you, all you need to do is input the information as 
requested for Items A through J.  A completed SAMPLE is also provided for your reference and to 
understand the process.  Once completed include this form as part of your Annual Report.

Note: The worksheet allows you to enter the amount of received waste based on combination of two different 
types of records: tonnage and gate-yards. Combined, these records should represent the total received waste. 
Mark appropriate boxes if values are actual or estimated .

Note: If the calculations are not performed automatically by the worksheet, complete them manually using the 
provided formulas. 

Form Completed by:___James Thompson________________
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2008 HELP MODEL ANALYSIS 
MAIN POST LANDFILL 

 
 
INTRODUCTION 
The Hydrologic Evaluation of Landfill Performance (HELP) Model computer program is a quasi-two-
dimensional hydrologic model of water movement across, into, through, and out of landfills. The program 
was developed to conduct water balance analysis of landfill, cover systems and solid waste disposal and 
containment facilities. The HELP program was developed by the U.S. Army Engineer Waterways 
Experiment Station (WES), Vicksburg, MS, for the U.S. Environmental Protection Agency (EPA). 
 
The New Mexico Solid Waste Management Regulations require that municipal landfill cells have an 
infiltration layer of at least 18 inches of earthen material having a saturated hydraulic conductivity no 
greater than 1 x 10-5 centimeters per second (cm/sec). An erosion protection layer that consists of a 
minimum of six inches of topsoil for vegetative cover is also required. This is known as a prescriptive 
cover. 
 
If an alternative cover design is proposed it must achieve an equivalent reduction in infiltration as the 
infiltration layer of a prescriptive cover. The HELP Model simulation can be used to demonstrate that the 
design of the alternative cover provides equivalent reduction in infiltration as the prescriptive cover. 
 
White Sands Missile Range intends to close all existing municipal and construction and demolition cells 
utilizing an alternative cover design. Native earthen material will be used for cover material. The hydraulic 
conductivity of the soils at the site varies from 4.0 x l0-4 to 2.6 x 10-6 cm/sec. To meet the requirements 
for closure, White Sands will use the HELP Model to demonstrate that 30 inches of cover with a hydraulic 
conductivity of 4.0 x 10-4 cm/sec or less provides an equivalent reduction in infiltration as a prescriptive 
cover design. The HELP Model was run for two simulations, one for a prescriptive cover and the other for 
an alternative cover. Several parameters required to run the HELP model are site specific weather data, 
soil data, and design data. 
 
Two modifications to the 1999 HELP Model were made to run the 2008 simulation for the prescriptive and 
alternative cover. The minimum slope was adjusted from 2 percent to 5 percent and the slope length was 
adjusted from 1,500 feet to 750 feet. The aforementioned changed caused the SCS runoff curve number 
to change from 86.2 to 87.0 for the prescriptive cover and from 77.9 to 79.2 for the alternative cover. 
 
WEATHER DATA 
The weather data required for the HELP Model is classified into four groups: evapotranspiration, 
precipitation, temperature, and solar radiation data. The user may enter weather data using several 
options: data provided for selected U.S. cities that the user may select as default data, or the user may 
manually input data. 
 
The Whites Sands National Monument weather station, which is approximately 20 miles north of the 
Main Post Landfill, was used to provide the precipitation and temperature data. Evapotranspiration and 
solar radiation data was generated by the model based on the precipitation data and latitude, and by 
using default data from El Paso, Texas. Climatological input parameters are provided as Attachment A 
and precipitation and temperature data used are provided in Attachment B. 
 
SOIL DATA 
The soil data required by the HELP Model includes the number of layers, layer types, properties of the 
layers, and initial moisture contents for each layer. For the purposes of modeling, the Main Post Landfill 
was divided into two layers, a 6-inch vegetative layer and a cover component. 
 
For the prescriptive cover, 18 inches of earthen material with a hydraulic conductivity of 1 x 10-5 cm/sec 
and 6 inches of soil that is capable of sustaining native plant growth is prescribed. The topsoil was 
assigned a soil texture number of 7, which is a soil with a hydraulic conductivity of 1.9 x 10-5 cm/sec. 
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For the alternative cover, the cover material was assigned a user hydraulic conductivity value of 4.0 x 
10-4 cm/sec. The hydraulic conductivity value for the cover material was obtained from soil sampling 
results, which is provided as Attachment C. These soil samples were taken from several locations on site 
for physical parameters. The value used in the model (4.0 x 10-4cm/sec) is the greatest hydraulic 
conductivity value and can therefore be considered a conservative value. A soil texture number of 6 were 
assigned to the topsoil cover, which is associated with a hydraulic conductivity of 7.2 x 10-4 cm/sec. 
This value is higher than the 30-inch cover-material hydraulic conductivity because the topsoil percent 
compaction will be lower than that of the lower layer.  
 
The initial moisture contents for each layer was assigned, which were based on typical values for soils 
and municipal solid waste in semi-arid climates. Layer types also had to be specified and are described in 
the table below. The table below represents the values for each of the layers for a prescriptive and 
alternative cover. 
 

Layer 
Layer 
Type* 

Soil 
Texture 
Number 

Layer 
Thickness 
(inches) 

Total 
Porosity 
(vol/vol) 

Field 
Capacity 
(vol/vol) 

Wilting 
Point 

(vol/vol) 

Saturated 
Hydraulic 

Conductivity 
(cm/sec) 

Initial Soil 
Water 

Content 
(vol/vol) 

Vegetative Cover for 
Prescriptive Cover 

1 9 6 0.501 0.284 0.135 1.9x10-5 0.172 

Cover Material for 
Prescriptive Cover 

1 ** 18 0.419 0.307 0.18 1.0x10-5 0.212 

Vegetative Cover for 
Alternative Cover 

1 6 6 0.501 0.284 0.135 7.2x10-4 0.111 

Cover Material for 
Alternative Cover 

1 ** 30 0.398 0.244 0.136 4.0x10-4 0.134 

*  The four types of layers and their code number in the HELP Model are vertical percolation (I), lateral drainage (2), barrier soil liner (3), and 
geomembrane liner (4). 

** Hydraulic conductivity manually inputted-see text for details. 

 
 
The area allowing run-off was estimated to be 100 percent based on the Guidance Document provided by 
the New Mexico Solid Waste Bureau in Attachment D. Soil input parameters are provided as Attachment A. 
 
HELP MODEL RESULTS 
Two simulations of the HELP Model were run for a 5-year duration using data from 1984 to 1988. The first 
simulation was for a prescriptive cover, the second for an alternative cover. The HELP Model generated 
output data for the average annual precipitation, amount of runoff evapotranspiration, percolation/leakage 
through the cover, and change in water storage for the different layers. Evapotranspiration is the most 
significant factor in removal of moisture, amounting to 13.531 inches of the 14.38 inches of rainfall 
occurring at the site. Runoff was minimal due to high evapotranspiration rates. The HELP Model results 
are provided in Attachment E. 
 
SUMMARY 
Based on the HELP Model results, there is minimal potential for the generation of leachate through the 
Main Post Landfill. The average annual total value for percolation through the alternative cover over the 
existing municipal cells is predicted at 0.13521 inches per year, versus 0.18749 inches from a prescriptive 
cover. Therefore, the HELP Model successfully demonstrated that the alternative cover described in the 
sections above provides equivalent reduction in infiltration as the prescriptive cover. 
 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A 
Summary of Help Model Input Parameters 



 



 

 

SUMMARY OF HELP MODEL INPUT PARAMETERS 
MAIN POST LANDFILL 

WHITE SANDS MISSILE RANGE, NEW MEXICO 
 
 
Climatological Data: 
Most Representative HELP Model Default City: El Paso, Texas 

 50 years of rainfall data utilizing site specific (White Sands National Monument) data as provided 
by SWB as HELP files data (Attachment C): 

o White Sands National Monument, NM daily precipitation data 
o White Sands National Monument, NM normal mean monthly temperature data 
o Main Post Landfill, White Sands Missile Range, NM Latitude: 32'22' 

 Leaf Index: 0.8 (conservative value, within range of typical default parameters for the area) 
 Evaporative Zone Depth-24 inches (input value actually 28 inches but only 24 inches available) 
 All other parameters remain at El Paso, TX default settings (growing season, humidity, etc.) 

 
General Design Data 
Default Soil Characteristics utilized with the following modifications: 

o Topsoil layer is modeled as Soil Texture No. 9, with a saturated hydraulic conductivity of 1.9 x 1 
0-4 centimeters per second. 

o Cover layer modeled as Soil type No. 23, with a modified saturated hydraulic conductivity of 1.0 x 
10-5 centimeters per second. 

o Both layers classified as a layer type No. 1. 
o Curve Number: Computed from default soil data using a soil texture of No. 9, cover is a poor 

stand of grass, slope=5 percent and a slope length of 750 feet. The resulting CN=87.0. 
o Area allowing runoff: 100 percent 
o Model Area: 40 acres 
o Initial moisture conditions specified-calculated using recommended equation. 

 
Simulation Data 
5 year simulated model run: 

o Topsoil Cover is modeled as Soil Texture No. 6, with a hydraulic conductivity of 7.2 x 10-4 
centimeters per second. 

o Final cover: 30 inches with a hydraulic conductivity of 4.4 x 10-4 centimeters per second - 
(to simulate the soils predominant in the area). 

o CN changes to 79.2 due to soil texture type.



 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Attachment B 
White Sands National Monument Temperature and 

Precipitation Data 



 





















 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment C 
Soil Sampling Results 



 















































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Attachment D 
Summary of Help Model Input Parameters 
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Guidance Document 
 

for 
 

Performance Demonstration for an Alternate Cover Design 
under Section 502.A.2 of the New Mexico 

Solid Waste Management Regulations (20 NMAC 9.1) 
Using HELP Modeling 

 
and 

 
Performance Demonstration for an Alternate Liner Design 

under Section 306.A.2 of the New Mexico 
Solid Waste Management Regulations (20 NMAC 9.1) 

Using HELP Modeling 
 
 
 
 
 
 

This document is for guidance only and is subject to change.  However, any deviations from this 
document must be fully justified to the satisfaction of the Department. 

 
 
 
 
 
 

Prepared by the 
New Mexico Environment Department 

Solid Waste Bureau 
Permit Section 
April 1, 1998 

Performance Demonstration for an Alternative Cover Design 
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Prescriptive Cover System (*for modeling only) 
 
 
 
          6 inch Erosion/Vegetative Layer 
 
 
          18 inch [K= 1 x 10-5 cm/sec (or less*)] 
Layer 

Under Section 502.A.2 of the New Mexico 
Solid Waste Management Regulations (20 NMAC 9.1) 

Using HELP Modeling 
 

1.   Existing Solid Waste Landfills without a Liner System: 
 
 A prescriptive landfill cover system must, in accordance with Section 502.A.1, consist of an 
infiltration layer comprised of a minimum of 18 inches of earthen material with the required hydraulic 
conductivity (K) and a minimum of 6 inches of soil that is capable of sustaining native plant growth as 
an erosion layer (Figure 1).  The cover component of 18 inches of earthen material must be equivalent 
to the least hydraulically conductive natural subsoils or a saturated hydraulic conductivity of no greater 
than 1 x 10-5 cm/sec.  For example, if the hydraulic conductivity of the natural subsoils is 5 x 10-6 
cm/sec, then the K of the infiltration layer material must be equivalent to these soils.  However, this 
example is for modeling purposes only.  If the K of the underlying subsoils is less than 1 x 10-5 cm/sec 
(e.g., 5 x 10-6 cm/sec), then an alternative cover design must be proposed since 1 x 10-5 cm/sec is the 
lowest acceptable actual K for soils used in covers due to desiccation and root penetration (see 
example below).  If the hydraulic conductivity of the natural subsoils is greater than 1 x 10-5 cm/sec 
(e.g., 1 x 10-4 cm/sec), the K of the infiltration layer material must equate to the 1 x 10-5 cm/sec 
requirement.  
 
 If the infiltration layer meets the minimum hydraulic conductivity of 1 x 10-5 cm/sec or that of 
the natural subsoils and the minimum 18 inch condition then a Hydrologic Evaluation of Landfill 
Performance (HELP) Model simulation is not required.  If an alternative cover design is proposed, it 
must achieve an equivalent reduction in infiltration as the infiltration layer specified in Section 
502.A.1.a.  Therefore, a HELP Model simulation is required to demonstrate that the design of such a 
cover provides equivalent reduction in infiltration as the prescriptive cover design.  If the natural 
subsoils have a hydraulic conductivity of less than 1 x 10-5 cm/sec (e.g., 5 x 10-6 cm/sec), then the 
cover must achieve equivalent reduction in infiltration as that of the prescriptive cover but with an 18 
inch infiltration layer with a hydraulic conductivity of 5 x 10-6 cm/sec.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Prescriptive Cover System 
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 A demonstration of equivalent reduction in infiltration is determined by using the EPA HELP 
Model.  The HELP Model simulations need to compare the prescriptive cover and the alternative cover 
design (Figure 2).  The simulation for the prescriptive cover must include the erosion, infiltration and 
intermediate cover layers.  The alternative cover design simulation includes the intermediate and 
alternative cover layers.  The two designs are to be simulated for years 1 through 5 with “poor” 
vegetation during the post-closure care period to demonstrate equivalency (Simulations #1 & #2).  In 
New Mexico, it is assumed for a conservative value that the vegetation will be between “bare ground” 
and “fair vegetation” designated as “poor vegetation”.  Precipitation (wettest 5 consecutive year period 
using Climatedata CD or NOAA data files: discs or manual entry), evapotranspiration, temperature 
(use values associated with wettest 5 consecutive years of precipitation), and solar radiation data must 
be site specific and identical for both alternative and prescriptive cover designs simulations.  Provide 
justification for all input parameters in the model utilizing the attached forms.  Indicate characteristics 
of on-site or other sources of soil proposed for the construction of cover and the parameter values in 
the model.  It is anticipated that the entire area of the landfill or cell will be modeled.  The Department 
recommends initializing the soil moisture content to be the value of the wilting point plus 25% of the 
difference between the wilting point and the field capacity [i.e., (field capacity - wilting point) x 0.25 + 
wilting point].  Other values deviating from this range may be used but must be fully justified.  The 
leaf area index may be between 0.8 and 1.6 depending on the site location.  The evaporative zone 
depth may be between 18” and 28” depending on the site location. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 
                                                                                                                                                                                        
For example, comparing the prescriptive cover of: 
 1) 6 inches of topsoil 
 2) 18 inches of compacted soil (K = 5 x 10-6 cm/sec* - to meet natural subsoils K = 5 x 10-6) 
 3) Intermediate cover layer (optional* for modeling purposes) [*unless an intermediate cover 
  layer is used for modeling purposes with a proposed alternative cover system (see 
   below), then an intermediate cover layer must be used for modeling purposes] 
 
with a proposed alternative cover system of: 
 1) 6 inches of topsoil 
 2) 30 inches of compacted (K = 1 x 10-5 cm/sec*) 
 3) Intermediate cover layer (optional for modeling purposes) 

           Prescriptive Final Cover           Alternative Final Cover 
               Section 502.A.1                  Section 502.A.2 
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* K = 5 x 10-6 cm/sec is for modeling purposes only since 1 x 10-5 cm/sec is the lowest acceptable 
actual K for soils used in covers.  Even if soils with K = 5 x 10-6 cm/sec are available for use in the 
cover, over time the K will increase to 1 x 10-5 cm/sec due to desiccation and root penetration. 
 
 
Input Parameters for HELP Simulation #1 (Prescriptive Cover) 
 
Weather data 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
 
Evaporative zone depth:  18” to 28” corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Clovis would be 20”; Santa Fe and Roswell would be 
24”; Las Cruces, Albuquerque, and Farmington would be 28”) 
 
Maximum leaf area index:  0.8 to 1.6 corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 3 - e.g., Clovis would be 1.6; Santa Fe and Roswell would be 
1.2; Farmington would be 1.0; Las Cruces and Albuquerque would be 0.8) 
 
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from the wettest 5 consecutive years for the appropriate weather 
reporting station 
 
Temperature:  daily* minimum and maximum temperatures corresponding with the wettest 5 
consecutive years for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 
Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation:  Type 2 for “poor” 
 
SCS Runoff curve #:  may be generated from HELP or user specified* (*must be justified) 
 
% of area allowing runoff:  100%; “closed” 
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Surface area:   entire disposal area of landfill 
 
Soil and Design Data 
 
Source of soil characteristics:  geotechnical data should be obtained from the source material. 
 
Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  6” of topsoil, 18” of infiltration layer, 12” of intermediate cover layer* [*optional for 
modeling purposes (unless an intermediate cover layer is used for modeling purposes with a proposed 
alternative cover system in Simulation #2, then an intermediate cover layer must be used for modeling 
purposes)] 
 
Layer type:  “1” vertical percolation layer for all cover materials 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Moisture content:  The moisture content should be initialized to be the value of the wilting point plus 
25% of the difference between the wilting point and the field capacity  [i.e., (field capacity - wilting 
point) x 0.25 + wilting point]. 
 
Saturated hydraulic conductivity (K):  The K of the infiltration layer must be the greatest actual value 
(unless greater than 1x 10-5 cm/sec*) of the underlying soil [e.g.,  If the actual (two tested samples - 
different locations) K of the underlying soil = 1x 10-6 cm/sec and 2 x 10-6, then model 18” of 2 x 10-6 
cm/sec for the infiltration layer; *If the K of the underlying soil = 5 x 10-5 cm/sec, then model 18” of 
1x 10-5 cm/sec]. 
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Input Parameters for HELP Simulation #2 (Proposed Alternate Cover) 
 
Weather data (must be the same as Simulation #1) 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
 
Evaporative zone depth:  18” to 28” corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Clovis would be 20”; Santa Fe and Roswell would be 
24”; Las Cruces, Albuquerque, and Farmington would be 28”) 
 
Maximum leaf area index:  0.8 to 1.6 corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 3 - e.g., Clovis would be 1.6; Santa Fe and Roswell would be 
1.2; Farmington would be 1.0; Las Cruces and Albuquerque would be 0.8) 
 
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from the wettest 5 consecutive years for the appropriate weather 
reporting station 
 
Temperature:  daily* minimum and maximum temperatures corresponding with the wettest 5 
consecutive years for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 
Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation: Type 2 for “poor” 
 
SCS Runoff curve #:  may be generated from HELP or  user specified* (*must be justified) 
 
% of area allowing runoff:  100%; “closed” 
 
Surface area:   entire disposal area of landfill 
 
Soil and Design Data 
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Source of soil characteristics:  geotechnical data should be obtained from the source material. 
 
Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  6” of topsoil, 18”  to proposed thickness of infiltration layer, 12” of intermediate cover 
layer* (*optional for modeling purposes) 
 
Layer type:  “1” vertical percolation layer for all* cover materials including GCLs used (*consult with 
the Department if a FML is proposed to be used in the cover) 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Moisture content:  The moisture content should be initialized to be the value of the wilting point plus 
25% of the difference between the wilting point and the field capacity [i.e., (field capacity - wilting 
point) x 0.25 + wilting point]. 
 
Saturated hydraulic conductivity (K):  The K must be tested for the actual value unless the K is less 
than 1 x 10-5 cm/sec* (e.g., If the tested K is 5 x 10-5 cm/sec, then model the proposed thickness of the 
infiltration layer at 5 x 10-5 cm/sec.  However, if the tested K is 2 x 10-6, the lowest value to be 
modeled would be 1 x 10-5 cm/sec). *1 x 10-5 cm/sec is the lowest acceptable K for soils used in covers 
due to desiccation and root penetration; unless a GCL is proposed, then the actual K may be modeled 
for the GCL layer (i.e., 0.24” at 3 x 10-9 cm/sec). 
 
 
2.   New Solid Waste Landfills: 
 
 As in the above case, the cover for the proposed landfill with a prescriptive or alternative liner 
must achieve an equivalent protection as the liner.  If an alternative final cover is proposed for the 
landfill, then a demonstration must be submitted to the Bureau for approval pursuant to Section 502.A.  
It must be determined by this demonstration that the proposed final cover design includes an 
infiltration layer that achieves an equivalent reduction in infiltration as the bottom liner (Figure 3).  A 
HELP Model simulation comparison is acceptable for this demonstration for a 5 year period with 
vegetation.  Precipitation (wettest 5 consecutive year period using Climatedata CD or NOAA data 
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files: discs or manual entry), evapotranspiration, temperature (use values associated with wettest 5 
consecutive years of precipitation) , and solar radiation data must be site specific and identical for both 
liner and cover design simulations.  Provide justification for all input parameters in the model utilizing 
the attached forms.  Demonstrate the relationship of the characteristics of on-site or other sources of 
soil proposed for the construction of cover or liner and the parameter values in the model.  It is 
anticipated that the entire area of the landfill or cell will be modeled.  The Department recommends 
initializing the soil moisture content to be at least the value of the wilting point plus 25% of the 
difference between the wilting point and the field capacity [i.e., (field capacity - wilting point) x 0.25 + 
wilting point].  Other values deviating from this range may be used but must be fully justified. 
 
 
 For example,  the comparison must include a HELP Model simulation for the liner and the 
proposed final cover systems as below (see Simulations #4 & #3, respectively). 
 
The simulation for an alternative liner system* could include: 
 1) the drainage/protective layer of the liner with leachate collection system, 
 2) the 60-mil HDPE FML, 
 3) the 0.25 inch (K = 3 x 10-9) GCL (geosynthetic clay liner), 
 4) the 6 inches of compacted in situ soil used as the prepared subgrade, and 
 5) with the solid waste cell open and no runoff. 
 *Any alternative liner system must meet the demonstration as described in the  
 "Performance Demonstration For An Alternative Liner Design under Section 306.A.2 of the 
New Mexico Solid Waste Management Regulations (20 NMAC 9.1) Using HELP Modeling". 
 
A liner system is compared with a HELP Model simulation for a proposed final cover: 
 1) 18 inches non-compacted material (6 inches of topsoil with poor grass and 12 inches of 
          non-compacted soil), 
 2) the 0.25 inch GCL (K = 3 x 10-9), 
 3) 12 inches of intermediate cover (6 inches of compacted soil and 6 inches of non-compacted 
      soil), and 
 4) with the solid waste cell closed and final placement of the cover to include runoff. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 
 
 
 

                   Prescriptive or    Prescriptive (Fig. 4) or 
          Alternative Final Cover   Alternative Liner 
System 
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Figure 4 

 
 
 
Input Parameters for HELP Simulation #3 (Proposed Alternate Cover) 
 
Weather data 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
 
Evaporative zone depth:  18” to 28” corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Clovis would be 20”; Santa Fe and Roswell would be 
24”; Las Cruces, Albuquerque, and Farmington would be 28”) 
 
Maximum leaf area index:  0.8 to 1.6 corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 3 - e.g., Clovis would be 1.6; Santa Fe and Roswell would be 
1.2; Farmington would be 1.0; Las Cruces and Albuquerque would be 0.8) 
 
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from the wettest 5 consecutive years for the appropriate weather 
reporting station 
 
Temperature:  daily* minimum and maximum temperatures corresponding with the wettest 5 
consecutive years for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 

      Prescriptive Liner System 
 
       24 inch Drainage/Protective Layer 
      
       60-mil HDPE or 30-mil PVC FML 
 
       24 inch (K= 1 x 10-7) Clay Barrier Layer 
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Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation: Type 2 for “poor” 
 
SCS Runoff curve #:  may be generated from HELP or user specified* (*must be justified) 
 
% of area allowing runoff:  100%; “closed” 
 
Surface area:   entire disposal area of landfill or cell (leachate collection basin) 
 
Soil and Design Data 
 
Source of soil characteristics:  geotechnical data should be obtained from the source material. 
 
Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  6” of topsoil, Proposed thickness of infiltration layer or rooting medium or drainage layer, 
Possible GCL (0.24”) or FML, subgrade thickness for GCL or FML (minimum of 6”), 12” of 
intermediate cover layer* (*optional for modeling purposes) 
 
Layer type:  Type “1” - vertical percolation layer for all* cover materials including GCLs used 
(*consult with the Department if a FML is proposed to be used in the cover) 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Moisture content:  The moisture content should be initialized to be the value of the wilting point plus 
25% of the difference between the wilting point and the field capacity [i.e., (field capacity - wilting 
point) x 0.25 + wilting point]. 
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Saturated hydraulic conductivity (K):  The K must be tested for the actual value unless the K is less 
than 1 x 10-5 cm/sec* (e.g., If the tested K is 5 x 10-5 cm/sec, then model the proposed thickness of the 
infiltration layer at 5 x 10-5 cm/sec.  However, if the tested K is 2 x 10-6, the lowest value to be 
modeled would be 1 x 10-5 cm/sec). *1 x 10-5 cm/sec is the lowest acceptable K for soils used in covers 
due to desiccation and root penetration; unless a GCL is proposed, then the actual K may be modeled 
for the GCL layer (i.e., 0.24” at 3 x 10-9 cm/sec). 
 
Input Parameters for HELP Simulation #4 (Prescriptive Liner or Proposed Alternate Liner - Tier I) 
 
Weather data (must be the same as Simulation #3) 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
 
Evaporative zone depth:  12” to 18” corresponding with bare ground (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Santa Fe and Roswell would be 14”; Las Cruces, 
Albuquerque, and Farmington would be 18”) 
 
Maximum leaf area index:  0.0 corresponding with bare ground 
  
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from the wettest 5 consecutive years for the appropriate weather 
reporting station 
 
Temperature:  daily* minimum and maximum temperatures corresponding with the wettest 5 
consecutive years for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 
Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation: Type 1 for “bare ground” 
 
SCS Runoff curve #:  may be generated from HELP or user specified* (*must be justified) 
 
% of area allowing runoff:  0%; “open” 
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Surface area:   entire disposal area of landfill or cell (leachate collection basin) 
 
Soil and Design Data 
 
Source of soil characteristics:  geotechnical data should be obtained from the source material. 
 
Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  24” of drainage/protection layer, possible geonet*, FML, 24” of 1 x 10-7 cm/sec clay 
barrier layer for prescriptive liner or GCL or other proposed thickness of clay barrier layer for an 
alternate liner.  (*A demonstration that no more than one foot of head will be on the liner must be 
made for this simulation.  Therefore, a geonet may be necessary if the 24” drainage layer material is 
incapable of transmitting leachate so 12” of head is not on the liner.) 
 
Layer type:  Type “2” for lateral drainage layer - slope (minimum of 2%) and drainage length must be 
designated (consult with the Department if leachate recirculation is proposed); Type “4” for 
geomembrane liners - geomembrane pinhole density of 1/acre, geomembrane installation defects of 
4/acre and liner installation quality of “good”; Type “3” for barrier soil layers including GCLs (any 
soil layer underlying a geomembrane must be considered to be a barrier soil layer) 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Moisture content:  The moisture content should be initialized to be the value of the wilting point plus 
25% of the difference between the wilting point and the field capacity  [i.e., (field capacity - wilting 
point) x 0.25 + wilting point]. 
 
Saturated hydraulic conductivity (K):  For the 24” of drainage/protection layer use the tested K* for 
modeling the prescriptive liner design and for a proposed alternate liner design; for a possible geonet 
use the lowest value from the manufacture’s specifications; for the FML use a K* value which is the 
greatest value from the manufacture’s specifications; 24” of 1 x 10-7 cm/sec clay barrier layer for 
prescriptive liner or GCL (3 x 10-9 cm/sec) or other proposed soil barrier layer for an alternate liner. 
(*must be the same value in both Simulation #5 & #6) 
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Performance Demonstration for an Alternate Liner Design 
under Section 306.A.2 of the New Mexico 

Solid Waste Management Regulations (20 NMAC 9.1) 
Using HELP Modeling 

 
1. Permit applicants proposing an alternate liner in accordance with Section 306.A.2 must 
demonstrate the liner “... provides equivalent protection as the composite liner ... and ensures 
concentration values listed in Section 1110 will not be exceeded in the uppermost aquifer ... “.  This 
requires that a two tier demonstration be made: 
 Tier 1 - the alternative liner provides equivalent protection, and 
 Tier 2 - the alternate liner ensures the uppermost aquifer will be protected. 
 
 The first tier of this demonstration may be satisfied through mathematical modeling using the 
EPA Hydrologic Evaluation of Landfill Performance (HELP) model.  Two computer modeling 
analyses must be performed - (1) an analysis of the composite liner as specified in Section 306.A.1 and 
(2) an analysis of the proposed alternate liner as specified in Section 306.A.2.  Each of these analyses 
must be performed under identical hydrologic and climatologic loading conditions of five years with 
no solid waste in the landfill (see Simulations #5 & 6).  This time period is necessary to adequately 
evaluate the performance of the two liners.  A successful demonstration of equivalent protection has 
been made when the analyses show equal or less percolation/leakage through the bottom layer of the 
proposed alternate liner than the percolation/leakage through the bottom layer of the Section 306.A.1 
composite liner (Figure 5). 
 
 The second tier of the demonstration must include HELP modeling of the actual design 
conditions and the entire operational development of the landfill as closely as possible by doing a 
succession of model simulations which consider the factors in Section 306.A.2.a.  To aid in 
accomplishing this, each successive computer simulation must use the previous simulation’s moisture 
content output as the input for the following simulation (Figure 6).  The modeling design method must 
be fully described.  If no leakage is indicated at the end of the second simulation (#8) and subsequent 
simulations (#9 & #10) continue to indicate no leakage, then a successful demonstration has been 
made that the uppermost aquifer will be protected as required by Section 306.A.2 and it will not be 
necessary to perform a fate and transport modeling. 
 
2. Justification for all input parameters in the HELP modeling must be provided utilizing the 
attached forms.  Demonstrate the relationship of the characteristics of the soil proposed for the 
construction and operation of the landfill and the parameter values used in the model.  Show 
justification for the soil and waste moisture content parameters as well as geomembrane liner data and 
storm water runoff fractions.  The initial moisture content of the soil should be initialized by the use in 
the HELP model.  The Department recommends initializing the soil moisture content to be the value of 
the wilting point plus 25% of the difference between the wilting point and the field capacity [i.e., (field 
capacity - wilting point) x 0.25 + wilting point].  Other values deviating from this range may be used 
but must be fully justified. 
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3(1) First Tier of the Demonstration 
Two simulations must be made, one of the Section 306.A.1 specified liner and one of the proposed 
alternate liner, both using the same precipitation (wettest 5 consecutive year period using Climatedata 
or NOAA tapes), temperature (use values associated with 5 wettest consecutive years), solar radiation, 
and evapotranspiration data (see Simulations #5 & #6).  Current historic NOAA weather data from the 
nearest representative weather station as published by the National Climatic Data Center in Asheville, 
North Carolina must be used for the precipitation and temperature files.  Both simulations must be 
made for the landfill in the open condition with no run-off and a Leaf Area Index of zero.  Simulations: 
 
#5 A simulation for the specified liner design must be performed using a 24 inch protective layer, 
a  lateral drainage layer (which may be integral with the protective layer), an FML, and a 24 inch 
 barrier layer of soil with a saturated hydraulic conductivity of 1 x 10-7 cm/sec.  This simulation 
 must be performed using no solid waste and for a five year period. 
 
#6 A simulation for the proposed alternate liner design must be performed using a 24 inch 
 protective layer, a lateral drainage layer (which may be integral with the protective layer), and 
 the other proposed liner layer (the bottom layer must be modeled as a barrier layer).  This 
 simulation must be performed using no solid waste and for a five year period. 
 
 
 
 
 
 
 
 
 
 

 
Figure 5 

 
Compare the average annual percolation from the bottom layer of the two simulations.  If the 
percolation is equivalent, a successful demonstration has been made for the first tier.  
 
 
Input Parameters for HELP Simulation #5* (Prescriptive Liner - Tier I) 
 
same as Simulation #4 with prescriptive liner design 
 
Input Parameters for HELP Simulation #6* (Proposed Alternate Liner - Tier I) 
 
same as Simulation #4 with proposed alternate liner design 
 
*One of these simulations will also serve for the alternate cover design equivalency demonstration. 
3(2) Second Tier of the Demonstration 
 

                Prescriptive Liner                      Alternate Liner 
 
 
 
 
 
 
     #5         #6 
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Four simulations encompassing the entire life cycle of the facility to model actual design conditions 
and operational development as closely as possible must be performed (see Simulations #7, #8, #9 & 
#10).  This is accomplished through a succession of four model simulations: one simulation of the 
open landfill, a second with the landfill partially filled with solid waste, a third with the landfill in the 
closed condition with bare ground, and a fourth with the landfill in the closed condition with “poor” 
vegetation.  Simulations: 
 
#7 The initial simulation must model the open landfill at start-up when the landfill contains no 
 solid waste.  The time period should extend for the anticipated duration of this condition (a 
 minimum of two years). 
 
#8 A succeeding simulation to model conditions of the partially filled landfill for a five year 
 period*.  This would incorporate daily and intermediate covers.  (*This period may vary in 
 accordance with anticipated operations.) 
 
#9 Model the landfill in the closed condition with bare ground (a minimum of a two years).  
 
#10 Finally, perform a simulation to model the landfill in the closed condition with poor vegetation 
 for remainder of the post-closure care period (a minimum of 28 years). 
 
If the simulations indicate no leakage after the third simulation (#9) and the subsequent simulation 
(#10), then the simulations have served to demonstrate the concentration values delineated in Section 
1110 of the Regulations will not be exceeded in the uppermost aquifer at the relative point of 
compliance.  Therefore, a successful demonstration has been made for the second tier. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 
 
 
 

     #7           #8 

      #9            #10 
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Input Parameters for HELP Simulation #7 (Proposed Alternate Liner - Tier II) 
 
Weather data (must be the same as Simulation #3) 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
 
Evaporative zone depth:  12” to 18” corresponding with bare ground (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Santa Fe and Roswell would be 14”; Las Cruces, 
Albuquerque, and Farmington would be 18”) 
 
Maximum leaf area index:  0.0 corresponding with bare ground 
 
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from 2 consecutive years for the appropriate weather reporting 
station 
 
Temperature:  daily* minimum and maximum temperatures corresponding with 2 consecutive years 
for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 
Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation: Type 1 for “bare ground” 
 
SCS Runoff curve #:  may be generated from HELP or user specified* (*must be justified) 
 
% of area allowing runoff:  0%; “open” 
 
Surface area:   entire disposal area of landfill or cell (leachate collection basin) 
 
Soil and Design Data 
 
Source of soil characteristics:  geotechnical data should be obtained from the source material. 
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Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  24” of drainage/protection layer, possible geonet, FML, 24” of 1 x 10-7 cm/sec clay barrier 
layer for prescriptive liner or GCL or other proposed thickness of clay barrier layer for an alternate 
liner. 
 
Layer type:  Type “2” for lateral drainage layer - slope (minimum of 2%) and drainage length must be 
designated (consult with the Department if leachate recirculation is proposed); Type “4” for 
geomembrane liners - geomembrane pinhole density of 1/acre, geomembrane installation defects of 
4/acre and liner installation quality of “good”; Type “3” for barrier soil layers including GCLs (any 
soil layer underlying a geomembrane must be considered to be a barrier soil layer) 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Moisture content:  The moisture content should be initialized to be the value of the wilting point plus 
25% of the difference between the wilting point and the field capacity  [i.e., (field capacity - wilting 
point) x 0.25 + wilting point]. 
 
Saturated hydraulic conductivity (K): For the 24” of drainage/protection layer use the tested K for 
modeling the proposed alternate liner design; for a possible geonet use the lowest value from the 
manufacture’s specifications; for the FML use a K value which is the greatest value from the 
manufacture’s specifications; GCL (3 x 10-9 cm/sec) or other proposed soil barrier layer for an 
alternate liner. 
 
Input Parameters for HELP Simulation #8 (Proposed Alternate Liner - Tier II) 
 
Weather data (must be the same as Simulation #3) 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
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Evaporative zone depth:  12” to 18” corresponding with bare ground (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Santa Fe and Roswell would be 14”; Las Cruces, 
Albuquerque, and Farmington would be 18”) 
 
Maximum leaf area index:  0.0 corresponding with bare ground 
 
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from 2 to 5* consecutive years for the appropriate weather reporting 
station (*may vary with landfill operations) 
 
Temperature:  daily* minimum and maximum temperatures corresponding with 2 to 5 years (same 
years as precipitation) for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 
Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation: bare ground 
 
SCS Runoff curve #:  may be generated from HELP or user specified* (*must be justified) 
 
% of area allowing runoff:  0%; “open” 
 
Surface area:   entire disposal area of landfill or cell (leachate collection basin) 
 
 
Soil and Design Data 
 
Source of soil characteristics:  geotechnical data should be obtained from the source material. 
 
Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  240” of solid waste (this thickness may vary depending on landfill operations); 24” of 
drainage/protection layer; possible geonet*; FML; 24” of 1 x 10-7 cm/sec clay barrier layer for 
prescriptive liner or GCL or other proposed thickness of clay barrier layer for an alternate liner. 
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Layer type: Type “1”, vertical percolation layer, must be used for solid waste.  Type “2” for lateral 
drainage layer - slope (minimum of 2%) and drainage length must be designated (consult with the 
Department if leachate recirculation is proposed); Type “4” for geomembrane liners - geomembrane 
pinhole density of 1/acre, geomembrane installation defects of 4/acre and liner installation quality of 
“good”; Type “3” for barrier soil layers including GCLs (any soil layer underlying a geomembrane 
must be considered to be a barrier soil layer) 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 

Moisture content:  The moisture content must be initialized to be the value of the previous simulation’s  
(from Simulation #7) moisture content output as the input for the following simulation (Simulation 
#8). For compacted municipal solid waste with a HELP soil texture number of “18” use 20%* by 
volume/volume (which is greater than per mass basis - see EPA HELP User’s Guide for Version 3 for 
conversion) (*a lower value may be used if justified) 

 
Saturated hydraulic conductivity (K): For compacted municipal solid waste with a HELP soil texture 
number of “18” will have a K of 1 x 10-3 cm/sec. For the 24” of drainage/protection layer use the tested 
K for modeling the proposed alternate liner design; for a possible geonet use the lowest value from the 
manufacture’s specifications; for the FML use a K value which is the greatest value from the 
manufacture’s specifications;  GCL (3 x 10-9 cm/sec) or other proposed soil barrier layer for an 
alternate liner. 
  
 
Input Parameters for HELP Simulation #9 (Proposed Alternate Liner - Tier II) 
 
Weather data 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
 
Evaporative zone depth:  12” to 18” corresponding with bare ground (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Santa Fe and Roswell would be 14”; Las Cruces, 
Albuquerque, and Farmington would be 18”) 
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Maximum leaf area index:  0.0 corresponding with bare ground 
 
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from 2 consecutive years for the appropriate weather reporting 
station 
 
Temperature:  daily* minimum and maximum temperatures corresponding with 2 consecutive years 
for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 
Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation: Type 1 for “bare ground” 
 
SCS Runoff curve #:  may be generated from HELP or user specified* (*must be justified) 
 
% of area allowing runoff:  100%; “closed” 
 
Surface area:   entire disposal area of landfill or cell (leachate collection basin) 
 
 
Soil and Design Data 
 
Source of soil characteristics:  geotechnical data should be obtained from the source material. 
 
Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  6” of topsoil, Proposed thickness of infiltration layer or rooting medium or drainage layer, 
Possible GCL (0.24”) or FML, subgrade thickness for GCL or FML (minimum of 6”), 12” of 
intermediate cover layer* (*optional for modeling); Proposed thickness of solid waste (this thickness 
will vary depending on landfill design); 24” of drainage/protection layer; possible geonet*; FML; 24” 
of 1 x 10-7 cm/sec clay barrier layer for prescriptive liner or GCL or other proposed thickness of clay 
barrier layer for an alternate liner. 
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Layer type:  Type “1” - vertical percolation layer for all* cover materials including GCLs used in the 
cover (*consult with the Department if a FML is proposed to be used in the cover).Type “1”, vertical 
percolation layer, must be used for solid waste.  Type “2” for lateral drainage layer - slope (minimum 
of 2%) and drainage length must be designated (consult with the Department if leachate recirculation 
is proposed); Type “4” for geomembrane liners - geomembrane pinhole density of 1/acre, 
geomembrane installation defects of 4/acre and liner installation quality of “good”; Type “3” for 
barrier soil layers including GCLs (any soil layer underlying a geomembrane must be considered to be 
a barrier soil layer) 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Moisture content: The moisture content must be initialized to be the value of the previous 
simulation’s (from Simulation #8) moisture content output as the input for the following simulation 
(Simulation #9). 
 
Saturated hydraulic conductivity (K):  The K must be tested for the actual value unless the K is less 
than 1 x 10-5 cm/sec* (e.g., If the tested K is 5 x 10-5 cm/sec, then model the proposed thickness of the 
infiltration layer at 5 x 10-5 cm/sec.  However, if the tested K is 2 x 10-6, the lowest value to be 
modeled would be 1 x 10-5 cm/sec). *1 x 10-5 cm/sec is the lowest acceptable K for soils used in covers 
due to desiccation and root penetration; unless a GCL is proposed, then the actual K may be modeled 
for the GCL layer (i.e., 0.24” at 3 x 10-9 cm/sec). For compacted municipal solid waste with a HELP 
soil texture number of “18” will have a K of 1 x 10-3 cm/sec. For the 24” of drainage/protection layer 
use the tested K for modeling the proposed alternate liner design; for a possible geonet use the lowest 
value from the manufacture’s specifications; for the FML use a K value which is the greatest value 
from the manufacture’s specifications; GCL (3 x 10-9 cm/sec) or other proposed soil barrier layer for 
an alternate liner. 
  
Input Parameters for HELP Simulation #10 (Proposed Alternate Liner - Tier II) 
 
Weather data 
 
City/State:  The weather data should be from the nearest reporting station that has at least 40 years of 
data. 
 
Latitude:  The latitude must be specific for the site to use in synthesizing solar radiation data. 
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Evaporative zone depth:  18” to 28” corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 5 - e.g., Clovis would be 20”; Santa Fe and Roswell would be 
24”; Las Cruces, Albuquerque, and Farmington would be 28”) 
 
Maximum leaf area index:  0.8 to 1.6 corresponding with “poor” vegetation (see EPA Engineering 
Documentation for Version 3, Figure 3 - e.g., Clovis would be 1.6; Santa Fe and Roswell would be 
1.2; Farmington would be 1.0; Las Cruces and Albuquerque would be 0.8) 
 
Growing season start and end day: from solar radiation data (default) 
 
Average wind speed: from solar radiation data (default) 
 
Relative humidity: from solar radiation data (default) 
 
Precipitation:  daily precipitation from 28 consecutive years for the appropriate weather reporting 
station 
 
Temperature:  daily* minimum and maximum temperatures corresponding with 28 consecutive years 
for the appropriate weather reporting station 
(*may be monthly averages if manual entry is used) 
 
Solar radiation data: synthetically generated using coefficients for the appropriate* default (HELP) 
weather reporting station (*should be the closest by distance or latitude - consult with the Department 
if the appropriate station is not obvious) 
 
Landfill Cover Data 
 
Type of vegetation: Type 2 for “poor” 
 
SCS Runoff curve #:  may be generated from HELP or  user specified* (*must be justified) 
 
% of area allowing runoff:  100%; “closed” 
 
Surface area:   entire disposal area of landfill or cell (leachate collection basin) 
 
Soil and Design Data 
 
Source of soil characteristics:  geotechnical data should be obtained from the source material. 
 
Number of layers:  There should be a layer for each type of material used (or compacted v. non-
compacted) 
 
Layer Number:   (There should be a justification sheet for each layer.) 
 
Thickness:  6” of topsoil, Proposed thickness of infiltration layer or rooting medium or drainage layer, 
Possible GCL (0.24”) or FML, subgrade thickness for GCL or FML (minimum of 6”), 12” of 
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intermediate cover layer* (*optional for modeling);  Proposed thickness of solid waste (this thickness 
will vary depending on landfill design); 24” of drainage/protection layer; possible geonet*; FML; 24” 
of 1 x 10-7 cm/sec clay barrier layer for prescriptive liner or GCL or other proposed thickness of clay 
barrier layer for an alternate liner. 
 
Layer type:  Type “1” - vertical percolation layer for all* cover materials including GCLs used 
(*consult with the Department if a FML is proposed to be used in the cover). Type “1”, vertical 
percolation layer, must be used for solid waste.  Type “2” for lateral drainage layer - slope 
(minimum of 2%) and drainage length must be designated (consult with the Department if leachate 
recirculation is proposed); Type “4” for geomembrane liners - geomembrane pinhole density of 
1/acre, geomembrane installation defects of 4/acre and liner installation quality of “good”; Type “3” 
for barrier soil layers including GCLs (any soil layer underlying a geomembrane must be considered 
to be a barrier soil layer) 
 
Soil texture:  The texture # should approximate the geotechnical characteristics (see EPA HELP User’s 
Guide for Version 3, Table 4). 
 
Total porosity:  If the actual porosity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Field capacity:  If the actual field capacity is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Wilting point:  If the actual wilting point is not known, then the default value may be used that most 
closely approximates the geotechnical characteristics. 
 
Moisture content: The moisture content must be initialized to be the value of the previous 
simulation’s (from Simulation #9) moisture content output as the input for the following simulation 
(Simulation #10). 
 
Saturated hydraulic conductivity (K):  The K must be tested for the actual value unless the K is less 
than 1 x 10-5 cm/sec* (e.g., If the tested K is 5 x 10-5 cm/sec, then model the proposed thickness of the 
infiltration layer at 5 x 10-5 cm/sec.  However, if the tested K is 2 x 10-6, the lowest value to be 
modeled would be 1 x 10-5 cm/sec). *1 x 10-5 cm/sec is the lowest acceptable K for soils used in covers 
due to desiccation and root penetration; unless a GCL is proposed, then the actual K may be modeled 
for the GCL layer (i.e., 0.24” at 3 x 10-9 cm/sec). For compacted municipal solid waste with a HELP 
soil texture number of “18” will have a K of 1 x 10-3 cm/sec. For the 24” of drainage/protection layer 
use the tested K for modeling the proposed alternate liner design; for a possible geonet use the lowest 
value from the manufacture’s specifications; for the FML use a K value which is the greatest value 
from the manufacture’s specifications; GCL (3 x 10-9 cm/sec) or other proposed soil barrier layer for 
an alternate liner. 
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Equivalency Demonstrations 
 
Typical “New” Landfill: 
 
Alternate Cover Design Equivalency Demonstration (two simulations) 
 
 Simulation #3 & (either Simulation #5 or #6) 
 
Average Annual Percolation from bottom layer of Simulation #3 must be less than or equal to 
(equivalent*) the Average Annual Percolation from the bottom layer of Simulation #5 or #6 
(depending on the proposed liner design). 
 
Alternate Liner Design Equivalency Demonstration  
 
 Tier I (two simulations) - Simulation #5 & Simulation #6 
 
Average Annual Percolation from bottom layer of Simulation #6 must be less than or equal to 
(equivalent*) the Average Annual Percolation from the bottom layer of Simulation #5. 
 
 Tier II (four simulations) - Simulations #7, #8, #9, #10 
 
Average Annual Percolation from bottom layer of Simulation #7 must decrease to zero for Simulations 
#9 & #10. 
 
For closing an “old” (no liner system) landfill: 
 
Alternate Cover Design Equivalency Demonstration (two simulations) 
 
 Simulation #1 & Simulation #2 
 
Average Annual Percolation from bottom layer of Simulation #2 must be less than or equal to 
(equivalent*) the Average Annual Percolation from the bottom layer of Simulation #1 
 
 
 
Submit hardcopies of all output files and submit all input files on 3.5” diskette. 
 
 
*If the two Average Annual Percolation values are within 0.00001” of each other, then the 
demonstration is successful since these values are practically equal (the definition of equivalent) and 
well within modeling uncertainty.   



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment E 
Summary of Help Model Input Parameters 



 



WSA.OUT
 �
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\HELP3\WTSMODEL\WS.D4                           
 TEMPERATURE DATA FILE:      C:\HELP3\WTSMODEL\WS.D7                           
 SOLAR RADIATION DATA FILE:  C:\HELP3\WTSMODEL\WS.D13                          
 EVAPOTRANSPIRATION DATA:    C:\HELP3\WTSMODEL\WS.D11                          
 SOIL AND DESIGN DATA FILE:  C:\HELP3\WTSMODEL\WS.D10                          
 OUTPUT DATA FILE:           C:\HELP3\WTSMODEL\WSA.OUT                         

 TIME:  16:45     DATE:  12/18/2008

 
 ******************************************************************************

      TITLE:  WHITE SANDS MISSILE RANGE ALTERNATIVE COVER                 

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1113 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC
          NOTE:  SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY  1.60
                   FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

 
                                    LAYER  2
                                    --------
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                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     30.00   INCHES
            POROSITY                    =      0.4730 VOL/VOL
            FIELD CAPACITY              =      0.2220 VOL/VOL
            WILTING POINT               =      0.1040 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1335 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.440000003000E-03 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 6 WITH A
                   POOR STAND OF GRASS, A SURFACE SLOPE OF  5.%
                   AND A SLOPE LENGTH OF  750. FEET.

         SCS RUNOFF CURVE NUMBER             =     79.20
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =     40.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     28.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      3.605  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =     13.124  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      2.798  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =      4.673  INCHES
         TOTAL INITIAL WATER                 =      4.673  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  32.22 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.80
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  28.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA FOR     White Sands Natl MonNew Mexico          
                   WAS ENTERED FROM A EARTH INFO CLIMATEDATA.

          NOTE:  TEMPERATURE DATA FOR     White Sand Natl     Mon New Mexico      
                   WAS ENTERED FROM A EARTH INFO CLIMATEDATA.
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          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  32.22 DEGREES

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1984
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.102  0.1251    0.0000 .0000E+00 .0000E+00 
    2         0.00  0.000  0.105  0.1213    0.0000 .0000E+00 .0000E+00 
    3         0.02  0.000  0.111  0.1181    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.078  0.1153    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.061  0.1131    0.0000 .0000E+00 .0000E+00 
    6         0.00  0.000  0.052  0.1113    0.0000 .0000E+00 .0000E+00 
    7         0.00  0.000  0.046  0.1096    0.0000 .0000E+00 .0000E+00 
    8         0.29  0.000  0.035  0.1187    0.0000 .0000E+00 .0000E+00 
    9         0.00  0.000  0.038  0.1174    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.035  0.1161    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.033  0.1149    0.0000 .0000E+00 .0000E+00 
   12         0.00  0.000  0.031  0.1138    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.030  0.1127    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.029  0.1117    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.027  0.1107    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.026  0.1098    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.025  0.1089    0.0000 .0000E+00 .0000E+00 
   18         0.00  0.000  0.025  0.1080    0.0000 .0000E+00 .0000E+00 
   19         0.00  0.000  0.024  0.1072    0.0000 .0000E+00 .0000E+00 
   20         0.00  0.000  0.023  0.1063    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.016  0.1058    0.0000 .0000E+00 .0000E+00 
   22         0.00  0.000  0.009  0.1054    0.0000 .0000E+00 .0000E+00 
   23         0.00  0.000  0.004  0.1053    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.002  0.1052    0.0000 .0000E+00 .0000E+00 
   25         0.00  0.000  0.001  0.1052    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.001  0.1051    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.001  0.1051    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.001  0.1051    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.001  0.1051    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.000  0.1051    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   33         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   35         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   36         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   38         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
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   39         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   41         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   42         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   49         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   51         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   54         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.000  0.1050    0.0000 .0000E+00 .0000E+00 
   65         0.32  0.000  0.003  0.1163    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.007  0.1161    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.007  0.1158    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.006  0.1156    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.007  0.1153    0.0000 .0000E+00 .0000E+00 
   70         0.00  0.000  0.008  0.1151    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.009  0.1147    0.0000 .0000E+00 .0000E+00 
   72         0.00  0.000  0.009  0.1144    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.009  0.1141    0.0000 .0000E+00 .0000E+00 
   74         0.00  0.000  0.009  0.1137    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.009  0.1134    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.009  0.1130    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.009  0.1127    0.0000 .0000E+00 .0000E+00 
   78         0.00  0.000  0.009  0.1124    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.009  0.1120    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.009  0.1117    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.009  0.1114    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.009  0.1110    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.009  0.1107    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.009  0.1104    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.009  0.1100    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.009  0.1097    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.009  0.1094    0.0000 .0000E+00 .0000E+00 
   88         0.00  0.000  0.009  0.1090    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.009  0.1087    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.009  0.1084    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.009  0.1081    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.009  0.1077    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.009  0.1074    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.009  0.1071    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.009  0.1067    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.009  0.1064    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.009  0.1061    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.009  0.1058    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.009  0.1054    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.011  0.1051    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.010  0.1047    0.0000 .0000E+00 .0000E+00 
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  102         0.00  0.000  0.003  0.1046    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.002  0.1045    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.002  0.1044    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.002  0.1044    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.002  0.1043    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.002  0.1042    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.002  0.1042    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.003  0.1041    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.003  0.1040    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.003  0.1039    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.002  0.1038    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.002  0.1037    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.002  0.1037    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.002  0.1036    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.003  0.1035    0.0000 .0000E+00 .0000E+00 
  117         0.00  0.000  0.002  0.1034    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.003  0.1033    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.003  0.1032    0.0000 .0000E+00 .0000E+00 
  120         0.00  0.000  0.002  0.1031    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.002  0.1031    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.003  0.1030    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.003  0.1029    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.003  0.1027    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.003  0.1026    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.004  0.1025    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.004  0.1024    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.003  0.1022    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.004  0.1021    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.004  0.1020    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.004  0.1018    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.004  0.1017    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.004  0.1015    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.004  0.1014    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.005  0.1012    0.0000 .0000E+00 .0000E+00 
  136         0.11  0.000  0.007  0.1049    0.0000 .0000E+00 .0000E+00 
  137         0.72  0.000  0.010  0.1302    0.0000 .0000E+00 .0000E+00 
  138         0.03  0.000  0.139  0.1263    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.273  0.1166    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.161  0.1109    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.061  0.1087    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.063  0.1064    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.055  0.1045    0.0000 .0000E+00 .0000E+00 
  144         0.00  0.000  0.052  0.1026    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.037  0.1013    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.020  0.1005    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.009  0.1002    0.0000 .0000E+00 .0000E+00 
  148         0.00  0.000  0.008  0.1000    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  154         1.64  0.009  0.019  0.1575    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.243  0.1488    0.0000 .0000E+00 .0000E+00 
  156         0.00  0.000  0.261  0.1395    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.287  0.1292    0.0000 .0000E+00 .0000E+00 
  158         0.00  0.000  0.273  0.1195    0.0000 .0000E+00 .0000E+00 
  159         0.00  0.000  0.333  0.1076    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.157  0.1020    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.044  0.1004    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.012  0.1000    0.0000 .0000E+00 .0000E+00 
  163         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 

Page 5



WSA.OUT
  165         0.08  0.000  0.009  0.1025    0.0000 .0000E+00 .0000E+00 
  166         0.00  0.000  0.005  0.1023    0.0000 .0000E+00 .0000E+00 
  167         0.89  0.000  0.027  0.1331    0.0000 .0000E+00 .0000E+00 
  168         0.30  0.000  0.177  0.1375    0.0000 .0000E+00 .0000E+00 
  169         0.01  0.000  0.239  0.1293    0.0000 .0000E+00 .0000E+00 
  170         0.00  0.000  0.271  0.1197    0.0000 .0000E+00 .0000E+00 
  171         0.82  0.000  0.243  0.1403    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.348  0.1278    0.0000 .0000E+00 .1101E-05 
  173         0.00  0.000  0.316  0.1165    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.356  0.1038    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.101  0.1002    0.0000 .0000E+00 .0000E+00 
  176         0.08  0.000  0.021  0.1023    0.0000 .0000E+00 .0000E+00 
  177         0.00  0.000  0.011  0.1020    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.017  0.1013    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.013  0.1009    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.013  0.1004    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.011  0.1000    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.002  0.1000    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  185         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  188         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  189         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  190         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  191         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  193         0.68  0.000  0.023  0.1234    0.0000 .0000E+00 .0000E+00 
  194  *      0.00  0.000  0.087  0.1203    0.0000 .0000E+00 .0000E+00 
  195         0.00  0.000  0.251  0.1113    0.0000 .0000E+00 .0000E+00 
  196         0.00  0.000  0.159  0.1056    0.0000 .0000E+00 .0000E+00 
  197         0.00  0.000  0.089  0.1024    0.0000 .0000E+00 .0000E+00 
  198         0.00  0.000  0.059  0.1003    0.0000 .0000E+00 .0000E+00 
  199         0.00  0.000  0.009  0.1000    0.0000 .0000E+00 .0000E+00 
  200         0.47  0.000  0.038  0.1154    0.0000 .0000E+00 .0000E+00 
  201         0.00  0.000  0.184  0.1089    0.0000 .0000E+00 .0000E+00 
  202         0.00  0.000  0.046  0.1072    0.0000 .0000E+00 .0000E+00 
  203         0.15  0.000  0.048  0.1109    0.0000 .0000E+00 .0000E+00 
  204         0.00  0.000  0.226  0.1028    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.045  0.1012    0.0000 .0000E+00 .0000E+00 
  206         0.14  0.000  0.030  0.1051    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.013  0.1046    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.026  0.1037    0.0000 .0000E+00 .0000E+00 
  209         0.14  0.000  0.039  0.1074    0.0000 .0000E+00 .0000E+00 
  210         0.00  0.000  0.036  0.1061    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.027  0.1051    0.0000 .0000E+00 .1070E-05 
  212         0.00  0.000  0.036  0.1038    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.039  0.1025    0.0000 .0000E+00 .0000E+00 
  214  *      0.00  0.000  0.024  0.1016    0.0000 .0000E+00 .0000E+00 
  215         0.19  0.000  0.016  0.1078    0.0000 .0000E+00 .0000E+00 
  216  *      0.13  0.000  0.120  0.1082    0.0000 .0000E+00 .0000E+00 
  217  *      0.09  0.000  0.104  0.1077    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.023  0.1069    0.0000 .0000E+00 .0000E+00 
  219         0.00  0.000  0.033  0.1057    0.0000 .0000E+00 .0000E+00 
  220         0.10  0.000  0.039  0.1079    0.0000 .0000E+00 .0000E+00 
  221         0.00  0.000  0.132  0.1032    0.0000 .0000E+00 .0000E+00 
  222  *      0.25  0.000  0.069  0.1039    0.0000 .0000E+00 .0000E+00 
  223         0.59  0.000  0.000  0.1254    0.0000 .0000E+00 .0000E+00 
  224         0.02  0.000  0.192  0.1245    0.0000 .0000E+00 .0000E+00 
  225         0.00  0.000  0.212  0.1169    0.0000 .0000E+00 .0000E+00 
  226         0.13  0.000  0.171  0.1155    0.0000 .0000E+00 .1072E-05 
  227  *      0.00  0.000  0.133  0.1107    0.0000 .0000E+00 .0000E+00 
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  228  *      0.00  0.000  0.122  0.1064    0.0000 .0000E+00 .1048E-05 
  229  *      0.00  0.000  0.113  0.1023    0.0000 .0000E+00 .0000E+00 
  230         0.00  0.000  0.054  0.1004    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.000  0.010  0.1000    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.002  0.1000    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  234         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  235         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  236         0.21  0.000  0.013  0.1070    0.0000 .0000E+00 .0000E+00 
  237         0.27  0.000  0.113  0.1126    0.0000 .0000E+00 .0000E+00 
  238         0.67  0.000  0.161  0.1307    0.0000 .0000E+00 .0000E+00 
  239         0.19  0.000  0.159  0.1319    0.0000 .0000E+00 .0000E+00 
  240         0.00  0.000  0.220  0.1240    0.0000 .0000E+00 .1107E-05 
  241         0.00  0.000  0.261  0.1147    0.0000 .0000E+00 .0000E+00 
  242         0.00  0.000  0.272  0.1050    0.0000 .0000E+00 .0000E+00 
  243         0.10  0.000  0.158  0.1029    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.049  0.1011    0.0000 .0000E+00 .0000E+00 
  245         0.00  0.000  0.027  0.1002    0.0000 .0000E+00 .0000E+00 
  246         0.00  0.000  0.004  0.1000    0.0000 .0000E+00 .0000E+00 
  247         0.06  0.000  0.019  0.1015    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.008  0.1012    0.0000 .0000E+00 .0000E+00 
  249         0.00  0.000  0.015  0.1007    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.013  0.1002    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.005  0.1000    0.0000 .0000E+00 .0000E+00 
  252         0.00  0.000  0.002  0.1000    0.0000 .0000E+00 .0000E+00 
  253         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .1078E-05 
  254         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .1081E-05 
  255         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  256         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  257         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  258         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  261         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  262         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  263         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  264         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  266         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  267         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  268         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  269         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  270         0.12  0.000  0.010  0.1039    0.0000 .0000E+00 .0000E+00 
  271         0.06  0.000  0.032  0.1049    0.0000 .0000E+00 .0000E+00 
  272         0.00  0.000  0.050  0.1031    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.054  0.1012    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.015  0.1006    0.0000 .0000E+00 .0000E+00 
  275         0.00  0.000  0.011  0.1003    0.0000 .0000E+00 .0000E+00 
  276         0.00  0.000  0.007  0.1000    0.0000 .0000E+00 .0000E+00 
  277         0.30  0.000  0.011  0.1103    0.0000 .0000E+00 .0000E+00 
  278         0.25  0.000  0.094  0.1159    0.0000 .0000E+00 .0000E+00 
  279         0.00  0.000  0.112  0.1119    0.0000 .0000E+00 .0000E+00 
  280         0.00  0.000  0.143  0.1068    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.000  0.123  0.1024    0.0000 .0000E+00 .0000E+00 
  282         0.00  0.000  0.054  0.1004    0.0000 .0000E+00 .0000E+00 
  283         0.00  0.000  0.012  0.1000    0.0000 .0000E+00 .0000E+00 
  284         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  285         0.10  0.000  0.014  0.1030    0.0000 .0000E+00 .0000E+00 
  286         0.11  0.000  0.013  0.1065    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.071  0.1040    0.0000 .0000E+00 .0000E+00 
  288         0.00  0.000  0.056  0.1020    0.0000 .0000E+00 .0000E+00 
  289         0.08  0.000  0.033  0.1037    0.0000 .0000E+00 .0000E+00 
  290         0.00  0.000  0.011  0.1033    0.0000 .0000E+00 .0000E+00 
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  291         0.00  0.000  0.019  0.1026    0.0000 .0000E+00 .0000E+00 
  292         0.12  0.000  0.016  0.1063    0.0000 .0000E+00 .0000E+00 
  293         0.00  0.000  0.076  0.1036    0.0000 .0000E+00 .0000E+00 
  294         0.04  0.000  0.033  0.1038    0.0000 .0000E+00 .0000E+00 
  295         0.14  0.000  0.021  0.1081    0.0000 .0000E+00 .0000E+00 
  296         0.06  0.000  0.068  0.1078    0.0000 .0000E+00 .0000E+00 
  297         0.27  0.000  0.086  0.1144    0.0000 .0000E+00 .0000E+00 
  298         0.45  0.000  0.072  0.1279    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.051  0.1260    0.0000 .0000E+00 .0000E+00 
  300         0.11  0.000  0.079  0.1272    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.120  0.1229    0.0000 .0000E+00 .0000E+00 
  302         0.00  0.000  0.095  0.1195    0.0000 .0000E+00 .0000E+00 
  303         0.00  0.000  0.103  0.1158    0.0000 .0000E+00 .0000E+00 
  304         0.00  0.000  0.099  0.1123    0.0000 .0000E+00 .0000E+00 
  305         0.00  0.000  0.104  0.1085    0.0000 .0000E+00 .0000E+00 
  306         0.00  0.000  0.091  0.1053    0.0000 .0000E+00 .0000E+00 
  307         0.00  0.000  0.104  0.1015    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.036  0.1003    0.0000 .0000E+00 .0000E+00 
  309         0.00  0.000  0.004  0.1001    0.0000 .0000E+00 .0000E+00 
  310         0.00  0.000  0.001  0.1001    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.001  0.1001    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.001  0.1001    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  315  *      0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  322         0.33  0.000  0.009  0.1115    0.0000 .0000E+00 .0000E+00 
  323         0.06  0.000  0.056  0.1117    0.0000 .0000E+00 .0000E+00 
  324         0.04  0.000  0.055  0.1111    0.0000 .0000E+00 .0000E+00 
  325         0.07  0.000  0.056  0.1116    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.055  0.1097    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.064  0.1074    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.073  0.1048    0.0000 .0000E+00 .0000E+00 
  329         0.61  0.000  0.068  0.1241    0.0000 .0000E+00 .0000E+00 
  330         0.02  0.000  0.060  0.1227    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.074  0.1201    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.067  0.1177    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.062  0.1154    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.078  0.1127    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.071  0.1101    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.080  0.1073    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.071  0.1048    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.086  0.1017    0.0000 .0000E+00 .0000E+00 
  339         0.51  0.000  0.082  0.1170    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.056  0.1150    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.058  0.1129    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.068  0.1105    0.0000 .0000E+00 .0000E+00 
  343         0.03  0.000  0.086  0.1085    0.0000 .0000E+00 .0000E+00 
  344         0.00  0.000  0.087  0.1054    0.0000 .0000E+00 .0000E+00 
  345         0.00  0.000  0.085  0.1023    0.0000 .0000E+00 .0000E+00 
  346         0.00  0.000  0.047  0.1007    0.0000 .0000E+00 .0000E+00 
  347         0.26  0.000  0.027  0.1090    0.0000 .0000E+00 .0000E+00 
  348         0.60  0.000  0.052  0.1286    0.0000 .0000E+00 .0000E+00 
  349         0.60  0.000  0.060  0.1478    0.0000 .0000E+00 .0000E+00 
  350         0.28  0.000  0.084  0.1548    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.073  0.1522    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.074  0.1496    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.078  0.1468    0.0000 .0000E+00 .0000E+00 
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  354         0.08  0.000  0.088  0.1465    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.085  0.1435    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.085  0.1404    0.0000 .0000E+00 .0000E+00 
  357         0.00  0.000  0.079  0.1376    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.078  0.1348    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.084  0.1318    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.089  0.1286    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.091  0.1254    0.0000 .0000E+00 .0000E+00 
  362         0.00  0.000  0.078  0.1226    0.0000 .0000E+00 .0000E+00 
  363         0.41  0.000  0.116  0.1331    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.101  0.1295    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.097  0.1261    0.0000 .0000E+00 .0000E+00 
  366         0.00  0.000  0.083  0.1231    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1984
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.31    0.00    0.32    0.00    0.86    3.82
                                  1.58    2.94    0.24    2.03    1.13    2.77
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.009
                                  0.000   0.000   0.000   0.000   0.000   0.000
 
 EVAPOTRANSPIRATION               0.973   0.001   0.232   0.140   0.948   3.810
                                  1.510   2.976   0.254   1.809   1.085   2.407
 
 PERCOLATION/LEAKAGE THROUGH      0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
   LAYER  2                       0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1984
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           16.00        2323200.500    100.00
 
