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1.0 Introduction 

During the preliminary investigation conducted under the Naval Installation Restoration 

Program (IRP) at Trumbo Point Annex Fuel Farm at the Naval Air Station (NAS-Key West) 

in Key West, Florida, liquid phase and dissolved hydrocarbon contamination was detected in 

the vicinity of the D-4 marine diesel storage tank. A pilot study work plan for remediating 

the site was designed and submitted by Geraghty and Miller (G&M) in 1988. 

Implementation of the G&M pilot study work plan was awarded to IT Corporation (IT) by 

the Southern Division Naval Facilities Engineering Command (SouthDiv) on March 29, 1990. 

The pilot treatment study was performed by IT during the period from April 1990 to 

February 1991. 

1. 1 Scope of Work 

As set forth in the statement of work, Contract No. N62467-88-C-0196, Modification P0003, 

the scope of the contract between IT and SouthDiv was to implement a pilot treatment study 

at NAS-Key West Trumbo Point Fuel Farm, tank D-4 site, for the recovery of free 

hydrocarbons and the treatment of contaminated groundwater. This report presents a 

description of the work performed, data collected, results obtained and provides conclusions 

and recommendations as to the feasibility of the treatment system to remediate the site. 

1.2 Background 

In 1981, a loss of diesel fuel reportedly occurred from a corroded pipe located between tank 

D-4 and the D-26 pumphouse at the fuel farm. G&M performed several hydrogeologic 

investigations of the site confirming subsurface contamination. A G&M report entitled 

"Subsurface Hydrocarbon Investigation at Trumbo Point Annex, NAS Key West, Florida, 

June 1985" confirmed diesel fuel contamination near storage tank D-4. The presence of 

liquid phase hydrocarbon in thicknesses varying between 0.03 and 1.39 feet were detected in 

monitoring well MW -4 which had been installed in this area. 

In September 1988, G&M prepared and submitted a work plan for remediating liquid phase 

hydrocarbons at the tank D-4 site. The work plan includes evaluation of several remedial 

alternatives and final selection of a set of remedial steps to be implemented for obtaining 

design data for a full scale remedial system. There are four (4) proposed phases of the work 
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plan, of which the first phase, the pilot study work plan, was completed by G&M. The 

remaining three (3) phases are: 

• Phase II - Implementation of pilot study work plan 
• Phase III - Feasibility study and design 
• Phase IV - Remedial action. 

The work herein reported completes Phase II of the work plan. The actual pilot treatment 

study performance was completed in February 1991. 

1.3 Objectives of the Work 

The implementation of the pilot study work plan had the following objectives: 

• Design, construct, and operate a pilot scale system to recover free product and 
remediate groundwater at the site. 

• Provide "a means to evaluate the site." 

• Determine the feasibility of any remediation actions to be taken at the site. 

• Determine the effectiveness of the recovery and treatment system to: 

Recover free product 
Create a cone of depression . 
Remove dissolved constituents from the groundwater. 

• Evaluate the pilot system as to its feasibility and effectiveness for cleanup at 
the site. 

• Evaluate the efficiency of granular activated carbon to remove dissolved 
constituents from groundwater. 

• Compile a pilot study report detailing the work performed and presenting the 
findings, collected data, and analytical results. 

1.4 Report Format 

The pilot study report contains the following sections: 

• 
• 
• 

Section 2.0 
Section 3.0 
Section 4.0 

TA/7-91/595391 \PlFNLSrY .DGS 
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• 
• 

Section 5.0 
Section 6.0 
Section 7.0 
Appendices 

Data Acquisition and Operations 
Findings and Results 

• Conclusions and Recommendations 
• 

Section 2.0 - "Site Background" includes a summary of the previous site studies which dealt 

with the contamination at the fuel farm. Administrative requirements for the pilot study are 

also presented. 

Section 3.0 - "Design and Specifications" details the design logic and describes the equipment 

and the operations of the pilot treatment system. 

Section 4.0 - "Installation" describes the installation of the various units, monitoring wells, 

infiltration galleries, and support structures for the pilot study extraction and treatment 

system. The reasoning behind the placement of those units on site is also discussed. 

Section 5.0 - "Data Acquisition and Operations" presents a description of field activities, 

monitoring and sampling schedules, and duties performed by the site support personnel. The 

operation of the automatic teledialer is also discussed. 

Section 6.0 - "Findings and Results" presents the results of the pilot study including a general 

discussion of the actual treatment system operation. Conclusions regarding the specific scope 

of work objectives are also presented. 

Section 7.0- "Conclusions and Recommendations" reports the conclusions and 

recommendations of IT regarding the effectiveness of the pilot study and the feasibility of 

alternative remediation processes at the site. 

Supporting these sections are the following appendices: 

• Appendix A- Design Calculations 
• Appendix B - Field Documents and Transportation and Receiving Manifest 
• Appendix C- Data Analyses 
• Appendix D- Sampling and Analysis- Forms and Documents 
• Appendix E - Analytical Results. 
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2.0 Site Background 

2.1 SfteDescripuon 
The Trumbo Point Annex Fuel Farm is located at the western end of the island of Key West 

east of the piers at the Trumbo Point Annex. The Annex was constructed in 1918 using 

dredged materials, for use as a seaplane base. Since 1972 the Annex has been used as a fuel 

storage and distribution point. Fuel is received at this facility from tankers and then stored 

or distributed by underground transmission lines to either Truman Annex or NAS Boca 

Chica. Fuels that have been stored at the fuel farm include No. 6 fuel oil, Bunker C oil, 

diesel fuel, aviation gasoline, JP-4 and JP-5. 

Tank D-4 and the D-26 pumphouse are located at the Trumbo Point Annex Fuel Farm. The 

area between and immediately west of these structures is the site on which the pilot 

treatment study was conducted. 

2.2 Regional Geology 
The following information was compiled by Envirodyne Engineers, Inc., in "Initial Assessment 

Study, NAS Key West, Florida" (June 1985). 

The Florida Keys were created through eustatic elevation of limestone rock units. All of the 

Lower Keys are composed of Miami Oolite, which consists of calcium carbonate and tiny 

oolids or spherical calcareous grains. Key Largo limestone underlies the Miami Oolite on all 

the Lower Keys. It consists of cemented remains of ancient coral reefs, fossils and shells. 

The Miami Oolite is approximately 20 feet thick at Key West. It is a porous formation and 

is of little use as a groundwater aquifer because of the poor quality. The underlying Key 

Largo formation is permeable and yields water but the quality is poor, being close to that of 

seawater. The Key Largo Limestone is approximately 180 feet thick at Key West. 

The Miami Oolite rests upon the Key Largo Limestone in what appears to be a transitional 

contact, covering all of the Lower Keys from Big Pine Key to Key West (Black, 1977). The 

formation is soft, white to yellow, stratified to massive and is constituted of pure calcium 

carbonate (limestone) which may contain shell fragments and minor quartz sand. Its major 

constituents are tiny oolids which are spherical calcareous grains with concentric structure, 

cemented to form Oolite rock (SOUTHNA VFACENGCOM, 1981a). The formation 
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thickens in a northward direction and its greatest known thickness is 35 feet in the northern 

part of Stock Island (Black, 1977). 

The Pleistocene Key Largo limestone underlies Miami Oolite on all the Lower Keys. Its 
major constituents are the cemented remains of ancient coral reefs and a subsidiary amount 

of fossils or coral, shell, algae and echindids (S<;:lUTHNA VFACENGCOM, 1981a). The 

formation varies from 75 feet in thickness at Key Largo to 180 feet under Key West 

(Department of Health Education and Welfare, 1975). 

The Miami limestone, exposed at the surface in the Lower Keys, is a porous, solution riddled 

formation. It has been reported that much of the total volume of this formation is occupied 

by voids, producing a very high vertical permeability; however, since many of the solution 

pipes are not connected, a lower horizontal permeability is observed. In the Key West area, 

a freshwater lens has developed above a saltwater interface in this formation. There are no 

freshwater wells of consequence in this formation in the Key West area 

(SOUTHNAVFACENGCOM, 1980a). 

The Key Largo limestone, a remnant reef structure, is extremely permeable. Solution holes 

and caverns are common throughout this formation. This permeability allows sea water, 

under tidal influence, to move freely in and out of the rock structure. Rain falling on the 

surface quickly permeates the rock and escapes to the sea. Although the Key Largo 

limestone will yield water freely to a well, the quality is poor, being close to that of sea 

water. 

2.3 Site Soils and Topography 

The original soils in the area are shallow marl over limerock. However, the tank area has 

been filled and is currently underlain by relatively low permeability silty sediments to a depth 

ranging between nine (9) to 13 feet. These sediments contain varying amounts of silt, sand, 

shell, and limestone fragments. The land surface is relatively flat with elevations ranging 

approximately three (3) to six (6) feet above mean sea level. The water table was 

encountered between 3.5 and five (5) feet below land surface and the shallow groundwater 

flow is radially away from a "high" near the center of the tank area ("Subsurface Hydrocarbon 

Investigation at Trumbo Point Annex, NAS Key West," G&M, June 1985). 
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2.4 Previous Site Studies 

As part of the Naval IRP, G&M performed hydrogeologic investigations which identified and 

verified the presence of liquid phase hydrocarbons in the soils and groundwater at the fuel 

farm. As a result, G&M prepared and submitted a Pilot Study Work Plan for remediating 

the subsurface liquid phase hydrocarbons at the tank D-4 site. Subsequently, a remedial 

investigation of several sites at NAS Key West, including the Trumbo Point Fuel Farm (Site 

No.9), was performed by IT. A summary of the pilot study work plan and the pertinent 

findings from the remedial investigation relevant to the fuel farm are presented below. 

2.4. 1 G&M Pilot Study Work Plan 

This work plan describes the pilot study to evaluate recovery of dissolved and liquid phase 

hydrocarbon contamination at the tank D-4 site. The work plan also includes a discussion of 

the preliminary selection of the remedial alternatives to be evaluated during the pilot study. 

The remedial alternatives evaluated in the report consisted of a collection system paired with 

a fluid handling system. The collection systems considered were recovery wells and 

infiltration galleries. The fluid handling systems evaluated were: 

• Auto Skimmer™ for removing liquid phase hydrocarbons 

• Scavenger® pump for removing liquid phase hydrocarbons 

• Combination liquid phase hydrocarbon recovery pump with a water table 
depression pump 

• Total fluid system for both liquid phase hydrocarbons and groundwater. 

An infiltration gallery with a Scavenger® pump and water table depression pump installed at 

the collection point was the remedial alternative recommended for evaluation during the 

pilot study due to the assumed low hydraulic conductivity of the soils and tidal influence on 

the water table at the site. It was also recommended that an inert material be placed in the 

trench to serve as a filter and stabilizing material. Construction of monitoring wells near the 

gallery was also specified so that the recovery of liquid phase hydrocarbons could be 

monitored and the zone of influence of the gallery could be determined. 
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2.4.2 IT Remedial Investigation 

This document presents the methodology and the results of the remedial investigation (RI) 

performed on eight (8) NAS sites at Key West. The Trumbo Point Fuel Farm, referred to as 

"Site No. 9," was included in the investigation. An excerpt of the findings and conclusions 
which pertain to the fuel farm is presented below. 

Soil Investigation - A soil boring program which was in accordance with the 
Florida Administrative Code (FAC) 17-770 was implemented at Trumbo Annex 
Fuel Farm and Piers to assess the extent of excessive soil contamination. 
Continuous split spoon samples were collected to the top of the water table, 
approximately four (4) to five (5) feet below land surface (BLS). Samples 
collected just above the water table were screened with an OVA using the 
headspace analysis method. Thirty (30) borings/samples were collected and 
analyzed in this manner inside the Trumbo Point Fuel Farm. OVA readings 
ranged from zero (0) (i.e., not detected) to approximately 5,000 parts per 
million (ppm). Areas of excessive soil contamination based on the headspace 
analysis results were identified. 

Four (4) additional borings/samples were collected along the underground 
pipelines and headspace analysis readings from three (3) to 12 ppm were 
recorded. These results based on our understanding and interpretation of the 
regulations do not constitute excessive soil contamination. 

Hydrogeologic Investigation - Information gathered from four ( 4) monitoring well 
borings and 40 soil borings was used to establish a geologic framework. 
Material encountered consisted of sandy limestone fill mixed with gravel and 
shell fragments above the water table. Material commonly encountered below 
the water table was silty oolitic limestone mud. Petroleum (free product) was 
encountered in the boring from monitoring well MW 9-10 and several shallow 
soil borings. SPT blow counts indicate the material encountered above the 
water table is dense and the material at and below the water table is soft. 

Geotechnical data was obtained from a composite soil sample collected from 
four (4) feet BLS, boring B-30. Geotechnical data includes grain size . 
distribution, moisture content, soil pH, cation exchange capacity, and total 
organic carbon content. Grain size analysis indicated that soils at the site 
ranged in size from cobbles to clay with an average particle size of 3.0 
millimeter (mm). Uniformity coefficient (1025.0) indicates this material 
encountered above the water table is poorly sorted compared to other values in 
this area. The pH of 8.35 is expected due to the natural condition of the site 
(carbonate soils and rocks). The cation exchange capacity is 49.22 meq/g. This 
result is relatively low in comparison to results of the other site and indicate a 
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reduced ability to exchange and hold cations. The permeability is 1.80 x 10-6 A 
which is representative of poorly sorted sand and gravel. 

Groundwater levels were plotted and groundwater contour lines were derived 
using a three (3) point problem. Groundwater flow is determined to be to the 
northwest. 

Groundwater fluctuations were continuously monitored through the month of 
August 1990 to assess tidal influence. Sea level data was also obtained during 
this time interval for correlation to groundwater changes. The hydrographs of 
sea level fluctuations and water level elevations through the month of August 
were prepared and the correlation between these two hydrographs is apparent. 
The daily peaks and valley of both hydrographs clearly coincide. An 
approximately two (2) to three (3) day lag is also observed between 
groundwater and sea level fluctuations throughout the month of August. Sea 
level fluctuations range from -0.9 to 1.4 feet mean sea level (MSL) while 
groundwater elevations range from 0.4 to 3.0 feet MSL. 

Analytical - Groundwater from the site was analyzed for polynuclear aromatic 
hydrocarbons (PAHs). PAHs were detected in some monitoring wells, but all 
concentrations were below established ARARs. Lead and xylene were also 
found in two (2) of the monitoring wells, but again at levels below the 
established ARAR. Volatile organic analysis was performed according to EPA 
Method 601/602 in the groundwater samples. Benzene was found in two (2) of 
the six (6) monitoring wells, with one (1) monitoring well showing particularly 
high levels. Toluene and ethylbenzene were found in one (1) of the four (4) 
wells. Dibromochloropropane was also detected at a level above its established 
ARAR in one (1) out of the six (6) sampled wells. 

No definite group of potential chemicals of concern appears to exist. While it 
is recognized that benzene and toluene were detected at levels above their 
established ARARs, these detections appear to be isolated to one (1) or two 
(2) monitoring wells, while the remaining monitoring wells register no 
detections above the detection limit. Thus, these chemicals are not considered 
potential chemicals of concern. 

2.5 Administrative Requirements 
As part of the RI being conducted by IT at NAS-Key West, a document entitled 

"Administrative Requirements" (October 1989) was issued to SouthDiv. Included in the 

administrative documents were a Sampling and Analysis Plan and a Health and Safety Plan 

(HSP). The sampling and analysis plan is a two part document consisting of the Quality 

Assurance Project Plan and the Field Sampling Plan. The Quality Assurance Project Plan 
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requirements were directly applicable to work performed during the pilot treatment study. 

An abridged sampling and monitoring plan to be used by pilot plant operators was prepared 

specifically for the pilot treatment study and is presented in Section 5.0 of this report. The 

HSP describes the IT Health and Safety program, and identifies the factors of this program 

which are applicable to the performance of the remedial investigation of NAS-Key West. 

2.5. 1 Quality Assurance Project Plan 

The Quality Assurance Project Plan (QAPP) describes the methods and procedures that were 

used by IT at NAS-Key West sites to assure the quality, precision, accuracy, and 

completeness of the data generated during the field investigation and interim remedial action 

planning activities. 

This QAPP was prepared by IT to insure that the work performed would be of the quality 

required to satisfy the project objectives and would be responsive to requirements of the 

Naval Energy and Environmental Support Activity (NEESA); Southern Division, Naval 

Facilities Engineering Command (SouthDiv); the Florida Department of Environmental 

Regulation (FDER); Analytical Chemistry Department, Martin Marietta Energy Systems, 

Inc.; and the United States Environmental Protection Agency (US EPA). 

This QAPP is based on the NEESA Sampling and Chemical Analysis Quality Assurance 
(QA) Requirements for the Navy Installation Restoration Program (NEESA 20.2-0478B); 

FDER Guidelines for Preparing QA Plans (DER-QA-ODl/85); IT Analytical Services 

(ITAS) QA Manual, Laboratory Specific Attachment and ITs State of Florida Generic Plan 

No. 880566G approved by the FDER. 

The QAPP focuses on the acquisition of environmental data of known and acceptable quality. 

Other aspects of the project, such as engineering analysis, report preparation and records, 

were controlled by the internal requirements of ITs QA Program. The IT QA Program is 

based on the IT Environmental Projects Group Southeast Region QA Procedures Manual, 

the IT Engineering Operations QA Manual and the ITAS QA Manual. The policies and 

procedures specified in these manuals define acceptable practices applicable to most 

environmental related projects, regardless of the specific aim of the project. These QA 

Manuals are controlled proprietary documents. Confidential copies can be supplied to 

regulatory agencies upon written request. 
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2.5.2 Health and Safety Plan 

This document was prepared by IT for work on NAS-Key West, Florida. The purpose of the 

HSP was to: 

• Assign health and safety responsibilities to IT site personnel 

• Prescribe mandatory operating procedures 

• Establish personal protective equipment requirements for work activities 

• Establish emergency response procedures 

• Provide information on the health hazards and nature of work safety at each 
work site to all employees, contractors, subcontractors, and visitors. 