   RUNOFF                                   0.009          1318.595      0.06
 
   EVAPOTRANSPIRATION                      16.146       2344375.000    100.91
 
   PERC./LEAKAGE THROUGH LAYER  2           0.000008          1.097      0.00
 
   CHANGE IN WATER STORAGE                 -0.155        -22494.676     -0.97
 
   SOIL WATER AT START OF YEAR              4.673        678486.687
 
   SOIL WATER AT END OF YEAR                4.518        655992.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.445      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1985
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.098  0.1196    0.0000 .0000E+00 .0000E+00 
    2  *      0.00  0.000  0.067  0.1172    0.0000 .0000E+00 .0000E+00 
    3  *      0.00  0.000  0.067  0.1148    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.086  0.1118    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.091  0.1085    0.0000 .0000E+00 .0000E+00 
    6         0.00  0.000  0.080  0.1057    0.0000 .0000E+00 .0000E+00 
    7         0.00  0.000  0.062  0.1035    0.0000 .0000E+00 .0000E+00 
    8         0.00  0.000  0.052  0.1016    0.0000 .0000E+00 .0000E+00 
    9         0.00  0.000  0.024  0.1007    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.003  0.1006    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.002  0.1006    0.0000 .0000E+00 .0000E+00 
   12         0.03  0.000  0.011  0.1012    0.0000 .0000E+00 .0000E+00 
   13  *      0.36  0.000  0.059  0.1019    0.0000 .0000E+00 .0000E+00 
   14  *      0.04  0.000  0.048  0.1026    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.084  0.1034    0.0000 .0000E+00 .0000E+00 
   16         0.28  0.000  0.030  0.1176    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.048  0.1159    0.0000 .0000E+00 .0000E+00 
   18         0.00  0.000  0.070  0.1134    0.0000 .0000E+00 .0000E+00 
   19         0.00  0.000  0.092  0.1101    0.0000 .0000E+00 .0000E+00 
   20         0.00  0.000  0.087  0.1070    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.060  0.1049    0.0000 .0000E+00 .0000E+00 
   22  *      0.00  0.000  0.050  0.1031    0.0000 .0000E+00 .0000E+00 
   23         0.00  0.000  0.044  0.1015    0.0000 .0000E+00 .0000E+00 
   24         0.09  0.000  0.038  0.1034    0.0000 .0000E+00 .0000E+00 
   25         0.02  0.000  0.014  0.1036    0.0000 .0000E+00 .0000E+00 
   26         0.17  0.000  0.010  0.1093    0.0000 .0000E+00 .0000E+00 
   27         0.27  0.000  0.025  0.1180    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.074  0.1154    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.088  0.1122    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.102  0.1086    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.065  0.1063    0.0000 .0000E+00 .0000E+00 
   32  *      0.01  0.000  0.010  0.1063    0.0000 .0000E+00 .0000E+00 
   33  *      0.00  0.000  0.050  0.1045    0.0000 .0000E+00 .0000E+00 
   34  *      0.00  0.000  0.040  0.1031    0.0000 .0000E+00 .0000E+00 
   35         0.17  0.000  0.046  0.1075    0.0000 .0000E+00 .0000E+00 
   36         0.00  0.000  0.039  0.1061    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.038  0.1048    0.0000 .0000E+00 .0000E+00 
   38         0.00  0.000  0.035  0.1035    0.0000 .0000E+00 .0000E+00 
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   39         0.00  0.000  0.027  0.1026    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.010  0.1022    0.0000 .0000E+00 .0000E+00 
   41         0.00  0.000  0.010  0.1019    0.0000 .0000E+00 .0000E+00 
   42         0.00  0.000  0.007  0.1016    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.007  0.1013    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.006  0.1011    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.006  0.1009    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.006  0.1007    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.006  0.1005    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.004  0.1003    0.0000 .0000E+00 .0000E+00 
   49         0.00  0.000  0.000  0.1003    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.000  0.1003    0.0000 .0000E+00 .0000E+00 
   51         0.00  0.000  0.000  0.1003    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.000  0.1003    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.000  0.1003    0.0000 .0000E+00 .0000E+00 
   54         0.21  0.000  0.008  0.1075    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.011  0.1072    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.010  0.1068    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.011  0.1064    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.013  0.1059    0.0000 .0000E+00 .0000E+00 
   59         0.03  0.000  0.019  0.1063    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.014  0.1058    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.012  0.1053    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.013  0.1049    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.013  0.1044    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.013  0.1039    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.013  0.1035    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.013  0.1030    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.013  0.1025    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.013  0.1021    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.011  0.1017    0.0000 .0000E+00 .0000E+00 
   70         0.00  0.000  0.004  0.1015    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.004  0.1013    0.0000 .0000E+00 .0000E+00 
   72         0.00  0.000  0.004  0.1012    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.004  0.1011    0.0000 .0000E+00 .0000E+00 
   74         0.16  0.000  0.009  0.1065    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.008  0.1062    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.008  0.1059    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.008  0.1056    0.0000 .0000E+00 .0000E+00 
   78         0.08  0.000  0.015  0.1079    0.0000 .0000E+00 .0000E+00 
   79         0.10  0.000  0.016  0.1109    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.009  0.1106    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.008  0.1103    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.008  0.1100    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.009  0.1097    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.010  0.1094    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.011  0.1090    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.011  0.1086    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.011  0.1082    0.0000 .0000E+00 .0000E+00 
   88         0.00  0.000  0.011  0.1078    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.011  0.1074    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.011  0.1070    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.011  0.1066    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.011  0.1062    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.011  0.1058    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.011  0.1054    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.011  0.1050    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.011  0.1046    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.011  0.1042    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.011  0.1038    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.011  0.1034    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.011  0.1030    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.012  0.1026    0.0000 .0000E+00 .0000E+00 
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  102         0.00  0.000  0.012  0.1022    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.011  0.1018    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.011  0.1014    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.011  0.1010    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.010  0.1006    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.012  0.1002    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.006  0.1000    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  117         0.22  0.000  0.007  0.1075    0.0000 .0000E+00 .0000E+00 
  118         0.60  0.000  0.013  0.1285    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.128  0.1239    0.0000 .0000E+00 .0000E+00 
  120         0.00  0.000  0.235  0.1155    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.215  0.1078    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.173  0.1016    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.042  0.1002    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.005  0.1000    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  137         0.45  0.000  0.022  0.1152    0.0000 .0000E+00 .0000E+00 
  138         0.05  0.000  0.172  0.1109    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.023  0.1100    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.027  0.1091    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.027  0.1081    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.024  0.1073    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.023  0.1065    0.0000 .0000E+00 .0000E+00 
  144         0.00  0.000  0.022  0.1057    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.023  0.1049    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.022  0.1041    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.022  0.1033    0.0000 .0000E+00 .0000E+00 
  148         0.00  0.000  0.026  0.1023    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.022  0.1015    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.026  0.1006    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.012  0.1002    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.005  0.1000    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  156         0.38  0.000  0.021  0.1127    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.168  0.1068    0.0000 .0000E+00 .0000E+00 
  158         0.00  0.000  0.022  0.1060    0.0000 .0000E+00 .0000E+00 
  159         0.00  0.000  0.023  0.1051    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.023  0.1043    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.023  0.1035    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.024  0.1026    0.0000 .0000E+00 .0000E+00 
  163         0.00  0.000  0.028  0.1017    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.028  0.1006    0.0000 .0000E+00 .0000E+00 
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  165         0.00  0.000  0.016  0.1001    0.0000 .0000E+00 .0000E+00 
  166         0.00  0.000  0.003  0.1000    0.0000 .0000E+00 .0000E+00 
  167         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  168         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  169         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  170         0.14  0.000  0.011  0.1045    0.0000 .0000E+00 .0000E+00 
  171         0.00  0.000  0.003  0.1044    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.015  0.1039    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.020  0.1032    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.022  0.1024    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.009  0.1021    0.0000 .0000E+00 .0000E+00 
  176         0.33  0.000  0.024  0.1130    0.0000 .0000E+00 .0000E+00 
  177         0.00  0.000  0.158  0.1073    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.180  0.1009    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.021  0.1002    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.005  0.1000    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  183         0.22  0.000  0.012  0.1074    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.137  0.1025    0.0000 .0000E+00 .0000E+00 
  185         0.03  0.000  0.034  0.1023    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.021  0.1016    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.010  0.1012    0.0000 .0000E+00 .0000E+00 
  188  *      0.00  0.000  0.006  0.1010    0.0000 .0000E+00 .0000E+00 
  189  *      0.00  0.000  0.005  0.1008    0.0000 .0000E+00 .0000E+00 
  190  *      0.00  0.000  0.005  0.1006    0.0000 .0000E+00 .0000E+00 
  191  *      0.00  0.000  0.005  0.1005    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.006  0.1003    0.0000 .0000E+00 .1090E-05 
  193         0.00  0.000  0.007  0.1000    0.0000 .0000E+00 .1901E-05 
  194         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  195  *      0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  196         0.23  0.000  0.011  0.1077    0.0000 .0000E+00 .0000E+00 
  197  *      0.00  0.000  0.079  0.1049    0.0000 .0000E+00 .0000E+00 
  198  *      0.00  0.000  0.097  0.1015    0.0000 .0000E+00 .0000E+00 
  199         0.13  0.000  0.026  0.1052    0.0000 .0000E+00 .0000E+00 
  200         0.05  0.000  0.056  0.1049    0.0000 .0000E+00 .0000E+00 
  201         0.00  0.000  0.080  0.1021    0.0000 .0000E+00 .0000E+00 
  202  *      0.00  0.000  0.015  0.1015    0.0000 .0000E+00 .0000E+00 
  203         0.45  0.000  0.032  0.1164    0.0000 .0000E+00 .0000E+00 
  204         0.02  0.000  0.159  0.1115    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.237  0.1030    0.0000 .0000E+00 .0000E+00 
  206         0.00  0.000  0.069  0.1005    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.015  0.1000    0.0000 .0000E+00 .1076E-05 
  208         0.25  0.000  0.023  0.1081    0.0000 .0000E+00 .0000E+00 
  209         0.00  0.000  0.119  0.1039    0.0000 .0000E+00 .0000E+00 
  210         0.08  0.000  0.110  0.1028    0.0000 .0000E+00 .0000E+00 
  211         0.31  0.000  0.045  0.1123    0.0000 .0000E+00 .1091E-05 
  212         0.05  0.000  0.167  0.1081    0.0000 .0000E+00 .1956E-05 
  213         0.00  0.000  0.110  0.1042    0.0000 .0000E+00 .0000E+00 
  214         0.31  0.000  0.081  0.1123    0.0000 .0000E+00 .0000E+00 
  215         0.50  0.000  0.173  0.1240    0.0000 .0000E+00 .0000E+00 
  216         0.03  0.000  0.184  0.1185    0.0000 .0000E+00 .0000E+00 
  217  *      0.00  0.000  0.122  0.1142    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.114  0.1101    0.0000 .0000E+00 .0000E+00 
  219         0.00  0.000  0.124  0.1057    0.0000 .0000E+00 .0000E+00 
  220  *      0.00  0.000  0.105  0.1020    0.0000 .0000E+00 .0000E+00 
  221         0.30  0.000  0.085  0.1096    0.0000 .0000E+00 .0000E+00 
  222         0.00  0.000  0.079  0.1068    0.0000 .0000E+00 .0000E+00 
  223         0.31  0.000  0.152  0.1125    0.0000 .0000E+00 .0000E+00 
  224         0.00  0.000  0.083  0.1095    0.0000 .0000E+00 .0000E+00 
  225  *      0.00  0.000  0.110  0.1056    0.0000 .0000E+00 .0000E+00 
  226  *      0.00  0.000  0.114  0.1015    0.0000 .0000E+00 .0000E+00 
  227         0.00  0.000  0.034  0.1003    0.0000 .0000E+00 .0000E+00 
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  228         0.00  0.000  0.008  0.1000    0.0000 .0000E+00 .3374E-05 
  229         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  230  *      1.24  0.000  0.068  0.1006    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.000  0.097  0.1383    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.155  0.1328    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.246  0.1240    0.0000 .0000E+00 .0000E+00 
  234         0.00  0.000  0.272  0.1143    0.0000 .0000E+00 .0000E+00 
  235         0.00  0.000  0.295  0.1038    0.0000 .0000E+00 .0000E+00 
  236         0.00  0.000  0.096  0.1003    0.0000 .0000E+00 .0000E+00 
  237         0.00  0.000  0.009  0.1000    0.0000 .0000E+00 .0000E+00 
  238         0.00  0.000  0.003  0.0999    0.0000 .0000E+00 .0000E+00 
  239         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  240         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  241         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  242         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  243         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  245         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  246         0.16  0.000  0.045  0.1040    0.0000 .0000E+00 .0000E+00 
  247         0.00  0.000  0.031  0.1029    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.069  0.1005    0.0000 .0000E+00 .0000E+00 
  249  *      0.00  0.000  0.011  0.1001    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.004  0.1000    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  252         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  253         0.11  0.000  0.037  0.1025    0.0000 .0000E+00 .0000E+00 
  254         0.00  0.000  0.030  0.1015    0.0000 .0000E+00 .0000E+00 
  255         0.00  0.000  0.030  0.1004    0.0000 .0000E+00 .0000E+00 
  256         0.00  0.000  0.008  0.1001    0.0000 .0000E+00 .0000E+00 
  257         0.04  0.000  0.034  0.1003    0.0000 .0000E+00 .1115E-05 
  258         0.03  0.000  0.031  0.1002    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.005  0.1001    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.003  0.1000    0.0000 .0000E+00 .0000E+00 
  261         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  262         0.42  0.000  0.092  0.1116    0.0000 .0000E+00 .0000E+00 
  263         0.50  0.000  0.117  0.1253    0.0000 .0000E+00 .0000E+00 
  264         0.00  0.000  0.117  0.1211    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.154  0.1156    0.0000 .0000E+00 .0000E+00 
  266  *      0.00  0.000  0.075  0.1129    0.0000 .0000E+00 .0000E+00 
  267         0.00  0.000  0.161  0.1072    0.0000 .0000E+00 .0000E+00 
  268         0.00  0.000  0.174  0.1010    0.0000 .0000E+00 .0000E+00 
  269  *      0.00  0.000  0.000  0.1010    0.0000 .0000E+00 .0000E+00 
  270         0.00  0.000  0.026  0.1000    0.0000 .0000E+00 .0000E+00 
  271         0.16  0.000  0.038  0.1044    0.0000 .0000E+00 .0000E+00 
  272         0.00  0.000  0.022  0.1036    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.051  0.1018    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.031  0.1007    0.0000 .0000E+00 .0000E+00 
  275         0.00  0.000  0.015  0.1001    0.0000 .0000E+00 .1121E-05 
  276         0.00  0.000  0.003  0.1000    0.0000 .0000E+00 .0000E+00 
  277         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  278         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .1074E-05 
  279         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  280  *      1.01  0.000  0.057  0.1006    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.000  0.088  0.1308    0.0000 .0000E+00 .0000E+00 
  282         0.07  0.000  0.092  0.1300    0.0000 .0000E+00 .0000E+00 
  283         0.00  0.000  0.152  0.1246    0.0000 .0000E+00 .0000E+00 
  284         1.06  0.000  0.142  0.1573    0.0000 .0000E+00 .0000E+00 
  285         0.00  0.000  0.146  0.1521    0.0000 .0000E+00 .0000E+00 
  286         0.00  0.000  0.158  0.1465    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.152  0.1411    0.0000 .0000E+00 .0000E+00 
  288         0.07  0.000  0.130  0.1389    0.0000 .0000E+00 .0000E+00 
  289         0.12  0.000  0.151  0.1378    0.0000 .0000E+00 .0000E+00 
  290         1.77  0.036  0.165  0.1938    0.0000 .0000E+00 .0000E+00 
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  291         0.00  0.000  0.159  0.1882    0.0000 .0000E+00 .0000E+00 
  292         0.00  0.000  0.116  0.1840    0.0000 .0000E+00 .0000E+00 
  293         0.00  0.000  0.129  0.1794    0.0000 .0000E+00 .0000E+00 
  294         0.00  0.000  0.130  0.1748    0.0000 .0000E+00 .0000E+00 
  295         0.00  0.000  0.121  0.1704    0.0000 .0000E+00 .0000E+00 
  296         0.00  0.000  0.150  0.1651    0.0000 .0000E+00 .0000E+00 
  297         0.00  0.000  0.134  0.1603    0.0000 .0000E+00 .0000E+00 
  298         0.00  0.000  0.136  0.1554    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.124  0.1510    0.0000 .0000E+00 .0000E+00 
  300         0.00  0.000  0.129  0.1464    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.080  0.1435    0.0000 .0000E+00 .0000E+00 
  302         0.03  0.000  0.072  0.1420    0.0000 .0000E+00 .0000E+00 
  303         0.00  0.000  0.052  0.1402    0.0000 .0000E+00 .0000E+00 
  304         0.00  0.000  0.046  0.1385    0.0000 .0000E+00 .0000E+00 
  305         0.00  0.000  0.042  0.1371    0.0000 .0000E+00 .0000E+00 
  306         0.00  0.000  0.038  0.1357    0.0000 .0000E+00 .0000E+00 
  307         0.00  0.000  0.036  0.1344    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.034  0.1332    0.0000 .0000E+00 .0000E+00 
  309         0.00  0.000  0.032  0.1321    0.0000 .0000E+00 .0000E+00 
  310         0.00  0.000  0.031  0.1310    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.029  0.1299    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.028  0.1289    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.027  0.1279    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.027  0.1270    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.026  0.1261    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.024  0.1252    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.023  0.1244    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.023  0.1236    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.022  0.1228    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.021  0.1220    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.021  0.1213    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.020  0.1206    0.0000 .0000E+00 .0000E+00 
  323         0.00  0.000  0.020  0.1199    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.020  0.1192    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.019  0.1185    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.019  0.1178    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.018  0.1171    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.018  0.1165    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.018  0.1159    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.018  0.1152    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.017  0.1146    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.017  0.1140    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.017  0.1134    0.0000 .0000E+00 .0000E+00 
  334         0.05  0.000  0.026  0.1143    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.016  0.1137    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.016  0.1131    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.016  0.1126    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.016  0.1120    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.015  0.1114    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.015  0.1109    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.015  0.1104    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.015  0.1098    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.015  0.1093    0.0000 .0000E+00 .0000E+00 
  344         0.00  0.000  0.015  0.1088    0.0000 .0000E+00 .0000E+00 
  345         0.00  0.000  0.014  0.1083    0.0000 .0000E+00 .0000E+00 
  346         0.05  0.000  0.023  0.1092    0.0000 .0000E+00 .0000E+00 
  347         0.00  0.000  0.014  0.1087    0.0000 .0000E+00 .0000E+00 
  348  *      0.00  0.000  0.014  0.1082    0.0000 .0000E+00 .0000E+00 
  349         0.00  0.000  0.014  0.1078    0.0000 .0000E+00 .0000E+00 
  350         0.00  0.000  0.014  0.1073    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.013  0.1068    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.013  0.1063    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.013  0.1058    0.0000 .0000E+00 .0000E+00 
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  354         0.00  0.000  0.013  0.1054    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.013  0.1049    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.013  0.1044    0.0000 .0000E+00 .0000E+00 
  357         0.00  0.000  0.013  0.1040    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.012  0.1035    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.010  0.1032    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.006  0.1030    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.005  0.1028    0.0000 .0000E+00 .0000E+00 
  362         0.00  0.000  0.004  0.1027    0.0000 .0000E+00 .0000E+00 
  363         0.00  0.000  0.003  0.1026    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.002  0.1025    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.002  0.1024    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1985
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    1.26    0.42    0.34    0.82    0.50    0.85
                                  1.82    2.69    1.42    4.13    0.05    0.05
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.000
                                  0.000   0.000   0.000   0.036   0.000   0.000
 
 EVAPOTRANSPIRATION               1.730   0.421   0.319   0.582   0.929   0.857
                                  1.592   2.919   1.368   3.065   0.729   0.382
 
 PERCOLATION/LEAKAGE THROUGH      0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
   LAYER  2                       0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1985
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           14.35        2083619.870    100.00
 
   RUNOFF                                   0.036          5263.866      0.25
 
   EVAPOTRANSPIRATION                      14.893       2162405.750    103.78
 
   PERC./LEAKAGE THROUGH LAYER  2           0.000014          2.003      0.00
 
   CHANGE IN WATER STORAGE                 -0.579        -84051.344     -4.03
 
   SOIL WATER AT START OF YEAR              4.518        655992.000
 
   SOIL WATER AT END OF YEAR                3.939        571940.687
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.276      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1986
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.01  0.000  0.009  0.1025    0.0000 .0000E+00 .0000E+00 
    2         0.00  0.000  0.003  0.1024    0.0000 .0000E+00 .0000E+00 
    3         0.00  0.000  0.002  0.1023    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.001  0.1023    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.001  0.1022    0.0000 .0000E+00 .0000E+00 
    6         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
    7         0.01  0.000  0.008  0.1023    0.0000 .0000E+00 .0000E+00 
    8  *      0.00  0.000  0.002  0.1023    0.0000 .0000E+00 .0000E+00 
    9  *      0.00  0.000  0.002  0.1022    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   12         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   18         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   19         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   20         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   21         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   22         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   23         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   25         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.000  0.1022    0.0000 .0000E+00 .0000E+00 
   33         0.02  0.000  0.008  0.1026    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.001  0.1026    0.0000 .0000E+00 .0000E+00 
   35         0.16  0.000  0.010  0.1079    0.0000 .0000E+00 .0000E+00 
   36         0.04  0.000  0.012  0.1089    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.005  0.1087    0.0000 .0000E+00 .0000E+00 
   38         0.05  0.000  0.012  0.1101    0.0000 .0000E+00 .0000E+00 
   39         0.01  0.000  0.012  0.1100    0.0000 .0000E+00 .0000E+00 
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   40         0.05  0.000  0.013  0.1114    0.0000 .0000E+00 .1990E-05 
   41         0.24  0.000  0.013  0.1195    0.0000 .0000E+00 .1028E-05 
   42         0.00  0.000  0.005  0.1193    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.005  0.1191    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.006  0.1189    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.007  0.1186    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.007  0.1184    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.007  0.1181    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.007  0.1178    0.0000 .0000E+00 .0000E+00 
   49         0.00  0.000  0.007  0.1176    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.007  0.1173    0.0000 .0000E+00 .0000E+00 
   51         0.00  0.000  0.007  0.1171    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.007  0.1168    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.007  0.1165    0.0000 .0000E+00 .0000E+00 
   54         0.00  0.000  0.007  0.1163    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.007  0.1160    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.007  0.1158    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.007  0.1155    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.007  0.1153    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.007  0.1150    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.007  0.1148    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.007  0.1145    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.007  0.1143    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.007  0.1140    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.007  0.1138    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.007  0.1136    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.007  0.1133    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.007  0.1131    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.007  0.1128    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.007  0.1126    0.0000 .0000E+00 .0000E+00 
   70         0.07  0.000  0.013  0.1146    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.007  0.1144    0.0000 .0000E+00 .0000E+00 
   72         0.11  0.000  0.014  0.1178    0.0000 .0000E+00 .0000E+00 
   73         0.13  0.000  0.014  0.1220    0.0000 .0000E+00 .0000E+00 
   74         0.00  0.000  0.008  0.1217    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.008  0.1214    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.008  0.1211    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.008  0.1208    0.0000 .0000E+00 .0000E+00 
   78         0.04  0.000  0.013  0.1217    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.007  0.1215    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.008  0.1212    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.008  0.1209    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.008  0.1207    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.007  0.1204    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.007  0.1202    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.007  0.1199    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.007  0.1196    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.007  0.1194    0.0000 .0000E+00 .0000E+00 
   88         0.00  0.000  0.007  0.1191    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.007  0.1189    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.007  0.1186    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.007  0.1183    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.008  0.1181    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.008  0.1178    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.008  0.1175    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.008  0.1172    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.008  0.1170    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.008  0.1167    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.008  0.1164    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.009  0.1161    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.009  0.1157    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.009  0.1154    0.0000 .0000E+00 .0000E+00 
  102         0.00  0.000  0.009  0.1151    0.0000 .0000E+00 .0000E+00 
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  103         0.00  0.000  0.009  0.1148    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.009  0.1144    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.010  0.1141    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.010  0.1137    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.010  0.1134    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.010  0.1130    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.010  0.1127    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.010  0.1123    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.011  0.1119    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.011  0.1115    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.012  0.1111    0.0000 .0000E+00 .0000E+00 
  114         0.01  0.000  0.017  0.1109    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.012  0.1104    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.013  0.1100    0.0000 .0000E+00 .0000E+00 
  117         0.00  0.000  0.013  0.1095    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.013  0.1091    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.014  0.1086    0.0000 .0000E+00 .0000E+00 
  120         0.00  0.000  0.015  0.1080    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.015  0.1075    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.016  0.1069    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.016  0.1063    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.017  0.1057    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.017  0.1051    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.016  0.1045    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.013  0.1041    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.017  0.1035    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.016  0.1029    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.017  0.1023    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.018  0.1017    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.019  0.1010    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.020  0.1003    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.008  0.1000    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  137         0.03  0.000  0.010  0.1007    0.0000 .0000E+00 .0000E+00 
  138         0.00  0.000  0.002  0.1006    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.004  0.1004    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.005  0.1003    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.005  0.1001    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.004  0.1000    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  144         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  147         0.05  0.000  0.010  0.1014    0.0000 .0000E+00 .0000E+00 
  148         0.02  0.000  0.009  0.1017    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.002  0.1017    0.0000 .0000E+00 .0000E+00 
  150         0.27  0.000  0.013  0.1108    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.012  0.1104    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.012  0.1100    0.0000 .0000E+00 .1119E-05 
  153         0.00  0.000  0.015  0.1095    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.018  0.1088    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.020  0.1081    0.0000 .0000E+00 .0000E+00 
  156         0.00  0.000  0.021  0.1074    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.022  0.1066    0.0000 .0000E+00 .0000E+00 
  158         0.00  0.000  0.024  0.1057    0.0000 .0000E+00 .0000E+00 
  159         0.00  0.000  0.024  0.1049    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.025  0.1040    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.024  0.1031    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.024  0.1023    0.0000 .0000E+00 .0000E+00 
  163         0.00  0.000  0.026  0.1013    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.028  0.1003    0.0000 .0000E+00 .0000E+00 
  165         0.00  0.000  0.009  0.1000    0.0000 .0000E+00 .0000E+00 
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  166         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  167         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  168         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  169         0.12  0.000  0.013  0.1038    0.0000 .0000E+00 .0000E+00 
  170         0.08  0.000  0.013  0.1062    0.0000 .0000E+00 .0000E+00 
  171         0.00  0.000  0.018  0.1055    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.019  0.1048    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.026  0.1039    0.0000 .0000E+00 .0000E+00 
  174         0.02  0.000  0.035  0.1034    0.0000 .0000E+00 .0000E+00 
  175         0.46  0.000  0.033  0.1186    0.0000 .0000E+00 .0000E+00 
  176         0.48  0.000  0.032  0.1346    0.0000 .0000E+00 .0000E+00 
  177         0.32  0.000  0.220  0.1382    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.259  0.1289    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.272  0.1192    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.214  0.1115    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.113  0.1075    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.099  0.1040    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.090  0.1007    0.0000 .0000E+00 .0000E+00 
  184         0.06  0.000  0.038  0.1015    0.0000 .0000E+00 .0000E+00 
  185         0.00  0.000  0.013  0.1010    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.017  0.1004    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.011  0.1000    0.0000 .0000E+00 .0000E+00 
  188         0.02  0.000  0.018  0.1001    0.0000 .0000E+00 .0000E+00 
  189         0.00  0.000  0.003  0.1000    0.0000 .0000E+00 .0000E+00 
  190         0.03  0.000  0.019  0.1004    0.0000 .0000E+00 .0000E+00 
  191         0.16  0.000  0.019  0.1054    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.034  0.1042    0.0000 .0000E+00 .1122E-05 
  193         0.00  0.000  0.041  0.1027    0.0000 .0000E+00 .0000E+00 
  194         0.00  0.000  0.018  0.1021    0.0000 .0000E+00 .0000E+00 
  195         0.00  0.000  0.016  0.1015    0.0000 .0000E+00 .0000E+00 
  196         0.00  0.000  0.009  0.1012    0.0000 .0000E+00 .0000E+00 
  197  *      0.00  0.000  0.011  0.1008    0.0000 .0000E+00 .0000E+00 
  198  *      0.27  0.000  0.080  0.1015    0.0000 .0000E+00 .0000E+00 
  199         0.02  0.000  0.202  0.1011    0.0000 .0000E+00 .0000E+00 
  200         0.00  0.000  0.014  0.1006    0.0000 .0000E+00 .1079E-05 
  201         0.00  0.000  0.013  0.1001    0.0000 .0000E+00 .1116E-05 
  202         0.23  0.000  0.022  0.1075    0.0000 .0000E+00 .0000E+00 
  203         0.26  0.000  0.042  0.1153    0.0000 .0000E+00 .0000E+00 
  204         0.00  0.000  0.033  0.1141    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.041  0.1126    0.0000 .0000E+00 .0000E+00 
  206         0.00  0.000  0.051  0.1108    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.053  0.1089    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.055  0.1070    0.0000 .0000E+00 .0000E+00 
  209         0.00  0.000  0.052  0.1051    0.0000 .0000E+00 .0000E+00 
  210         0.00  0.000  0.050  0.1033    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.055  0.1014    0.0000 .0000E+00 .0000E+00 
  212         0.00  0.000  0.031  0.1003    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.008  0.1000    0.0000 .0000E+00 .0000E+00 
  214         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  215         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  216         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  217         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  219         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  220         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  221         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  222         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  223         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  224         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  225         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  226         0.85  0.000  0.043  0.1288    0.0000 .0000E+00 .0000E+00 
  227         0.05  0.000  0.115  0.1264    0.0000 .0000E+00 .0000E+00 
  228         0.00  0.000  0.238  0.1179    0.0000 .0000E+00 .0000E+00 
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  229         0.00  0.000  0.232  0.1096    0.0000 .0000E+00 .0000E+00 
  230         0.00  0.000  0.188  0.1029    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.000  0.063  0.1007    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.016  0.1001    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.004  0.1000    0.0000 .0000E+00 .0000E+00 
  234         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  235         0.37  0.000  0.026  0.1122    0.0000 .0000E+00 .0000E+00 
  236         0.00  0.000  0.143  0.1071    0.0000 .0000E+00 .0000E+00 
  237         0.00  0.000  0.162  0.1013    0.0000 .0000E+00 .0000E+00 
  238         0.00  0.000  0.032  0.1002    0.0000 .0000E+00 .0000E+00 
  239         0.01  0.000  0.015  0.1000    0.0000 .0000E+00 .0000E+00 
  240  *      0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  241         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  242  *      0.46  0.000  0.072  0.1006    0.0000 .0000E+00 .0000E+00 
  243  *      0.00  0.000  0.068  0.1013    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.107  0.1040    0.0000 .0000E+00 .0000E+00 
  245  *      0.00  0.000  0.099  0.1040    0.0000 .0000E+00 .0000E+00 
  246         0.00  0.000  0.028  0.1030    0.0000 .0000E+00 .0000E+00 
  247         0.06  0.000  0.030  0.1041    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.008  0.1038    0.0000 .0000E+00 .0000E+00 
  249         0.11  0.000  0.039  0.1063    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.080  0.1035    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.026  0.1025    0.0000 .0000E+00 .0000E+00 
  252         0.00  0.000  0.028  0.1015    0.0000 .0000E+00 .0000E+00 
  253         0.00  0.000  0.012  0.1011    0.0000 .0000E+00 .0000E+00 
  254         0.00  0.000  0.009  0.1008    0.0000 .0000E+00 .1069E-05 
  255         0.12  0.000  0.022  0.1043    0.0000 .0000E+00 .0000E+00 
  256         0.00  0.000  0.028  0.1032    0.0000 .0000E+00 .0000E+00 
  257         0.00  0.000  0.017  0.1026    0.0000 .0000E+00 .1122E-05 
  258         0.50  0.000  0.039  0.1191    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.095  0.1157    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.162  0.1099    0.0000 .0000E+00 .0000E+00 
  261         0.00  0.000  0.159  0.1043    0.0000 .0000E+00 .0000E+00 
  262         0.00  0.000  0.089  0.1011    0.0000 .0000E+00 .0000E+00 
  263  *      0.00  0.000  0.024  0.1002    0.0000 .0000E+00 .0000E+00 
  264  *      0.00  0.000  0.006  0.1000    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  266         0.21  0.000  0.023  0.1066    0.0000 .0000E+00 .0000E+00 
  267         0.80  0.000  0.096  0.1318    0.0000 .0000E+00 .0000E+00 
  268         0.00  0.000  0.085  0.1287    0.0000 .0000E+00 .0000E+00 
  269         0.00  0.000  0.147  0.1235    0.0000 .0000E+00 .0000E+00 
  270         0.00  0.000  0.145  0.1183    0.0000 .0000E+00 .0000E+00 
  271         0.00  0.000  0.133  0.1135    0.0000 .0000E+00 .0000E+00 
  272         0.00  0.000  0.130  0.1089    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.138  0.1040    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.100  0.1004    0.0000 .0000E+00 .0000E+00 
  275         0.24  0.000  0.035  0.1077    0.0000 .0000E+00 .0000E+00 
  276         0.26  0.000  0.116  0.1129    0.0000 .0000E+00 .0000E+00 
  277         0.00  0.000  0.084  0.1099    0.0000 .0000E+00 .0000E+00 
  278         0.00  0.000  0.128  0.1053    0.0000 .0000E+00 .0000E+00 
  279         0.10  0.000  0.120  0.1046    0.0000 .0000E+00 .0000E+00 
  280         0.00  0.000  0.050  0.1028    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.000  0.034  0.1016    0.0000 .0000E+00 .0000E+00 
  282         0.00  0.000  0.013  0.1011    0.0000 .0000E+00 .0000E+00 
  283         0.10  0.000  0.030  0.1036    0.0000 .0000E+00 .0000E+00 
  284         0.05  0.000  0.023  0.1046    0.0000 .0000E+00 .0000E+00 
  285         0.14  0.000  0.036  0.1083    0.0000 .0000E+00 .0000E+00 
  286         0.00  0.000  0.075  0.1056    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.088  0.1025    0.0000 .0000E+00 .0000E+00 
  288         0.00  0.000  0.029  0.1014    0.0000 .0000E+00 .0000E+00 
  289         0.05  0.000  0.028  0.1022    0.0000 .0000E+00 .0000E+00 
  290         0.00  0.000  0.005  0.1021    0.0000 .0000E+00 .0000E+00 
  291  *      0.00  0.000  0.000  0.1021    0.0000 .0000E+00 .0000E+00 
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  292         0.03  0.000  0.022  0.1024    0.0000 .0000E+00 .0000E+00 
  293         0.00  0.000  0.005  0.1022    0.0000 .0000E+00 .0000E+00 
  294         0.00  0.000  0.009  0.1019    0.0000 .0000E+00 .0000E+00 
  295         0.00  0.000  0.008  0.1016    0.0000 .0000E+00 .0000E+00 
  296         0.00  0.000  0.008  0.1013    0.0000 .0000E+00 .0000E+00 
  297         0.00  0.000  0.006  0.1011    0.0000 .0000E+00 .3386E-05 
  298         0.00  0.000  0.006  0.1009    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.006  0.1007    0.0000 .0000E+00 .1159E-05 
  300         0.00  0.000  0.006  0.1004    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.006  0.1002    0.0000 .0000E+00 .1830E-05 
  302         0.00  0.000  0.006  0.1000    0.0000 .0000E+00 .1123E-05 
  303         0.00  0.000  0.002  0.1000    0.0000 .0000E+00 .2014E-05 
  304         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  305         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  306         1.13  0.000  0.028  0.1393    0.0000 .0000E+00 .0000E+00 
  307         1.31  0.007  0.084  0.1828    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.090  0.1796    0.0000 .0000E+00 .0000E+00 
  309         0.00  0.000  0.077  0.1769    0.0000 .0000E+00 .0000E+00 
  310         0.00  0.000  0.080  0.1740    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.095  0.1706    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.097  0.1672    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.086  0.1641    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.089  0.1609    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.081  0.1580    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.089  0.1548    0.0000 .0000E+00 .0000E+00 
  317         0.24  0.000  0.101  0.1598    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.096  0.1564    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.101  0.1528    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.101  0.1492    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.114  0.1451    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.097  0.1416    0.0000 .0000E+00 .0000E+00 
  323         0.34  0.000  0.108  0.1499    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.111  0.1460    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.097  0.1425    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.097  0.1390    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.085  0.1360    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.071  0.1335    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.061  0.1313    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.052  0.1294    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.046  0.1278    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.041  0.1263    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.038  0.1250    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.035  0.1237    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.033  0.1225    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.031  0.1214    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.030  0.1203    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.029  0.1193    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.027  0.1183    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.026  0.1174    0.0000 .0000E+00 .0000E+00 
  341         0.11  0.000  0.038  0.1200    0.0000 .0000E+00 .0000E+00 
  342         0.52  0.000  0.037  0.1372    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.024  0.1364    0.0000 .0000E+00 .0000E+00 
  344         0.15  0.000  0.035  0.1404    0.0000 .0000E+00 .0000E+00 
  345  *      0.00  0.000  0.059  0.1383    0.0000 .0000E+00 .0000E+00 
  346  *      0.00  0.000  0.023  0.1375    0.0000 .0000E+00 .0000E+00 
  347         0.00  0.000  0.022  0.1367    0.0000 .0000E+00 .0000E+00 
  348         0.00  0.000  0.021  0.1360    0.0000 .0000E+00 .0000E+00 
  349         0.00  0.000  0.021  0.1352    0.0000 .0000E+00 .0000E+00 
  350         0.22  0.000  0.033  0.1419    0.0000 .0000E+00 .0000E+00 
  351         0.50  0.000  0.096  0.1563    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.096  0.1529    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.064  0.1506    0.0000 .0000E+00 .0000E+00 
  354         0.00  0.000  0.063  0.1484    0.0000 .0000E+00 .0000E+00 
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  355         0.00  0.000  0.083  0.1454    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.086  0.1424    0.0000 .0000E+00 .0000E+00 
  357         0.09  0.000  0.085  0.1425    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.062  0.1403    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.067  0.1379    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.065  0.1356    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.068  0.1332    0.0000 .0000E+00 .0000E+00 
  362         0.00  0.000  0.062  0.1310    0.0000 .0000E+00 .0000E+00 
  363         0.00  0.000  0.052  0.1291    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.046  0.1275    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.041  0.1260    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1986
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.02    0.57    0.35    0.01    0.37    1.48
                                  1.05    1.74    1.80    0.97    3.02    1.59
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.000
                                  0.000   0.000   0.000   0.000   0.007   0.000
 
 EVAPOTRANSPIRATION               0.027   0.210   0.250   0.307   0.303   1.562
                                  1.253   1.430   2.006   1.083   2.348   1.525
 
 PERCOLATION/LEAKAGE THROUGH      0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
   LAYER  2                       0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1986
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           12.97        1883244.000    100.00
 
   RUNOFF                                   0.007          1013.441      0.05
 
   EVAPOTRANSPIRATION                      12.302       1786204.370     94.85
 
   PERC./LEAKAGE THROUGH LAYER  2           0.000019          2.781      0.00
 
   CHANGE IN WATER STORAGE                  0.661         96023.211      5.10
 
   SOIL WATER AT START OF YEAR              3.939        571940.687
 
   SOIL WATER AT END OF YEAR                4.600        667963.875
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000            0.174      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1987
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.034  0.1248    0.0000 .0000E+00 .0000E+00 
    2         0.00  0.000  0.035  0.1235    0.0000 .0000E+00 .0000E+00 
    3         0.00  0.000  0.033  0.1223    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.031  0.1212    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.030  0.1202    0.0000 .0000E+00 .0000E+00 
    6         0.00  0.000  0.029  0.1191    0.0000 .0000E+00 .0000E+00 
    7         0.00  0.000  0.027  0.1182    0.0000 .0000E+00 .0000E+00 
    8         0.00  0.000  0.026  0.1172    0.0000 .0000E+00 .0000E+00 
    9         0.00  0.000  0.025  0.1163    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.025  0.1154    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.024  0.1146    0.0000 .0000E+00 .0000E+00 
   12         0.00  0.000  0.023  0.1138    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.023  0.1129    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.022  0.1122    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.021  0.1114    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.021  0.1107    0.0000 .0000E+00 .0000E+00 
   17  *      0.21  0.000  0.077  0.1114    0.0000 .0000E+00 .0000E+00 
   18  *      0.00  0.000  0.057  0.1121    0.0000 .0000E+00 .0000E+00 
   19  *      0.00  0.000  0.037  0.1121    0.0000 .0000E+00 .0000E+00 
   20  *      0.00  0.000  0.020  0.1113    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.020  0.1106    0.0000 .0000E+00 .0000E+00 
   22  *      0.00  0.000  0.020  0.1099    0.0000 .0000E+00 .0000E+00 
   23  *      0.00  0.000  0.019  0.1092    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.019  0.1086    0.0000 .0000E+00 .0000E+00 
   25         0.00  0.000  0.018  0.1079    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.018  0.1073    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.018  0.1066    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.017  0.1060    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.017  0.1054    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.017  0.1048    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.017  0.1042    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.016  0.1036    0.0000 .0000E+00 .0000E+00 
   33         0.00  0.000  0.016  0.1030    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.012  0.1026    0.0000 .0000E+00 .0000E+00 
   35         0.00  0.000  0.008  0.1023    0.0000 .0000E+00 .0000E+00 
   36         0.00  0.000  0.006  0.1021    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.005  0.1019    0.0000 .0000E+00 .0000E+00 
   38         0.00  0.000  0.004  0.1018    0.0000 .0000E+00 .0000E+00 
   39         0.00  0.000  0.003  0.1017    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.002  0.1016    0.0000 .0000E+00 .0000E+00 
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   41         0.00  0.000  0.002  0.1015    0.0000 .0000E+00 .0000E+00 
   42         0.00  0.000  0.002  0.1015    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.001  0.1014    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.001  0.1014    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.001  0.1014    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.001  0.1014    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.000  0.1013    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.000  0.1013    0.0000 .0000E+00 .0000E+00 
   49         0.28  0.000  0.014  0.1108    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.008  0.1106    0.0000 .0000E+00 .0000E+00 
   51         0.07  0.000  0.019  0.1124    0.0000 .0000E+00 .0000E+00 
   52         0.38  0.000  0.020  0.1252    0.0000 .0000E+00 .0000E+00 
   53  *      0.00  0.000  0.008  0.1250    0.0000 .0000E+00 .0000E+00 
   54         0.00  0.000  0.011  0.1246    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.010  0.1242    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.010  0.1238    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.010  0.1235    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.010  0.1231    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.010  0.1227    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.010  0.1224    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.010  0.1220    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.010  0.1217    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.010  0.1214    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.010  0.1210    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.009  0.1207    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.009  0.1203    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.009  0.1200    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.009  0.1197    0.0000 .0000E+00 .0000E+00 
   69         0.04  0.000  0.020  0.1204    0.0000 .0000E+00 .0000E+00 
   70         0.05  0.000  0.020  0.1215    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.011  0.1211    0.0000 .0000E+00 .0000E+00 
   72         0.00  0.000  0.011  0.1207    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.011  0.1203    0.0000 .0000E+00 .0000E+00 
   74         0.00  0.000  0.011  0.1199    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.011  0.1195    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.011  0.1191    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.009  0.1188    0.0000 .0000E+00 .0000E+00 
   78         0.00  0.000  0.009  0.1185    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.009  0.1181    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.009  0.1178    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.009  0.1175    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.009  0.1172    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.009  0.1168    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.009  0.1165    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.009  0.1162    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.009  0.1159    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.009  0.1156    0.0000 .0000E+00 .0000E+00 
   88         0.51  0.000  0.019  0.1331    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.010  0.1327    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.009  0.1324    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.009  0.1321    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.009  0.1318    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.009  0.1314    0.0000 .0000E+00 .0000E+00 
   94         0.03  0.000  0.018  0.1318    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.009  0.1315    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.010  0.1312    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.009  0.1309    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.009  0.1305    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.009  0.1302    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.009  0.1299    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.009  0.1296    0.0000 .0000E+00 .0000E+00 
  102         0.00  0.000  0.010  0.1292    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.009  0.1289    0.0000 .0000E+00 .0000E+00 
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  104         0.00  0.000  0.009  0.1285    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.010  0.1282    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.010  0.1279    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.010  0.1275    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.010  0.1271    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.010  0.1268    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.010  0.1264    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.011  0.1260    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.011  0.1256    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.011  0.1253    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.011  0.1249    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.011  0.1245    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.011  0.1241    0.0000 .0000E+00 .0000E+00 
  117         0.00  0.000  0.012  0.1236    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.012  0.1232    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.012  0.1228    0.0000 .0000E+00 .0000E+00 
  120         0.06  0.000  0.022  0.1241    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.014  0.1236    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.015  0.1231    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.015  0.1226    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.015  0.1220    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.016  0.1215    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.016  0.1209    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.016  0.1203    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.015  0.1198    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.013  0.1193    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.014  0.1188    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.014  0.1183    0.0000 .0000E+00 .1072E-05 
  132         0.10  0.000  0.026  0.1210    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.018  0.1203    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.018  0.1197    0.0000 .0000E+00 .0000E+00 
  135         0.03  0.000  0.029  0.1197    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.019  0.1190    0.0000 .0000E+00 .0000E+00 
  137         0.00  0.000  0.020  0.1183    0.0000 .0000E+00 .0000E+00 
  138         0.00  0.000  0.021  0.1176    0.0000 .0000E+00 .0000E+00 
  139         0.13  0.000  0.034  0.1210    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.020  0.1203    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.021  0.1195    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.022  0.1187    0.0000 .0000E+00 .0000E+00 
  143         0.30  0.000  0.036  0.1281    0.0000 .0000E+00 .0000E+00 
  144         0.15  0.000  0.036  0.1322    0.0000 .0000E+00 .0000E+00 
  145         0.10  0.000  0.261  0.1265    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.027  0.1255    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.026  0.1246    0.0000 .0000E+00 .0000E+00 
  148         0.00  0.000  0.026  0.1237    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.024  0.1228    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.024  0.1220    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.024  0.1211    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.025  0.1202    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.028  0.1192    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.026  0.1183    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.027  0.1173    0.0000 .0000E+00 .0000E+00 
  156         0.00  0.000  0.028  0.1163    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.030  0.1152    0.0000 .0000E+00 .0000E+00 
  158         0.35  0.000  0.045  0.1261    0.0000 .0000E+00 .0000E+00 
  159         0.03  0.000  0.208  0.1198    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.200  0.1126    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.148  0.1074    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.109  0.1035    0.0000 .0000E+00 .0000E+00 
  163         0.00  0.000  0.082  0.1005    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.015  0.1000    0.0000 .0000E+00 .0000E+00 
  165         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  166         0.04  0.000  0.023  0.1005    0.0000 .0000E+00 .0000E+00 
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  167         0.00  0.000  0.009  0.1002    0.0000 .0000E+00 .0000E+00 
  168         0.00  0.000  0.007  0.1000    0.0000 .0000E+00 .0000E+00 
  169         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  170         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .1120E-05 
  171         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  176         0.13  0.000  0.023  0.1038    0.0000 .0000E+00 .0000E+00 
  177         0.00  0.000  0.007  0.1035    0.0000 .0000E+00 .0000E+00 
  178         1.40  0.000  0.043  0.1520    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.253  0.1429    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.265  0.1334    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.304  0.1226    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.317  0.1113    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.262  0.1019    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.043  0.1004    0.0000 .0000E+00 .0000E+00 
  185         0.00  0.000  0.011  0.1000    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  188         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  189         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  190         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  191         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  193         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  194         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  195         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  196  *      0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  197  *      0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  198         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  199  *      0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  200         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  201         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  202         0.22  0.000  0.024  0.1069    0.0000 .0000E+00 .0000E+00 
  203         0.00  0.000  0.036  0.1056    0.0000 .0000E+00 .0000E+00 
  204         0.04  0.000  0.045  0.1055    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.034  0.1042    0.0000 .0000E+00 .0000E+00 
  206         0.03  0.000  0.043  0.1038    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.019  0.1031    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.023  0.1023    0.0000 .0000E+00 .1094E-05 
  209         0.00  0.000  0.015  0.1018    0.0000 .0000E+00 .1093E-05 
  210         0.29  0.000  0.032  0.1110    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.168  0.1049    0.0000 .0000E+00 .1104E-05 
  212         0.00  0.000  0.098  0.1014    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.031  0.1003    0.0000 .0000E+00 .0000E+00 
  214  *      0.00  0.000  0.009  0.1000    0.0000 .0000E+00 .0000E+00 
  215         0.04  0.000  0.022  0.1007    0.0000 .0000E+00 .0000E+00 
  216         0.63  0.000  0.037  0.1219    0.0000 .0000E+00 .0000E+00 
  217         0.00  0.000  0.080  0.1190    0.0000 .0000E+00 .0000E+00 
  218  *      0.00  0.000  0.111  0.1151    0.0000 .0000E+00 .0000E+00 
  219         0.00  0.000  0.112  0.1111    0.0000 .0000E+00 .0000E+00 
  220  *      0.00  0.000  0.110  0.1071    0.0000 .0000E+00 .0000E+00 
  221         0.60  0.000  0.100  0.1250    0.0000 .0000E+00 .0000E+00 
  222         0.00  0.000  0.229  0.1168    0.0000 .0000E+00 .0000E+00 
  223         0.30  0.000  0.265  0.1181    0.0000 .0000E+00 .0000E+00 
  224         0.00  0.000  0.111  0.1141    0.0000 .0000E+00 .1107E-05 
  225  *      0.00  0.000  0.110  0.1101    0.0000 .0000E+00 .1083E-05 
  226         0.00  0.000  0.196  0.1031    0.0000 .0000E+00 .0000E+00 
  227         0.00  0.000  0.070  0.1006    0.0000 .0000E+00 .0000E+00 
  228         0.00  0.000  0.015  0.1001    0.0000 .0000E+00 .0000E+00 
  229         0.00  0.000  0.004  0.1000    0.0000 .0000E+00 .0000E+00 
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  230         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  234         0.01  0.000  0.010  0.0999    0.0000 .0000E+00 .0000E+00 
  235         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  236         1.90  0.036  0.059  0.1644    0.0000 .0000E+00 .0000E+00 
  237         0.00  0.000  0.226  0.1563    0.0000 .0000E+00 .0000E+00 
  238         0.15  0.000  0.261  0.1524    0.0000 .0000E+00 .0000E+00 
  239         0.00  0.000  0.239  0.1438    0.0000 .0000E+00 .0000E+00 
  240         0.00  0.000  0.238  0.1353    0.0000 .0000E+00 .0000E+00 
  241         0.00  0.000  0.206  0.1280    0.0000 .0000E+00 .0000E+00 
  242         0.00  0.000  0.181  0.1215    0.0000 .0000E+00 .0000E+00 
  243         0.00  0.000  0.224  0.1135    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.257  0.1043    0.0000 .0000E+00 .0000E+00 
  245  *      0.00  0.000  0.088  0.1012    0.0000 .0000E+00 .0000E+00 
  246  *      0.00  0.000  0.007  0.1010    0.0000 .0000E+00 .0000E+00 
  247         0.05  0.000  0.054  0.1008    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.017  0.1002    0.0000 .0000E+00 .0000E+00 
  249         0.00  0.000  0.006  0.1000    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .1129E-05 
  252         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  253         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  254         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  255         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  256         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  257         0.22  0.000  0.028  0.1068    0.0000 .0000E+00 .0000E+00 
  258         0.00  0.000  0.034  0.1056    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.039  0.1042    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.047  0.1025    0.0000 .0000E+00 .0000E+00 
  261         0.02  0.000  0.035  0.1020    0.0000 .0000E+00 .0000E+00 
  262  *      0.00  0.000  0.000  0.1020    0.0000 .0000E+00 .0000E+00 
  263         0.00  0.000  0.010  0.1016    0.0000 .0000E+00 .0000E+00 
  264         0.00  0.000  0.012  0.1012    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.010  0.1008    0.0000 .0000E+00 .0000E+00 
  266         0.00  0.000  0.010  0.1004    0.0000 .0000E+00 .0000E+00 
  267         0.00  0.000  0.010  0.1001    0.0000 .0000E+00 .1136E-05 
  268         0.15  0.000  0.029  0.1044    0.0000 .0000E+00 .0000E+00 
  269         0.00  0.000  0.005  0.1043    0.0000 .0000E+00 .1561E-05 
  270         0.00  0.000  0.021  0.1035    0.0000 .0000E+00 .0000E+00 
  271         0.00  0.000  0.027  0.1025    0.0000 .0000E+00 .0000E+00 
  272         0.12  0.000  0.031  0.1057    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.062  0.1035    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.025  0.1026    0.0000 .0000E+00 .0000E+00 
  275         0.00  0.000  0.014  0.1021    0.0000 .0000E+00 .0000E+00 
  276         0.00  0.000  0.010  0.1017    0.0000 .0000E+00 .1091E-05 
  277         0.00  0.000  0.007  0.1015    0.0000 .0000E+00 .0000E+00 
  278         0.00  0.000  0.007  0.1013    0.0000 .0000E+00 .0000E+00 
  279         0.00  0.000  0.006  0.1010    0.0000 .0000E+00 .0000E+00 
  280         0.00  0.000  0.006  0.1008    0.0000 .0000E+00 .1092E-05 
  281         0.00  0.000  0.006  0.1006    0.0000 .0000E+00 .1136E-05 
  282         0.00  0.000  0.006  0.1004    0.0000 .0000E+00 .1124E-05 
  283         0.00  0.000  0.006  0.1002    0.0000 .0000E+00 .1977E-05 
  284         0.00  0.000  0.006  0.1000    0.0000 .0000E+00 .0000E+00 
  285         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  286         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  288         0.09  0.000  0.024  0.1023    0.0000 .0000E+00 .0000E+00 
  289         0.00  0.000  0.002  0.1022    0.0000 .0000E+00 .0000E+00 
  290         0.00  0.000  0.005  0.1020    0.0000 .0000E+00 .0000E+00 
  291  *      0.00  0.000  0.000  0.1020    0.0000 .0000E+00 .0000E+00 
  292         0.00  0.000  0.005  0.1018    0.0000 .0000E+00 .0000E+00 
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  293         0.00  0.000  0.004  0.1017    0.0000 .0000E+00 .0000E+00 
  294         0.00  0.000  0.004  0.1015    0.0000 .0000E+00 .0000E+00 
  295         0.00  0.000  0.004  0.1014    0.0000 .0000E+00 .0000E+00 
  296         0.17  0.000  0.026  0.1065    0.0000 .0000E+00 .0000E+00 
  297         0.00  0.000  0.060  0.1044    0.0000 .0000E+00 .1531E-05 
  298         0.00  0.000  0.072  0.1018    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.014  0.1013    0.0000 .0000E+00 .0000E+00 
  300         0.00  0.000  0.006  0.1011    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.004  0.1010    0.0000 .0000E+00 .0000E+00 
  302         0.00  0.000  0.004  0.1008    0.0000 .0000E+00 .0000E+00 
  303         0.00  0.000  0.003  0.1007    0.0000 .0000E+00 .1136E-05 
  304         0.00  0.000  0.003  0.1006    0.0000 .0000E+00 .1110E-05 
  305         0.35  0.000  0.025  0.1122    0.0000 .0000E+00 .2110E-05 
  306         0.00  0.000  0.055  0.1102    0.0000 .0000E+00 .0000E+00 
  307         0.00  0.000  0.065  0.1079    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.073  0.1053    0.0000 .0000E+00 .0000E+00 
  309         0.11  0.000  0.105  0.1055    0.0000 .0000E+00 .0000E+00 
  310         0.14  0.000  0.083  0.1075    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.059  0.1054    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.066  0.1030    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.035  0.1018    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.023  0.1009    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.015  0.1004    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.009  0.1001    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.002  0.1000    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  323         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  331  *      0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  344         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  345         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  346         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  347         0.67  0.000  0.027  0.1229    0.0000 .0000E+00 .0000E+00 
  348  *      0.45  0.000  0.051  0.1236    0.0000 .0000E+00 .0000E+00 
  349  *      0.00  0.000  0.052  0.1243    0.0000 .0000E+00 .0000E+00 
  350  *      0.00  0.000  0.043  0.1250    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.074  0.1257    0.0000 .0000E+00 .0000E+00 
  352         0.11  0.000  0.081  0.1322    0.0000 .0000E+00 .0000E+00 
  353         0.01  0.000  0.058  0.1305    0.0000 .0000E+00 .0000E+00 
  354         0.00  0.000  0.051  0.1287    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.047  0.1270    0.0000 .0000E+00 .0000E+00 
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  356         0.00  0.000  0.050  0.1252    0.0000 .0000E+00 .0000E+00 
  357         0.00  0.000  0.063  0.1230    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.057  0.1209    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.055  0.1190    0.0000 .0000E+00 .0000E+00 
  360  *      0.50  0.000  0.048  0.1197    0.0000 .0000E+00 .0000E+00 
  361  *      0.02  0.000  0.030  0.1204    0.0000 .0000E+00 .0000E+00 
  362  *      0.00  0.000  0.035  0.1211    0.0000 .0000E+00 .0000E+00 
  363  *      0.00  0.000  0.040  0.1218    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.056  0.1225    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.064  0.1278    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1987
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.21    0.73    0.60    0.09    0.81    1.95
                                  0.58    3.63    0.56    0.26    0.60    1.76
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.000
                                  0.000   0.036   0.000   0.000   0.000   0.000
 
 EVAPOTRANSPIRATION               0.821   0.210   0.330   0.321   0.895   1.908
                                  1.172   3.255   0.841   0.341   0.618   0.981
 
 PERCOLATION/LEAKAGE THROUGH      0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
   LAYER  2                       0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1987
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           11.78        1710456.120    100.00
 
   RUNOFF                                   0.036          5209.863      0.30
 
   EVAPOTRANSPIRATION                      11.695       1698082.500     99.28
 
   PERC./LEAKAGE THROUGH LAYER  2           0.000024          3.457      0.00
 
   CHANGE IN WATER STORAGE                  0.049          7160.812      0.42
 
   SOIL WATER AT START OF YEAR              4.600        667963.875
 
   SOIL WATER AT END OF YEAR                4.650        675124.687
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000           -0.554      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1988
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.056  0.1258    0.0000 .0000E+00 .0000E+00 
    2         0.00  0.000  0.062  0.1236    0.0000 .0000E+00 .0000E+00 
    3         0.00  0.000  0.050  0.1218    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.052  0.1199    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.051  0.1181    0.0000 .0000E+00 .0000E+00 
    6         0.12  0.000  0.080  0.1195    0.0000 .0000E+00 .0000E+00 
    7         0.00  0.000  0.065  0.1172    0.0000 .0000E+00 .0000E+00 
    8         0.00  0.000  0.065  0.1149    0.0000 .0000E+00 .0000E+00 
    9         0.00  0.000  0.066  0.1125    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.055  0.1106    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.052  0.1087    0.0000 .0000E+00 .0000E+00 
   12         0.00  0.000  0.071  0.1062    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.063  0.1039    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.070  0.1014    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.030  0.1003    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.002  0.1003    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.001  0.1002    0.0000 .0000E+00 .0000E+00 
   18         0.08  0.000  0.024  0.1022    0.0000 .0000E+00 .0000E+00 
   19         0.00  0.000  0.005  0.1020    0.0000 .0000E+00 .0000E+00 
   20  *      0.02  0.000  0.030  0.1017    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.009  0.1014    0.0000 .0000E+00 .0000E+00 
   22         0.00  0.000  0.009  0.1010    0.0000 .0000E+00 .0000E+00 
   23  *      0.00  0.000  0.008  0.1008    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.008  0.1005    0.0000 .0000E+00 .0000E+00 
   25  *      0.00  0.000  0.007  0.1002    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.003  0.1001    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.001  0.1001    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.001  0.1001    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   33         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   35         0.02  0.000  0.014  0.1003    0.0000 .0000E+00 .0000E+00 
   36         1.21  0.000  0.029  0.1425    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.059  0.1404    0.0000 .0000E+00 .0000E+00 
   38         0.00  0.000  0.074  0.1377    0.0000 .0000E+00 .0000E+00 
   39         0.00  0.000  0.070  0.1352    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.084  0.1323    0.0000 .0000E+00 .0000E+00 
   41         0.00  0.000  0.081  0.1293    0.0000 .0000E+00 .0000E+00 
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   42         0.00  0.000  0.087  0.1262    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.090  0.1230    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.095  0.1196    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.096  0.1162    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.085  0.1132    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.097  0.1097    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.107  0.1059    0.0000 .0000E+00 .0000E+00 
   49         0.14  0.000  0.110  0.1069    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.072  0.1044    0.0000 .0000E+00 .0000E+00 
   51         0.00  0.000  0.045  0.1027    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.018  0.1021    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.021  0.1013    0.0000 .0000E+00 .0000E+00 
   54         0.00  0.000  0.014  0.1009    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.013  0.1004    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.004  0.1003    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.001  0.1002    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.001  0.1002    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.000  0.1002    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.000  0.1002    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.000  0.1002    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.000  0.1002    0.0000 .0000E+00 .0000E+00 
   63         0.10  0.000  0.021  0.1030    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.003  0.1029    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.009  0.1026    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.007  0.1023    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.007  0.1021    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.006  0.1019    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.006  0.1017    0.0000 .0000E+00 .0000E+00 
   70         0.00  0.000  0.005  0.1015    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.005  0.1013    0.0000 .0000E+00 .0000E+00 
   72         0.00  0.000  0.005  0.1011    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.005  0.1009    0.0000 .0000E+00 .0000E+00 
   74         0.00  0.000  0.005  0.1007    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.005  0.1006    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.005  0.1004    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.005  0.1002    0.0000 .0000E+00 .0000E+00 
   78         0.00  0.000  0.002  0.1002    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.001  0.1001    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   88         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.000  0.1001    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  102         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
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  105         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.000  0.1000    0.0000 .0000E+00 .0000E+00 
  107         0.04  0.000  0.017  0.1008    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.002  0.1007    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.003  0.1006    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.003  0.1005    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.003  0.1004    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.003  0.1003    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.003  0.1002    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.003  0.1001    0.0000 .0000E+00 .3418E-05 
  115         0.00  0.000  0.003  0.1000    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .3357E-05 
  117         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .3364E-05 
  119         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  120         0.04  0.000  0.017  0.1008    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.001  0.1007    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.003  0.1006    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.003  0.1005    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.003  0.1004    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.003  0.1003    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.003  0.1002    0.0000 .0000E+00 .1094E-05 
  127         0.00  0.000  0.003  0.1001    0.0000 .0000E+00 .3420E-05 
  128         0.00  0.000  0.003  0.1000    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .1103E-05 
  130         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  137         0.13  0.000  0.018  0.1039    0.0000 .0000E+00 .0000E+00 
  138         0.00  0.000  0.001  0.1039    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.006  0.1037    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.006  0.1034    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.006  0.1032    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.007  0.1030    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.008  0.1027    0.0000 .0000E+00 .0000E+00 
  144         0.00  0.000  0.008  0.1024    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.009  0.1021    0.0000 .0000E+00 .0000E+00 
  146         0.05  0.000  0.022  0.1031    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.002  0.1030    0.0000 .0000E+00 .0000E+00 
  148         0.00  0.000  0.006  0.1028    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.007  0.1025    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.006  0.1023    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.004  0.1022    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.004  0.1020    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.003  0.1019    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.003  0.1018    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.003  0.1017    0.0000 .0000E+00 .0000E+00 
  156         0.00  0.000  0.003  0.1016    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.003  0.1015    0.0000 .0000E+00 .1589E-05 
  158         0.00  0.000  0.003  0.1014    0.0000 .0000E+00 .0000E+00 
  159         0.00  0.000  0.003  0.1013    0.0000 .0000E+00 .2012E-05 
  160         0.00  0.000  0.003  0.1012    0.0000 .0000E+00 .1128E-05 
  161         0.00  0.000  0.003  0.1011    0.0000 .0000E+00 .2075E-05 
  162         0.00  0.000  0.003  0.1010    0.0000 .0000E+00 .0000E+00 
  163         0.15  0.000  0.020  0.1056    0.0000 .0000E+00 .2150E-05 
  164         0.00  0.000  0.084  0.1026    0.0000 .0000E+00 .1124E-05 
  165         0.00  0.000  0.009  0.1023    0.0000 .0000E+00 .2173E-05 
  166         0.00  0.000  0.010  0.1020    0.0000 .0000E+00 .0000E+00 
  167         0.76  0.000  0.027  0.1281    0.0000 .0000E+00 .0000E+00 
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  168         0.00  0.000  0.152  0.1227    0.0000 .0000E+00 .0000E+00 
  169         0.00  0.000  0.218  0.1149    0.0000 .0000E+00 .0000E+00 
  170         0.00  0.000  0.237  0.1065    0.0000 .0000E+00 .0000E+00 
  171         0.00  0.000  0.157  0.1009    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.020  0.1002    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.005  0.1000    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  176         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  177         0.33  0.000  0.023  0.1109    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.146  0.1057    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.125  0.1012    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.027  0.1002    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.007  0.1000    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.002  0.0999    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  185         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  186         0.02  0.000  0.016  0.1001    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.002  0.1000    0.0000 .0000E+00 .2277E-05 
  188         0.51  0.000  0.034  0.1170    0.0000 .0000E+00 .2270E-05 
  189         0.00  0.000  0.132  0.1123    0.0000 .0000E+00 .0000E+00 
  190         0.00  0.000  0.189  0.1055    0.0000 .0000E+00 .0000E+00 
  191  *      0.38  0.000  0.082  0.1062    0.0000 .0000E+00 .0000E+00 
  192         0.07  0.000  0.281  0.1086    0.0000 .0000E+00 .0000E+00 
  193         0.00  0.000  0.136  0.1038    0.0000 .0000E+00 .0000E+00 
  194         0.00  0.000  0.078  0.1010    0.0000 .0000E+00 .0000E+00 
  195         0.00  0.000  0.024  0.1001    0.0000 .0000E+00 .0000E+00 
  196         0.00  0.000  0.004  0.1000    0.0000 .0000E+00 .0000E+00 
  197         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .1127E-05 
  198         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  199         0.31  0.000  0.024  0.1102    0.0000 .0000E+00 .0000E+00 
  200         0.00  0.000  0.146  0.1050    0.0000 .0000E+00 .0000E+00 
  201         0.15  0.000  0.053  0.1084    0.0000 .0000E+00 .0000E+00 
  202         0.00  0.000  0.167  0.1024    0.0000 .0000E+00 .0000E+00 
  203         0.00  0.000  0.035  0.1012    0.0000 .0000E+00 .0000E+00 
  204         0.00  0.000  0.019  0.1005    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.010  0.1001    0.0000 .0000E+00 .0000E+00 
  206         0.00  0.000  0.004  0.1000    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.001  0.1000    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.001  0.0999    0.0000 .0000E+00 .1102E-05 
  209         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .1886E-05 
  210         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  212         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  214         0.00  0.000  0.000  0.0999    0.0000 .0000E+00 .0000E+00 
  215         0.05  0.000  0.020  0.1010    0.0000 .0000E+00 .0000E+00 
  216         0.10  0.000  0.022  0.1038    0.0000 .0000E+00 .0000E+00 
  217         0.98  0.000  0.033  0.1376    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.128  0.1330    0.0000 .0000E+00 .0000E+00 
  219         0.83  0.000  0.172  0.1565    0.0000 .0000E+00 .0000E+00 
  220         0.57  0.000  0.243  0.1682    0.0000 .0000E+00 .0000E+00 
  221         2.25  0.273  0.146  0.2336    0.0000 .0000E+00 .0000E+00 
  222         0.00  0.000  0.203  0.2264    0.0000 .0000E+00 .0000E+00 
  223         0.00  0.000  0.232  0.2181    0.0000 .0000E+00 .0000E+00 
  224         0.35  0.000  0.206  0.2232    0.0000 .0000E+00 .0000E+00 
  225         0.00  0.000  0.195  0.2163    0.0000 .0000E+00 .0000E+00 
  226  *      0.00  0.000  0.117  0.2121    0.0000 .0000E+00 .0000E+00 
  227         0.25  0.000  0.253  0.2120    0.0000 .0000E+00 .0000E+00 
  228         1.22  0.003  0.262  0.2461    0.0000 .0000E+00 .0000E+00 
  229  *      1.22  0.000  0.071  0.2468    0.0000 .0000E+00 .0000E+00 
  230         0.13  0.028  0.100  0.2872    0.0000 .0000E+00 .0000E+00 
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  231         0.00  0.000  0.205  0.2798    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.244  0.2711    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.242  0.2608    0.0000 .0000E+00 .0000E+00 
  234         0.00  0.000  0.206  0.2496    0.0000 .0000E+00 .0000E+00 
  235         0.00  0.000  0.221  0.2383    0.0000 .0000E+00 .0000E+00 
  236  *      0.46  0.000  0.072  0.2355    0.0000 .0000E+00 .0000E+00 
  237         0.00  0.000  0.073  0.2331    0.0000 .0000E+00 .0000E+00 
  238         0.00  0.000  0.277  0.2300    0.0000 .0000E+00 .0000E+00 
  239         0.59  0.000  0.261  0.2393    0.0000 .0000E+00 .0000E+00 
  240         0.20  0.000  0.215  0.2364    0.0000 .0000E+00 .0000E+00 
  241         0.20  0.000  0.213  0.2347    0.0000 .0000E+00 .0000E+00 
  242         0.38  0.000  0.197  0.2400    0.0000 .0000E+00 .0000E+00 
  243         0.00  0.000  0.206  0.2313    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.221  0.2220    0.0000 .0000E+00 .0000E+00 
  245         0.00  0.000  0.215  0.2132    0.0000 .0000E+00 .0000E+00 
  246         0.10  0.000  0.199  0.2085    0.0000 .0000E+00 .0000E+00 
  247         0.00  0.000  0.185  0.2006    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.085  0.1963    0.0000 .0000E+00 .0000E+00 
  249         0.00  0.000  0.066  0.1929    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.055  0.1900    0.0000 .0000E+00 .2570E-03 
  251         0.00  0.000  0.049  0.1874    0.0000 .0000E+00 .4898E-02 
  252         0.00  0.000  0.045  0.1850    0.0000 .0000E+00 .9901E-02 
  253         0.00  0.000  0.041  0.1829    0.0000 .0000E+00 .1343E-01 
  254         0.00  0.000  0.039  0.1809    0.0000 .0000E+00 .1578E-01 
  255         0.00  0.000  0.036  0.1790    0.0000 .0000E+00 .1719E-01 
  256         0.00  0.000  0.035  0.1773    0.0000 .0000E+00 .1795E-01 
  257         0.00  0.000  0.033  0.1756    0.0000 .0000E+00 .1822E-01 
  258         0.00  0.000  0.031  0.1741    0.0000 .0000E+00 .1818E-01 
  259         0.00  0.000  0.029  0.1726    0.0000 .0000E+00 .1793E-01 
  260         0.00  0.000  0.028  0.1712    0.0000 .0000E+00 .1755E-01 
  261         0.00  0.000  0.027  0.1699    0.0000 .0000E+00 .1708E-01 
  262         0.00  0.000  0.026  0.1686    0.0000 .0000E+00 .1657E-01 
  263         0.00  0.000  0.025  0.1673    0.0000 .0000E+00 .1383E-01 
  264         0.00  0.000  0.024  0.1660    0.0000 .0000E+00 .1366E-01 
  265         0.77  0.000  0.039  0.1918    0.0000 .0000E+00 .1451E-01 
  266         0.00  0.000  0.023  0.1906    0.0000 .0000E+00 .1485E-01 
  267         0.06  0.000  0.037  0.1911    0.0000 .0000E+00 .1486E-01 
  268         0.00  0.000  0.022  0.1901    0.0000 .0000E+00 .1466E-01 
  269         0.00  0.000  0.021  0.1891    0.0000 .0000E+00 .1433E-01 
  270         0.00  0.000  0.021  0.1881    0.0000 .0000E+00 .1392E-01 
  271         0.00  0.000  0.020  0.1872    0.0000 .0000E+00 .1347E-01 
  272         0.00  0.000  0.020  0.1863    0.0000 .0000E+00 .1300E-01 
  273         0.00  0.000  0.019  0.1854    0.0000 .0000E+00 .1253E-01 
  274         0.00  0.000  0.019  0.1846    0.0000 .0000E+00 .1207E-01 
  275         0.00  0.000  0.018  0.1837    0.0000 .0000E+00 .1163E-01 
  276         0.00  0.000  0.018  0.1829    0.0000 .0000E+00 .1119E-01 
  277         0.00  0.000  0.018  0.1821    0.0000 .0000E+00 .1078E-01 
  278         0.00  0.000  0.017  0.1815    0.0000 .0000E+00 .1381E-01 
  279         0.00  0.000  0.017  0.1809    0.0000 .0000E+00 .1293E-01 
  280         0.00  0.000  0.017  0.1803    0.0000 .0000E+00 .1195E-01 
  281         0.00  0.000  0.017  0.1797    0.0000 .0000E+00 .1110E-01 
  282         0.00  0.000  0.016  0.1791    0.0000 .0000E+00 .1036E-01 
  283         0.05  0.000  0.029  0.1799    0.0000 .0000E+00 .9704E-02 
  284         0.06  0.000  0.029  0.1810    0.0000 .0000E+00 .9126E-02 
  285         0.00  0.000  0.016  0.1804    0.0000 .0000E+00 .8609E-02 
  286         0.00  0.000  0.015  0.1799    0.0000 .0000E+00 .8146E-02 
  287         0.00  0.000  0.015  0.1793    0.0000 .0000E+00 .6762E-02 
  288         0.00  0.000  0.015  0.1787    0.0000 .0000E+00 .6271E-02 
  289         0.00  0.000  0.015  0.1782    0.0000 .0000E+00 .6413E-02 
  290         0.00  0.000  0.015  0.1775    0.0000 .0000E+00 .3696E-02 
  291         0.00  0.000  0.015  0.1769    0.0000 .0000E+00 .5316E-02 
  292         0.00  0.000  0.014  0.1764    0.0000 .0000E+00 .6769E-02 
  293         0.00  0.000  0.014  0.1759    0.0000 .0000E+00 .6473E-02 
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  294         0.00  0.000  0.014  0.1754    0.0000 .0000E+00 .6201E-02 
  295         0.12  0.000  0.026  0.1788    0.0000 .0000E+00 .5950E-02 
  296         0.00  0.000  0.014  0.1783    0.0000 .0000E+00 .5717E-02 
  297         0.00  0.000  0.014  0.1778    0.0000 .0000E+00 .5502E-02 
  298         0.00  0.000  0.014  0.1773    0.0000 .0000E+00 .5301E-02 
  299         0.00  0.000  0.014  0.1767    0.0000 .0000E+00 .3415E-02 
  300         0.00  0.000  0.014  0.1762    0.0000 .0000E+00 .3899E-02 
  301         0.00  0.000  0.013  0.1757    0.0000 .0000E+00 .3167E-02 
  302         0.00  0.000  0.013  0.1751    0.0000 .0000E+00 .2247E-02 
  303         0.00  0.000  0.013  0.1746    0.0000 .0000E+00 .4938E-02 
  304         0.00  0.000  0.013  0.1741    0.0000 .0000E+00 .4774E-02 
  305         0.00  0.000  0.013  0.1737    0.0000 .0000E+00 .4620E-02 
  306         0.00  0.000  0.013  0.1732    0.0000 .0000E+00 .4476E-02 
  307         0.00  0.000  0.013  0.1727    0.0000 .0000E+00 .4339E-02 
  308         0.00  0.000  0.013  0.1723    0.0000 .0000E+00 .4211E-02 
  309         0.00  0.000  0.013  0.1718    0.0000 .0000E+00 .2744E-02 
  310         0.00  0.000  0.013  0.1714    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.013  0.1709    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.013  0.1705    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.013  0.1700    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.013  0.1695    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.012  0.1691    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.012  0.1687    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.012  0.1683    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.011  0.1679    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.011  0.1675    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.011  0.1670    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.011  0.1666    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.011  0.1662    0.0000 .0000E+00 .0000E+00 
  323         0.00  0.000  0.011  0.1659    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.011  0.1655    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.011  0.1651    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.011  0.1647    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.011  0.1643    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.010  0.1639    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.011  0.1635    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.011  0.1632    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.011  0.1628    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.010  0.1624    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.010  0.1620    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.010  0.1617    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.010  0.1613    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.010  0.1609    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.010  0.1606    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.010  0.1602    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.010  0.1599    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.010  0.1595    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.010  0.1591    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.010  0.1588    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.010  0.1584    0.0000 .0000E+00 .0000E+00 
  344         0.68  0.000  0.016  0.1822    0.0000 .0000E+00 .0000E+00 
  345         0.00  0.000  0.010  0.1818    0.0000 .0000E+00 .0000E+00 
  346         0.00  0.000  0.010  0.1815    0.0000 .0000E+00 .0000E+00 
  347         0.00  0.000  0.010  0.1811    0.0000 .0000E+00 .0000E+00 
  348         0.00  0.000  0.010  0.1808    0.0000 .0000E+00 .0000E+00 
  349         0.00  0.000  0.010  0.1804    0.0000 .0000E+00 .0000E+00 
  350         0.00  0.000  0.010  0.1801    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.009  0.1798    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.009  0.1794    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.009  0.1791    0.0000 .0000E+00 .0000E+00 
  354         0.54  0.000  0.015  0.1978    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.082  0.1949    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.087  0.1918    0.0000 .0000E+00 .0000E+00 
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  357         0.00  0.000  0.085  0.1888    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.080  0.1859    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.062  0.1837    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.052  0.1818    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.046  0.1802    0.0000 .0000E+00 .0000E+00 
  362  *      0.00  0.000  0.041  0.1787    0.0000 .0000E+00 .0000E+00 
  363  *      0.00  0.000  0.038  0.1774    0.0000 .0000E+00 .0000E+00 
  364  *      0.00  0.000  0.035  0.1761    0.0000 .0000E+00 .0000E+00 
  365  *      0.00  0.000  0.033  0.1749    0.0000 .0000E+00 .0000E+00 
  366  *      0.00  0.000  0.031  0.1738    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1988
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.22    1.37    0.10    0.08    0.18    1.24
                                  1.44    9.78    0.93    0.23    0.00    1.22
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.000
                                  0.000   0.304   0.000   0.000   0.000   0.000
 
 EVAPOTRANSPIRATION               0.995   1.367   0.103   0.062   0.142   1.299
                                  1.441   5.256   1.514   0.505   0.346   0.870
 
 PERCOLATION/LEAKAGE THROUGH      0.0000  0.0000  0.0000  0.0000  0.0000  0.0000
   LAYER  2                       0.0000  0.0000  0.3506  0.2268  0.0158  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1988
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           16.79        2437908.500    100.00
 
   RUNOFF                                   0.304         44068.602      1.81
 
   EVAPOTRANSPIRATION                      13.901       2018386.370     82.79
 
   PERC./LEAKAGE THROUGH LAYER  2           0.593196      86132.078      3.53
 
   CHANGE IN WATER STORAGE                  1.993        289321.500     11.87
 
   SOIL WATER AT START OF YEAR              4.650        675124.687
 
   SOIL WATER AT END OF YEAR                6.642        964446.187
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000           -0.208      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1984 THROUGH 1988
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.40     0.62     0.34     0.20     0.54     1.87
                            1.29     4.16     0.99     1.52     0.96     1.48
 
     STD. DEVIATIONS        0.49     0.50     0.18     0.35     0.29     1.16
                            0.49     3.22     0.63     1.63     1.24     0.98
 
   RUNOFF
   ------
     TOTALS                 0.000    0.000    0.000    0.000    0.000    0.002
                            0.000    0.068    0.000    0.007    0.001    0.000
 
     STD. DEVIATIONS        0.000    0.000    0.000    0.000    0.000    0.004
                            0.000    0.133    0.000    0.016    0.003    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.909    0.442    0.247    0.282    0.643    1.887
                            1.393    3.167    1.197    1.361    1.025    1.233
 
     STD. DEVIATIONS        0.607    0.538    0.091    0.200    0.389    1.141
                            0.176    1.368    0.671    1.113    0.786    0.772
 
   PERCOLATION/LEAKAGE THROUGH LAYER  2
   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0701   0.0454   0.0032   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.1568   0.1014   0.0071   0.0000
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1984 THROUGH 1988
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                  14.38    (   2.073)    2087685.7     100.00
 
  RUNOFF                          0.078   (  0.1267)      11374.87      0.545
 
  EVAPOTRANSPIRATION             13.787   (  1.8291)    2001890.75     95.890
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 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\HELP3\WTSMODEL\WS.D4                           
 TEMPERATURE DATA FILE:      C:\HELP3\WTSMODEL\WS.D7                           
 SOLAR RADIATION DATA FILE:  C:\HELP3\WTSMODEL\WS.D13                          
 EVAPOTRANSPIRATION DATA:    C:\HELP3\WTSMODEL\WS.D11                          
 SOIL AND DESIGN DATA FILE:  C:\HELP3\WTSMODEL\WS.D10                          
 OUTPUT DATA FILE:           C:\HELP3\WTSMODEL\WSP.OUT                         

 TIME:  16: 4     DATE:  12/18/2008

 
 ******************************************************************************

      TITLE:  WHITE SANDS MISSILE RANGE PRESCRIPTIVE COVER                

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   9
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.5010 VOL/VOL
            FIELD CAPACITY              =      0.2840 VOL/VOL
            WILTING POINT               =      0.1350 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1720 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.190000006000E-03 CM/SEC
          NOTE:  SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY  1.60
                   FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

 
                                    LAYER  2
                                    --------
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                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     18.00   INCHES
            POROSITY                    =      0.4190 VOL/VOL
            FIELD CAPACITY              =      0.3070 VOL/VOL
            WILTING POINT               =      0.1800 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2120 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999975000E-05 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 9 WITH A
                   POOR STAND OF GRASS, A SURFACE SLOPE OF  5.%
                   AND A SLOPE LENGTH OF  750. FEET.

         SCS RUNOFF CURVE NUMBER             =     87.00
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =     40.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     24.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      4.848  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =     10.548  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      4.050  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =      4.848  INCHES
         TOTAL INITIAL WATER                 =      4.848  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  32.22 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.80
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  24.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA FOR     White Sands Natl MonNew Mexico          
                   WAS ENTERED FROM A EARTH INFO CLIMATEDATA.

          NOTE:  TEMPERATURE DATA FOR     White Sand Natl     Mon New Mexico      
                   WAS ENTERED FROM A EARTH INFO CLIMATEDATA.
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          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  32.22 DEGREES

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1984
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.077  0.1988    0.0000 .0000E+00 .0000E+00 
    2         0.00  0.000  0.079  0.1955    0.0000 .0000E+00 .0000E+00 
    3         0.02  0.000  0.092  0.1925    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.072  0.1895    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.075  0.1864    0.0000 .0000E+00 .0000E+00 
    6         0.00  0.000  0.086  0.1828    0.0000 .0000E+00 .0000E+00 
    7         0.00  0.000  0.086  0.1792    0.0000 .0000E+00 .0000E+00 
    8         0.29  0.000  0.098  0.1872    0.0000 .0000E+00 .0000E+00 
    9         0.00  0.000  0.089  0.1835    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.085  0.1800    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.076  0.1766    0.0000 .0000E+00 .6464E-02 
   12         0.00  0.000  0.076  0.1734    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.063  0.1708    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.022  0.1699    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.012  0.1694    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.008  0.1690    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.005  0.1688    0.0000 .0000E+00 .0000E+00 
   18         0.00  0.000  0.002  0.1688    0.0000 .0000E+00 .3025E-07 
   19         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   20         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   22         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   23         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   25         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   33         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   35         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   36         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   38         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
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   39         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   41         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   42         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   49         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   51         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   54         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
   65         0.32  0.000  0.013  0.1815    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.006  0.1813    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.006  0.1811    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.005  0.1808    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.006  0.1806    0.0000 .0000E+00 .0000E+00 
   70         0.00  0.000  0.007  0.1803    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.007  0.1800    0.0000 .0000E+00 .0000E+00 
   72         0.00  0.000  0.008  0.1797    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.008  0.1794    0.0000 .0000E+00 .0000E+00 
   74         0.00  0.000  0.008  0.1790    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.008  0.1787    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.008  0.1784    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.008  0.1780    0.0000 .0000E+00 .0000E+00 
   78         0.00  0.000  0.008  0.1777    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.008  0.1774    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.008  0.1770    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.008  0.1767    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.008  0.1763    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.008  0.1760    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.008  0.1757    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.008  0.1753    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.008  0.1750    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.008  0.1747    0.0000 .0000E+00 .2075E-06 
   88         0.00  0.000  0.008  0.1743    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.008  0.1740    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.008  0.1737    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.008  0.1734    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.008  0.1730    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.008  0.1727    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.008  0.1724    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.008  0.1720    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.008  0.1717    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.008  0.1714    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.008  0.1711    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.008  0.1707    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.008  0.1704    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.008  0.1701    0.0000 .0000E+00 .0000E+00 
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  102         0.00  0.000  0.008  0.1697    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.008  0.1694    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.007  0.1691    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.008  0.1688    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  117         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  120         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  136         0.11  0.000  0.013  0.1728    0.0000 .0000E+00 .0000E+00 
  137         0.72  0.000  0.017  0.2021    0.0000 .0000E+00 .0000E+00 
  138         0.03  0.000  0.016  0.2027    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.008  0.2023    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.008  0.2020    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.008  0.2017    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.008  0.2014    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.008  0.2010    0.0000 .0000E+00 .0000E+00 
  144         0.00  0.000  0.008  0.2007    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.008  0.2003    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.008  0.2000    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.008  0.1996    0.0000 .0000E+00 .0000E+00 
  148         0.00  0.000  0.009  0.1993    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.009  0.1989    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.009  0.1985    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.009  0.1982    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.009  0.1978    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.009  0.1974    0.0000 .0000E+00 .0000E+00 
  154         1.64  0.176  0.022  0.2575    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.201  0.2491    0.0000 .0000E+00 .2252E-07 
  156         0.00  0.000  0.211  0.2403    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.170  0.2332    0.0000 .0000E+00 .0000E+00 
  158         0.00  0.000  0.081  0.2298    0.0000 .0000E+00 .0000E+00 
  159         0.00  0.000  0.064  0.2272    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.055  0.2249    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.049  0.2228    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.046  0.2209    0.0000 .0000E+00 .0000E+00 
  163         0.00  0.000  0.044  0.2191    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.038  0.2175    0.0000 .0000E+00 .0000E+00 
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  165         0.08  0.000  0.053  0.2186    0.0000 .0000E+00 .0000E+00 
  166         0.00  0.000  0.038  0.2170    0.0000 .0000E+00 .0000E+00 
  167         0.89  0.008  0.050  0.2517    0.0000 .0000E+00 .0000E+00 
  168         0.30  0.000  0.250  0.2538    0.0000 .0000E+00 .6743E-07 
  169         0.01  0.000  0.226  0.2448    0.0000 .0000E+00 .0000E+00 
  170         0.00  0.000  0.202  0.2364    0.0000 .0000E+00 .0000E+00 
  171         0.82  0.013  0.102  0.2657    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.300  0.2532    0.0000 .0000E+00 .3769E-03 
  173         0.00  0.000  0.296  0.2408    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.196  0.2327    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.089  0.2289    0.0000 .0000E+00 .0000E+00 
  176         0.08  0.000  0.086  0.2287    0.0000 .0000E+00 .0000E+00 
  177         0.00  0.000  0.064  0.2260    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.060  0.2235    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.047  0.2215    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.052  0.2194    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.051  0.2172    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.050  0.2152    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.049  0.2131    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.046  0.2112    0.0000 .0000E+00 .0000E+00 
  185         0.00  0.000  0.040  0.2095    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.044  0.2077    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.047  0.2057    0.0000 .0000E+00 .0000E+00 
  188         0.00  0.000  0.046  0.2038    0.0000 .0000E+00 .0000E+00 
  189         0.00  0.000  0.044  0.2020    0.0000 .0000E+00 .0000E+00 
  190         0.00  0.000  0.046  0.2000    0.0000 .0000E+00 .0000E+00 
  191         0.00  0.000  0.050  0.1980    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.035  0.1965    0.0000 .0000E+00 .0000E+00 
  193         0.68  0.000  0.064  0.2222    0.0000 .0000E+00 .0000E+00 
  194  *      0.00  0.000  0.033  0.2208    0.0000 .0000E+00 .0000E+00 
  195         0.00  0.000  0.048  0.2188    0.0000 .0000E+00 .0000E+00 
  196         0.00  0.000  0.049  0.2168    0.0000 .0000E+00 .0000E+00 
  197         0.00  0.000  0.050  0.2147    0.0000 .0000E+00 .0000E+00 
  198         0.00  0.000  0.056  0.2124    0.0000 .0000E+00 .0000E+00 
  199         0.00  0.000  0.048  0.2104    0.0000 .0000E+00 .0000E+00 
  200         0.47  0.000  0.063  0.2274    0.0000 .0000E+00 .0000E+00 
  201         0.00  0.000  0.055  0.2251    0.0000 .0000E+00 .0000E+00 
  202         0.00  0.000  0.052  0.2229    0.0000 .0000E+00 .0000E+00 
  203         0.15  0.000  0.072  0.2262    0.0000 .0000E+00 .0000E+00 
  204         0.00  0.000  0.266  0.2151    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.059  0.2126    0.0000 .0000E+00 .0000E+00 
  206         0.14  0.000  0.080  0.2151    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.060  0.2126    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.055  0.2103    0.0000 .0000E+00 .0000E+00 
  209         0.14  0.000  0.074  0.2131    0.0000 .0000E+00 .0000E+00 
  210         0.00  0.000  0.067  0.2103    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.065  0.2076    0.0000 .0000E+00 .0000E+00 
  212         0.00  0.000  0.070  0.2047    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.073  0.2016    0.0000 .0000E+00 .0000E+00 
  214  *      0.00  0.000  0.041  0.1999    0.0000 .0000E+00 .0000E+00 
  215         0.19  0.000  0.088  0.2042    0.0000 .0000E+00 .0000E+00 
  216  *      0.13  0.000  0.120  0.2046    0.0000 .0000E+00 .0000E+00 
  217  *      0.09  0.000  0.113  0.2036    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.234  0.1939    0.0000 .0000E+00 .0000E+00 
  219         0.00  0.000  0.231  0.1843    0.0000 .0000E+00 .0000E+00 
  220         0.10  0.000  0.113  0.1837    0.0000 .0000E+00 .0000E+00 
  221         0.00  0.000  0.094  0.1798    0.0000 .0000E+00 .0000E+00 
  222  *      0.25  0.000  0.069  0.1806    0.0000 .0000E+00 .0000E+00 
  223         0.59  0.000  0.000  0.2057    0.0000 .0000E+00 .0000E+00 
  224         0.02  0.000  0.193  0.2047    0.0000 .0000E+00 .0000E+00 
  225         0.00  0.000  0.202  0.1963    0.0000 .0000E+00 .0000E+00 
  226         0.13  0.000  0.151  0.1954    0.0000 .0000E+00 .0000E+00 
  227  *      0.00  0.000  0.089  0.1917    0.0000 .0000E+00 .0000E+00 
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  228  *      0.00  0.000  0.092  0.1879    0.0000 .0000E+00 .0000E+00 
  229  *      0.00  0.000  0.067  0.1851    0.0000 .0000E+00 .0000E+00 
  230         0.00  0.000  0.077  0.1819    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.000  0.073  0.1789    0.0000 .0000E+00 .3902E-07 
  232         0.00  0.000  0.067  0.1761    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.059  0.1736    0.0000 .0000E+00 .0000E+00 
  234         0.00  0.000  0.082  0.1702    0.0000 .0000E+00 .0000E+00 
  235         0.00  0.000  0.031  0.1689    0.0000 .0000E+00 .0000E+00 
  236         0.21  0.000  0.033  0.1763    0.0000 .0000E+00 .0000E+00 
  237         0.27  0.000  0.055  0.1852    0.0000 .0000E+00 .0000E+00 
  238         0.67  0.000  0.068  0.2103    0.0000 .0000E+00 .0000E+00 
  239         0.19  0.000  0.158  0.2117    0.0000 .0000E+00 .0000E+00 
  240         0.00  0.000  0.164  0.2048    0.0000 .0000E+00 .0000E+00 
  241         0.00  0.000  0.192  0.1968    0.0000 .0000E+00 .0000E+00 
  242         0.00  0.000  0.199  0.1885    0.0000 .0000E+00 .0000E+00 
  243         0.10  0.000  0.170  0.1856    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.115  0.1808    0.0000 .0000E+00 .0000E+00 
  245         0.00  0.000  0.107  0.1764    0.0000 .0000E+00 .0000E+00 
  246         0.00  0.000  0.083  0.1729    0.0000 .0000E+00 .0000E+00 
  247         0.06  0.000  0.095  0.1714    0.0000 .0000E+00 .3243E-03 
  248         0.00  0.000  0.020  0.1706    0.0000 .0000E+00 .1322E-03 
  249         0.00  0.000  0.017  0.1699    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.013  0.1694    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.011  0.1689    0.0000 .0000E+00 .0000E+00 
  252         0.00  0.000  0.002  0.1688    0.0000 .0000E+00 .0000E+00 
  253         0.00  0.000  0.001  0.1688    0.0000 .0000E+00 .0000E+00 
  254         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  255         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  256         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  257         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  258         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  261         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  262         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  263         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  264         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  266         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  267         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  268         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  269         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  270         0.12  0.000  0.027  0.1726    0.0000 .0000E+00 .0000E+00 
  271         0.06  0.000  0.025  0.1741    0.0000 .0000E+00 .0000E+00 
  272         0.00  0.000  0.010  0.1736    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.009  0.1733    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.009  0.1729    0.0000 .0000E+00 .0000E+00 
  275         0.00  0.000  0.011  0.1724    0.0000 .0000E+00 .0000E+00 
  276         0.00  0.000  0.012  0.1719    0.0000 .0000E+00 .0000E+00 
  277         0.30  0.000  0.038  0.1829    0.0000 .0000E+00 .0000E+00 
  278         0.25  0.000  0.035  0.1918    0.0000 .0000E+00 .0000E+00 
  279         0.00  0.000  0.010  0.1914    0.0000 .0000E+00 .0000E+00 
  280         0.00  0.000  0.012  0.1909    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.000  0.012  0.1904    0.0000 .0000E+00 .0000E+00 
  282         0.00  0.000  0.011  0.1899    0.0000 .0000E+00 .0000E+00 
  283         0.00  0.000  0.011  0.1895    0.0000 .0000E+00 .0000E+00 
  284         0.00  0.000  0.011  0.1890    0.0000 .0000E+00 .0000E+00 
  285         0.10  0.000  0.036  0.1917    0.0000 .0000E+00 .0000E+00 
  286         0.11  0.000  0.038  0.1947    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.012  0.1942    0.0000 .0000E+00 .0000E+00 
  288         0.00  0.000  0.013  0.1937    0.0000 .0000E+00 .0000E+00 
  289         0.08  0.000  0.035  0.1955    0.0000 .0000E+00 .0000E+00 
  290         0.00  0.000  0.012  0.1950    0.0000 .0000E+00 .0000E+00 
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  291         0.00  0.000  0.011  0.1946    0.0000 .0000E+00 .0000E+00 
  292         0.12  0.000  0.035  0.1981    0.0000 .0000E+00 .0000E+00 
  293         0.00  0.000  0.012  0.1976    0.0000 .0000E+00 .0000E+00 
  294         0.04  0.000  0.031  0.1980    0.0000 .0000E+00 .0000E+00 
  295         0.14  0.000  0.035  0.2024    0.0000 .0000E+00 .0000E+00 
  296         0.06  0.000  0.034  0.2035    0.0000 .0000E+00 .0000E+00 
  297         0.27  0.000  0.035  0.2133    0.0000 .0000E+00 .0000E+00 
  298         0.45  0.000  0.037  0.2305    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.036  0.2290    0.0000 .0000E+00 .1376E-04 
  300         0.11  0.000  0.067  0.2307    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.070  0.2278    0.0000 .0000E+00 .0000E+00 
  302         0.00  0.000  0.056  0.2255    0.0000 .0000E+00 .0000E+00 
  303         0.00  0.000  0.066  0.2228    0.0000 .0000E+00 .0000E+00 
  304         0.00  0.000  0.061  0.2202    0.0000 .0000E+00 .0000E+00 
  305         0.00  0.000  0.066  0.2174    0.0000 .0000E+00 .0000E+00 
  306         0.00  0.000  0.068  0.2146    0.0000 .0000E+00 .0000E+00 
  307         0.00  0.000  0.052  0.2124    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.044  0.2106    0.0000 .0000E+00 .0000E+00 
  309         0.00  0.000  0.039  0.2090    0.0000 .0000E+00 .2626E-05 
  310         0.00  0.000  0.035  0.2075    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.032  0.2062    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.030  0.2049    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.030  0.2037    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.030  0.2024    0.0000 .0000E+00 .0000E+00 
  315  *      0.00  0.000  0.000  0.2024    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.028  0.2012    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.027  0.2001    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.026  0.1991    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.025  0.1980    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.024  0.1970    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.023  0.1961    0.0000 .0000E+00 .1141E-04 
  322         0.33  0.000  0.044  0.2080    0.0000 .0000E+00 .0000E+00 
  323         0.06  0.000  0.042  0.2088    0.0000 .0000E+00 .0000E+00 
  324         0.04  0.000  0.039  0.2088    0.0000 .0000E+00 .0000E+00 
  325         0.07  0.000  0.041  0.2100    0.0000 .0000E+00 .4023E-05 
  326         0.00  0.000  0.020  0.2092    0.0000 .0000E+00 .1408E-05 
  327         0.00  0.000  0.020  0.2083    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.019  0.2075    0.0000 .0000E+00 .0000E+00 
  329         0.61  0.000  0.040  0.2313    0.0000 .0000E+00 .0000E+00 
  330         0.02  0.000  0.063  0.2295    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.053  0.2273    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.052  0.2251    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.047  0.2232    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.056  0.2208    0.0000 .0000E+00 .3899E-03 
  335         0.00  0.000  0.047  0.2189    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.044  0.2171    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.039  0.2155    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.035  0.2140    0.0000 .0000E+00 .0000E+00 
  339         0.51  0.000  0.053  0.2330    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.045  0.2312    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.048  0.2292    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.051  0.2271    0.0000 .0000E+00 .0000E+00 
  343         0.03  0.000  0.071  0.2253    0.0000 .0000E+00 .0000E+00 
  344         0.00  0.000  0.053  0.2231    0.0000 .0000E+00 .2294E-03 
  345         0.00  0.000  0.044  0.2213    0.0000 .0000E+00 .0000E+00 
  346         0.00  0.000  0.039  0.2197    0.0000 .0000E+00 .0000E+00 
  347         0.26  0.000  0.056  0.2282    0.0000 .0000E+00 .0000E+00 
  348         0.60  0.000  0.053  0.2509    0.0000 .0000E+00 .0000E+00 
  349         0.60  0.003  0.075  0.2727    0.0000 .0000E+00 .0000E+00 
  350         0.28  0.000  0.073  0.2813    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.053  0.2791    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.049  0.2771    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.049  0.2750    0.0000 .0000E+00 .0000E+00 
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  354         0.08  0.000  0.072  0.2754    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.053  0.2731    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.056  0.2708    0.0000 .0000E+00 .0000E+00 
  357         0.00  0.000  0.050  0.2688    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.049  0.2667    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.054  0.2645    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.056  0.2621    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.060  0.2596    0.0000 .0000E+00 .0000E+00 
  362         0.00  0.000  0.051  0.2575    0.0000 .0000E+00 .0000E+00 
  363         0.41  0.000  0.095  0.2706    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.067  0.2679    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.060  0.2654    0.0000 .0000E+00 .0000E+00 
  366         0.00  0.000  0.050  0.2633    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1984
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.31    0.00    0.32    0.00    0.86    3.82
                                  1.58    2.94    0.24    2.03    1.13    2.77
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.197
                                  0.000   0.000   0.000   0.000   0.000   0.003
 
 EVAPOTRANSPIRATION               1.102   0.000   0.210   0.110   0.163   3.205
                                  1.904   3.439   0.431   0.960   1.095   1.702
 
 PERCOLATION/LEAKAGE THROUGH      0.0065  0.0000  0.0000  0.0000  0.0000  0.0004
   LAYER  2                       0.0000  0.0000  0.0005  0.0000  0.0004  0.0002
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1984
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           16.00        2323200.500    100.00
 
   RUNOFF                                   0.200         29062.937      1.25
 
   EVAPOTRANSPIRATION                      14.321       2079468.250     89.51
 
   PERC./LEAKAGE THROUGH LAYER  2           0.007950       1154.363      0.05
 
   CHANGE IN WATER STORAGE                  1.470        213513.906      9.19
 
   SOIL WATER AT START OF YEAR              4.848        703929.625
 
   SOIL WATER AT END OF YEAR                6.318        917443.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            1.150      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1985
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.059  0.2608    0.0000 .0000E+00 .0000E+00 
    2  *      0.00  0.000  0.043  0.2590    0.0000 .0000E+00 .0000E+00 
    3  *      0.00  0.000  0.042  0.2573    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.052  0.2551    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.054  0.2529    0.0000 .0000E+00 .0000E+00 
    6         0.00  0.000  0.058  0.2504    0.0000 .0000E+00 .0000E+00 
    7         0.00  0.000  0.058  0.2480    0.0000 .0000E+00 .0000E+00 
    8         0.00  0.000  0.071  0.2451    0.0000 .0000E+00 .0000E+00 
    9         0.00  0.000  0.066  0.2423    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.063  0.2397    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.055  0.2374    0.0000 .0000E+00 .0000E+00 
   12         0.03  0.000  0.070  0.2357    0.0000 .0000E+00 .0000E+00 
   13  *      0.36  0.000  0.059  0.2366    0.0000 .0000E+00 .0000E+00 
   14  *      0.04  0.000  0.048  0.2374    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.084  0.2382    0.0000 .0000E+00 .0000E+00 
   16         0.28  0.000  0.030  0.2548    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.053  0.2526    0.0000 .0000E+00 .0000E+00 
   18         0.00  0.000  0.065  0.2499    0.0000 .0000E+00 .0000E+00 
   19         0.00  0.000  0.072  0.2469    0.0000 .0000E+00 .0000E+00 
   20         0.00  0.000  0.068  0.2441    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.049  0.2421    0.0000 .0000E+00 .2340E-03 
   22  *      0.00  0.000  0.055  0.2398    0.0000 .0000E+00 .0000E+00 
   23         0.00  0.000  0.067  0.2370    0.0000 .0000E+00 .0000E+00 
   24         0.09  0.000  0.084  0.2372    0.0000 .0000E+00 .0000E+00 
   25         0.02  0.000  0.084  0.2345    0.0000 .0000E+00 .5888E-03 
   26         0.17  0.000  0.089  0.2379    0.0000 .0000E+00 .0000E+00 
   27         0.27  0.000  0.088  0.2455    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.082  0.2420    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.074  0.2389    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.078  0.2357    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.063  0.2331    0.0000 .0000E+00 .0000E+00 
   32  *      0.01  0.000  0.010  0.2331    0.0000 .0000E+00 .0000E+00 
   33  *      0.00  0.000  0.048  0.2311    0.0000 .0000E+00 .0000E+00 
   34  *      0.00  0.000  0.058  0.2287    0.0000 .0000E+00 .0000E+00 
   35         0.17  0.000  0.073  0.2327    0.0000 .0000E+00 .0000E+00 
   36         0.00  0.000  0.045  0.2309    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.042  0.2291    0.0000 .0000E+00 .0000E+00 
   38         0.00  0.000  0.039  0.2275    0.0000 .0000E+00 .0000E+00 
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   39         0.00  0.000  0.036  0.2260    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.034  0.2245    0.0000 .0000E+00 .0000E+00 
   41         0.00  0.000  0.032  0.2232    0.0000 .0000E+00 .0000E+00 
   42         0.00  0.000  0.031  0.2219    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.029  0.2207    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.028  0.2195    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.027  0.2184    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.026  0.2173    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.025  0.2163    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.024  0.2153    0.0000 .0000E+00 .0000E+00 
   49         0.00  0.000  0.023  0.2143    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.022  0.2134    0.0000 .0000E+00 .0000E+00 
   51         0.00  0.000  0.022  0.2125    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.021  0.2116    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.018  0.2108    0.0000 .0000E+00 .0000E+00 
   54         0.21  0.000  0.042  0.2178    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.020  0.2170    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.019  0.2162    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.019  0.2154    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.019  0.2146    0.0000 .0000E+00 .0000E+00 
   59         0.03  0.000  0.035  0.2144    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.018  0.2137    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.018  0.2130    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.018  0.2122    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.018  0.2115    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.017  0.2108    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.017  0.2100    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.017  0.2093    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.017  0.2086    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.017  0.2080    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.016  0.2073    0.0000 .0000E+00 .0000E+00 
   70         0.00  0.000  0.016  0.2066    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.016  0.2059    0.0000 .0000E+00 .0000E+00 
   72         0.00  0.000  0.016  0.2053    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.016  0.2046    0.0000 .0000E+00 .0000E+00 
   74         0.16  0.000  0.037  0.2098    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.015  0.2091    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.015  0.2085    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.015  0.2079    0.0000 .0000E+00 .0000E+00 
   78         0.08  0.000  0.036  0.2097    0.0000 .0000E+00 .0000E+00 
   79         0.10  0.000  0.036  0.2124    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.015  0.2118    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.015  0.2112    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.014  0.2106    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.014  0.2100    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.014  0.2094    0.0000 .0000E+00 .1666E-03 
   85         0.00  0.000  0.014  0.2088    0.0000 .0000E+00 .4498E-04 
   86         0.00  0.000  0.014  0.2082    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.014  0.2076    0.0000 .0000E+00 .0000E+00 
   88         0.00  0.000  0.014  0.2070    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.014  0.2064    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.014  0.2058    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.014  0.2052    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.014  0.2046    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.014  0.2040    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.014  0.2034    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.015  0.2028    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.014  0.2022    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.014  0.2016    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.015  0.2010    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.015  0.2004    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.015  0.1998    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.015  0.1992    0.0000 .0000E+00 .0000E+00 
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  102         0.00  0.000  0.016  0.1985    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.015  0.1979    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.016  0.1973    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.016  0.1966    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.016  0.1959    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.016  0.1953    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.017  0.1946    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.017  0.1939    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.017  0.1932    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.017  0.1925    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.017  0.1918    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.017  0.1911    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.016  0.1904    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.019  0.1896    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.019  0.1888    0.0000 .0000E+00 .0000E+00 
  117         0.22  0.000  0.041  0.1963    0.0000 .0000E+00 .0000E+00 
  118         0.60  0.000  0.040  0.2196    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.018  0.2189    0.0000 .0000E+00 .0000E+00 
  120         0.00  0.000  0.020  0.2180    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.020  0.2172    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.022  0.2163    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.021  0.2154    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.022  0.2145    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.024  0.2135    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.024  0.2125    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.025  0.2115    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.025  0.2104    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.026  0.2094    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.029  0.2082    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.025  0.2072    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.027  0.2060    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.028  0.2049    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.024  0.2039    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.025  0.2028    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.032  0.2015    0.0000 .0000E+00 .0000E+00 
  137         0.45  0.000  0.057  0.2179    0.0000 .0000E+00 .0000E+00 
  138         0.05  0.000  0.054  0.2177    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.035  0.2162    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.036  0.2147    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.037  0.2132    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.036  0.2117    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.040  0.2100    0.0000 .0000E+00 .0000E+00 
  144         0.00  0.000  0.043  0.2082    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.047  0.2063    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.047  0.2043    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.050  0.2023    0.0000 .0000E+00 .0000E+00 
  148         0.00  0.000  0.051  0.2001    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.052  0.1980    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.049  0.1959    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.055  0.1937    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.059  0.1912    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.059  0.1888    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.065  0.1860    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.064  0.1834    0.0000 .0000E+00 .0000E+00 
  156         0.38  0.000  0.091  0.1954    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.191  0.1875    0.0000 .0000E+00 .0000E+00 
  158         0.00  0.000  0.056  0.1852    0.0000 .0000E+00 .1975E-07 
  159         0.00  0.000  0.056  0.1828    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.055  0.1805    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.053  0.1783    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.066  0.1756    0.0000 .0000E+00 .0000E+00 
  163         0.00  0.000  0.068  0.1727    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.069  0.1699    0.0000 .0000E+00 .0000E+00 
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  165         0.00  0.000  0.022  0.1689    0.0000 .0000E+00 .0000E+00 
  166         0.00  0.000  0.004  0.1688    0.0000 .0000E+00 .0000E+00 
  167         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .3299E-07 
  168         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  169         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  170         0.14  0.000  0.036  0.1731    0.0000 .0000E+00 .0000E+00 
  171         0.00  0.000  0.007  0.1728    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.026  0.1717    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.015  0.1711    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.017  0.1704    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.015  0.1698    0.0000 .0000E+00 .0000E+00 
  176         0.33  0.000  0.043  0.1817    0.0000 .0000E+00 .0000E+00 
  177         0.00  0.000  0.098  0.1777    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.158  0.1711    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.045  0.1692    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.008  0.1689    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.003  0.1688    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  183         0.22  0.000  0.041  0.1762    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.048  0.1742    0.0000 .0000E+00 .0000E+00 
  185         0.03  0.000  0.075  0.1723    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.026  0.1712    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.020  0.1704    0.0000 .0000E+00 .0000E+00 
  188  *      0.00  0.000  0.014  0.1698    0.0000 .0000E+00 .0000E+00 
  189  *      0.00  0.000  0.011  0.1693    0.0000 .0000E+00 .0000E+00 
  190  *      0.00  0.000  0.011  0.1689    0.0000 .0000E+00 .0000E+00 
  191  *      0.00  0.000  0.003  0.1688    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  193         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  194         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  195  *      0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  196         0.23  0.000  0.036  0.1768    0.0000 .0000E+00 .0000E+00 
  197  *      0.00  0.000  0.024  0.1759    0.0000 .0000E+00 .0000E+00 
  198  *      0.00  0.000  0.030  0.1746    0.0000 .0000E+00 .0000E+00 
  199         0.13  0.000  0.082  0.1766    0.0000 .0000E+00 .0000E+00 
  200         0.05  0.000  0.084  0.1752    0.0000 .0000E+00 .0000E+00 
  201         0.00  0.000  0.047  0.1732    0.0000 .0000E+00 .0000E+00 
  202  *      0.00  0.000  0.035  0.1718    0.0000 .0000E+00 .0000E+00 
  203         0.45  0.000  0.079  0.1872    0.0000 .0000E+00 .9194E-04 
  204         0.02  0.000  0.052  0.1859    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.051  0.1838    0.0000 .0000E+00 .0000E+00 
  206         0.00  0.000  0.061  0.1813    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.064  0.1786    0.0000 .0000E+00 .0000E+00 
  208         0.25  0.000  0.093  0.1851    0.0000 .0000E+00 .0000E+00 
  209         0.00  0.000  0.069  0.1822    0.0000 .0000E+00 .3979E-07 
  210         0.08  0.000  0.080  0.1822    0.0000 .0000E+00 .0000E+00 
  211         0.31  0.000  0.091  0.1914    0.0000 .0000E+00 .0000E+00 
  212         0.05  0.000  0.131  0.1880    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.093  0.1841    0.0000 .0000E+00 .0000E+00 
  214         0.31  0.000  0.092  0.1932    0.0000 .0000E+00 .0000E+00 
  215         0.50  0.000  0.156  0.2076    0.0000 .0000E+00 .0000E+00 
  216         0.03  0.000  0.168  0.2018    0.0000 .0000E+00 .0000E+00 
  217  *      0.00  0.000  0.086  0.1982    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.079  0.1949    0.0000 .0000E+00 .6665E-08 
  219         0.00  0.000  0.088  0.1913    0.0000 .0000E+00 .0000E+00 
  220  *      0.00  0.000  0.080  0.1880    0.0000 .0000E+00 .0000E+00 
  221         0.30  0.000  0.148  0.1943    0.0000 .0000E+00 .0000E+00 
  222         0.00  0.000  0.085  0.1907    0.0000 .0000E+00 .0000E+00 
  223         0.31  0.000  0.161  0.1969    0.0000 .0000E+00 .0000E+00 
  224         0.00  0.000  0.086  0.1934    0.0000 .0000E+00 .0000E+00 
  225  *      0.00  0.000  0.099  0.1892    0.0000 .0000E+00 .2347E-03 
  226  *      0.00  0.000  0.082  0.1858    0.0000 .0000E+00 .0000E+00 
  227         0.00  0.000  0.121  0.1808    0.0000 .0000E+00 .0000E+00 
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  228         0.00  0.000  0.109  0.1762    0.0000 .0000E+00 .0000E+00 
  229         0.00  0.000  0.077  0.1730    0.0000 .0000E+00 .0000E+00 
  230  *      1.24  0.000  0.068  0.1738    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.031  0.097  0.2165    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.162  0.2097    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.169  0.2027    0.0000 .0000E+00 .0000E+00 
  234         0.00  0.000  0.162  0.1959    0.0000 .0000E+00 .0000E+00 
  235         0.00  0.000  0.210  0.1872    0.0000 .0000E+00 .0000E+00 
  236         0.00  0.000  0.203  0.1787    0.0000 .0000E+00 .0000E+00 
  237         0.00  0.000  0.133  0.1732    0.0000 .0000E+00 .0000E+00 
  238         0.00  0.000  0.095  0.1692    0.0000 .0000E+00 .0000E+00 
  239         0.00  0.000  0.009  0.1689    0.0000 .0000E+00 .0000E+00 
  240         0.00  0.000  0.003  0.1688    0.0000 .0000E+00 .0000E+00 
  241         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  242         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  243         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  245         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  246         0.16  0.000  0.045  0.1736    0.0000 .0000E+00 .0000E+00 
  247         0.00  0.000  0.007  0.1733    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.031  0.1720    0.0000 .0000E+00 .0000E+00 
  249  *      0.00  0.000  0.013  0.1714    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.014  0.1709    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.013  0.1703    0.0000 .0000E+00 .0000E+00 
  252         0.00  0.000  0.011  0.1699    0.0000 .0000E+00 .0000E+00 
  253         0.11  0.000  0.043  0.1726    0.0000 .0000E+00 .0000E+00 
  254         0.00  0.000  0.008  0.1723    0.0000 .0000E+00 .0000E+00 
  255         0.00  0.000  0.016  0.1717    0.0000 .0000E+00 .0000E+00 
  256         0.00  0.000  0.011  0.1712    0.0000 .0000E+00 .0000E+00 
  257         0.04  0.000  0.031  0.1716    0.0000 .0000E+00 .0000E+00 
  258         0.03  0.000  0.027  0.1717    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.003  0.1716    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.009  0.1712    0.0000 .0000E+00 .0000E+00 
  261         0.00  0.000  0.008  0.1709    0.0000 .0000E+00 .0000E+00 
  262         0.42  0.000  0.053  0.1862    0.0000 .0000E+00 .0000E+00 
  263         0.50  0.000  0.052  0.2048    0.0000 .0000E+00 .0000E+00 
  264         0.00  0.000  0.014  0.2043    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.020  0.2034    0.0000 .0000E+00 .0000E+00 
  266  *      0.00  0.000  0.016  0.2028    0.0000 .0000E+00 .0000E+00 
  267         0.00  0.000  0.019  0.2020    0.0000 .0000E+00 .0000E+00 
  268         0.00  0.000  0.018  0.2012    0.0000 .0000E+00 .0000E+00 
  269  *      0.00  0.000  0.000  0.2012    0.0000 .0000E+00 .0000E+00 
  270         0.00  0.000  0.017  0.2005    0.0000 .0000E+00 .0000E+00 
  271         0.16  0.000  0.055  0.2049    0.0000 .0000E+00 .0000E+00 
  272         0.00  0.000  0.019  0.2041    0.0000 .0000E+00 .4394E-07 
  273         0.00  0.000  0.017  0.2033    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.015  0.2027    0.0000 .0000E+00 .0000E+00 
  275         0.00  0.000  0.014  0.2021    0.0000 .0000E+00 .0000E+00 
  276         0.00  0.000  0.014  0.2016    0.0000 .0000E+00 .0000E+00 
  277         0.00  0.000  0.013  0.2010    0.0000 .0000E+00 .0000E+00 
  278         0.00  0.000  0.013  0.2005    0.0000 .0000E+00 .0000E+00 
  279         0.00  0.000  0.012  0.2000    0.0000 .0000E+00 .0000E+00 
  280  *      1.01  0.000  0.057  0.2008    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.010  0.088  0.2356    0.0000 .0000E+00 .0000E+00 
  282         0.07  0.000  0.077  0.2353    0.0000 .0000E+00 .0000E+00 
  283         0.00  0.000  0.080  0.2319    0.0000 .0000E+00 .4886E-07 
  284         1.06  0.059  0.106  0.2692    0.0000 .0000E+00 .0000E+00 
  285         0.00  0.000  0.068  0.2664    0.0000 .0000E+00 .1759E-07 
  286         0.00  0.000  0.078  0.2631    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.075  0.2600    0.0000 .0000E+00 .0000E+00 
  288         0.07  0.000  0.084  0.2594    0.0000 .0000E+00 .0000E+00 
  289         0.12  0.000  0.098  0.2603    0.0000 .0000E+00 .0000E+00 
  290         1.77  0.373  0.112  0.3139    0.0000 .0000E+00 .0000E+00 
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  291         0.00  0.000  0.075  0.3107    0.0000 .0000E+00 .0000E+00 
  292         0.00  0.000  0.057  0.3084    0.0000 .0000E+00 .0000E+00 
  293         0.00  0.000  0.058  0.3060    0.0000 .0000E+00 .0000E+00 
  294         0.00  0.000  0.054  0.3037    0.0000 .0000E+00 .0000E+00 
  295         0.00  0.000  0.049  0.3017    0.0000 .0000E+00 .0000E+00 
  296         0.00  0.000  0.069  0.2988    0.0000 .0000E+00 .0000E+00 
  297         0.00  0.000  0.064  0.2961    0.0000 .0000E+00 .0000E+00 
  298         0.00  0.000  0.064  0.2935    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.054  0.2912    0.0000 .0000E+00 .0000E+00 
  300         0.00  0.000  0.058  0.2888    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.063  0.2862    0.0000 .0000E+00 .0000E+00 
  302         0.03  0.000  0.074  0.2843    0.0000 .0000E+00 .0000E+00 
  303         0.00  0.000  0.055  0.2820    0.0000 .0000E+00 .0000E+00 
  304         0.00  0.000  0.062  0.2794    0.0000 .0000E+00 .0000E+00 
  305         0.00  0.000  0.057  0.2771    0.0000 .0000E+00 .0000E+00 
  306         0.00  0.000  0.051  0.2749    0.0000 .0000E+00 .0000E+00 
  307         0.00  0.000  0.056  0.2726    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.049  0.2706    0.0000 .0000E+00 .0000E+00 
  309         0.00  0.000  0.051  0.2684    0.0000 .0000E+00 .0000E+00 
  310         0.00  0.000  0.070  0.2655    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.069  0.2626    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.050  0.2605    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.057  0.2581    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.065  0.2554    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.056  0.2531    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.047  0.2511    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.042  0.2494    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.039  0.2477    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.036  0.2462    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.034  0.2448    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.032  0.2435    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.031  0.2422    0.0000 .0000E+00 .0000E+00 
  323         0.00  0.000  0.029  0.2410    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.028  0.2398    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.027  0.2387    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.026  0.2376    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.025  0.2366    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.024  0.2355    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.024  0.2345    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.023  0.2336    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.022  0.2326    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.022  0.2317    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.021  0.2308    0.0000 .0000E+00 .0000E+00 
  334         0.05  0.000  0.039  0.2313    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.020  0.2305    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.020  0.2296    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.020  0.2288    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.019  0.2280    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.019  0.2272    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.019  0.2264    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.018  0.2257    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.018  0.2249    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.018  0.2242    0.0000 .0000E+00 .0000E+00 
  344         0.00  0.000  0.017  0.2235    0.0000 .0000E+00 .0000E+00 
  345         0.00  0.000  0.017  0.2228    0.0000 .0000E+00 .0000E+00 
  346         0.05  0.000  0.032  0.2235    0.0000 .0000E+00 .0000E+00 
  347         0.00  0.000  0.017  0.2228    0.0000 .0000E+00 .0000E+00 
  348  *      0.00  0.000  0.016  0.2221    0.0000 .0000E+00 .0000E+00 
  349         0.00  0.000  0.016  0.2215    0.0000 .0000E+00 .0000E+00 
  350         0.00  0.000  0.016  0.2208    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.016  0.2201    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.016  0.2195    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.015  0.2189    0.0000 .0000E+00 .0000E+00 
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  354         0.00  0.000  0.015  0.2182    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.015  0.2176    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.015  0.2170    0.0000 .0000E+00 .0000E+00 
  357         0.00  0.000  0.015  0.2164    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.015  0.2158    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.014  0.2152    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.014  0.2146    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.014  0.2140    0.0000 .0000E+00 .0000E+00 
  362         0.00  0.000  0.014  0.2134    0.0000 .0000E+00 .0000E+00 
  363         0.00  0.000  0.014  0.2128    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.014  0.2123    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.014  0.2117    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1985
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    1.26    0.42    0.34    0.82    0.50    0.85
                                  1.82    2.69    1.42    4.13    0.05    0.05
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.000
                                  0.000   0.031   0.000   0.442   0.000   0.000
 
 EVAPOTRANSPIRATION               1.984   0.867   0.547   0.527   1.085   1.448
                                  1.358   3.121   0.590   1.862   1.205   0.521
 
 PERCOLATION/LEAKAGE THROUGH      0.0008  0.0000  0.0002  0.0000  0.0000  0.0000
   LAYER  2                       0.0001  0.0002  0.0000  0.0000  0.0000  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1985
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           14.35        2083619.870    100.00
 
   RUNOFF                                   0.473         68680.883      3.30
 
   EVAPOTRANSPIRATION                      15.113       2194475.500    105.32
 
   PERC./LEAKAGE THROUGH LAYER  2           0.001361        197.637      0.01
 
   CHANGE IN WATER STORAGE                 -1.238       -179733.844     -8.63
 
   SOIL WATER AT START OF YEAR              6.318        917443.500
 
   SOIL WATER AT END OF YEAR                5.081        737709.687
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.343      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1986
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.01  0.000  0.020  0.2113    0.0000 .0000E+00 .0000E+00 
    2         0.00  0.000  0.013  0.2107    0.0000 .0000E+00 .0000E+00 
    3         0.00  0.000  0.013  0.2102    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.013  0.2096    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.013  0.2091    0.0000 .0000E+00 .0000E+00 
    6         0.00  0.000  0.013  0.2086    0.0000 .0000E+00 .0000E+00 
    7         0.01  0.000  0.019  0.2082    0.0000 .0000E+00 .0000E+00 
    8  *      0.00  0.000  0.013  0.2076    0.0000 .0000E+00 .0000E+00 
    9  *      0.00  0.000  0.012  0.2071    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.012  0.2066    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.012  0.2061    0.0000 .0000E+00 .0000E+00 
   12         0.00  0.000  0.012  0.2056    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.012  0.2051    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.012  0.2046    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.012  0.2041    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.012  0.2036    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.012  0.2031    0.0000 .0000E+00 .0000E+00 
   18         0.00  0.000  0.012  0.2026    0.0000 .0000E+00 .0000E+00 
   19         0.00  0.000  0.012  0.2021    0.0000 .0000E+00 .0000E+00 
   20         0.00  0.000  0.012  0.2016    0.0000 .0000E+00 .0000E+00 
   21         0.00  0.000  0.011  0.2012    0.0000 .0000E+00 .0000E+00 
   22         0.00  0.000  0.011  0.2007    0.0000 .0000E+00 .0000E+00 
   23         0.00  0.000  0.011  0.2002    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.011  0.1997    0.0000 .0000E+00 .0000E+00 
   25         0.00  0.000  0.011  0.1993    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.011  0.1988    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.011  0.1983    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.011  0.1979    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.011  0.1974    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.011  0.1970    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.011  0.1965    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.011  0.1961    0.0000 .0000E+00 .0000E+00 
   33         0.02  0.000  0.019  0.1961    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.011  0.1957    0.0000 .0000E+00 .0000E+00 
   35         0.16  0.000  0.019  0.2016    0.0000 .0000E+00 .0000E+00 
   36         0.04  0.000  0.019  0.2024    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.010  0.2020    0.0000 .0000E+00 .0000E+00 
   38         0.05  0.000  0.019  0.2033    0.0000 .0000E+00 .0000E+00 
   39         0.01  0.000  0.016  0.2030    0.0000 .0000E+00 .0000E+00 
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   40         0.05  0.000  0.019  0.2043    0.0000 .0000E+00 .0000E+00 
   41         0.24  0.000  0.019  0.2136    0.0000 .0000E+00 .0000E+00 
   42         0.00  0.000  0.010  0.2131    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.010  0.2127    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.010  0.2123    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.010  0.2119    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.010  0.2115    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.010  0.2111    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.010  0.2107    0.0000 .0000E+00 .0000E+00 
   49         0.00  0.000  0.010  0.2102    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.010  0.2098    0.0000 .0000E+00 .0000E+00 
   51         0.00  0.000  0.010  0.2094    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.010  0.2090    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.010  0.2086    0.0000 .0000E+00 .0000E+00 
   54         0.00  0.000  0.010  0.2082    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.010  0.2078    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.009  0.2074    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.009  0.2070    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.009  0.2067    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.009  0.2063    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.009  0.2059    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.009  0.2055    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.009  0.2051    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.009  0.2047    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.009  0.2043    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.009  0.2040    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.009  0.2036    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.009  0.2032    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.009  0.2028    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.009  0.2024    0.0000 .0000E+00 .0000E+00 
   70         0.07  0.000  0.016  0.2047    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.009  0.2043    0.0000 .0000E+00 .0000E+00 
   72         0.11  0.000  0.016  0.2082    0.0000 .0000E+00 .0000E+00 
   73         0.13  0.000  0.016  0.2130    0.0000 .0000E+00 .0000E+00 
   74         0.00  0.000  0.009  0.2126    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.009  0.2122    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.009  0.2119    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.009  0.2115    0.0000 .0000E+00 .0000E+00 
   78         0.04  0.000  0.016  0.2125    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.009  0.2121    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.009  0.2118    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.009  0.2114    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.009  0.2110    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.009  0.2106    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.009  0.2103    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.009  0.2099    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.009  0.2095    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.009  0.2091    0.0000 .0000E+00 .0000E+00 
   88         0.00  0.000  0.009  0.2087    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.009  0.2083    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.009  0.2079    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.010  0.2075    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.010  0.2071    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.010  0.2067    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.010  0.2063    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.010  0.2059    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.010  0.2054    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.011  0.2050    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.011  0.2045    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.011  0.2041    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.011  0.2036    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.011  0.2032    0.0000 .0000E+00 .0000E+00 
  102         0.00  0.000  0.012  0.2027    0.0000 .0000E+00 .0000E+00 
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  103         0.00  0.000  0.012  0.2022    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.012  0.2017    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.013  0.2012    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.013  0.2006    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.013  0.2001    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.012  0.1996    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.013  0.1991    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.013  0.1985    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.014  0.1980    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.014  0.1974    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.015  0.1968    0.0000 .0000E+00 .0000E+00 
  114         0.01  0.000  0.020  0.1963    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.015  0.1957    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.016  0.1950    0.0000 .0000E+00 .0000E+00 
  117         0.00  0.000  0.016  0.1944    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.016  0.1937    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.017  0.1929    0.0000 .0000E+00 .0000E+00 
  120         0.00  0.000  0.019  0.1921    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.019  0.1913    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.020  0.1905    0.0000 .0000E+00 .1671E-02 
  123         0.00  0.000  0.021  0.1896    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.021  0.1887    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.021  0.1878    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.022  0.1869    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.024  0.1859    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.023  0.1849    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.022  0.1840    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.023  0.1831    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.024  0.1820    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.025  0.1810    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.026  0.1799    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.024  0.1789    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.030  0.1777    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.032  0.1763    0.0000 .0000E+00 .0000E+00 
  137         0.03  0.000  0.041  0.1759    0.0000 .0000E+00 .0000E+00 
  138         0.00  0.000  0.030  0.1746    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.035  0.1731    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.037  0.1716    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.041  0.1699    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.027  0.1688    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .2956E-07 
  144         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  147         0.05  0.000  0.013  0.1703    0.0000 .0000E+00 .0000E+00 
  148         0.02  0.000  0.012  0.1707    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.004  0.1705    0.0000 .0000E+00 .0000E+00 
  150         0.27  0.000  0.017  0.1811    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.019  0.1803    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.017  0.1795    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.024  0.1786    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.029  0.1774    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.032  0.1760    0.0000 .0000E+00 .0000E+00 
  156         0.00  0.000  0.033  0.1747    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.035  0.1732    0.0000 .0000E+00 .0000E+00 
  158         0.00  0.000  0.037  0.1716    0.0000 .0000E+00 .0000E+00 
  159         0.00  0.000  0.037  0.1701    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.025  0.1690    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.005  0.1688    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.001  0.1688    0.0000 .0000E+00 .0000E+00 
  163         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  165         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
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  166         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  167         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  168         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  169         0.12  0.000  0.016  0.1731    0.0000 .0000E+00 .0000E+00 
  170         0.08  0.000  0.016  0.1758    0.0000 .0000E+00 .0000E+00 
  171         0.00  0.000  0.024  0.1748    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.027  0.1737    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.038  0.1721    0.0000 .0000E+00 .0000E+00 
  174         0.02  0.000  0.030  0.1717    0.0000 .0000E+00 .0000E+00 
  175         0.46  0.000  0.035  0.1894    0.0000 .0000E+00 .0000E+00 
  176         0.48  0.000  0.038  0.2078    0.0000 .0000E+00 .0000E+00 
  177         0.32  0.000  0.049  0.2191    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.041  0.2174    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.043  0.2155    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.043  0.2138    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.057  0.2114    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.052  0.2092    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.052  0.2070    0.0000 .0000E+00 .0000E+00 
  184         0.06  0.000  0.065  0.2068    0.0000 .0000E+00 .0000E+00 
  185         0.00  0.000  0.058  0.2044    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.057  0.2020    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.068  0.1992    0.0000 .0000E+00 .0000E+00 
  188         0.02  0.000  0.072  0.1970    0.0000 .0000E+00 .0000E+00 
  189         0.00  0.000  0.064  0.1944    0.0000 .0000E+00 .0000E+00 
  190         0.03  0.000  0.078  0.1924    0.0000 .0000E+00 .1901E-03 
  191         0.16  0.000  0.079  0.1958    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.070  0.1928    0.0000 .0000E+00 .2031E-03 
  193         0.00  0.000  0.072  0.1898    0.0000 .0000E+00 .0000E+00 
  194         0.00  0.000  0.073  0.1868    0.0000 .0000E+00 .8946E-07 
  195         0.00  0.000  0.033  0.1854    0.0000 .0000E+00 .0000E+00 
  196         0.00  0.000  0.032  0.1841    0.0000 .0000E+00 .0000E+00 
  197  *      0.00  0.000  0.029  0.1829    0.0000 .0000E+00 .0000E+00 
  198  *      0.27  0.000  0.080  0.1837    0.0000 .0000E+00 .0000E+00 
  199         0.02  0.000  0.245  0.1814    0.0000 .0000E+00 .0000E+00 
  200         0.00  0.000  0.055  0.1791    0.0000 .0000E+00 .0000E+00 
  201         0.00  0.000  0.054  0.1769    0.0000 .0000E+00 .0000E+00 
  202         0.23  0.000  0.086  0.1829    0.0000 .0000E+00 .0000E+00 
  203         0.26  0.000  0.248  0.1834    0.0000 .0000E+00 .1407E-05 
  204         0.00  0.000  0.191  0.1754    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.124  0.1702    0.0000 .0000E+00 .0000E+00 
  206         0.00  0.000  0.027  0.1691    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.007  0.1688    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.002  0.1688    0.0000 .0000E+00 .0000E+00 
  209         0.00  0.000  0.001  0.1688    0.0000 .0000E+00 .0000E+00 
  210         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  212         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  214         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  215         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  216         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  217         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  219         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  220         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  221         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  222         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  223         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  224         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  225         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  226         0.85  0.002  0.054  0.2018    0.0000 .0000E+00 .0000E+00 
  227         0.05  0.000  0.047  0.2020    0.0000 .0000E+00 .0000E+00 
  228         0.00  0.000  0.061  0.1994    0.0000 .0000E+00 .0000E+00 
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  229         0.00  0.000  0.058  0.1970    0.0000 .0000E+00 .0000E+00 
  230         0.00  0.000  0.059  0.1945    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.000  0.056  0.1922    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.056  0.1899    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.050  0.1878    0.0000 .0000E+00 .0000E+00 
  234         0.00  0.000  0.049  0.1857    0.0000 .0000E+00 .0000E+00 
  235         0.37  0.000  0.063  0.1986    0.0000 .0000E+00 .0000E+00 
  236         0.00  0.000  0.049  0.1965    0.0000 .0000E+00 .0000E+00 
  237         0.00  0.000  0.044  0.1947    0.0000 .0000E+00 .0000E+00 
  238         0.00  0.000  0.022  0.1938    0.0000 .0000E+00 .0000E+00 
  239         0.01  0.000  0.032  0.1928    0.0000 .0000E+00 .0000E+00 
  240  *      0.00  0.000  0.023  0.1919    0.0000 .0000E+00 .0000E+00 
  241         0.00  0.000  0.022  0.1910    0.0000 .0000E+00 .0000E+00 
  242  *      0.46  0.000  0.072  0.1918    0.0000 .0000E+00 .0000E+00 
  243  *      0.00  0.000  0.068  0.1926    0.0000 .0000E+00 .0000E+00 
  244         0.00  0.000  0.107  0.1958    0.0000 .0000E+00 .0000E+00 
  245  *      0.00  0.000  0.102  0.1956    0.0000 .0000E+00 .0000E+00 
  246         0.00  0.000  0.159  0.1890    0.0000 .0000E+00 .0000E+00 
  247         0.06  0.000  0.121  0.1865    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.079  0.1832    0.0000 .0000E+00 .0000E+00 
  249         0.11  0.000  0.085  0.1842    0.0000 .0000E+00 .1199E-04 
  250         0.00  0.000  0.066  0.1815    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.055  0.1792    0.0000 .0000E+00 .0000E+00 
  252         0.00  0.000  0.057  0.1768    0.0000 .0000E+00 .0000E+00 
  253         0.00  0.000  0.044  0.1749    0.0000 .0000E+00 .0000E+00 
  254         0.00  0.000  0.035  0.1735    0.0000 .0000E+00 .0000E+00 
  255         0.12  0.000  0.062  0.1759    0.0000 .0000E+00 .1477E-07 
  256         0.00  0.000  0.040  0.1743    0.0000 .0000E+00 .0000E+00 
  257         0.00  0.000  0.024  0.1733    0.0000 .0000E+00 .0000E+00 
  258         0.50  0.000  0.045  0.1922    0.0000 .0000E+00 .1378E-04 
  259         0.00  0.000  0.016  0.1916    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.024  0.1906    0.0000 .0000E+00 .0000E+00 
  261         0.00  0.000  0.023  0.1896    0.0000 .0000E+00 .0000E+00 
  262         0.00  0.000  0.022  0.1887    0.0000 .0000E+00 .0000E+00 
  263  *      0.00  0.000  0.019  0.1879    0.0000 .0000E+00 .0000E+00 
  264  *      0.00  0.000  0.018  0.1872    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.020  0.1863    0.0000 .0000E+00 .0000E+00 
  266         0.21  0.000  0.041  0.1934    0.0000 .0000E+00 .0000E+00 
  267         0.80  0.003  0.043  0.2248    0.0000 .0000E+00 .4943E-07 
  268         0.00  0.000  0.095  0.2209    0.0000 .0000E+00 .0000E+00 
  269         0.00  0.000  0.109  0.2163    0.0000 .0000E+00 .0000E+00 
  270         0.00  0.000  0.131  0.2108    0.0000 .0000E+00 .0000E+00 
  271         0.00  0.000  0.119  0.2059    0.0000 .0000E+00 .0000E+00 
  272         0.00  0.000  0.099  0.2018    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.107  0.1973    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.069  0.1944    0.0000 .0000E+00 .0000E+00 
  275         0.24  0.000  0.078  0.2011    0.0000 .0000E+00 .1038E-03 
  276         0.26  0.000  0.069  0.2091    0.0000 .0000E+00 .0000E+00 
  277         0.00  0.000  0.113  0.2044    0.0000 .0000E+00 .1058E-03 
  278         0.00  0.000  0.043  0.2026    0.0000 .0000E+00 .0000E+00 
  279         0.10  0.000  0.061  0.2042    0.0000 .0000E+00 .0000E+00 
  280         0.00  0.000  0.038  0.2027    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.000  0.035  0.2012    0.0000 .0000E+00 .0000E+00 
  282         0.00  0.000  0.032  0.1999    0.0000 .0000E+00 .0000E+00 
  283         0.10  0.000  0.051  0.2019    0.0000 .0000E+00 .0000E+00 
  284         0.05  0.000  0.049  0.2020    0.0000 .0000E+00 .0000E+00 
  285         0.14  0.000  0.050  0.2057    0.0000 .0000E+00 .0000E+00 
  286         0.00  0.000  0.028  0.2045    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.026  0.2034    0.0000 .0000E+00 .0000E+00 
  288         0.00  0.000  0.024  0.2025    0.0000 .0000E+00 .0000E+00 
  289         0.05  0.000  0.043  0.2027    0.0000 .0000E+00 .0000E+00 
  290         0.00  0.000  0.024  0.2017    0.0000 .0000E+00 .0000E+00 
  291  *      0.00  0.000  0.000  0.2017    0.0000 .0000E+00 .0000E+00 
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  292         0.03  0.000  0.039  0.2014    0.0000 .0000E+00 .0000E+00 
  293         0.00  0.000  0.018  0.2006    0.0000 .0000E+00 .0000E+00 
  294         0.00  0.000  0.018  0.1999    0.0000 .0000E+00 .4712E-04 
  295         0.00  0.000  0.016  0.1992    0.0000 .0000E+00 .0000E+00 
  296         0.00  0.000  0.015  0.1986    0.0000 .0000E+00 .0000E+00 
  297         0.00  0.000  0.015  0.1980    0.0000 .0000E+00 .0000E+00 
  298         0.00  0.000  0.015  0.1974    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.014  0.1968    0.0000 .0000E+00 .0000E+00 
  300         0.00  0.000  0.014  0.1962    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.014  0.1956    0.0000 .0000E+00 .0000E+00 
  302         0.00  0.000  0.014  0.1950    0.0000 .0000E+00 .0000E+00 
  303         0.00  0.000  0.014  0.1944    0.0000 .0000E+00 .0000E+00 
  304         0.00  0.000  0.014  0.1938    0.0000 .0000E+00 .0000E+00 
  305         0.00  0.000  0.014  0.1932    0.0000 .0000E+00 .0000E+00 
  306         1.13  0.031  0.037  0.2375    0.0000 .0000E+00 .0000E+00 
  307         1.31  0.178  0.074  0.2816    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.072  0.2786    0.0000 .0000E+00 .2352E-07 
  309         0.00  0.000  0.064  0.2759    0.0000 .0000E+00 .0000E+00 
  310         0.00  0.000  0.066  0.2732    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.074  0.2701    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.076  0.2669    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.071  0.2639    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.074  0.2609    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.067  0.2581    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.073  0.2550    0.0000 .0000E+00 .0000E+00 
  317         0.24  0.000  0.094  0.2611    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.084  0.2576    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.088  0.2540    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.088  0.2503    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.105  0.2459    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.088  0.2423    0.0000 .0000E+00 .6325E-03 
  323         0.34  0.000  0.102  0.2522    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.097  0.2482    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.084  0.2447    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.085  0.2411    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.075  0.2380    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.066  0.2353    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.067  0.2325    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.078  0.2292    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.077  0.2260    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.063  0.2233    0.0000 .0000E+00 .4493E-03 
  333         0.00  0.000  0.052  0.2212    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.047  0.2192    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.042  0.2174    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.039  0.2158    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.036  0.2143    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.034  0.2129    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.032  0.2116    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.030  0.2103    0.0000 .0000E+00 .0000E+00 
  341         0.11  0.000  0.045  0.2131    0.0000 .0000E+00 .0000E+00 
  342         0.52  0.000  0.043  0.2329    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.068  0.2301    0.0000 .0000E+00 .0000E+00 
  344         0.15  0.000  0.042  0.2346    0.0000 .0000E+00 .0000E+00 
  345  *      0.00  0.000  0.051  0.2324    0.0000 .0000E+00 .0000E+00 
  346  *      0.00  0.000  0.025  0.2314    0.0000 .0000E+00 .0000E+00 
  347         0.00  0.000  0.024  0.2304    0.0000 .0000E+00 .0000E+00 
  348         0.00  0.000  0.024  0.2294    0.0000 .0000E+00 .0000E+00 
  349         0.00  0.000  0.023  0.2284    0.0000 .0000E+00 .0000E+00 
  350         0.22  0.000  0.039  0.2360    0.0000 .0000E+00 .0000E+00 
  351         0.50  0.000  0.089  0.2531    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.082  0.2497    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.055  0.2474    0.0000 .0000E+00 .0000E+00 
  354         0.00  0.000  0.055  0.2451    0.0000 .0000E+00 .0000E+00 
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  355         0.00  0.000  0.071  0.2421    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.074  0.2391    0.0000 .0000E+00 .0000E+00 
  357         0.09  0.000  0.079  0.2395    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.055  0.2372    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.058  0.2348    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.058  0.2324    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.060  0.2299    0.0000 .0000E+00 .0000E+00 
  362         0.00  0.000  0.068  0.2271    0.0000 .0000E+00 .0000E+00 
  363         0.00  0.000  0.063  0.2245    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.053  0.2222    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.047  0.2203    0.0000 .0000E+00 .4264E-04 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1986
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.02    0.57    0.35    0.01    0.37    1.48
                                  1.05    1.74    1.80    0.97    3.02    1.59
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.000
                                  0.000   0.002   0.003   0.000   0.210   0.000
 