The HSP complies with all applicable Federal and Florida Occupational Safety and Health 

Administration (OSHA) regulations and ITs Health and Safety Policies and Procedures: 

lTC 9000 
lTC 9001 
lTC 9020.1 
lTC 9020.2 
lTC 9021.1 

lTC 9030.1 
lTC 9300.1H 
lTC 9410.1 
lTC 9410.2 
lTC 9532.9 
lTC 9532.10A 
lTC 9533.1 
lTC 9552. 
lTC 9561. 
lTC 9571 
lTC 9572 
lTC 9591.1 
lTC 9650 

Safety Policy 
Respiratory Protection Devices- Wearer Fit IT Policy 
Accident Prevention Program - Inspection and Analysis 
Accident Prevention Program - Safety Inspection 
Review of New Jobs, New Project, New Construction and 
Proposals 
Employee and Contractor Training Requirements 
Procedures for Handling Insurance Claims 
Pre-employment Medical Examinations 
Periodic/Update Medical Examinations 
Excavation and Trenching 
Hazardous Waste Operations and Emergency Response 
Working in Hot Environments 
Hazards Communication Program 
Respiratory Protective Devices 
Fire Safety 
Electrical Safety 
Health and Safety Rules for Contractors 
Hearing Conservation Program 

These policies and their implementation are central to ITs accident prevention program. 
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Adherence to the HSP was mandatory for all IT personnel and subcontractors assigned to the 

project. All authorized visitors to the work site were also required to abide by the HSP. IT 

is pleased to report the pilot plant project was completed with no safety related incidents or 

injuries to IT personnel or subcontractors. 
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3.0 Design and Specifications 

This phase of the project involved preparation of design and specifications of the pilot 

recovery and treatment system. The conceptual plan prepared by G&M was used as the 

basis for developing the detailed design of the pilot recovery and treatment system. 

Construction drawings were prepared for equipment fabrication and installation. The six ( 6) 

major components of the recovery and treatment system designed by IT were as follows: 

• Infiltration gallery 
• Recovered product tank 
• Air sparger 
• Groundwater and free product pumps 
• Granulated activated carbon columns 
• Leach bed 

The following sections describe the design and specification for each of the above 

components. 

3. 1 Infiltration Gallery 
The infiltration gallery specified by G&M was to have dimensions of 20 feet by 5 feet and to 

include a center sump constructed of 24 inch diameter by 12 feet long (minimum) perforated 
galvanized steel culvert pipe capped at the bottom. The trench portions of the gallery would 

provide a continuous hydraulic conduit for both free phase hydrocarbon and groundwater 

from the surrounding soils to flow into the sump. The trench would be eight (8) to ten (10) 

feet deep. The inner core of the infiltration gallery would be constructed of pea gravel and 

the annular space would be filled with washed medium to coarse grained sand. The sand 

would minimize the potential of clay particles to clog the path of fluid flow. Figure 3-1 

shows the dimensions and construction of the infiltration gallery as actually installed. 

3.2 Recovered Product Tank 

A free phase product recovery storage tank was designed to store recovered product on site. 

The tank capacity was specified by G&M to be 5,000 gallons based on the estimated volume 

of product to be recovered. The material of construction was specified to be 1/4 inch carbon 

steel coated with Mobil 40-A W -13 epoxy, both inside and outside for corrosion protection. 

The tank dimensions were specified to be eight (8) feet diameter by 18 feet long. The tank 
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was designed to be mounted on a box skid for ease of transport and convenience of moving 

the tank around the site. The tank was also equipped with two (2) lifting lugs, a 24 inch 

manhole with cover for inspection access, and a conservation vent to allow the tank to 

breathe during pumping into and out of the storage tank. A pressure gauge at the bottom of 

the tank, measuring in inches of water column, was provided to indicate the level of free 

phase product in the tank. The tank was desig~ed with four ( 4) nozzles at the top and two 

(2) nozzles at the bottom of the tank. Figure 3-2 shows design specifications of the 5,000 

gallon skid mounted recovered product tank. 

3.3 Air Sparger 
Groundwater recovered from the site was specified in the contract to be treated by an air 

sparger. Air sparging is a process by which contaminated water is brought into intimate 

contact with a large volume of air inside a tank, such that volatile organic contaminants 

(VOCs) undergo a phase change (from liquid phase to vapor phase). The VOCs are 

discharged into the atmosphere while the organic free water is removed from the bottom of 

the tank. Air sparging is distinguished from air stripping by the mode of gas-liquid contact. 

Air stripping is the process which occurs in a packed column with large interfacial area while 

air sparging utilizes dispersed air volatilization which occurs at the gas-liquid interface. Air 

sparging was specified by SouthDiv over air stripping due to its more appropriate 

configuration and the ability to process water prone to fouling. 

A concern with air sparging was the release of volatile compounds into the atmosphere. Due 

to lack of actual concentration data of the groundwater to be treated on site at the time of 

designing the air sparger, typical water quality data were used to estimate the air emissions. 

Diesel fuel contains approximately 25 to 30 percent aromatics, five (5) percent olefins, and 

the remainder being paraffins and naphthas. Naphthalene is one of the most soluble 

components of diesel fuel that was targeted for air emission analyses. A naphthalene 

concentration of 5,200 ppb in the sparger influent was used for air emission estimates from 

the air sparger and found to be within the specified acceptable ambient concentration (AAC) 

specified by the FDER (Calculations are included in Appendix A). 

The air sparger was designed to process up to 50 gallons per minute of groundwater. This 

design was based on the anticipated groundwater recovery rate to be experienced at the site 

according to the G&M work plan. The air sparger consisted of an air blower, sparge tank, 
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air distribution sparge pipe, spray nozzle and demister. The air sparger design calculations 

are included in Appendix A. 

3.4 Groundwater and Free Product Pumps 

The pilot treatment system included a groundwater recovery pump and a free product 

recovery pump. The groundwater recovery pump would create and maintain a "cone of 

depression" to promote flow of free product and groundwater into the sump. The 

groundwater pump operation was designed to be controlled by a level probe which would 

maintain a specified level of water in the recovery sump below the surrounding water table. 

The pump was sized to pump up to 50 gpm. The free product pump featured a specially 

designed level probe to differentiate between hydrocarbon and water. The probe would turn 

on the free product pump when the free product level in the sump exceeded the preset level 
and then would shutdown the pump when the thickness of the free product layer dropped 

below 1/8 inch. The free product pump was sized to pump up to 35 gpm. 

3.5 Granulated Activated Carbon Columns 

Two (2) 1,600 pound activated carbon adsorption columns were designed to be used as 

polishing units to remove contaminants contained in the effluent from the air sparger. The 

column shells would be constructed of carbon steel lined inside with high density 

polyethylene. The shells would be equipped with dished heads with viton gaskets and 
separate fittings for adsorbent changeout. The columns would be piped to enable operation 

of carbon columns in series, parallel, or independent modes when "on line," and for 

backwashing. Fittings were provided to include pressure gauges, pressure relief valves, lifting 

lugs, and a metal skid. 

Due to lack of groundwater quality data prior to construction of the pilot treatment plant, 

carbon usage rate was determined based on the maximum anticipated loading of the 

columns. A maximum of 20 milligrams per liter of total organic carbon was assumed for the 

concentration of the influent groundwater. Based on published isotherms, the carbon usage 

rate was estimated to be approximately 20 pounds per day. Actual usage rate would depend 

on the groundwater quality and throughput experienced at the site. Therefore, based on the 

above assumption, the carbon life for one column was projected to be approximately 80 days. 

Appendix A contains the carbon usage calculations. 
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3.6 Leach Bed 

A leach bed was designed to be built on site for disposal of the treated groundwater. A 

falling head percolation test was performed by IT at the Trumbo Point fuel farm to 

determine the hydraulic conductivity. Appendix A contains the results of the test. Based on 

the hydraulic conductivity determined by the test (14.1 ft/day) a larger leach bed than called 

for in the statement of work was provided (26 feet by 56 feet x 4 feet). Figure 3-4 shows the 

leach bed as installed. 

A mounding analyses was performed for a 1,500 square foot recharge gallery using a 

hydraulic conductivity of 14.1 ft/day, with a recharge rate of 50 gpm, which was equal to the 

projected yield from the infiltration gallery. Groundwater was assumed to be three (3) to 

four (4) feet below grade and the infiltration gallery located within 100 feet from the leach 

bed. The mounding under the leach bed was determined to be two (2) to three (3) feet after 

100 days of operation, which was within acceptable limits. Appendix A contains the 

mounding calculations. 
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4.0 Installation of the Pilot Treatment System 

4. 1 Facility Location 

On May 15, 1990 IT made a preliminary site visit to locate underground utilities, select the 

locations for constructing the infiltration gallery and leach bed and to locate the principal 

equipment units of the pilot treatment system. Considering the location of the plume as 

described in G&M's work plan, the location of roadways in the area and the prior excavation 

that had been performed in the vicinity of tank D-4, IT personnel in agreement with NAS­

Key West personnel decided to locate and arrange the units as shown in Figure 4-1. A 

previous excavation performed by NAS-Key West was in close proximity to the indicated area 

of free product and was expanded by IT into the infiltration gallery. The leach bed was 

positioned to the north end of the work area to maintain separation between the marine 

diesel plume in vicinity of tank D-4 and the reported JP-5 plume located on the northern 

portion of the tank farm. The treatment unit was positioned at the western edge of the area 

near the access road. 

4.2 Scheduling of the Installation 

In accordance with the provisions of the contract between SouthDiv and IT, field work on the 

pilot system was required to start the same day as the initial project "kickoff' meeting which 

was scheduled to take place June 5, 1990. To meet this requirement the installation work 

was divided into two (2) phases. The initial effort included the construction of the four ( 4) 

monitoring wells, infiltration gallery, leach bed, and all foundations needed for the two (2) 

pilot treatment unit skids and the recovered product tank. This initial effort took place on 

June 5th through 8th, 1990. 

During this initial effort, arrangements were also made with NAS-Key West personnel and a 

civilian contractor qualified to perform electrical work on the base, to install an aerial power 

supply mounted on poles between building D-29, the fuel farm office, and the ·pilot treatment 

system site. 

Later, upon completion of equipment manufacture and testing, a second installation effort 

took place starting August 14, 1990 at which time the major units were placed on their 

foundations. At this time the influent groundwater and free product removal pumps were 

installed, piping and electrical connections were made to the two pilot unit skids 

TA/7-91/595391\PlFNLSIY.DGS 4-1 



INTERNATIONAL TECHNOLOGY CORPORATION 

(sparger/blower, carbon adsorbers/transfer pump) and the discharge line and control wiring 

between the system and the leach bed were installed. 

The pilot treatment system was started at 11:00 a.m. August 16, 1990. 

4.3 Site Safety 

Prior to starting each day's work on the site during installation, IT conducted a "Tailgate 

Safety Meeting" with all IT and IT subcontractor personnel. Activities planned for the day 

were discussed along with management of safety hazards presented in performing the work. 

All personnel were checked for wearing of proper personal protective equipment. A record 

of these meetings which lists the topics presented and the names of the attendees is provided 

in Appendix B. 

4.4 Construction of Infiltration Gallery 

As discussed with NAS-Key West and SouthDiv personnel at the kickoff meeting, IT 

previously conducted a percolation test (Appendix A) at the site of the pilot test and 

determined that percolation rates were very low. Accordingly, the dimensions of both the 

infiltration gallery and leach bed were modified to make them larger than specified in the 

work plan. 

The influent sump dimensions and construction are shown in Figure 3-1. A 24 inch diameter, 

perforated, corrugated metal pipe, 13 feet long forms the main sump in which the 

groundwater recovery pump (P-101) and free product pump (P-102) were installed. The 

sump was then provided with a secure cover by installation of a steel meter vault 36 inches 

square with cover. The excavation around the sump was backfilled with pea gravel and fine 

washed sand. 

During the excavation of the influent sump, IT monitored both the ambient air and the 

excavated soil using an OVA to detect the presence of petroleum contamination. All 

excavated material was classified as lightly contaminated (OVA readings of 0 to 6 ppm) or 

contaminated (OVA readings of 6 ppm and greater). OVA readings ranged from 

nondetectable to 40 ppm as measured in the excavated material. All excavated soil was 

stockpiled on plastic sheeting and covered with additional sheeting as required under the 

provisions of ITs contract. 
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4.5 Construction of the Leach Bed 

The leach bed was constructed on June 5th and 6th in an excavation approximately 56 feet 

long by 26 feet wide by two (2) feet deep. An approximate six (6) inch layer of one (1) inch 

bedding stone was placed over the bottom of the bed excavation. Four lateral drains 

constructed of perforated, four ( 4) inch diameter SDR 40 pipe were placed longitudinally on 

top of the bedding stone in the excavation. The lateral drains were aligned parallel to each 

other on about eight (8) foot centers and were connected with a four (4) inch diameter SDR 

40 header to the treatment system. 

Additional bedding stone was installed above the lateral drains to within four ( 4) inches of 

the ground surface. A layer of filter fabric was then placed over the surface of the stone and 

the bed backfilled to grade with clean material from the original excavation. The details of 

the construction are shown in Figure 3-4. 

A two (2) inch diameter PVC monitoring well was constructed within the perimeter of the 

leach bed excavation on June 5th. This well functioned as a high groundwater level detector 

for the leach bed. 

As in the case of the excavation for the infiltration gallery, the ambient air and excavated soil 

were monitored for presence of petroleum contaminants using an OVA. Readings taken 

from the excavated soil at the leach bed ranged from nondetectable to six ( 6) ppm. Excess 

soil from the excavation was placed in the lightly contaminated stockpile described in the 

previous section. 

Upon completion of the installation of the leach bed and infiltration gallery, representatives 

of the activity and Avantra, the government contractor operating the Trumbo Point Fuel 

Farm, inspected the site and indicated their satisfaction with site conditions. 

4.6 Monitoring Well Construction 

Four (4) identical monitoring wells were constructed on site June 5th. These monitoring 

wells were designated MW-13, MW-15, MW-16, and MW-17. The locations of these wells 

are shown on Figure 4-1. 
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Borings for the monitoring wells were drilled using a truck mounted rotary rig, eight (8) inch 

outside diameter (OD) hollow stem augers, and a two (2) inch diameter inside diameter (ID) 

rock bit. All downhole drilling equipment was steam cleaned prior to the drilling of the first 

monitoring well boring and subsequently between each monitoring well site to minimize cross 

contamination. 

The monitoring wells were constructed using ten (10) feet of two (2) inch diameter 0.010 

inch slot Schedule 40 PVC screen and five (5) feet of solid Schedule 40 PVC riser. The 

annular space between each borehole wall and well screen was packed with 20/30 grade 

silica sand to minimize fine grained sand and silt from entering the well. After installing the 

sand pack, the remaining borehole and casing annulus was subsequently sealed with 

bentonite and grout materials. Water tight locking caps were fixed to the top of each casing 

to prevent accidental introduction of contaminating materials into the subsurface. On June 

8th, the monitoring wells were sealed from surface runoff using flush mounted steel manholes 

set in four ( 4) inch thick concrete. Monitoring well construction specifications are presented 

in Figure 4-2. 

Proper development of the monitoring wells was accomplished using a teflon bailer until the 

well water was clear and the sediment within the well was removed to the fullest extent 

practical. All water generated during well development was collected in 55 gallon drums for 

proper disposal by the Navy. 

4. 7 Construction of Equipment Foundations 

Soil compaction and forming for the product recovery tank and skid mounted treatment unit 

foundations took place on June 5th and the concrete was poured June 6, 1990. Both 

foundations were constructed using six (6) inch by six (6) inch, No. 10 wire mesh 

reinforcement and 3,000 psi compressive strength concrete. 

The size of the concrete pad built for the product recovery tank was ten (10) feet by 16 feet 

by one (1) foot thick. Three (3) concrete beams, each 16 feet long and spaced 11 feet center 

to center, were constructed for the treatment unit skid foundation. 
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4.8 Disposition of Excavated Materials 
During the excavation of the infiltration gallery and the leach bed, IT monitored both the 

ambient air and the excavated soil using an OVA to detect the presence of petroleum 

contamination. All excavated material was classified as "lightly contaminated," (OVA 

readings of 0 to 6 ppm) or "contaminated," (OVA readings of 6 ppm and greater) and stored 

in segregated stockpiles on plastic sheeting and covered with additional sheeting. The 

treatment or disposal of this excess excavation is the responsibility of SouthDiv or the NAS­

Key West under the provisions of the contract. 

Transport of the excavated soils to the stockpiles was accomplished with a Mack 18 cubic 

yard dump truck. The dump truck body was cleaned of all residual soil and inspected prior 

to leaving the site. The 680 Case backhoe and 225 CAT excavator employed on site were 

also cleaned and inspected before leaving the site. 

4.9 Dewatering of Excavations 
IT arranged for a licensed waste hauler to stage a 6,000 gallon tanker on site to receive any 

contaminated water and free product encountered in the course of performing the 

excavations for the treatment system. A total of approximately 1,000 gallons of water/fuel 

mixture was pumped into the tanker from the excavations. 

Saturated soils from the excavations were initially placed in a 20 feet by 20 feet staging area 

located near the excavation. Plastic sheeting covered the ground at the staging area and 

directed runoff from the excavated soils back into the excavation. A Honda pump removed 

the water from the excavation to the tanker. Flow rates and fluid levels in the tanker were 

monitored continuously during pumping to prevent overfill. 

4.10 Demobilization of Pilot Treatment Equipment 
Following completion of the test operation period, IT removed the pilot treatment equipment 

from the site on May 29, 1991. The free product recovered during the pilot plant operation 

was removed from the recovered product tank on April 30, 1991 and transported by an 

approved waste hauler to an approved recycling facility. A copy of the transportation and 

receiving manifest is included in Appendix B. In accordance with the modified contract, the 

5,000 gallon recovered product tank was left on site and is now the property of the Navy. All 

aboveground piping associated with the treatment system was cut into approximately 20 foot 
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sections suitable for transport by truck and placed in a designated location for disposal by the 

activity in accordance with arrangements made with activity personnel. 

The pilot unit was transported to ITs Ocala, Florida facility where the partially used carbon 

was removed from the unit and regenerated in an approved recycling facility. 
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5.0 Data Acquisition and Operations 

The pilot treatment system was operated for 180 days as specified in the statement of work. 