 EVAPOTRANSPIRATION               0.384   0.336   0.310   0.389   0.653   0.734
                                  2.072   0.885   1.966   1.053   2.200   1.564
 
 PERCOLATION/LEAKAGE THROUGH      0.0000  0.0000  0.0000  0.0000  0.0017  0.0000
   LAYER  2                       0.0004  0.0000  0.0000  0.0003  0.0011  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1986
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           12.97        1883244.000    100.00
 
   RUNOFF                                   0.214         31045.662      1.65
 
   EVAPOTRANSPIRATION                      12.546       1821722.370     96.73
 
   PERC./LEAKAGE THROUGH LAYER  2           0.003473        504.209      0.03
 
   CHANGE IN WATER STORAGE                  0.206         29972.107      1.59
 
   SOIL WATER AT START OF YEAR              5.081        737709.687
 
   SOIL WATER AT END OF YEAR                5.287        767681.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000           -0.273      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1987
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.042  0.2185    0.0000 .0000E+00 .1150E-03 
    2         0.00  0.000  0.039  0.2169    0.0000 .0000E+00 .2702E-03 
    3         0.00  0.000  0.036  0.2154    0.0000 .0000E+00 .4775E-03 
    4         0.00  0.000  0.034  0.2139    0.0000 .0000E+00 .6190E-03 
    5         0.00  0.000  0.032  0.2125    0.0000 .0000E+00 .7154E-03 
    6         0.00  0.000  0.031  0.2112    0.0000 .0000E+00 .5327E-03 
    7         0.00  0.000  0.029  0.2100    0.0000 .0000E+00 .5696E-03 
    8         0.00  0.000  0.028  0.2088    0.0000 .0000E+00 .5930E-03 
    9         0.00  0.000  0.026  0.2077    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.025  0.2067    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.024  0.2057    0.0000 .0000E+00 .0000E+00 
   12         0.00  0.000  0.024  0.2047    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.023  0.2037    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.022  0.2028    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.022  0.2019    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.022  0.2009    0.0000 .0000E+00 .0000E+00 
   17  *      0.21  0.000  0.077  0.2018    0.0000 .0000E+00 .0000E+00 
   18  *      0.00  0.000  0.057  0.2026    0.0000 .0000E+00 .0000E+00 
   19  *      0.00  0.000  0.037  0.2026    0.0000 .0000E+00 .0000E+00 
   20  *      0.00  0.000  0.021  0.2017    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.020  0.2009    0.0000 .0000E+00 .0000E+00 
   22  *      0.00  0.000  0.020  0.2000    0.0000 .0000E+00 .0000E+00 
   23  *      0.00  0.000  0.020  0.1992    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.020  0.1984    0.0000 .0000E+00 .0000E+00 
   25         0.00  0.000  0.019  0.1976    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.019  0.1968    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.019  0.1960    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.018  0.1953    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.018  0.1945    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.018  0.1938    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.017  0.1931    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.017  0.1924    0.0000 .0000E+00 .0000E+00 
   33         0.00  0.000  0.017  0.1917    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.017  0.1910    0.0000 .0000E+00 .0000E+00 
   35         0.00  0.000  0.016  0.1903    0.0000 .0000E+00 .0000E+00 
   36         0.00  0.000  0.016  0.1896    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.016  0.1889    0.0000 .0000E+00 .0000E+00 
   38         0.00  0.000  0.016  0.1883    0.0000 .0000E+00 .0000E+00 
   39         0.00  0.000  0.015  0.1876    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.015  0.1870    0.0000 .0000E+00 .0000E+00 
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   41         0.00  0.000  0.015  0.1864    0.0000 .0000E+00 .0000E+00 
   42         0.00  0.000  0.015  0.1858    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.014  0.1852    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.014  0.1846    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.014  0.1840    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.014  0.1834    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.014  0.1829    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.014  0.1823    0.0000 .0000E+00 .0000E+00 
   49         0.28  0.000  0.030  0.1927    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.013  0.1922    0.0000 .0000E+00 .0000E+00 
   51         0.07  0.000  0.029  0.1939    0.0000 .0000E+00 .0000E+00 
   52         0.38  0.000  0.029  0.2085    0.0000 .0000E+00 .0000E+00 
   53  *      0.00  0.000  0.013  0.2079    0.0000 .0000E+00 .0000E+00 
   54         0.00  0.000  0.013  0.2074    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.013  0.2068    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.013  0.2063    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.013  0.2057    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.013  0.2052    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.013  0.2047    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.013  0.2041    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.013  0.2036    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.012  0.2031    0.0000 .0000E+00 .0000E+00 
   63         0.00  0.000  0.012  0.2026    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.012  0.2021    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.012  0.2016    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.012  0.2011    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.012  0.2006    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.012  0.2001    0.0000 .0000E+00 .0000E+00 
   69         0.04  0.000  0.027  0.2006    0.0000 .0000E+00 .0000E+00 
   70         0.05  0.000  0.027  0.2016    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.012  0.2011    0.0000 .0000E+00 .0000E+00 
   72         0.00  0.000  0.012  0.2006    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.012  0.2001    0.0000 .0000E+00 .8499E-04 
   74         0.00  0.000  0.012  0.1996    0.0000 .0000E+00 .6282E-05 
   75         0.00  0.000  0.012  0.1991    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.012  0.1986    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.012  0.1981    0.0000 .0000E+00 .0000E+00 
   78         0.00  0.000  0.012  0.1976    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.012  0.1972    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.012  0.1967    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.012  0.1962    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.011  0.1957    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.011  0.1952    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.011  0.1948    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.011  0.1943    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.011  0.1938    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.011  0.1934    0.0000 .0000E+00 .0000E+00 
   88         0.51  0.000  0.027  0.2135    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.011  0.2130    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.011  0.2126    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.011  0.2121    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.011  0.2116    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.011  0.2112    0.0000 .0000E+00 .0000E+00 
   94         0.03  0.000  0.025  0.2114    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.011  0.2109    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.011  0.2105    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.011  0.2100    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.011  0.2095    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.011  0.2091    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.011  0.2086    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.011  0.2081    0.0000 .0000E+00 .0000E+00 
  102         0.00  0.000  0.012  0.2076    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.012  0.2071    0.0000 .0000E+00 .0000E+00 
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  104         0.00  0.000  0.012  0.2066    0.0000 .0000E+00 .0000E+00 
  105         0.00  0.000  0.012  0.2062    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.012  0.2057    0.0000 .0000E+00 .0000E+00 
  107         0.00  0.000  0.012  0.2052    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.013  0.2046    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.013  0.2041    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.013  0.2036    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.013  0.2030    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.013  0.2025    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.013  0.2019    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.014  0.2014    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.013  0.2008    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.014  0.2002    0.0000 .0000E+00 .0000E+00 
  117         0.00  0.000  0.015  0.1996    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.015  0.1990    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.015  0.1984    0.0000 .0000E+00 .0000E+00 
  120         0.06  0.000  0.030  0.1996    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.016  0.1990    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.016  0.1983    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.016  0.1976    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.017  0.1969    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.017  0.1962    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.017  0.1955    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.018  0.1947    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.019  0.1939    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.019  0.1931    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.020  0.1923    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.021  0.1914    0.0000 .0000E+00 .0000E+00 
  132         0.10  0.000  0.039  0.1939    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.024  0.1930    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.024  0.1920    0.0000 .0000E+00 .0000E+00 
  135         0.03  0.000  0.037  0.1917    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.021  0.1908    0.0000 .0000E+00 .4012E-07 
  137         0.00  0.000  0.022  0.1899    0.0000 .0000E+00 .0000E+00 
  138         0.00  0.000  0.024  0.1889    0.0000 .0000E+00 .0000E+00 
  139         0.13  0.000  0.042  0.1926    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.023  0.1916    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.024  0.1906    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.025  0.1896    0.0000 .0000E+00 .0000E+00 
  143         0.30  0.000  0.045  0.2002    0.0000 .0000E+00 .0000E+00 
  144         0.15  0.000  0.045  0.2046    0.0000 .0000E+00 .0000E+00 
  145         0.10  0.000  0.048  0.2068    0.0000 .0000E+00 .0000E+00 
  146         0.00  0.000  0.033  0.2054    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.029  0.2042    0.0000 .0000E+00 .1699E-04 
  148         0.00  0.000  0.025  0.2032    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.025  0.2021    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.026  0.2010    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.027  0.1999    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.027  0.1988    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.031  0.1975    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.029  0.1963    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.030  0.1951    0.0000 .0000E+00 .0000E+00 
  156         0.00  0.000  0.031  0.1938    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.032  0.1924    0.0000 .0000E+00 .0000E+00 
  158         0.35  0.000  0.054  0.2048    0.0000 .0000E+00 .0000E+00 
  159         0.03  0.000  0.050  0.2039    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.037  0.2024    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.038  0.2008    0.0000 .0000E+00 .9369E-07 
  162         0.00  0.000  0.038  0.1992    0.0000 .0000E+00 .7242E-07 
  163         0.00  0.000  0.038  0.1976    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.040  0.1959    0.0000 .0000E+00 .0000E+00 
  165         0.00  0.000  0.042  0.1942    0.0000 .0000E+00 .0000E+00 
  166         0.04  0.000  0.057  0.1935    0.0000 .0000E+00 .0000E+00 
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  167         0.00  0.000  0.055  0.1912    0.0000 .0000E+00 .0000E+00 
  168         0.00  0.000  0.050  0.1891    0.0000 .0000E+00 .0000E+00 
  169         0.00  0.000  0.048  0.1871    0.0000 .0000E+00 .0000E+00 
  170         0.00  0.000  0.048  0.1851    0.0000 .0000E+00 .0000E+00 
  171         0.00  0.000  0.045  0.1832    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.048  0.1812    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.049  0.1792    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.063  0.1765    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.061  0.1740    0.0000 .0000E+00 .0000E+00 
  176         0.13  0.000  0.096  0.1754    0.0000 .0000E+00 .0000E+00 
  177         0.00  0.000  0.057  0.1730    0.0000 .0000E+00 .0000E+00 
  178         1.40  0.092  0.058  0.2251    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.204  0.2167    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.211  0.2078    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.254  0.1972    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.264  0.1863    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.234  0.1765    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.171  0.1694    0.0000 .0000E+00 .1060E-06 
  185         0.00  0.000  0.011  0.1689    0.0000 .0000E+00 .0000E+00 
  186         0.00  0.000  0.004  0.1688    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  188         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  189         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  190         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  191         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  192         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  193         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  194         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  195         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  196  *      0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  197  *      0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  198         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  199  *      0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  200         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  201         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  202         0.22  0.000  0.035  0.1765    0.0000 .0000E+00 .0000E+00 
  203         0.00  0.000  0.043  0.1747    0.0000 .0000E+00 .0000E+00 
  204         0.04  0.000  0.056  0.1740    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.038  0.1725    0.0000 .0000E+00 .0000E+00 
  206         0.03  0.000  0.040  0.1720    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.009  0.1717    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.019  0.1709    0.0000 .0000E+00 .0000E+00 
  209         0.00  0.000  0.017  0.1701    0.0000 .0000E+00 .0000E+00 
  210         0.29  0.000  0.042  0.1805    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.045  0.1786    0.0000 .0000E+00 .1642E-13 
  212         0.00  0.000  0.049  0.1766    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.037  0.1750    0.0000 .0000E+00 .0000E+00 
  214  *      0.00  0.000  0.038  0.1734    0.0000 .0000E+00 .0000E+00 
  215         0.04  0.000  0.054  0.1729    0.0000 .0000E+00 .1886E-05 
  216         0.63  0.000  0.057  0.1967    0.0000 .0000E+00 .0000E+00 
  217         0.00  0.000  0.033  0.1953    0.0000 .0000E+00 .0000E+00 
  218  *      0.00  0.000  0.036  0.1938    0.0000 .0000E+00 .0000E+00 
  219         0.00  0.000  0.036  0.1924    0.0000 .0000E+00 .0000E+00 
  220  *      0.00  0.000  0.035  0.1909    0.0000 .0000E+00 .0000E+00 
  221         0.60  0.000  0.056  0.2136    0.0000 .0000E+00 .0000E+00 
  222         0.00  0.000  0.193  0.2055    0.0000 .0000E+00 .0000E+00 
  223         0.30  0.000  0.221  0.2088    0.0000 .0000E+00 .0000E+00 
  224         0.00  0.000  0.113  0.2041    0.0000 .0000E+00 .0000E+00 
  225  *      0.00  0.000  0.109  0.1995    0.0000 .0000E+00 .3257E-04 
  226         0.00  0.000  0.135  0.1939    0.0000 .0000E+00 .0000E+00 
  227         0.00  0.000  0.108  0.1894    0.0000 .0000E+00 .0000E+00 
  228         0.00  0.000  0.091  0.1856    0.0000 .0000E+00 .0000E+00 
  229         0.00  0.000  0.082  0.1822    0.0000 .0000E+00 .0000E+00 
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  230         0.00  0.000  0.077  0.1790    0.0000 .0000E+00 .0000E+00 
  231         0.00  0.000  0.098  0.1749    0.0000 .0000E+00 .0000E+00 
  232         0.00  0.000  0.106  0.1704    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.035  0.1690    0.0000 .0000E+00 .0000E+00 
  234         0.01  0.000  0.015  0.1688    0.0000 .0000E+00 .0000E+00 
  235         0.00  0.000  0.001  0.1688    0.0000 .0000E+00 .0000E+00 
  236         1.90  0.256  0.070  0.2344    0.0000 .0000E+00 .0000E+00 
  237         0.00  0.000  0.177  0.2270    0.0000 .0000E+00 .0000E+00 
  238         0.15  0.000  0.228  0.2237    0.0000 .0000E+00 .0000E+00 
  239         0.00  0.000  0.195  0.2156    0.0000 .0000E+00 .0000E+00 
  240         0.00  0.000  0.199  0.2073    0.0000 .0000E+00 .0000E+00 
  241         0.00  0.000  0.175  0.2000    0.0000 .0000E+00 .0000E+00 
  242         0.00  0.000  0.153  0.1936    0.0000 .0000E+00 .0000E+00 
  243         0.00  0.000  0.169  0.1865    0.0000 .0000E+00 .3234E-03 
  244         0.00  0.000  0.132  0.1810    0.0000 .0000E+00 .0000E+00 
  245  *      0.00  0.000  0.069  0.1782    0.0000 .0000E+00 .0000E+00 
  246  *      0.00  0.000  0.049  0.1761    0.0000 .0000E+00 .0000E+00 
  247         0.05  0.000  0.126  0.1730    0.0000 .0000E+00 .0000E+00 
  248         0.00  0.000  0.083  0.1695    0.0000 .0000E+00 .0000E+00 
  249         0.00  0.000  0.012  0.1690    0.0000 .0000E+00 .0000E+00 
  250         0.00  0.000  0.006  0.1688    0.0000 .0000E+00 .0000E+00 
  251         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  252         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  253         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  254         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  255         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  256         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  257         0.22  0.000  0.039  0.1763    0.0000 .0000E+00 .0000E+00 
  258         0.00  0.000  0.034  0.1749    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.045  0.1730    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.044  0.1712    0.0000 .0000E+00 .0000E+00 
  261         0.02  0.000  0.033  0.1706    0.0000 .0000E+00 .0000E+00 
  262  *      0.00  0.000  0.000  0.1706    0.0000 .0000E+00 .0000E+00 
  263         0.00  0.000  0.007  0.1703    0.0000 .0000E+00 .0000E+00 
  264         0.00  0.000  0.010  0.1699    0.0000 .0000E+00 .0000E+00 
  265         0.00  0.000  0.010  0.1695    0.0000 .0000E+00 .0000E+00 
  266         0.00  0.000  0.009  0.1691    0.0000 .0000E+00 .0000E+00 
  267         0.00  0.000  0.007  0.1688    0.0000 .0000E+00 .0000E+00 
  268         0.15  0.000  0.038  0.1735    0.0000 .0000E+00 .0000E+00 
  269         0.00  0.000  0.004  0.1733    0.0000 .0000E+00 .0000E+00 
  270         0.00  0.000  0.020  0.1725    0.0000 .0000E+00 .0000E+00 
  271         0.00  0.000  0.021  0.1716    0.0000 .0000E+00 .0000E+00 
  272         0.12  0.000  0.040  0.1749    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.017  0.1742    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.016  0.1735    0.0000 .0000E+00 .0000E+00 
  275         0.00  0.000  0.019  0.1728    0.0000 .0000E+00 .0000E+00 
  276         0.00  0.000  0.020  0.1719    0.0000 .0000E+00 .0000E+00 
  277         0.00  0.000  0.018  0.1711    0.0000 .0000E+00 .0000E+00 
  278         0.00  0.000  0.006  0.1709    0.0000 .0000E+00 .0000E+00 
  279         0.00  0.000  0.006  0.1706    0.0000 .0000E+00 .0000E+00 
  280         0.00  0.000  0.005  0.1704    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.000  0.005  0.1702    0.0000 .0000E+00 .0000E+00 
  282         0.00  0.000  0.005  0.1700    0.0000 .0000E+00 .0000E+00 
  283         0.00  0.000  0.005  0.1698    0.0000 .0000E+00 .0000E+00 
  284         0.00  0.000  0.005  0.1696    0.0000 .0000E+00 .0000E+00 
  285         0.00  0.000  0.005  0.1694    0.0000 .0000E+00 .0000E+00 
  286         0.00  0.000  0.004  0.1692    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.004  0.1690    0.0000 .0000E+00 .0000E+00 
  288         0.09  0.000  0.034  0.1714    0.0000 .0000E+00 .0000E+00 
  289         0.00  0.000  0.003  0.1713    0.0000 .0000E+00 .0000E+00 
  290         0.00  0.000  0.004  0.1711    0.0000 .0000E+00 .0000E+00 
  291  *      0.00  0.000  0.000  0.1711    0.0000 .0000E+00 .0000E+00 
  292         0.00  0.000  0.004  0.1709    0.0000 .0000E+00 .0000E+00 
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  293         0.00  0.000  0.004  0.1707    0.0000 .0000E+00 .0000E+00 
  294         0.00  0.000  0.003  0.1706    0.0000 .0000E+00 .0000E+00 
  295         0.00  0.000  0.003  0.1705    0.0000 .0000E+00 .0000E+00 
  296         0.17  0.000  0.036  0.1760    0.0000 .0000E+00 .0000E+00 
  297         0.00  0.000  0.008  0.1757    0.0000 .0000E+00 .0000E+00 
  298         0.00  0.000  0.007  0.1754    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.008  0.1751    0.0000 .0000E+00 .0000E+00 
  300         0.00  0.000  0.009  0.1747    0.0000 .0000E+00 .0000E+00 
  301         0.00  0.000  0.009  0.1743    0.0000 .0000E+00 .0000E+00 
  302         0.00  0.000  0.009  0.1740    0.0000 .0000E+00 .0000E+00 
  303         0.00  0.000  0.009  0.1736    0.0000 .0000E+00 .0000E+00 
  304         0.00  0.000  0.009  0.1732    0.0000 .0000E+00 .0000E+00 
  305         0.35  0.000  0.042  0.1860    0.0000 .0000E+00 .0000E+00 
  306         0.00  0.000  0.007  0.1858    0.0000 .0000E+00 .0000E+00 
  307         0.00  0.000  0.005  0.1855    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.005  0.1853    0.0000 .0000E+00 .0000E+00 
  309         0.11  0.000  0.039  0.1883    0.0000 .0000E+00 .0000E+00 
  310         0.14  0.000  0.041  0.1924    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.005  0.1922    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.008  0.1918    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.008  0.1915    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.008  0.1912    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.008  0.1908    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.008  0.1905    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.008  0.1902    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.008  0.1898    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.008  0.1895    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.008  0.1892    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.008  0.1889    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.008  0.1886    0.0000 .0000E+00 .0000E+00 
  323         0.00  0.000  0.008  0.1882    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.008  0.1879    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.007  0.1876    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.007  0.1873    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.007  0.1870    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.007  0.1867    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.007  0.1864    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.007  0.1861    0.0000 .0000E+00 .0000E+00 
  331  *      0.00  0.000  0.007  0.1858    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.007  0.1855    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.007  0.1852    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.007  0.1849    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.007  0.1846    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.007  0.1843    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.007  0.1840    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.007  0.1837    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.007  0.1834    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.007  0.1832    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.007  0.1829    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.007  0.1826    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.007  0.1823    0.0000 .0000E+00 .0000E+00 
  344         0.00  0.000  0.007  0.1820    0.0000 .0000E+00 .0000E+00 
  345         0.00  0.000  0.007  0.1818    0.0000 .0000E+00 .0000E+00 
  346         0.00  0.000  0.007  0.1815    0.0000 .0000E+00 .0000E+00 
  347         0.67  0.000  0.034  0.2080    0.0000 .0000E+00 .0000E+00 
  348  *      0.45  0.000  0.051  0.2088    0.0000 .0000E+00 .0000E+00 
  349  *      0.00  0.000  0.052  0.2096    0.0000 .0000E+00 .0000E+00 
  350  *      0.00  0.000  0.043  0.2104    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.074  0.2113    0.0000 .0000E+00 .0000E+00 
  352         0.11  0.000  0.081  0.2188    0.0000 .0000E+00 .0000E+00 
  353         0.01  0.000  0.041  0.2175    0.0000 .0000E+00 .5096E-07 
  354         0.00  0.000  0.032  0.2162    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.029  0.2150    0.0000 .0000E+00 .0000E+00 
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  356         0.00  0.000  0.038  0.2134    0.0000 .0000E+00 .0000E+00 
  357         0.00  0.000  0.047  0.2114    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.043  0.2096    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.039  0.2080    0.0000 .0000E+00 .0000E+00 
  360  *      0.50  0.000  0.048  0.2089    0.0000 .0000E+00 .0000E+00 
  361  *      0.02  0.000  0.030  0.2097    0.0000 .0000E+00 .0000E+00 
  362  *      0.00  0.000  0.035  0.2105    0.0000 .0000E+00 .0000E+00 
  363  *      0.00  0.000  0.040  0.2113    0.0000 .0000E+00 .0000E+00 
  364         0.00  0.000  0.056  0.2121    0.0000 .0000E+00 .0000E+00 
  365         0.00  0.000  0.064  0.2183    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1987
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.21    0.73    0.60    0.09    0.81    1.95
                                  0.58    3.63    0.56    0.26    0.60    1.76
 
 RUNOFF                           0.000   0.000   0.000   0.000   0.000   0.092
                                  0.000   0.256   0.000   0.000   0.000   0.000
 
 EVAPOTRANSPIRATION               0.860   0.452   0.411   0.400   0.803   1.923
                                  1.077   3.134   0.856   0.283   0.320   0.958
 
 PERCOLATION/LEAKAGE THROUGH      0.0039  0.0000  0.0001  0.0000  0.0000  0.0000
   LAYER  2                       0.0000  0.0004  0.0000  0.0000  0.0000  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1987
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           11.78        1710456.120    100.00
 
   RUNOFF                                   0.347         50409.484      2.95
 
   EVAPOTRANSPIRATION                      11.476       1666360.120     97.42
 
   PERC./LEAKAGE THROUGH LAYER  2           0.004359        632.910      0.04
 
   CHANGE IN WATER STORAGE                 -0.048         -6945.831     -0.41
 
   SOIL WATER AT START OF YEAR              5.287        767681.750
 
   SOIL WATER AT END OF YEAR                5.239        760735.937
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000           -0.645      0.00
 
 *******************************************************************************

    LEAK  #1:  PERCOLATION OR LEAKAGE THROUGH LAYER  2
 
 **********************************************************************

                      DAILY OUTPUT FOR YEAR 1988
  --------------------------------------------------------------------
          S
  DAY  A  O  RAIN  RUNOFF   ET   E. ZONE   HEAD      DRAIN     LEAK   
       I  I                       WATER     #1        #1        #1    
       R  L   IN.    IN.    IN.  IN./IN.    IN.       IN.       IN.   
  ---  -  -  ----- ------ ------ ------- --------- --------- ---------

    1         0.00  0.000  0.035  0.2169    0.0000 .0000E+00 .2252E-07 
    2         0.00  0.000  0.036  0.2154    0.0000 .0000E+00 .0000E+00 
    3         0.00  0.000  0.033  0.2140    0.0000 .0000E+00 .0000E+00 
    4         0.00  0.000  0.031  0.2127    0.0000 .0000E+00 .0000E+00 
    5         0.00  0.000  0.031  0.2114    0.0000 .0000E+00 .0000E+00 
    6         0.12  0.000  0.054  0.2141    0.0000 .0000E+00 .5145E-04 
    7         0.00  0.000  0.024  0.2131    0.0000 .0000E+00 .0000E+00 
    8         0.00  0.000  0.023  0.2122    0.0000 .0000E+00 .0000E+00 
    9         0.00  0.000  0.025  0.2111    0.0000 .0000E+00 .0000E+00 
   10         0.00  0.000  0.024  0.2101    0.0000 .0000E+00 .0000E+00 
   11         0.00  0.000  0.022  0.2092    0.0000 .0000E+00 .0000E+00 
   12         0.00  0.000  0.021  0.2083    0.0000 .0000E+00 .0000E+00 
   13         0.00  0.000  0.020  0.2075    0.0000 .0000E+00 .0000E+00 
   14         0.00  0.000  0.019  0.2067    0.0000 .0000E+00 .0000E+00 
   15         0.00  0.000  0.018  0.2060    0.0000 .0000E+00 .0000E+00 
   16         0.00  0.000  0.018  0.2052    0.0000 .0000E+00 .0000E+00 
   17         0.00  0.000  0.018  0.2045    0.0000 .0000E+00 .0000E+00 
   18         0.08  0.000  0.043  0.2060    0.0000 .0000E+00 .0000E+00 
   19         0.00  0.000  0.017  0.2053    0.0000 .0000E+00 .0000E+00 
   20  *      0.02  0.000  0.036  0.2046    0.0000 .0000E+00 .0000E+00 
   21  *      0.00  0.000  0.016  0.2040    0.0000 .0000E+00 .0000E+00 
   22         0.00  0.000  0.016  0.2033    0.0000 .0000E+00 .0000E+00 
   23  *      0.00  0.000  0.016  0.2027    0.0000 .0000E+00 .0000E+00 
   24         0.00  0.000  0.015  0.2020    0.0000 .0000E+00 .0000E+00 
   25  *      0.00  0.000  0.015  0.2014    0.0000 .0000E+00 .0000E+00 
   26         0.00  0.000  0.015  0.2008    0.0000 .0000E+00 .0000E+00 
   27         0.00  0.000  0.015  0.2002    0.0000 .0000E+00 .0000E+00 
   28         0.00  0.000  0.015  0.1996    0.0000 .0000E+00 .0000E+00 
   29         0.00  0.000  0.015  0.1989    0.0000 .0000E+00 .0000E+00 
   30         0.00  0.000  0.015  0.1983    0.0000 .0000E+00 .0000E+00 
   31         0.00  0.000  0.015  0.1977    0.0000 .0000E+00 .0000E+00 
   32         0.00  0.000  0.015  0.1970    0.0000 .0000E+00 .0000E+00 
   33         0.00  0.000  0.014  0.1964    0.0000 .0000E+00 .0000E+00 
   34         0.00  0.000  0.014  0.1959    0.0000 .0000E+00 .0000E+00 
   35         0.02  0.000  0.028  0.1955    0.0000 .0000E+00 .3496E-05 
   36         1.21  0.050  0.040  0.2422    0.0000 .0000E+00 .0000E+00 
   37         0.00  0.000  0.046  0.2403    0.0000 .0000E+00 .1627E-04 
   38         0.00  0.000  0.058  0.2378    0.0000 .0000E+00 .0000E+00 
   39         0.00  0.000  0.054  0.2356    0.0000 .0000E+00 .0000E+00 
   40         0.00  0.000  0.060  0.2331    0.0000 .0000E+00 .0000E+00 
   41         0.00  0.000  0.057  0.2307    0.0000 .0000E+00 .0000E+00 
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   42         0.00  0.000  0.066  0.2279    0.0000 .0000E+00 .0000E+00 
   43         0.00  0.000  0.068  0.2251    0.0000 .0000E+00 .0000E+00 
   44         0.00  0.000  0.072  0.2221    0.0000 .0000E+00 .0000E+00 
   45         0.00  0.000  0.071  0.2191    0.0000 .0000E+00 .0000E+00 
   46         0.00  0.000  0.058  0.2167    0.0000 .0000E+00 .0000E+00 
   47         0.00  0.000  0.050  0.2147    0.0000 .0000E+00 .0000E+00 
   48         0.00  0.000  0.043  0.2129    0.0000 .0000E+00 .9419E-04 
   49         0.14  0.000  0.066  0.2159    0.0000 .0000E+00 .0000E+00 
   50         0.00  0.000  0.036  0.2144    0.0000 .0000E+00 .1050E-03 
   51         0.00  0.000  0.033  0.2131    0.0000 .0000E+00 .0000E+00 
   52         0.00  0.000  0.033  0.2117    0.0000 .0000E+00 .0000E+00 
   53         0.00  0.000  0.031  0.2104    0.0000 .0000E+00 .2224E-04 
   54         0.00  0.000  0.028  0.2092    0.0000 .0000E+00 .0000E+00 
   55         0.00  0.000  0.027  0.2081    0.0000 .0000E+00 .0000E+00 
   56         0.00  0.000  0.026  0.2070    0.0000 .0000E+00 .0000E+00 
   57         0.00  0.000  0.025  0.2060    0.0000 .0000E+00 .0000E+00 
   58         0.00  0.000  0.024  0.2050    0.0000 .0000E+00 .0000E+00 
   59         0.00  0.000  0.023  0.2041    0.0000 .0000E+00 .0000E+00 
   60         0.00  0.000  0.022  0.2031    0.0000 .0000E+00 .0000E+00 
   61         0.00  0.000  0.022  0.2022    0.0000 .0000E+00 .0000E+00 
   62         0.00  0.000  0.021  0.2013    0.0000 .0000E+00 .0000E+00 
   63         0.10  0.000  0.047  0.2036    0.0000 .0000E+00 .0000E+00 
   64         0.00  0.000  0.021  0.2027    0.0000 .0000E+00 .0000E+00 
   65         0.00  0.000  0.021  0.2018    0.0000 .0000E+00 .0000E+00 
   66         0.00  0.000  0.020  0.2010    0.0000 .0000E+00 .0000E+00 
   67         0.00  0.000  0.020  0.2001    0.0000 .0000E+00 .0000E+00 
   68         0.00  0.000  0.020  0.1993    0.0000 .0000E+00 .0000E+00 
   69         0.00  0.000  0.020  0.1985    0.0000 .0000E+00 .0000E+00 
   70         0.00  0.000  0.019  0.1977    0.0000 .0000E+00 .0000E+00 
   71         0.00  0.000  0.017  0.1970    0.0000 .0000E+00 .2390E-07 
   72         0.00  0.000  0.017  0.1963    0.0000 .0000E+00 .0000E+00 
   73         0.00  0.000  0.017  0.1956    0.0000 .0000E+00 .0000E+00 
   74         0.00  0.000  0.017  0.1949    0.0000 .0000E+00 .0000E+00 
   75         0.00  0.000  0.016  0.1942    0.0000 .0000E+00 .0000E+00 
   76         0.00  0.000  0.016  0.1935    0.0000 .0000E+00 .0000E+00 
   77         0.00  0.000  0.016  0.1929    0.0000 .0000E+00 .0000E+00 
   78         0.00  0.000  0.016  0.1922    0.0000 .0000E+00 .0000E+00 
   79         0.00  0.000  0.015  0.1916    0.0000 .0000E+00 .0000E+00 
   80         0.00  0.000  0.015  0.1909    0.0000 .0000E+00 .0000E+00 
   81         0.00  0.000  0.015  0.1903    0.0000 .0000E+00 .0000E+00 
   82         0.00  0.000  0.015  0.1897    0.0000 .0000E+00 .0000E+00 
   83         0.00  0.000  0.016  0.1890    0.0000 .0000E+00 .0000E+00 
   84         0.00  0.000  0.016  0.1884    0.0000 .0000E+00 .0000E+00 
   85         0.00  0.000  0.016  0.1877    0.0000 .0000E+00 .0000E+00 
   86         0.00  0.000  0.015  0.1871    0.0000 .0000E+00 .0000E+00 
   87         0.00  0.000  0.016  0.1864    0.0000 .0000E+00 .0000E+00 
   88         0.00  0.000  0.014  0.1859    0.0000 .0000E+00 .0000E+00 
   89         0.00  0.000  0.015  0.1852    0.0000 .0000E+00 .0000E+00 
   90         0.00  0.000  0.014  0.1847    0.0000 .0000E+00 .0000E+00 
   91         0.00  0.000  0.014  0.1841    0.0000 .0000E+00 .0000E+00 
   92         0.00  0.000  0.014  0.1835    0.0000 .0000E+00 .0000E+00 
   93         0.00  0.000  0.014  0.1829    0.0000 .0000E+00 .0000E+00 
   94         0.00  0.000  0.014  0.1823    0.0000 .0000E+00 .0000E+00 
   95         0.00  0.000  0.014  0.1817    0.0000 .0000E+00 .0000E+00 
   96         0.00  0.000  0.014  0.1811    0.0000 .0000E+00 .0000E+00 
   97         0.00  0.000  0.014  0.1805    0.0000 .0000E+00 .0000E+00 
   98         0.00  0.000  0.014  0.1799    0.0000 .0000E+00 .0000E+00 
   99         0.00  0.000  0.014  0.1793    0.0000 .0000E+00 .0000E+00 
  100         0.00  0.000  0.015  0.1787    0.0000 .0000E+00 .0000E+00 
  101         0.00  0.000  0.014  0.1781    0.0000 .0000E+00 .0000E+00 
  102         0.00  0.000  0.014  0.1776    0.0000 .0000E+00 .0000E+00 
  103         0.00  0.000  0.014  0.1770    0.0000 .0000E+00 .0000E+00 
  104         0.00  0.000  0.015  0.1764    0.0000 .0000E+00 .0000E+00 
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  105         0.00  0.000  0.015  0.1757    0.0000 .0000E+00 .0000E+00 
  106         0.00  0.000  0.015  0.1751    0.0000 .0000E+00 .0000E+00 
  107         0.04  0.000  0.036  0.1753    0.0000 .0000E+00 .0000E+00 
  108         0.00  0.000  0.014  0.1747    0.0000 .0000E+00 .0000E+00 
  109         0.00  0.000  0.014  0.1741    0.0000 .0000E+00 .0000E+00 
  110         0.00  0.000  0.015  0.1735    0.0000 .0000E+00 .0000E+00 
  111         0.00  0.000  0.016  0.1728    0.0000 .0000E+00 .0000E+00 
  112         0.00  0.000  0.016  0.1722    0.0000 .0000E+00 .0000E+00 
  113         0.00  0.000  0.016  0.1715    0.0000 .0000E+00 .0000E+00 
  114         0.00  0.000  0.016  0.1708    0.0000 .0000E+00 .0000E+00 
  115         0.00  0.000  0.016  0.1701    0.0000 .0000E+00 .0000E+00 
  116         0.00  0.000  0.017  0.1695    0.0000 .0000E+00 .0000E+00 
  117         0.00  0.000  0.014  0.1689    0.0000 .0000E+00 .0000E+00 
  118         0.00  0.000  0.003  0.1688    0.0000 .0000E+00 .0000E+00 
  119         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  120         0.04  0.000  0.023  0.1695    0.0000 .0000E+00 .0000E+00 
  121         0.00  0.000  0.002  0.1694    0.0000 .0000E+00 .0000E+00 
  122         0.00  0.000  0.003  0.1693    0.0000 .0000E+00 .0000E+00 
  123         0.00  0.000  0.003  0.1691    0.0000 .0000E+00 .0000E+00 
  124         0.00  0.000  0.003  0.1690    0.0000 .0000E+00 .0000E+00 
  125         0.00  0.000  0.003  0.1689    0.0000 .0000E+00 .0000E+00 
  126         0.00  0.000  0.003  0.1688    0.0000 .0000E+00 .0000E+00 
  127         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  128         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  129         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  130         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  131         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  132         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  133         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  134         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  135         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  136         0.00  0.000  0.000  0.1688    0.0000 .0000E+00 .0000E+00 
  137         0.13  0.000  0.030  0.1729    0.0000 .0000E+00 .0000E+00 
  138         0.00  0.000  0.002  0.1729    0.0000 .0000E+00 .0000E+00 
  139         0.00  0.000  0.008  0.1725    0.0000 .0000E+00 .0000E+00 
  140         0.00  0.000  0.008  0.1722    0.0000 .0000E+00 .0000E+00 
  141         0.00  0.000  0.009  0.1719    0.0000 .0000E+00 .0000E+00 
  142         0.00  0.000  0.010  0.1714    0.0000 .0000E+00 .0000E+00 
  143         0.00  0.000  0.005  0.1712    0.0000 .0000E+00 .0000E+00 
  144         0.00  0.000  0.004  0.1711    0.0000 .0000E+00 .0000E+00 
  145         0.00  0.000  0.004  0.1709    0.0000 .0000E+00 .0000E+00 
  146         0.05  0.000  0.026  0.1719    0.0000 .0000E+00 .0000E+00 
  147         0.00  0.000  0.003  0.1718    0.0000 .0000E+00 .0000E+00 
  148         0.00  0.000  0.006  0.1715    0.0000 .0000E+00 .0000E+00 
  149         0.00  0.000  0.005  0.1713    0.0000 .0000E+00 .0000E+00 
  150         0.00  0.000  0.004  0.1711    0.0000 .0000E+00 .0000E+00 
  151         0.00  0.000  0.004  0.1710    0.0000 .0000E+00 .0000E+00 
  152         0.00  0.000  0.004  0.1708    0.0000 .0000E+00 .0000E+00 
  153         0.00  0.000  0.003  0.1707    0.0000 .0000E+00 .0000E+00 
  154         0.00  0.000  0.004  0.1705    0.0000 .0000E+00 .0000E+00 
  155         0.00  0.000  0.004  0.1704    0.0000 .0000E+00 .0000E+00 
  156         0.00  0.000  0.004  0.1702    0.0000 .0000E+00 .0000E+00 
  157         0.00  0.000  0.004  0.1701    0.0000 .0000E+00 .0000E+00 
  158         0.00  0.000  0.004  0.1699    0.0000 .0000E+00 .0000E+00 
  159         0.00  0.000  0.004  0.1698    0.0000 .0000E+00 .0000E+00 
  160         0.00  0.000  0.004  0.1696    0.0000 .0000E+00 .0000E+00 
  161         0.00  0.000  0.003  0.1695    0.0000 .0000E+00 .0000E+00 
  162         0.00  0.000  0.003  0.1693    0.0000 .0000E+00 .0000E+00 
  163         0.15  0.000  0.031  0.1743    0.0000 .0000E+00 .0000E+00 
  164         0.00  0.000  0.003  0.1742    0.0000 .0000E+00 .0000E+00 
  165         0.00  0.000  0.009  0.1738    0.0000 .0000E+00 .0000E+00 
  166         0.00  0.000  0.009  0.1734    0.0000 .0000E+00 .0000E+00 
  167         0.76  0.000  0.040  0.2034    0.0000 .0000E+00 .0000E+00 
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  168         0.00  0.000  0.009  0.2030    0.0000 .0000E+00 .0000E+00 
  169         0.00  0.000  0.015  0.2024    0.0000 .0000E+00 .0000E+00 
  170         0.00  0.000  0.016  0.2017    0.0000 .0000E+00 .0000E+00 
  171         0.00  0.000  0.016  0.2011    0.0000 .0000E+00 .0000E+00 
  172         0.00  0.000  0.016  0.2004    0.0000 .0000E+00 .0000E+00 
  173         0.00  0.000  0.017  0.1997    0.0000 .0000E+00 .0000E+00 
  174         0.00  0.000  0.018  0.1989    0.0000 .0000E+00 .0000E+00 
  175         0.00  0.000  0.017  0.1982    0.0000 .0000E+00 .0000E+00 
  176         0.00  0.000  0.017  0.1975    0.0000 .0000E+00 .0000E+00 
  177         0.33  0.000  0.046  0.2094    0.0000 .0000E+00 .0000E+00 
  178         0.00  0.000  0.021  0.2085    0.0000 .0000E+00 .0000E+00 
  179         0.00  0.000  0.021  0.2076    0.0000 .0000E+00 .0000E+00 
  180         0.00  0.000  0.020  0.2068    0.0000 .0000E+00 .0000E+00 
  181         0.00  0.000  0.020  0.2059    0.0000 .0000E+00 .0000E+00 
  182         0.00  0.000  0.021  0.2051    0.0000 .0000E+00 .0000E+00 
  183         0.00  0.000  0.020  0.2042    0.0000 .0000E+00 .0000E+00 
  184         0.00  0.000  0.018  0.2035    0.0000 .0000E+00 .0000E+00 
  185         0.00  0.000  0.021  0.2026    0.0000 .0000E+00 .0000E+00 
  186         0.02  0.000  0.035  0.2020    0.0000 .0000E+00 .0000E+00 
  187         0.00  0.000  0.022  0.2010    0.0000 .0000E+00 .0000E+00 
  188         0.51  0.000  0.052  0.2201    0.0000 .0000E+00 .0000E+00 
  189         0.00  0.000  0.027  0.2190    0.0000 .0000E+00 .0000E+00 
  190         0.00  0.000  0.025  0.2179    0.0000 .0000E+00 .0000E+00 
  191  *      0.38  0.000  0.082  0.2188    0.0000 .0000E+00 .0000E+00 
  192         0.07  0.000  0.281  0.2216    0.0000 .0000E+00 .0000E+00 
  193         0.00  0.000  0.028  0.2204    0.0000 .0000E+00 .0000E+00 
  194         0.00  0.000  0.034  0.2189    0.0000 .0000E+00 .3995E-07 
  195         0.00  0.000  0.032  0.2176    0.0000 .0000E+00 .0000E+00 
  196         0.00  0.000  0.035  0.2161    0.0000 .0000E+00 .0000E+00 
  197         0.00  0.000  0.035  0.2147    0.0000 .0000E+00 .0000E+00 
  198         0.00  0.000  0.037  0.2131    0.0000 .0000E+00 .0000E+00 
  199         0.31  0.000  0.068  0.2232    0.0000 .0000E+00 .0000E+00 
  200         0.00  0.000  0.037  0.2217    0.0000 .0000E+00 .0000E+00 
  201         0.15  0.000  0.073  0.2249    0.0000 .0000E+00 .0000E+00 
  202         0.00  0.000  0.182  0.2173    0.0000 .0000E+00 .0000E+00 
  203         0.00  0.000  0.043  0.2155    0.0000 .0000E+00 .0000E+00 
  204         0.00  0.000  0.048  0.2135    0.0000 .0000E+00 .0000E+00 
  205         0.00  0.000  0.048  0.2115    0.0000 .0000E+00 .0000E+00 
  206         0.00  0.000  0.053  0.2093    0.0000 .0000E+00 .0000E+00 
  207         0.00  0.000  0.048  0.2073    0.0000 .0000E+00 .0000E+00 
  208         0.00  0.000  0.047  0.2053    0.0000 .0000E+00 .0000E+00 
  209         0.00  0.000  0.049  0.2033    0.0000 .0000E+00 .0000E+00 
  210         0.00  0.000  0.047  0.2013    0.0000 .0000E+00 .0000E+00 
  211         0.00  0.000  0.049  0.1993    0.0000 .0000E+00 .0000E+00 
  212         0.00  0.000  0.051  0.1972    0.0000 .0000E+00 .0000E+00 
  213         0.00  0.000  0.049  0.1951    0.0000 .0000E+00 .0000E+00 
  214         0.00  0.000  0.049  0.1931    0.0000 .0000E+00 .0000E+00 
  215         0.05  0.000  0.069  0.1923    0.0000 .0000E+00 .0000E+00 
  216         0.10  0.000  0.088  0.1928    0.0000 .0000E+00 .0000E+00 
  217         0.98  0.013  0.086  0.2295    0.0000 .0000E+00 .0000E+00 
  218         0.00  0.000  0.178  0.2221    0.0000 .0000E+00 .0000E+00 
  219         0.83  0.013  0.193  0.2480    0.0000 .0000E+00 .0000E+00 
  220         0.57  0.002  0.249  0.2613    0.0000 .0000E+00 .0000E+00 
  221         2.25  0.784  0.146  0.3163    0.0000 .0000E+00 .7272E-03 
  222         0.00  0.000  0.170  0.3092    0.0000 .0000E+00 .0000E+00 
  223         0.00  0.000  0.208  0.3005    0.0000 .0000E+00 .0000E+00 
  224         0.35  0.000  0.198  0.3068    0.0000 .0000E+00 .0000E+00 
  225         0.00  0.000  0.170  0.2998    0.0000 .0000E+00 .0000E+00 
  226  *      0.00  0.000  0.107  0.2953    0.0000 .0000E+00 .0000E+00 
  227         0.25  0.000  0.252  0.2952    0.0000 .0000E+00 .0000E+00 
  228         1.22  0.149  0.264  0.3288    0.0000 .0000E+00 .0000E+00 
  229  *      1.22  0.000  0.071  0.3296    0.0000 .0000E+00 .0000E+00 
  230         0.13  0.257  0.100  0.3672    0.0000 .0000E+00 .0000E+00 
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  231         0.00  0.000  0.186  0.3593    0.0000 .0000E+00 .3764E-02 
  232         0.00  0.000  0.227  0.3499    0.0000 .0000E+00 .0000E+00 
  233         0.00  0.000  0.223  0.3376    0.0000 .0000E+00 .7296E-01 
  234         0.00  0.000  0.181  0.3251    0.0000 .0000E+00 .1182     
  235         0.00  0.000  0.193  0.3129    0.0000 .0000E+00 .9845E-01 
  236  *      0.46  0.000  0.072  0.3108    0.0000 .0000E+00 .7032E-01 
  237         0.00  0.000  0.073  0.3095    0.0000 .0000E+00 .5830E-01 
  238         0.00  0.000  0.277  0.3069    0.0000 .0000E+00 .5294E-01 
  239         0.59  0.000  0.248  0.3192    0.0000 .0000E+00 .4759E-01 
  240         0.20  0.000  0.200  0.3177    0.0000 .0000E+00 .3554E-01 
  241         0.20  0.000  0.198  0.3165    0.0000 .0000E+00 .3234E-01 
  242         0.38  0.000  0.183  0.3236    0.0000 .0000E+00 .2588E-01 
  243         0.00  0.000  0.167  0.3153    0.0000 .0000E+00 .3146E-01 
  244         0.00  0.000  0.179  0.3066    0.0000 .0000E+00 .2908E-01 
  245         0.00  0.000  0.172  0.2984    0.0000 .0000E+00 .2559E-01 
  246         0.10  0.000  0.172  0.2944    0.0000 .0000E+00 .2258E-01 
  247         0.00  0.000  0.145  0.2875    0.0000 .0000E+00 .2148E-01 
  248         0.00  0.000  0.144  0.2805    0.0000 .0000E+00 .2394E-01 
  249         0.00  0.000  0.130  0.2743    0.0000 .0000E+00 .1822E-01 
  250         0.00  0.000  0.116  0.2689    0.0000 .0000E+00 .1455E-01 
  251         0.00  0.000  0.120  0.2633    0.0000 .0000E+00 .1250E-01 
  252         0.00  0.000  0.127  0.2576    0.0000 .0000E+00 .1112E-01 
  253         0.00  0.000  0.119  0.2522    0.0000 .0000E+00 .9619E-02 
  254         0.00  0.000  0.129  0.2465    0.0000 .0000E+00 .8984E-02 
  255         0.00  0.000  0.121  0.2414    0.0000 .0000E+00 .1116E-02 
  256         0.00  0.000  0.100  0.2372    0.0000 .0000E+00 .0000E+00 
  257         0.00  0.000  0.079  0.2339    0.0000 .0000E+00 .0000E+00 
  258         0.00  0.000  0.067  0.2311    0.0000 .0000E+00 .0000E+00 
  259         0.00  0.000  0.058  0.2287    0.0000 .0000E+00 .0000E+00 
  260         0.00  0.000  0.053  0.2265    0.0000 .0000E+00 .0000E+00 
  261         0.00  0.000  0.049  0.2245    0.0000 .0000E+00 .0000E+00 
  262         0.00  0.000  0.045  0.2226    0.0000 .0000E+00 .0000E+00 
  263         0.00  0.000  0.042  0.2209    0.0000 .0000E+00 .0000E+00 
  264         0.00  0.000  0.039  0.2193    0.0000 .0000E+00 .0000E+00 
  265         0.77  0.000  0.072  0.2484    0.0000 .0000E+00 .0000E+00 
  266         0.00  0.000  0.115  0.2435    0.0000 .0000E+00 .0000E+00 
  267         0.06  0.000  0.062  0.2434    0.0000 .0000E+00 .0000E+00 
  268         0.00  0.000  0.033  0.2421    0.0000 .0000E+00 .0000E+00 
  269         0.00  0.000  0.031  0.2408    0.0000 .0000E+00 .0000E+00 
  270         0.00  0.000  0.029  0.2396    0.0000 .0000E+00 .0000E+00 
  271         0.00  0.000  0.028  0.2384    0.0000 .0000E+00 .0000E+00 
  272         0.00  0.000  0.027  0.2373    0.0000 .0000E+00 .0000E+00 
  273         0.00  0.000  0.026  0.2362    0.0000 .0000E+00 .0000E+00 
  274         0.00  0.000  0.025  0.2352    0.0000 .0000E+00 .0000E+00 
  275         0.00  0.000  0.024  0.2342    0.0000 .0000E+00 .0000E+00 
  276         0.00  0.000  0.023  0.2332    0.0000 .0000E+00 .0000E+00 
  277         0.00  0.000  0.022  0.2323    0.0000 .0000E+00 .0000E+00 
  278         0.00  0.000  0.022  0.2314    0.0000 .0000E+00 .0000E+00 
  279         0.00  0.000  0.021  0.2305    0.0000 .0000E+00 .0000E+00 
  280         0.00  0.000  0.020  0.2297    0.0000 .0000E+00 .0000E+00 
  281         0.00  0.000  0.020  0.2289    0.0000 .0000E+00 .0000E+00 
  282         0.00  0.000  0.019  0.2280    0.0000 .0000E+00 .0000E+00 
  283         0.05  0.000  0.043  0.2283    0.0000 .0000E+00 .0000E+00 
  284         0.06  0.000  0.045  0.2290    0.0000 .0000E+00 .0000E+00 
  285         0.00  0.000  0.018  0.2282    0.0000 .0000E+00 .0000E+00 
  286         0.00  0.000  0.018  0.2274    0.0000 .0000E+00 .0000E+00 
  287         0.00  0.000  0.018  0.2267    0.0000 .0000E+00 .7017E-03 
  288         0.00  0.000  0.017  0.2259    0.0000 .0000E+00 .2168E-02 
  289         0.00  0.000  0.017  0.2251    0.0000 .0000E+00 .1515E-02 
  290         0.00  0.000  0.017  0.2244    0.0000 .0000E+00 .0000E+00 
  291         0.00  0.000  0.017  0.2237    0.0000 .0000E+00 .0000E+00 
  292         0.00  0.000  0.017  0.2230    0.0000 .0000E+00 .0000E+00 
  293         0.00  0.000  0.017  0.2223    0.0000 .0000E+00 .0000E+00 
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  294         0.00  0.000  0.017  0.2216    0.0000 .0000E+00 .0000E+00 
  295         0.12  0.000  0.044  0.2248    0.0000 .0000E+00 .0000E+00 
  296         0.00  0.000  0.017  0.2241    0.0000 .0000E+00 .0000E+00 
  297         0.00  0.000  0.017  0.2234    0.0000 .0000E+00 .0000E+00 
  298         0.00  0.000  0.017  0.2227    0.0000 .0000E+00 .0000E+00 
  299         0.00  0.000  0.016  0.2219    0.0000 .0000E+00 .1729E-02 
  300         0.00  0.000  0.017  0.2212    0.0000 .0000E+00 .1611E-02 
  301         0.00  0.000  0.017  0.2204    0.0000 .0000E+00 .8942E-03 
  302         0.00  0.000  0.016  0.2197    0.0000 .0000E+00 .1576E-02 
  303         0.00  0.000  0.016  0.2190    0.0000 .0000E+00 .0000E+00 
  304         0.00  0.000  0.016  0.2183    0.0000 .0000E+00 .0000E+00 
  305         0.00  0.000  0.017  0.2176    0.0000 .0000E+00 .0000E+00 
  306         0.00  0.000  0.016  0.2169    0.0000 .0000E+00 .0000E+00 
  307         0.00  0.000  0.017  0.2162    0.0000 .0000E+00 .0000E+00 
  308         0.00  0.000  0.017  0.2155    0.0000 .0000E+00 .0000E+00 
  309         0.00  0.000  0.017  0.2148    0.0000 .0000E+00 .0000E+00 
  310         0.00  0.000  0.017  0.2141    0.0000 .0000E+00 .0000E+00 
  311         0.00  0.000  0.017  0.2134    0.0000 .0000E+00 .0000E+00 
  312         0.00  0.000  0.017  0.2127    0.0000 .0000E+00 .0000E+00 
  313         0.00  0.000  0.018  0.2119    0.0000 .0000E+00 .0000E+00 
  314         0.00  0.000  0.018  0.2112    0.0000 .0000E+00 .0000E+00 
  315         0.00  0.000  0.017  0.2104    0.0000 .0000E+00 .0000E+00 
  316         0.00  0.000  0.013  0.2099    0.0000 .0000E+00 .0000E+00 
  317         0.00  0.000  0.013  0.2094    0.0000 .0000E+00 .0000E+00 
  318         0.00  0.000  0.013  0.2089    0.0000 .0000E+00 .0000E+00 
  319         0.00  0.000  0.012  0.2083    0.0000 .0000E+00 .0000E+00 
  320         0.00  0.000  0.012  0.2078    0.0000 .0000E+00 .0000E+00 
  321         0.00  0.000  0.012  0.2073    0.0000 .0000E+00 .0000E+00 
  322         0.00  0.000  0.012  0.2068    0.0000 .0000E+00 .0000E+00 
  323         0.00  0.000  0.012  0.2063    0.0000 .0000E+00 .0000E+00 
  324         0.00  0.000  0.012  0.2058    0.0000 .0000E+00 .0000E+00 
  325         0.00  0.000  0.012  0.2053    0.0000 .0000E+00 .0000E+00 
  326         0.00  0.000  0.012  0.2048    0.0000 .0000E+00 .0000E+00 
  327         0.00  0.000  0.012  0.2043    0.0000 .0000E+00 .0000E+00 
  328         0.00  0.000  0.012  0.2038    0.0000 .0000E+00 .0000E+00 
  329         0.00  0.000  0.012  0.2034    0.0000 .0000E+00 .0000E+00 
  330         0.00  0.000  0.011  0.2029    0.0000 .0000E+00 .0000E+00 
  331         0.00  0.000  0.011  0.2024    0.0000 .0000E+00 .0000E+00 
  332         0.00  0.000  0.011  0.2019    0.0000 .0000E+00 .0000E+00 
  333         0.00  0.000  0.011  0.2015    0.0000 .0000E+00 .0000E+00 
  334         0.00  0.000  0.011  0.2010    0.0000 .0000E+00 .0000E+00 
  335         0.00  0.000  0.011  0.2005    0.0000 .0000E+00 .0000E+00 
  336         0.00  0.000  0.011  0.2001    0.0000 .0000E+00 .0000E+00 
  337         0.00  0.000  0.011  0.1996    0.0000 .0000E+00 .0000E+00 
  338         0.00  0.000  0.011  0.1992    0.0000 .0000E+00 .0000E+00 
  339         0.00  0.000  0.011  0.1987    0.0000 .0000E+00 .0000E+00 
  340         0.00  0.000  0.011  0.1983    0.0000 .0000E+00 .0000E+00 
  341         0.00  0.000  0.011  0.1978    0.0000 .0000E+00 .0000E+00 
  342         0.00  0.000  0.011  0.1974    0.0000 .0000E+00 .0000E+00 
  343         0.00  0.000  0.011  0.1969    0.0000 .0000E+00 .0000E+00 
  344         0.68  0.000  0.023  0.2243    0.0000 .0000E+00 .0000E+00 
  345         0.00  0.000  0.010  0.2239    0.0000 .0000E+00 .0000E+00 
  346         0.00  0.000  0.010  0.2234    0.0000 .0000E+00 .0000E+00 
  347         0.00  0.000  0.010  0.2230    0.0000 .0000E+00 .0000E+00 
  348         0.00  0.000  0.010  0.2226    0.0000 .0000E+00 .0000E+00 
  349         0.00  0.000  0.010  0.2222    0.0000 .0000E+00 .0000E+00 
  350         0.00  0.000  0.010  0.2217    0.0000 .0000E+00 .0000E+00 
  351         0.00  0.000  0.010  0.2213    0.0000 .0000E+00 .0000E+00 
  352         0.00  0.000  0.010  0.2209    0.0000 .0000E+00 .0000E+00 
  353         0.00  0.000  0.010  0.2205    0.0000 .0000E+00 .0000E+00 
  354         0.54  0.000  0.021  0.2421    0.0000 .0000E+00 .0000E+00 
  355         0.00  0.000  0.072  0.2391    0.0000 .0000E+00 .0000E+00 
  356         0.00  0.000  0.010  0.2387    0.0000 .0000E+00 .0000E+00 
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  357         0.00  0.000  0.010  0.2383    0.0000 .0000E+00 .0000E+00 
  358         0.00  0.000  0.010  0.2379    0.0000 .0000E+00 .0000E+00 
  359         0.00  0.000  0.010  0.2375    0.0000 .0000E+00 .0000E+00 
  360         0.00  0.000  0.010  0.2371    0.0000 .0000E+00 .0000E+00 
  361         0.00  0.000  0.010  0.2367    0.0000 .0000E+00 .0000E+00 
  362  *      0.00  0.000  0.010  0.2363    0.0000 .0000E+00 .0000E+00 
  363  *      0.00  0.000  0.010  0.2359    0.0000 .0000E+00 .0000E+00 
  364  *      0.00  0.000  0.010  0.2355    0.0000 .0000E+00 .0000E+00 
  365  *      0.00  0.000  0.010  0.2351    0.0000 .0000E+00 .0000E+00 
  366  *      0.00  0.000  0.009  0.2347    0.0000 .0000E+00 .0000E+00 
 
 **********************************************************************
 

 *******************************************************************************
 
                   MONTHLY TOTALS (IN INCHES) FOR YEAR 1988
 -------------------------------------------------------------------------------
 
                                 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
                                 ------- ------- ------- ------- ------- -------
 
 PRECIPITATION                    0.22    1.37    0.10    0.08    0.18    1.24
                                  1.44    9.78    0.93    0.23    0.00    1.22
 
 RUNOFF                           0.000   0.050   0.000   0.000   0.000   0.000
                                  0.000   1.218   0.000   0.000   0.000   0.000
 
 EVAPOTRANSPIRATION               0.715   1.189   0.558   0.432   0.146   0.418
                                  1.678   5.209   2.474   0.641   0.410   0.401
 
 PERCOLATION/LEAKAGE THROUGH      0.0001  0.0002  0.0000  0.0000  0.0000  0.0000
   LAYER  2                       0.0000  0.6775  0.1697  0.0102  0.0000  0.0000
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR 1988
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           16.79        2437908.500    100.00
 
   RUNOFF                                   1.268        184126.969      7.55
 
   EVAPOTRANSPIRATION                      14.271       2072183.000     85.00
 
   PERC./LEAKAGE THROUGH LAYER  2           0.857718     124540.703      5.11
 
   CHANGE IN WATER STORAGE                  0.393         57058.496      2.34
 
   SOIL WATER AT START OF YEAR              5.239        760735.937
 
   SOIL WATER AT END OF YEAR                5.632        817794.437
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000           -0.727      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1984 THROUGH 1988
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.40     0.62     0.34     0.20     0.54     1.87
                            1.29     4.16     0.99     1.52     0.96     1.48
 
     STD. DEVIATIONS        0.49     0.50     0.18     0.35     0.29     1.16
                            0.49     3.22     0.63     1.63     1.24     0.98
 
   RUNOFF
   ------
     TOTALS                 0.000    0.010    0.000    0.000    0.000    0.058
                            0.000    0.301    0.001    0.088    0.042    0.001
 
     STD. DEVIATIONS        0.000    0.022    0.000    0.000    0.000    0.087
                            0.000    0.524    0.001    0.198    0.094    0.001
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 1.009    0.569    0.407    0.372    0.570    1.545
                            1.618    3.158    1.263    0.960    1.046    1.029
 
     STD. DEVIATIONS        0.604    0.465    0.151    0.156    0.410    1.100
                            0.404    1.537    0.905    0.588    0.757    0.591
 
   PERCOLATION/LEAKAGE THROUGH LAYER  2
   ------------------------------------
     TOTALS                 0.0022   0.0000   0.0001   0.0000   0.0003   0.0001
                            0.0001   0.1356   0.0340   0.0021   0.0003   0.0001
 
     STD. DEVIATIONS        0.0028   0.0001   0.0001   0.0000   0.0007   0.0002
                            0.0002   0.3029   0.0758   0.0045   0.0005   0.0001
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1984 THROUGH 1988
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                  14.38    (   2.073)    2087685.7     100.00
 
  RUNOFF                          0.500   (  0.4432)      72665.19      3.481
 
  EVAPOTRANSPIRATION             13.546   (  1.4889)    1966841.87     94.212
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  PERCOLATION/LEAKAGE THROUGH     0.17497 (  0.38167)     25405.965     1.21694
    LAYER  2
 
  CHANGE IN WATER STORAGE         0.157   (  0.9709)      22772.97      1.091
 
 *******************************************************************************

 �
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS 1984 THROUGH 1988
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.25        326700.000
 
       RUNOFF                                     0.784       113810.9450
 
       PERCOLATION/LEAKAGE THROUGH LAYER  2       0.118181     17159.88480
 
       SNOW WATER                                 1.22        177189.7340
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.3672
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.1688
 
 ******************************************************************************

 �
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR 1988
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            1.5622         0.2604

                       2            4.0700         0.2261

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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RCRA MONITORING PLAN, FORMER STP PERCOLATION DITCHES 
WSMR-62 (SWMU 82) 

 
 
1.0 INTRODUCTION 
 
This RCRA Monitoring Plan addresses the requirements identified in the New Mexico Environment 
Department (NMED) letter of 24 August 2007, Notice of Disapproval, RCRA Monitoring Plan, Former 
STP Percolation Ditches, WSMR-62 (SWMU 82), White Sands Missile Range, EPA ID No. 
NM2750211235, WSMR-07-001.   
 
The 24 August 2007 letter is a continuation and amplification of a previous NMED letter of 7 August 
2006, NMED Response to the White Sands Missile Range (WSMR) Comment Response Letter 
Regarding the Evaluation of Monitored Natural Attenuation (MNA) STP Ditches (SWMUs 82 and 83) 
White Sands Missile Range, EPA ID NO. NM2750211235 HWB-WSMR-99-007.   
 
The current document has been modified to incorporate the contents of NMED 18 March 2008 letter,  
Rejection of the Revised RCRA Monitoring Plan, Former STP Percolation Ditches, WSMR-62 (SWMU 
82), White Sands Missile Range, EPA ID No. NM2750211235, WSMR-07-001, and NMED 25 March 
2008 E-mail message, Monitoring plan clarifications – STP Ditches. 
 
A copy of each of these letters is provided in Appendix A, together with the relevant WSMR 
response-to-comments document.   
 
SWMUs 82 and 83 were administratively combined as SWMU 82 and designated as Surface 
Impoundment(SI)-3, per Final Settlement Agreement No. HRM-00-05(A), 4 Dec 2000.   
 
This plan constitutes a monitoring plan, as defined in 20NMAC4.2.7.Y.  The Monitoring Plan format has 
been tailored to focus on the specific actions involved. 
 

2.0 SITE DESCRIPTION 
 
The focus of this study is to address groundwater contamination at the former Sewage Treatment 
Plant (STP) percolation ditches and effluent impoundment area.  From 1958 to 1967, sewage effluent 
from the STP was initially discharged to a natural surface drainage channel.  From 1967 to 1986, the 
effluent was diverted to one of two parallel drainage ditches.  Each of the drainage areas channeled 
effluent from the STP to impoundment areas which acted as evaporation and percolation beds.  For 
almost thirty years, a significant amount of effluent was reportedly discharged to these areas. 
 

2.1 Location 
 
The immediate area around the former STP discharge ditches is undeveloped, with the Main Post 
Landfill (MPL) to the northeast and the STP to the west.  The Main Post Headquarters and residential 
areas are located approximately three miles west of the STP ditches.  A site map of the immediate 
area around SWMUs 82 and 83 is provided in Figure 2-1.   
 
2.2 Hydrogeology  
 
The former STP Percolation Ditches are located on the distal portion of the alluvial fan extending 
eastward from the Organ Mountains.  Sediments consist of varying layers of sands and clays to 
below the zone of interest, becoming somewhat more fine-grained to the east (toward the center of 
the Tularosa Basin).  Depth to groundwater varies from roughly 170 to 250 feet below land surface.  
Measured potentiometric surface elevations suggest a groundwater flow direction to the southeast.  
The configuration of the land surface and the water table (based on measurements taken in 1999) is 
shown in Figure 2-2.  As a conceptual model, little change appears to have occurred in the interim. 
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FIGURE 2-1.  SWMU 82 SITE MAP. 
 
 

 
 

FIGURE 2-2.  TOPOGRAPHY OF LAND SURFACE AND WATER TABLE IN THE VICINITY OF  
THE FORMER STP PERCOLATION DITCHES 
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3.0 PREVIOUS INVESTIGATIONS 
 
Total cyanide concentrations in groundwater at WSMR were first identified during the groundwater 
monitoring program at the Main Post Landfill (MPL) in June 1996 (MEVATEC 1997a).   Other 
investigative activities are described below. 
 
3.1 Site Investigations 
 
The former STP Percolation Ditches (SWMU 82) were studied as part of the Phase I (IT Corporation 
1992) and Phase II (Sverdrup Environmental, Inc. 1994) RCRA Facility Investigations (RFIs).  In 
response to the Phase I and Phase II RFI soil sampling results, approximately 4,000 cubic yards (3,058 
cubic m) of surface soils from the parallel drainage ditches and impoundment areas were excavated from 
March through April 1997 (Radian 1997).   Following the groundwater monitoring program at the MPL, 
two additional studies were conducted to provide additional information regarding the extent and possible 
source area of the cyanide groundwater concentrations (MEVATEC 1997b and MEVATEC 1999).  Most 
recently, three additional monitor wells (MPL 28-30) were installed at the request of NMED (WTS 2005). 
 
3.2 Corrective Measures Studies 
 
A Corrective Measures Study (CMS) was published in 2000 (MEVATEC 2000), based on the findings of 
the previous studies.  An addendum to the CMS, expanding on the preferred alternative of Monitored 
Natural Attenuation (MNA) was published in 2004 (BAE Systems 2004).   
 
4.0 CURRENT CONDITIONS 
 
The current distribution of cyanide is a relict of the former mounding caused by the recharge from the 
STP Ditches resulting in a greater hydraulic gradient and transport mechanism during their time of use.  
Once the water supply was cut off, the system slowed to near-static conditions (current conditions).  
These current conditions are illustrated in Figure 2-2, above, which shows both the low gradient across 
most of the site as well as the groundwater ridge which bounds the system to the west.  The former STP 
Percolation Ditches are in the east-central portion of the figure, near well T-35. 
 

5.0 SCOPE OF WORK 
 
The monitoring plan scope is described below.   
 
Planned Scope:  WSMR will continue the ongoing groundwater monitoring program, with sampling 
scheduled to occur on a semi-annual basis, usually in December and June of each year.  This program 
was initiated in 2005.  The wells to be sampled are shown in Table 5-1, below.  The analytical parameters 
are as shown in Table 5-2, below.   
 
Two sampling events incorporating analyses for volatile organic compounds (VOCs) have been 
conducted.  Since no VOCs have been detected, analysis for them has been deleted from the sampling 
program. 
 
At the present time, WSMR has no ready explanation for the apparent anomalies in dissolved oxygen 
values reported, nor do we have recorded difficulties with data collection.  Sampling preparations, 
collection techniques, and recordkeeping have been double-checked and observed by third parties with 
no anomalies noted.  Examination of the sampling record shows that, while there were anomalies 
reported during 2005, there have been no obvious problems since. We intend to continue to carefully 
follow sampling and measurement protocols in order to discover and correct any problems.  Care will be 
taken to insure that field measurements are collected properly (equipment calibration and sampling 
technique).   
 
Sampling and data collection procedures are presented in the cited and provided SOPs, which are 
appropriate for the site and the assigned tasks.  Relevant WTS SOPs (provided in Appendix B) are: 
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 SOP 1  Field Quality  Program  
    SOP 1.1 - Chain of Custody  
    SOP 1.2 - Field Activity Documentation  
 SOP 2  Sample Handling, Packing, and Shipping  
    SOP 2.1 - Sample Labeling  
    SOP 2.2 - Sample Numbering  
    SOP 2.3 - On-Site Sample Storage  
 SOP 4  Calibration and Maintenance of Field Instrumentation  
    SOP 4.1 - Field Instrument  
 SOP 5  Water Level Measurements in Monitoring Wells  
 SOP 6  Field Equipment Decontamination  
 SOP 9.3  Low-Flow Groundwater Sampling  
 SOP 13  Field Quality Control Sampling  
 SOP 14  Management of Investigation-Derived Waste  
 SOP 16  Quality Inspection and Inspection Records  
 
Monitoring equipment to be used includes various nitrogen gas-powered bladder pumps and controllers 
for low-flow sampling.  Discharge tubing is dedicated to each well, separately bagged and labeled 
between events.  For the shallower wells, pumps with disposable bladders (such as QED Sample-Pro) 
are used, so that only new parts contact the sample.  For the deeper wells (greater than 300’), a high-lift 
bladder pump is used and decontaminated between wells. 
 
For each sampling event, 26 wells are sampled; three wells are sampled in duplicate; and three wells are 
sampled in duplicate for laboratory matrix-spike analyses.  An equipment blank is collected to document 
decontamination of the deep-well bladder pump. 
 

TABLE 5-1.  PLANNED MONITORING PROGRAM – SEMIANNUAL SAMPLING FREQUENCY 

Well ID Type 
Depth 

Category 
Notes 

MPL01 Center plume interface Required for landfill monitoring program   

MPL02 Center plume interface Required for landfill monitoring program   

MPL03 Center plume interface 
maintain as part of southern nested well group and required for landfill 
monitoring program 

MPL04 Center plume interface Required for landfill monitoring program   

MPL05 Center plume interface maintain as part of northeast nested well group 

MPL06 Plume edge interface maintain for monitoring potential eastward plume movement 

MPL07 Center plume interface n/a 

MPL10 Center plume interface maintain as part of northwest nested well group 

MPL13 Plume interface n/a 

MPL16 Plume edge interface n/a 

MPL17 Plume edge interface maintain for monitoring potential eastward plume movement 

MPL18 plume edge interface maintain for monitoring potential eastward plume movement 

MPL19 center plume deep-level maintain as part of southern nested well group 
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TABLE 5-1.  PLANNED MONITORING PROGRAM – SEMIANNUAL SAMPLING FREQUENCY 

Well ID Type 
Depth 

Category 
Notes 

MPL20 center plume mid-level maintain as part of southern nested well group 

MPL21 center plume deep-level maintain as part of northeast nested well group 

MPL22 center plume mid-level maintain as part of northeast nested well group 

MPL23 center plume deep-level maintain as part of northwest nested well group 

MPL24 center plume mid-level maintain as part of northwest nested well group 

MPL25 plume edge interface maintain for monitoring potential southwest plume movement 

MPL26 up gradient interface Keep sampling as background comparison 

MPL28 center plume interface New well 2005 

MPL29 plume edge interface New well 2005 

MPL30 plume edge interface New well 2005 

SMW01 up gradient mid-level n/a 

SMW04 plume edge interface n/a 

T40 down gradient interface [Existing] Sentinel well down-gradient    

Center plume wells within area of plume HISTORICALLY above 0.2 mg/L total cyanide.  Plume wells are those consistently within the 
defined plume, but outside of the 0.2 mg/L isopleth.  Plume edge wells are those wells located on or near the 0.0 mg/L total cyanide isopleth.  

 
  

TABLE 5-2.  PLANNED ANALYTICAL PROGRAM 

PARAMETER REFERENCE METHOD METHOD TYPE 

FIELD PARAMETERS 

pH SM 4500-H+ B 
Conductivity SM 2510 B 

Turbidity SM 2130 B 

Dissolved Oxygen SM 4500-O G 

Temperature SM 2550 B 
Oxidation Reduction Potential SM 2580 B 

Field / Probe 

ORGANICS 

NONE   

CYANIDE 

Total  and amenable 
SM 4500-CN   C,E and 

SM 4500-CN- G 
Distillation 

Free cyanide SW846 9213 Electrode 

OTHER ANALYSES 

Dissolved ions 
Chloride 
Fluoride 
Sulfate 

 
EPA 300.0 

 

 
Ion chromatography 
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TABLE 5-2.  PLANNED ANALYTICAL PROGRAM 

PARAMETER REFERENCE METHOD METHOD TYPE 

Nutrients 
Ammonia (NH3+NH4) 
Nitrate/nitrite (NO3+NO2) 

EPA 350.1 
SM 4500 

Colorimetric 
Cd column 

Water quality 
pH 
Specific conductance 
Residue, dissolved (TDS) 
Bicarbonate & carbonate 
(alkalinity) 

EPA 150.1 
EPA 120.1 
EPA 160.1 
EPA 310.1 

Electrometric 
Conductivity meter 

Gravimetric 
Titrimetric 

TOTAL METALS 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

Lead 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

SW846 
6010A 

Inductively coupled 
Plasma emission 

Spectroscopy 

Mercury (total) 
SW846  
7470A 

Atomic absorption  
Cold vapor 

 
 
6.0 REPORTS OF FINDINGS 
 
The results of the field efforts described above will be reported and incorporated into future documents.  
The results of the ongoing ground water sampling events will be reported through the existing series of 
long-term monitoring reports for WSMR.   
 

7.0 SCHEDULE OF IMPLEMENTATION  
 
The groundwater monitoring program described in Section 5.0 has been initiated.   
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3/25/2008

Hello-I just wanted to provide some clarification for the February 2008 Monitoring Plan 
(MP). There are not many technical comments in the August 24, 2007 NOD that should be
addressed in the revised MP; however, the comments that are currently in the MP as 
listed below are from the August 4, 2006 NOD and are also addressed in the 2008 Work 
Plan (WP): 
  
Section 5.1 NMED's requirement is a WP type comment and should be removed from the 
MP, it does not address monitoring at the site.  This comment has already been 
addressed in the 2/2008 Work Plan as well. 
  
Section 5.2 this too is a WP type comment and has already been addressed in the 2/2008 
WP, it should be removed from the MP. 
  
Section 5.4 has also been incorporated in the WP and is not part of the MP.  
  
  
Section 5.3 is from the August 7, 2006 NOD, but should still remain in the current MP, 
instead as presenting it as a quote from the 8/7/06 NOD, it should be presented as part 
of the proposed Groundwater Sampling Section, or the Permittee must include a 
statement that states that the comment is not addressing the 8/24/2007 NOD but the 
8/04/2006 rather, for clarification to the readers. 
  
The Permittee did not address Comment 2 from the 8/24/2007 NOD, this should be 
incorporated in the MP along with the corresponding response that is included in the 
Comment Response Table located in Appendix A of the 2008 MP. 
  
Basically a Monitoring Plan should include proposed monitoring efforts for planned 
monitoring.  Because the current 2008 MP is the same as the May 2007 Monitoring 
Plan, the comments that were required to be included in a separate Work Plan still remain 
in the Monitoring Plan, therefore the Permittee did not address the 8/24/2007 NOD.   
  
The Comment Response Table included in Appendix A of the 2008 MP is in an Appendix 
and is not part of the actual Monitoring "Plan", typically readers do not refer to 
Appendices unless directed to, but for monitoring purposes a reader should be able to 



pickup a monitoring plan read the body of the text and know what is being proposed for 
monitoring at a site.   
  
I hope this provides some clarification for what should be included in a monitoring plan.  
If you have any questions please feel free to contact me. I will be in the office the rest 
of today, but will be out from March 26 through April 2, I will be back in the office on 
April 3.   
  
  
Tammy Diaz-Martinez 
Environmental Specialist 
RCRA Permits Management Program 
Hazardous Waste Bureau 
2905 Rodeo Park Dr. E/Bldg 1 
Santa Fe, NM 87505 
Phone: 505-476-6056 
Main: 505-476-6000 
Fax: 505-476-6030 
  
 
 
Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. If you are not the intended recipient, please contact the sender and destroy all copies of this 
message. -- This email has been scanned by the Sybari - Antigen Email System.  
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APPENDIX B 
 
White Sands Technical Services, LLC, has a set of Standard Operating Procedures (SOPs) addressing 
common tasks.  For each project, an SOP can be used, verbatim, or it can be modified to meet the needs 
of the specific program.  Listed below are the SOPs to be used for execution of this Work Plan.  The 
documents, themselves, are included on the following pages. 
 

SOP 1  Quality Control Program  

  SOP 1.1 - Chain of Custody  

  SOP 1.2 - Field Activity Documentation  

SOP 2  Sample Handling, Packing, and Shipping    

  SOP 2.1 - Sample Labeling  

  SOP 2.2 - Sample Numbering  

  SOP 2.3 - On-Site Sample Storage  

SOP 4  Calibration and Maintenance of Measurement and Test Equipment 

  SOP 4.1 - Field Instrument  

SOP 5  Water Level Measurements in Monitoring Wells  

SOP 6   Field Equipment Decontamination  

SOP 9.3  Low-Flow Ground Water Sampling 

SOP 13   Field Quality Control Sampling  

SOP 14   Management of Investigation-Derived Waste  

SOP 15   Preparation, Revision, and Approval of Plans and Procedures  

SOP 16   Quality Inspection and Inspection Records  



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 1.0 
REVISION NO. 0 

1 January 2005 
 

  Page 1 of 1 

FIELD QUALITY PROGRAM 
 

1.0 PURPOSE 
 

This Standard Operating Procedure (SOP) describes the Field Quality Program developed to implement 
the quality requirements applicable to the field activities at the various sites at White Sands 
Missile Range, New Mexico. 
 

2.0 REFERENCES 
 
None. 
 

3.0 RESPONSIBILITIES 
 
The Project Manager is responsible for the overall implementation of the Work Assignment Orders.  
He/she should establish and cultivate principles and practices that integrate field quality requirements 
into the daily work and provide individuals performing the work with proper information, tools, support, 
and encouragement to properly perform their assigned work.  He/she will coordinate the preparation of 
project specific Quality Control Project Plans (QCPPs) (i.e., Sampling and Analysis Plans, Field 
Sampling Plans, etc.). 
 
The Project Technical Manager, Technical Coordinator, and Project Chemist are responsible for assisting 
the Program Manager to assure that the project’s goals and objectives are clearly stated and 
communicated to participating personnel.  Each will provide direct oversight and coordination of 
operations in order to assure that they are suitably controlled, including acting on the behalf of the 
Program Manager in his/her absence.  Each will prepare portions of project specific Quality Control 
Project Plans appropriate to his/her background and experience. 
 
The Quality Assurance Officer is responsible for preparing the programmatic documents and applicable 
SOPs that describe the implementation of the requirements of the field work and related QC activities.  
He/She will assign project specific Quality Assurance Officers as appropriate, and provide oversight and 
assistance in the implementation of the SOPs.  
 

4.0 DEFINITIONS/MATERIALS 
 
Quality Control Project Plans (QCPPs) (i.e., Sampling and Analysis Plans, Field Sampling Plans, etc.) 
 

5.0 PROCEDURE 
 
The SOPs are designed to implement the quality requirements applicable to the program/project specific 
activities. The SOPs will be reviewed and approved by responsible management prior to their 
implementation. 
 
Quality affecting SOPs prepared to perform work assignment orders are prepared and revised by 
technical personnel under the direction of the Project Environmental Engineer or Project Geologist and 
are reviewed and approved by the Program Manager, Quality Assurance Officer and as applicable by the 
Health and Safety Manager. 
 

6.0 REQUIRED FORMS/DOCUMENTATION 
 
None 
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CHAIN OF CUSTODY 
 

1.0  PURPOSE 
 
This Standard Operating Procedure (SOP) establishes the method and responsibilities associated with 
the maintenance and custody of samples that are to be used to provide data that form a basis for making 
project related decisions.  It outlines the general procedures for maintaining and documenting sample 
chain of custody from the time of sample collection through sample disposition. 
 
2.0  REFERENCES 
 
USEPA, Test Methods for Evaluating Hazardous Waste, (SW-846), current revision. 
 
3.0  RESPONSIBILITIES 
 
The Project Technical Manager or Technical Coordinator is responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures.  
This will be accomplished through staff training and by maintaining quality assurance/quality control 
(QA/QC). 
 
The Project Chemist is responsible for assuring that the  proper chain of custody is initiated at the time 
the sample(s) are collected and maintained throughout the handling and subsequent transportation of the 
sample(s) to the designated laboratory.  Additionally, the Project Chemist is the project authority for 
determining the disposition and fate of sample(s) that have identified deficiencies (e.g., missed holding 
times, elevated temperature at receipt, etc.). 
 
The Quality Assurance Officer is responsible for periodic review of Chain of Custody records generated 
and other documentation associated with this SOP.  The Quality Assurance Officer is also responsible for 
implementation of corrective action (i.e., retraining personnel, additional review of work plans and SOPs, 
variances to QC sampling requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader is responsible for properly documenting and maintaining the Chain of Custody 
from the time of sample collection until the sample is delivered to the laboratory. 
 
Laboratory Personnel are responsible for receipt and entry of samples into the laboratory that have been 
submitted to the laboratory under a Chain of Custody document.  Additionally, samples received will be 
entered into the laboratory Chain of Custody procedures by properly documenting and maintaining chain 
of custody from the moment that they take custody of the sample at the laboratory until the sample is 
disposed of or returned to the client. 

 
4.0  DEFINITIONS/MATERIALS 
 
4.1  Chain of Custody 
 
The Chain of Custody document sometimes called the “cradle to grave” record is the written record that 
traces the sample possession from the time each sample is collected until its final disposition.  Chain of 
Custody is maintained by compliance with one of the following criteria: 
 

• The sample is in the individual’s physical possession. 
• The sample is maintained in the individual’s physical view after being in his/her possession. 
• The sample is transferred to a designated secure area restricted to authorized personnel. 
• The sample is sealed and maintained under lock and key to prevent tampering, after having 

been in physical possession. 
• The sample is transferred under proper manifesting and documentation from one party to 

another with documentation being maintained throughout the sampling and analysis period. 
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4.2  Waybill 
 
A waybill is a document that contains a list of the goods and shipping instructions relative to a shipment. 
 
4.3  Common Carrier 
 
For the purpose of this procedure, the common carrier is any commercial carrier utilized for the 
transportation of the sample(s) from the field to the laboratory. 
 
5.0  PROCEDURE 
 
5.1  General 
 
The ability to demonstrate that the samples were obtained from the locations stated and that they 
reached the laboratory without alteration is required to maintain documented chain-of-custody.  Evidence 
of collection, shipment, laboratory receipt, and laboratory custody until disposal must be documented to 
accomplish this.  Documentation will be accomplished through a Chain of Custody Record that lists each 
sample and the individuals performing the sample collection, shipment, and receipt. 
 
The Chain of Custody document is a preprinted form.  The original will accompany the samples to the 
laboratory and a copy will be retained in the field project file. 
 
5.2  Field Sample Custody 
 
Sampling personnel, upon collection of samples for analysis, will properly complete a Chain of Custody 
record form.  The Chain of Custody document will be the controlling document to assure that sample 
maintenance and custody are maintained; thereby assuring the sample(s) are representative of the 
environment from which they were collected.  At a minimum, the following information will be recorded on 
the Chain of Custody document: 
 

• The unique identification number assigned to each sample. 
• A brief description of the sampling location and a physical description of the sample type. 
• The date and time of the sample collection. 
• The general environmental conditions (i.e. temperature, weather) at the time of sample collection. 
• Container type (e.g., glass, poly, brass sleeve, etc.). 
• Sample volume and number of containers (e.g., 2 x 40 ml, 3 x 1 liter) 
• Sample preservation (e.g., HNO3, H2SO4, 4

oC). 
• Requested analyses. 
• Special instructions to the laboratory including handling requirements, quality assurance / quality 

control, health and safety, and sample disposition. 
• The project name and number. 
• The date the analytical report is due. 
• The names of all sampling personnel. 
• The name and telephone number of the project contact. 
• The name and telephone number of the laboratory contact. 
• The name of the courier and the waybill number (if applicable). 
• A unique document reference number. 

 
5.3  Transferring Chain-of-Custody 
 
The Chain of Custody document will be initiated in the field by the person collecting the sample and 
signed by each individual who has the samples in their possession.  Each time that sample custody is 
transferred, the former custodian must sign over the Chain of Custody as “Relinquished By,” and the new 
custodian must sign on to the Chain of Custody as “Received By.”  The date, time, and the name of their 
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FIELD ACTIVITY DOCUMENTATION 
 

1.0 PURPOSE 
 
This purpose of this Standard Operating Procedure (SOP) is to define the minimum requirements for 
documenting field activities in the field logbooks.  Field logbooks provide a detailed daily handwritten 
record, kept in real time, of field activities performed at an investigation site.  Logbooks are permanently 
bound by glue or thread into a hard cover, and should be waterproof.  Field logbooks may be assigned to 
specific activities, positions, or areas within the site.  Field logbook covers must be sequentially numbered 
and indicate the position, task, activity, or area assigned to the logbook. 
 
2.0 REFERENCES 
 
None. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities and geotechnical measurements are conducted in accordance with this SOP and any 
other appropriate procedures or related SOPs.  This will be accomplished through staff training and by 
maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field-generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, variances to QC 
sampling requirements, issuing nonconformances, etc.) quality issues are identified. 
 
The Sampling Team Leader is responsible for ensuring that field logbooks are completed daily in 
accordance with this procedure. 
 
The Sampling Team Members are responsible for making timely and complete entries in the field logbook 
and for reporting daily activities to the Project Technical Manager, Technical Coordinator, or Quality 
Assurance Officer, as appropriate. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Field Logbook 
 
The field logbook is a surveyor’s book or record book, bound and ruled/gridded, with sequentially 
numbered and water proof pages. 
 
4.2 Waterproof black ink pens 
 
Required for entry into field logbook. 
 
5.0 PROCEDURE 
 
5.1 Field Logbook Cover 
 
Label the front cover of the field logbook with the project name and number, subcontractor name, client 
name, the start date and, when complete, the finish date.  The field logbooks must be sequentially 
numbered. 
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project or company affiliation must accompany each signature.  Shipping by common carrier is addressed 
separately, elsewhere in this subsection. 

 
Transferring of Chain of Custody from sampling personnel to the analytical laboratory will be performed in 
accordance with the requirements stated below.  If the sampling personnel deliver the samples to the 
laboratory directly, transfer of Chain of Custody occurs as follows: 
 

• The sample collector delivers the samples to the laboratory and relinquishes the sample directly 
to a laboratory representative. 

• The collector signs the Chain of Custody listing his/her name, affiliation, the date, and time.  
Any person involved in the collection of the sample may act as the sample custodian. 

• The laboratory representative must receive the samples by signing his/her name, affiliation, the 
date, and time of the Chain of Custody Record.  The laboratory representative may decline to 
take receipt of the samples if the Chain of Custody Record is not properly completed or if the 
samples are not properly packaged.  All designated laboratory personnel may act as the sample 
custodian. 

 
If the sampling personnel transfer sample(s) to the laboratory utilizing a common carrier, sampling 
personnel will retain Chain of Custody responsibility and the common carrier is not responsible for 
maintaining sample custody.  The sample collectors are responsible for packaging the samples in a 
manner that meets the Chain of Custody definition criteria, that is; the samples are sealed to prevent 
tampering.  When transferring samples to the courier for transport, Chain of Custody procedures are 
maintained as follows: 
 

• The sample collector lists the courier affiliation and waybill number on the Chain of Custody 
Record. 

• The sample collector relinquishes custody by signing his name, affiliation, date, and time.  
The collector keeps a copy of the relinquished Chain of Custody Record for the project file. 

• The relinquished original Chain of Custody Record is sealed in a watertight plastic bag and taped 
to the inside of the lid of the transport container. 

• The transportation container is sealed to prevent tampering and given to the courier for delivery to 
the laboratory. 

• The sample collector obtains a copy of the waybill from the courier for the project file. 
• The laboratory representative must receive the samples by signing his/her name, affiliation, the 

date, and time on the Chain of Custody Record.  This copy is maintained with the samples at the 
laboratory. 

• The laboratory representative obtains a copy of the waybill from the courier for the project file. 
 
5.4  Analytical Laboratory Custody 
 
Upon receipt at the analytical laboratory, the field generated Chain of Custody document will be signed, 
dated, time marked, temperature marked, and laboratory identification will be provided in the appropriate 
spaces.  Laboratory receipt personnel will enter the samples into the laboratory by implementing the 
sample custody procedures addressed within their approved Program Plan. 
 
After completion of analytical testing, sample remnants not consumed during testing may be kept for six 
months beyond the completion of analysis, unless otherwise specified by a notation on the Chain of 
Custody record that samples are to be returned to the project site for disposal.  Once this time period has 
elapsed, the samples will be disposed of and the disposal record number will be recorded on the 
laboratory record copy of the Chain of Custody Record. 
 
6.0  REQUIRED FORMS/DOCUMENTATION 
   
Chain of Custody Record 
Shipping waybill (as applicable) 
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5.2 Field Logbook 
 
The following steps must be followed when making entries in the field logbook: 

1. Enter the day and date; time the task started; weather conditions; and the names, titles, and 
organizations of personnel performing the task. 

2. Record the name, title and organization, time of arrival, and time of departure of all personnel 
and visitors to the task area. 

3. Describe all site activities in specific detail or indicate the forms used to record such 
information (e.g., soil boring log or well completion log).  A partial data list is given below: 

• Monitor wells: complete the Monitor Well Construction Log form. 
• Monitor well development: complete the Well Development Log. 
• Monitor well purging and sampling: complete the Monitor Well Purge and Sample Log 

form. 
• Surface water and sediment/sludge sampling: complete the Surface Water/Sediment 

Sampling Log form. 
• Subsurface soil sampling: 
• Soil borings: complete the Soil Boring Log and include borehole size, depth, sample 

equipment, method, and sample collected.  Detailed lithologic data will be recorded on 
the boring log. 

• Trenches, and test pits: record the excavation dimensions, sampling equipment or 
method(s), and samples collected.  Detailed lithologic data will be recorded on the 
Test Pit Information Log. 

• Soil gas and geophysical surveys: grid or line dimensions, probe or sensor spacing, 
depths, survey and recording equipment type and serial or identification number, and 
location of resulting data (e.g., strip chart, analog data record, computer file, and file 
name).  Sketches are valuable additions to field notes and should be used where 
possible. 

4. Describe in specific detail any field tests that were conducted and instruments used.  
Reference any forms that were used, other data records, and the procedures followed in 
conducting the test.  If the final results of any field activity are obtained in the field, these data 
should be annotated in the field logbook. 

5. Changes in procedures or sample locations and reasons for change. 

6. Describe in specific detail any samples collected and whether splits, duplicates, matrix spikes 
or blanks were prepared. 

7. Upgrades or downgrades of personal protective equipment and the rationale for such action, 
and health and safety information such as level of personal protective equipment (PPE) used. 

8. List the time, equipment type, and the procedure followed for all decontamination actions 
carried out.  Reference the page number(s) in the decontamination log (if any) where detailed 
information is recorded; if not referenced, detailed information shall appear in the field 
logbook. 

9. List all instrument calibrations, person(s) performing calibration, and the page number of the 
calibration log that provided specific information on calibration procedures and results when 
the calibrations occur in the field. 

10. Record all photographs by number and includes a description of the subject, the direction the 
photographer is facing, and the photographer’s initials.  If the event photographed is the 
collection of a sample, record the sample ID number. 

11. List any equipment failures or breakdowns that occurred, together with a brief description of 
repairs or replacements. 
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12. List in specific detail any exceptions or modifications to any applicable SOP’s or standards 
and provide full description of justification for such variances. 

13. No pages may be removed from the site or field logbooks for any reason.  Blank pages must 
be marked “page intentionally left blank”. 

14. Mistakes must be crossed out with a single line, initialed, and dated.  Only persons 
authorized by the Project Technical Manager or Technical Coordinator may make entries in 
the logbook. 

15. The Project Technical Manager, Technical Coordinator, or Sampling Team Leader must sign 
the field logbook at the bottom of each page. 

 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
None. 
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SAMPLE HANDLING, PACKING, AND SHIPPING 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) outlines the methods and responsibilities for field personnel to 
use in the packaging and shipping of environmental samples for chemical and physical analysis.  This 
SOP only applies to the packaging and shipping of limited quantity, low concentration environmental 
samples.  This procedure does not apply to those samples considered hazardous materials, hazardous 
waste, mixed waste, radioactive waste, and/or dangerous goods.  Those requirements are specified in 
the Department of Transportation (DOT) 49 CFR 114-327 and the International Air Transport Association 
(IATA) procedures.  The details within this SOP are only applicable to the general requirements for 
sample packaging and shipping and should only be used as a guide for developing more job-specific 
work plans. 
 
2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER directive 9355.3-01. 
 
Code of Federal Regulations, DOT 49 CFR parts 100 to 177, revised October 1, 1992. 
 
Dangerous Goods Regulations, IATA, January 1, 1994. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Project Chemist is responsible for the development and review of site-specific work plans that 
address the specific sample handling, packaging, and shipping requirements for the project.  Review the 
project specific documentation forms to ensure they are appropriate for the field activities.  The Project 
Chemist is also responsible for seeing that field personnel receive proper training and maintain quality 
assurance/quality control (QA/QC).  If problems arise, the Project Chemist is responsible for swift 
implementation of corrective action (i.e., retraining personnel, additional review of work plans and SOPs, 
variances to requirements, issuing nonconformances, etc.). 
 
The Quality Assurance Officer is responsible for periodic review of documentation generated during 
sample handling, packaging, and shipping and the periodic review and audit of field personnel as they 
perform the work. 
 
The Sampling Team Leader(s) is responsible for ensuring that samples are handled, packed and shipped 
in accordance with this procedure. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Environmental Sample 
 
A limited quantity, low concentration sample that does not require DOT or IATA hazardous waste labeling 
as a hazardous waste or material. 
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4.2 Hazardous Waste Sample 
 
Medium or high concentration sample requiring either DOT or IATA labeling as a hazardous waste or 
material. 
 
4.3 Hazardous Waste 
 
Any substance listed in 40 CFR Subpart D (260.30 et seq.) or otherwise characterized as ignitable, 
corrosive, reactive, or toxic as specified in Subpart C (261.20 et seq.) and that would be subject to 
manifest and packaging requirements specified in 40 CFR 262.  Hazardous waste is defined and 
regulated by the U.S. Environmental Protection Agency (USEPA). 
 
4.4 Hazardous Material 
 
A substance or material in a quantity or form that may pose an unreasonable risk to health, safety, and/or 
property when transported in commerce and as specifically defined and regulated by DOT (49 CFR 173.2 
and 172.101) and IATA (Section 4.2). 
 
4.5 Sample 
 
Physical evidence collected from a facility or the environment that is representative of conditions at the 
point and time at which the sample is collected. 
 
5.0 PROCEDURE 
 
5.1 Sample Handling 
 
Inspect the sampling containers (as applicable, generally obtained from the analytical laboratory prior to 
the sampling event) to ensure that they are appropriate for the samples being collected, correctly 
preserved, and undamaged. 
 
When collecting or handling a sample, always use approved/site specific personal protective equipment 
(e.g., gloves, etc.) not only to prevent cross-contamination from sample to sample but also as a health 
and safety requirement. 
 
5.2 Field Packaging 
 

1. Collect the samples in accordance with the site-specific work plans and applicable SOPs. 

2. As soon as possible after sample collection, tightly seal the container, and place a piece of 
custody tape over or around the cap.  The custody tape should be placed over the cap so 
that any attempt to remove the cap will cause the tape to be broken.  Do not place custody 
tape over a volatile organic analysis (VOA) vial septum. 

3. Place each container in a separate, appropriately sized, airtight, seam-sealing polyethylene 
bag (e.g., ZiplocTM or equivalent).  Seal the bag, removing any excess air. 

4. Place the bagged container inside an insulating shipping container, “cooler”.  This cooler 
should have frozen blue ice or airtight, seam-sealing polyethylene bags of ice inside to 
assure samples remain cool, 4°C ± 2°C, during transit from field to the packaging location. 

5. Because blue ice does not maintain 4°C standard required for sample shipping, it should only 
be used while in the field collecting samples. 

6. Maintain the samples under chain of custody in accordance with the site-specific work plans 
and appropriate SOPs. 
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5.3 Sample Packaging 
 

1. Inspect the integrity of the shipping container.  The container is generally a “cooler” constructed of 
heavy plastic or metal with appropriate insulating properties so that variation in temperature 
during shipping is minimized.  Also make sure that the drain plug has been sealed with nylon 
reinforced strapping tape or mailing tape. 

2. Place two or four inches of absorbent packaging material (e.g., Styrofoam bubbles, VermiculiteTM 
etc.) in the bottom of the shipping container. 

3. Carefully check the chain of custody record against the collected sample labels and containers to 
ensure that the sample numbers, sample description, date and time of collection, container type 
and volume, preservative, and the required analytical methods are correct and in agreement. 

4. Place the samples in the shipping container, allowing sufficient room between the samples to 
place ice and/or packing material. 

5. Double bag and seal crushed or cubed ice in heavy-duty polyethylene bags (ZiplockTM or equivalent).  
Place these bags of ice on top of and between samples.  Blue ice should not be used for sample 
shipping; it does not maintain the 4°C temperature necessary for regulatory compliance.  Include a 
VOA vial of tap water clearly labeled “temperature blank” so that the laboratory can verify the 
temperature of the samples upon receipt.  The remaining space will be filled with packing material. 

6. All samples requiring temperature preservation stated at 4°C will be acceptable “as is” within the 
range of 4°C ± 2°C.  The laboratory should record the temperature of receipt upon the chain of 
custody report.  For all samples received at less than 2°C (note not frozen), or at greater than 
6°C, the sample(s) and temperature (in 1°C increments) will be identified on the chain of custody 
and the Project Chemist notified in order to provide a determination and written authorization to 
proceed to analysis. 

 
5.4 Sample Shipping 
 

1. The laboratory will be contacted prior to sample shipments.  Delivery on weekends and holidays 
will be confirmed in advance, and prior to shipment.   

2. The person in charge of sample custody will note the time, date, and sign over relinquishment of 
custody on the Chain of Custody.  When a common carrier is to be used for sample shipment, 
also record the air/waybill number (tracking number) and the name of the carrier on the Chain of 
Custody record.   

3. Place the original copy of the Chain of Custody record and a copy of the task specific analyte list 
in a sealed, clear plastic envelop or bag and tape the envelope to the inside lid of the shipping 
container.  Retain a copy of the Chain of Custody record and shipping waybill (as applicable) for 
tracking purposes.   

4. Using nylon reinforced strapping tape or mailing tap, seal the shipping container.  Place custody 
tape over opposite ends of the lid.  Apply a label stating the name and address of the shipper and 
the receiving laboratory on the outside of the cooler. 

5. If QA split samples are shipped the Project Chemist or Project Manager shall notify the QA 
Laboratory in advance of sample shipment (for large numbers of samples, greater than 20). 

NOTE:  The courier or carrier is not responsible for sample custody and is not required to sign 
the Chain of Custody record.  Contact the appropriate laboratory personnel to advise them of 
the sample shipment. 

6. Review the Chain of Custody and sample collection forms for completeness and turn them over 
to site or project management. 
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6.0 REQUIRED FORMS/DOCUMENTATION 
 
Chain of Custody Record 
 
Shipping Waybill (as applicable) 
 
Task Specific Analyte List (as applicable) 
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SAMPLE LABELING 
 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for sample labeling.  
Sample labeling is required to identify, track and trace samples from the time of collection until the time of 
disposal.  Additional specific procedures and requirements will be provided in the project work plans. 
 

2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER directive 9355.3-01. 
 

3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection and labeling activities are conducted in accordance with this SOP and any other appropriate 
procedures or related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this sample labeling SOP.  The Quality Assurance Officer is also responsible for the 
implementation of corrective action (i.e., retaining personnel, additional review of work plans and SOPs, 
variances to sample labeling requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to sampling and sample labeling activities are responsible for 
completing their tasks to specifications outlined in this SOP and other appropriate procedures.  All staff 
members are responsible for reporting deviations from the procedures to the Project Technical Manager 
or Technical Coordinator. 
 

4.0 DEFINITIONS/MATERIALS 
 
4.1 Sample Label 
 
Sample labels include all forms of sample identification (labels and tags) that are physically attached to 
samples collected and provide, at a minimum, the information required by this SOP and related project 
work plans. 
 

5.0 PROCEDURE 
 
This section contains the procedures involved with sample labeling.  Sample labeling is required to 
identify, track and trace samples from the time of collection until the time of disposal.  The details within 
this SOP should be used in conjunction with the project work plans and other related SOPs.  The project 
work plans will commonly provide the following information: 
 

• Sample collection objectives. 
• Number, types and locations of samples to be collected. 
• Any additional sample labeling requirements or procedures beyond those covered in this or 

related SOPs, as applicable. 
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5.1 Sample Labeling 
 
Document all the information necessary on the sample label and ensure that the label is physically attached 
to each respective sample.  Each sample label must contain at a minimum the following information: 
 

• Project name 
• Project number 
• Date and Time of collection 
• Sample location 
• Sample identification number 
• Collector’s name 
• Preservative used (if any) 

 
Additional information may also be required per the project work plans and must accordingly be included 
on all sample labels.  Indelible ink should be used in filling out all sample labels.  Ensure that each 
sample collected has a sample label. 
 
Ensure that the information documented on the sample label corresponds with the information 
documented on the Field Logbook and Chain of Custody Record. 
 

6.0 REQUIRED FORMS 
 
Sample Labels 
 
Chain of Custody Record 
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SAMPLE NUMBERING 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for sample numbering.  
Sample numbering is required to identify, track and trace samples from the time of collection until the time 
of disposal.  Additional specific procedures and requirements will be provided in the project work plans 
and/or related SOPs. 
 
2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection and numbering activities are conducted in accordance with this SOP and any other appropriate 
procedures.  This will be accomplished through staff training and by maintaining quality assurance/quality 
control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this sample numbering SOP.  The Quality Assurance Officer is also responsible for the 
implementation of corrective action (i.e., retaining personnel, additional review of work plans and SOPs, 
variances to sample numbering requirements, issuing nonconformances, etc.) if quality issues are 
identified. 
 
The Sampling Team Leader(s) assigned to sampling and sample-numbering activities is responsible for 
completing their tasks according to specifications outlined in this SOP and other appropriate procedures.  
All staff members are responsible for reporting deviations from the procedures to the Project Technical 
Manager or Technical Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Area 
 
An area is a common name given to a subdivision of White Sands Missile Range (WSMR). 
 
4.2 Composite Sample 
 
A composite sample is one that was obtained by thoroughly mixing two or more distinct samples until the 
individual ones were no longer distinguishable. 
 
4.3 Sample Number 
 
A sample number is a unique alphanumeric identification (ID) assigned to all samples of air, soil, water 
and waste collected as part of any given project.  It is also known as the sample ID. 
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4.4 Site Code 
 
A Site Code is a unique identifier given to a specific solid waste management unit (SWMU), area of 
concern (AOC), or locality where an investigation is being conducted.  It is generally a small area defined 
by the boundaries of contamination or investigation. 
 
5.0 PROCEDURE 
 
5.1 Introduction 
 
The following is a site-specific sample identification system that will ensure the uniform documentation of soil 
borings, soil and sediment samples, monitoring wells, groundwater samples and surface water samples.   
 
A unique identification number (ID) will be assigned to each sample.  This ID is called the sample 
number.  It references information pertaining to a particular sample including the location of the site, the 
type of sample, sample location number and other information contained in the suffix, such as the date, 
sample interval.  The sample identification number is recorded on the sample container label, in the field 
logbook, and on the chain of custody form. 
 
5.2 Location 
 
Each sample collected will be designated with a prefix which identifies the site where it was taken using two 
identifiers.  These identifiers include the area and site code.  Both are a four character alphanumeric code. 
 
An index of these identifiers is maintained in the Environmental Data Management System (EDMS), 
which is an online database located in WTS’s Intranet.  The following is an example of the identifiers for a 
particular site: 
 

The systemic diesel spill site is located at the High Energy Laser System Test Facility 
(HELSTF).  HELSTF is identified as an area and has been given the abbreviation 
“HLSF”.  The systemic diesel spill also known as solid waste management unit 
(SWMU 154) is identified specifically with a site code of “0154”.  Therefore every sample 
at the HELSTF systemic diesel spill site will be identified with the prefix “HLSF-0154”. 

 
When a particular site or area is not identified in the EDMS, the Task Coordinator should contact the 
database administrator for directions on adding it to the online database.  If the sample is being collected 
to determine site-wide background concentrations in a large area, the site code “BKGD” should be used. 
 
5.3 Location Number 
 
Each sample will be identified by a unique three digit number.  The first digit is a marker to identify and 
improve the electronic data management of replicate and other QA/QC samples and analytical results 
(see Section 4.4.10).  The last two digits are used to indicate different sample locations of identical 
sample types.  An example would be that most sites have multiple monitoring wells which are numbered 
01, 02, 03 etc.  
 
5.4 Types of Samples 
 
There are many types of samples that may be taken.  The most common ones are listed in the following 
sections.  Directions are provided for identifying them in a meaningful and consistent manner. 
 
5.4.1 Surface Soil and Sediment Sample Identification 
 
The sample ID for surface soil, sediment and wash sediment samples contains the area identifier, site 
code, and location number along with the abbreviation “SD” for sediment. 
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The surface soil and sediment samples are identified as follows: 
 
  ABCD-####-SD-$$$ 
Where:   

• ABCD = Area Identifier 
• #### = Site Code 
• SD = Surface soil or sediment 
• $$$ = Location number 

 
 
5.4.2 Composite Samples 
 
The sample ID for composite samples contains the area identifier, site code, and location number along 
with the abbreviation “CS” for composite. 
 
The composite samples are identified as follows: 
 
  ABCD-####-CS-$$$ 
Where:  

• ABCD = Area Identifier 
• ## = Site Code 
• CS = Composite sample  
• $$$ = Location number 

 
 
5.4.3 Subsurface Soil Samples 
 
The sample ID for subsurface soil samples contains the area identifier, site code, location number, and 
depth interval, along with the abbreviation “SB” for soil boring.   
 
The subsurface soil samples are identified as follows: 
 

ABCD-####-SB-$$$-(yy.y-zz.z) 
Where: 

• ABCD = Area Identifier 
• #### = Site Code 
• SB = Soil boring 
• $$$ = Location number 
• (yy.y-zz.z) = Depth interval where soil sample was taken in feet 

 
 
5.4.4 Surface Water Samples 
 
The sample ID for surface water samples contains the area identifier, site code, and location number, 
along with the abbreviation “SW” for surface water. 
 
The surface water samples are identified as follows: 
 
  ABCD-####-SW-$$$ 
Where: 

• ABCD = Area Identifier 
• #### = Site Code 
• SW = Surface water 
• $$$ = Location number 
• Groundwater Samples 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 2.2 
REVISION NO. 0 

1 January 2005 
 

 Pages 4 of 5 

The sample ID for groundwater samples contains the area identifier, site code, location number 
(monitoring well number), and date, along with the site specific well abbreviation.  Many different well 
abbreviations have been previously used to identify wells at a particular site.  Examples include MW, B, 
DRW, HCF, HMW, SRW, TTF, etc.  Up to four alphanumeric characters may be used to uniquely identify 
the wells.  The existing abbreviations already in use at a given site should generally continue to be used 
for consistency when possible.  If an existing well abbreviation exceeds four characters it must be 
truncated with a note in the log book indicating the new well name.  In addition, inform the EDMS 
database administrator of the change so that it can be noted in the database.  Do not confuse the well 
abbreviation with the well number.  The specific number for the well must go after the abbreviation as 
designated below with $$$.   
 
The groundwater samples are identified as follows: 
 
  ABCD-##-WXYZ-$$$-MMYY 
Where: 

• ABCD = Area Identifier 
• ## = Site Code 
• WXYZ = Monitoring well abbreviation 
• $$$ = Monitoring well number 
• MMYY = Sample date indicated by the month and year by four numbers. 

 
 
5.4.5 Rinsate Blank Samples 
 
The sample ID for rinsate blank water samples contains the area identifier, site code, rinsate blank 
number, and date, along with the abbreviation “RB” for rinsate blank. 
 
The subsurface soil samples are identified as follows: 
 
  ABCD-####-RB-$$$-MMYY 
Where: 

• ABCD = Area Identifier 
• #### = Site Code 
• RB =  Rinsate blank 
• $$$ = Rinsate blank sample number 
• MMYY = Sample date indicated by the month and year by four numbers. 

 
 
5.4.6 Waste Samples 
 
The sample ID for waste samples contains the area identifier, site code, sample number and date, along 
with the waste type abbreviation. 
 
Investigation Derived Waste such as purge water, soil cuttings, personal protective equipment and 
decontamination water will be identified with the following alphanumeric abbreviation containing no more 
than four digits: 
 

Purge Water     –  PW 
Soil Cuttings     –  SC 
Personal Protective Equipment  – PPE 
Decontamination Water   – DCON 

 
Generic solid and liquid waste will be designated as follows: 
 

Solid      –  SL 
Liquid      –  LQ 
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The waste samples are identified as follows: 
 
  ABCD-####-XXXX-$$$-MMYY 
Where: 

• ABCD = Area Identifier 
• #### = Site Code 
• XXXX =  Waste type  
• $$$ = sample number 
• MMYY = Sample date indicated by the month and year by four numbers. 

 
 

5.4.7 Trip Blank Samples 
 
The sample ID for trip blank samples contains the area identifier, site code, year and chain of custody 
number, along with the abbreviation “TB” for trip blank.  The chain of custody number is a sequential 
three digit number which starts at 001 each calendar year. 
 
The trip blank samples are identified as follows: 
 
  ABCD-####-TB-YY-&&& 
Where: 

• ABCD = Area Identifier 
• #### = Site Code 
• TB =  Trip blank 
• YY = Calendar Year designated by a two digit number 
• &&& = Chain of custody number 

 
 
5.4.8 Replicate Samples 

 
As previously noted, there is an “extra” digit or marker in the sample ID format.  It is placed in the location 
number to provide a more discreet identifier of QA related samples.   
 
For normal (non-QA related) samples the digit remains a zero.  For replicate or other QA/QC-related 
samples co-located with the first sample, the first replicate will have this place filled with a “1”, the second 
replicate or QA/QC sample will have this place filled with a “2”, etc.   For example, a duplicate sample 
might be collected on January 7, 2003 from DRW01 at the HELSTF systemic diesel spill site.   
 
The identical groundwater samples would be identified as follows: 
  

The original sample ID would be:     HLSF-0154-DRW-001-0103 
 
The duplicate sample ID would be:     HLSF-0154-DRW-101-0103 

 
 

5.4.9 Matrix Spike Samples 
 
Matrix spike and matrix spike duplicate samples are provided as a courtesy to the laboratory for 
complying with data quality objectives.  The abbreviation “-MS/MSD” is added at the end of any sample 
ID used for this purpose. 
 
6.0 REQUIRED FORMS  
 
Field Log Book 
 
Chain of Custody Record 
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ON-SITE SAMPLE STORAGE 
 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for on-site sample 
storage.  On-site sample storage may be required for samples collected during a given project.  Additional 
on-site sample storage procedures and requirements will be provided in the project work plans and/or 
related SOPs. 
 
2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER directive 9355.3-01. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all on-site 
sample storage activities are conducted in accordance with this SOP and any other appropriate 
procedures or related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for the implementation of 
corrective action (i.e., retaining personnel, additional review of work plans and SOPs, variances to sample 
numbering requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to sample storage activities is responsible for completing their 
tasks according to specifications outlined in this SOP and other appropriate procedures.  All staff 
members are responsible for reporting deviations from the procedures to the Project Technical Manager 
or Technical Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Field Sample 
 
A sample that has been collected at a project site, during the execution phase of the project, and for the 
purposes of the project, as defined in the project work plans. 
 
4.2 On-site 
 
For purposes of this SOP, “on-site” is defined as any area within the project site. 
 
4.3 On-site sample storage 
 
For purposes of this SOP, “on-site sample storage” applies to samples stored within the project site for a 
temporary period of time.  Typically, samples may be stored on-site if they are in transit between the 
project site and a designated laboratory. 
 
5.0 PROCEDURE 
 
This section contains the requirements pertaining to on-site sample storage.  Proper storage is essential 
to maintain in the quality and integrity of samples collected during a field project. 
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The details within this SOP should be used in conjunction with project specific work plans.  At a minimum, 
the project work plans will provide the following information: 
 

• Sample collection objectives. 
• Number, types and locations of samples to be collected. 
• Any additional sample numbering requirements or procedures beyond those covered in this SOP, 

as necessary. 
 
5.1 On-Site Sample Storage 
 
Samples of all types of media may require being stored on-site.  The manner in which these samples are 
stored will be appropriate for individual samples and each sample type. 
 
Samples collected for chemical analysis are typically required to be stored at approximately 4° Centigrade 
(°C).  Therefore, such samples should either be preserved in a “cooler” using water ice, or a 
“Sample-Only” refrigerator until received by the assigned laboratory.  Blue ice is not recommended for on-
site sample storage as is does not maintain the 4°C temperature necessary for regulatory compliance.  
If a refrigerator is used to store samples at the project site, this refrigerator will be dedicated for the sole 
use of samples and will be located in an area that is access controlled; no food, drinks, or other personal 
items will be allowed in this refrigerator. 
 
Samples that do not require refrigeration (e.g., air samples and samples for geotechnical or radionuclide 
analysis) should be stored on-site in a designated, marked area which is access controlled. 
 
Samples that are stored on-site must be stored in appropriate containers per the project-specific work 
plans and be maintained under custody per SOP No. 1.1. 
 
Samples that are stored on-site must not be stored in a manner in which they may threaten the integrity of 
other samples in the holding location. 
 
All samples that are stored on-site must be labeled per SOP No. 2.1, numbered per SOP 2.2, and 
appropriately handled per SOP 2.0. 
 
The Sampling Team Leader or other designee is responsible for maintaining a master sample log listing 
sample numbers and a brief description of samples collected.  The master log should be reviewed on a 
daily basis for samples that are under storage on site.  The samples should then be appropriately 
shipped, following procedures per SOP No. 2.1, to ensure that holding time is not missed. 
 
6.0 REQUIRED FORMS 
 
Chain of Custody Record 
 
Master Sampling Log 
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SURFACE AND SHALLOW SUBSURFACE SOIL SAMPLING 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for use by field personnel 
in the collection and documentation of surface (0 to 6-inch depth below ground surface (bgs)) and shallow 
subsurface (6-inch to 6-feet in depth bgs) soil samples for physical and chemical analysis.  Proper collection 
procedures are necessary to assure the quality and integrity of all surface and shallow subsurface soil 
samples.  Additional specific procedures and requirements will be provided in the project work plans. 
 
2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures 
and/or related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for the implementation of 
corrective action (i.e., retaining personnel, additional review of work plans and SOPs, variances to sample 
numbering requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to surface and shallow subsurface soils sampling activities is 
responsible for completing their tasks according to specifications outlined in this SOP and other 
appropriate procedures and/or related SOPs.  All staff members are responsible for reporting deviations 
from the procedures to the Project Technical Manager, Technical Coordinator, or Quality Assurance 
Officer as appropriate. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Surface Soil Sample 
 
Soil collected form the surface to a depth of no more than 6 inches bgs. 
 
4.2 Shallow Subsurface Soil Sample 
 
Soil collected from a depth of 6 inches to 6 feet bgs. 
 
4.3 Subsurface Soil Sample 
 
Soil collected at any depth interval greater than 6 inches. 
 
4.4 Disturbed Soil Sample 
 
Soil sample whose in situ physical structure and fabric has been disturbed as the direct result of sample 
collection. 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 3.0 
REVISION NO. 0 

1 January 2005 
 

 Pages 2 of 4 

4.5 Undisturbed Soil Sample. 
 
Soil sample whose in situ physical structure and fabric has not been disturbed as the result of sample 
collection. 
 

4.6 Grab Samples 
 
Representative disturbed soil sample that is collected by using such devices as a shovel, stainless steel 
spoon, etc. 
 

5.0 PROCEDURE 
 
This section contains both the responsibilities and procedures involved with surface and shallow 
subsurface soil sampling.  Proper surface and shallow soil sampling procedures are necessary to insure 
the quality and integrity of the samples.  The details within this SOP should be used in conjunction with 
project work plans.  The project work plans will generally provide the following information: 
 

• Sample collection objectives. 
• Locations and depths of soil samples to be collected. 
• Number and volumes of samples to be collected. 
• Types of analyses to be conducted for the samples. 
• Specific quality control (QC) procedures and sampling required. 

 
Any additional surface or shallow subsurface soil sampling requirements or procedures beyond those 
covered in this SOP, as necessary. 
 
At a minimum, the procedures outlined below for surface and shallow subsurface soil sampling will be 
followed unless otherwise directed within project specific work plans or SOPs. 
 

5.1 Surface Soil Sampling Equipment 
 
A number of devices are available for the collection of surface soil samples.  These include, but are not 
limited to, core samplers, hand augers, spoons, scoops, trowels and, shovels.  These devices are 
constructed of a number of materials including, but not limited to, stainless steel, brass, glass and, Teflon. 
The sampling and analytical requirements, as well as site characteristics, must be taken into account 
when determining the proper surface soil sampling equipment to use. 
 
At present, the method commonly used for the collection of surface samples and shallow subsurface 
samples, both disturbed and undisturbed, is with a core sampler.  The core sampler is usually a hollow, 
stainless steel cylinder, tapered at the leading end. A sample sleeve (brass, stainless steel, lexan, etc.) is 
inserted into the trailing end.  The trailing end is then connected to a piston-type drive hammer.  The core 
is driven into the soil by a hammer so that a relatively undisturbed sample is collected in the sleeve.  
The sample is then handled and shipped in the sample sleeve. 
 
When a core sample is not feasible or planned, such devices as a stainless steel shovel, hand auger, 
trowel and, spoon, can be used to collect a sample.  The soil is transferred from the collection device into 
decontaminated sample containers (commonly glass jars).  The project work plans will specify the type of 
sampling equipment containers to be used; the sample to be used will be specified in the project work 
plans. 
 

5.2 Surface Soil Sample Collection 
 
Prior to sampling and between sampling locations, decontaminate the sample equipment according to 
WTS-SOP 6.0 and procedures outlined in the project work plans. 
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1. Ensure that all surface and shallow subsurface soil sampling locations have been appropriately 
cleared of all underground utilities and buried objects per the project work plans.  Review all 
forms and diagrams documenting the location of the cleared sampling locations, as well as that of 
any underground utilities or lines, or other buried objects. 

2. As required, calibrate any health and safety monitoring equipment according to the instrument 
manufacturer’s specifications.  Calibration results will be recorded on the appropriate form(s), as 
specified in the project work plans.  Instruments that cannot be calibrated according to the 
manufacturer’s specifications will be removed from service and tagged. 

3. Don appropriate personal protection equipment as specified in the project work plans. 

4. Using equipment that will not be used for sample collection, clear the area to be sampled of 
surface debris and vegetation. 

5. If using the coring device, place the sleeve into the device and drive the assembly into the soil 
using the drive hammer.  Drive the device into the soil until the trailing end of the sleeve is at the 
soil surface. 

6. Retrieve the device; check to see that soil recovery is adequate in the sample sleeve.  If there is 
sufficient recovery, mark or note the leading end of the sample sleeve. 

7. If using a different sample collection device (other than the coring device), use the other device to 
scoop or collect soil and directly transfer the soil into the sample container (e.g., glass jar, brass 
sample sleeve, etc.).  Fill the sample container such that little to no headspace exists. 

8. If using sample sleeves, place Teflon squares over each end of the sleeve and seal each end 
with plastic end caps.  With a permanent marker, write a “T” for top on the trailing end and a “B” 
for bottom on the leading end. 

9. Appropriately label and number the sample containers per WTS-SOP 2.1 and 2.2, respectively, 
and the project work plans.  The label will be filled out with waterproof ink and will contain, at a 
minimum, the following information: 

• Project number 
• Sample number 
• Sample location 
• Sample depth 
• Sample type 
• Date and time of collection 
• Parameters for analysis 
• Sampler’s initials. 

 
10. Document the sampling event on the Field Logbook or an equivalent form as specified in the 

project work plans.  Note any pertinent field observations, conditions or problems on the Field 
Logbook.  Any encountered problems or unusual conditions should also be immediately brought 
to the attention of the field geologist. 

11. Appropriately preserve, handle, package, and ship the samples per WTS-SOP No. 2.0 and the 
project work plans.  The samples shall also be maintained under custody per WTS-SOP No. 1.1. 

12. Fill and abandon the sample hole as required by the project work plans. 
 
5.3 Subsurface Soil Sample Collection 
 
The common method to collect shallow subsurface soil samples is to use a hand auger to bore to the 
desired sampling depth and then retrieve the sample with a core sampler.  The hand auger might also be 
used to recover the sample for direct transfer into glass jars.  The exact methodology to be used will be 
specified in the project work plans. 
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For subsurface soil samples of less than 18 inches in depth, successive drives of the core sampler may 
potentially be used to recover shallow subsurface soil samples.  In all methods cited above, borehole 
stability should be maintained to prevent the recovery of slough in the samples.  If sloughing cannot be 
controlled, than another sampling methodology may have to be considered. 
 
As with surface soil samples, shallow subsurface soil sampling follows the same sample collection 
procedures specified in Section 5.2.1 through 5.2.13. 
 
6.0 REQUIRED FORMS  
 
Chain of Custody 
 
Master Sampling Log 
 
Field Log Books 
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SUBSURFACE SOIL SAMPLING WHILE DRILLING 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for subsurface soil 
sampling while drilling.  Proper collection procedures are necessary to assure the quality and integrity of 
all subsurface soil samples.  Additional specific procedures and requirements will be provided in the 
project work plans, as necessary. 
 
2.0 REFERENCES 
 
American Society for Testing Materials (ASTM), 1989, Standard Method for Penetration Test and Split-

Barrel Sampling of Soils, Method D-1586-84, Philadelphia. PA. 
 
American Society for Testing Materials (ASTM), 1986, Standard Practice for Thin-Walled Tube Sampling 

of Soils, Method D-1587-83, Philadelphia. PA, pp. 304-307. 
 
American Society for Testing Materials (ASTM), 1986, Standard Practice for Ring-Lined Barrel Sampling 

of Soils, Method D-3550-84, Philadelphia. PA, pp. 560-563. 
 
3.0 RESPONSIBILITIES 
  
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures 
and/or other SOPs as applicable.  This will be accomplished through staff training and by maintaining 
quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for the implementation of 
corrective action (i.e., retaining personnel, additional review of work plans and SOPs, variances to sample 
numbering requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to subsurface soils sampling activities during drilling is 
responsible for completing their tasks according to specifications outlined in this SOP and other 
appropriate procedures and/or other SOPs as applicable.  All staff members are responsible for reporting 
deviations from the procedures to the Project Technical Manager, Technical Coordinator, or Quality 
Assurance Officer as appropriate. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Borehole 
 
Any hole drilled into the subsurface for the purpose of identifying lithology, collecting soil samples, and/or 
installing a monitor well. 
 
4.2 Split-Spoon Sampler 
 
A steel tube, split in half lengthwise, with the halves held together by threaded collars at either end of the 
tube.  This device can be driven into resistant (semiconsolidated) materials using a drive weight or drilling 
jars mounted in the drilling rig.  A standard split-spoon sampler (used for performing standard penetration 
tests) is 2 inches in outside diameter and 1 ⅜ inches in inside diameter. This standard spoon typically is 
available in two common lengths, providing either 20-inch or 26-inch internal longitudinal clearance for 
obtaining 18-inch or 24-inch long samples, respectively.  Six-inch long sleeves (tubes) of brass, stainless 
steel, or plastic are commonly placed inside the sampler to collect and retain soil samples.  A five-foot 
long split-spoon sampler is also available.  A California modified split-spoon sampler is also commonly 
used.  The design is similar to the standard split-spoon except the outside diameter is 2 ½ inches and the 
inside diameter is 2 inches. 
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4.3 Shelby Tube Sampler 
 
A thin-walled metal tube used to recover relatively undisturbed samples.  These tubes are available in 
various sizes, ranging from 2 to 5 inches in outside diameter and 18 to 54 inches in length.  A stationary 
piston device is included in the sampler to reduce sampling disturbance and increase sample recovery. 
 
5.0 PROCEDURE 
 
This section contains both the responsibilities and procedures involved with subsurface soil sampling 
while drilling.  Proper subsurface soil sampling procedures are necessary to insure the quality and 
integrity of the samples.  The details within this SOP should be used in conjunction with project work 
plans.  The project work plans will generally provide the following information: 
 

• Sample collection objectives. 
• Locations of soil boreholes and target horizons or depths of soil samples to be collected. 
• Number and volumes of samples to be collected. 
• Types of chemical analyses to be conducted for the samples. 
• Specific quality control (QC) procedures and sampling required. 
• Any additional subsurface soil boring sampling requirements or procedures beyond those 

covered in this SOP, as necessary. 
 
There are many different methods that may be used for subsurface soil sample collection during drilling.  
This SOP focuses on the two most common methods of soil sample collection: split-spoon sampling and 
Shelby tube sampling.  At a minimum, the procedure outlined below for these two subsurface soil-
sampling methods will be followed unless specifically noted within project specific work plans.  If other 
subsurface soil sampling methods are deemed necessary to meet project objectives, the procedures for 
these methods will be updated in this SOP or included in the project work plans. 
 
5.1 General Sampling Considerations 
 
The two subsurface soil sampling methods covered in this SOP, split-spoon and Shelby tube, are 
commonly used in conjunction with hollow stem auger, air rotary, and dual tube percussion drilling 
methods.  Split-spoon or Shelby tube sampling may be conducted when drilling with mud rotary methods.  
However, when using this drilling method, the samples are not generally useful for chemical analyses.  
This is because the samples may become invaded or chemically altered when they are tripped through 
the drilling mud during sample retrieval.  In addition, loose unconsolidated soils may also literally wash 
out of the samplers when they are tripped through the mud column. 
 
The procedures described in the SOP must be used in conjunction with the SOP proscribed for the 
specific drilling method used at the site.  These also include, but are not limited to, site clearance, site 
preparation, and health and safety requirements.  Consequently, the SOP for the specific drilling method 
to be used at the site, the project work plans, and this SOP must be reviewed together in their entirety 
before the initiation of drilling and sampling. 
 
5.2 Split-Spoon Sampling 
 
Split-spoon samples for chemical analysis will be obtained in brass, plastic, or stainless steel sleeves.  
The types, dimensions and number of sleeves to be used, along with the length and type of sampler will 
be stated in the project work plans.  The split-spoon sampler, lined with the brass, plastic, or stainless 
steel sleeves, is connected to the drill rod string or a wireline sampling string.  The procedure for 
collecting samples from the split-spoon sampler will be outlined in the project work plans.   
 

 Calibrate all field analytical and health and safety monitoring equipment according to the 
instrument manufacturer’s specifications.  Calibration results will be recorded on the appropriate 
form(s) as specified by the project-specific work plans.  Instruments that cannot be calibrated 
according to the manufacturer’s specifications will be removed from service and tagged. 
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 Wear the appropriate personal protection equipment as specified in the project work plans and 
the applicable drilling method SOP.  Personnel protection will typically include a hard hat, safety 
glasses, gloves, steel-toed boots, hearing protection, and coveralls. 

 Between each sampling location and prior to each sampling run, decontaminate the sampler, 
sleeves, and other sampling equipment as described in WTS-SOP No. 6.0. 

 Advance the borehole to the desired depth or target horizon where the sampling run is to begin.  
During drilling, monitor vapors in the breathing zone according to the project work plans, and 
drilling method SOP. 

 Insert the sleeves into the split-spoon sampler, connect the halves, and screw together the rear 
threaded collar and front drive shoe.  Attach the split-spoon sampler to the bottom end of the drill 
rod string or wireline sampling string.  Set up and attach the specified weight, if used. 

 Drive the sampler into the soil at the bottom of the borehole.  Record the type of sampler 
assembly and hammer weight on the Visual Classification of Soils form and/or other appropriate 
form(s), as specified in the project work plans.  To minimize off gassing of the volatiles, the 
sampler should not be driven until the sampling team is ready to process the sample. 

 When conducting penetration testing, observe and record on the Visual Classification of Soils 
form the number of hammer blows as described in WTS-SOP No. 10.0. 

 Pull the drill rod or wireline sampling string up from the bottom of the borehole and remove the 
sampler. 

 Remove the drive shoe and rear collar from the sampler and open the split barrel. 

 Remove the sleeves one at a time, starting with the sleeve adjoining the drive shoe.  Observe 
and record the amount of sample recovery on the Visual Classification of Soils form per WTS-
SOP No. 10.0.  Any observed field problems associated with the sampling attempt (e.g., refusal) 
or lack of recovery should be noted on the Visual Classification of Soils form within a clean area 
on a stand or table between samples. 

 Select sleeve(s) to be submitted for laboratory analysis.  Sample sleeve selection should be 
based on four factors: judgment that the sample represents relatively undisturbed intact material, 
not slough; proximity to the drive shoe; minimal exposure to air; lithology; and obvious evidence 
of contamination.  The project work plans will specify the sample sleeve to be submitted for 
specific analyses and confirm the selection criteria. 

 Place Teflon film over each end of sleeves to be submitted for chemical analysis and seal each 
end with plastic end caps.  Place custody tape over each end cap so that any attempt to remove 
the cap will break the tape. 

 Appropriately label and number each sleeve to be submitted for analysis per WTS-SOP No. 2.1 
and 2.2, respectively.  The label will be filled out using waterproof ink and will contain, at a 
minimum, the follow information: 
• Project number 
• Boring number 
• Sample number 
• Bottom depth of sleeve 
• Date and time of sample collection 
• Parameters for analysis 
• Sampler’s initials. 

 Document the sampling event on the Field Logbook or an equivalent form as specified in the 
project work plans.  At a minimum, this log will contain: 
• Project name and number 
• Date and time of the sampling event 
• Drilling and sampling methods 
• Sample number 
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• Sample location 
• Boring number 
• Sample depth 
• Sample description 
• Weather conditions 
• Unusual events 
• Signature or initials of the sampler. 