The sampling and operation of the treatment system was performed by two (2) local 

operators stationed at Key West, Florida. The sampling and operation procedures followed 

during the performance of this project are described in the following sections. 

5. 1 Sampling and Groundwater Level Measurement 

A prescribed sampling and monitoring protocol was followed for all sampling activities. The 

sampling protocol specified the procedures for sampling influent/ effluent of the pilot 

treatment units, four ( 4) monitoring wells, and a single sampling of excavated soils removed 

during the installation of the pilot treatment unit. 

5. 1. 1 Sampling Location and Frequency 

Table 5-1 shows the schedule of all sampling activities. All of the sampling activities were 

performed except those for three (3) monitoring wells that were found to contain free phase 

product and therefore were not sampled following receipt of variance from SouthDiv. 

5.1.2 Sampling Equipment and Procedures 

The sampling activities included collection, preservation, packaging, handling, shipping and 

storage of samples performed in accordance with procedures described by any or all of: the 

US EPA, National Institute of Occupational Safety and Health (NIOSH), American Society 

of Testing and Materials (ASTM), Florida Department of Environmental Regulation 

Supplement A to Standard Operating Procedures and QA Manual dated June of 1981. 

• Soil Sampling - Two (2) composite soil samples were collected from the 
excavated soil stockpiled at the site. Soil sampling was performed using a 
stainless steel trowel and a stainless steel bowl for compositing the samples. 
Five (5) soil samples were taken from five (5) discrete locations from the 
excavated soil pile and composited to one (1) sample. A similar set of five (5) 
soil samples were taken from another five (5) discrete locations for compositing 
to provide a second soil sample. Composite soil samples were transferred into 
two (2) 250 ml sample bottles for shipment to the laboratory for analyses as 
specified in Table 5-1. The results of these analysis were provided to the 
activity environmental department and are included in Appendix E. 
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• Groundwater Sampling - Standard activities involved with groundwater 
sampling included water level measurement, well purging, and sample 
collection. A minimum of three (3) casing volumes was removed prior to 
sample collection from the monitoring well. Removal of three (3) casing 
volumes permitted the collection of a representative groundwater sample not 
influenced by the water originally present in the monitoring well casing while 
not overpumping the monitoring well. If the monitoring well dried up during 
purging, it was allowed to recover until enough water was available to sample. 
Prior to purging as well, it was necessary to determine the volume of water 
present in the well casing. The calculation of well volume was conducted as 
follows: 

Measured inside diameter of well casing 

Measured the static water level (as described above) 

Determined the total depth of the well from the measuring point 

Calculated the number of linear feet of static water (total depth of the 
well minus the static water level) 

Calculated the volume of water in a two (2) inch ID well casing using 
the equation: 

v = 0.1632h 

Where, 

v 
0.1632 

h 

= 
= 

= 

Volume of water (gallons) 
Conversion factor constant for well diameter 
of two (2) inches 
Height of water in well (feet) 

Mter a monitoring well was properly purged, the monitoring well was sampled 
within three (3) hours with a teflon bailer. Dedicated teflon bailers were used 
to avoid cross contamination. An example of a sample collection log used by 
IT for recording well purging and sample collection data during groundwater 
sample collection is shown in Appendix D. 

Water sample collection for Volatile Organic Compounds (VOCs) EPA 
Method 601/602, Polynuclear Aromatic Compounds, EPA Method 610, and 
Acid and Base Neutral Compounds, EPA Method 625, was performed in 
accordance with the following procedures: 
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Volatile Organic Compounds 

Two (2) ml screw cap vials with teflon lined silicone rubber septa (US 
EPA approved vials) were filled to overflowing and sealed without any 
entrapped air bubbles. 

Each vial was placed in a cooler. 

The samples were not composited. 

A sample collection log, chain of custody record, a laboratory request for 
analysis form and a sample label was filled out in the field. These 
forms, except for the sample collection log, were sent with the samples 
to the laboratory. 

The sample bottles were placed in a cooler with sufficient packing to 
prevent breakage during shipment. 

The cooler was packed with ice to maintain the samples at four ( 4) 
degrees Celsius during shipment, sealed and transported to the 
laboratory. 

Acid and Base Neutral Extractable Compounds and Polynuclear Aromatic 
Compounds 

One (1) liter amber glass sample bottle complete with teflon lined caps 
were filled to capacity and sealed. 

The sample bottles were placed in a cooler with sufficient packing to 
prevent breakage during shipment. 

A sample collection log, a chain of custody record, a request for analysis 
form and a sample label were filled out in the field. These forms, 
except for the sample collection log, were sent with the samples to the 
laboratory. 

The cooler was packed with ice to maintain the samples at four ( 4) 
degrees Celsius during shipment, sealed and transported to the 
laboratory. 

Sample integrity was further enhanced through a few general sampling 
precautions as follows: 

Surgical style latex or Nitrile gloves were used during sample collection. 
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Samples, preservations and sample containers were handled carefully to 
minimize exposure time and potential for evaporative loss and/ or 
airborne contamination. 

Samples were delivered to the analyzing laboratory within 24 hours 
following sample collection. 

• Process Water Sampling - Sampling ports were provided on both the inlet and 
outlet of the air sparger and the carbon adsorption column. Three (3) sample 
ports were sampled, two (2) at the inlet and outlet of the air sparger and one 
(1) at the outlet of the carbon adsorption column. 

Sampling for VOCs was performed as described in the previous section using 
40 ml vials. Samples were obtained directly from the sampling ports without 
any other sampling equipment. 

5. 1.3 Procedure for Decontamination of Sampling Equipment 

Sampling and monitoring equipment that came into contact with groundwater, except in cases 

where dedicated equipment was used, was decontaminated by the following steps: 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Cleaned with tap water and laboratory grade detergent, using a brush, if 
necessary, to remove particulate matter and surface films. 

Rinsed thoroughly with tap water. 

Rinsed with distilled water. 

Rinsed twice with solvent (pesticide grade or nano grade isopropanol). 

Rinsed with distilled water. 

5. 1.4 Sample Handling and Analysis 

Following sample collection, the samples were sent to the laboratory for analysis. The 

following procedures for shipping and sample custody were followed to be able to track 

samples from the field to the laboratory. Chain of Custody and Request for Analyses forms 

(Appendix D) were filled out prior to shipment of samples. 

• Field Storage and Shipment of Samples - As soon as samples were collected 
and preserved, they were stored in an ice chest packed with an adequate 
amount of ice. Field personnel checked that sample container lids were tight 
and secure before storing samples in an ice chest. Samples were shipped within 
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24 hours to the EPA approved IT Analytical Services (ITAS) laboratory in 
Knoxville, Tennessee, via overnight delivery to minimize sampling holding 
times. 

• Sample Analysis - The analytical method for each sample bottle were 
identified on the sample label and the request for analysis forms. The 
analytical methods for each sample are identified in Table 5-1. 

5. 1.5 Water Level Measurements 

Liquid level measurements in each monitoring well were made from a surveyed measuring 
point located at the top of well casing. Liquid level measurements were made using an 

electronic probe accurate to hundredth of a foot. The method used to measure liquid levels 

is described below: 

• Electronic Probe- Using an electronic water level indicator, lower the probe 
down the center of the well casing. When the probe enters the liquid, an alarm 
will sound. Note the depth to liquid from the measuring point and record the 
depth to liquid in a field log. Repeat the measurement two (2) more times to 
ensure the reading is accurate. Subtract the average depth to water from 
measuring point elevation to find the elevation of the liquid level in the well to 
the nearest 0.01 foot. 

5.2 Pilot Treatment System Performance Monitoring 

Inspection of the treatment system was necessary to record performance information, 

maximize the uninterrupted operation, and to determine effectiveness of the specific 

components of the treatment system. The components inspected were the infiltration gallery, 

groundwater recovery well pump, free product pump, recovered product tank, air sparger, 

carbon adsorption system, and leach bed. The treatment system was attended locally by two 

(2) temporary employees. These two (2) IT operators inspected the treatment system at least 

once weekly. A log (Appendix B) was kept of each inspection in which deficiencies requiring 

repair were noted. The piping and instrumentation diagram (Drawing No. AD200058) was 

used to trouble shoot equipment malfunction during site inspections. Minor problems were 

corrected by the inspection crew and recorded in the log or else IT personnel at Tampa were 

notified for major breakdowns. The manufacturer's operation manual was used for obtaining 

detailed information on each component of the treatment system. 
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5.2. 1 Performance Data 

Following the prescribed operating schedule of inspections (Table 5-1), IT operators 

recorded the input/ output of the pilot treatment system as measured by flow meters at the 

following points of the process: 

• Flowmeter /totalizer FQ-101 - Sparger influent 
• Flowmeter /totalizer FQ-102 - Sparger effluent 
• Flowmeter/totalizer FQ-103- Discharge to leach bed 
• Flowmeter/totalizer FQ-104- Influent to the recovered product tank 

Readings were also made and recorded to document the level of liquid in the recovered 

product tank. 

5.2.2 Equipment Checks 

In addition to the inspections presented above, IT operators also performed the following 

equipment checks: 

• Groundwater Pump - Turned the "ON" toggle switch, located at the front of the 
control panel, for the groundwater pump from "AUTO" to "MAN" for 
approximately two (2) seconds to confirm the operating status of the pump. 

• Free Product Pump - Turned the "ON" toggle switch, located at the front of the 
control panel, for the product pump from "AUTO" to "MAN" for approximately 
two (2) seconds to confirm the operating status of the pump. 

• Flow Totalizer FQ-104 - Readings from this totalizer, which monitored the total 
volume of recovered product from the infiltration gallery, were recorded. The 
totalizer was inspected for variances. 

• Air Blower P-104 and Pressure Gauge PI-103 - The motor and fan of the air 
blower were inspected regularly for proper operation. 

• Pressure Gauges PI-104, PI-105, PI-106, Pl-107, PI-108, and P-109- These 
pressure gauges provided indication of increased resistance within the treatment 
pressure systems and were not permitted to go beyond a 10 psi pressure 
differential in order to prevent rupture of the filter bags. The gauges were 
inspected for variances. 

• Differential Pressure Switch DPSllli-101 -This fail/safe switch prevented 
excessive buildup of back pressure in the bag filters and the carbon· adsorption 
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columns. The switch was an adjustable differential pressure switch that could 
be preset between 2.5 psi to 20 psi and was inspected regularly for variances. 

• Monitoring Wells- The four (4) monitoring wells were inspected to check for 
presence of free phase product (if any). Presence of free phase product 
excluded those monitoring wells from further groundwater sampling and 
analyses. 

5.2.3 Teledialer 

The treatment system was equipped with a teledialer that monitored the operation of the 

treatment system and dialed specified telephone numbers in the event any of the four ( 4) 

fail/safe interlocks was energized. The four (4) fail/safe interlocks were (i) high level in 

recovered product tank, (ii) differential pressure switch was exceeded, (iii) high liquid level in 

the air sparger, and (iv) high water level in the leach bed. Power failure also triggered an 

alarm for the teledialer to call the specified phone numbers. 

The teledialer was connected to a dedicated telephone line; (305) 294-2166. When an alarm 

was detected, the teledialer automatically dialed three (3) specified telephone numbers in 

sequence until one of the calls was received and acknowledged. The teledialer announced in 

English the exact nature and location of the alarm utilizing a preprogrammed message. The 

three (3) telephone numbers specified to be called were; (1) operator's work phone, (2) 

operator's home phone, (3) IT Corporation, Tampa, Florida office. The teledialer could also 

be called anytime from any telephone, and provide a complete report of the current alarm 

status. With a battery backup, the teledialer was invaluable in monitoring the operation of 

the pilot treatment system. 

TA/7-91/595391\P1FNLSTY.DG8 5-7 



INTERNATIONAL TECHNOLOGY CORPORATION 

6.0 Findings and Results 

The Pilot Study at the tank D-4 site, Trumbo Point Fuel Farm, was designed to apply a 

specified technology to recover free product and remediate contaminated groundwater. The 

study also incorporated the monitoring program required to evaluate the effect of 

treatment/recovery on the site. Monitoring wells were incorporated into the design so that 

groundwater levels could be measured, samples could be collected, and approximate 

contaminant concentrations could be established. Groundwater and free product elevations 

in the wells were measured to detect the presence of a cone of depression created by 

pumping from the infiltration gallery sump. The level of free product in the monitoring wells 

was also measured to monitor changes in the thickness of free product. Data which provided 

a means to evaluate the treatment system process performance was also generated and 

included the analyses of the influent and effluent stream samples for the air sparger and 

activated carbon units, and measurements of the recovered free product and volume of 

groundwater recovered. 

6. 1 Equipment Performance 
The Pilot Treatment system operated successfully for the specified period of time (180 days). 

There were minor interruptions in the operation of the pilot treatment system due to power 

failure, fouling of filters, equipment breakdown and routine preventive maintenance. The 

longest continuous downtime period was one (1) week due to blower failure. All of the 

maintenance work was done by ITs temporary employees on site and none of the treatment 

equipment had to be replaced or shipped off site for repair during the performance of the 

project. Appendix B contains the inspection logs maintained by the operators. 

The low horizontal hydraulic conductivity at the site prevented the infiltration gallery sump 

from recovering sufficient amounts of groundwater to evaluate the treatment system 

effectively. The anticipated yield of 50 gpm was not realized even though the infiltration 

gallery was constructed larger than originally designed. The actual groundwater yield was 

approximately one ( 1) gpm. The total amount of groundwater recovered during the pilot 

study was approximately 155,000 gallons (Figure C-1). 

Although the air sparger and the activated carbon units performed well during the study 

period treating recovered groundwater, the infiltration gallery failed to deliver sufficient 
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throughput required to properly evaluate the effectiveness of these treatment system unit 

operations. In addition, the groundwater and free product recovery pumps' performance 

could only be marginally assessed. 

The amount of free phase product recovered through the infiltration gallery sump was 

approximately 1,000 gallons during the study period (Figure C-2). This recovery is 

significantly lower than the anticipated volume specified in the contract statement of work. 

The low conductivity of the soils impeded the expected free product recovery and therefore 

monitoring wells adjacent to the infiltration gallery continue to indicate the presence of 

several feet of remaining free product. 

A meaningful evaluation of the effectiveness of the air sparger to remove volatile 
hydrocarbons could not be performed. Groundwater samples were obtained from influent, 

air sparger effluent, first stage carbon effluent, and labeled "influent," "effluent - 1," and 

"effluent- 2," respectively. At a throughput of approximately one (1) gpm, concentrations of 

specific volatile organic compounds were effectively reduced to below method detection 

limits in all air sparger effluent samples (Table 6-1). However, samples obtained on 

November 16, 1990 had detectable volatile and polynuclear aromatic hydrocarbon compounds 

remaining in the effluent sample. This was attributed to the reported malfunction of the 

groundwater pump which had pumped some free phase hydrocarbon into the air sparger. 

This was later confirmed by the laboratory results which reported higher effluent 

concentrations of hydrocarbons than the influent concentrations. 

Due to excessive retention period in the air sparger, hydrocarbon contaminant loading of the 

activated carbon was minimal. In accordance with the statement of work, IT was required to 

evaluate the performance of activated carbon alone in removal of both organic and inorganic 

constituents. Therefore, during the final month of the pilot test, the air sparger was bypassed 

and the recovered groundwater was routed directly into the activated carbon units to evaluate 

their performance independently. Samples were obtained from the influent, first stage 

effluent, and second stage effluent of the carbon units. These samples were labeled 

"influent," "effluent - 1," and "effluent - 2," respectively and analyzed for specified parameters 

(Table 6-2). Groundwater samples were also obtained from the influent and effluent of the 

carbon units for total dissolved solids (IDS) analyses. The IDS analyses were performed to 

determine the effectiveness of activated carbon to remove dissolved inorganic constituents 
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(Table 6-3). The TDS results do not offer any conclusive evidence of inorganic constituent 

removal in the activated carbon units. 

6.2 Site Evaluation 

Data was collected from the monitoring wells constructed during the installation phase of the 

pilot study. This data was collected to monitor the effect of the treatment process on 

groundwater quality and recovery of free product at the site. An analysis of this data 
provides a basis for a site evaluation. 

6.2. 1 Groundwater Quality 

The analytical results for samples from monitoring well MW 9-13 during the pilot treatment 

study were examined to determine the effect of the treatment process on groundwater 

quality. As reported in Table 6-4, the concentrations of parameters as analyzed by EPA 

Methods 601, 602, and 625 ranged from non-detectable to the maximums listed as follows: 

Parameter 

Trichlorofluoromethane 
Methylene Chloride 
Ethylbenzene 
Total Xylenes 
Naphthalene 

Maximum Concentration 

14 ug/L 
26 ug/L 
5 ug/L 

17 ug/L 
33 ug/L 

Date of Sampling 

December 13, 1990 
September 20, 1990 
December 13, 1990 
January 29, 1991 
October 25, 1990 

Although slight variations in contaminant concentrations in the groundwater at the site were 

observed, no perceptible trends which could be attributed to the operation of the pilot 

treatment system were noted in the samples from MW 9-13. The presence of free product in 

monitoring wells MW 9-15, MW 9-16, and MW 9-17 prevented the collection of additional 

groundwater samples from these wells for use in the groundwater quality analysis. 

6.2.2 Free Product Recovery 

In an effort to observe the hydrocarbon layer thickness in the subsurface and to evaluate the 

progress of hydrocarbon recovery, measurements of free product thickness and elevation in 

the monitoring wells and the infiltration gallery sump were recorded. An analysis of these 

measurements revealed that both the thickness and elevation of the free product layer in the 

monitoring wells varied from one measuring event to the next. Since no pattern of change 
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was apparent, IT consulted previous reports and other relevant literature in an attempt to 

explain this phenomenon. 

The RI performed by IT (Section 2.4.2) including an assessment of the tidal influence on the 

groundwater at the site. An apparent correlation between fluctuating groundwater levels in 

nearby monitoring wells (elevations ranged from 0.4 to 3.0 feet MLS) and sea levels was 

noted during the assessment period (August 1990). Therefore, the variation in measured 

elevation in the monitoring wells may be attributed to the influence of the tide. 

Another document consulted was a paper by Kemblowski et al (GROUNDWATER, 

"Hydrocarbon Thickness Fluctuations in Monitoring Wells," March-April 1990). The authors 

describe this phenomenon as it was observed at two (2) locations with similar site 

characteristics (i.e., low hydraulic conductivity and fluctuating groundwater elevations) and 

evaluate its causes. They noted that during a period of rising groundwater, some of the 

subsurface hydrocarbon may be entrapped in the zone between the low and high 

groundwater /hydrocarbon interfaces. With falling groundwater, the trapped hydrocarbon is 

released. In monitoring wells, the result is observed as a hydrocarbon layer with a thickness 

which fluctuates inversely with the interface elevation. This effect is exaggerated by a low 

hydraulic conductivity of the soil on a site because higher vertical fluid velocities will be 

realized in the monitoring well during periods of changing water levels. The difference in 

elevation between the liquid in the wells and the liquid in the soil results in a net transfer of 

free product from one location to the other as illustrated in Figure C-3. The data presented 

in Figures C-4 through C-6 provide evidence that the phenomenon as described above may 

be occurring on site. The geological information presented in Section 2.2 of this report also 

supports this conclusion. 

The authors of the paper conclude that conventional methods based on well measurements 

are inappropriate for estimating the hydrocarbon thickness on a site with the aforementioned 

subsurface characteristics. The conventional hydrocarbon bailing test would not be an 

appropriate alternative measurement technique since the test also assumes an equilibrium 

condition exists between the liquid levels in the well and the soil around the well. An 

evaluation of additional alternative measurement technologies was not considered by IT 

during the pilot treatment study. 

TA/7-91 /595391 \P1FNLSfY .DG8 6-4 



INTERNATIONAL TECHNOLOGY CORPORATION 

The groundwater and free product elevations in the monitoring wells adjacent to the 

infiltration gallery (MW 9-15, MW 9-16, and MW 9-17) were also measured to estimate the 

zone of influence created in the subsurface around the infiltration gallery by the groundwater 

extraction process. Compensated groundwater elevations for the wells and the sump were 

calculated by assuming specific gravity values of 1.0 for the groundwater and 0.8 for the free 

product. The data indicate the creation of a zone of influence which extended from the 

infiltration gallery sump and encompassed monitoring wells MW 9-15, MW 9-16, and MW 9-

17 (Figures C-7 through C-16). 
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7.0 Conclusions and Recommendations 

7. 1 Interim Project Review and Conclusion 
In September of 1990 IT performed an internal project review of the pilot study project as 

part of ITs routine Quality Control program. The initial data was reviewed and the low 

groundwater throughput rates noted. It was decided to continue the program for another 

month to allow the groundwater and free product regime to stabilize further and hopefully 

improve before addressing the need to take some form of corrective action. In October the 

pilot unit's production had improved slightly but the groundwater throughput rate was still in 

the range of one (1) to two (2) gpm average flow as measured by the unit's flow meters. 

IT contacted and advised SouthDiv of the unit performance. Mter some discussion it was 

decided to continue with the program since the unit was achieving some limited beneficial 

effect on conditions at the site. On December 4th of 1990, representative of IT visited 

SouthDiv's offices and presented an interim report on the unit's performance. Although 

loadings to the sparger and adsorption system were low, and therefore less meaningful, the 

treatment process was very effective in removing petroleum contamination from extracted 

groundwater. The amount of free product recovered was about ten (10) percent of the 

quantity projected in the contract statement of work. 

Based on the discussion at the meeting, it was agreed that IT would investigate alternative 

methods to accelerate free product recovery and to remediate soil and groundwater at the 

tank D-4 site. On January 24, 1991, IT recommended that SouthDiv consider a possible 

modification to the scope of the contract that would consist of: 

• Selective trenching in the D-4 tank area to locate and recover free product and 
excavation of excessively contaminated soils 

• Performance of two (2) preliminary evaluations, one of the soil matrix, and a 
second of the naturally occurring organisms present at the tank D-4 site for 
determining the feasibility of bioremediation of the petroleum contamination. 

IT prepared a proposed scope of work with a budget cost estimate for this effort and 

submitted the proposal to SouthDiv on March 1, 1991. 
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7.2 Conclusions of the Pilot Study 

Based on the data obtained during this pilot treatment study, IT concludes that: 

1. A groundwater/free product recovery system of the type designed does not appear to 
be a feasible technology to remediate the marine diesel plume at the tank D-4 area at 
Trumbo Point Fuel Farm. The low hydraulic conductivity of the subsurface soils on 
site limits the formation of a capture zone, groundwater recovery and transport of free 
product. 

2. The treatment system consisting of an air sparger followed by activated carbon 
adsorption, to the extent the processes were loaded by the limited throughput, 
performed adequately. 

3. The presence of free product to the extent indicated by surface and interface levels 
measured in monitoring wells in the vicinity of tank D-4 does not correspond with 
observed accumulations of fuel in excavations or below surface structures in the same 
area. 

7.3 Recommendations for the Tank D-4 Site 

Addressing the contaminated area in the immediate vicinity of tank D-4, extensive excavation 

by trenching or a multi-well recovery system would be necessary to obtain sufficient 

groundwater recovery rates to remediate the site in a reasonable time using a groundwater 

extraction and treatment system. 

To expedite free product recovery and to perform remediation of the excessively 

contaminated soils and groundwater, IT recommends that SouthDiv consider a further effort 

to: 

• Excavate and remove excessively contaminated soil as necessary to gain 
improved access to free phase product. The excavation would begin in the area 
in which the highest concentration most likely exists based on all information 
obtained to the present time. The resulting excavation would be backfilled 
using gravel to increase drainage and could include leaving in place a piping 
network distribution system to be used in the later remediation phase of the 
project to provide nutrients and oxygen for bioremediation activities. 

• Perform a site bioassessment and biotreatability study to determine applicability 
of bioremediation for the subject site. 

TA/7-91/595391 \P1FNISIY.DG8 7-2 



INTERNATIONAL TECHNOLOGY CORPORATION 

7.3. 1 Free Product Recovery 
IT recommends that further efforts be made to remove excessively contaminated soil and 

free phase product from the site by trenching and excavating areas where free phase product 

has been observed to be present. Based on prior work IT has performed, such excessively 

contaminated soil ( > 30,000 mg/kg Total Petroleum Hydrocarbons) cannot be effectively 

treated in-situ in reasonable timeframes, by bioremediation. 

IT has made inquires of both NAS-Key West personnel and employees of Avantra, the 

government contractor responsible for the operation of the marine diesel storage facilities at 

Trumbo Point (Site 9). As reported, the fuel leak which caused the petroleum contamination 

in the vicinity of tank D-4 occurred in the early 1980's in an underground suction or return 

line between tank D-4 and the D-26 pumphouse (see Figure 4-1). Avantra personnel report 

that free product is still seeping into the valve pit located between tank D-4 and the D-26 

pumphouse. With respect to the effort to recover free product, the area described above 

would appear to be where further work to recover free product should be focused. It is 

suggested that excavation be performed in this area to capture the free product contained in 

the soil and that any free product encountered be recovered through the infiltration gallery 

constructed under this project. Initially a trench from the present sump in the direction of 

KWM-04 could be excavated. An additional trench could be dug laterally starting at the 

existing infiltration gallery sump and proceed parallel to the line of monitoring wells MW 9-

15, MW 9-16, and MW 9-17. These wells have also shown presence of several feet of free 

product. 

It is anticipated that excavation of these two (2) trenches would provide the greatest 

opportunity to encounter free product based on available data. If free product is 

encountered, excavation could continue (subject to protection and preservation of facilities 

and structures) to recover as much excessively contaminated material as possible. OVA 

readings should be used to determine the extent of the contaminated soil. The soil removed 

from the excavation could be stored on site on plastic liners. As the excavation proceeds, it 

could be periodically backfilled with gravel and a piping network installed which may be 

useful for subsequent remediation activities. In the event bioremediation proves feasible, this 

initial distribution system could be further developed into a grid of piping laid in the gravel 

or in-situ soil for the injection of hydrogen peroxide and nutrients. 
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A selection of disposal/treatment methods could then be made which would be dependent 

upon the total volume of excavated material. On site incineration would be cost effective if 

the total volume of excavated material exceeded 2,000 cubic yards. Considering the 

previously excavated material is still on site, IT believes the total volume of material to be 

treated would be close to 2,000 cubic yards. 

If on site thermal treatment of the excavated soil is selected, pre-burn analysis of the soil 

would have to be performed prior to executing this method. The FDER places restrictions 

on certain pollutant levels (such as certain metals) in soils to be incinerated. Based on data 

from the pilot study, it is not anticipated that these levels would be exceeded. The 

incineration would be performed after the excavation phase is complete to thermally treat all 

contaminated soils on site in one campaign. The soil currently on site from previous 

excavations would also be incinerated by this method. The incineration process should 

proceed rather quickly considering that mobile incinerators are typically permitted to process 

up to 25 tons per hour. The soil exiting the incinerator should be clean fill suitable for 

backfilling any excavations or for regrading of the site. 

7.3.2 Remediation of Remaining Petroleum Contamination 

Bioremediation has the potential to treat groundwater, facilitate contaminant desorption from 

the soil and, subsequently, treat that desorbed material. Bioremediation would utilize 

naturally existing bacteria that are present in the contaminated aquifer to biodegrade the 

petroleum contaminants. A preliminary effort consisting of a bioassessment followed by a 

biotreatability study is needed to evaluate certain site specific environmental conditions and 

to measure the change in the rate of biodegradation in response to variations in certain of 

these conditions which can be controlled. The specific content and objectives of the 

bioassessment and biotreatability were recently presented in the proposal submitted to 

SouthDiv on March 1, 1991. 

The site bioassessment would be performed to determine whether or not the potential for 

bioremediation exists. Soil and water samples would be analyzed and tested to determine 

the principal factors that influence bioremediation performance: 

• Microbial enumerations - this provides an estimation of the density of total 
heterotrophic bacteria and hydrocarbon degrading bacterial. 
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• pH- the pH should be within the range of six (6) to eight (8) for optimum 
biological activity. This will be used to determine if pH adjustment is needed 
at the startup of the bioremediation process. 

• Microbial stimulation - this test demonstrates the bacterial response to 
nutrients and oxygen augmentation. 

• Nutrient analysis - background nutrient levels are analyzed to determine the 
nutrient addition schedule. 

• Nutrient adsorption - this test is performed to determine the affinity of the soil 
for nutrients. 

• Oxygen delivery potential- this test is performed on a soil/water composite. It 
is designed to determine the rate of hydrogen peroxide decomposition, oxygen 
off gassing, and persistence of dissolved oxygen in the water. 

• Mineral analysis - calcium, magnesium, and iron content in the groundwater are 
analyzed since these minerals are potential catalysts for accelerating the 
degradation of hydrogen peroxide in the precipitation. 

• Nutrient compatibility analysis - this test is used to examine the interaction of 
groundwater with inorganic nutrients. 

The bioassessment evaluation process and report preparation are estimated to take a total of 

four (4) to six (6) weeks to complete. The objectives and content for a treatability study will 

be determined following the review of the site bioassessment data. 

The biotreatability study would assess the degradability of the hydrocarbon of interest by 

native bacteria and establish parameters for managing controllable environmental factors to 

optimize the bioremediation process. A computerized respirometer would be employed to 

measure the rate of oxygen utilization and hydrocarbon dissipation in soil/water microcosms. 

The study would continue over a period of 12 weeks or until oxygen utilization has subsided. 

Microcosms (sample subsets containing organisms, substrate and media) representing various 

treatment conditions along with a control would be utilized to compare the untreated 

microcosms with those of the biologically inhibited control. Measurements of oxygen 

utilization and hydrocarbon dissipation an be made and equated with biodegradation. Study 

treatment parameters would be designed to provide varying degrees of stimulation to the 
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indigenous bacteria. These microcosms would be prepared using soil collected from the most 

contaminated areas of the site. 

7.4 Recommendations for the Trumbo Point Fuel Farm 
On March 21, 1991 IT personnel met with personnel from SouthDiv's UST section to discuss 

the results of the pilot treatment study as they related to the project to assess and remediate 

petroleum contamination at the nearby US Coast Guard Dock at Trumbo Point Annex. At 

that meeting, the overall situation at the Trumbo Point Fuel Farm was discussed from the 
perspective of how best to proceed with remediation efforts within the context of Florida 

regulations for addressing petroleum contamination. 

It was recognized that the current IT contract modification to perform the pilot plant study 

was in reality a response measure to hopefully reduce ongoing migration of petroleum into 

Fleming Channel on the north side of the Fuel Farm. Under the conditions that existed, the 

project was undertaken without the usual preliminary contamination assessment effort which 

would have included plume definition and aquifer characterization. Such an effort if 
conducted on the entire site would also have addressed the JP-5 plume as well. 

The meeting concluded with the stated intention to treat the fuel farm as one (1) site and to 

proceed with the normal approach prescribed under FAC 17-770, namely to consider the 

present work as part of an Initial Remedial Action effort and proceed with the performance 

of a contamination assessment, followed by a Remedial Action Plan. IT concurs with this 

course of action. 
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.. 

TYPE OF PRE 
-'HAl.YSIS .,. START" 

UP 8(1~ ~ 9/W'¥) Dn3J90 9P!JJ90 
. 

EPA 601 1/WATER 1/ 
WATER 

EPA 602 1/WATER 21/ 3/ 3/ 3/ 3/ 
+ 1 QA WATER WATER WATER WATER WATER 

+7QA + 1 QA + 1 QA + 1 QA + 1 QA 

EPA 610 21/ 3/ 3/ 3/ 3/ 
WATER WATER WATER WATER WATER 

EPA 625 1/WATER 1/ 
WATER 

EPA 1310 2/SOILS 
EXTRACTION 

EPA 1010 2/SOILS 
IGNITABIUTY 

EPA 7060 2/SOILS 
ARSENIC 

EPA 7131 2/SOILS 
CADMIUM 

EPA 7191 2/SOILS 
CHROMIUM 

EPA 7420 2/SOILS 
LEAD 

EPA 9020 TOTAL 2/SOILS 
HALOGENS 

lUfALNO.OF ONE+ SEVEN ONE+ ONE+ ONE+ ONE+ 
SHIPMENTS + 

• Three water samples plus one QA sample shipped every day for seven days during startup. 
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TABLE 5-1 
SAMPLE TYPE AND ANALYSES PREFORMED 

' NAs-KEY WEST 
KEY WEST, FlORIDA 

' 
DATEOF'SAMPUNG 

10/4fllll •1or.!:ifllll 1112J90 nn51,JD 11/29190 12/13,'90 

1/ 1/ 1/ 
WATER WATER WATER 

3/ 3/ 3/ 3/ 3/ 3/ 
WATER WATER WATER WATER WATER WATER 
+ 1 QA + 1 QA + 1 QA + 1 QA + 1 QA + 1 QA 

3/ 3/ 3/ 3/ 3/ 3/ 
WATER WATER WATER WATER WATER WATER 

1/ 11 1/ 
WATER WATER WATER 

ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ 

I 1J9191 1(<19191 2/13.191 

1/ 
WATER 

3/ 3/ 3/ 
WATER WATER WATER 
+ 1 QA +1 QA + 1 QA 

3/ 3/ 3/ 
WATER WATER WATER 

1/ 
WATER 

ONE+ ONE+ ONE+ 

2(1:1/91 

1/ 
WATER 

3/ 
WATER 
+ 1 QA 

3/ 
WATER 

1/ 
WATER 

ONE-

lUfAL 
NO.. 

SAMP-
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7 

65 

63 
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0 
GJ 
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0 
;<:) 
'U 
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~ 
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0 z 
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TABLE 5-1 
SAMPLE TYPE AND ANALYSES PREFORMBJ 

NA5-I<EY WEST 
KEY WEST, FlORIDA 

DATE OF SAMPLING 
TYPE OF PRE TUTAL 

ANALYSI.S START· NO. 
Ul" B/16!00* 8fJIJ!OO 9/6/00 9(13100 9P!Jtoo 10/4,91 10/25,91 11/2190 11(1:i/90 11/29/90 12(13100 1f.ll91 1/29191 2/!3191 2P1f.l1 SAt.IIP... 

lE5 

EPA 601 1/WATER 1/ 1/ 1/ 1/ 1/ 1/ 7 
WATER WATER WATER WATER WATER WATER 

EPA 602 1/WATER 21/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 65 
+ 1 QA WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER 

+ 70A + 1 OA + 1 OA + 1 OA + 1 OA + 1 OA + 1 OA + 1 OA + 1 OA + 1 OA + 1 OA + 1 OA +10A + 1 OA + 1 QA 

EPA 610 21/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 63 
WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER 

EPA 625 1/WATER 1/ 1/ 1/ 1/ 1/ 1/ 7 
WATER WATER WATER WATER WATER WATER 

EPA 1310 2/SOIL5 2 
EXTRACTION 

EPA 1010 2/SOILS 2 
IGNITABILITY 

EPA 7060 2/SOILS 2 
ARSENIC 

EPA 7131 2/SOILS 2 
CADMIUM 

EPA 7191 2/SOILS 2 
CHROMIUM 

EPA 7420 2/SOILS 2 
LEAD 

EPA 9020 TOTAL 2/SOILS 2 
HALOGENS 

176 

TOTAL NO. OF ONE+ SEVEN ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE+ ONE • 22 
SHIPMENTS + SHIPM 

ENTS 

• Three water samples plus one QA sample shipped every day for seven days during startup. 
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DATE OF SAMPLING 

February 14, 1991 

February 21, 1991 

TABLE 6-3 

TOTAL DISSOLVED SOLIDS ANALYSIS (mg/liter) 
PILOT TREATMENT STUDY 
THUMBO POINT FUEL FARM 

NAS - KEY WEST 
KEY WEST, FLORIDA 

CONCENTRATION (ppm) 