 Appropriately preserve, package, handle, and ship the sample in accordance with the procedures 
outlined in WTS-SOP No. 2.0 and the project work plans.  The samples shall also be maintained 
under custody per WTS-SOP No 1.1.  Samples stored on-site will be subject to the provisions of 
WTS-SOP No. 2.3. 

 One of the sample sleeves shall be utilized for lithologic logging per WTS-SOP No. 10.0.  This 
sleeve may not then be retained for chemical analysis, as soil must be removed from the sleeve 
to effectively describe the soils/lithology and compile the lithologic log. 

 When VOCs or petroleum hydrocarbons are of concern, remove the soil from one of the 
remaining sleeves and place in a glass mason jar (fill to one half volume of jar) and seal for 
organic vapor screening using either Teflon tape or aluminum foil.  Place the jar in a warm water 
bath or in the sunlight (warm) for at least five minutes, shake vigorously for one minute, then 
using an organic vapor probe (e.g., portable photoionization detector, flame ionization detector, or 
other appropriate instrument), pierce the lid seal with the probe and monitor the soil for organic 
vapors.  Record the reading on the Visual Classification of Soils form, the Field Logbook, and any 
other form(s) specified in the project work plans. 

 Repeat this sampling procedure at the intervals specified in the project work plans until the 
bottom of the borehole is reached and/or last sample is collected. 

 
5.3 Thin Walled or Shelby Tube Sampling 
 
A thin-walled tube or Shelby tube sampler may be used to collect relatively undisturbed soil samples.  
The procedure for collecting soil samples using a Shelby tube sampler should be outlined in the project 
work plans.  The standard procedure is described below. 
 

 Calibrate all field analytical and health and safety monitoring equipment as discussed in 
Section 5.2.1. 

 Wear the appropriate personal protective equipment as described in Section 5.2.2. 

 Between each sampling location and prior to each sampling run, decontaminate the sampler and 
other sampling equipment as described in WTS-SOP No. 6.0. 

 Advance the borehole to the desired depth or target horizon where the sampling run is to begin.  
While drilling, monitor the breathing zone according to the project work plans and applicable 
drilling method SOP. 

 Connect the sampling tube to the drill rod string and advance the tube to the bottom of the boring.  
The tube is then pushed about 2 to 2.5 feet into the soil with a continuous, rapid motion without 
impact or twisting. 

 Pull the drill rod strip up from the bottom of the borehole and remove the sampling tube from the 
string.  Observe and record the amount of sample recovery and any associated problems as 
discussed in Section 5.2.11. 

 Place Teflon film over each end of the tube if it is to be submitted for chemical analysis and seal 
the ends with plastic end caps.  Place custody tape over each end cap so that any attempt to 
remove the cap will break the tape.  With a waterproof marker, write a “T” for top on the trailing 
end and a “B” for bottom on the leading end of the tube. 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 3.1 
REVISION NO. 0 

1 January 2005 
 

 Pages 5 of 5 

 Appropriately label and number the tube as described in Section 5.2.14. 

 Document the sampling event on the Field Logbook as discussed in Section 5.2.15. 

 Appropriately preserve, package, handle, and ship the sample in accordance with the procedures 
outlined in WTS-SOP No. 2.0 and the project work plans.  The samples shall also be maintained 
under custody per WTS-SOP No. 1.1.  Samples stored on-site will be subject to the provisions of 
WTS-SOP 2.3. 

 Repeat this sampling procedure at the intervals specified in the project work plans until the 
bottom of the borehole is reached and/or last sample is collected. 

 
6.0 REQUIRED FORMS 
 
Visual Classification of Soils Form 
 
Chain of Custody 
 
Master Sampling Log 
 
Field Log Books 
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COMPOSITE SAMPLE PREPARATION 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) describes the requirements for compositing techniques.  
Composite samples, regardless of the media, consist of two or more subsamples taken from a specific 
media and site at different depth intervals.  The subsamples are collected and mixed.  A single average 
sample is taken from the mixture. 
 
The composite sampling will be used at sites where hand augered borings are to be performed. 
Composite samples are useful in estimating the overall contamination properties of a specific site.  
They are less expensive than non-composite samples because one sample for analysis represents many 
subsample locations.  Composite samples do not provide detailed information of contamination variability 
as a function of the location. 
 
2.0 REFERENCES 
 
None. 
 
3.0 DEFINITIONS/MATERIALS 
 
The equipment required to obtain a composite sample is identical to that for primary media sampling. 
 
4.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all composite 
sample collection activities are conducted in accordance with this SOP and any other appropriate procedures 
and/or other SOPs as applicable.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for ensuring that this procedure is correctly implemented 
and that the quantity and quality of composite samples meet the requirements of the project Sample and 
Analysis Plan. 
 
The Sampling Team Leader(s) assigned to composite soil sampling activities is responsible for completing 
their tasks according to specifications outlined in this SOP and other appropriate procedures and/or other 
SOPs as applicable.  All staff members are responsible for reporting deviations from the procedures to the 
Project Technical Manager, Technical Coordinator, or Quality Assurance Officer as appropriate. 
 
5.0 PROCEDURE 
 

5.1 Preparation 
 
Site preparation for the purpose of composite sampling is not different from that required for any of the 
media/waste sampling activities. 
 
5.2 Surface Soil Compositing 
 
The following steps must be followed when compositing surface soil samples in the field: 
 

1. Determine where composite sample(s) will be obtained as indicated in the site-specific sampling plan. 

2. Volatile organic compound (VOC) and, in some cases, semivolatile organic compound (SVOC) 
samples of solids (e.g., soils, sludge) must be collected and contained immediately as stand-
alone samples and, therefore, cannot be composited. 
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3. Collect a minimum of three equal-volume samples from the specific sample location.  The volume 
of each sample must be at least the amount required for a single sample. 

4. Place the samples on an appropriate mixing tray.  Thoroughly homogenize the pooled samples 
using the appropriate equipment. 

5. Transfer subsamples of the composite sample into the appropriate sample containers.  Seal, 
decontaminate, and label sample containers.  Use the same care in handling these samples as 
that used for other samples from the site. 

6. Document activities in field log book(s) as appropriate.  Documentation should consist of detailed 
notes of locations and methods used to collect individual samples included in each composite 
sample. 

7. Decontaminate sampling equipment between sample events. 
 
5.3 Subsurface Soil Compositing 
 
Compositing of subsurface soils refers to a single borehole in which several consecutively sampled depths 
are combined for a single sample.  This is done to allow sufficient sample volume for the required analysis. 
 
The following steps must be followed when compositing subsurface soil samples: 
 

1. Determine where composite sample(s) will be obtained as indicated in the site-specific sampling 
plan. 

2. Obtain samples by the methods: 

3. For split-spoon or Shelby tube cores from a specified depth or range of depths: 

• Extract or extrude the sample from the split-spoon or Shelby tube onto an appropriate mixing 
tray, peel sample, and discard ends. 

• Continue with the four-quarters mixing method. 
• Document activities. 
• Decontaminate sampling equipment. 

4. For hand auger samples: 

• The sample is acquired directly from the withdrawn auger. 
• Extract or extrude the sample from the bucket to an appropriate mixing tray. 
• Continue with the four-quarters mixing method. 
• Document activities. 
• Decontaminate sampling equipment. 

 
5.4 Surface Water Compositing in the Field 
 
The following steps must be followed when compositing surface water samples: 
 

1. Determine where composite sample(s) will be obtained as detailed in the site-specific sampling plan. 

2. VOC and, in some cases, SVOC samples must be collected and contained immediately as stand-
alone samples and, therefore, cannot be composited. 

3. Collect a minimum of three equal volume samples from the specified sample locations.  
The volume of each sample must be at least the amount required for a single sample. 

4. Place the samples in the appropriate mixing container.  Thoroughly homogenize the pooled 
samples using the appropriate equipment. 

5. Transfer aliquots of the composited sample into the appropriate sample containers.  Seal, wipe 
clean, and label sample container.  Handle with the same care as that used for other samples 
from the site. 
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6. Document activities in field log book(s) as appropriate.  Documentation should consist of detailed 
notes of locations and methods used to collect individual samples included in each composite 
sample. 

7. Decontaminate sampling equipment between sampling events. 

5.5 Collection of Replicate Samples 
 
The following steps must be followed when compositing ground water samples: 
 

1. Determine the well that a composite sample(s) will be obtained as detailed in the site-specific 
sampling plan. 

2. VOC and, in some cases, SVOC samples must be collected and contained immediately as stand-
alone samples and, therefore, cannot be composited. 

3. Collect a minimum of three equal volume samples from the specified sample locations.  
The volume of each sample must be at least the amount required for a single sample. 

4. Place the samples in the appropriate mixing container.  Thoroughly homogenize the pooled 
samples using the appropriate equipment. 

5. Transfer aliquots of the composited sample into the appropriate sample containers.  Seal, wipe 
clean, and label sample container.  Handle with the same care as that used for other samples 
from the site. 

6. Document activities in field log book(s) as appropriate.  Documentation should consist of detailed 
notes of locations and methods used to collect individual samples included in each composite 
sample. 

7. Decontaminate sampling equipment between sampling events. 

 
6.0 REQUIRED FORMS / DOCUMENTATION 
 
Filed Log Books 
 
Master Sampling Log 
 
Chain of Custody 
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DUPLICATE AND SPLIT SAMPLE PREPARATION 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) describes the requirements for the collection and preparation 
of duplicate, split, and/or co-located samples. 
 
Duplicate, split, and co-located samples are typically obtained for either of two purposes: (1) as a means 
of quality control (QC) from the point of sample collection through all analytical processes (if the initial and 
duplicate samples are not within specification, the reasons for the discrepancy must be found and 
corrected, if possible), or (2) for later laboratory analyses, if needed.  For WTS projects, co-located or 
duplicate samples will be collected to provide information on the variability of the contaminants in the field. 
 
Duplicate or co-located samples are samples collected from a location as close to the primary sample 
location as possible.  They are collected to provide a means of assessing the reliability of field sampling 
methods and analytic data resulting from field samples. 
 
Split samples are normally obtained for the express purpose of submitting identical samples to different 
laboratories for comparative analytical results.  Duplicate, split, and co-located samples may be collected 
as composite or grab samples from most media or waste types. 
 
The same equipment and techniques will be required when obtaining duplicate and/or split samples as for 
primary samples.  Briefly, the sampling requirements are: (1) grab samples will be collected for surface soil, 
surface water, ground water, sediment, and sludge, destined for volatile organic compound (VOC) analysis, 
and, (2) composite or grab sampling techniques can be used for non-VOCs and for subsurface soils. 
 
Comparative analyses between laboratories can also be obtained for semivolatile organic compounds 
and/or metals.  Duplicate samples can also be obtained for VOC and non-VOC contaminated media by 
careful grab samples.  For most duplicate, split, or co-locate sampling for non-VOC parameters, in all 
media, compositing is recommended. 
 
2.0 REFERENCES 
 
None. 
 
3.0 DEFINITIONS/MATERIALS 
 
The equipment necessary to obtain a duplicate, split, and/or co-located sample is identical to that for 
primary media sampling. 
 
4.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all duplicate, 
split, and co-located sample collection activities are conducted in accordance with this SOP and any other 
appropriate procedures or related SOPs.  This will be accomplished through staff training and by 
maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for ensuring that this procedure is correctly implemented 
and that the quantity and quality of duplicate and split samples meet the requirements of the project 
Quality Assurance Project Plan. 
 
The Sampling Team Leader(s) assigned to duplicate, split, or co-located sampling activities is 
responsible for completing their tasks according to specifications outlined in this SOP and other 
appropriate procedures.  All staff members are responsible for reporting deviations from the procedures 
to the Project Technical Manager, Technical Coordinator, or Quality Assurance Officer as appropriate. 
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5.0 PROCEDURE 
 

5.1 Duplicate or Co-located Samples 
 
The following steps must be followed when collecting duplicate or co-located samples: 
 

1. Determine the frequency of obtaining duplicate samples as specified in the site-specific 
sampling plan. 

2. Proceed with site sampling to the point that a duplicate or co-located sample is required. 

3. The duplicate or co-located sample is a sample taken at the same time, as close as possible, 
and under the exact conditions as those required for the primary sample.  Note: any sample 
or portion of a sample that is to be analyzed for VOCs shall be collected and contained 
immediately.  Do not stir, mix, or agitate samples for VOC analysis before containment. 

4. Follow the specific media-sampling plan.  The preparation and disposition of the duplicates 
will be the same as those for the primary samples. 

5. Obtain VOC samples first (without mixing or compositing), then proceed to Step 6.  Samples for 
VOCs must be collected and contained immediately.  Agitation by mixing, stirring, or shaking 
will cause vaporization of the volatile fraction to a significant degree.  Resample if agitation has 
occurred.  Mix all non-VOC duplicate samples or when taking duplicates of surface water or 
ground water samples.  Mixing may be accomplished by pouring a portion of the sample 
directly from the sampling device into the original container, and then pouring an equal portion 
into the duplicate container, alternating between the two until the sample containers are full. 

6. Place the sample(s) in the appropriate sample container.  Duplicate and co-located samples 
will be labeled or tagged according to their intended use as detailed in the site-specific 
sampling plan.  If the sampling plan duplicates are to be held for possible later analyses, they 
may be labeled as “sample XXX duplicate”, where the number “XXX” refers to the primary 
sample.  If the duplicates are intended for QC measures, they may be given discrete sample 
numbers.  Duplicate and co-located samples must be properly identified in the field logbook. 

7. Seal, pack, and transport duplicate and co-located samples in the same manner as that used 
for other samples from the sampling site. 

8. Decontaminate all equipment.  Place all disposable liquids and solids in the appropriate 
receptacles. 

9. Remove personal protective clothing and equipment and place in the designated receptacles.  
Field sampling personnel must be contamination-free before leaving the sampling site. 

10. Document activities. 
 

5.2 Split Samples for Surface Soils, Sediments, and Sludges 
 
The following steps must be followed when collecting split samples of surface soils, sediments, and 
sludges: 
 

1. Determine the number and frequency of required sample splits as specified in the site-
specific sampling plan. 

2. Proceed with site sampling to the point of obtaining split sample(s). 

3. Follow the specific media sampling procedure. 

 NOTE: Split samples for VOCs are not recommended.  Adequate cross-laboratory checks 
can be obtained by splits of non-VOC samples.  If QA is required for VOC samples, obtain 
duplicates as outlined in Section 5.1 of the SOP.  All split samples for VOC analysis for the 
above media are grab samples taken as specified in Step (3), Section 5.1 of this SOP. 
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4. For non-VOC grab samples, obtain a sufficient volume to fill all required sample containers, 
including those required for splits. 

5. Composite these samples. 

6. Split the composite sample equally and place the required volumes into the sample 
containers. 

7. Seal and decontaminate the outside surfaces of the containers. 

8. Label split samples as specified in the site-sampling plan.  Record all pertinent information in 
the field logbook. 

9. Split samples will have a separate chain of custody record. 

10. Split samples will be sealed, packed, and transported in an identical manner as that specified 
for other samples from the site.  The difference may be their destination (different 
laboratories) and the extent of analytical work.  The site-specific sampling plan specifies the 
disposition of split samples. 

11. Decontaminate all equipment according.  Place all disposables in the appropriate receptacles. 

12. Remove personal protective clothing and equipment and place in the designated receptacles.  
Field sampling personnel must be contamination-free before leaving the sampling site. 

13. Document activities. 
 

5.3 Split, Duplicate, or Co-located Volatile Organic Compound Sampling of 
Subsurface Soils with Split-Spoons or Shelby Tubes 

 
The following steps must be followed when sampling subsurface soils with split-spoons or Shelby tubes: 
 

1. Determine the number and frequency of required sample splits as stated in the site-specific 
sampling plan. 

2. Proceed with site sampling to the point of obtaining split sample(s). 

3. Follow the specific media-sampling plan. 

 NOTE: Most split-spoon sampling in the field is accomplished with 2-inch outside diameter 
(OD) split-spoons.  When split, duplicate, or co-located samples are required, a 2-inch OD 
split-spoon will usually not collect sufficient sample volume if a number of analytes are to be 
sampled.  In such situations, it is advisable to follow the American Society for Testing 
Materials (ASTM) D-1584 modified method of split-spoon sampling and a 3-inch OD split-
spoon.  If blow counts are not required for engineering purposes, and the site soils permit, 
attempts may be made to drive the 3-inch split-spoon by the 140-lb. weight.  This deviation 
will ensure collection of enough sample volume. 

4. Upon retrieval of the split-spoon, the sample should be peeled and the ends discarded.  
Divide the sample into four sections (A, B, C, and D).  Sample A should be immediately 
containerized and becomes the original sample for VOC analysis.  Sample B is also 
immediately containerized and becomes the duplicate sample for VOC analyses.  Section C 
and D can be composited for all other non-VOC analyses. 

5. Decontaminate the outside of the sample container after sealing. 

6. Label split samples as specified in the site-specific sampling plan.  Record all pertinent 
information in the field logbook. 

7. Split samples will have a separate chain of custody record. 

8. Split samples will be sealed, packed, and transported in an identical manner as other samples 
from the site.  The difference may be their destination (different laboratories) and the extent of 
analytical work.  The site-specific sampling plan specifies the disposition of split samples. 
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9. Decontaminate all equipment.  Place all disposables in the appropriate receptacles. 

10. Remove personal protective clothing and equipment and place in the designated receptacles.  
Field sampling personnel must be contamination-free before leaving the sampling site. 

11. Document activities. 
 

5.4 Split, Duplicate, or Co-located Non-Volatile Organic Compounds Sampling of 
Subsurface Soils with Split-Spoon or Shelby Tubs 

 
The following steps must be followed when sampling subsurface soils with split-spoon or Shelby tubes: 
 

1. Determine the number and frequency of required sample splits as stated in the site-specific 
sampling plan. 

2. Proceed with site sampling to the point of obtaining split sample(s). 

3. Follow the specific media-sampling plan. 

4. Peel the sample and composite the sample. 

 NOTE: Most split-spoon sampling in the field is accomplished with 2-inch outside diameter 
(OD) split-spoons.  When split, duplicate, or co-located samples are required, a 2-inch OD 
split-spoon will usually not collect sufficient sample volume if a number of analytes are to be 
sampled.  In such situations, it is advisable to follow the American Society for Testing 
Materials (ASTM) D-1584 modified method of split-spoon sampling and to use a 3-inch OD 
split-spoon.  If blow counts are not required for engineering purposes, and the site soils 
permit, attempts may be made to drive the 3-inch split-spoon by the 140-lb. weight.  This 
deviation will ensure collection of enough sample volume. 

5. Seal sample containers and wipe outside surfaces. 

6. Label split samples as specified in the site-specific sampling plan.  Record all pertinent 
information in the field logbook. 

7. Split samples will have a separate chain of custody record. 

8. Split samples will be sealed, packed, and transported in an identical manner as other samples 
from the site.  The difference may be their destination (different laboratories) and the extent of 
analytical work.  The site-specific sampling plan specifies the disposition of split samples. 

9. Decontaminate all equipment.  Place all disposables in the appropriate receptacles. 

10. Remove personal protective clothing and equipment and place in the designated receptacles.  
Field sampling personnel must be contamination-free before leaving the sampling site. 

11. Document activities. 
 
5.5 Split Samples for Surface Water and Ground Water 
 
The following steps must be followed when collecting split samples for surface water and ground water: 
 

1. Determine the number and frequency of required sample splits as stated in the site-specific 
sampling plan. 

2. Proceed with site sampling to the point of obtaining split sample(s). 

3. Follow the specific media-sampling plan. 

4. Split samples for VOCs are not recommended.  Adequate cross-laboratory checks can be 
obtained by splits of non-VOC samples.  If QA is required for VOC samples, obtain duplicates 
as outlined in Section 5.1 of this SOP.  All split samples for VOC analysis for the above 
media are grab samples taken as specified in Step (3), Section 5.1 of this SOP. 
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5. For non-VOC grab samples, obtain a sufficient volume to fill all required sample containers, 
including those required for splits. 

6. Obtain VOC samples first (without mixing or compositing).  Samples for VOCs must be 
collected and contained immediately.  Agitation by mixing, stirring, or shaking will cause 
vaporization of the volatile fraction to a significant degree.  Resample if agitation has 
occurred.  Mix all non-VOC duplicate samples or when taking duplicates of surface water of 
ground water samples.  Pouring a portion of the sample directly from the sampling device into 
the original container, and then pouring an equal portion into the duplicate container, 
alternating between the two until the sample containers are full will accomplish mixing. 

7. Split the composited sample by placing the required volumes in the sample containers, 
including those for split samples. 

8. Seal sample containers and wipe outside surfaces. 

9. Label split samples as specified in the site-specific sampling plan.  Record all pertinent 
information in the field logbook. 

10. Split samples will have a separate chain of custody record. 

11. Split samples will be sealed, packed, and transported in an identical manner as other samples 
from the site.  The difference may be their destination (different laboratories) and the extent of 
analytical work.  The site-specific sampling plan specifies the disposition of split samples. 

12. Decontaminate all equipment.  Place all disposables in the appropriate receptacles. 

13. Remove personal protective clothing and equipment and place in the designated receptacles.  
Field sampling personnel must be contamination-free before leaving the sampling site. 

14. Document activities. 
 

6.0 REQUIRED FORMS/DOCUMENTATION 
 
Chain of Custody Record 
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CALIBRATION AND MAINTENANCE OF 
MEASURING AND TEST EQUIPMENT 

 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes the methods and responsibilities associated with 
the calibration, control, and maintenance of measuring and test equipment (M&TE).  It applies to all tools, 
gauges, instruments, and other test equipment where the manufacturer requires or recommends 
equipment accuracy to be checked periodically.  In the case of commercial devices such as rulers, tape 
measures, and levels, calibration controls will not be required. 
 
2.0 REFERENCES 
 
None 
 
3.0 RESPONSIBILITIES 
 
The Quality Assurance Officer or his/her designee is responsible for monitoring the effective 
implementation of this SOP and/or the M&TE manufacturer's recommendations. 
 
The Project Technical Manager, Technical Coordinator, and Sampling Team Leader(s) are responsible 
for the selection of M&TE to be used in the field activity and to assure it is of the proper type, range, 
accuracy and tolerance required to meet project objectives.  Additionally, they are responsible for storage 
and protection of M&TE. 
 
The field personnel performing tests are responsible for assuring that all M&TE is properly calibrated prior 
to and during use, and for documenting the calibration or deficiencies of equipment. 
 
4.0 DEFINITIONS 
 
4.1 M&TE 
 
Measuring and test equipment used to obtain data during the performance of tests or inspections. 
 
4.2 Calibration 
 
The comparison of a measurement standard or instrument of a known accuracy with another standard or 
instrument to detect, correlate, report, or eliminate by adjustment, any variation in the accuracy of the 
items being compared within allowable deviations. 
 
4.3 Reference Standard 
 
An item of known and verifiable value that is used to check or establish the basis for tests or inspections. 
 
5.0 PROCEDURE 
 
5.1 Equipment Identification and Control 
 
M&TE that requires calibration will be uniquely identified by the manufacturer's serial number, or other 
suitable assigned number.  If this should prove to be impractical, an identification label will be affixed 
using materials and methods that provide a clear and legible identification and do not detrimentally affect 
the function or service life of the M&TE.  This identification will be replaced as needed to provide clear 
identification of the M&TE. 
 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 4.0 
REVISION NO. 0 

1 January 2005 
 

 Pages 2 of 3 

All M&TE and reference standards shall be stored between uses in a manner that will minimize damage 
or deterioration. 
 
5.2 Calibration 
 
Written and approved procedures will be used for calibration of M&TE. Calibration procedures that have 
been previously established and approved by the M&TE manufacturer or a nationally recognized authority 
(i.e., ASTM, EPA) will be used when available.  If no preexisting procedure is available, procedures will 
be developed by qualified personnel familiar with the M&TE and approved by the Project Technical 
Manager and the Quality Assurance Officer.  Development of procedures will take into consideration the 
intended use and objective of the resulting data, equipment characteristics, required accuracy and 
precision of data, location of examination, effects of climate or any other parameter that would adversely 
influence the calibration.  The procedures will include, as applicable: 
 

• Name/type of equipment to be calibrated 
• Reference standards to be used 
• Calibration method and sequential actions 
• Acceptance criteria 
• Frequency of calibrations/checks 
• Data recording form/format 
• Data processing methodology 
• Any special instructions 
• Operator training and qualification requirements. 

 
Field M&TE will be calibrated prior to use.  Calibrations of M&TE will be performed by trained and 
qualified personnel, approved external agencies or by the equipment manufacturer.  The following types 
of calibrations and checks will be performed by qualified personnel: 
 

• Periodic calibrations - are performed at prescribed intervals established for the M&TE to assure 
that the equipment is operating within its designed range and accuracy.  These are usually 
performed by outside agencies or the M&TE manufacturer.  A calibration certificate will be 
provided documenting the operational and functional acceptance of the M&TE. 

• Specific calibrations - are performed for specific measurements or tests and vary from instrument 
to instrument and from procedure to procedure.  Specific calibrations are performed prior to start 
of each work shift. 

 
5.3 Calibration Frequency 
 
M&TE will be calibrated at prescribed intervals and before each specific use.  The frequency of periodic 
calibrations will be based on manufacturer's recommendations, national standards of practice, equipment 
type and characteristics, and past experience. 
 
A scheduled calibration of M&TE does not relieve the user of the responsibility for selecting the 
appropriate and properly functioning equipment.  In the event that the calibration has expired, the M&TE 
will be removed from service and tagged as “out-of-service” in order to prevent inadvertent use until it has 
been appropriately recalibrated. 
 
5.4 Reference Standards and Equipment 
 
Calibration reference standards and equipment will have known relationships to the National Institute of 
Standards and Technology (NIST) or other nationally recognized standards.  If a national standard does 
not exist, the basis for calibration will be fully documented by the Project Technical Manager and 
approved by the Quality Assurance Officer. 
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Physical and chemical standards will have certifications traceable to NIST, EPA or other recognized 
agencies.  Standards that are repackaged or split will also have traceable lot or batch numbers 
transferred onto the new container. 
 
It is the responsibility of the user to select, verify and use the correct standard in accordance with an 
approved procedure or established practice. 
 
5.5 Calibration Failure 
 
Each individual user of M&TE is responsible for checking the calibration status of equipment to be used 
and confirming the acceptable calibration status prior to use.  Equipment for which the periodic calibration 
period has expired, equipment that fails calibration, or equipment that becomes inoperable during use will 
be removed from service and tagged as out-of-service. 
 
Out-of-service M&TE will be segregated from operational M&TE when practical.  The specific reason for 
removal from service and the date of removal will also be stated on the out-of-service tag.  The M&TE will 
then be repaired and/or recalibrated by the appropriate vendor or manufacturer as deemed necessary by 
the Project Technical Manager.  M&TE that cannot be repaired will be replaced, as necessary, to provide 
support to the project.  Any M&TE consistently found to be out-of-calibration would be replaced. 
 
The Project Technical Manager and the Quality Assurance Officer will evaluate results of activities 
performed using equipment that has failed recalibration.  If the activity results are adversely affected, the 
results of the evaluation will be documented as a nonconformance. 
 
5.6 Calibration Documentation 
 
Specific calibration records will be prepared and documented for each calibrated M&TE used.  Periodic 
calibration certificates will be maintained and available for review at the field office.  Calibration data will 
be recorded on the Field Logbook or other suitable form.  The Project Technical Manager will be 
responsible for reviewing the calibration data for appropriateness, accuracy, readability, and 
completeness. 
 
Calibration records will include, as applicable, the following information: 
 

• Equipment identification number 
• Calibration procedure used 
• Date/time of calibration 
• Time of calibration checks (if required) 
• Identification of reference standard(s) used 
• Applicable responses or readings of calibration 
• Name of individual performing calibration 
• Item(s) that are being tested or inspected. 

 
5.7 Preventive Maintenance 
 
Preventive maintenance of M&TE will be performed in accordance with the manufacturers’ 
recommendations to maintain proper M&TE performance, minimize equipment failure and to increase 
measurement reliability. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
None 
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FIELD INSTRUMENT 
 
1.0 PURPOSE  
 
The purpose of this Standard Operating Procedure (SOP) is to define field requirements for quality 
assurance/quality control (QA/QC), for equipment and instrument calibration, inspection, and 
maintenance.  Instruments and equipment used to gather, generate, or measure environmental data must 
be calibrated to ensure that accuracy and reproducibility of results are consistent with the manufacturer's 
specifications.  Equipment, instruments, tools, gauges, and other items requiring preventive maintenance 
must be serviced according to the manufacturer’s specifications.  Raw data from the field measurements 
and sample collection activities must be recorded in the appropriate logbook or field form, and standard 
reporting units must be used for comparability and consistency. 
 
2.0 REFERENCES 
 
EPA, September 1987, EPA Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER Directive 9355.3-01 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Quality Assurance Officer has the responsibility for periodic review of procedures and 
documentation associated with the calibration of field instrumentation.  If perceived variances occur, 
the Quality Assurance Officer is also responsible for issuing notices of nonconformance’s and requesting 
corrective actions. 
 
The Health and Safety Officer is responsible for ensuring that calibration is completed daily in accordance 
with this procedure, that equipment and instrument inspection and maintenance is conducted, that 
measurements are taken to the specified accuracy.  The Health and Safety Officer is also responsible for 
validation of field data by: 
 
Conducting routine checks during the processing of data (e.g. errors in identification codes); 
Checking the consistency with parallel data sets obtained presumably from the same population 
(e.g., from the same portion of the aquifer or volume of soil). 
 
The Sampling Team Leader(s) is responsible for calibrating, inspecting, and maintaining instruments, 
and for taking measurements to the specified precision. 
 
4.0 DEFINITIONS/MATERIALS 
 

4.1 Instruments (to be calibrated, and manufacturer's operating manual) 
 

• pH Meter 
• Conductivity meter 
• Turbidity meter 
• Photoionization detector 
• Thermometer 
• Water level measurement device 
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• Magnetometer 
• Gas chromatographer, equipped with FID and PID (for soil sampling) 

 
Other: 
 

• Maintenance schedule. 
• Field logbook. 
• Indelible black ink pens. 

 
5.0 PROCEDURE 
 

5.1 Equipment and Instrument Calibration 
 
The frequency of calibration for field instruments will be performed at the intervals specified by the 
manufacturer or more frequently as conditions dictate, but daily as a minimum.  Field instruments will 
include a pH meter, thermometer, conductivity meter, organic vapor photoionization detector (PID), 
magnetometer, and a radioactivity meter.  Calibration will be documented on the Field Logbook and will 
be conducted per WTS-SOP No. 4.0 unless otherwise noted.. 
 
The manufacturer’s guide will be followed when calibrating the pH meter, thermometer, conductivity 
meter, organic vapor photoionization detector (PID), magnetometer, and radioactivity meter 
 
To ensure comparability between sample data of similar samples and sample conditions, standard 
solutions and material traceable to the National Institute of Standards and Technology or EPA-published 
standards/protocols will be used to calibrate the field instruments. 
 

5.2 Equipment and Instrument Inspection and Maintenance 
 

5.2.1 Equipment and Instrument Inspection 
 
Equipment to be used during field sampling will be examined to ensure that it is in proper operating 
condition.  This includes checking the manufacturer's operating manual and the instructions for each 
instrument to ensure that all maintenance requirements are being observed.  Field notes for previous 
sampling trips will be reviewed so that the notations on any prior equipment problem are not overlooked 
and all necessary repairs to equipment have been carried out. 
 
5.2.2 Equipment and Instrument Maintenance 
 
Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be serviced 
in accordance with the manufacturer’s recommendations. 
 
Manufacturer’s procedures identify the schedule for servicing critical items in order to minimize the 
downtime of the measurement system.  It will be the responsibility of the operator to adhere to the 
maintenance schedule and to arrange prompt service as required.  Service to the equipment, 
instruments, tools, gauges, etc. will be performed by qualified personnel.  In the absence of any 
manufacturer's recommended maintenance criteria, the operator based upon experience and previous 
use of the equipment, will develop a maintenance procedure. 
 

5.3 Field Measurement Precision 
 
For the pH meter and the conductivity meter, precision will be tested by multiple readings in the medium 
of concern.  Consecutive readings should agree within ±0.1 standard unit’s pH and ±0.01 ohms/cm 
conductivity.  The thermometer will be visually inspected prior to each use.  The photoionization detector 
probe will be exposed to a volatile organic compound source prior to field use in order to determine if the 
instrument is working.  Water level indicator readings will be precise within ±0.01 feet for duplicate 
measurements. 
 
 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 4.1 
REVISION NO. 0 

1 January 2005 
 

 Pages 3 of 3

The following standard reporting units will be used during all phases of the project: 
 

• Water levels measured in wells will be reported to the nearest 0.01-foot. 
• Soil sampling depths will be reported to the nearest 0.1-foot. 
• Soil gas results will be reported to two significant figures. 

 
6.0 REQUIRED FORMS/DOCUMENTATIONS 
 
Field Logbook 
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WATER LEVEL MEASUREMENTS IN MONITORING WELLS 
 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines for personnel to use in determining the 
depth to water in monitoring wells. 
 
2.0 REFERENCES 
 
EPA, 1986, RCRA Groundwater Monitoring Technical Enforcement Guidance Document, OSWER-

9950.1, U.S. Government Printing Office, Washington, D.C. 
 
EPA, 1991, Environmental Compliance Branch, Standard Operating Procedures and Quality Assurance 

Manual, Region IV, Environmental Services Division, Athens, Georgia, U.S. Government Printing 
Office, Washington, D.C. 

 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for the periodic review of documentation generated as 
a result of this SOP and the periodic review and audit of field personnel as they perform the work.  
If problems arise, the Quality Assurance Officer is also responsible for verifying implementation of 
corrective action(s) (i.e., retraining personnel, additional review of work plans and SOPs, variances 
to requirements, and issuing nonconformances) and assuring through monitoring the continued 
implementation of stated corrective actions. 
 
The Sampling Team Leader(s) is responsible for ensuring that monitoring well water level measurements 
are properly collected and documented. 
 
4.0 DEFINITIONS/MATERIALS 
 
A number of devices are available for the determination of water level measurements in monitoring wells.  
Those most commonly used and covered in this SOP includes steel tapes, electric sounders, and 
petroleum product probes.  The equipment must be capable of recording a measurement to the accuracy 
required by the project plans. 
 
5.0 PROCEDURE 
 
Water level measurements are commonly taken in each monitoring well immediately prior to, during, and 
following well development, and both before and after well purging and sampling.  Water level 
measurements may also be taken where no development or purging is being conducted, strictly to 
monitor or generate water table or piezometric surfaces.  When such measurements are made to monitor 
water table or piezometric surfaces, water levels in all wells at a given site should be measured within a 
24-hour maximum period whenever possible.  When measuring wells for water for water table or 
potentiometric surface analysis, and if the contaminant history is known for each of the wells, it is 
advisable to monitor water levels beginning with the least contaminated wells first and progressing to the 
most contaminated wells last. 
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5.1 Equipment Selection 
 
Project data quality objectives and site characteristics must be taken into account when determining the 
water level measurement equipment to use.  The total number of wells to be measured, weather, tidal 
influences, pumping, and construction can all affect water level measurements.  The project-specific work 
plans will identify the specific equipment to be used. 
 

5.2 Determining Water Level Measurements in Monitoring Wells 
 
The standard procedure for determining depth to water is described below. 
 

1. Calibrate all measuring devices according to the manufacturer's specifications.  Measuring tapes 
should be checked a minimum of every six months against a surveyor's tape to determine if 
shrinking or stretching has occurred. 

2. Prior to taking a water level measurement at each well, decontaminate the measuring device 
according to the procedures outlined in WTS-SOP 6.0.  During decontamination, all measuring 
tapes should be inspected for kinks, cracks, or tears and, if present, repaired or replaced with 
undamaged equipment. 

3. Visually inspect the well to ensure that it is undamaged, properly labeled and secured.  
Any damage or problems with the well head should be noted on the Field Logbook and the site 
superintendent notified for repair or replacement of the equipment. 

4. Uncap the well and monitor the air space immediately above the open casing per the project-
specific health and safety plan.  Observe if any air is flowing into or out of the casing.  In the event 
such conditions are observed, they should be noted on the Field Logbook.  Lower the electric 
sounder or equivalent (product probe or steel tape) into the well until the water surface is 
encountered.  If air is observed to be entering or flowing out of the casing, the sounder should not 
be placed inside the well until the air flow stops and pressure equalizes. 

5. Measure the distance from the water surface to the permanent reference point.  For aboveground 
“stickup” completions, the reference point is usually a groove cut into the north side of the casing.  
If no permanent reference point is available for an aboveground completion, measure from 
another permanently fixed structure or from ground level.  The point of measurement should then 
be noted on the Field Logbook.  For flush mount completions, such as street boxes, the water 
level measurement should be referenced to a steel rate placed across the rim of the street box 
and over the casing.  Any aboveground completions without permanent reference points or marks 
should be brought to the attention of the appropriate supervisory personnel per the project-
specific work plans. 

6. Collect measurements until two consecutive measurements are identical or within the specified 
tolerance of the project-specific work plan (usually 0.01 ft).  Record all appropriate information on 
the Field Logbook.  At a minimum, the following information must be recorded: 

• project name and number; 
• unique well identification number; 
• date and time of measurement collection; 
• depth to water to the specified tolerance; 
• weather conditions; and 
• any problems encountered. 

7. If product or other nonaqueous liquid is encountered, follow the procedures outlined in WTS-SOP 5.1. 

8. Cap and relock the well. 
 

6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
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NONAQUEOUS PHASE LIQUID 
MEASUREMENTS IN MONITORING WELLS 

 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines for field personnel to use in determining 
the thickness of nonaqueous phase liquid in monitoring wells.  The details within this SOP should also be 
used in conjunction with project work plans and/or related SOPs. 
 
2.0 REFERENCES 
 
EPA, 1986, RCRA Groundwater Monitoring Technical Enforcement Guidance Document, OSWER-

9950.1, U.S. Government Printing Office, Washington, D.C. 
 
EPA, 1991, Environmental Compliance Branch, Standard Operating Procedures and Quality Assurance 

Manual, Region IV, Environmental Services Division, Athens, Georgia, U.S. Government Printing 
Office, Washington, D.C. 

 

3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all 
nonaqueous phase liquid in monitoring wells is properly measured and documented in accordance with 
this SOP and other appropriate procedures or related SOPs.  This will be accomplished through staff 
training and by maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for the periodic review of documentation associated with this 
SOP and the periodic review and audit of field personnel as they perform the work.  If perceived 
variances occur, the Quality Assurance Officer is also responsible for issuing notices of nonconformance 
and requests for corrective action. 
 
The Sampling Team Leader(s) is responsible for the proper measurement and documentation of the 
nonaqueous phase liquid measurement in monitoring wells. 
 

4.0 DEFINITIONS/MATERIALS 
 

4.1 Product 
 
For the purposes of this procedure, product refers to liquid that is petroleum based (e.g., gasoline, diesel, or 
petroleum byproducts) or chlorinated hydrocarbon based (e.g., trichloroethene, tetrachloroethene, etc.). 
 
Two types of equipment used to measure nonaqueous phase liquids (NAPLs) in monitoring wells: product 
probes and clear bailers.  The type of equipment used will be determined on a project specific basis and 
identified in the Field Sampling Plan. 
 

5.0 PROCEDURE 
 

5.1 Equipment Selection 
 
This procedure addresses the operation of two types of equipment used to measure nonaqueous phase 
liquids (NAPLs) in monitoring wells: product probes and clear bailers.  Clear bailers include both single- and 
double-check valve bailers.  Single check valve bailers can only be used for measuring light nonaqueous 
phase liquids (LNAPLs) or floating products.  Double check valve bailers can be used for measuring both 
LNAPLs and dense nonaqueous phase liquids (DNAPLs) or sinking product.  The equipment must be 
capable of recording a measurement to an accuracy of 0.01 foot. 
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Several problems can arise in measuring product thickness with either product probes or clear bailers.  
Product probes can malfunction, particularly when measuring degraded or weathered product that sticks 
to the probe sensors.  When the thickness of the product layer in a well is greater than the length of the 
bailer, the product layer cannot be accurately measured with the bailer.  Consequently, it is 
recommended that both methods be used (one to check the other) to measure product thicknesses in 
wells.  The project work plans will identify the specific equipment to be used. 
 
5.2 Product Probe Procedure 
 
The product probe, sometimes called an immiscible layer probe, is a device that can detect the presence 
of both LNAPLs and DNAPLs (both “floating” and “sinking” layers) in water wells.  The device detects the 
difference in conductivity or specific gravity between the aqueous and nonaqueous phases in the well.  
The device is generally a probe connected to a measuring tape with a reel.  The device contains a 
receiver with an audio and/or visual signal that indicates when phase changes occur.  The standard 
procedure for using a petroleum product probe is described below. 
 
Check the accuracy of the measuring tape of the petroleum product probe according to the 
manufacturer's specifications.  Measuring tapes should be checked at least every six months against a 
surveyor's tape to determine if shrinking or stretching has occurred. 
 

1. Prior to taking a measurement and between wells, decontaminate the probe and tape measure 
according to the procedures outlined in WTS-SOP 6.0.  It is extremely important to conduct 
thorough decontamination to prevent cross-contamination between wells.  During decontamination, 
all measuring tapes should be inspected for kinks, cracks, or tears and, if present, repaired or 
replaced with undamaged equipment. 

2. Visually inspect the well to ensure that it is undamaged, properly labeled and secured.  
Any damage or problems with the well head should be noted on the Field Activity Daily Log 
and notify the site superintendent per the project work plans. 

3. Uncap the well and monitor the air space immediately above the open casing per the 
Project Health and Safety Plan.  Observe if any air is flowing into or out of the casing.  In the 
event such conditions are observed, they should be noted on the Field Logbook.  If air is 
observed to be flowing into or out of the casing, the probe should not be placed inside the well 
until the airflow stops and pressure equalizes.  Lower the probe into the well until the liquid 
surface is encountered.  Continue lowering the probe, recording the depths at which any audio or 
visual changes in the device indicate a phase change.  When measuring for DNAPL, continue 
lowering the probe to the bottom of the well.  When measuring for LNAPL, there is no need to 
lower the probe further once the product/water interface is encountered and measured. 

4. While lowering the probe, measure the distances to the encountered phase/phases from the 
permanent reference point.  For aboveground “stick-up” completions, the reference point is 
usually a groove cut into the north side of the casing.  If no permanent reference point is available 
for an aboveground completion, measure from another permanently fixed structure or from 
ground level.  The point of measurement should then be noted on the Field Logbook and the 
appropriate form on which the water level is recorded. 

5. For flush mount completions, such as street boxes, the water level measurement should be 
referenced to a steel rule placed across the rim of the street box and over the casing.  
Any aboveground completions without permanent reference points or marks should be brought 
to the attention of the site supervisor per the project work plans. 

6. Collect measurements until two consecutive measurements are identical or within tolerances 
specified in the project work plans.  Record all appropriate information on the field Logbook.  
At a minimum, the following information must be recorded: 

• project name and number; 
• well identification number; 
• date and time of measurement collection; 
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• depth to water to the specified tolerance; 
• depth to and description of any nonaqueous phase liquid encountered; 
• weather conditions; and 
• comments, including any problems encountered. 

7. Cap and relock the well. 
 

5.3 Bailer Procedure 
 

1. A single check-valve bailer is a cylindrical tube, open at the top and containing a floating ball at 
the bottom.  Lowering the bailer into liquid allows the bottom ball to float allowing floating product 
or water to enter the bailer.  The design of this type of bailer only allows collection of a floating 
product (LNAPL) sample. 

2. A double check-valve bailer is an enclosed cylindrical tube containing a floating ball at both the 
top and the bottom.  Lowering the bailer into liquid causes both balls to float allowing water or 
product to enter the cylinder.  Raising the bailer through the water causes both balls to settle, 
effectively trapping a discrete section of the water so that it can be brought to the surface.  
Since the double check-valve bailer is capable of collecting a discrete sample at any depth within 
the well, it can be used on both “floating” and “sinking” nonaqueous liquids. 

3. The bailers must be constructed of clear material so that any product can be visibly measured.  
Some are also available with graduated markings on the side to allow easier measurement.  
Bailers are commonly used with a thin nylon line or “chord” made of similar material.  Some are 
supplied with a connectable measuring tape.  The standard procedure for using bailers to 
measure nonaqueous phase liquids in monitoring wells is described below. 

4. Check the accuracy of the measuring tape to be used with the bailer according to the 
manufacturer’s specifications.  Measuring tapes should be checked a minimum of every six 
months against a surveyor's tape to determine if shrinking or stretching has occurred. 

5. Prior to taking a measurement and between wells, decontaminate the bailer and tape measure 
according to the procedures outlined in WTS-SOP 6.0, Sampling Equipment and Well Material 
Decontamination.  If a bailer line is used, it is advised to slip, cut, and dispose of any.  That runs 
inside a previous well and then decontaminate the remaining line.  Bailers used for product 
sampling should never be used for purging or collecting water samples. 

6. If product probe measurements are to be used in conjunction with a bailer, the probe measurements 
should first be made, recorded, and noted by field personnel taking the measurements. 

7. If bailer measurements are to be taken before or without product probe measurements, visually 
inspect and document wellhead conditions per Section 5.2.4 above.  Uncap the well and monitor 
and observe the well head per Section 5.2.5 above. 

8. Lower the bailer into the well until the liquid surface is encountered. Use the measuring tape if 
available to determine the depth to which the bailer should be lowered to recover either the 
LNAPL or DNAPL product. 

9. If using bailer chord and attempting to recover DNAPL (“sticking”) product, a double check-valve 
bailer may simply be run to the bottom of the well.  If attempting to recover LNAPL (“floating”) 
product using bailer chord, it is advisable to first note the depths to product and water made with 
the product probe and mark the depths on the bailer chord with a rubber band or twine.  The 
bailer (either single or double check-valve) should then be lowered such that the bailer retrieves 
product layer, thereby retrieving only water. 

10. If no product probe measurements are available, the person attempting to retrieve the bailer product 
sample will then have to “feel” for first contact with the liquid while the bailer is descending inside the 
well.  Once the contact is felt, the bailer descent should be halted.  The bailer should then be slowly 
lowered no more than ¾ of its total length to avoid overtopping.  Retrieve the bailer and visually 
inspect for product.  Measure the amount of product contained in the bailer with the measuring tape.  
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Note any appropriate conditions observed in the bailer such as: 

• Color and clarity of the product 
• Length of product column in bailer compared to overall length of bailer 
• Evidence of any problems with the bailer valves 
• Evidence of overtopping or complete run through the product column. 

11. Record all appropriate information on the Field Logbook.  At a minimum, the following information 
must be recorded: 

• project name and number; 
• well identification number; 
• date and time of measurement collection; 
• depth to water if available to the appropriate tolerance specified in the project work plans; 
• measurement and description of any nonaqueous phase liquid encountered; 
• any observations made in 5.2.5 above; and 
• comments, including any problems encountered. 

12. Cap and relock the well. 

 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
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FIELD EQUIPMENT DECONTAMINATION 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) describes the procedures required for decontamination of field 
equipment.  Decontamination of field equipment is necessary to ensure the quality of samples by 
preventing cross-contamination.  Further, decontamination reduces health hazards and prevents the 
spread of contaminants off site. 
 
2.0 REFERENCES 
 
EPA, September 1987, EPA Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Project Chemist is responsible for ensuring that field personnel are trained in the use of this 
procedure and that decontamination is conducted in accordance with this procedure. 
 
The Quality Assurance Officer has the responsibility for periodic review of procedures and documentation 
associated with the decontamination of drilling and heavy equipment.  If perceived variances occur, the 
Quality Assurance Officer is also responsible for issuing notices of nonconformances and requesting 
corrective actions.  Additionally, he/she will perform the three phases of inspections and continuous 
monitoring of the decontamination activities. 
 
The Sampling Team Leader(s) is responsible for verifying that this procedure is correctly implemented.  
The Sampling Team Leader may also be required to collect and document rinsate samples to provide 
quantitative verification that these procedures have been correctly implemented.  This SOP and the 
project work plans should be reviewed before implementing decontamination procedures at the project 
field area. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Deionized Analyte-Free Water 
 
Ion-free, analyte-free water produced on site or purchased from a supplier with a deionization chamber 
equipped with a carbon filter. 
 
4.2 Potable Water 
 
Treated municipal water. 
 
4.3 Laboratory Grade Detergent 
 
A standard brand of laboratory-grade detergent, such as “Liquinox.” 
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4.4 Methanol 
 
Laboratory-grade methanol alcohol, CAS #67-56-1 
 
4.5 Hexane 
 
Laboratory-grade hexane, CAS #110-54-3 
 
4.6 HPLC Water 
 
High purity laboratory-grade water. 
 
4.7 Non-sampling Equipment 
 
Non-sampling equipment includes: 
 

• Field logbook. 
• Drilling rigs, backhoes, augers, drill pipe, bits, casing, and screen. 
• High-pressure pump soap dispenser or steam-spray unit. 
• 2- to 5-gal manual-pump sprayer (pump sprayer material must be compatible with the solution 

used). 
• Stiff-bristle brushes. 
• Gloves, goggles, boots, and other protective clothing as specified in the site-specific health and 

safety plan. 
 
4.8 Small Equipment 
 
Small equipment includes: 
 

• Split spoons, bailers, bowls, and filtration equipment 
• 5-gal plastic buckets 
• Laboratory-grade detergent (phosphate free) 
• Stiff-bristle brushes 
• Nalgene or Teflon, sprayers or wash bottles or 2- to 5-gal manual-pump sprayer (pump sprayer 

material must be compatible with the solution used) 
• Plastic sheeting 
• Disposable wipes or rags 
• Potable water 
• Appropriate decontamination solutions 
• Gloves, goggles, and other protective clothing as specified in the site-specific health and safety 

plan 
 
4.9 Pumps and Pump Assemblies 
 
The required pumps and pump assemblies include: 
 

• Three or more empty 30-40 gallon containers 
• Plastic sheeting 
• 5-gal (or larger) containers of potable water and other required decontamination solutions 
• Disposable wipes or rags 
• Gloves, goggles, and other protective clothing as specified in the site-specific health and safety 

plan. 
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5.0 PROCEDURES 
 
This section contains responsibilities, requirements, and procedures for sampling equipment and well 
material decontamination.  The decontamination is required in order to maintain proper quality and 
integrity of collected samples. 
 
The details within this SOP should be used in conjunction with the project work plans.  The project work 
plans will provide the following information: 
 

• Types of equipment requiring decontamination under this SOP; 
• Specific materials to be used for the decontamination; and 
• Additional decontamination requirements and procedures beyond those covered in this SOP, as 

necessary. 
 
All field personnel associated with decontamination of sampling equipment or well materials must read 
both this SOP and the project work plans prior to implementation of related decontamination activities.  
Information and requirements for the decontamination of any and all drilling and heavy equipment is 
provided in MSOP No. 6.1. 
 
5.1 Decontamination Facility 
 
If possible, sampling equipment decontamination will take place in an area designed exclusively for 
decontamination.  This area will ideally be located within the contamination reduction zone on the project 
site.  Well materials may be decontaminated at the facility set up for decontamination of drilling and heavy 
equipment (see MSOP No. 6.1). 
 
Each decontamination facility will be constructed so that the equipment, as well as all wastes generated 
during decontamination (e.g.: soil, rinsate, liquid spray, debris, etc.), is fully contained.  In addition, 
chemical products used in the decontamination process must be properly containerized and labeled. 
 
5.2 Decontamination of Non-dedicated Sampling Equipment 
 
Each piece of reusable, small or non-dedicated sampling equipment will be decontaminated before 
mobilization to each site and before each sampling event.  The standard procedure will be performed as 
described below. 
 

1. All personnel involved with the task must wear suitable personal protective equipment to reduce 
personal exposure (specified by the project work plans). 

 
2. Heavily caked soil and/or other material will be scraped or brushed from equipment.  The scrapings 

will be placed into an appropriate container for disposal.  Steam cleaning of equipment may be 
required to remove material from samplers. 

 
3. Equipment that will not be damaged by water should be placed into a wash tub containing a 

laboratory-grade detergent solution and scrubbed with a brush or clean cloth.  Rinsing will then 
be conducted with fresh, potable water, followed by deionized water. 

 
4. Methanol, hexane, and HPLC water rinses may then follow for some sampler components when 

specified by the project work plans. 
 

5. Any equipment that may be damaged by submersion into water will be wiped clean using a 
sponge and detergent solution.  Wiping the equipment with deionized water will follow cleaning. 

 
6. Air-dry the rinsed equipment.  Soil organic vapor sampling equipment should be flushed dry with 

bottled air of known quality and/or as per the project work plans. 
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7. Place decontaminated equipment on clean plastic sheeting to prevent contact with contaminated 
soil.  If equipment is not used immediately, cover or wrap the equipment in clean plastic sheeting 
to minimize airborne contamination. 

 
8. Decontamination activities shall be documented on the Field Logbook. 

 
5.3 Decontamination of Dedicated Sampling Equipment 
 
Dedicated sampling equipment, such as submersible pumps, will be decontaminated prior to installation 
inside monitoring wells.  At a minimum, the procedure outlined below must be performed.  If factory-
cleaned, hermetically sealed materials are used, no decontamination will be necessary provided that 
laboratory certification of decontamination is submitted with the equipment. 
 

1. All personnel involved in the task will wear suitable personal protective equipment in accordance 
with the project work plans. 

 
2. Foot vale and pumping lines will be washed with a laboratory-grade detergent solution. 

 
3. The equipment will then be rinsed twice with tap water, followed by a rinse with deionized water. 

 
4. Air dry. 

 
5. Place decontaminated equipment on clean plastic sheeting to prevent contact with contaminated 

soil.  If equipment is not used immediately, cover or wrap the equipment in clean plastic sheeting 
to minimize airborne contamination. 

 
6. Decontamination activities will be documented on the Field Logbook. 

 
5.4 Decontamination of Well Materials 
 
Well materials including well casing, well screens, centralizers, and end caps will be decontaminated prior 
to use in constructing monitoring wells.  (If factory-cleaned, hermetically sealed materials are used, no 
decontamination will be necessary provided that laboratory decontamination certification is submitted with 
the equipment.)  The standard procedure outlined below must be performed when decontaminating well 
materials. 
 

1. All personnel involved in the task will wear appropriate personal protective equipment in 
accordance with the project work plans. 

 
2. Materials will be thoroughly sprayed and washed with water using a high-pressure steam cleaner. 

 
3. Air dry. 

 
4. Decontaminated materials will be placed on clean metal racks or clean plastic sheeting.  If 

equipment is not used immediately, cover or wrap the equipment in clean plastic sheeting to 
minimize airborne contamination. 

 
5. Decontamination activities will be documented on the Facility Logbook. 

 
5.5 Pump Decontamination 
 
The following steps must be followed when decontaminating pumps: 
 

1. Set up decontamination area and separate clean storage area using plastic sheeting to cover the 
ground, tables, and other porous surfaces.  Set up three 30-40 gallon containers in a triangle.  
The two containers at the base of the triangle will be used to contain dilute (non-foaming) soapy 
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water and potable water.  The drum at the apex will receive wastewater.  Place 5-gal cans of 
potable water adjacent to the water container on the same side as the potable water container. 

 
2. Pump should be set up in the same configuration as for sampling.  Submerge pump intake 

(or pump if submersible) and all downhole wetted parts (tubing, piping, foot valve) in soapy water of 
the first container.  Place the discharge outlet in the waste container above the level of wastewater. 

 
3. Pump soapy water through the pump assembly until it discharges to the waste container. 

 
4. Move pump assembly to the potable water container while leaving discharge outlet in the waste 

container.  All downhole-wetted parts must be immersed in the potable water rinse.  Pump 
potable water through the pump assembly until it runs clear. 

 
5. Decontaminate the discharge outlet by hand following the steps outlined in Section 5.2. Part 2 of 

this SOP. 
 

6. Remove the decontaminated pump assembly to the clean area and allow to air dry.  Intake and 
outlet orifices should be covered with aluminum foil to prevent the entry of airborne contaminants 
and particles. 

 
7. Record the equipment type and identification, and the date, time, and method of decontamination 

in the appropriate logbook. 
 
5.6 Waste Disposal 
 
The following steps must be followed when disposing of wastes: 
 

1. All wash water and rinse water that have come in contact with contaminated equipment are to be 
handled, packaged, labeled, marked, stored, and disposed of as investigation-derived waste 
unless other arrangements are approved in advance.  Waste disposal will be in accordance with 
the project-specific Investigation-Derived Waste Management Plan. 

 
2. Small quantities of decontamination solutions may be allowed to evaporate to dryness. 

 
3. If large quantities of used decontamination solutions are generated, segregate each type of waste 

in separate containers.  This may permit the disposal of wash water and rinse water in a sanitary 
sewage treatment plant rather than as a hazardous waste. 

 
4. Unless required, plastic sheeting and disposable protective clothing may be treated as a solid 

non-hazardous waste. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
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DRILLING, DEVELOPMENT,  
AND HEAVY EQUIPMENT DECONTAMINATION 

 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines for use by field personnel in the 
decontamination of drilling, development, and heavy equipment.  The details within this SOP are 
applicable as general requirements for drilling and heavy equipment decontamination, and should also be 
used in conjunction with project work plans and/or related SOPs. 
 

2.0 REFERENCES 
 
EPA, September 1987, EPA Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidelines for Conducting Remedial Investigation and Feasibility Studies under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator have the responsibility for ensuring that the 
decontamination of drilling and heavy equipment is properly performed through staff training and by 
maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer has the responsibility for periodic review of procedures and documentation 
associated with the decontamination of drilling and heavy equipment.  If perceived variances occur, the 
Quality Assurance Officer is also responsible for issuing notices of nonconformances and requesting 
corrective actions.  Additionally, he/she will perform the three phases of inspections and continuous 
monitoring of the decontamination activities. 
 
The Sampling Team Leader(s) assigned to drilling, development, trenching, or construction activities are 
responsible for ensuring that subcontractors or equipment operators properly decontaminate the drilling, 
development, and heavy equipment associated with those tasks.  The project staff is also responsible for 
documenting the decontamination activities on the Field Logbook. 
 
This SOP and the project work plans should be reviewed before implementing decontamination 
procedures at the project field area. 
 

4.0 DEFINITIONS/MATERIALS 
 

4.1 Laboratory Grade Detergent  
 
A standard brand of laboratory-grade detergent, such as “Liquinox”. 
 

4.2 Potable Water  
 
Water dispensed from a municipal water system. 
 

5.0 PROCEDURE 
 

5.1 General 
 
This section provides requirements for the set up of a decontamination facility for drilling, development, 
and heavy equipment and the decontamination procedures to be followed.  The project work plans will 
provide specific information regarding: 
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• Types of equipment requiring decontamination under this SOP; 
• Location of the decontamination station; 
• Types and/or specifications on materials to be used in the fabrication of the decontamination 

station; and 
• Types of materials and additional details on the procedures to be used in the decontamination 

process. 
 
All field personnel associated with either the fabrication of the decontamination station or the 
decontamination of drilling or heavy equipment must read both this SOP and the project work plans prior 
to implementation of related decontamination activities.  Information and requirements for the 
decontamination of any and all equipment used specifically for sampling is presented in WTS-SOP 6.0. 
 
5.2 Decontamination Facility 
 
A decontamination station will be set up in an area exclusively for decontamination of drilling, well 
development, and/or heavy equipment.  The location of the decontamination station will be specified in 
the project work plans.  All decontamination of drilling, development, and heavy equipment will be 
conducted within the station. 
 
At a minimum, the station will be constructed such that all rinsates, liquid spray, soil, debris, and other 
decontamination wastes are fully contained and may be collected for appropriate waste management and 
disposal.  The station may be as simple as a bermed, impermeable polyethylene sheeting, of sufficient 
thickness, with an impermeable sump for collecting rinse water.  More sophisticated designs involving 
self-contained metal decontamination pads in combination with bermed polyethylene sheeting may also 
be used, depending on project-specific requirements.  These requirements along with specific equipment 
and construction specifications for the decontamination station will be provided in the project work plans. 
 
5.3 Decontamination of Downhole Equipment 
 
All downhole drilling and development equipment (including but not limited to drill pipe, drive casing, drill 
rods, bits, tools, bailers, etc.) will be thoroughly decontaminated before mobilization onto each site and 
between borings or wells at each site or as required in the project work plans.  The standard procedure 
will be performed as described below.  Decontamination will be performed in accordance with this SOP 
and the project work plans. 

1. All personnel involved with the task must wear appropriate personal protective equipment to limit 
personal exposure (as specified in the project work plans). 

2. Equipment caked with drill cuttings, soil, or other material will initially be scraped or brushed.  
The scrapings will be containerized and appropriately disposed. 

3. Equipment will then be sprayed with potable water using a hot water, high-pressure washer. 

4. Washed equipment will then be rinsed with potable water. 

5. Decontaminated downhole equipment (such as drill pipe, drive casing, bits, tools, bailers, etc.) 
will be placed on clean plastic sheeting to prevent contact with contaminated soil and allowed to 
air dry.  If equipment is not used immediately, it will be covered or wrapped in plastic sheeting to 
minimize airborne contamination. 

6. Decontamination activities will be documented by the Sampling Team Leader, lead geologist, or 
lead engineer on the Field Logbook. 

 
5.4 Decontamination of Heavy Equipment 
 
Heavy equipment (e.g., drill rigs, development rigs, backhoes, and other earthmoving equipment) will be 
decontaminated between drilling sites or inside the contaminant reduction area prior to entering and 
leaving an exclusion zone.  Decontamination will be performed in accordance with the project work plans.  
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The standard procedure will be performed as described below. 

1. All personnel involved in the task will wear appropriate personal protective equipment in order to 
limit personal exposure (as specified in the project work plans). 

2. Equipment caked with drill cuttings, soil, or other material will be initially scraped or brushed.  
The scrapings will be containerized and appropriately disposed. 

3. Equipment will then be sprayed with potable water using a hot water, high-pressure washer. 

4. Clean equipment will then be rinsed with potable water. 

5. During the decontamination effort, fluid systems should be inspected for any leaks or problems 
that might potentially result in an inadvertent release at the site, thereby contributing to the 
volume of waste or contamination.  Any identified problems should be immediately repaired and 
documented on the Facility Activity Daily Log. Decontamination should then be completed before 
moving the equipment onto the site or exclusion zone. 

6. The Sampling Team Leader, lead geologist, or lead engineer will document decontamination 
activities on the Field Logbook. 

7. Between boreholes at the same site, the back-end of the drilling rigs will be washed with potable 
water until surfaces are visibly free of soil buildup. 

 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook. 
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SURFACE AND SUBSURFACE GEOPHYSICS 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for acquiring surface 
geophysical data.  This includes the direct use of surface geophysical equipment by subcontractors 
conducting surface geophysical surveys.  Additional specific surface geophysical procedures and 
requirements will be provided in the project work plans and/or related SOPs. 
 
Surface geophysical surveys image into the subsurface using measuring equipment that is placed or 
located upon or above the ground surface.  Common applications of surface geophysics for 
environmental projects include utility clearance, buried waste delineation, plume delineation, and geologic 
or hydrologic characterization.  The most common surface geophysical techniques used for 
environmental applications and therefore, covered in this SOP; include electrical resistivity, seismic 
refraction, electromagnetics (EM), ground penetrating radar (GPR), metal detectors, and magnetometry. 
 
2.0 REFERENCES 
 
Manufacturer's instructions for the specific instrument utilized shall be consulted for proper operation and 
preventive maintenance requirements. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all surface 
geophysical activities are conducted and documented in accordance with this SOP and any other 
appropriate procedures or related SOPs.  This will be accomplished through staff training and by 
maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for the implementation of 
corrective action (i.e., retaining personnel, additional review of work plans and SOPs, variances to 
surface geophysics requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to surface geophysical activities is responsible for completing 
their tasks according to specifications outlined in this SOP and other appropriate procedures.  All staff 
members are responsible for reporting deviations from the procedures to the Project Technical 
Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Electromagnetic Induction (EM or EMI)  
 
A method of sending electromagnetic waves into the ground and measuring the responding secondary 
electromagnetic wave.  The secondary wave is generated in the proportion to the conductivity of the earth 
or objects therein.  EM may be used to reveal utility lines, buried waste dumps, former excavations, and 
in some specific cases, changes in groundwater conductivity. 
 
4.2 Ground Penetrating Radar  
 
A method utilizing radar waves generated and propagated into the ground surface.  The reflected 
(backscattered) waves are received back as data. GPR is typically used to reveal buried manmade 
objects, such as tanks, pipes, drums, etc.  It may also at times be used to delineate backfilled excavations 
and waste cells. 
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4.3 Magnetic Survey  
 
The process of accurately measuring the earth’s magnetic field (on the order of 10/50,000 of the total 
field).  The survey reveals magnetic anomalies that may result from buried metal objects or rock-type 
differences. 
 

4.4 Metal Detector  
 
An EM tool with a specialized sensor to detect metallic objects. 
 

4.5 Resistivity Survey  
 
A geophysical method of determining the resistivity of the earth’s layers.  The survey is conducted by 
inducing electrical currents of into the subsurface and measuring electrical potential differences at points 
of secondary electrical fields generated in the earth in response to the input of electrical current.  
Resistivity surveys are typically used to provide information on subsurface lithologies and, in certain 
instances, plume distributions. 
 

4.6 Seismic Methods 
 
Seismic surveys are conducted by inducing seismic (acoustic) waves into the around and recording the 
arrival times at varying distances of the refracted waves.  They are typically used to reveal buried 
geologic structures and contacts between rock units. 
 

4.7 Materials 
 
Any of listed surface geophysical instruments or data collection devices – EM, GPR, magnetometer, earth 
resistivity, seismic. 
 

• Field logbook 
• Indelible black ink pens and markers 
• Survey measurement documentation forms or data sheets 
• Personal protective equipment and gear 
• Appropriate surveying equipment for obtaining field measurements as specified in site-specific 

sampling plans 
• Survey stakes 

 

5.0 PROCEDURE 
 
This section contains responsibilities, requirements and procedures for conducting surface geophysical 
surveys.  Selection and design of the geophysical surveys to be used on a site must be based upon 
several factors.  These include but are not limited to the following: 
 

• Specific objectives or anticipated use of the survey (e.g., surface clearance, buried object 
identification, waste cell delineation, etc.) 

• Known or expected site-specific conditions 
• Targeted parameters and overall surface areas to be evaluated 
• Potential site-induced effects that may limit specific survey methods 
• Applicability of specific survey methods in meeting above objectives given the site-induced 

effects. 
 
Consequently these factors must be considered and the tests designed well before generation of the 
project work plans and implementation in the field.  The project work plans will specify all necessary 
details to complete the geophysical surveys at a particular site.  Surface geophysical survey information 
and specifications to be included in the project work plans will include at a minimum the following: 
 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 7.0 
REVISION NO. 0 

1 January 2005 
 

 Pages 3 of 8 

• Objectives of the surveys 
• Type(s) of surveys to be conducted 
• Equipment to be used 
• Lay-outs of survey grids at each site or location, including sample point spacing 
• Type, duration and frequency of measurements to be made 
• Additional procedures or requirements beyond those covered in this SOP 

 
Subcontracted geophysical surveys will also be directed by specifications defined in Statements of Work 
for sub-contractor services, as well as the project work plans. 
 
5.1 General Requirements 
 
The following requirements apply to all surface geophysical surveys and should be performed as required 
by the project work plans and the conditions present at each survey site. 
 

1. Inspect all equipment and supplies to ensure that they are in proper working order, using the 
equipment manuals provided by the equipment manufacturer. 

2. Assure that annual calibration/service by the manufacturer has been conducted as recommended 
by the manufacturer.  Calibration/service records should be maintained in the office where the 
instrument is stored between investigations.  A copy of the calibration records should be kept with 
the equipment at all times.  More frequent calibration/services may be necessary if field 
measurements indicate possible instrument malfunction. 

3. Prior to mobilization to the site, conduct appropriate decontamination as and if required by the 
project work plans. 

4. Perform field calibration checks where required by instrument manufacturer or the project work 
plans.  Perform calibration (accuracy and reproducibility) checks in the field by reoccupying base 
stations at periodic time intervals.  Perform the calibration checks in accordance with 
manufacturer's specifications or the project work plans. 