Influent Effluent H 

3540 2100 

1940 1810 

NOTE: Influent is to sparger from infiltration gallery 

Effluent #2 

1990 

1850 



sampling date 

EPA 601/602 Parameters 
------------------~---·--

TRICHLOROFLUOROMETHANE 
METHYLENE CHLORIDE 
ETHYL BENZENE 
XYLENES 

EPA 625 Parameters 
----------------------
NAPTHALENE 

TABLE 6-4 

MW 9-13 GROUND WATER ANALYTICAL RESULTS (ug/liter) 
PILOT TREATMENT STUDY 
TRUMBO POINT FUEL FARM 

NAS - KEY l.JEST 
KEY WEST, FLORIDA 

08/16/90 09/20/90 10/25/90 11/15/90 12/13/90 

2.00 2.00 nd nd nd 
nd 26.00 nd nd nd 
nd nd nd nd 5.00 
nd nd 13.00 2.00 12.00 

nd 12.00 22.00 18.00 17.00 

NOTE: Only those parameters detected above their respective detection limits 
at least once during the pilot study are reported in this table. 

nd - not detected above laboratory detection limit 

1/29/91 2/22/91 

nd nd 
nd nd 
nd nd 

17.00 nd 

nd nd 
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AIR STRIPPING EVALUATION WORK SHEET 

SOURCE ID = NAS KEY WEST MAXm. INFLUENT FLOW RATE (GPM)= 50.00 

LOCATION = TRUMBO FUEL FARM MAXm. AIR LOW RATE (CFM) 150 

MANUFACTURER = NEPCCO EMISSION POINT HEIGHT (FT) = 11 

MODEL NO. = SPARGER MAXm. HOURS OF OPRN. (HRS./WK)= 168 

CONTAMINANT NAME MAXm. I MAXm. I MAXm. I TLV I CATEGORY AAC 
CONC. I EMISSION I AMBIENT I I A OR B 

I !IMPACT I IA=100 
I ppb I lb/hr lmg/cu. m.jmg/cu. m.IB=50 lmgjcu. m.l 

--------------------------------------------------------------------------------1 
BENZENE I 10 2.5E-04 3.6E-04 I 3 I 100 I 7.1E-03 I 
TOLUENE I 5 1.3E-04 1.8E-04 I 375 I 50 I 1.8E+00 I 
ETHYLBENZENE I 5 1.3E-04 l.BE-04 I 435 I 100 I 1.0E+00 I 

I I I I I 
:._.; . .:. I I I I I 

I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

TLV = THRESHOLD LIMIT VALUE 
AAC = ACCEPTABLE AMBIENT CONCENTRATION 
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U.S. GEOLOGICAL SURVEY ~OOULAR F!NITE-OIFFERENCE GROUND-WATER ~OOEL 

:ROunD ~ATER "ODE LING FOR MOUNDING PROBLEMS INFLITRATION GALLERY - PILOT STUDY, KEY WEST 
1 LAYERS 9 ROWS l COLUMNS 

1 .TRESS PERIOD(S) IN SIMULATION 
'0L __ TI"E UNIT IS DAYS 
I iO UNITS: 
~~f :NT OF !UNIT: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

I/O UNIT: 11 12 0 e e e 17 18 19 0 0 22 0 e 0 ~ 0 0 e 0 e 0 0 0 
BASI -- BASIC MODEL PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 1 
~RP 6 YS RHS AND BUFF WILL SHARE MEMORY. 
:T1 f HEAD WILL BE SAVED 

587 ELEMENTS IN X ARRAY ARE USED BY BAS 
587 ELEMENTS OF X ARRAY USED OUT OF 181118 

'BC -- BLOCK-CENTERED FLO~ PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 11 
:T •. DY-STATE SIMULATION 

LAYER AQUIFER TYPE 

1 

127 ELEMENTS IN X ARRAY ARE USED BY BCF 
714 ELEMENTS OF X ARRAY USED OUT OF 111118 

!WE -- ~ELL PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM 12 
~Al(MUM OF 11 WELLS 

44 ELEMENTS IN X ARRAY ARE USED FOR ~ELLS 

758 ELEMENTS OF X ARRAY USED OUT OF 188819 
1RC _ -- RECHARGE PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 18 

0PTION 1 -- RECHARGE TO TOP LAYER 
63 ELEMENTS OF X ARRAY USED FOR RECHARGE 

821 ELEMENTS OF X ARRAY USED OUT OF 199989 
1GHB1 -- GHB PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 17 
~A''MUM OF 21 HEAD-DEPENDENT BOUNDARY NODES 

185 ELEMENTS IN X ARRAY ARE USED FOR HEAD-DEPENDENT BOUNDARIES 
926 ELEMENTS OF X ARRAY USED OUT OF 189818 

!SIPl -- STRONGLY IMPLICIT PROCEDURE SOLUTION PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 19 
~A MUM OF 58 ITERATIONS ALLOWED FOR CLOSURE 

.TERATION PARAMETERS 
457 ELEMENTS IN X ARRAY ARE USED BY SIP 

1383 ELEMENTS OF X ARRAY USED OUT OF 188811 

xi .}vlv \ 

v,J ,(, ' 

-i .... .... 

,] 
ltvj 

,~ .. #'", r-, ';'" r 
. .-·. ,. 

:G~ _'NO ~ATER MODELING FOR MOUNDING PROBLEMS INFLITRATION GALLERY- PILOT STUDY, KEY ~EST 

BOUNDARY ARRAY FOR LAYER 1 WILL BE READ ON UNIT 1 USING FORMAT: (48I2) 

1 2 3 4 s 6 7 

-1 -1 -1 -1 -1 -1 -1 
1 1 1 1 1 

' 3 1 1 

1 1 

!AQUIFER HEAD WILL BE SET TO .18888 AT ALL NO-FLO~ NODES (IBOUND=I). 

INITIAL HEAD, LAYER 1 ~ILL BE READ UNFORMATTED ON UNIT 29 



"0 0 ·' . ~ ~ ~ ,, .~00~ .0~0~ . e ~ ~ \1 . '·' u v •' .~~~" 

.337: i .19~ 1.383 1.3 7 8 1. 3 7 8 1. 316 .891: 

. 3 616 :.m 1 . 4 4 8 1 ' 4 4 3 1. 4 36 1.383 .9641 

.3659 1. 4 7 4 1. 4 59 1.454 1. 4 4 7 1.394 '9771 

.3699 1. 4 8 3 1. 468 1. 4 6 3 I. 4 56 1. 483 .9899 

.3739 1.4 91 1.477 1.472 1. 4 65 1. 412 1.182 

.3776 1.m 1.484 1. 4 7 9 1.472 1. 4 28 1.115 
~ 8 .3973 1.527 1.516 1.512 1. 515 1. 4 57 1.881 
~ 

0 .5019 1.143 1.195 1.284 1. 213 1.268 1.619 
IH D PRINT FORMAT IS FORMAT NUMBER 4 ORA~OO~N PRINT FORMAT IS FORMAT NUMBER 
~HEADS ~ILL BE SAVED ON UNIT 8 ORA~OO~NS ~ILL BE SAVED ON UNIT 8 
~OUTPUT CONTROL IS SPECIFIED EVERY TIME STEP 

1.eee. e 181.81 18.188 18.181 

110.11 18.181 11.811 

COLUMN TO RO~ ANISOTROPY = 1.881811 

OELR ~Ill BE READ ON UNIT 11 USING FORMAT: (7G11.4) 

10.811 tee.ea 1118.1 

OELC ~Ill BE READ ON UNIT 11 USING FORMAT: (7G11.4) 

18.118 11.188 18.881 
HYO. COMO. ALONG RO~S = 14.18888 

BOTTOM= -29.18188 

188.18 
FOR LAYER 
FOR LAYER 

SOLUTION BY THE STRONGLY IMPLICIT PROCEDURE 

MAXIMUM ITERATIONS ALLO~ED FOR CLOSURE = 
ACCELERATION PARAMETER = 

HEAD CHANGE CRITERION FOR CLOSURE = 
SIP HEAD CHANGE PRINTOUT INTERVAL = 

58 
uee1 
. wm-11 

1 

1110.9 

CALCULATE ITERATION PARAMETERS FROM MODEL CALCULATED ~SEED 

STRESS PERIOD NO. 1, LENGTH = 188.8111 

NUMBER OF TINE STEPS = 12 

MULTIPLIER FOR OELT = 1.811 

INITIAL TINE STEP SIZE = 15.91111 
11 ~ELLS 

LAYER RO~ COL STRESS RATE ~ELL NO. 

192.41 
192.48 
192.41 
192.48 
192.41 
192.49 
192.41 
192.41 
192.48 
192.41 11 

-1924.1 11 

RECHARGE WILL BE READ ON UNIT I~ USINE FOR"AT: (7Gll .41 



••••••••••••••••••••••••••••••• 0 0. 0 0 0 0 ••• 0' 0 ••••••••••• 0 •••••••• 0 0. 0 ••• 0. 0 •••••• 0 •• 0 • 

.em . 0100 . 0990 .em . 0019 
) 2 .me 1.0270£-02 1.0270E-92 1. 9279E-92 1. 9279E-92 

.me 1.6278£-02 U270E-92 1.0279E-82 1. 8 2 7 IE -12 

.me 1.8278H2 U278E-82 1. 0278E-e2 1.827eE-92 
1 5 .me 1.8270H2 1.0270E-02 1.8278E-82 1. 0279E-02 

.me U279H2 1.0279E-92 1. 9271E-82 1. e278E-12 

.me 1.8271H2 U278E-82 1. 9279E-12 1.9278H2 
i 8 .me U278H2 1.8278E-e2 1.827BE-12 1. 9278E-82 
i Q . me .eeee .eeee . 0111 ..... 

21 HEAD-DEPENDENT BOUNDARY NODES 
LAYER 

~r .RAGE SEED= .80S98343 
~ IIMUM SEED= .88881189 

ROW COL 

9 
8 

ELEVATION CONDUCTANCE 

..... 28.28 

. eeee 2.828 

.9111 2. 8 2 e 

. eeee 2. 8 2 9 

.9911 2.821 

.nee 2.828 
2 .see 28.28 
3. 819 2.828 
3. eee 2.820 
3.911 2. 828 
3.911 28.28 
2.SII s 6 4. 9 
2.See 28.29 
2. see 2. 8 2 9 
2. see 2.828 
2. see 2.820 
2. see 2. 8 2 0 
2. 511 2.829 
2. 518 2 8. 2 9 
. 8ett 28.28 
. 8818 S64.9 

ITERATION PARAMETERS CALCULATED FROM AVERAGE SEED: 

. 0080 .me 
2.S090E-93 .3119 
2. 5901E-83 .me 
2 .5889E-93 .em 
ueeeE-83 .me 
2.S918E-93 .em 
2. sem-e3 .me 
2. SleeE-83 . eeee 

. Bill .me 

BOUND NO. 

19 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2e 
21 

.9989998E+Ie .722B111E+It .9231662E+II .978702SE+Be .9948966E+It 

10 ITERATIONS FOR TI"E STEP 1 IN STRESS PERIOD 
~~h~I"UM HEAD CHANGE FOR EACH ITERATION: 
~ HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER.ROW,COL HEAD CHANGE LAYER,ROW,COL 

~---------------------------------------------------------------------------------------------------------------------------------
·2.730 ( 1, 4, 2) -.8256 ( 1, 2, 3) .526S ( 1, 6, S) .4697 ( l, 7, 3) .2423 ( 1, 4, 2) 
.2697E-81 ( 1, 4, 2) -.1e97E-81 ( 1, 6, 4) -.1111E-11 ( 1, 4, 5) -.1259E-91 ( 1, 4, 3) -.4935E-Ic ( 1, 4. 2) 

0 

0' ~D/DRAWDOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = e CELL-BY-CELL FLOW TERM FLAG = 8 
0buTPUT FLAGS FOR All LAYERS ARE THE SA"E: 

HEAD DRAWDOWN HEAD DRAWDOWN 
INTOUT PRINTOUT SAVE SAVE 

HEAD IN LAYER 1 AT END OF TI"E STEP 1 IN STRESS PERIOD 1 

5 

e 1 .ee .80 .ee .10 .ee .ee .88 
0 c 



i 

' 
~ 

~ 

~ 

~ 

-. Ji :. /1 : . 2 ~ . s ~ -- 1 . 0t - ·•' 
1C -. 1 e ; . 81 3.95 3.62 :.29 1.08 .£.1..' 

.28 .19 3.80 3.92 3. 59 2.30 1. 99 

' • 2 9 . 4 0 3.66 3. 77 U6 2 . 2 8 1.10 
. 31 1.18 1.85 1. 93 1. 9 7 2.07 1.17 
.48 1.16 1.22 1.23 1. 2 4 1. 29 1. 66 

ORAt.JOOWN IN LAYER 1 AT ENO OF TIME STEP 1 IN STRESS PERIOD 

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

o o o 0 0 o 0 00 0 0 0 0 00 o 0 0 00 0 0 OoO I 0 0 o 0 0 0 0 0 0 0 0 0 o 00 0 0 0 0 0 0 0 I 0 o 0 0 0 I 0 0 0 0 0 0 o 0 o 

1 .00 .00 .ee .ee .II .It .86 
.09 . 7 2 -. 11 -.21 -. 2 8 -.52 -.18 

.,; . e 9 1.68 -2. 0 7 -2.21 -1.9 2 -.84 -.19 
4 .19 1.94 -2.25 -2.48 -2.19 -.87 -.89 

.09 1.58 -2.34 -2.48 -2.16 -.89 -.19 

.09 1.38 -2. 3 3 -2.45 -2 .13 -.89 -.19 
7 . 0 9 1.18 -2.18 -2. 2 9 -1.98 -.86 -.09 
- .19 .35 -.33 -.42 -. 4 7 -.61 -.19 

. 8 2 -.02 -.I 2 -.02 -.13 -.83 - .• 4 

TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 1 

TIME STEP LENGTH 
STRESS PERIOD TIME 

T--AL SIMULATION TIME 

SECONDS 

.1296UE+I7 

.129688E+I7 

.129611E+87 

MINUTES 

21611.0 
21618.1 
21611. I 

1 ITERATIONS FOR TIME STEP 2 IN STRESS PERIOD 1 

HOURS 

368. eee 
360.811 
368.011 

DAYS 

15.8011 
15.0110 
15.8888 

~~d1IMUM HEAD CHANGE FOR EACH ITERATION: 

YEARS 

. 410678E-81 

.418678E-11 

. 418678E-Bl 

.AD CHANGE LAYER,ROt.J,COL HEAD CHANGE LAYER,ROt.J,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL 

-.8649E-13 ( 1, 4, 2) 

a1 ID/ORAWOOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 8 CELL-BY-CELL FLOt.J TERM FLAG = I 
30UTPUT FLAGS FOR ALL LAYERS ARE THE SAME: 

~EAD DRAWOOWN HEAD DRAWDOWN 
I [NTOUT PRINTOUT SAVE SAVE 

e 
HEAD IN LAYER 1 AT END OF TIME STEP 2 IN STRESS PERIOD 1 

<"I 0 0 0 0 0 o 0 01 o 0 0 0 I o 00 0 I oo 0 0 00 0 o 0 0 0 0 0 0 0 0 00 0 0 00 0 0 0 0 000 0 0 0 0 0 0 0 00 0 0 00 

1 .II .ee .18 .ee .II .18 .ee 
:2 .25 . 6 8 1. 49 1.59 1. 66 1. 83 . 97 

. 2 7 -.22 3.52 3.66 3.36 2.22 1.15 

. 2 7 -.46 3. 71 3. 8 6 3. 54 2. 2 7 1. 16 

. 2 8 -.11 3.81 3.95 3.62 2.29 1.18 

. 2 8 .19 3. 8 0 3. 9 2 3. 59 2. 3 e 1. 89 
7 . 2 9 . 4 e 3. 66 3. 77 3. 46 2.28 1.11 

e 8 . 31 1.18 1. 84 1.93 1. 97 2.87 1.17 
.48 1.16 1. 22 1. 2 3 1. 24 1. 29 1. 6 6 

DRAt.JDOt.JN IN LAYER 1 AT END OF TIME STEP 2 IN STRESS PERIOD 

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

................................................................ 
.ee .II ... . ee .II .II ·" e 2 . e 9 .72 -.10 -. 21 -.28 -.52 -.18 

0 3 . e 9 1.68 -2. e 1 -2. 21 -1.9 2 -.84 -. 89 
-.~ 1 Ao 1 q n - ; . ? s -? u -c.RQ - . R 7 -.RQ 



.L i.H - 33 -- . 4 :. - .. L - . 8' -. ~; 

.~r l.H -:. !e -: .~? -1 . 9 8 -.86 -.09 

.09 .35 -. 3 3 -. 4 i -. 4 7 -. 61 -. 0 9 

.02 -.02 -.02 -.03 -.03 -.03 -. 0 4 

TINE SUMMARY AT END OF TIME STEP 2 IN STRESS PERIOD 1 

TIME STEP LENGTH 
STRESS PERIOD TIME 

1 AL SIMULATION TIME 

SECONDS MINUTES 

.129608E+07 21611.8 

.259288E+I7 43218.0 

.259200E+07 43210.8 

ITERATIONS FOR TIME STEP 3 IN STRESS PERIOD 
n .aUM HEAD CHANGE FOR EACH ITERATION: 

HOURS 

36e.eel 
720.880 
120. u1 

DAYS 

15.0889 
30.0ete 
30.0001 

YEARS 

. 418678E-01 

.821355E-81 

. 821355E-81 

.AD CHANGE LAYER,ROY,CDL HEAD CHANGE LAYER,ROY,COL HEAD CHANGE LAYER,RO~,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL 

·.2884E-83 ( 1, 2, 3) 
0 

~HEAD/DRAWDOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = I CELL-BY-CELL FLOW TERM FLAG = 8 
~0 11 TPUT FLAGS FOR All LAYERS ARE THE Sm: 

8 
0 
0 

0 

e 
0 

e 
e 
0 
e 
e 
0 

e 
0 

AEAD DRAWDOWN HEAD DRA~DOWN 

~~1NTOUT PRINTOUT SAVE SAVE 

HEAD IN LAYER 1 AT END Of TIME STEP 3 IN STRESS PERIOD 1 

o I 0 I 0 0 o oo 0 0 00 0 00 0 0 00 0 0 010 0 0 0 0 0 0 0 0 Ol 0 00 0 000 0 o 00 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 I 0 o 

1 ... ... ... .ee .II .ee .II 
2 . 2 5 .68 1. 4 9 1.59 1.66 1. 83 . 9 7 
3 . 2 7 -.22 3.52 3.66 3. 3 6 2. 2 2 1.15 

. 2 7 -.46 3. 71 3. 8 6 3. 54 2 . 2 7 1.16 

. 2 8 -.11 3. 81 3.95 3.62 2. 2 9 1. 08 
6 . 2 8 .19 3.8f 3.92 3. 59 2. 31 1. 99 

.29 .48 3.66 3. 77 3. 46 2. 2 8 1.18 
8 . 31 1.18 1. 8 4 1.93 1.97 2.87 1.17 
9 . 4 8 1.16 1. 22 1.23 1.24 1. 29 1. 66 

DRAWDOWN IN LAYER 1 AT END OF TIH STEP 3 IN STRESS PERIOD 
-----------------------------------------------------------------------

•• 0 ••••••• 0 ••• ' •• 0 ••• 0 • ••••••••••••••••••••••••• 0 ••••• 0 •• 0' ••••• 

1 . 08 .10 .II .ee .80 .II .99 
2 . 0 9 . 7 2 -.11 -;21 -. 2 8 -.52 -.88 
3 .09 1. 6 8 -2. 0 7 -2.21 -1.92 -.84 -.99 
4 . 9 9 1. 9 4 -2.25 -2.41 -2. e 9 -.87 -.09 
5 .09 1.58 -2. 3 4 -2.48 -2.16 -.89 -.09 
6 . e 9 1. 30 -2. 3 3 -2.45 -2. 13 -.89 -. 19 

.09 1.11 -2.18 -2.29 -1.98 -.86 -.19 
8 . 0 9 .35 -.33 -. 4 2 -. 47 -.61 -. 0 9 
9 .02 -.02 -.I 2 -.83 -.83 -. 8 3 -.14 

TIME SUMMARY AT END OF TIME STEP 3 IN STRESS PERIOD 1 
SECONDS MINUTES HOURS 

TIME STEP LENGTH 
STRESS PERIOD TIME 

lTAL SIMULATION TIME 

. 129611E+I7 21610.1 

.388811E+I7 64810.0 

.3888tiE+I7 64811.1 

!TfRATIONS FOP TI": STEP ~ IN STRESS PERIOD 

361.118 
1181.11 
1880.18 

DAYS 

15.1108 
45.ml 
45.8010 

YEARS 

. 418678E-t1 

.123213 

.123203 



7969H~ ( 1, 3, :) 

~HEAD/DRAWDOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 8 CELL-BY-CELL FLOW TERM FLAG = 0 
~Ot 'UT FLAGS FOR ALL LAYERS ARE THE SANE: 

:AD DRAWDOWN HEAD DRAWDOWN 
PRINTOUT PRINTOUT SAVE SAVE 

e 
HEAD IN LAYER 1 AT END OF TIME STEP 4 IN STRESS PERIOD 1 

o o o 0 0 0 o 00 o 010 00 0 0 010 0 0 00 f 0 0 0000 0 0 0 00 0 0 00 00 00 I 00 0 0 000 0 0 I 0 0 0 o 00 0 I 0 

.ee .18 .ee ... .ee .81 .Be 

. 2 5 .68 1. 4 9 1.59 1. 66 1. 83 . 9 7 

. 2 7 -. 2 2 3.52 3.66 3.36 2. 2 2 1.15 
• 2 7 -. 4 6 3.71 3.86 3.54 2. 2 7 1.16 
. 2 8 -.18 3. 81 3.95 3. 6 2 2. 2 9 1.08 
. 2 8 .19 3.81 3. 9 2 3. 59 2.30 1.19 

e 7 . 2 9 .40 3.66 3. 77 3.46 2. 2 8 1.11 
~ . 31 1.18 1.84 1.93 1. 97 2.17 1.17 
~ ' . 4 8 1. 16 1. 22 1.23 1. 24 1. 2 9 1. 66 

DRAWDOIJN IN LAYER 1 AT END OF TIME STEP 4 IN STRESS PERIOD 1 
-----------------------------------------------------------------------

~ 

J 

~ 

o o 0 010 0 0 0 000 0 0 0 0 0 0 0 0 I 0 0 0 0 010 0 010 0 o 0 00 00 0 0 00 00 0 0 0 0 0 0 0 00 00 0 0 0 0 0 

.81 .ee .ee .81 .81 .II .II 
2 .09 . 7 2 -.11 -. 21 -.28 -.52 - .18 
1 .89 1.68 -2. 0 7 -2.21 -1.92 -.84 - .19 

.89 1. 94 -2.25 -2.48 -2.89 -.87 -.89 
:l . 9 9 1. 58 -2. 3 4 -2.~8 -2. 16 -.89 - .09 

. 0 9 1. 31 -2. 3 3 -2.45 -2.13 -.89 -.99 

.89 1.10 -2.18 -2.29 -1.98 -.86 -.09 

.09 .35 -. 3: -.~2 -. 4 7 -.61 -. 09 

.12 -.02 -.12 -.03 -.03 -.03 -. 0 ~ 

TIME SUMMARY AT END OF TIME STEP 4 IN STRESS PERIOD 1 

TIH STEP LENGTH 
STRESS PERIOD TIME 

fAt SIMULATION TIME 

SECONDS 

.1296UE+I7 

. 518481E+87 

.518488E+i7 

MINUTES 

21610.0 
86418.0 
86418.9 

1 ITERATIONS FOR TIME STEP 5 IN STRESS PERIOD 1 

HOURS 

369.018 
1440.00 
1440.19 

0 (!MUM HEAD CHANGE FOR EACH ITERATION: 

DAYS 

15.1181 
60.0810 
60.9011 

YEARS 

.410678E-01 

.164271 

.164271 

0 HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL 

-.2888E-84 ( 1, 2, 3) 
0 

0HEAO/DRAWOOUN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 8 CELL-BY-CELL FLOW TERM FLAG = 0 
0 TPUT FLAGS FOR ALL LAYERS ARE THE SAME: 

HEAD DRAWDOWN HEAD DRAWOOWN 
PRINTOUT PRINTOUT SAVE SAVE 

• 
HEAD IN LAYER 1 AT END OF TIME STEP 5 IN STRESS PERIOD 1 



1 

1 

1 

1 

e 
0 

~ 

0 

. 2: • 0 2 : . 4 '~ ~ ' 5 ~I l. 6 ~ ~ ' g ~ Q" 

• ~ 7 , ' 3. 5: : '' .,.'. e"" ;.36 
, ,, 
.:. ' i. L u: 

. 2) -. 4 6 3. 71 3.86 3. 54 2. 2 7 1. 0 6 
J .28 - .10 3.81 3. 9 5 3.62 2.29 1. 0 8 
6 .28 .19 3.80 3. 92 3.59 2.30 1. 09 

.29 .40 3. 6 6 3. 7) 3. 4 6 2.28 1.10 

. 31 1.18 1. 84 1.93 1. 9 7 2. 0 7 1.17 
9 . 4 8 1.16 1.22 1. 2 3 1. 2 4 1.29 1. 66 

DRAIJDO~N IN LAYER 1 AT END OF TIME STEP 5 IN STRESS PERIOD 
-----------------------------------------------------------------------

••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 •• ••••• 

J .ee . ee .ee .10 ... .II .10 
. 0 9 .72 -.11 -. 21 -.28 -.52 -.18 
. 0 9 1.68 -2 .17 -2.21 -1.92 -.84 -.89 

. .89 1.94 -2.25 -2.41 -2. 0 9 -.87 -.09 
5 .19 1.58 -2.34 -2.48 -2 .16 -.89 -.19 
I . 0 9 1.38 -2. 3 3 -2.45 -2 .13 -.89 -.89 

. 0 9 1.11 -2.18 -2. 2 9 -1.98 -.86 -.09 

. 0 9 .35 -. 3 3 -.42 -. 4 7 -.61 -.89 
~ . 0 2 -.12 -.82 -.83 -.83 -.13 -.I 4 

TIME SUMMARY AT END OF TIME STEP 5 IN STRESS PERIOD 1 

TIME STEP LENGTH 
STRESS PERIOD TI"E 

TOTAL SIMULATION TIME 

SECONDS 

.129611E+87 21681.1 

.648111E+I7 118818. 

.648810E+87 188111. 

1 ITERATIONS FOR TIME STEP 6 IN STRESS PERIOD 

HOURS 

360.010 
1810.11 
1810.11 

DAYS 

15.1188 
75.0881 
75.9811 

YEARS 

.411678E-11 

.205339 

.285339 

0~~~IMUM HEAD CHANGE FOR EACH ITERATION: 
0 HEAD CHANGE LAYER,RO~,COL HEAD CHANGE LAYER,RO~.COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL 

-.1118E-14 ( 1, 3, 2) 

AD/DRAWDOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 8 CELL-BY-CELL FLOIJ TERM FLAG = 0 
TPUT FLAGS FOR All LAYERS ARE THE SAME: 
HEAD DRAWDOWN HEAD DRAWDOIJN 

""INTOUT PRINTOUT SAVE SAVE 

0 
HEAD IN LAYER 1 AT END OF TIME STEP 6 IN STRESS PERIOD 1 

•••••••••••• 0. 00 0. 0. 00 0 0 ooo 0 0 ••• 00.000 0 • ••• 0 • •••••• 0. 0. 0 •• 0 0 0 • 

e 1 .00 .88 .ee . 88 .ee .ee .II 
. 2 5 .68 1.49 1.59 1. 66 1. 83 .97 

~ 3 . 2 7 -. 2 2 3.52 3.66 3.36 2.22 1. 85 

' 4 . 2 7 -.46 3. 71 3.86 3. 54 2.27 1. 06 
0 5 . 2 8 -.10 3.81 3.95 3.62 2. 2 9 1. 88 

. 2 8 .19 3. 88 3. 92 3.59 2. 3 0 1.89 
! 7 . 2 9 .41 3. 6 6 3. 77 3. 4 6 2.28 1.18 
i 8 . 31 1.18 1. 8 4 1. 93 1. 9 7 2. I 7 1. 17 
0 9 . 4 8 1.16 1.22 1. 23 1. 24 1. 29 1. 66 

DRAWDO~N IN lAVER 1 AT END OF TIME STEP 6 IN STRESS PERIOD 1 

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

' ••••• 0 •• 0 ••••• 0 • 0 • 0 0 • 0 ••• 0 0 ••••••• 0 • 0 0 0 •• 0 0 ••• 0 0 • 0 0 • 0 0 0 ••••• ~ • 

0 1 .ee .ee .ee .ee .ee . ee .II 
0 0 . 0 q . 72 -.10 -. 21 -. 2 8 -.S2 -. 0 8 



:,j - - . ~ ~ -.. e ·. - ,( ~~ -

0 -~ ,, -: . ) ~ <.H -?.lf -.eo - . 0 ~ 

.~? l.30 -2. 3 3 -U5 -2.13 -. 8 9 -.09 

.09 1. 10 -2.18 -2.29 -1.9 8 -.86 -.09 

.89 .35 -.33 -.42 -. 4 7 -.61 -.09 

.02 -.02 -.12 -.13 -.13 -.03 -.14 

TIME SUMMARY AT END OF TIME STEP 6 IN STRESS PERIOD 1 
SECONDS MINUTES HOURS 

TIME STEP LENGTH 
STRESS PERIOD TIME 

TOTAL SIMULATION TIME 

.129618E+I7 

. 777698E+87 

. 777601E+I7 

21688.8 
129688. 
129688. 

1 ITERATIONS FOR TIME STEP 7 IN STRESS PERIOD 
JMAXIMUM HEAD CHANGE FOR EACH ITERATION: 

360.881 
2160.81 
2160.00 

DAYS 

15.0001 
90.9118 
90.0011 

YEARS 

.410678E-0! 

. 246487 

. 246487 

I .. _AD CHANGE LAYER,RO~,COL HEAD CHANGE LAYER,RO~,COL HEAD CHANGE LAVER,RO~,COL HEAD CHANGE LAVER,RO~,COL HEAD CHANGE LAVER,RO~,COL 

-.3376[-15 ( !, 2, 3) 

~H' 0/0RAWOOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = I CELL-BY-CELL FLO~ TERM FLAG = 0 
~Ou,PUT FLAGS FOR All LAVERS ARE THE SAME: 

~ 

e 
~ 

~ 

HEAD ORAWOOWN HEAD ORAWOOWN 
NTOUT PRINTOUT SAVE SAVE 

HEAD IN LAVER 1 AT END OF TIME STEP 7 IN STRESS PERIOD 1 

••••••••••••••• 0. 0. 0 •••••••••••••••••• 0 ••••• 0 0 •••• 0 •••••••••• 

i . 0 0 .ee .ee .ee .ee .0e . ee 
. 2 5 .68 1. 4 9 1.59 1. 66 1.83 .97 
. 2 7 -.22 3.52 3. 6 6 3.36 2.22 1. 05 
. 2 7 -.46 3. 71 3.86 3. 54 2. 2 7 1.06 
. 28 -.10 3. 81 3.95 3.62 2.29 1. 88 
. 2 8 .19 3. 8 e 3.92 3. 59 2. 3 0 1. 09 

7 . 2 9 .40 3.66 3. 77 3. 4 6 2.28 1.10 
. 31 1.18 1. 84 1. 93 1. 9 7 2 .• 7 1.17 
. 4 8 1.16 1. 22 1.23 1. 2 4 1. 2 9 1. 66 

ORA~OO~N IN lAYER 1 AT END OF TIME STEP 7 IN STRESS PERIOD 1 

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

- ••• 0 •••••••••••••••••••••••••••• 0 •••••••••• 0 0 0 •••••••• 0 •••• 0 •• 

.II . 0 0 .ee .ee .II 

. 09 • 7 2 -.18 -.21 -.28 

. e 9 1.68 -2. 01 -2.21 -1.92 

.09 1. 9 4 - 2. 2 5 -2.41 -2. 19 

.09 1.58 -2. 3 4 -2. 4 8 -2.16 

. 0 9 1.38 -2. 3 3 -2.45 -2 .13 

.09 1.11 -2.18 -'. 2 9 -1.98 

.09 .35 -.33 -.42 -.47 

. e 2 -. 0 2 -.02 -. e 3 -. e 3 

TIME SUMMARY AT END OF TaE STEP 7 

TaE STEP LENGTH 
STRESS PERIOD TIME 

Ti' ~· ~~~Ill AT ION Tar 

SECONDS 

.129611E+I7 

. 907211E+I7 

. 907HH+~7 

. 18 .ee 
-.52 -.18 
-.84 -.19 
-.87 -. e 9 
-.89 -.09 
-.89 -.19 
-.86 -.19 
-.61 -.19 
-. 03 -. 0 4 

IN STRESS PERIOD I 
MINUTES 

21611. e 
15!210. 
151200 . 

HOURS 

360. liB 
2521 ... 
2 s: [• p ~ 

DAYS 

15.0111 
105.180 
1~5.~00 

YEARS 

. 410678E-01 

.287474 

. i p,) 1 i ~ 



) 

i \ ) T R : ~ . ~ t ii ..... L J. 

:X]"·~ HEAD CHANGE FGR EACH ITERATION: 
~EP CHANGE LAYER,RO~,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER.ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL 

.1683HS ( 1, 6, 4) 

~EAL 1 JRAWDOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 8 CEll-BY-CEll FLOW TERM FLAG = 8 
: TPUT FLAGS FOR All LAYERS ARE THE SAME: 

H D DRAWDOWN HEAD DRAWDOWN 
=1I OUT PRINTOUT SAVE SAVE 

HEAD IN LAYER 1 AT END OF TIME STEP 8 IN STRESS PERIOD 1 

• o o 0 o 0 0 0 0 0 0 o oo 0 0 0 000 0 o I oo 00 0000 0 00 000 0 0 000 0 0 00 0 0 0 0 0 0 0 0 0 00 OoOOO 0 0 

. 81 .ee .II .81 .ee .ee ... 

.25 .68 1. 4 9 1.59 1.66 1. 83 .97 

. 2 7 -. 2 2 3.52 3.66 3.36 2.22 1.85 

.27 -.46 3. 71 3. 8 6 3. 54 2.27 1.16 

.28 -.a 3.81 3.95 3.62 2' 29 1. 18 

.28 .19 3' 8 I 3.92 3' 59 2 '31 1.19 

. 2 9 .41 3.66 3. 77 3.46 2.28 1.11 
'31 1.18 1.84 1.93 1. 9 7 2. e 1 1.17 
.48 1' 16 1.22 1.23 1. 2 4 1. 29 1. 6 6 

DRAWDOWN IN LAYER 1 AT END OF TIME STEP 8 IN STRESS PERIOD 
-----------------------------------------------------------------------

o 0 I 0 0 0 0 0 0 0 0 0 00 I o 0 I 0 0 0 0 I 000 0 oOoO 0 o 0 00 0 0 0 00 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 

.10 .80 .II .ee ... . .. .II 

. 89 '7 2 -.11 -.21 -.28 -.52 -.18 

. 8 9 1.68 -2.17 -2.21 -1.92 -.84 -.19 
d .19 1.94 -2.25 -2.48 -2.89 -.87 -.19 

.89 1.58 -2.34 -2.48 -2 .16 -. 89 -.19 

.89 1.31 -2 '3 3 -2.45 -2 .13 -.89 -.19 
• 0 9 1.10 -2 .18 -2. 2 9 -1.98 -.86 -.19 
.89 . 3 5 -.33 -.42 -.47 -.61 -. 89 
• 0 2 -. e 2 -.12 -.13 -.13 -.13 -. e 4 

TIME SUMMARY AT END OF TIME STEP 8 IN STRESS PERIOD 1 

TIME STEP LENGTH 
STRESS PERIOD TIME 

,Al SIMULATION TI~E 

SECONDS MINUTES 

.129611E+I7 21608.1 

.183681E+I8 172811. 

.113681E+18 172811. 