5. The calibration checks should be entered on a Field Logbook.  At a minimum, this document 
should contain the following information: 

• Make and model number of the geophysical instrument. 
• Serial number of the instrument. 
• The date and time of calibration or instrument check. 
• All calibration or instrument-check measurements. 
• The name and signature of the person conducting the calibration or instrument check 

6. Establish grid and stake locations or set up traverses for locations of sampling stations. 

7. Make sure all survey and sampling locations are properly staked and the location ID is readily 
visible on the location stake. 

8. Include a diagram of the measurement locations with the data records on a daily basis.  The 
diagram should include grid alignment, station numbering (if used), and base station location(s). 

9. At the termination of each survey ensure that all equipment is accounted for, and decontaminated 
as required by project work plans. 

10. Any unusual conditions or problems encountered during the survey must be recorded on the Field 
Logbook and brought to the attention of the Site Superintendent. 

11. When the activity is completed, or at the end of the day, return the instrument(s) to a secure area.  
Equipment requiring electrical charging should be placed on charge. 
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It is recommended that Surface geophysical survey data be stored on diskette for retrieval and 
management.  The following information should be included for each stored data field: 
 

• Site Location 
• Location ID (or station) 
• Date 
• Time 

 
Base station values and calibration measurements do not necessarily need to be recorded on the 
diskette.  However, they must accompany the diskette record in paper copy. 
 
5.2 Surface Geophysical Surveying 
 
5.3 Electrical Resistivity 
 
The electrical resistivity method uses an instrument to measure the apparent electrical resistivity of the 
subsurface.  This includes the underlying soil, rock, and groundwater.  An electrical current is introduced 
into the ground through surface electrodes.  The resulting potential field (voltage) is measured at the 
surface between a second pair of electrodes.  The procedure below requires the following below in 
addition to the general requirements listed in Section 4.2. 

1. Set up and operate the geophysical electrical resistivity instrument according to manufacturers 
operating instructions.   

2. Record the readings and other pertinent information on the appropriate forms per the project work 
plans. 

3. Calculate apparent resistivities and review plots in the field as a means of quality control.  
Sounding curves should be relatively smooth.  Abrupt changes commonly occur in sounding and 
profiling data.  Near-surface inhomogeneities, electrode contact problems, or changes in 
hydrogeology may cause unwanted noise.  Any changes or noise should be identified.  Corrective 
actions may be taken and the survey re-run if significant improvement to the survey may be 
attained. 

4. Any identified noise problems, corrective actions taken, and re-runs should be noted in the 
Field Logbook. 

 
5.4 Seismic Refraction 
 
Seismic refraction techniques use instruments to determine the travel time or velocity of seismic waves 
within layers and interpret the thickness and depth of geologic units and other subsurface features.  
Other potential applications include the location of the water table and definition of burial pits and 
trenches.  The procedure requires the following elements below in addition to the general requirements 
listed in Section 4.2. 

1. Verify that factory maintenance and calibration has been conducted as recommended by the 
equipment manufacturer.  Manufacturer maintenance should include the electronic calibration of 
the seismograph timing circuits. 

2. Check the seismic signal and noise conditions on the instrument display to verify the proper 
functioning of the source geophones and trigger cables. 

3. If possible, obtain or install boring logs before the survey in order to detect hidden layers or 
velocity inversions. 

4. Set up and operate the geophysical seismic refraction instrument according to operating 
instructions supplied by the manufacturer.  

5. Record the readings and other pertinent information on the appropriate forms. 
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6. Where possible collect seismic data where known geologic information is available to establish 
background responses.  This information is useful for evaluating complex site conditions. 

7. Make a hard copy of the data if the data output is on paper records. 

8. In cases where paper records are not produced, plot arrival time picks made from the electronic 
display on a time/distance graph in the field.  Problems with improper picks are often discovered 
through an early inspection of these plots. 

9. Review all output and records of the survey, identifying any potential problems requiring 
corrective actions. 

10. Implement corrections and re-run the survey as appropriate and if significant improvement to the 
survey may be attained. 

11. Any identified problems, corrective actions taken, and re-runs should be noted in the Field 
Logbook. 

 
5.5 Electromagnetics 
 
The EM survey detects lateral and vertical variations of electrical conductivity in the subsurface 
environment.  EM is used for the assessment of hydrogeologic conditions, and identification and mapping 
of contaminant plumes, trench boundaries, buried conductive wastes, steel drums, and metallic utility 
lines.  The procedure requires the following elements in addition to the general requirements listed in 
Section 4.2. 

1. Establish a local standard site in the field.  This will provide a reference base station to check the 
instrument's performance and allow correlation between instruments. 

2. Check the signal and noise conditions on the instrument display to verify proper functioning and 
assure the correct setting of the instrument. 

3. Before conducting the survey, select a temporary site on location for daily base station 
measurements and calibration checks.  Calibration checks should be made twice daily, before 
and after conducting daily survey operations.  Readings will repeat within approximately 10 
percent. 

NOTE: Do not make calibration checks in the presence of sources of cultural interference like power lines 
or buried utilities.  Make them on a relatively flat surface outside of topographic lows and away from areas 
that may include subsurface waste materials. 

4. Operate the EM instrument according to operating instructions supplied by the manufacturer.   

5. Record instrument sensitivity settings, readings and all other pertinent information on the 
appropriate forms.   

6. When using an automatic recording device, enter the readings from the first and last stations of 
each traverse.  Compare these data to data from the automatic recorder at the end of each day.  
Recorded data and field-transcribed data must agree to within ±5 percent to meet acceptability 
requirements. 

7. The field operating party should check instrument stability when there is local or distant 
thunderstorm activity.  Electromagnetic radiation from thunderstorms can generate noise in the 
EM system.  Operations may have to be postponed during thunderstorms. 

8. Review all output and records of the survey, identifying any potential problems requiring 
corrective actions. 

9. Implement corrections and re-run the survey as appropriate and if significant improvement to the 
survey may be attained. 

10. Any identified problems, corrective actions taken, and re-runs should be noted in the Field 
Logbook. 
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5.6 Ground Penetrating Radar 
 
GPR uses high frequency radio waves to acquire subsurface information.  The method produces a 
continuous cross-sectional image or profile of shallow subsurface conditions.  The procedure below 
requires the following elements in addition to the general requirements listed in Section 4.2.  Calibration 
and calibration checks of the radar system require the process described below: 

1. Accurately determine the total time window (range) set by the operator. 

2. Determine or estimate the electromagnetic velocity (or travel time) of the local soil/rock condition. 

3. Calibrate the time window picked for the survey by using a signal calibrator in the field.  This device 
is used to produce a series of time marks on the graphic display measured in nanoseconds.  These 
pulses are counted to determine the total time of the radar unit.  A calibration curve can be 
designed for each radar system. 

4. If possible, use known trenches, buried pipes, and road culverts to provide a radar target of 
known depth.  The depth of a known target, a radar record taken over the known target, and a 
time scale provided by the signal calibrator will provide a basic calibration record.  From these 
data, a velocity can be accurately determined at the given target location from the following 
equation: 

 
   V = 2d/t 
 
 The average dielectric constant of the soil is then calculated using 
 

   Er = c 2 /v 2 = 1/v 
 
  Where: 
 
   v1 = Average electromagnetic wave velocity, feet/nanosecond 
   t = Two-way travel time, nanoseconds 
   d = Distance of antenna to the buried object, feet 
   Er = Average relative dielectric constant of the soil (unitless) 
   c = Velocity of light in air equal to 1 foot/nanosecond 
   v2 = Average electromagnetic wave velocity of the soil, feet/nanosecond 

 
Note: The above assumes a soil with a relative magnetic permeability of 1 (unitless).  If significant 
changes in soil type or moisture content occur with depth, velocity will not be the same 
throughout the vertical radar profile.  Therefore, the vertical radar depth scale will be nonlinear. 

This approach will provide calibration at a specific site; however, this assumes that conditions in 
other areas are the same as the calibration area.  Calibration should be repeated at each new site. 

5. Repeat a short GPR traverse twice daily over a known feature before and after conducting daily 
operations to insure those changing soil conditions, rather than the electronics causes readings. 

6. Conduct the GPR traverse at the sites or locations specified in the project work plans. 

7. Record calibration, instrument settings, measurements and all other pertinent information on the 
appropriate forms. 

8. Print out and review all hardcopies and records of the survey, identifying any potential problems 
requiring corrective actions. 

9. Implement corrections and re-run the survey as appropriate and if significant improvement to the 
survey may be attained. 

10. Any identified problems, corrective actions taken, and re-runs should be noted in the Field 
Logbook. 
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5.7 Metal Detection 
 
Metal detectors are electromagnetic devices designed to locate metallic objects buried near the surface.  
In hazardous waste site investigations, metal detectors are invaluable for detecting utility lines, survey 
markers, steel drums buried at shallow depths, and delineating areas that may potentially include metallic 
waste materials. 
 
Metal detectors respond to nearby metallic objects in a relative way.  For instance, closer or large metallic 
objects create a greater output level than more distant or smaller ones.  An experienced operator can 
usually make a reasonably accurate estimate of target size and depth.  Metal detection survey 
requirements at a minimum include: 

1. Set up and operate the metal detector according to operating instructions supplied by the 
manufacturer. 

2. Record the readings and all other pertinent information on the appropriate forms as outlined in the 
project work plans. 

3. Review all data and records of the survey, identifying any potential problems requiring corrective 
actions. 

4. Implement corrections and re-run the survey as appropriate and if significant improvement to the 
survey may be attained. 

5. Any identified problems, corrective actions taken, and re-runs should be noted in the 
Field Logbook. 

 
5.8 Magnetometer 
 
Magnetometer surveys are used to locate metallic objects buried near the surface such as well casings, 
utility lines, steel drums, and tanks.  They may also be used to delineate trenches and landfills.  Ferrous 
metal objects carried by the operator will have a detrimental effect on the accuracy of the magnetometer 
data.  Therefore, the survey team should not wear metal items like rings, watches, belt buckles, coins, 
and steel-toed boots. 
 
Total field and vertical field measurements may be corrected for the diurnal variation of the earth's 
magnetic field by employing a reference base station magnetometer.  Changes in the earth's field are 
removed by adding or subtracting variations of fixed base station readings from the moving survey data.  
Gradiometers do not require the use of a base station because they inherently eliminate time variation in 
the data.  Requirements are as follows: 

1. Conduct a swing sensor test with the proton precision magnetometer before initiating operations 
at a site and at least once more during the day.   

2. Four readings with the sensor oriented 90° to the other readings should be taken with the 
operator moving with the sensor.  Variations greater than one gamma should not be observed.   

3. Correct any directional bias by washing the sensor with ordinary soap and water and maintaining 
an adequate distance between the sensors and battery pack. 

4. Obtain a daily background reading in the immediate vicinity of the site to be surveyed.  
This reading should be outside the influence of all possible sources of cultural magnetic fields 
(e.g., power lines or pipelines).  This daily background reading should repeat to within reasonable 
diurnal variations in the earth's magnetic field. 

5. Take base station readings to remove the effects of the diurnal variation of the earth's magnetic 
field from the data.   

6. Periods of rapid variation may be documented at a permanent base station, set up at the site, 
where continuous readings are automatically recorded approximately every 10 to 15 minutes.  
Alternatively, a base station(s) may be reoccupied during the survey at intervals of 45 to 60 minutes. 
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7. Collect survey data and record on the appropriate form per the project work plans.   

8. Take readings within 10 seconds of each other.   

9. Site locations influenced by cultural magnetic fields should be recorded in the logbook.   

10. Take three to four sequential readings and record time when recording data manually.  In the 
absence of magnetic storms, the readings should compare within several tenths of a gamma.  
Repeatability during magnetic storms may degrade to one gamma or more. 

11. The use of automatic recording magnetometers requires recording the magnetometer readings 
for the first and last station of each traverse in a logbook.   

12. Compare the data recorded in the logbook with data from the automatic recording device.  
Data recorded in the logbook should be within one gamma of the values derived from the 
recording device. 

13. During cold weather, maintain the battery pack for a fluxgate magnetometer at a relatively warm 
temperature.  This is most easily accomplished by surveying with the battery pack beneath the 
operator's coat or jacket. 

 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
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MONITORING WELL INSTALLATION 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) provides procedures and requirements for the installation of 
monitoring wells using rotary, dual-tube percussion, or hollow-stem auger drilling techniques.  Monitoring 
wells are installed to provide access to groundwater for collecting samples, as well as for obtaining water 
level and other data.  Because monitoring wells are used to collect samples, it is important that 
construction materials not interfere with sample quality either by contributing contaminants or by sorbing 
contaminants already present.  Further, construction materials must be compatible with (i.e., not 
degraded by) contaminants present in soils or groundwater. 
 
Monitoring wells are potential contaminant migration routes between aquifers or from the surface to the 
subsurface.  Construction procedures and standards must ensure that neither passive nor active 
introduction of contaminants can occur.  Properly installed hydraulic seals and locking well covers reduce 
the potential for cross-contamination of monitoring wells.  The details within this SOP should be used in 
conjunction with specific project work plans and/or related SOPs. 
 
2.0 REFERENCES 
 
U.S. Environmental Protection Agency (EPA), Manual of Water Well Construction Practices, 

U.S. Environmental Protection Agency, Office of Water Supply, U.S. Government Printing Office, 
Washington D.C. 

 
U.S. Environmental Protection Agency (EPA), 1986, Resource Conservation and Recovery Act (RCRA) 

Ground Monitoring Technical Enforcement Guidance Document, OSWER-9950.1, U.S. 
Environmental Protection Agency, Office of Solid Waste and Emergency Response, U.S. 
Government Printing Office, Washington D.C. 

 
U.S. Environmental Protection Agency (EPA), 1987, A Compendium of Superfund Field Operations 

Methods, EPA-500/P-87/001, U.S. Government Printing Office, Washington D.C. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all monitoring 
well installation activities are conducted and documented in accordance with this and any other 
appropriate procedures or related SOPs.  This will be accomplished through staff training and by quality 
assurance/quality control (QA/QC) monitoring activities. 
 
The Quality Assurance Officer is responsible for periodic review of well installation activities to assure 
implementation of this SOP.  The Quality Assurance Officer is also responsible for the review and 
approval of corrective action (i.e., retraining personnel, additional review of work plans and SOPs, 
variances to monitoring well installation requirements, issuing nonconformances, etc.) identified during 
the performance of these activities. 
 
The Sampling Team Leader(s) assigned to monitoring well installation activities is responsible for 
completing their tasks according to specifications outlined in this SOP and other appropriate procedures.  
All staff members are responsible for reporting deviations from the procedures to the Project Technical 
Manager or Technical Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Cuttings 
 
Pieces of soil, sediment, or rock cut by a bit in the process of drilling borings. 
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4.2 Borehole 
 
Any hole drilled into the subsurface for the purpose of identifying lithology, collecting soil samples, and/or 
installing groundwater wells. 
 
4.3 Grout 
 
For the purposes of this SOP, the term “grout” consists of a neat cement grout generally containing three 
to five percent bentonite powder to water by weight.  The grout is emplaced as a slurry, and once properly 
set and cured, is capable of restricting movement of water. 
 
4.4 Hollow-Stem Auger Drilling 
 
A drilling method using augers with open centers.  The augers are advanced with a screwing or rotating 
motion into the ground.  Cuttings are brought to the surface by the rotating action of the augers, thereby 
clearing the borehole. 
 
4.5 Air Rotary Casing Hammer Drilling 
 
A drilling method using a non-rotating drive casing that is advanced simultaneously with a slightly smaller 
diameter rotary bit attached to a string of drill pipe.  The drive casing is a heavy-walled, threaded pipe that 
allows for pass-through of the rotary drill bit inside the center of the casing.  Air is forced down through 
the center drill pipe to the bit, and then upward through the space between the drive casing and the drill 
pipe.  The upward return stream removes cuttings from the bottom of the borehole. 
 
4.6 Mud Rotary Drilling 
 
For the purposes of this monitoring well installation SOP, the term "mud rotary drilling" refers to direct 
circulation (as opposed to reverse circulation) mud rotary drilling.  Mud rotary drilling uses a rotating drill 
bit that is attached to the lower end of a string of drill pipe.  Drilling mud is pumped down through the 
inside of the drill pipe and out through the bit.  The mud then flows upward in the annular space between 
the borehole and the drill pipe, carrying the cuttings in suspension to the surface. 
 
4.7 Dual-tube Percussion Drilling 
 
A drilling method using non-rotating drive casing with a bit on the bottom of the casing string.  A smaller 
diameter tube or drill pipe is positioned inside the drive casing.  The drive casing is advanced by the use 
of a percussion hammer, thereby causing the bit to cut or break up the sediment or soil at the bottom of 
the boring.  Air is forced down the annular space between the drive casing and inner drill pipe and 
cuttings are forced up the center of the inner drill pipe. 
 
4.8 Monitoring Well 
 
A well that provides for the collection of representative groundwater samples, the detection and collection 
of representative light and dense nonaqueous phase organic liquids, and the measurement of fluid levels. 
 
4.9 Annular Space 
 
The space between: 
 

• Concentric drill pipes; 
• An inner drill pipe and outer drive casing; 
• Drill pipe or drive casing and the borehole wall; or 
• Well screen or casing and the borehole wall. 
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4.10 Filter Pack 
 
Granular filter material (sand, gravel, etc.) placed in the annular space between the well screen and the 
borehole to increase the effective diameter of the well and prevent fine-grained material from entering 
the well. 
 
4.11 Well Screen 
 
A perforated, wire wound, continuous wrap or slotted casing segment used in a well to maximize the entry 
of water from the producing zone and to minimize the entrance of sand. 
 
4.12 Tremie 
 
A tubular device or pipe used to place grout, bentonite, or filter pack in the annular space. 
 
5.0 PROCEDURES 
 
5.1 Well Installation Procedures 
 
This section contains the procedures for monitoring well installation activities.  The procedures described 
herein are applicable as requirements for monitoring well installations using mud rotary, air rotary, air 
rotary casing hammer, dual tube percussion, or hollow-stem auger drilling techniques.  Site-specific 
factors need to be considered in the selection of well construction and completion materials, specification 
of well designs, and choosing well drilling methods.  These factors will be incorporated in project planning 
activities and the compilation of specific project work plans.  The project work plans will contain the 
following information related to monitoring well installation: 
 

• Objectives of the monitoring well 
• Specific location of the well to be installed 
• Zone or depth well is to be installed 
• Drilling method(s) to be used 
• Well construction materials to be used 
• Specification of well design(s) including Well Construction Diagrams. 
• Additional procedures or requirements beyond this SOP. 

1. Before mobilization of a rig to the well site, ensure that the monitoring well location has been 
appropriately cleared of all underground utilities, buried objects, and that drill permits have been issued 
per the project work plans.   

2. Review all forms and diagrams documenting the location of the cleared monitoring well site and the 
location of any identified underground utility lines or other buried objects. 

3. Decontaminate all downhole equipment and well construction materials before monitoring well 
installation, as described in WTS-SOP 6.0.   

4. Decontaminate the drilling rig and all drilling equipment before monitoring well installation per WTS-
SOP 6.1. 

5. Clear the work site of all brush and minor obstructions and then mobilize the rig to the monitoring well 
location.   

6. The rig geologist or engineer should then review with the driller the proposed well design and details 
of the well installation including any anticipated potential drilling or completion problems. 

7. Calibrate health and safety monitoring equipment according to the instrument manufacturer's 
specifications.   

8. Document the calibration results on the appropriate form(s).  Instruments that cannot be calibrated 
according to the manufacturer's specifications will be removed from service and tagged. 
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9. Workers will be provided with, and don, the appropriate personal protective equipment as specified by 
the project work plans.  Typically, the minimum personal protection will include a hard hat, safety 
glasses, gloves, steel-toed boots, hearing protection, and coveralls. 

10. Commence drilling and advance the borehole while conducting health and safety monitoring 
according to the project work plans.   

11. Perform readings as often as necessary to ensure the safety of workers.   

12. Record all measurements on the Field Logbook.   

13. Record all other pertinent information (date, site, well or boring number, and location) on the Field 
Logbook.  Also note and record observed field conditions, any unusual circumstances, and weather 
conditions.   

14. Drilling of the borehole should be conducted in conformance with applicable SOPs, as appropriate. 

15. During drilling, collect representative cutting and soil samples as required by the project work plans.   

16. Compile a boring or lithologic log from the cuttings and samples per WTS-SOP 10.0. 

17. At total depth, remove soil cuttings through circulation or rapidly spinning the augers prior to 
constructing the well.  

18. Review logs and notes with the driller for any zones or depths exhibiting drilling problems that may 
affect the well installation.   

19. Condition the hole or take other actions mutually agreed upon by the rig geologist (or engineer), lead 
technical personnel, and the driller to ensure or aid in the well development. 

20. Remove the drill pipe and bit if using rotary techniques, or remove the center bit boring if using the 
hollow-stem auger technique.  The well construction materials will then be installed inside the open 
borehole or through the center of the drive casing or augers. 

21. Measure the total depth of the completed boring using a weighted sounding line.  The borehole depth 
is checked to assure that formation material has not heaved to fill the borehole.  If heaving has taken 
place, options for cleaning, re-drilling, or installation in the open section of the boring should be 
discussed with lead technical personnel. 

22. In the event that the hole was over-drilled, grout, bentonite pellets, or bentonite chips (as specified 
in the project work plans) may be added to the bottom of the boring to raise the bottom of the hole 
to the desired depth.  The grout should be pumped through a tremie pipe and fill from the bottom of 
the boring upward.  During grouting, the tremie pipe should be submerged below the top of the 
grout column in the borehole to prevent free-fall and bridging.  If bentonite is used, it should be 
added gradually to prevent bridging.  Grout or bentonite addition will stop when its level has 
reached approximately one foot below the desired base of the well string (casing, screen, end plug 
or sump, etc.).  The bentonite plug will be hydrated for at least one hour before installation of a 
filter pack. 

23. Calculate volumes of filter pack, bentonite pellets/slurry, and grout required, based on borehole and 
well casing dimensions.  If required by the project work plans, determine the filter pack and well 
screen slot size for the monitoring well. 

24. Place a layer of filter pack (one to two feet, unless otherwise specified in the project-specific work 
plans) at the bottom of the borehole.  The filter pack will be installed through the center of the drive 
casing/augers.  Filter pack will be added slowly while withdrawing the drive casing/augers. 

25. Inspect the casing, screen, and any other well construction materials prior to installation to assure 
that no damage has occurred during shipment and decontamination activities. 

26. Connect and carefully lower the well string through the open borehole, drive casing, or inside of the 
augers until the well string is at the desired depth.  The well string should be suspended by the 
installation rig and should not rest on the bottom of the boring.  In the event the well string was 
dropped, lowered abruptly, or for any other reason suspected of being damaged during placement, 
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the string should be removed from the boring and inspected.  In certain instances, the well string may 
rise after being placed in the borehole due to heaving sands.  If this occurs, the driller must not place 
any drilling equipment (drill pipe, hammers, etc.) to prevent the casing from rising.  The rig geologist 
or engineer shall note the amount of rise and then shall consult the lead technical personnel for an 
appropriate course of action. 

27. Record the following information on the As-Built Well Completion Form and/or other appropriate 
forms per the project work plans: 
• Length of well screen 
• Total depth of well boring 
• Depth from ground surface to top of grout or bentonite plug in bottom of borehole (if present) 
• Depth to base of well string 
• Depth to top and bottom of well screen. 

 
28. When using the mud rotary drilling technique, tremie the filter pack into the annular space around the 

screen.  Clean, potable water may be used to assist with the filter pack tremie operation.  For all other 
drilling techniques, the filter pack may be allowed to free-fall or be tremied per the project work plans.  
If using drive casing or augers, the drive casing or augers should be pulled slowly during filter pack 
installation in increments no greater than five feet. 
 

29. Filter pack settlement should be monitored by initially measuring the sand level (before beginning to 
withdraw the drive casing/augers).  In addition, depth soundings using a weighted tape shall be taken 
repeatedly to continually monitor the level of the sand.  The top of the well casing shall also be 
monitored to detect any movement due to settlement or from drive casing/auger removal.  If the top of 
the well casing moves upwards at any time during the well installation process, the driller should not 
be allowed to set drilling equipment (downhole hammers, drill pipe, etc.) on the top of the casing to 
prevent further movement. 
 

30. Filter pack should be added until its height is approximately two feet above the top of the screen 
(unless otherwise specified in the project work plans), and verification of its placement (by sounding) 
should be conducted.  The filter pack should then be gently surged using a surge block or swab in 
order to settle the pack material and reduce the possibility of bridging. 
 

31. The height of the filter pack will then be re-sounded and additional filter pack placed as necessary.  
Once the placement of the filter pack is completed, the depth to the top of the pack is measured and 
recorded on the As-Built Well Completion Form or other appropriate forms per the project work plans. 
 

32. A three-foot thick (unless otherwise specified in the project work plans) bentonite seal is then installed on 
top of the filter pack.  If pellets or chips are used, they should be added gradually to avoid bridging.  
Repeated depth soundings will be taken using a weighted tape to ascertain the top of the bentonite seal.  
The seal should be allowed to hydrate for at least one hour before proceeding with the grouting operation. 
 

33. After hydration of the bentonite seal, grout is then pumped through a tremie pipe and filled from the 
top of the bentonite seal upward.  The bottom of the tremie pipe should be maintained below the top 
of the grout to prevent free fall and bridging.  When using drive casing or hollow-stem auger 
techniques, the drive casing/augers should be raised in incremental intervals, keeping the bottom of 
the drive casing/augers below the top of the grout.  Grouting will cease when the grout level has risen 
to within approximately one to two feet of the ground surface, depending on the surface completion 
type (flush mount versus aboveground).  Grout levels should be monitored to assure that grout taken 
into the formation is replaced by additional grout.  If settling of the grout occurs, additional topping off 
of the grout may be necessary. 
 

34. For aboveground completions, the protective steel casing will be centered on the well casing and 
inserted into the grouted annulus.  Prior to installation, a 2-inch deep temporary spacer shall be 
placed between the PVC well cap and the bottom of the protective casing cover to keep the protective 
casing from settling onto the well cap. 
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35. After the protective casing has set, a drainage hole may be drilled into the protective casing if 
required by the project work plans.  The drainage hole is positioned approximately two inches above 
ground surface.  The protective casing will be painted with a rust-preventive colored paint. 
 

36. The well head will be labeled to identify, at a minimum, the well number. 
 

37. A minimum of 24 hours after grouting should elapse before installation of the concrete pad and steel 
guard posts for aboveground completions, or street boxes or vaults for flush mount completions. 

 
• For aboveground completions, a concrete pad, usually 3-foot by 3-foot by 4-inch thick, is 

constructed at ground surface around the protective steel casing. The concrete is sloped away 
from the protective casing to promote surface drainage from the well. 

 
• For aboveground completions, where traffic conditions warrant extra protection, three steel 

bucking posts will be embedded to a depth approximately 1.5 feet below the top of the concrete 
pad.  The posts will be installed in concrete filled postholes spaced equally around the well at a 
distance of approximately 1.5 feet from the protective steel casing.  Where removal of bucking 
posts is required for well access, mounting sleeves should be imbedded into the concrete. 

 
• For flush mount (or subgrade) completions, a street box or vault is set and cemented in position.  

The top of the street box or vault will be raised slightly above grade and the cement sloped to 
grade to promote surface drainage away from the well. 

 
• Following well completion and demobilization of the rig, the well site should be cleared of all 

debris and trash and restored to a neat and clean appearance per the project work plans.  All 
investigation-derived waste generated at the well site should be appropriately contained and 
managed per the project work plans. 

 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Well Construction Diagram 
 
Field Logbook 
 
Lithologic/Soil Boring Log 
 
As-Built Well Completion Form 
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MONITORING WELL DEVELOPMENT 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines for specifying, assessing and 
documenting the well development process.  Additional specific well development procedures and 
requirements will be provided in the project work plans and/or related SOPs.  Monitoring wells are 
developed to remove skin (i.e., near-well-bore formation damage), well drilling fluids, sediments, and to 
settle and remove fines from the filter pack.  Wells should not be developed for 48 hours after 
completion when a cement bentonite grout is used to seal the annular space, or after 7 calendar days 
beyond internal mortar collar placement. 
 
2.0 REFERENCES 
 
U.S. Environmental Protection Agency (EPA), August 1988, Guidance for Conducting Remedial 

Investigation and Feasibility Studies under CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
U.S. Environmental Protection Agency (EPA), 1987, A Compendium of Superfund Field Operations 

Methods, EPA-540/P-87/001a, U.S. Government Printing Office, Washington D.C. 
 
ASTM, 1988, Standards Technology Training Program - Groundwater and Vadose Zone Monitoring, 

Nielsen, et al. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that monitoring 
wells are properly developed and that the development process is properly documented.  This will be 
accomplished by staff training and by maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with well development.  If deviations from project requirements occur, the Quality Assurance 
Officer is also responsible for issuing notices of nonconformances and requests for corrective action. 
 
The Sampling Team Leader(s) is responsible for conducting monitoring well development and 
documentation in accordance with the specifications outlined in this SOP and by the project work plans. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Well Development  
 
The act of removing fine grained sediment and drilling fluids from the sand pack and formation in the 
immediate vicinity of the well, thus increasing the porosity and permeability of the materials surrounding 
the intake portion of the well. 
 
4.2 Eductor Pipe 
 
The pipe used to transport well discharge water to the surface. 
 
4.3 Materials 
 

• Submersible pump or bailer. 
• Power source (e.g., generator), if required. 
• Electronic water level indicator and/or oil/water interface probe. 
• Temperature, conductivity, pH, and turbidity meters. 
• Personal protective equipment as specified in the project health and safety plan. 
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• Organic vapor meter (MicroTip, OVM, HNU, etc.). 
• Teflon-coated stainless steel cable or acceptable material. 
• Well development logs. 
 

5.0 PROCEDURE 
 
5.1 General 
 
The most common methods used to develop monitoring wells consist of surging and bailing, surging and 
pumping, or combinations of all these. 
 
The project work plans will identify the specific well development procedure to be followed.  The standard 
procedure for field personnel to use in assessing and documenting well development is described below 
and is intended only for development methods listed above. 
 
5.2 Well Development   
 
Decontaminate the rig and development equipment in accordance with WTS-SOPs 6.0 and 6.1, 
respectively. 
 
Calibrate all field analytical test equipment (pH, temperature, conductivity, and turbidity) according to the 
instrument manufacturer's specifications and WTS-SOP No. 4.0.  Specific test equipment to be used should 
be identified in the project-specific work plans.  Instruments that cannot be calibrated according to the 
manufacturer's specifications will be removed from service, tagged with an out of calibration label, and 
segregated (when possible) from the calibrated equipment area.  An exception to the daily calibration 
requirements will be made in the case of the water level meters.  The tape of these instruments will be 
checked prior to the beginning of the project and each succeeding six months using a steel surveyor's tape. 
 
Visually inspect the well to ensure that it is undamaged, properly labeled and secured.  Any observed 
problems with the well head should be noted in the Field Activity Daily Log and reported to the Sampling 
Team Leader(s).  Unlock the well and obtain a depth to water level measurement according to the 
procedures outlined in WTS-SOP No. 5.0.  Calculate the volume of water in the well (cased well volume) 
as follows: 
 

π x (d/2)2 x (h1 - h2) x 7.48 = cased well volume (in gallons) 
 
Where 
 
d = inside diameter of well casing (in feet) 
h1 = depth of well from top of casing (in feet) 
h2 = depth to water from top of casing (in feet) 

 
The depth to the bottom of the well should be sounded and then compared to the completion form or 
diagram for the well.  If sand or sediment is present inside the well, it should first be removed by bailing.  
Do not insert bailers, pumps, or surge blocks into the well if obstructions, parting of the casing, or other 
damage to the well is suspected.  Instead report the conditions to the Site Superintendent and obtain 
approval to continue or cease well development activities. 
 
Begin development by first gently surging followed by bailing or pumping.  This is then continued with 
alternate surging and bailing or pumping.  At no time should the surge block be forced down the well if 
excessive resistance is encountered.  During development, the bailer should not be allowed to free-fall or 
descend rapidly such that it becomes lodged in the casing or damages the end cap or sediment trap at 
the bottom of the well. 
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While developing, take periodic water level measurements (at least one every five minutes) to determine 
if drawdown is occurring and record the measurements on the Well Development Record. 
 
While developing, calculate the rate at which water is being removed from the well.  Record the volume 
on the Well Development Record. 
 
While developing, water is also periodically collected directly from the eductor pipe or bailer discharge 
and readings taken of the indicator parameters: pH, specific conductance, and temperature.  
Development is considered complete when the indicator parameters have stabilized (i.e., three 
consecutive pH, specific conductance, and temperature readings are within tolerances specified in the 
project work plans) and a minimum of three well volumes of water have been removed.  In certain 
instances, for slow recharging wells, the parameters may not stabilize.  In this case, well development is 
considered complete upon removal of the minimum of three well volumes.  In some cases, the project 
work plans may also specify a maximum turbidity requirement for completion of development. 
 
Obtain a water level and turbidity measurement at the completion of development. 
 
Complete documentation of the well development event on the Well Development Record form.  At a 
minimum this record must contain: 
 

• Project name and number 
• Well identification number 
• Well depth, casing size, and completion date 
• Method of development 
• Volume of water removed 
• Water levels (including the time of measurement) 
• Physical description of the water (e.g., discoloration, turbidity, odor, etc.) and solids removed from 

the well 
• Test equipment readings for pH, conductivity, temperature and turbidity (including the time of 

collection) 
• Signature of the well development observer. 

 
Collect and appropriately transport and dispose of water removed from the well in accordance with criteria 
listed in the project-specific work plans and regulatory requirements. 
 
Allow the well to recover for at least 24 hours prior to sampling. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Well Development Record Form 
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GROUND WATER SAMPLING 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for use by field 
personnel in the collection and documentation of ground water samples for chemical analysis.  
Proper collection procedures are necessary to assure the quality and integrity of all ground water 
samples.  Additional specific procedures and requirements will be provided in the project work plans, 
as necessary and/or related SOPs.  Work plans may range in complexity and formality from fully 
published, reviewed, and approved plans (typically provided for single events) down to WAO responses 
with notes (typically provided for routine, ongoing monitoring programs). 
 
2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidance for Conducting Remedial Investigation and Feasibility Studies Under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
ASTM, 1988, Standards Technology Training Program - Groundwater and Vadose Zone Monitoring, 

Nielsen, et al. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QC/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, variances to QC 
sampling requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to ground water sampling activities is responsible for completing 
their tasks according to specifications outlined in this SOP and other appropriate procedures.  All staff 
members are responsible for reporting deviations from procedures to the Project Technical Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Bladder Pump 
 
A bladder pump is an enclosed cylindrical tube containing a flexible membrane bladder.  Well water 
enters the bladder through a one-way check-valve at the bottom.  Gas is forced into the annular space 
(positive displacement) surrounding the bladder through a gas supply line.  The gas displaces the well 
water through a one-way check-value at the top.  The water is brought to the surface through a water 
discharge line.  Compressors or cylinders provide gas (air or nitrogen). 
 
4.2 Peristaltic Pump 
 
A peristaltic pump is a self-priming, low volume pump consisting of a rotor and a ball bearing roller.  
The rotor squeezes tubing placed around the rotor as they revolve.  The squeezing produces a wavelike 
contractual movement that causes water to be drawn through the tubing.  The peristaltic pump is limited 
to sampling at depths of less than 25 feet. 
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4.3 Electric Submersible Pump 
 
An electric submersible pump is an enclosed cylindrical tube containing a motor with rotary attachments.  
Well water enters the cylinder through a one-way check valve.  Electrical power to the motor causes 
rotors or impellers to turn and displace the groundwater. 
 
4.4 Bailer 
 
A bailer is an enclosed cylindrical tube containing a floating ball check-valve at the bottom.  Lowering the 
bailer into water causes the ball to float allowing water to enter the cylinder.  Raising the bailer through 
the water causes the ball to settle, creating a seal to trap the water so that it can be brought to the 
surface. 
 
4.5 Dedicated Ground Water Monitoring Equipment 
 
Dedicated ground water monitoring equipment is used to purge and sample only one well. The equipment 
is installed and remains in the well for the duration of the monitoring program.  Dedicated equipment does 
not need to be decontaminated between sampling events. 
 
4.6 Materials: 
 

• Clean rope or wire line of sufficient length for conditions. 
• Appropriate sample containers with labels and preservatives, as required. 
• Hard plastic or steel cooler with cold packs (or ice) for samples. 
• Temperature, pH, conductivity, and turbidity meters. 
• Equipment calibration standards. 
• Electronic water level indicator. 
• Organic vapor meters. 
• Plastic sheeting, if needed. 
• 55-gallon drums for purge water. 
• Decontamination supplies, as required. 
• Personal protective clothing and equipment, if required by the project health and safety plan. 
• Field logbook and monitoring well purge and sample forms 

 
5.0 PROCEDURE 
 
This section contains the procedures involved with groundwater sampling.  Proper ground water sampling 
procedures are necessary to insure the quality and integrity of the samples.  The details within this SOP 
should be used in conjunction with project work plans.  The project work plans will generally provide the 
following information: 
 

• Sample collection objectives 
• Locations of ground water samples to be collected 
• Numbers and volumes of samples to be collected 
• Types of chemical analyses to be conducted for the samples 
• Specific quality control (QC) procedures and sampling required 
• Any additional groundwater sampling requirements or procedures beyond those covered in this 

SOP, as necessary. 
 
At a minimum, the procedures outlined in this SOP for ground water sampling will be followed. 
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5.1 Ground Water Sampling Requirements – Equipment Selection and Sampling 
Considerations 

 
Purging and sampling equipment is constructed from a variety of materials.  The most inert material 
(e.g., Teflon, stainless steel), with respect to known or anticipated contaminants in the well(s), should be 
used whenever possible.  The project work plans will describe the type of equipment to be used. 
 
If non-dedicated sampling is to be used and the contaminant histories of the wells are known, it is 
advisable to establish a sampling order starting with the least contaminated well and progressing to the 
most contaminated last. 
 
5.2 Ground Water Purging and Sampling  
 
Pre-sample purging and sampling should be conducted in accordance with the project work plans.  
The standard procedure for purging and sampling will be conducted as described below. 
 

1. Inspect the equipment to ensure that it is in good working order. 
 

2. Calibrate all field analytical test equipment (e.g., pH, temperature, and conductivity) according to 
the instrument manufacturer's specifications.  Calibration results will be recorded on the 
appropriate form(s) as specified by the project work plans. Instruments that cannot be calibrated 
according to the manufacturer's specifications will be removed from service and tagged. 

 
NOTE: An exception to the daily calibration requirements will be made in the case of the water 
level meters.  These instruments will be calibrated at the beginning of the project and then every 
six months using a steel surveyors tape. 

 
3. If non-dedicated equipment is being used, decontaminate according to WTS-SOP No. 6.0.  

During decontamination, the equipment should again be inspected for damage and, if present, 
repaired or replaced with undamaged equipment. 

 
4. Visually inspect the well to ensure that it is undamaged, properly labeled and secured.  Damage 

or other conditions that may affect the integrity of the well will be recorded on the Field Activity 
Daily Log and brought to the attention of the Sampling Team Leader. 

 
5. Uncap the well and monitor the air space immediately above the open casing per the health and 

safety plan.  Observe if any air is flowing into or out of the casing.  In the event such conditions 
are observed, they should be noted on the Sampling Information Form. 

 
6. Obtain a depth to water level measurement according to the procedures outlined in WTS-

SOP 5.0.  Calculate the volume of water in the well (cased well volume) as follows: 
 

 π x (d/2)2 x (h1 - _ h2) x 7.48 = cased well volume (in gallons) 
 
Where 
 
 d = inside diameter of well casing (in feet) 
 h1 = depth of well from top of casing (in feet) 
 h2 = depth to water from top of casing (in feet) 
 
Record static water level measurement and calculations on the Field Logbook. 

 
5.3 Purging with various devices 
 
If using non-dedicated equipment, lower the pump and associated tubing and/or lines into the well. 
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For a bladder pump, attach the compressor or cylinder to the controller and the controller to the gas 
supply line, making sure that the compressor is downwind of the monitoring well.  Attach the sampling 
tube to the discharge supply line.  Adjust the pressure/discharge cycle on the controller. 
 
For a peristaltic pump, conduct equipment decontamination as described in Section 5.2.3.  However, the 
old Tygon™ tubing should not be decontaminated.  New tubing should be used for each well. Connect 
new Tygon™ tubing to the rotor head of the pump motor and tighten until snug.  Run a short section of 
the tubing from the discharge side of the pump head to a collection vessel.  Insert the free end of the 
influent tubing into the well and lower it to the middle of the well screen. 
 
For an electric submersible pump, place the generator downwind of the well.  Start the generator and 
then plug the pump into the generator. 
 
For a bailer, Secure the bailer to a five foot length of Teflon™ coated stainless bailer wire with a bowline 
knot or clip.  Attach the bailer wire to bailing line or chain.  Begin purging by slowly lowering the bailer into 
the groundwater.  Allow the floating ball valve to seat, and slowly retrieve the bailer.  Repeat this 
procedure to purge the well.  During purging, the descent of the bailer should be controlled to prevent free 
fall inside the well.  In the event the bailer encounters an obstruction inside the well, no attempts may be 
made to push the bailer beyond the obstruction.  If the bailer becomes lodged in the well, the line should 
not be pulled with such force that it would part from the bailer.  Such conditions should also be noted in 
the Field Logbook and brought to the immediate attention of the field geologist or engineer. 
 
Begin purging.  Collect, transport, and dispose of purge water in accordance with the criteria specified by 
the project work plans. 
 
Physical parameters (pH, specific conductance, and temperature) of the purge water will be measured 
when purging begins and then periodically throughout the purging procedure.  These measurements will be 
recorded on Sampling Information Form.  Purging is considered complete when a minimum of three casing 
volumes have been removed and pH, specific conductivity, and temperature measurements have stabilized 
(i.e., three consecutive pH, specific conductance, and temperature readings are within tolerances specified 
in the project work plans).  Standard tolerances for successive readings are as follows: 
 

• pH within 0.1 standard unit; 
• Specific conductance within 10%; 
• Temperature within 0.5o C; and 
• No trends among the successive readings. 

 
If stability is not reached within the removal of three well volumes then purging is continued until a 
maximum of five cased well volumes have been removed.  If stability is not reached within removal of five 
well volumes, the Sampling Team Leader will, at their discretion, elect to collect the sample or discontinue 
the effort. 
 
For slowly recharging wells (i.e., wells that are purged to dryness at the lowest practicable purge rate), the 
well will be purged to dryness, allowed to recover, and sampled without further purging.  Allow the well to 
recover to at least 80 percent of the initial cased well volume prior to sampling. 
 
Inspect the sampling bottles (obtained from the analytical laboratory prior to the sampling event) to be 
used to ensure that they are appropriate for the samples being collected, are undamaged, and have had 
the appropriate types and volumes of preservatives added.  The types of sample containers to be used 
and sample preservation requirements will be provided in the project work plans. 
 
5.4 Sampling with various devices 
 
For a bladder pump, turn on the pump and adjust the pressure/discharge cycle on the pump controller so 
that the water will flow smoothly and without agitation into the sample containers. 
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For a peristaltic pump, turn on and adjust the rotor speed of the pump so that the water will flow smoothly 
and without agitation into the sample bottles.  
For an electric submersible pump, turn on and adjust the flow rate of the pump by using the check-valve 
on the discharge line so that the water will flow smoothly and without agitation into the sample bottles.  
 
For a bailer, lower the sample collection bailer and submerge into the water column as above.  Retrieve 
the bailer and insert a bottom-emptying device into the bailer so that the water will flow smoothly and 
without agitation into the sample bottles. 
 
Collect the sample directly into the provided sample bottle (container), allowing the discharge to flow 
gently down the inside of the bottle, minimizing aeration of the sample.  Completely fill the bottle.  
Samples collected for metals and general water chemistry analysis should be filled to the base of the 
bottleneck. 
 
The samples should be collected in the order of volatility, collecting the most volatile samples first, 
followed by the least volatile samples.  The volatile samples should be collected during one full discharge 
cycle.  Do not partially fill a volatile sample during one cycle and complete the filling during the next cycle. 
VOC samples should not be collected with a peristaltic pump.  
 
Samples that require filtering should be collected last.  The samples should preferably be filtered using a 
disposable vacuum filterization unit.  The required filter mesh should be stipulated in the project work 
plans.  The standard filter size is 0.45 microns. 
 
Cap the bottle and attach custody tape across the cap so that any attempt to remove the sample or open 
the sample bottle will be evident.  Fill out and attach the sample label to the bottle per WTS-SOP No. 2.1.  
The sample will be assigned a sample number per WTS-SOP No. 2.2. 
 
Document the sampling event on the Field Logbook. 
 
As soon as possible after sample collection, place the sample in a separate, appropriately sized, airtight, 
seam sealing, polyethylene bag (i.e., Ziplock™ or equivalent).  Seal the bag, removing any excess air.  
Place the bagged sample inside the shipping container. 
 
Handle and ship the sample according to the procedures outlined in WTS-SOP No. 2.1, following 
appropriate custody procedures described in WTS-SOP No. 1.1.  Samples stored temporarily on site will 
be maintained per WTS-SOP No. 2.3. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
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CONE PENETRATION TESTING (CPT) AND 
HYDROPUNCH® GROUND WATER SAMPLING 

 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines for conducting cone penetration testing 
(CPT), soil sampling using a CPT rig, and Hydropunch® groundwater sampling.  The details within this 
SOP should also be used in conjunction with project work plans and/or related SOPs. 
 
2.0 REFERENCES 
 
ASTM, 1988, Standard Method for Deep, Quasi-Static, Cone and Friction-Cone Penetration Tests of Soil, 

Designation: D 3441-86, Volume 4.08 Soil and Rock, Building Stones: Geotextiles, pp.409-414. 
 
Manchon, B., 1992, Introduction to Cone Penetrometer Testing and Groundwater Samplers, Sixth 

National Outdoor Action Conference on Aquifer Restoration, Groundwater Monitoring and 
Geophysical Methods, May 1992. 

 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are representative is responsible for ensuring 
that all CPT, soil sampling, and Hydropunch® activities are conducted and documented in accordance 
with this and any other appropriate procedures or related SOPs.  This will be accomplished by staff 
training and by maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field activities and documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for the implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, generation of 
variances to CPT and sampling requirements, issuing nonconformances, etc.) if quality issues are 
identified. 
 
The Sampling Team Leader(s) and sampling personnel assigned to CPT, soil sampling, and 
Hydropunch® activities are responsible for completing their tasks according to this and other appropriate 
procedures.  All staff members are responsible for reporting deviations from the procedure to the 
Project Technical Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Cone  
 
The cone-shaped point of the penetrometer tip, upon which the end-bearing resistance develops. 
 
4.2 Cone penetrometer  
 
An instrument in the form of a cylindrical rod with a conical point, designed for penetrating soil and soft 
rock and for measuring the end-bearing component of penetration resistance. 
 
4.3 Cone resistance or end-bearing resistance  
 
The resistance to penetration developed by the cone, equal to the vertical force applied to the cone 
divided by its horizontally projected area. 
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4.4 Hydropunch®  
 
A device used to collect groundwater samples using CPT or drill rig technology. Various forms of the 
Hydropunch® exist; they vary in the method used for sample collection.  Hydropunch® I uses the body of 
the hydropunch to collect and retrieve the sample.  Hydropunch® II allows for the collection of water 
samples using a bailer lowered within the CPT rods or drill stem. 
 
4.5 Sounding  
 
 The entire series of penetration tests performed at one location. 
 
4.6 Friction Ratio  
 
The ratio of friction resistance to cone resistance, expressed in percent. 
 
4.7 Friction Resistance  
 
The resistance to penetration developed by the friction sleeve, equal to the vertical force applied to the 
sleeve divided by its surface area.  This resistance consists of the sum of friction and adhesion. 
 
4.8 Differential Pore Pressure Ratio  
 
A calculated parameter equal to the excess pore pressure measured behind the tip divided by the sum of 
the tip resistance (corrected for pore pressure effects and the total overburden stress).  Used in 
combination with the end-bearing resistance to infer lithology. 
 
4.9 Pore Pressure  
 
Water pressure in the formation. 
 
4.10 Push Rods 
 
The thick-walled tubes, or other suitable rods, used for advancing the penetrometer tip or Hydropunch® to 
the required test depth. 
 
5.0 PROCEDURE 
 
Depending on the sampling activities to be performed, CPT/Hydropunch® testing may require multiple runs 
to complete the desired tests.  The first run is generally conducted to generate stratigraphic or 
hydrogeologic information.  The stratigraphic or hydrogeologic data is then evaluated to determine optimum 
depth intervals to obtain soil and ground water samples that will be collected in subsequent runs. 
 
An experienced contractor under the contract of the prime contractor or their subcontractors will perform 
CPT soundings, and soil and groundwater sampling.  All CPT, soil sampling, and Hydropunch® 
techniques covered in this SOP will be performed in accordance with the project work plans.  The project 
work plans will identify the following: 
 

• Testing and sampling objectives 
• Locations and depths of CPT and sampling points 
• Numbers and volumes of soil or groundwater samples to be collected 
• Types of chemical analyses to be conducted for the samples 
• Specific quality control (QC) procedures and sampling required 
• Specific procedures to be performed in addition to those covered in this SOP. 
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At a minimum, the procedures outlined below for CPT, soil sampling, and Hydropunch® groundwater 
sampling will be followed. 
 
5.1 Preparation Procedures 
 
Prior to commencement of CPT activities ensure that all CPT, soil sampling, and Hydropunch® locations 
have been appropriately cleared of all underground utilities and buried objects per the project work plans.  
Review all forms and diagrams documenting the location of the cleared sampling and CPT locations, as 
well as that of any underground utility lines or other buried objects. 
 
Perform a specific calibration of air monitoring equipment required for air space monitoring according to 
the instrument manufacturer's specifications.  Calibration results will be recorded on the appropriate 
form(s), as specified in the project work plans.  Instruments that can not be calibrated according to the 
manufacturer's specifications will be removed from service and tagged. 
 
Don the appropriate personal protection equipment specified in the project-specific work plans. 
 
5.2 Cone Penetration Testing 
 
In general, the CPT is the first run to be conducted.  The CPT rig is normally truck-mounted and contains a 
hydraulic push system (20 ton is typical).  The depth of investigation will typically be less than 100 feet below 
ground surface (bgs).  Lighter weight rigs can be utilized for shallow surveys up to approximately 15 feet bgs. 
 
Some CPT rigs are equipped with an automatic decontamination system featuring an enclosed chamber 
that may be mounted beneath the CPT rig (project-specific decontamination requirements are specified in 
the project work plans).  This chamber contains scrubbers and spray nozzles for pressure washing of the 
CPT probe as it is retrieved from the ground.  In this type of system, all activities are conducted within the 
enclosed CPT rig. 
 
The standard procedure for conducting stratigraphic and hydrogeologic investigations is described below. 
 

1. Obtain specifications on the type and dimensions of the probes and equipment, along with the 
results of current shop calibrations from the CPT subcontractor. 

2. With the CPT subcontractor, inspect all equipment to ensure that it is in proper working order. 

3. Examine data from adjacent soil borings, if available.  Initial correlation of the CPT data with site 
lithologies will be accomplished by comparison with existing boring logs, geophysical logs, and 
CPT logs. 

4. Before moving onto the site, decontaminate the outside of the rig per WTS-SOP No. 6.1 and the 
project work plans.  For those rigs that do not have an automatic decontamination system, the 
CPT probe and rods should also be decontaminated per WTS-SOP No. 6.1. 

5. Calibrate the CPT cones at zero load reading in air and water, shielding the cone from direct 
sunlight before commencement of testing at each location. 

6. Commence the test and advance the CPT probe into the subsurface at a consistent, controlled rate 
of 0.03 to 0.07 feet per second (1 to 2 centimeter per second), unless conditions prevent that rate. 

7. Record real-time field plots consisting of depth, cone tip resistance, sleeve friction resistance, and 
friction ratio.  Pore pressure and differential pore pressure ratio may be included in some cases. 

8. Pore pressure dissipation tests may be conducted to determine relative flow rates at specific 
depths.  The CPT probe is held stationary at a given depth and data are recorded for a set time 
interval.  The time interval is dependent on the lithology of the zone being tested. 

9. Once the CPT is pushed to the maximum desired depth, data collection is terminated.  The CPT 
is retracted from the hole and the tip and rods are wiped down during extraction. 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 9.1 
REVISION NO. 0 

1 January 2005 
 

 Page 4 of 6

10. Upon completion of a test, calibrate the piezocone again to zero load reading and compare this to 
the initial reading. 

11. Abandon the hole in accordance with the project work plans. 

12. The rig geologist or engineer will record all pertinent information observed during the 
investigations.  Information will be recorded on the Field Logbook.  Any and all problems or 
unusual conditions encountered should also be noted on the above forms and brought to the 
attention of the site superintendent. 

 
5.3 Soil Samples 
 
If required, soil sampling will follow the CPT analysis run.  Soil sampling locations will be placed updip 
relative to the location of the previous CPT testing run.  The standard procedure is described below. 
 

1. Assemble and check the necessary sampling equipment before soil sampling.  Decontaminate all 
downhole sampling equipment before sampling, as described in WTS-SOP 6.0.  The rig should 
also be decontaminated per WTS-SOP No. 6.1. 

 
2. Deploy and advance the soil sampling probes with the CPT rods to collect soil samples at the 

sample intervals specified in the project work plans.  The sample intervals may be identified from 
the adjacent CPT data and any other subsurface data available.  The sampling device contains 
removable liners that fit inside the drive tip mechanism. 

 
3. Retrieve the sampler and remove the liners containing the soil.  Cover the ends of each liner to 

be submitted for chemical analysis with Teflon™ film and then cap with plastic end caps. 
 

4. Each liner to be submitted for analysis will be appropriately labeled.  The label will be filled out 
using waterproof ink and will contain, at a minimum, the following information: 

 
• Project number 
• Sample point (or boring) number 
• Bottom depth of liner 
• Date and time of sample collection 
• Parameters for analysis 
• Sampler's initials. 

 
5. As soon as possible after sample collection, place the sample in an appropriately sized, airtight, 

seam-sealing polyethylene bag (e.g., Ziploc ™ or equivalent).  Seal the bag, removing any 
excess air, and tape the bag with custody tape so that any attempt to remove the sample will 
cause the tape to be broken. 

 
6. Document the sampling event on the Field Logbook. 

 
7. Handle the sample according to the procedures outlined in WTS-SOP No. 2.1.  For samples 

submitted to a laboratory for analysis, a task-specific Analyte List and Chain-of-Custody Record 
shall be completed and maintained per WTS-SOP No. 1.1 and the project work plans. 

 
8. Abandon the hole following the procedure outlined in the project work plans. 

 
5.4 Hydropunch® Ground Water Samples 
 
The Hydropunch® sample locations, if conducted in conjunction with CPT data collection, will be located a 
few feet in the estimated up gradient direction from the previous CPT location.  Hydropunch® sampling 
will be conducted in accordance with the project work plans.  The standard procedure for Hydropunch® 
sampling is described below. 
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Decontaminate the Hydropunch® probe and push/drive rods in accordance with WTS-SOP No. 6.0.  If the 
Hydropunch® model is being used with a small diameter bailer, the bailer and associated equipment must 
also be decontaminated in accordance with WTS-SOP No. 6.0. 
 
Advance the probe to the target depth, which will commonly be a permeable layer as defined from the 
adjacent CPT or other stratigraphic information.  Depth control is maintained by counting the number of 
whole and partial push or drive rods used.  The Hydropunch® is measured at the tip of the tool and zeroed 
at the ground surface. 
 
To obtain a ground water sample, retract the outer jacket of the Hydropunch® probe to allow ground water 
inflow into the sample chamber.  An optional technique, used to determine when the sample chamber is 
full as follows: 
 

1. Place a surgical glove over the end of the push rod before the outer jacket of the sampler is 
retracted. 

2. As water enters the sample chamber and displaces air, the glove will inflate. 

3. Once the glove stops inflating, water has ceased flowing into the chamber and the sample may 
be retrieved. 

4. The length of time required for the sample chamber to fill is a function of the relative permeability 
of the formation and the presence or absence of materials that may clog the filter screen, thereby 
inhibiting the flow of water. 

5. Retract the probe from the hole, disconnect the push rods from the Hydropunch®, and remove the 
upper valve.  Replace the upper valve with a Teflon ™ stopcock valve and a disposable tube 
(Hydropunch® I).  Turn the sampler upside down, open the cock valve and decant the sample into 
the sample container. 

6. If using the Hydropunch® II model with a small diameter bailer, the water sample is retrieved by 
lowering the bailer through the inside of the push rod into the sample chamber.  The water 
recovered in the bailer is then decanted directly into the appropriate sample containers. 

7. If collecting samples for analysis of volatile organic compounds (VOCs) first completely fill the 
VOC sample vials.  Each filled, capped vial will be inverted to ensure no air bubbles are present.  
If an air bubble is present, the vial will be opened and refilled with an additional sample.  The vial 
will be immediately capped and checked again for bubbles.  If air bubbles are still present, the 
VOC sample vial will be discarded and a new vial used.  The VOC sample vial filling procedure is 
then repeated until no air bubbles are present. 

8. If other sample analyses are required, fill the other sample containers after the VOC sample vials 
are filled.  Samples collected for metals and general minerals analysis will be filled to the base of 
the bottleneck.  Care will be taken not to aerate the sample during transfer from the bailer to the 
sample bottles and not to overfill bottles containing preservatives.  All samples shall be 
appropriately preserved per the project work plans. 

9. Each sample container to be submitted for analysis will be appropriately labeled.  The label will 
be filled out using waterproof ink and will contain, at a minimum, the following information: 
• date and time sample was collected 
• sample location 
• the initials of the individual conducting the sampling 
• any additional required information. 

10. Document the sampling event on the Field Logbook. 

11. Place the labeled vials in seam-sealing plastic bags (i.e., Ziplock or equivalent).  Seal the bag, 
removing any excess air, and tape the bag with custody tape so that removal of the sample will 
cause the tape to be broken. 
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12. Conduct a visual inspection of the turbidity of samples and record on the Field Logbook to provide 
a qualitative record of results. 

13. Handle the samples according to procedures outlined in WTS-SOP No. 2.1. For samples 
submitted to a laboratory for analysis, a task-specific Analyte List and Chain-of-Custody Record 
shall be completed and maintained per WTS-SOP No. 1.1 and the project work plans. 

14. After samples are collected, water levels may be measured. For water level measurements using 
the Hydropunch®, allow enough time for ground water to fill the sample chamber and the push 
rods.  After static water level conditions are achieved, an electric tape is lowered through the 
push rods and the water level is measured.  Document results on the appropriate form, as 
specified by the project-specific work plans. 

15. Abandon the hole following the procedure outlined in the project work plans. 

 
5.5 Reporting 
 
The CPT contractor should provide a field survey report of the test data before demobilizing from each 
location.  The CPT contractor should record on the survey report the operator's name, date of the survey, 
and the CPT location number.  The report should include the following: 
 

• descriptions of the various probes and equipment, and the results of calibrations performed; 

• profiles of cone tip resistance, sleeve friction resistance, friction ratio, inclination, pore pressures, 
and differential pore pressure ratio versus depth; and 

• a list of the derived geotechnical parameters related to the subsurface conditions, including soil 
types, standard penetration test blow counts, relative density, and shear strengths. 

 
The report should then be reviewed, approved, and signed by the Project Geologist as identified in the 
project work plans. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
 
Task-Specific Analyte List 
 
Chain-of-Custody Record 
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SURFACE WATER SAMPLING 
 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for use by field 
personnel in the collection and documentation of surface water samples for chemical analysis.  Proper 
collection procedures are necessary to assure the quality and integrity of all surface water samples.  
Additional specific procedures and requirements will be provided in the project work plans, as necessary 
and/or related SOPs. 
 

2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidance for Conducting Remedial Investigation and Feasibility Studies Under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 

3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QC/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, variances to QC 
sampling requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to surface water sampling activities is responsible for completing 
their tasks according to specifications outlined in this SOP and other appropriate procedures.  All staff 
members are responsible for reporting deviations from procedures to the Project Technical Coordinator. 
 

4.0 DEFINITIONS/MATERIALS 
 
Materials: 
 

• Appropriate sample containers with labels and preservatives, as required. 
• Hard plastic or steel cooler with cold packs (or ice) for samples. 
• Temperature, pH, conductivity, and turbidity meters. 
• Equipment calibration standards. 
• Organic vapor meters. 
• Plastic sheeting, if needed. 
• Decontamination supplies, as required. 
• Personal protective clothing and equipment, if required by the project health and safety plan. 
• Field logbook and sample forms 

 

5.0 PROCEDURE 
 
This section contains the procedures involved with surface water sampling.  Proper sampling procedures 
are necessary to insure the quality and integrity of the samples.  The details within this SOP should be 
used in conjunction with project work plans.  The project work plans will generally provide the following 
information: 
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• Sample collection objectives 
• Locations of samples to be collected 
• Numbers and volumes of samples to be collected 
• Types of chemical analyses to be conducted for the samples 
• Specific quality control (QC) procedures and sampling required 
• Any additional sampling requirements or procedures beyond those covered in this SOP, as 

necessary. 
 
At a minimum, the procedures outlined in this SOP for surface water sampling will be followed. 
 

5.1 Surface Water Sampling Requirements 
 
5.1.1 Equipment Selection and Sampling Considerations 
 
Sampling equipment is constructed from a variety of materials.  The most inert material (e.g., Teflon, 
stainless steel), with respect to known or anticipated contaminants, should be used whenever possible.  
The project work plans will describe the type of equipment to be used. 
 
If non-dedicated sampling is to be used and the contaminant histories of the sites are known, it is 
advisable to establish a sampling order starting with the least contaminated site and progressing to the 
most contaminated last. 
 
5.1.2 Sampling with a Bailer or Dipper 
 
Sampling should be conducted in accordance with the project work plans.  The standard procedure for 
sampling using a bailer or dipper will be conducted as described below. 
 
5.1.3 Inspect the equipment to ensure that it is in good working order. 
 

1. Calibrate all field analytical test equipment (e.g., pH, temperature, and conductivity) according to 
the instrument manufacturer's specifications.  Calibration results will be recorded on the 
appropriate form(s) as specified by the project work plans. Instruments that cannot be calibrated 
according to the manufacturer's specifications will be removed from service and tagged. 

 
2. If non-dedicated equipment is being used, decontaminate according to WTS-SOP No. 6.0.  

During decontamination, the equipment should again be inspected for damage and, if damage is 
present, the equipment should be repaired or replaced with undamaged equipment. 

 
3. Inspect the sampling bottles (obtained from the analytical laboratory prior to the sampling event) to be 

used to ensure that they are appropriate for the samples being collected, are undamaged, and have 
had the appropriate types and volumes of preservatives added.  The types of sample containers to be 
used and sample preservation requirements will be provided in the project work plans. 

 
4. Using the bailer or dipper, collect water directly from the surface water body being monitored.   

Care should be taken to avoid disturbing the sample surroundings, e.g., stirring up sediment form 
the bottom of a stream or pond.  

 
5. Collect the sample directly into the provided sample bottle (container), minimizing aeration of the 

sample.  Completely fill the bottle. Samples collected for metals and general water chemistry 
analysis should be filled to the base of the bottle neck. 

 
6. The samples should be collected in the order of volatility, collecting the most volatile samples 

first, followed by the least volatile samples.   
 

7. Samples that require filtering should be collected last.  The samples should preferably be filtered 
using a disposable vacuum filterization unit.  The required filter mesh should be stipulated in the 
project work plans. 
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8. Cap the bottle and attach custody tape across the cap so that any attempt to remove the sample 
or open the sample bottle will be evident.  Fill out and attach the sample label to the bottle per 
WTS-SOP No. 2.1.  The sample will be assigned a sample number per WTS-SOP No. 2.2. 

 
5.1.4 Document the sampling event on the Field Logbook. 
 
As soon as possible after sample collection, place the sample in a separate, appropriately sized, airtight, 
seam sealing, polyethylene bag (i.e., Ziplock™ or equivalent).  Seal the bag, removing any excess air.  
Place the bagged sample inside the shipping container. 
 
Handle and ship the sample according to the procedures outlined in WTS-SOP No. 2.1, following 
appropriate custody procedures described in WTS-SOP No. 1.1.  Samples stored temporarily on site will 
be maintained per WTS-SOP No. 2.3. 
 
5.1.5 Sampling with a Peristaltic Pump 
 
Sampling will be conducted per the project work plans.  The standard procedure for surface water 
sampling using a peristaltic pump will be conducted as described below. 
 

1. Inspect the equipment to ensure that it is in good working order. 

2. Conduct all field analytical test equipment (pH, temperature, and conductivity) calibration as 
discussed in Section 5.1.2.2. 

3. Conduct equipment decontamination as described in Section 5.1.2.3.  However, the old Tygon™ 
tubing should not be decontaminated.  New tubing should be used for each site. 

4. Connect new Tygon™ tubing to the rotor head of the pump motor and tighten until snug. 

5. Run a short section of the tubing from the discharge side of the pump head to a collection vessel. 

6. Insert the free end of the influent tubing into the surface water site and lower it to the middle of 
the water column. 

7. Inspect the sampling bottles to be used per Section 5.1.2.12. 

8. Turn on and adjust the rotor speed of the pump so that the water will flow smoothly and without 
agitation into the sample bottles. 

9. Collect the sample directly into the provided sample bottle (container), allowing the discharge to 
flow gently down the inside of the bottle, minimizing aeration of the sample.  Completely fill the 
bottle; however, samples collected for metals and general water chemistry analyses should be 
filled to the base of the bottle neck. 

10. The samples should be collected in the order of volatility as described in Section 5.1.2.15.  VOC 
samples should not be collected with a Peristaltic Pump. 

11. Samples that require filtering should be collected last.  The samples should preferably be filtered 
using a disposable vacuum filterization unit.  The required filter mesh should be stipulated in the 
project work plans. 

12. Appropriately cap, label, and number the samples as discussed in Section 5.1.2.17. 

13. Document the sampling event on the Field Logbook. 

14. Appropriately seal, store, handle, and ship the samples per Sections 5.1.2.19 and 5.1.2.20. 

 

6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
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LOW-FLOW GROUND WATER SAMPLING 
 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for use by field 
personnel in the collection and documentation of ground water samples for chemical analysis using low 
flow procedures.  Proper collection procedures are necessary to assure the quality and integrity of all 
ground water samples.  Additional specific procedures and requirements will be provided in the project 
work plans, as necessary and/or related SOPs.  Work plans may range in complexity and formality from 
fully published, reviewed, and approved plans (typically provided for single events) down to WAO 
responses with notes (typically provided for routine, ongoing monitoring programs). 
 

2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidance for Conducting Remedial Investigation and Feasibility Studies Under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
ASTM, 1988, Standards Technology Training Program – Ground Water and Vadose Zone Monitoring, 

Nielsen, et al. 
 

3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QC/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, variances to 
QC sampling requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to ground water sampling activities is responsible for completing 
their tasks according to specifications outlined in this SOP and other appropriate procedures.  All staff 
members are responsible for reporting deviations from procedures to the Project Technical Coordinator. 
 

4.0 DEFINITIONS/MATERIALS 
 

4.1 Bladder Pump 
 
A bladder pump is an enclosed cylindrical tube containing a flexible membrane bladder.  Well water 
enters the bladder through a one-way check-valve at the bottom.  Gas is forced into the annular space 
(positive displacement) surrounding the bladder through a gas supply line.  The gas displaces the well 
water through a one-way check-value at the top.  The water is brought to the surface through a water 
discharge line.  Compressors or cylinders provide gas (air or nitrogen). 
 

4.2 Electric Submersible Pump 
 
An electric submersible pump is an enclosed cylindrical tube containing a motor with rotary attachments.  
Well water enters the cylinder through a one-way check valve.  Electrical power to the motor causes 
rotors or impellers to turn and displace the ground water. 
 