1 ITERATIONS FOR TIME STEP 9 IN STRESS PERIOD 

HOURS 

368.181 
2881 ... 
2880.81 

DAYS 

15.me 
128.811 
128.811 

YEARS 

. 418678E-01 

.328542 

.328542 

0r :IMU" HEAD CHANGE FOR EACH ITERATION: 
.AD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL 

.1213E-15 ( 1, €, 4) 
~ 

~~.~D/DRAWOOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = I CEll-BY-CEll FLOW TERM FLAG = I 
00UTPUT FLAGS FOR All LAYERS ARE THE SAME: 

~EAO DRAWDOWN HEAD ORAWOOWN 
INTOUT PRINTOUT SAVE SAVE 

e 
HEAD IN LAYER 1 AT END OF TIME STEP 9 IN STRESS PERIOD 1 



'.'.' '' .. ' .................... ' ..... ' ........ 
.00 . e 6 .00 .ee .00 .ee . e~ 
. 2 ~ . 6 8 1 . 4 9 U9 1.66 1 . 8 3 . 9 7 
• 2 7 - . 2 2 3.52 3.66 3.36 2.22 1.15 

; 4 . 2 7 -. 46 3. 71 3. 8 6 3.54 2.27 1.96 
. 2 8 -.11 3. 81 3.95 3.62 2.29 1.98 
• 2 8 .19 3.81 3.92 3.59 2. 3 8 1.99 
.29 .43 3.66 3. 77 3. 4 6 2.28 1.11 
. 31 1.18 1. 8 4 1. 93 1. 97 2.17 1.17 
.48 1.16 1. 2 2 1.23 1. 2 4 1. 2 9 1. 6 6 

DRAI.JDOIIN IN LAYER 1 AT END OF TIME STEp 9 IN STRESS PERIOD 
-----------------------------------------------------------------------

•••• 0. 0 00 •• oo •• 0 ooo oo 0 0 •• 0 ••• 00 •• •••••• 0 ••• 0 ••• 0 •• oo ••• 0 •••••••• 

.II .91 .u .18 .18 .II . 18 

.19 . 7 2 - .lt -.21 -.28 -.52 -.88 
~ 3 .89 1.68 -2. 8 7 -2. 21 -1.92 -.84 -.89 

.89 1. 9 4 -2. 2 5 -2.41 -2. 19 -.87 -.19 

. 19 1. 58 -2. 3 4 -2.48 -2.16 -.89 -.19 

. 8 9 1.31 -2. 3 3 -2.45 -2.13 -.89 -.19 
~ 7 . 19 1.11 -2.18 -2. 2 9 -1.98 -.86 -.89 

.19 .35 -. 3 3 -.42 -. 4 7 -.61 -.19 
1 ~ .82 -.12 -. 12 -.83 -. 8 3 -.13 -.84 

TIME SUMMARY AT END OF TIME STEP 9 IN STRESS PERIOD 1 

TIME STEP LENGTH 
STRESS PERIOD TIME 

'Al SIMULATION TIME 

SECONDS MINUTES 

.129618E+I7 21610.0 

.116641E+88 194411. 

.116648E+I8 194481. 

ITERATIONS FOR TIME STEP 18 IN STRESS PERIOD 
01 :IMUM HEAD CHANGE FOR EACH ITERATION: 

HOURS 

368.111 
3241.11 
3240 ... 

DAYS 

15.8111 
135.060 
135.1ee 

YEARS 

.418678E-11 

.369611 

.369618 

0 .~AD CHANGE LAYER,ROI.J,COL ~EAD CHANGE LAYER,ROI.J,COL HEAD CHANGE LAYER,ROI.J,COL HEAD CHANGE LAYER,ROI.J,COL HEAD CHANGE LAYER.ROI.J,COL 

.. 9845E-06 ( 1, 6, 4) 
0 
0HEAD/DRAWDOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 8 CELL-BY-CELL FLOW TERM FLAG = 0 
0P"TPUT FLAGS FOR All LAYERS ARE THE SAME: 

1EAD DRAWDOWN HEAD DRAWOOWN 
PKINTOUT PRINTOUT SAVE SAVE 

HEAD IN LAYER 1 AT END OF TIME STEP 11 IN STRESS PERIOD 1 

o 00 o 0 0 00 0 0 0 0 0 0 0 0 00 I 0 o 0 00 o 0 0 000 0 fOO f 0 t 0 0 0 0 0 0 00 0 00 000 0 0 00 0 0 0 00 0 0 0 0 

0 1 .ee . 88 .ee .ee .II ... .18 
0 z . 2 5 .68 1. 4 9 1.59 1. 66 1. 83 .97 
e 3 . 2 7 -.22 3.52 3.66 3. 3 6 2. 2 2 1.15 
0 4 . 2 7 -. 46 3. 71 3.86 3. 54 2. 2 7 1. 86 

. 2 8 - .10 3.81 3.95 3. 6 2 2. 2'9 1. 88 
6 .28 .19 3.88 3.92 3. 59 2.31 1.89 

0 7 . 2 9 . 4 0 3.66 3. 77 3.46 2.28 1.18 
0 8 . 31 1.18 1. 84 1. 9 3 1. 97 2.17 1. 17 
0 9 . 4 8 1.16 1.22 1.23 1. 24 1.29 1.66 

DRAWDOWN IN LAYER 1 AT END OF Tm STEP 10 IN STRESS PERIOD 
-----------------------------------------------------------------------



' t.' ~ ' ... - ·-' - . " --~~ 

.09 1 . 6 8 -2.07 - 2.: l -1. 9 i - . 8 4 -.09 
• 0 9 1. 9 4 -2.25 -2. H -2. 0 9 - . 8 7 -.09 
.99 1.58 -2.34 -2 . 4 8 -2 .16 -.89 - 0. 9 
.09 1.30 -2.33 -2 0 4 5 -2.13 -.89 -.89 
.89 1.10 -2.18 -2.29 -1.98 -.86 -.19 
.89 .35 -.33 -.42 -0 47 - 0 61 -.19 

I 9 0 0 2 -. 0 2 -.02 -. e 3 - 0 0 3 -.83 -.14 

TIME SUMMARY AT EKD OF TIME STEP 10 IN STRESS PERIOD 1 

TIME STEP LENGTH 
STRESS PERIOD TIME 
AL SIMULATION TIME 

SECONDS MINUTES 

.129611E+87 21608.8 

.129681E+I8 216118. 

.129611E+08 216811. 

1 ITERATIONS FOR TIME STEP 11 IN STRESS PERIOD 
0~ !MUM HEAD CHANGE FOR EACH ITERATION: 

HOURS 

369. eee 
3611. ae 
3611.11 

DAYS 

15.0110 
150.081 
150.880 

YEARS 

. 411678E-01 

.411678 
0 410678 

a HEAD CHANGE LAYER,ROU,COL HEAD CHANGE LAYER,RO~,COL HEAD CHANGE LAYER.RO~,COL HEAD CHANGE LAYER,RO~,COl HEAD CHANGE LAYER,RO~,COL 

.8216E-06 ( 1, 6, 4) 
0 
0HEAD/DRA~DO~N PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 0 CELL-BY-CELL FLO~ TERM FLAG = 0 
01 :PUT FLAGS FOR ALL LAYERS ARE THE SAME: 

~EAD DRAUDOUN HEAD DRA~DO~N 

PRINTOUT PRINTOUT SAVE SAVE 

0 
HEAD IN LAYER 1 AT END OF TIME STEP 11 IN STRESS PERIOD 1 

................................................................ 
0 1 .80 .ee .ee .ee . It .e0 .18 
0 -2 0 2 5 0 6 8 1. 49 1.59 1. 66 1.83 0 9 7 
e 3 0 2 7 -.22 3.52 3 0 6 6 3.36 2.22 1. es 
e 4 0 2 7 -. 46 3 0 71 3 0 8 6 3 0 54 2 0 2 7 1. 86 
0. 5 0 28 -. 1 e 3 0 81 3.95 3. 62 2.29 1.18 
0 .28 . 19 3. a e 3 0 9 2 3 0 59 2.31 1. 09 
e 7 . 2 9 . 4 0 3.66 3 0 77 3.46 2.28 1.18 

0 31 1.18 1. 8 4 1. 9 3 1. 97 2. e 1 1.17 
0 9 .48 1.16 1. 22 1.23 1. 2 4 1.29 1. 66 

DRA~DO~N IN LAYER 1 AT END OF TIME STEP 11 IN STRESS PERIOD 1 
-----------------------------------------------------------------------

I I 0000 0 0100 0 o 10 0 0 0 0001110010 0 00 0 0 0 II 0 I 0 01 Ol 0 0 I 011 IO 00 0 0 0 010 0 00 

1 .ee .91 .ee .ee .It .ee .ee 
0 2 .19 .72 -. 10 - 0 21 -0 28 -.52 -. 18 
0 3 .09 1.68 -2 0 I 7 -2.21 -1.92 -.84 -.89 
0 4 . e 9 1. 94 -2 0 2 5 -2. H -2.19 -.87 -.19 
e 5 .09 1.58 -2.34 -2 0 4 8 -2.16 -.89 -.19 
0 6 . 19 1.31 -2 0 3 3 -2 0 4 5 -2.13 -.89 -.19 
0 7 .19 1.10 -2 0 18 -2.29 -1.98 -.86 -.19 
e 8 .19 . 3 5 - 0 3 3 -.42 - 0 4 7 -.61 -.89 
e 9 0 0 2 -.02 - 0 12 -.03 -.13 -.13 -. 0 4 

TIME SUMMARY AT END OF TIME STEP 11 IN STRESS PERIOD 1 
SECONDS MINUTES HOURS DAYS YEARS 

~JMf STfF LENSTH .J29600E+07 21600.~ 360.000 ~10f.78E-01 



1 ITERATIONS FOR TIME STEP 12 IN STRESS PERIOD 
~~AA1MUK HEAD CHANGE FOR EACH ITERATION: 
! HEAD CHANGE LAYER,RO~,COL HEAD CHANGE LAYER,RO~,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,RO~.COL HEAD CHANGE LAYER,ROW,COL 

.7575H6 ( 1, 5, 3) 

1Hf /ORA~OO~N PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 0 CELL-BY-CELL FLOW TERM FLAG = 0 
~Ol UT FLAGS FOR ALL LAYERS ARE THE SAME: 

HEAD ORA~OO~N HEAD DRA~OO~N 

PP'~TOUT PRINTOUT SAVE SAVE 

HEAD IN LAYER 1 AT END OF TIME STEP 12 IN STRESS PERIOD 1 

o 0 0 0 000 0 0 oo 0 o 0 I 0 o 0 I 0 00 0 0 0 I 0 0 0 0 010 0 0 I 00 0 0 0 0 0 0 0 0 00 0 0 0 000 0 0 0 0 0 0 0 

.ee . n ... .u .II ... .ee 
e 2 . 2 5 . 6 8 1. 4 9 1.59 1. 66 1. 83 . 9 7 
e 0 . 2 7 -. 2 2 3.52 3.66 3.36 2.22 1. es 

• 2 7 -.46 3. 71 3.86 3. 54 2. 2 7 1.06 
e ~ .28 -.11 3. 81 3.95 3.62 2.29 1.18 

.28 .19 3.88 3.92 3.59 2. 38 1. 09 

.29 .40 3.66 3. 77 3.46 2.28 1.11 
1 - . 31 1.18 1. 84 1. 93 1. 97 2.17 1.17 
e 9 . 4 8 1.16 1. 22 1.23 1. 24 1. 29 1. 66 

ORA~DO~N IN LAYER 1 AT END OF TIME STEP 12 IN STRESS PERIOD 1 
-----------------------------------------------------------------------

0 0 0 0 tOO 0 0 00 00 flO 0 0 00000 0 000 0 0 0 00 0 0 0000 0 0 0 00 0 00 0 0 0 0 00 0 00 I I 0 0 0 0 

~ 1 .ee .00 .ee .ee .u .18 .ee 
.09 . 7 2 -.11 -.21 -.28 -.52 -.08 
. I 9 1.68 -2.87 -2.21 -1.92 -.84 -.09 
. 0 9 1. 9 4 -2.25 -2.48 -2. 09 -.87 -.09 
.89 1.58 -2.34 -2.48 -2.16 -.89 -.89 
. 8 9 1.30 -2.33 -2.45 -2.13 -.89 -.09 
.09 l.le -2.18 -2.29 -1.98 -.86 -.89 
.09 . 3 5 -. 3 3 -.42 -. 4 7 -.61 -. e 9 

3 ~ • 0 2 -.02 -.02 -.03 -.93 -.93 -. 0 4 

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 12 IN STRESS PERIOD 1 

CUMULATIVE VOLUMES 

IN: 

STORAGE 
CONSTANT HEAD = 

~EllS = 
RECHARGE = 

HEAD DEP BOUNDS = 
TOTAL IN = 

OUT: 

STORAGE = 
CONSTANT HEAD = 

~ELLS = 
RECHARGE = 

HFAr OFP ROUNDS = 

l**3 

.91888 

. eeeee 

.34632E+t6 
71329 . 
. 12176E+16 
.53941E+I6 

. IIIII 

.14898Etl6 

.34632E+B6 

. 81110 
571Rg. 

RATES FOR THIS TIME STEP L**3/T 

IN: 

STORAGE = .08810 
CONSTANT HEAD = .01898 

~ELLS = 1924.0 
RECHARGE = 396.27 

HEAD DEP BOUNDS = 676.44 
TOTAL IN = 2996.7 

OUT: 

STORAGE = .IIIII 
CONSTANT HEAD = 782.76 

~ELLS= 1924.0 
RECHARGE = .00008 

HEAD DEP BOUNDS = 289.9S 



l :~ U 'v :: 

PERCENT ~ISCREPANCY = .00 

TI"E SUM"ARY AT END OF TIME STEP 12 IN STRESS PERIOD 1 

mE STEP LENGTH 
· STRESS PERIOD TaE 

1vTAL SI~ULATION TIME 

SECONDS MINUTES 

.129600E+07 21600.0 

.155520E+I8 259211. 

.155521E+I8 259210. 

HOURS 

360.011 
4320.11 
4320.11 

DAYS 

15.1090 
180.011 
180.111 

PERCENT OJSCREPA~CY 

YEARS 

. 410678E-11 

.492813 

.492813 

. 0 0 
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Appendix B 
Field Documents and Transportation and Receiving Manifest 
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..... ••}> •·'I 

TAILGATE SAFETY ME 

)iviSIOn/Subsidiary ---r-~ t¥\ Facility _-:1:........;...._\ ____ ---"L-:--~----
-oate !!J.Ero Time I= ~ Job Number-.........._:=-..;.,:_----

:ustomer :Jjiu,......~o ~~l"'l\ tv~L ~ Address:----~--::-:---------
--ppecific Location_ ){ §j LA.....6' 3 S~ tCf D 
- L.ype of Work · \2eco\le,, ~l[.S.~ ~~\"'A((A-(u>·J 

. ~ 

Themical~ Use~ .• -:-. ~-Uo~-L.a..::..----:---------------~-~---------

SAFETY TOPICS PRESENTED 

lrotective Cloth.in~/Eq~;~m~nt~l'iOI\\G - ,:~ 'C~~ ~ ~'t"7e: - \JU~ rcx.o l <t_~gs. u ~ 
. <=.O!'!~Af-o.\v~i~ ~~-- ~il\"U A . -. "t-- Q~ -·~i::) L)N ~ 
1hem1cal Hazards . 1\)(:)1\tt ~ 

1mer ency ;rocedures -. ~~==-=~=---:::--~-~.....;.;..;~=-----....1..,;~~---l.:....:.:.~.!--~~~L...-
- c~~ ~lti 1\)b \L~ f\\. t) L~i hl 

1
ospital I Ciinic ..,1.;\(:..;;G~it---LJ-~ __ \ ----- Phone { 9 Tg I \ Paramedic Phone { Cj 1 ct_._.t_,_l ___ _ 

- 'JSDital Address tinS s'5.s.;, ' SAetl.b 0"')2, 
· ;ec1al Eau10ment \.Xt\I...L 'l.i: j\.~(ll..De + ~o,J ~PE. ~)> A-a &q,t..~Jl:b ~S 

I 
I 
i 

~ 

~ 

M\ )I~ L.o~ 

NAME PRINTED 

~~ ervisor ~ ~ 

ATTENDEES 

:r;' 
c_~~ 
c.') 

c_!>:r 

C:t>.L 

:C\ X 

'( 



-rn TAILGATE SAFETY MEETINC 
-

)ivision/Subsidiary _· _ _;\-+..!...~~...;..:_~-------- Facility ---T ....... _:\.___....;(b~~CL\?~-=--------
•oate b-6- qo Time_.....:l""\~:..;:;.o-=D:.-_Pt~t't-\~---- Job Number t;;'j £ ~q t 
· :ustomer :rn c:rt"bo ?' Yo l ,...;-"l Address:;----:-------------­

~pecJfic Location ~----~~~€~L-~~~~~~~-~--~~-..!..\C_~~l~--~~~~~~~~---------~ 
- ·ype of Work ~_....;·:....:. ~Ci....~· --:--=~~~=-'.u.·.:.::~:.=...;...\.;..t.....;o~,...;:,_;,_, . .....;o=-:...~-..;...of!~t:-~~\-=...;;~, _<;.=--\'\;:::~~~.;....· ------------

. 1\lDI\I.G 
.,:nemical~ Used.-:-. ~___:...:....::..=..::;;__ __ ---:----------------:-:----------