White Sands Technical Services 
Standard Operating Procedures 

WTS-SOP NO. 9.3 
REVISION NO. 0 

1 November 2006 
 

 Pages 2 of 5  

4.3 Dedicated Ground Water Monitoring Equipment 
 
Dedicated ground water monitoring equipment is used to purge and sample only one well. The equipment 
is installed and remains in the well for the duration of the monitoring program.  Dedicated equipment does 
not need to be decontaminated between sampling events. 
 
4.4 Materials: 
 

• Clean rope or wire line of sufficient length for conditions. 
• Appropriate sample containers with labels and preservatives, as required. 
• Hard plastic or steel cooler with cold packs (or ice) for samples. 
• Temperature, pH, conductivity, and turbidity meters. 
• Equipment calibration standards. 
• Electronic water level indicator. 
• Organic vapor meters. 
• Plastic sheeting, if needed. 
• 55-gallon drums for purge water. 
• Decontamination supplies, as required. 
• Personal protective clothing and equipment, if required by the project health and safety plan. 
• Field Log Book. 

 
5.0 PROCEDURE 
 
This section contains the procedures involved with low flow ground water sampling.  Proper ground water 
sampling procedures are necessary to insure the quality and integrity of the samples.  The details within 
this SOP should be used in conjunction with project work plans.  The project work plans will generally 
provide the following information: 
 

• Sample collection objectives 
• Locations of ground water samples to be collected 
• Numbers and volumes of samples to be collected 
• Types of chemical analyses to be conducted for the samples 
• Specific quality control (QC) procedures and sampling required 
• Any additional ground water sampling requirements or procedures beyond those covered in this 

SOP, as necessary. 
 
At a minimum, the procedures outlined in this SOP for low flow ground water sampling will be followed. 
 
 
5.1 Ground Water Sampling Requirements – Equipment Selection and 

Sampling Considerations 
 
Purging and sampling equipment is constructed from a variety of materials.  The most inert material 
(e.g., Teflon, stainless steel), with respect to known or anticipated contaminants in the well(s), should be 
used whenever possible.  The project work plans will describe the type of equipment to be used. 
 
If non-dedicated sampling is to be used and the contaminant histories of the wells are known, it is 
advisable to establish a sampling order starting with the least contaminated well and progressing to the 
most contaminated last. 
 
5.2 Ground Water Purging and Sampling  
 
Pre-sample purging and sampling should be conducted in accordance with the project work plans.  
The standard procedure for purging and sampling will be conducted as described below. 
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1. Inspect the equipment to ensure that it is in good working order. 
 

2. Calibrate all field analytical test equipment (e.g., pH, temperature, and conductivity) according to the 
instrument manufacturer's specifications.  Calibration results will be recorded in the Field Log Book 
and any appropriate form(s) as specified by the project work plans. Instruments that cannot be 
calibrated according to the manufacturer's specifications will be removed from service and tagged. 

 
NOTE: An exception to the daily calibration requirements will be made in the case of the water 
level meters.  These instruments will be calibrated at the beginning of the project and then every 
six months using a steel surveyors tape. 

 
3. If non-dedicated equipment is being used, decontaminate according to WTS SOP No. 6.0.  

During decontamination, the equipment should again be inspected for damage and, if present, 
repaired or replaced with undamaged equipment. 

 
4. Visually inspect the well to ensure that it is undamaged, properly labeled and secured.  Damage 

or other conditions that may affect the integrity of the well will be recorded in the Field Log Book 
and brought to the attention of the Sampling Team Leader. 

 
5. Uncap the well and monitor the air space immediately above the open casing per the health and 

safety plan.  Observe if any air is flowing into or out of the casing.  In the event such conditions 
are observed, they should be noted in the Field Log Book. 

 
6. Obtain a depth to water level measurement according to the procedures outlined in WTS 

SOP 5.0.  Record static water level measurement in the Field Log Book. 
 
5.3 Purging with various devices 
 
If using non-dedicated equipment, lower the pump and associated tubing and/or lines into the well. 
For a bladder pump, attach the compressor or cylinder to the controller and the controller to the gas 
supply line, making sure that the compressor is downwind of and located 20ft away from the monitoring 
well.  Attach the sampling tube to the discharge supply line.  Adjust the pressure/discharge cycle on the 
controller based on manufacture specs and well depth. 
 
For an electric submersible pump, place the generator downwind and a minimum of 20ft away of the well.  
Start the generator and then plug the pump into the generator. 
 
Set up pump control and drawdown meter on selected well as noted in equipment manuals.  Begin 
purging.  Collect, transport, and dispose of purge water in accordance with the criteria specified by the 
project work plans.  The optimum pumping rate will need to be established for each well to be sampled.  
The steps below should be followed: 
 

1. Measure the initial water level. 
 
2. Begin pumping at an approximate rate of 100 mL/min. 
 
3. After one to two minutes of pumping, measure the water level to determine drawdown.  If little or 

no drawdown has occurred, the pumping rate may be increased.  Typical pumping rates range 
from 100 mL/min to 500 mL/min.  Note:  ASTM recommends that when sampling for VOC 
analysis, pumping rates should not exceed 250 mL/min. 

 
4. If turbidity increases significantly or drawdown exceeds the allowable values, pumping should be 

decreased (or even stopped if necessary).  According to NMED guidance, the water level should 
be checked at minimum every five minutes during purging. 

 
5. Pumping rate should not exceed 500 mL/min. 
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Once the pumping rate has been established, begin recording parameters (pH, specific conductance, 
temperature, and turbidity) at standard intervals (the interval should be the time it takes to clear the 
volume of the flow cell at the chosen pumping rate). 
 
Physical parameters (pH, specific conductance, and temperature) of the purge water will be measured 
when purging begins and then periodically throughout the purging procedure.  These measurements will be 
recorded in the Field Log Book.  Purging is considered complete when pH, specific conductivity, and 
temperature measurements have stabilized (i.e., three consecutive pH, specific conductance, and 
temperature readings are within tolerances specified in the project work plans).  Standard tolerances for 
successive readings are as follows: 
 

• pH within 0.1 standard unit; 
• Specific conductance within 10%; 
• Temperature within 0.5o C; and 
• No trends among the successive readings. 

 
If stability is not reached within the removal of three well volumes, then purging is continued until a 
maximum of five cased well volumes have been removed.  If stability is not reached within removal of five 
well volumes, the Sampling Team Leader will, at their discretion, elect to collect the sample or discontinue 
the effort. 
 
Inspect the sampling bottles (obtained from the analytical laboratory prior to the sampling event) to be 
used to ensure that they are appropriate for the samples being collected, are undamaged, and have had 
the appropriate types and volumes of preservatives added.  The types of sample containers to be used 
and sample preservation requirements will be provided in the project work plans. 
 
5.4 Sampling with various devices 
 
For a bladder pump, turn on the pump and adjust the pressure/discharge cycle on the pump controller so 
that the water will flow smoothly and without agitation into the sample containers. 
 
For an electric submersible pump, turn on and adjust the flow rate of the pump by using the check-valve 
on the discharge line so that the water will flow smoothly and without agitation into the sample bottles.  
 
Collect the sample directly into the provided sample bottle (container), allowing the discharge to flow 
gently down the inside of the bottle, minimizing aeration of the sample.  Completely fill the bottle.  
Samples collected for metals and general water chemistry analysis should be filled to the base of the 
bottleneck. 
 
The samples should be collected in the order of volatility, collecting the most volatile samples first, 
followed by the least volatile samples.  The volatile samples should be collected during one full discharge 
cycle.  Do not partially fill a volatile sample during one cycle and complete the filling during the next cycle.  
 
Samples that require filtering should be collected last.  The samples should preferably be filtered using a 
disposable vacuum filterization unit.  The required filter mesh should be stipulated in the project work 
plans.  The standard filter size is 0.45 microns. 
 
Cap the bottle and attach custody tape across the cap so that any attempt to remove the sample or open 
the sample bottle will be evident.  Fill out and attach the sample label to the bottle per WTS-SOP No. 2.1.  
The sample will be assigned a sample number per WTS-SOP No. 2.2. 
 
Document the sampling event on the Field Log Book. 
 
As soon as possible after sample collection, place the sample in a separate, appropriately sized, airtight, 
seam sealing, polyethylene bag (i.e., Ziplock™ or equivalent).  Seal the bag, removing any excess air.  
Place the bagged sample inside the shipping container. 
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Handle and ship the sample according to the procedures outlined in WTS SOP No. 2.1, following 
appropriate custody procedures described in WTS SOP No. 1.1.  Samples stored temporarily on site will 
be maintained per WTS SOP No. 2.3. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Log Book 
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LITHOLOGIC LOGGING 
 
1.0 PURPOSE 
 
The purpose of this procedure is to define the requirements necessary for borehole and sample logging.  
The major objective of this procedure is to provide a uniform set of guidelines that will aid in developing 
consistency among sample descriptions and sample techniques.  The importance of accurate, complete, 
clear, and concise logs cannot be overemphasized. 
 
2.0 BACKGROUND 
 
Borehole logging is used to determine the geologic relationships of subsurface soil and rock formations.  
The relationship of geologic formations and features is important in describing groundwater flow and in 
determining probable contaminant migration pathways. 
 
3.0 RESPONSIBILITIES 
 
The Field Geologist is responsible for on-site monitoring of drilling and soil sampling operations, for 
recording (logging) pertinent information regarding the geologic materials penetrated during the 
operations, and for ensuring that the well and sample numbering system is consistent with the site 
specific sampling and analysis plan. 
 
4.0 EQUIPMENT 
 
4.1 Required Equipment 
 

• Clipboard 
• Drilling record forms 
• Portable organic vapor detector 
• Field logbook, straight edge and black permanent ink 
• Weighted engineer's tape 
• Folding rule or tape measure 
• Sand gauge 
• Color chart 
• Acid bottle 
• Water level indicator 
• Site map 
• Copy of drilling contract 
• Waterproof marking pen 
• Sample jars or bags 

 
4.2 Optional Equipment 
 

• Hand lens 
• Brunton or equivalent compass 
• Pocket penetrometer 
• Equipment pouch 
• Flagging tape  
• Cooler and water bottles 
• Flashlight 
• Rock hammer 
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5.0 PROCEDURE FOR FILLING OUT SOIL BORING/WELL LOG 
 
This form is intended for use in the field during the drilling, sampling, and logging process for soil borings 
and wells.  Most of the items can be neatly and legibly included in the field; however, some items, such as 
the graphic log column, may be reserved for completion in the office.  The purpose of the log is to clearly 
document the events and findings of the drilling activity.  All pertinent data related to boring/drilling 
operations must be concisely recorded as objectively as possible.  The geologist or engineer has the 
option to resubmit this form in a deliverable as a completely redrafted/typed form, or as a combination of 
information applied in the field and in the office.  Regardless, the original field log should be retained in 
the permanent file.  Any alterations or changes between the office copy and the original should be 
justified.  To complete the boring or well logs: 
 
• Fill out information on header of the log noting either boring or well number, if well is to be installed.  

Use the sampling site identification number. 

• Note number under "Location". 

• Note start and end date of boring or well installation under "Date", use MM/DD/YY format. 

• Briefly describe wind direction, speed, and temperature under "Weather". 

• The logging geologist or engineer should include his name under "Logged by", include three initials. 

• The driller's name and drilling company should be included under "Drilled by", include three initials for 
the driller’s name. 

• "Drilling method" should contain information such as hollow-stem auger and auger inside diameter.  
If using rotary methods, include size of bit and rotary method used. 

• "Sampling method" should be described as length of sampler and type, i.e., 2.5´ split spoon.  
The sampling method should be described such that it is easily translatable to one of the following 
codes at time of data entry: 

 
B  Bail 
C  Composite grab 
G  Single grab 
P  Pump 
S  Split-spoon core sampling 
T  Shelby tube core sampling 
U  Soil auger 
X  Composite core sample 
Z  Scraping from physical surface 
1  Magnetometer (UXO survey) 
2  Well sampler 
9  Trip and rinse blanks 

 
• "Gravel pack" should include the depth interval of gravel pack installation, sieve filter size, and type, 

e.g., 50´-39´, 20-40 Colorado silica. 

• "Seal" The seal should describe the depth interval of seal above the gravel pack and type.  The seal 
should also describe the depth interval of grout slurry, e.g., 39´ - 34´ - Bentonite pellets, 34´ - 0´ - 
Bentonite/grout slurry 

5.1 Under the header of casing, the casing description will require the following: 
 
• "Type" Schedule 40 polyvinyl chloride (PVC), stainless steel etc. 
• "Diameter" The information supplied here will be reported in inches (usually 4 inch). 
• "Length" The length of casing or riser should include stick-up at the surface. 
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5.2 Under the heading of screen, the well screen will require the following 
information: 

 
• "Type" Schedule 40 polyvinyl chloride (PVC), stainless steel etc. 

• "Slot" The screen slot size.  For silts and fine-grained sands, the slot size will be 0.01 inch.  For sands 
medium to coarse grained, the slot size will be 0.02 inch. 

• "Diameter" The diameter for well screens reported in inches (usually will be 4 inch). 

• "Length" The length of the well screen in reported feet. 

• "Hole Diameter" The diameter of hole cut by either a rotating bit or auger cutting head.  Reported in inches. 

• "Total Depth" The total depth drilled (in feet).  If sampled deeper than depth drilled, this should be 
noted at the bottom of the log. 

• "Location Map" A sketch of the boring location should be constructed in this corner. 

 
5.3 Topographical setting will be one of the following: 
 

DEPR  Local depression 
DTCH  Drainage ditch 
DUNE  Dunes (mound, ridge, or hill of windblown sand; bare or covered with vegetation) 
FLAT  Flat surface 
HLSD  Hillside slope 
HLTP  Hilltop 
PDMT  Pediment (broad, gently sloping erosion surface) 
TRCH  Trench (a long, narrow excavation, natural or artificial) 
VALY  Valley - flat valleys of all sizes 

 
• "Surface cover" will be bare, wooded, or grassy. 

• Below the header are lithology/remarks and sample classifications.  The following sample 
classifications should be described as follows: 

• "Moisture Content" (Clays and Sands) 

• Dry 

• Damp 

• Moist (compactable) 

• Wet (not compactable) 

• Saturated 

• "Sorting" (Sands only) 

• Very well 

• Well 

• Moderately 

• Poorly 

• Very poorly 

• "Density" or consistency (CONSS) (Sands and Clay) Density is described by the number of drops 
required by a 140 lb. hammer over 30 inches to drive a 2-inch outside diameter, 1 3/8 inch inside 
diameter, split-spoon 6 inches.  The following is a description of soil consistency (density): 
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Sand or Gravel Blows per Foot Silt or Clay Blows per Foot Thumb Penetration 

VL (Very Loose) 0-4 VSO (Very Soft) 0-2 Very easy-inches 

L (Loose) 4-10 SO (Soft) 2-4 Easily inches 

MD (Medium Dense) 10-30 M (Medium Soft) 4-8 Moderate effort-inches 

D (Dense) 30-50 ST (Stiff) 8-15 Indented easily 

VD ( Very Dense > 50 VST (Very Stiff) 15-30 Indented by nail 

  H (Hard) > 30 Difficult by nail 

 
5.4 Other descriptions may include: 
 
• NC (Non-cemented) 

• PC (Poorly cemented) 

• "Plasticity" Plasticity refers to the case in which cohesive soils are molded.  The following describes 
the plasticity terms. 

• EXTREMELY HARD, resistant to pressure, not broken by hand 

• NONPLASTIC, not wire formable 

• SLIGHTLY PLASTIC, wire formable but soil remains easily deformed 

• PLASTIC, wire formable, moderate pressure required 

• VERY PLASTIC, wire formable, much pressure required 

• "Sample Number" In this column, record the number order that the sample was taken. 

• "TIP Reading" Refers to "Total Ionizables Present".  Record the headspace reading here and the type 
of instrument used, i.e., HNU, OVM, etc. 

• "Sample Recovery" After obtaining a split-spoon sample or Shelby sample, measure the length of 
recovered sample to the nearest 0.01´ and record level. 

• "Penetration Resistance" The blow counts for every 6 inches of driving the sample are to be recorded 
under this heading. 

• "Color" The Munsell soil color or Geological Society of America soil color codes (COLOR) are a 
combination of the hues, values, and colors listed below: 

• Hue: 2Y, 2YR, 5B, 5BG, 5G, 5GY, 5P, 5PB, 5R, 5RP, 5Y, 5YR, 7R, 7YR, 10G, 10GY, 10R, 
10Y, 10YR, N 

• Value: 0 - 9 

• Color: 0 - 8 (not used when hue is "N").  A Munsell color chart will be available for color determination. 

 
"USCS Classification/Lithology/Grain Size, Modifications/Remarks".  The predominant lithology or 
lithologies should be identified first in capital letters, followed by qualifying adjectives that define grain 
size, color (using a Munsell chart), mineralogy, structural/textural features, bedding and laminations.  
For mixed lithologies within a common interval, provide relative percentages of the two or more lithologies 
within parenthesis following the lithologic name.  For example, Sand (fine-medium [60%]) brownish yellow 
(10 yr. 6/6), and Gravel coarse (40%) very pale brown (10 yr. 7/3).  Any obvious features related to 
evidence for contamination, such as odor or staining, should be documented.  Drilling comments and 
occurrences should also be noted under this section.  The acceptable codes, based on Unified Soil 
Classification System (USCS) augmented by lithology and special codes, are identified in Table 1.  
Codes for grain size (soil) are listed on the following page: 
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Action or Measurement Acceptable Entries 

Code Description Code Description 

GRAIN Grain size (soil) For soils:  

  C Coarse 

  CF Coarse to fine 

  F Fine 

  FM Fine to medium 

  LG Large 

  vM Medium 

  MC Medium to coarse 

  SMALL Small 

  VC Very coarse 

  VF Very fine 

 
Rock texture codes are available, but have not been included here since they are not expected. 
 
5.5 Soil Classification and Lithology. 
 

Action or Measurement Acceptable Entries 

Code Description Code Description 

USCS 
Unified Soil Classification System 
augmented by lithology and special codes 

 Separate dual USCS codes by a hyphen. 

  USCS Codes:  
  CH Fat clay, inorganic clay of high plasticity 
  CL Lean clay, sandy clay, silty clay, or low to medium plasticity 
  GC Clayey gravel, gravel-sand-clay mixtures 
  GM Silty gravel, gravel-sand-silt mixtures 
  GP Gravel, poorly graded, gravel-sand mixtures, little or no fines 
  GW Well graded gravel-sand mixture, little or no fines 
  MH Silt, fine sandy or silty soil with high plasticity 

  ML 
Silty and very fine sand, silty or clayey fine sand or clayey silt 
with slight plasticity 

  OH Organic clays of medium to high plasticity, organic silts 
  OL Organic silts and organic silty clays of low plasticity 
  PT Peat or other highly organic soil 
  SC Clayey sand, sand-clay mixtures 
  SI Shells 
  SM Silty-sand, sand-silt mixtures 
  SP Sand, poorly-graded, gravelly sands 
  SW Sand, well-graded, gravelly sands 
  WD Wood 

USCS 
Unified Soil Classification System 
augmented by lithology and special codes 

 Separate dual USCS codes by a hyphen. 

  Special:  
  ASH Ash 
  ASPHLT Asphalt (road material 
  CONC Concrete 
  CRLMSN Crushed limestone 
  FILL Unknown man-made landfill material 
  LC LC Lost core 
  NR NR No recovery 
  NTLOGD Not logged 
  RUBBLE Construction debris rubble or demolition fill 
  VOID Void or cavity 
    
WSTAT Final status of the well CB Well filled with grout: cement-bentonite 
  FB Well filled with bentonite 
  FC Well filled with concrete 
  FG Well filled with gravel 
  FS Well filled with soil 
  NC Well filled with grout: neat cement 
  O Open well 
  OP Open well with piezometer or observation well installed 
  WD Well damaged
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Action or Measurement Acceptable Entries 

Code Description Code Description 

MODIF Lithology modifications B Boulders 
  BDWX Badly weathered 
  CAL Calcareous 
  CARB Carbonaceous 
  CC Concretions 
  CEM Cemented 
  CHE With chemicals (based on headspace reading) 
  CL Clayey 
  CS Clay strata or lenses 
  DCOLOR Discolored 
  FAULT Faulted 
  FECC Iron concentrations 
  FILL Disturbed soil 
  FRACT Fractured 
  FRIA Friable 
  G Gravelly 
  HPL Highly plastic 
  IRNST Ironstained 
  LIG Lignite fragments 
  MICA Micaceous 
  ML Silty 
  MOT Mottled 
  O Organic matter 
  ODOR Odiferous 
  OX Oxidized 
MODIF Lithology modifications PL Plastic 
  ROUND Rounded 
  RT Rootlets 
  S Sandy 
  SDL Sandstone lenses 
  SDS Sandstone fragments 
  SH Shale fragments 
  SHLN Shale lenses 
  SHLY Shaly 
  SIS Silt strata or lenses 
  SL Slickensides 
  SLF Shell fragments 
  SLWX Slightly weathered 
  SO Solid 
  THSK Thin streaks 
  TR Trace 
  TRCL Trace of clay 
  TRG Trace of gravel 
  TRML Trace of silt 
  TRMN Trace of manganese 
  TRS Trace of sand 
  WCL With clay 
  WFE With iron oxide 
  WG With gravel 
  WGML With gravel and silt 
  WLAM With laminations 
  WML With silt 
  WS With sand 
  WX Weathered 

 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Soil Boring Log Forms 
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SOIL STOCKPILING 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines for stockpiling of excavated soils.  
The details within this SOP should be used in conjunction with project work plans and/or related SOPs.  
The work plans may present additional project-specific requirements and procedures for soil stockpiling. 
 
2.0 REFERENCES 
 
None. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for assigning project staff to 
complete soil stockpiling activities, and for ensuring that this and any other appropriate procedures are 
implemented by project personnel.  This will be accomplished through staff training and by maintaining 
quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for the periodic review of field generated documentation 
associated with soil stockpiling.  If perceived variances occur, the Quality Assurance Officer is also 
responsible for issuing notices of nonconformance and requests for corrective action. 
 
The Sampling Team Leader(s) assigned to this task is responsible for performing the task according to 
this SOP and other appropriate procedures identified in the project work plans.  All staff members are 
responsible for reporting deviations from the procedures to the Project Technical Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
None. 
 
5.0 PROCEDURE 
 
5.1 General 
 
Stockpiling of soils is overseen by various regulatory agencies.  Prior to initiating excavation activities, 
ensure that the procedures and requirements for compliance with applicable federal, state, and local 
regulations regarding stockpiling of soils have been reviewed and understood.  The standard procedures 
for short-term and long-term stockpiling are described below.  The project work plans will also present the 
following information pertaining to soil stockpiling: 
 

• Any additional requirements or procedures to be followed 
• Equipment to be used 
• Stockpile locations. 

 
5.2 Short-term Stockpiling 
 
Upon initiation of excavation activities, soil will be segregated on a site-specific basis.  Potentially clean 
soils will be stored in a separate short-term stockpile at the site.  Soil that is suspected or known to be 
contaminated will be short-term stockpiled at the site separately from the clean soil. 
 
The short-term stockpiles will be placed upon two layers of impermeable sheeting (such as polyvinyl 
chloride, polyethylene, etc.).  For short-term storage, the separated soils may also be placed in bins or 
drums for subsequent transport to long-term stockpiles, per the project work plans. 
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Each pile will be covered with impermeable sheeting at the end of each workday.  The covering will be 
secured at both the top and base of the stockpile.  Plastic sheeting will be utilized to limit soil aeration and 
the release of windborne dust and particulates.  The cover will also limit access by rainwater, resulting in 
possible contamination of surface water runoff from the stockpile.  If bins or drums are used for short-term 
storage, impermeable sheeting should be used to cover the bins and the covers to the drums should be 
secured and seated at the end of each workday. 
 
Short-term stockpiling activities will be documented by the Project Technical Coordinator or field geologist 
on the Field Logbook. 
 
5.3 Long-term Soil Stockpiling 
 
When space and logistics allow, long-term stockpiles will be constructed on a concrete or asphalt base.  
Two layers of impermeable sheeting will be placed on top of the concrete or asphalt.  All sheeting will be 
folded at joining edges with a three-foot overlap to prevent seepage. 
 
A berm will be erected around each stockpile.  Boards or hay bales can be used to construct the berm.  
The material used to construct the berm will be placed under the two layers of impermeable sheeting to 
provide containment of any liquids that might leach from the soil. 
 
Soil will be segregated by contaminant type (i.e., separate stockpiles for storage of soils impacted by 
gasoline, diesel, halogenated hydrocarbons, metals, etc.). 
 
Each stockpile will be visibly labeled. 
 
Covering of each pile with impermeable sheeting will be completed at the end of each workday.  
The covering will be secured at both the top and base of the stockpile.  The sheeting will be utilized to 
limit soil aeration and the release of windborne dust and particulates.  This cover will also limit access 
by rainwater, resulting in possible contamination of surface water runoff from the stockpile. 
 
The Project Technical Coordinator or field geologist will document on the Field Logbook long-term 
stockpiling activities. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
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HOLLOW STEM AUGER DRILLING 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for field personnel to 
use during the supervision of drilling operations involving hollow stem auger techniques.  Additional 
specific hollow stem auger drilling procedures and requirements will be provided in the project work plans 
and/or related SOPs. 
 
2.0 REFERENCES 
 
None 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all hollow 
stem auger-drilling activities are conducted and documented in accordance with this SOP and any other 
appropriate procedures or related SOPs.  This will be accomplished through staff training and by 
maintaining quality assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for the implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, variances to hollow 
stem auger drilling requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to hollow stem auger drilling activities is responsible for completing 
their tasks according to specifications outlined in this SOP and other appropriate procedures.  All staff 
members are responsible for reporting deviations from the procedures to the Project Technical Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Hollow Stem Auger Drilling 
 
A drilling method using rotating auger flights (typically in 5-foot joints) with a bit on the bottom of the lead 
flight (sometimes called the “lead auger”).  The flights consist of a hollow pipe and an outer spiral plate, 
that when rotated, forces soil cuttings upward along the borehole wall to the surface.  The auger string is 
advanced by rotation, with pressure exerted by the rig, forcing the bit to cut the soil at the bottom and 
direct cuttings to the augers. 
 
A retractable plug with a pilot bit is placed at the bottom of the auger string to prevent cuttings from 
entering the hollow stem.  When the plug is retracted, a sampler may be sent through the hollow center to 
sample soil at the bottom of the borehole without requiring the augers to be removed.  A wireline sampler 
may also be attached to the inside of the lead auger for coring as the borehole is advanced. 
 
This method is commonly used for drilling and sampling of soil borings, collection of soil gas and 
screening-level water samples, and installation of some smaller diameter wells.  The well casing string 
may be placed through the hollow stem. 
 
The hollow stem auger drilling method has advantages over other drilling techniques in certain 
circumstances, and disadvantages in others.  This method is highly suitable for unconsolidated and 
consolidated fine-grained soils.  Hollow-stem auger drilling can achieve the most rapid rates of 
penetration in soft sticky clay-dominated soils.  However, coarse and consolidated gravels and hard 
bedrock may be too dense for adequate drill penetration.  Soil cuttings are typically disaggregated and 
remolded, making bedding, fabric, and soil property determination difficult. 
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The most reliable method for logging of soils during hollow stem auger drilling is by collecting relatively 
intact samples through the hollow stem.  An advantage of the hollow stem auger method is that soil 
samples can be readily obtained from the bottom of the hole without requiring the removal of the auger 
string (unlike air or mud rotary methods). 
 
This drilling method may be used to install monitoring wells (limited by diameter) as there is good depth 
control, and the auger can be progressively pulled as well construction materials are added to the 
borehole.  The methodology may also be used to drill out monitoring wells for abandonment. 
 
Another advantage of the hollow stem auger method is that air or mud is not required as circulating 
media.  Therefore, there is limited to no potential for flushing of soil samples collected for chemical 
analyses, and a reduction in volumes of investigated derived wastes requiring costly handling and 
management procedures.  Auger-type rigs can be significantly smaller than other types of rigs, making 
them the most suitable for some jobs with significant space constraints, including overhead clearance. 
 
Disadvantages of the hollow stem auger method include a typical maximum depth of 100 to 200 feet 
(may be less depending on soil conditions).  Hard soil horizons or very coarse gravel (cobbles and 
boulders) may be impenetrable with this method. 
 
5.0 PROCEDURE 
 
This section contains procedures and requirements for hollow stem auger drilling.  The selection and 
implementation of hollow stem auger drilling techniques must incorporate site-specific conditions and 
requirements.  Consequently, the project work plans will identify the following: 
 

• The purpose of each borehole (e.g., to install monitoring well, soil sampling, well abandonment, etc.) 

• Specific methodology for drilling, including equipment and cuttings/fluid containment 

• Specific locations, depths, and diameters of boreholes 

• Objectives and types of sampling and/or logging of borehole 

• Details of mobilization/demobilization and decontamination of equipment 

• Appropriate health and safety guidelines and personnel protective equipment 

• Additional procedures or requirements beyond those covered in this SOP 

 
5.1 Drilling Site Mobilization 
 
5.2 Rig Decontamination and Preparation 
 
All drilling and sampling equipment should be decontaminated before drilling as per MSOP Nos. 6.0 and 
6.1, and the project work plans. 
 
The driller and rig geologist/engineer should inspect the drilling equipment for proper maintenance and 
appropriate decontamination prior to each time the rig is mobilized to a site.  All clutches, brakes and 
drive heads should be in proper working order.  All cables and hydraulic hoses should be in good 
condition.  All auger joints and bits should also be in good condition (e.g., no cracked or bent blades, bits 
are not excessively worn, etc.). 
 
Any observed leakage of fluids from the rig should be immediately repaired and the rig decontaminated 
again before it is allowed to mobilize. 
 
5.3 Site Preparation 
 
The logistics of drilling, logging, sampling, cuttings/fluid containment, and/or well construction should be 
determined before mobilizing.  The site should be prepared as per the project work plans. 
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Before mobilization, the Field Geologist should assess the drilling site with the driller.  This assessment 
should identify potential hazards (slip/trip/fall, overhead power lines, etc.), and determine how drilling 
operations may impact the environment (dust, debris, and noise).  Potential hazards should be evaluated 
and corrected, or the borehole location changed or shifted, as per the project work plans. 
 
The Project Technical Coordinator or appropriate designee should ensure that all identifiable 
underground utilities around the drilling location have been marked and the borehole location 
appropriately cleared per the project work plans.  At a minimum, copies of the site clearance documents 
should be kept on-site. 
 
5.4 Mobilization and Set-Up 
 
Once the site is prepared, the rig is mobilized to the site and located over the borehole location.  The rig is 
leveled with a set of hydraulic pads attached to the front and rear of the rig.  The driller should always raise 
the mast slowly and carefully to prevent tipping or damaging the rig, and avoiding obstructions or hazards. 
 
Appropriate barriers and markers should be in place prior to drilling, as per the site health and safety plan.  
Visqueen (plastic, 6-mil thickness minimum) will be placed beneath the rig to contain any leakage of 
hydraulic fluids. 
 
Appropriate cuttings and other investigation-derived waste containment should be set on site prior to 
commencement of drilling. 
 
5.5 Health and Safety Requirements 
 
Tailgate Safety Meetings should be held in the manner and frequency stated in the health and safety plan.  
All personnel at the site should have appropriate training and qualifications as per the health and safety plan. 
 
During drilling all personnel within the exclusion zone should pay close attention to rig operations.  
The rotating auger blades can snag or catch loose clothing and literally screw someone into the ground. 
 
Establishing clear communication signals with the drilling crew is mandatory since verbal signals may not 
be heard during the drilling process.  The entire crew should be made aware to inform the rig 
geologist/engineer of any unforeseen hazard or when anyone is approaching the exclusion zone. 
 
5.6 Drilling Procedures 
 
5.7 Breaking Ground 
 
Prior to the commencement of drilling, all safety sampling and monitoring equipment will be appropriately 
calibrated per the project work plans. 
 
The Field Geologist should inform the driller of the appropriate equipment (e.g., cookie cutter, etc.) to be 
used for penetration of the surface cover (e.g., asphalt, concrete, cement, etc.).  In the event of breaking 
ground where a shallow subsurface hazard may exist (unidentifiable utility, trapped vapors, etc.), the 
driller should be informed of the potential hazard and drilling should commence slowly to allow continuous 
visual inspection and/or monitoring and, if necessary, to stop for probing. 
 
5.8 Borehole Drilling 
 
During drilling operations, and as the borehole is advanced, the rig geologist/engineer will generally: 
 

• Observe and monitor rig operations; 
• Conduct all health and safety monitoring and sampling, and supervise health and safety 

compliance; 
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• Prepare a lithologic log from soil samples or cuttings; and 
• Supervise the collection of, and prepare soil, soil vapor, and groundwater samples. 

 
As drilling progresses the rig geologist/engineer should observe and be in frequent communication with 
the driller regarding drilling conditions.  This includes relative rates of penetration (indicative of fast or 
slow drilling) and chattering or bucking of the rig.  These conditions, including the relative drilling rate, 
should be recorded on the boring log per MSOP No. 10.0.  Drilling should not be allowed to progress 
faster than the rig geologist/engineer could adequately observe conditions, compile boring logs, and 
supervise safety and sampling activities. 
 
The Field Geologist should also observe the rig operations, including the make-up and tightening of 
connections as additional auger joints are added to the auger string.  Any observed problems, including 
significant down time, and their causes are recorded on the Field Logbook. 
 
Cuttings and fluids containment during drilling should be observed and supervised by the 
Program Geologist, as per specifications in the project work plans. 
 
The Field Geologist will oversee or conduct appropriate health and safety sampling and monitoring.  If 
any potentially unsafe conditions are evident from the above drilling observations and the health and 
safety sampling and monitoring, the Field Geologist may suspend drilling operations at any time and take 
appropriate actions as per the health and safety plan.  In the event suspension of drilling activities occur: 
 

• The Project Technical Manager must be informed of the situation; 
• Appropriate corrective action must be implemented before drilling may be continued; and 
• The observed problem, suspension, and corrective action are entered on the Field Logbook. 

 
During drilling the rig geologist/engineer will compile a boring log as per MSOP No. 10.0.  The log will be 
compiled preferably from soil samples recovered while drilling.  Logs should only be compiled from 
cuttings if this is the only option.  Observations of drilling conditions are also entered on the log as 
discussed above and in MSOP No. 10.0.  If total depth was reached prematurely due to refusal, the 
cause of refusal should be noted on the boring log and the Field Logbook. 
 
Subsurface soil samples may be collected with a split spoon sampler or Shelby tube during drilling per 
MSOP No. 3.1.  The Field Geologist will supervise the sampling.  Soil samples (drive samples) can be 
readily obtained at discrete intervals with these methods. 
 
Soil organic vapor (SOV) sampling may be conducted at discrete intervals during hollow stem auger 
drilling.  This is done by stopping at the desired depth and driving a sample probe through the hollow 
stem into the soil ahead of the bit and then collecting a vapor sample.  The sampling should be 
supervised by the rig geologist/engineer. 
 
Ground water screening (grab) samples can be obtained at discrete intervals during drilling.  One method 
is to auger to the bottom of the selected interval or zone and pull the auger back to the top of the interval, 
allowing ground water through the open borehole.  A water sample is then collected with a bailer run 
through the inside of the augers.  Another method is to stop the augers at a selected interval or zone and 
advance a hydropunch sampler beyond the lead auger to retrieve a water sample. 
 
5.9 Borehole Abandonment 
 
If the borehole is to be abandoned once drilling is completed, the abandonment will follow procedures 
outlined in the project work plan.  The abandonment will be supervised by the rig geologist/engineer. 
 
5.10 Monitoring Well Completion 
 
If a monitoring well is to be installed in the borehole, the well completion will follow procedures outlined in 
MSOP No. 8.1.  The rig Field Geologist will supervise the well installation activities. 
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5.11 Demobilization/Site Restoration 
 
After drilling, sampling, well installation or borehole abandonment is completed the hollow stem rig is 
rigged down and removed from the borehole location.  The rig geologist/engineer or appropriate designee 
will supervise the demobilization/site restoration.  All debris generated by the drilling operation will be 
removed and appropriately disposed. 
 
The site should be cleaned (ground washed if necessary) and surface conditions restored as per the 
project work plans.  All abandoned borings should be topped off and completed as per the project work 
plans.  All monitoring wells will also have their surface completions finished as per the project work plans. 
 
Any remaining hazards as a result of drilling activities will be identified and appropriate barriers and 
markers put in place, as per the health and safety plan.  All soil cuttings and fluids will be properly 
contained, clearly labeled, and maintained as per the project work plans. 
 
The Field Geologist or appropriate designee should inspect the site to make sure that post-drilling site 
conditions are in compliance with the project work plans. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
 
Boring Log 
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FIELD QUALITY CONTROL (QC) SAMPLING 
 

1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for conducting field 
quality control (QC) sampling.  Field QC sampling is required to assist in verifying the quality and integrity 
of samples collected during a given sampling event.  Additional specific field QC sampling procedures 
and requirements will be provided in the project work plans and/or related SOPs. 
 

2.0 REFERENCES 
 
EPA, September 1987, Compendium of Superfund Field Operations Methods, EPA 540/P-87/001a, 

OSWER 9355.0-14. 
 
EPA, August 1988, EPA Guidance for Conducting Remedial Investigation and Feasibility Studies Under 

CERCLA, Interim Final OSWER Directive 9355.3-01. 
 
3.0 RESPONSIBILITIES 
 
The Project Technical Manager and Technical Coordinator are responsible for ensuring that all sample 
collection activities are conducted in accordance with this SOP and any other appropriate procedures or 
related SOPs.  This will be accomplished through staff training and by maintaining quality 
assurance/quality control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, variances to 
QC sampling requirements, issuing nonconformances, etc.) if quality issues are identified. 
 
The Sampling Team Leader(s) assigned to environmental and QC sampling activities is responsible 
for completing tasks according to specifications outlined in this SOP and other appropriate procedures.  
All staff members are responsible for reporting deviations from procedures to the Project Technical 
Coordinator. 
 
4.0 DEFINITIONS/MATERIALS 
 
4.1 Field QC Sample 
 
A field QC sample is a physical sample collected during or for a specific sampling event.  The purpose of 
this sample is to evaluate the quality and integrity of original samples collected during the specific 
sampling event. 
 
5.0 Procedure 
 
This section contains the requirements for field QC sampling.  Field QC sampling is required to provide 
data to verify the quality and integrity of environmental samples collected during a given sampling event. 
 
The details within this SOP should be used in conjunction with project plans.  These plans will generally 
provide the following information: 
 

• Sample collection objectives 
• Numbers, types and locations of environmental (non-QC) samples to be collected 
• Numbers and types of supportive QC samples to be collected 
• Any additional QC sampling requirements or procedures beyond those covered in this SOP, 

as necessary. 
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5.1 Quality Control Sampling Requirements 
 
Field QC samples may consist of different media.  Typical QC samples are as follows: 
 

• Trip blank (TB) 
• Equipment rinsate (ER) 
• Field blank (FB) 
• Field duplicate (FD) 

 
Trip blanks are analyte-free water, shipped from and returned unopened to the laboratory in the same 
shipping containers for volatile organic, and at times gasoline hydrocarbons.  The blanks are prepared at 
the laboratory using ASTM Type II DI Water, sent to the project location, carried with the sampling 
team(s) during sampling, and shipped to the laboratory for analysis with the environmental samples. 
 
Trip blank samples are commonly collected and analyzed at a rate of one per sample cooler containing 
samples for volatile organic analyses or the gasoline fraction of petroleum hydrocarbons.  The number or 
rate of trip blanks to be collected and the specific analyses to be conducted for the trip blanks will be 
provided in the project work plans. 
 
Equipment rinsate samples are collected from the final rinse water during decontamination of 
groundwater, soil, or waste sampling equipment.  This type of equipment includes bailers, split-spoon 
samplers, soil sample sleeves, hand augering equipment, surface soil sampling equipment, purge and 
sample pumps, etc. 
 
Rinsate samples are generally collected at a rate of one per day per sampling team during the sampling 
event.  Equipment rinsates are usually collected from dedicated sampling equipment only upon 
installation.  The number or rate of equipment rinsate samples to be collected for a particular project will 
be specifically developed and documented in the project work plans.  The specific chemical analyses to 
be conducted for the rinsate samples will also be developed and documented in the project work plans. 
 
Field blanks are prepared from the water that is used for decontamination.  One sample from each 
sampling event and each water source or lot number is generally collected and analyzed for all 
parameters of interest for the project.  Upon collection, a description of the water source for the field blank 
sample should be documented in the Field Logbook. 
 
The number or rate of field blank samples to be collected for a particular project will be specifically 
developed and documented in the project work plans.  The specific chemical analyses to be conducted 
for the field blank samples will also be developed and documented in the project work plans. 
 
For soils, field duplicate samples are generally collected by co-located sampling (e.g., using successive 
sample tubes from the same split-spoon sampling run) or by splitting samples.  Field duplicate water 
samples are commonly collected by retaining consecutive samples from the sampling device (e.g., bailer 
or sample pump discharge line).  Field duplicate water samples may also be generated by splitting a 
collected volume; however, this practice may lead to a loss in volatile organic compounds and is not 
common practice for volatile analyses. 
 
Field duplicate samples are commonly collected at a rate of 10 percent per media sampled.  However, 
the number or rate of field duplicate samples to be collected for a particular project will be specifically 
developed and documented in the project work plans.  The specific chemical analyses to be conducted 
for the field duplicates will also be developed and documented in the project work plans. 
 
The type and number of QC samples collected for a particular project is based on specifications provided 
in project specific documents, i.e., the project work plans.  Field QC samples are to be collected at 
appropriate times during a sampling event. 
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All field QC samples will be collected in proper containers with appropriate preservation per the project 
work plans. 
 
The collection of field QC samples consisting of various media (e.g., soil, groundwater, etc.) will follow 
procedures in sample collection SOPs for the respective media and any other applicable procedures in 
the project work plans.  For example, the collection of a groundwater field duplicate QC sample will follow 
procedures specified in the groundwater sampling SOP (MSOP No. 9.0).  Equipment rinsate samples are 
collected directly while rinsing the sampling equipment following appropriate procedures in MSOP No. 9.0 
and the project work plans.  Field blank samples are collected by pouring decontamination water directly 
into sample containers following appropriate protocol in MSOP No. 9.0 and the project work plans. 
 
Field QC samples will be labeled and numbered as described in MSOP Nos. 2.1 and 2.2 respectively and 
the project work plans. 
 
The field QC samples will also be maintained under custody per MSOP No. 1.1, and be appropriately 
stored, handled and shipped per MSOP Nos. 2.0 and 2.3. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Field Logbook 
 
Chain of Custody Form 
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MANAGEMENT OF INVESTIGATION-DERIVED WASTE 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes guidelines and procedures for the proper 
management of investigation-derived waste (IDW) generated during environmental activities under 
contract number DAAD07-95-C-0125.  Management includes waste minimization, hazardous waste 
determination, storage, labeling and transportation to the White Sands Missile Range Hazardous Waste 
Minimization Center. 
 
During environmental investigations at the White Sands Missile Range (WSMR), WTS sampling crews 
may generate potentially contaminated IDW, including but not limited to the following types of materials: 
 

• Saturated and unsaturated soil 
• Groundwater 
• Non-aqueous phase liquid (NAPL) 
• Decontamination water 
• Personal Protective Equipment (PPE) and miscellaneous refuse 

 
Deviations from this procedure should be detailed in site-specific waste management plans approved by 
the New Mexico Environment Department (NMED). 
 
2.0 REGULATORY AUTHORITY 
 
The NMED has consolidated authority for all remedial investigations and corrective actions at the WSMR 
under the Hazardous Waste Bureau (HWB).  The bureau regulates these activities under the 
New Mexico Hazardous Waste Act (NMSA 1978, sections 74-4-1 through 14), the corresponding 
regulations (Title 20 of the New Mexico Administrative Code, Chapter 4.1), and the New Mexico 
Solid Waste Act (NMSA 1978, sections 74-9-1 through 74-9-42) and its corresponding regulations 
(Title 20 of the New Mexico Administrative Code, Chapter 9.1).  The federal regulations governing 
hazardous waste, 40 CFR 260-273 (also known as RCRA) have been adopted by New Mexico almost in 
their entirety and are referred to in this document. 
 
The transportation of hazardous waste (and some non-hazardous waste) is regulated under the DOT 
Hazardous Material Regulations (49 CFR 171-178).  The New Mexico Hazardous Waste Act and the 
corresponding regulations refer the reader to the DOT Hazardous Material Regulations when addressing 
transportation of hazardous waste beyond manifesting requirements.  The transportation of other non-
hazardous waste is regulated under the New Mexico Solid Waste Act (NMSA 1978, sections 74-9-1 
through 74-9-42) and its corresponding regulations (Title 20 of the New Mexico Administrative Code, 
Chapter 9.1). 
 
3.0 REFERENCES 
 
State of New Mexico, 1983.  Hazardous Waste Act (NMSA 1978, sections 74-4-1 through 14).  Santa Fe, 

New Mexico. 
 
New Mexico Environment Improvement Board, June 2000.  New Mexico Hazardous Waste Management 

Regulations (20 NMAC 4.1).  Santa Fe, New Mexico. 
 
State of New Mexico, 1991.  Solid Waste Act (NMSA 1978, sections 74-9-1 through 42).  Santa Fe, 

New Mexico. 
 
New Mexico Environment Improvement Board, November 1995.  New Mexico Solid Waste Management 

Regulations (20 NMAC 9.1).  Santa Fe, New Mexico.  
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U.S. Department of Environmental Protection, 1999.  Hazardous Waste Regulations (40 CFR Parts 260-273).  
Washington D.C. 

 
U.S. Department of Transportation, 2001.  Hazardous Materials Regulations (49 CFR Parts 171-178).  

Washington D.C. 
 
EPA, 1991.  Memo from S. Lawrence (Director of Office of Solid Waste) to John Ely addressing the EPA’s 

“Contained-In Policy”.  
 
EPA, 1998, Management of Remediation Waste Under RCRA, EPA Publication Number 530-F-98-026. 
 
Forsythe, G. (Environmental Compliance Division, WSMR), July 10, 2002.  Email to Don Emig: 

Transporting items across U.S. 70. 
 

4.0 RESPONSIBILITIES 
 
The project Task Manager and Task Coordinator are responsible for ensuring that all investigation-
derived waste is managed in accordance with this SOP and any other appropriate procedures or related 
SOPs.  This will be accomplished through staff training and by maintaining quality assurance/quality 
control (QA/QC). 
 
The Quality Assurance Officer is responsible for periodic review of field-generated documentation 
associated with this SOP.  The Quality Assurance Officer is also responsible for implementation of 
corrective action (i.e., retraining personnel, additional review of work plans and SOPs, variances to QC 
sampling requirements, issuing nonconformance memorandums, etc.) if quality issues are identified. 
 
The project Sampling Team Leader assigned to environmental and QC sampling activities is responsible 
for completing tasks according to specifications outlined in this SOP and other appropriate procedures.  
 
All staff members are responsible for reporting deviations from procedures to the Project Task Coordinator. 
 

5.0 REQUIRED MATERIALS 
 

• Field logbook: surveyor's book or field book, bound and ruled/gridded, record book with 
sequentially numbered and waterproof pages. 

• Indelible black ink pens. 
• Paint pens for marking drums 
• Drum Labels 

 

6.0 PROCEDURES 
 

6.1 Waste Management Procedures Overview 
 
These procedures are conservative in their approach to waste management so that they may ensure the 
protection of human health and the environment and comply with regulatory requirements that are applicable 
or relevant and appropriate requirements (ARARs).  They include the management of waste from the point of 
generation to the transfer of responsibility at the WSMR Hazardous Waste Minimization Center (HWMC).   
 
The HWMC is responsible for the transportation and disposal of all wastes from the WSMR.  The center 
makes the final waste determination for all waste streams using information provided by their customers.  
The center is the repository for all of the waste determination analytical data, waste profiles, manifests 
and certificates of disposal for the WSMR. 
 
6.2 Waste Minimization 
 
To the extent that it is practical, environmental investigations will follow waste minimization procedures.  
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Guidelines for waste minimization are: 
• Minimize materials that are introduced into any exclusion zone in an investigation area. 
• Combine similar wastes throughout an investigation area in a single container wherever possible. 
• Combine decontamination water from multiple sites in one container. 
• Use a container of the appropriate size (e.g., use a 5-gallon drum for small amounts of waste 

unless a 55-gallon drum is needed to hold all the waste). 
• Decontaminate and reuse material and equipment whenever practical.   
• Minimize the volume of decontamination water generated. 
• With solid environmental media and materials, ensure that waste is tightly packed to minimize the 

number of containers. 
• Use less hazardous substances whenever possible. 

 
6.3 Waste Determinations 
 
The initial waste determination may be established using the guidelines outlined below.  This determination 
should be used to properly manage the waste until the final waste determination is made by the HWMC.  
A copy of the analytical data and supporting documentation shall be provided to the HWMC upon 
completion of the initial waste determination.  The center will notify the project Task Coordinator if they do 
not concur with the initial waste determination.  If there is a discrepancy, the two parties shall meet and 
review the conclusions and supporting data.  Appropriate corrective actions shall be subsequently taken to 
ensure that the waste is being properly managed. 
 
6.3.1 Background 
 
Investigation derived waste (IDW) originates from solid waste or environmental media.  Solid waste as 
defined in 40 CFR 261.2 is any discarded material that is not excluded by 261.4(a) or that is not excluded 
by variance granted under 260.30 and 260.31.  The reader should familiarize himself or herself with the 
exclusions, but it is not expected that they will apply.  Examples of IDW that is solid waste are personal 
protective equipment, disposable equipment, non-aqueous phase liquid and decontamination water. 
 
The EPA describes environmental media as being soil, groundwater or sediment (EPA, 1991).  
The presumption is that they were not discarded and therefore do not meet the definition of solid waste.  
The EPA has established and upheld in court of law, a policy, which addresses the applicability of RCRA 
to contaminated environmental media.  This policy is known as the “contained-in-policy”.  Simply put, the 
environmental media will be considered a solid waste, if it “contains” a solid waste.  Examples of IDW that 
is environmental media are soil cuttings and purge water. 
 
6.3.2 Regulatory Requirement 
 
RCRA compels the solid waste generator under 40 CFR 262.11, to determine if that waste is a hazardous 
waste using the following method: 
 

• He should first determine if the waste is excluded from regulation under 40 CFR 261.4.  
• He must then determine if the waste is listed as a hazardous waste in subpart D of 40 CFR part 261.  

 
NOTE: Even if the waste is listed, the generator still has an opportunity under 40 CFR 260.22 to demonstrate 
to the Administrator that the waste from his particular facility or operation is not a hazardous waste.  
 

• For purposes of compliance with 40 CFR part 268, or if the waste is not listed in subpart D of 
40 CFR part 261, the generator must then determine whether the waste is identified in subpart C 
of 40 CFR part 261 by either:  

 
o Testing the waste according to the methods set forth in subpart C of 40 CFR part 261, or 

according to an equivalent method approved by the Administrator under 40 CFR 260.21; 
or  
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o Applying knowledge of the hazard characteristic of the waste in light of the materials or 
the processes used.  

 
• If the waste is determined to be hazardous, the generator must refer to parts 261, 264, 265, 266, 

268, and 273 of this chapter for possible exclusions or restrictions pertaining to management of 
the specific waste. 

 
6.3.3 Waste Analysis 
 
It is the policy of the HWMC to make waste determinations based on analytical data and supported by 
generator knowledge.  They also require that the analytical data be no older than one year. 
 
The sample collected for waste analysis should be representative of the material being evaluated.  
Acquiring a representative sample can include compositing and statistical analysis.  
 
Waste analysis should be performed for those analytes that are suspected to be present based on site 
information and/or generator knowledge.  The approved testing methods are indicated in 40 CFR 261 
Subpart C.  When generator knowledge is absent a full waste characterization should be performed.  
This would include running the toxicity characteristic leaching procedure for the entire Table 1 
constituents listed in 40 CFR 261.24 and ignitability, corrosivity and reactivity. 
 
6.3.4 Methodology 
 
Waste determinations will be established as soon as practical after the waste is generated.  
The determination is made using the three-step process outlined below.  Sites that have not been 
previously investigated are inherently problematic.  It often requires substantial individual judgment in 
making waste management decisions.  It is recommended that the person responsible for waste 
management handle the material as though it were hazardous waste, if sufficient information is not 
available at the time of generation.  This would include labeling the drums as hazardous waste and 
managing them accordingly.  Refer to section 6.5.1 of this procedure for further instruction on proper 
labeling of containers lacking adequate waste determination. 
 
Step 1:  Is the waste a solid waste? 
 
The EPA’s “contained-in policy” should be referred to for direction in determining whether environmental 
media is a solid waste.  The policy provides that environmental media will be considered a solid waste if it 
contains a listed waste or exhibits the characteristics of a hazardous waste. 
 
The EPA has not defined what volume or concentration of a listed waste constitutes “contained-in”.  
They have advised that the determination be made in consultation with the regulatory authority and be 
based on conservative risk-based screening levels. 
 
This document advises the use of the universal treatment standards (UTS) provided in 40 CFR 268.48 for 
determination as to whether the media contains the chemical(s), which gave origin to the listing.  These 
standards are utilized to determine whether underlying hazardous constituents require further treatment 
as required by the Land Disposal Restrictions in 40 CFR Part 268 prior to disposal.  This document 
presumes that the UTS would provide adequate screening for waste disposal purposes.  Any material left 
onsite at a concentration below the UTS, would still be subject to risk based cleanup criteria for corrective 
action.  Therefore this procedure presumes that the environmental media contains a listed waste if the 
UTS are exceeded for the chemical that gave origin to the listing. 
 
If the environmental media does not contain a listed waste or exhibit the characteristic of a hazardous 
waste, it shall be considered to contain a solid waste when any constituent exceeds the appropriate 
detection limit or established background level for organic and inorganic naturally occurring compounds. 
Other investigation-derived waste is a solid waste at the point at which it is discarded. 
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Step 2:  Is the solid waste a hazardous waste? 
 
Once the waste has been declared a solid waste, it is necessary to determine whether it is hazardous.  
The process is the same whether or not it is environmental media.  The only difference being whether the 
“mixture rule” or the “contained-in” policy applies. 
 
Review the site history and interview current and former employees to determine whether a listed (F, K, P 
or U) waste caused the contamination.  The EPA has stated that one may assume a listed waste did not 
cause the contamination if the documentation for making such as determination is unavailable or 
inconclusive and the facility owner/operator has made a good faith effort to do so (EPA, 1998).  If a listed 
waste caused the contamination, then the (non-environmental media) solid waste will be considered a 
hazardous waste, based on the “mixture rule”.  Environmental media containing by a listed waste is 
considered a hazardous waste based on the “contained in policy”. 
 
Analyze the waste for the Subpart C hazardous waste characteristics (ignitability, corrosivity, reactivity 
and toxicity).  If the levels exceed the values provided in 40 CFR 261.21 thru 261.24 the material exhibits 
a characteristic of a hazardous waste and shall be managed as such. 
 
Step 3:  Does the waste contain an underlying hazardous constituent? 
 
Identification of underlying hazardous constituents (UHC) is an important part of waste profiling in order to 
satisfy the land disposal restrictions.  Although the management activities covered in this procedure does 
not address disposal options, gathering this information up front is an important step. 
 
Sufficient laboratory analysis should be performed to determine whether other contaminants are present 
in the waste.  The analysis should be based on generator knowledge of the waste and include those 
contaminants that may reasonably be expected.  The results should be provided to the HWMC for 
evaluation as UHCs when considering disposal options. 
 
6.3.5 Storage of IDW 
 
Waste may be stored in a variety of portable containers, such as 5-gallon buckets, 55-gallon drums, 
rolloff boxes, and baker tanks.  The specifications of each device will depend on the hazardous waste 
determination. 
 
Containers used to store hazardous waste must meet the requirements of 40 CFR 262.34 (c) (1) 
( Accumulation), by being in good condition, being compatible with the waste and being closed except 
when adding or removing waste.  Containers must also satisfy the DOT shipping requirements 
appropriate for the hazard classification.  Refer to column 8 of the Hazardous Materials Table in 49 CFR 
172.101.  The containers will be marked with appropriate hazardous waste labels as prescribed in 
40 CFR 262.34 (c)(1)(ii) and will be transported within 3 days of generation to the HWMC. 
 
Non-hazardous solid waste must meet the requirements of 20 NMAC 9.1, Section 106 by being covered, 
reasonably clean and leak proof.  The containers will be labeled, indicating the contents and potential 
health, safety, and environmental hazards associated with the waste (20 NMAC 9.1 Section 703) and will 
be shipped to the HWMC for disposal within 45 days of generation in accordance with Section 712 of 
20 NMAC 9.1. 
 
IDW that has been classified as hazardous waste “pending analysis” must be moved to a permitted 
90-day storage facility within three days of generation and stored until analytical results have been 
received and reviewed.  It is imperative that analytical results be received sufficiently in advance of the 
90-day limit to allow for disposal within that time period. 
 
Drums used for storage of liquid waste will not be completely filled.  At least 6 inches of space will be left 
at the top of each drum to allow for expansion of waste due to freezing.  All containers must be covered 
and sealed daily before field personnel leave the site.   
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6.4 Container Labeling and Marking 
 
All containers used to store investigation-derived waste at the White Sands Missile Range will be labeled 
by the end of each workday.  Containers will be assigned numbers sequentially.  Duplicate numbers will 
be avoided by reviewing the Field Logbook before assigning a number to an IDW drum.   Containers will 
be marked on the side and lid using a paint marker.  Marking will include the following: 
 

• Container number 
• Dates of first use and last use 
• Site Identification (include SWMU #, sample type, sample No.) 
• Level of PPE worn when IDW was generated 

 
Non-hazardous waste containers will be labeled using the green label (figure 1).  The contents will be 
written in the space provided at the bottom.   
 
Hazardous waste containers will be labeled using the yellow label (figure 2).  The proper shipping name 
will be filled in the space provided at the bottom of the label.  The contents of the container 
(ie. decontamination water, soil cuttings) will be marked on the side and top of the container, as practical, 
with the other information listed above. 
 
Containers of IDW that do not have a hazardous waste determination will be labeled as Hazardous Waste 
using the label in Figure 2 and a Pending Analysis label shown in Figure 3. 
 

 
 Figure 1 Figure 2 Figure 3 
 
6.5 Field Logbook 
 
The field operations leader will keep all container inventory information in the Field Logbook.  The Field 
Logbook will contain the following information 
 

1. Unique container ID number  
2. Site ID 
3. Container contents 
4. Dates: 

• Container filled 
• Sample collected 
• Container transfer to HWMC 
• Analytical results received 

5. Hazardous waste determination 
6. Date the containers were turned over to the Hazardous Waste Minimization Center 
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6.6 Alternate Disposal of Environmental Media 
 
Environmental media determined to be non-hazardous waste may be placed back within the area of 
investigation provided that the concentration of contaminants are below (in order of preference): 
 

• Established naturally occurring organic and inorganic background levels. 
• Human Health Standards for groundwater (20 NMAC 6.2 Section 3103). 
• NMED Residential and/or DAF 20 Soil Screening Levels (whichever is lower). 
• EPA Region IX Preliminary Remediation Goals and DAF 20 Soil Screening Levels. 

 
Environmental media will not be placed within the area of investigation even if the above criteria are met, 
if it is known to exceed established ecological risk criteria. 
 
6.7 Record keeping 
 
The Investigation Contractor will maintain completed Field Logbooks and waste characterization data 
packages that they generate. 
 
6.8 Transportation 
 
WTS may transport hazardous and non-hazardous waste within the boundaries of the White Sands 
Missile Range without a manifest, bill of lading, placarding, DOT container marking or Hazardous Material 
Transporter registration.  WTS may also cross non-range roads to transport hazardous and non-
hazardous waste between contiguous properties of WSMR, without being subject to the DOT Hazardous 
Materials Regulations or the Uniform Hazardous Waste Manifest (the manifest) requirements of RCRA 
(G. Forsythe, 2002).  
 
WTS will not transport the waste along non-range roads, even within the boundaries of the WSMR.  If this 
is necessary, WTS shall require these transportation services be provided by the HWMC. 
 
If the waste will be transported offsite, a manifest must be prepared.  The manifest is a form used to track 
the movement of hazardous or non-hazardous waste from the point of generation to the point of ultimate 
disposition ("cradle to grave") (40 CFR Part 262, Subpart B).  The manifest generally requires the 
following information; 
 

• Name, address and US EPA ID No. of the generator, transporter, and the destination facility 
• U.S. DOT description of the waste being transported and any associated hazards 
• waste quantity 
• name and phone number of a contact in case of an emergency 
• special handling or hazard information 
• Generators Certification (Signature required by authorized Gov’t POC)  
• other information required either by EPA or the state 

 
 
In all cases the “Generator” shall be White Sands Missile Range and the manifest should be signed by 
the authorized Government point of contact.   UNDER NO CONDITION SHOULD A WTS EMPLOYEE 
SIGN AS OR FOR THE GENERATOR ON A MANIFEST. 
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PREPARATION, REVISION, AND APPROVAL OF   
PLANS AND PROCEDURES 

 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes the methods and responsibilities associated with 
the preparation, revision, and approval of quality-affecting documents. 
 
2.0 REFERENCES 
 
None. 
 
3.0 RESPONSIBILITIES 
 
The Program Manager has the responsibility to assure that standard operating procedures and plans that 
are required for work assignment orders are prepared by qualified personnel and are reviewed and 
approved by authorized personnel, prior to the implementation of the work assignment order activities. 
 
The Quality Assurance Officer is responsible for the preparation and maintenance of SOPs.  He/she 
reviews and approves SOPs.  He/she is also a part of the approval cycle for the technical planning 
documents (e.g., Work Plan, Sampling and Analysis Plan, etc.). 
 
4.0 DEFINITIONS 
 
4.1 Standard Operation Procedures (SOP) 
 
A set of implementing procedures that prescribe the actions necessary to complete a work operation in 
accordance with accepted practices for quality and safety. 
 
5.0 PROCEDURE 
 
5.1 Preparation 
 
The Program Manager determines the need for establishing a procedure describing how to perform 
quality-affecting activities.  He/She also initiates revisions to these documents due to programmatic 
requirement changes, audit findings, or corrective actions, as applicable. 
 
Procedures, fieldwork variance, and drawings will include appropriate qualitative and quantitative 
acceptance criteria for determining satisfactory work performance and quality compliance. 
 
5.2 Format 
 
The SOPs will adhere to a consistent format in accordance with the following guidelines. 
 
Revision Block - This area will contain the document identification, section or procedure number, revision 
number, date, and pages.  This information will appear consistently on each page of the document in the 
upper right-hand corner. 
 
Title Block - This area will contain the title of the SOP and will appear on the first page only. 
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5.3 Contents 
 
Procedures required to implement work assignment order activities will include the information listed 
below.  When any of these items are not required or are inappropriate to the SOP, they will be noted by 
the word “none”. 
 

1.0 Purpose - Describe the purpose of the SOP.  Be as specific as possible; do not generalize. 

2.0 References - Identify pertinent documents or procedures that interface with the SOP being 
prepared.  Reference to specific documents that are directly applicable to the SOP (e.g., 
Chemical Data Quality Management Plan (CDQMP), Sampling and Analysis Plan (SAP), 
Field Sampling Plan (FSP), Health and Safety Plan (HSP) etc.) is acceptable. 

3.0 Responsibilities - Assign responsibility for accomplishing activities, be specific in context.  
Include appropriate reporting requirements for assuring that important activities have been 
satisfactorily accomplished. 

4.0 Definitions/Materials - Define words and phrases having a special meaning of application 
within the SOP.  List materials and equipment required for the procedure(s) being performed. 

5.0 Procedure - Identify the sequence of activities to be followed for accomplishing activities, 
be specific in context.  Incorporate examples of forms or documents that are required to be 
completed as a result of the procedure implementation. 

6.0 Required Forms - List all forms that are required for the successful implementation of the 
specific SOP. 

 
5.4 Approval 
 
The signature of the Program Manager, Quality Assurance Officer and others as deemed necessary on 
the Table of Contents/Log of Revisions or cover page will signify the documents and revisions listed are 
authorized for use.  For SOPs, the Program Manager and Quality Assurance Officer will sign the Table of 
Contents/Log of Revisions Page of the procedure manual indicating their approval. 
 
5.5 Manual Change Requests 
 
Personnel responsible for complying or interfacing with the requirements of the approved plans, SOPs may 
request revisions to these documents via a Manual Change Request memo.  Manual Change Requests are 
different from fieldwork modifications, as they are used to suggest improvements to existing processes or 
systems and are not structured to adjust the plans and procedures based on changing site conditions.  
Originators of the Manual Change Request are responsible for forwarding a Manual Change Request to the 
Program Manager for dispositioning. 
 
The Program Manager is responsible for reviewing all Manual Change Requests and either accepting or 
rejecting them.  If a Manual Change Request is accepted, the Program Manager will indicate this 
acceptance by signing and dating the Manual Change Request.  He/she will forward a copy of the signed 
Manual Change Request to the originator for their files.  The Program Manager will maintain a copy of 
accepted Manual Change Request for logging and revision inclusion. 
 
If a Manual Change Request is not accepted, the Program Manager will indicate this by marking, signing 
and dating the Manual Change Request.  Non-accepted Manual Change Requests will be maintained in 
the project files. 
 
5.6 Revisions 
 
Revisions to approved plans will be documented and will receive the same level of review, approval, and 
control as the original document. 
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The Program Manager using the Fieldwork Variance form will issue fieldwork variances.  When twelve 
(12) months have elapsed for a Field Work Modification Form or six (6) have been issued, whichever 
comes first, the Program Manager will issue new revisions to the affected documents to incorporate the 
Field Work Variances. 
 
6.0 REQUIRED FORMS/DOCUMENTATION 
 
Manual Change Request 
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QUALITY INSPECTIONS AND INSPECTION RECORDS 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) establishes the methods and responsibilities for the 
performance and documentation of Quality Control inspection of activities performed during delivery order 
activities to ensure compliance with established requirements. 
 
2.0 REFERENCES 
 
None. 
 
3.0 RESPONSIBILITIES 
 
The Program Manager and the Quality Assurance Officer will select the most qualified individual(s) to 
perform the QC inspection.  This determination will be made based on the nature of QC inspection. 
 
4.0 DEFINITIONS 
 
4.1 Inspection  
 
Examination or measurement to verify whether an item or activity conforms to a specified requirement(s). 
 
5.0 PROCEDURE 
 
5.1 Qualification of Inspectors 
 
Personnel performing inspection activities will have the necessary expertise in the area to be inspected 
but will be sufficiently independent of the activity performed. 
 
Prior to performance of inspection activities, personnel designated for that responsibility would review and 
be thoroughly familiar with the procedures, regulations, etc., governing the activities to be inspected. 
 
5.2 Field Inspection Plans and Reports 
 
Activities requiring inspection (i.e., Preparatory Phase, initial Phase and Follow-up Phase) will have a 
definable features of work matrix prepared for that activity.  Inspection(s) will be performed for definable 
features of work that are identified for each delivery order and will be performed consistent with ongoing 
delivery order activities.  The definable features of work matrix will identify the items and activities to be 
inspected and will provide or reference the specification section and paragraph which specifies the 
requirements for each activity or item. 
 
If a Nonconformance Report is required for activities being inspected, a reference will be provided on the 
Daily QC Report.  The Daily QC Reports will be issued identifying inspections performed.  The report will 
be completed by the Quality Assurance Officer (or designee) and will address each inspection performed 
during the course of the daily activities and submitted to the Program Manager. 
 
Items or activities not conforming to inspection acceptance criteria will be resolved and when determined 
necessary documented on a Nonconformance Report.  Daily QC Reports will be logged and sequentially 
numbered.  Each Daily QC Report will be signed by the inspector certifying that the activities listed within 
the report have been completed in accordance with the project planning documents to the best of his/her 
knowledge, and submitted for review by the Program Manager. 
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6.0 REQUIRED FORMS/DOCUMENTATION 
 
Definable Features of Work Matrix 
 
Daily QC Report 