~~· ~ 

6._,ys1cal Hazards Nl!N.c:. ut~~ ~~\ e b \lli. e s.. )4:.-p A<.\.. ~9~,p~ \,J 
~~~ ~~-.J'E.~ 

I / 

s.-~'"''l ~ -+-I" CoflP 

1:mergency Procedures ~co.. S:Bted'=> f\e4;c:., .. ~ 1-
( ~ 

_,ospital I Clin1c \)\A.L q- 't\\ ft:>n. ~'1.6 Phcne ( 

-+f~ 
------ Paramedic Phone (C.,. ) _9....~...-l.;...;./ _ ___;__ 

d the r -----'-~..::.....-~.!.....:=.:.;;.~=:!:-...:..;..-___:.......::.:.;:::.L,;:::..=::._-.~.~.=..!..:....~·t 0::.::~=--·-· _-_:...._:::....:;____,;;::......:...:~:._~ ....:G~,v....:.A,_:_\\;-_-....::D:.::...._ __ 

-t- ~; o ~ fu.:. G A-1):: 

~ Or)\:1t' 

ATTENDEES \ 
NAME PRINTED 

~ --r k-/LM. .::):"T ( o(L('. 

£1> t..- (\'\?) DtkL' "'(, c. I) 1: 

~~ ting conducted by: 

1Sa.n ~~~ 
~~B!NTEQ 

.u !rvisor -.JJ~~---1;,(...._------------
- Manager ____________ _ 



-m TAILGATE SAFETY MEETINC 
l 

\A~?A :t.T CD!Lr 
Jivision/Subsidiary ------------- Facility-------~---------

/ I rJ·.oa A"/\ 
1Jate 6 ?1 0 Time----~....:....:...("~'·---- Job Number _S.-..9...._S=-...:::~:::..R.l...L.l ---

:ustomer :-f'QvM~~ Qo;._,l:" ~EL ~n- Address: -----------------------)[..::... w~~~ =lOll.~ ~A -,spectfic Location ____ .;.._=-.!__._ _ _.;;;..~--:::--I..__-:-;--=------r:=:~-------::--------

- ·ype of Work _~..;..\ _· -:-~-:=£~1'\.:-:=S'11..:..:.~..:.:-~L£Si~~..:::o:QIN'--~'*-;;.... --~.;.._-::·--G_O-l>;.....;::;.;;-:~;;..;;;&;;..;;•..,.;1.-V=.:...ffiJ;A.~..-....-~....;\_;;....;::. ::;;:t:l:..:.~..;.:~..:.\ ..::~~-~.=.:&"..:!~:o::;la....t\.=::.:~----
N.~~. 

fhemical~ Use~ ... -:-~ ~---...;.......--:-----------------:-:--_. ---------

SAFETY TOPICS PRESENTED 

e~ c~ .::_~/~/9-o a~ ~·~ .I(M. &...) J>rl"oao.,'!:I'S.S) ~ 
-<D~ O!Jd 'v CH~~~. 

1:hemical Hazards 0"-1 '?~i:)c..."'': 
~"\) ~ {\-b~IL~ G~~\::::) \AvltS. 

"'Tosp1tal I Clinic ----------- Phone ( ----- Parameaic Phone ( '1, ) _....;q~r..--.:.l...:.\ _ __;___ 

_ Jsp1tal Address--=------------------:=--------~------

':lpec:al EqUipment ~~ i\.E. ~'C\l' 0 ~ fu\... lJ~\....Idt-~ ~~rL~ A~~ \~~ OV\"=-u I ,J 

l C....\'J:c GMC. \"~c: \ 6-\..l~\) ~\. ./ 

~~,her ~ 't::A>\(1\.E:. ~ ... ~ll A"-~ ~ ~ ("\)t) ~,.w;;,lc,·~ ~tA 1\ll ~)(f'::j 
l ~~ ~ (.v\'\\..11\l "\::J-e. ~.:.~\b;.v~ f\u') o~·k\L'- tti\-A.r.J ~\'E- ~ 
- ~~ ~. lte.e? A% d~ -+ co~.., ':'-cts-1'"6-

ATTENoEes l NAME PAINTED 

J 
~~ ~t\l l.e__\'<.. :t:-\ 
~t-t- e._~T ~e._ 

~~ 0\...u,... A-S. 

~ ~(\»l_ \~ J 
J 
J eting co~cted by: -~-

)~ \M~ 
NAME PRINTED 

- \ k11lz_ Manager ____________ _ 
:s-a-a5 ----------- - ----- -·-



TAILGATE SAFETY MEETINC 
.. 

Division/Subsidiary _·_....:\~~-·-~--------- Facility __ :t:: ___ \ __ G_o_!?j?~--:--------
loate ~ -· F-cro Time 7 :..oo fi-M Job Number --=S::..:?:.__;:S~:S~z.L...LI __ _ 

· :ustomer~n....v-""' bo 9oc .;r.- 'f\,a ~~ Address: _l:...L_;~;;...'1t-~ --~_;;;._~~\----------
!Specific Location 1 ___ :---;:-----::=---:--~:--:--------------------
• fypeofWork _· -~~·~· ~·~o~~~~~~t-~~~~~~~~-·~-· __;;;...'-~~~~~'~lw0~~----------------------

·A ""\£) fU ::;... 

-y:hemicafs Used.:-.:....._/-:-'-"' __ l:::i __ - --~~----~-----------:---:~----------. . .. ·.• . . . .... . .: .... -

- · SAFETY TOPICS PRESENTED 

~'rotective Cfothing/Eq~;~ment . ~- S:::L~ . ·':. '~/7jcr_o ~~~""1") ~~~l::. S;n. ~ ~ 
()(..0 c~~E:..~\. ~ 't- eo""~ ~~·,:, "\'E: ~u- 1\ti~ . G"~\.. 

;hemicaf Hazards f\-b .. 'l'-- Gru,.....,u ~~ l(t- (arv~,.,...) ~'- ~~\... t)\ 

~S "TE"T" ~L G-f...~-:lol\'1\l. ~- ~ ~ A C) ¥>t,)L<.i'AI\ ~\..C\""l'-..:~,.) 

l::mergency Procedures ---------------F==;::==--,.------------------

...., ATTENDEES 
~ NAME PRINTED ::L.' 

~M7_efl-
'l 

-sc~ \y~\L ~I. 

G~e r'~ c_~ ..L. 

I ~~ ~A~ (_T) .:z:_ 

'l 
I 

J 

J eting conducted by: 

~ (~~ ..., 

~PfliNTEC ! SIGNATURE 
J 

Jervisor Manager .) 



-MONITOR WELL INSTALLATION SHEET 

P.ROJECT NAME-~~~~-~~~~ FIELD ENG./GEO.C.. ~~ DATE 6{Sf\~ 
PRCJECTNC. ~~==-~ ~--' CHECKEOBY )"),~ DATE t/2(/M 
BORING NO. S' ~ . 

_ '£~, I;,._.._r- , ~·<J::::c:?, \:=; (.kW,If-~TE OF INSTALLATION_..l::,...,Lf-)_')=!-/_-.l9.._,;o;;::;,_ ___ _ 

BOREHOLE DRILLING 

DRILLING METHOD \-\0 \\ou s\s.n. bwQ' 
-s. 

DRILLING FLUID (S) USED: ~. ~. 
TYPE OF BIT-~ ....... ~-=-~~~~~~~~\::._----­
CASING SIZE (S) USED: 

FLUID FROM TO ----- ------ ------ SIZE L_"j;,tf.'ROM ___ TO __ _ 

FLUID FROM TO SIZE FROM TO 

. DESCRIPTION 

TYPE ·f;c')o ':\p . S'>.J Q.. RISER PIPE MATERIAL Ss.\... ':\a )? \) (' 
OIAM.ETtffof::p..e:RFORATED SECTION RISER PIPE DIAMETERS: 
PERio~\?1~~~-tt;f:":· o.D. _______ I. D. __ 2 ..... _' __ _ 

~,...-.nu~-.-.::..o:~ ·0 SCREEN t!r lENGTH OF PIPE SECTIONS ____ -.r---

- .. :TIONS • Q \0 JOINING METHOD ~ \"):,l.. ~.,..,s&Q(\ 

·pR()TECTIVE'f'IPE LENGTH_~---! OTHER PROTECTION_.:::IIIool~.J.Qioj~~~:.;,.._­
. ~PROTE.CTJVE-~iPE ·0.0. 3 1/'f 

... ;~~JT£M. _ 
-~(,· ~: ·.: - ~~~~ .. ~.~.; .. ~. 

DISTANCE ABOVE/BEL~W 
GROUND SURFACE(\ ) 

. TO~.pF.:fli.§.~Rf'tPE . ~ \,~,.)")\..., ~A.~ _D' 
GROuND ;:SURFACE 0.0 
80TTOM:OF+PROT£CTIVE PIPE S'~':::> 
SOREHOL~,;f'ILL;'-MATERIALS: 

·-.:~r : .. ~~.-.:;::-._ .-- .- . 
l_' GROUT··.:. TOP 0 BOTTOM 

BENTONITE TOP I_' BOTTOM ~· 
SAND·,,, TOP ~>' BOTTOM \ c:,l 

"GRAVEl.. TOP ~~~ BOTTOM ,v/ n-

PERFORATED SECTION TOP ~I BOTTOM \'?' 

BOTTOM OF BOREHOLE \~' 
GWL AFTER INSTALLATION s.~· 

· FWSHED AFTER INSTALLATION? 
fAS A SENSITIVITY TEST PERFORMED 

ELEVATION 
<4) 

~~~:c,l 

C:. ~u 
I {,f 

TOP C.04 BOTTOM '-j. r;,y 
. .:...-

TOP r..;~ BOTTOM -3 G 4' 

TOP 3-G~ BOTTOM -E~ 
TOP N/14- BOTTOM ~"- / ~ 

TOP - 3~3.6 BOTTOM -9. ~ 

YESO 
YESO 

-8.36 

-3. &b 

\..-6 \\~ Q..~ Cl' ________________ __.... __________ ---~- ----
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• ... • LOCKING FLUSH 
MOUNTED COVER 

.. 
; 
ti ;.: 
c • 

~ ! 
i ~ 
,._ ., 
...... .,_ 
...... . ,._ . 

z 
~-; 
J .. ,. 
• • 
! I e ~ 

APRON 
TYPE Cc,..,·r,-t~f" ..,.-,:~~~~ 
THICKNESS.:::{,=-·-· __ 
FROM 0 TO ~" 

SEAL 
TYPE JS.e r-h:>"' •i::£ 
THICKNESS _...__ __ 
FROM ').-' TO 3 I 

FILTER 
PACK 
SIZE 2-D/ 3 0 

THICKNESS /'-. 
FRO~ 3. TO JS/ 

THREADED ---­
. PLUG 

a • ft 

"' ... 

• 

• 

0 

' 
• 

• 0 
0 

0 
0 

0 0 

• 
0 

• 
0 • 

HOLE DIAMETER e ,. 

• 

11-R"j 5r-.~ u~ u/-t;"/sa 
~ ~ ~ ,h,/f<?) 

rn 

ROUND SURFACE 
DATUM \ (... {,'(~ }t ~ L 

GROUT 
TYPE Ce~/~ 

' THICKNESS _.2....;;...' __ 

FROM 0 TO '2- I 

SOLID CASING 
TYPE 7 vc 
DIAMETER ;;; /1 

LENGTH 
j 

FROM D TO -£..' 

SCREEN 
TYPE lvc 
DIAMETER 2'' 

LENGTH 1..0 
/ 

SLOT SIZE 0 01() 

FROM -s-~ TO !'£ 
, 

TOTAL DEPTH OF 
CASING _ ...... 1 5'""----'---

... Creating a Safer Tomorrow 



MONITOR WELL INSTALLATION SHEET 

PROJECT NAME 
PRCJECT NC. 
BORING NO. 

BOREHOLE DRILLING 

DRILLING M ETHOO \-\ 0 \\ow s\s.o. b~ Q ~ 
~ 

DRILLING FLUID {S) USED: ~- ~. 

FLUID FROM TO ----- ------ ------
FLUID FROM TO 

. DESCRIPTION 

- TYPE ·Sc')o \jp S>tJ Q.. 

. DIAMEJER OF. PERFORATED SECTION __ _ 

~ PE.RFSRti,l>N~~YPE.: 
. H~L£S 0 SCREEN 

. TIONS • Q\Q 

TYPE OF BIT -~~~.r::J:..:a.o:=.~~~~~·· ~ ~~----­
CASING SIZE (S) USED: 

SIZE L."':l:.s:fROM ___ TO ___ _ 

SIZE FROM TO 

RISER PIPE MATERIAL ~s.'- 1..\.o \?\\ C 
RISER PIPE DIAMETERS: 

0. D. I. D. ____,~2.._'_\ __ 

LENGTH OF PIPE SECTIONS _____ -w----

JOINING METHOD t \>) :-.\.. 3\.~ 

-/~ .. .>~-ki'L£ft1' > 
DISTANCE ABOVE/BE~W 
. GROUND SURFACE ( ~) 

ELEVATION 
<4) 

TO~~Q~4fil.~E6,J'tPE ~\\,js"'-. l... ... ~ (!)' :~~ 

GROUND 'SURFACE 0.0 G' I 3. 
BOTTOM_;-~ ,...J 1 C."-II~E PIPE 'S' I I~ 
BOREHOL"E:~FI LL:'MATERIALS: 

. - . °C;. _- :~,. ... -_: ft ·-)"~~-:-..:. ·. . .. ~ 

TOP a· BOTTOM 1._'. TOP {o t3 BOTTOM ~. t3 ·GROUT·.:,.-. . 
·=--

· BENTONITE TOP 'l' BOTTOM ~I TOP Y, t3 BOTTOM JJ3 
. :sAND' . TOP ~I BOTTOM \S' TOP 'J.,/3> BOT"roM -E. 8 7_ . . ... "--

,. . -
~-GRAVEL·- TOP ;dj ~ BOTTOM_~/ t1 TOP .N)~ BOTTOM .N)~--

· PERFORATED SECTION TOP c:s' BOTTOM \S' TOP I"~ BOTTOM -8 B;? 

BOTTOM OF BOREHOLE · \Cj I -8.S? 
GWL -AFTER 'INSTALLATION ~\ 3/ 

. FWSHED AFTER INSTALLATION? 
fAS A SENSITIVITY TEST PERFORMED 

---------------···· .. · ----------------



" 

BRUNING 44-132 67120 

• Gl • 

.. 
> w 
~ 
c 
~ 

Ill 

i 
... 
• ..... 
CD ..... ... 

i 
• 

~ 

i c 
0 

-• • 
~ ., 
,. 
• 

~ z 
c I e ~ 

SEAL 

FROM 2' 

FILTER 
PACK 
SIZE ..20(Jo 

THICKNESS 
FROM :J" 

LOCKING FLUSH 
MOUNTED COVER 

• 
• • 
0 

' I 
t_;) 

0 

TO /J- I • 0 , 

• 

0 • • 
0 

0 
0 

• 0 

0 

THREADED ---­
"PLUG 

-

/"""57~ 71, C-5 !)~~~0~ 
~4 88 ~ J~/P(} 

-----____ SLIP CAP 

• • • • 0 
0 

0 
0 

0 
t D 

0 
e 
0 0 

0 0 0 

• 

ROUND SURF ACE 
DATUM· {P,t3 1 .utsc. 

~------GROUT 

TYPE C e-...1\.t:/B-.-tv-. /-t-f 

• • 
' 0 

• 
t 

I 
THICKNESS ___ 2_" __ 
FROM C> TO z. I 

SOLID CASING 
TYPE 
DIAMETER 
LENGTH 

I 

FROM TO 

SCREEN 
TYPE :'"\ v '-
DIAMETER '2-" 

LENGTH (..0' 

SLOT SIZE 0. 0 I 0 

FROM .1!!6 ~ 'TO /~1 

TOTAL DEPTH OF 
CASING ~" ___...___ ____ _ 

kt->AA-tY 

J) n=> "' 
,v~- 1<~ LJer 

! • IT CORPORATION ~ 
: ALL COPYRIGHTS RESERVED L.l.,J ... Creating a Safer Tomorrow 
~~~~~~~--~----------------------- ----------~------------~ ··oo Not Scale Thi~ Drawing" 
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MONITOR WELL INSTALLATION SHEET 

P.ROJECT NAME . ~~ \~~- ~~-~~~ FIELD ENG./G£0. (,. ~~ DATE l:; (5 (~a 
PRCJECT NC. ~*=- =-~-~-- CHECKED BY . DATE ___ _ 
BORING NO • .,..,. · · o""- ~· 

\: -s-~..-"-.::.~ ""C:: ""'\<- ~ ,_,. ,...__ DATE OF INSTALLATION ~~ S/9...a 
BOREHOLE DRILLING 

DRILLING M ETHOO \-\0 \\ow s\.so, )\~ \"' 
DRILLING FLUID (S) USED: ~. ~. 

FLUID FROM TO ---
FLUID FROM TO 

_ DESCRIPTION 

· TYPE <c')o ':\p S>.J Q. , 

· OIAMg}·~~:t~~FORATE.D SECTION __ _ 

PERFORAnON ·TYPE: 

--J~~:;_J-.:.;;.1. ;':·,,Jf9L£S 0 SCREEN 

ONS • 0\Q 

TYPE OF BIT ~~~ ~~~ 
--~~~~~----------

CASING SIZE (S) USED: 

SIZE L_ "');:.t{ROM TO 
- ---- ----

SIZE FROM TO 

LENGTH OF PIPE SECTIONS ____ ~--

JOINING METHOD S: \-4:-l.... :!\,rl ~ 

__ .· __ ,.JT.£M. DISTANCE ABOVE/Bt\LOW ELEVATION 
.• o• t~·--·M:f" .JI· .,.._ '~· GROUND SURFACE ( ~) (-Ct- ) 

TOP.,OF-!BISER ,PJPE 
. . . . ···-·· ····"'··· -.k\"' -:.'- _h~\. o' ~r 
GROUND ·-suRFACE 0.0 ~7/ 

BOTTOM OF~PROTECTIVE PIPE CS' 0.7 I 
BOREHOL~·;f'ILL MATERIALS: 

'~. -~ : 

·GROUT TOP L)' BOTTOM '2. ·' TOP S.9/ BOTTOM '3 -i.l_ 
BENTONITE TOP 2.' BOTTOM ~I TOP 5 f'l BOTTOM ~-~1 

SAND TOP ~I BOTTOM /5 I TOP ;)."11 BOTTOM -::7.o7 

GRAVEL TOP -v/YJ- BOTT0'4t// fl TOP ,N I~~' BOTTOM 111/~ 
PERFORATED SECTION TOP CS' BOTTOM 

BOTTOM OF BOREHOLE \ '::> I 

GWL AFTER INSTALLATION '5' 

FUJSHED AFTER INSTALLATION? 
'AS A SENSITIVITY TEST PERFORMED 

~ ~ 

1'51 TOP C), '7! BOTTOM - 51,o9 

-7 e/ 

o.?/ 

---- -·- -- .. ----~-------
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• Cll • 

~ 

APRON 

LOCKING FLUSH 
MOUNTED COVER 

TYPE c.o"'·c. •o(.-k _...,.-:~~~ ... 
THICKNESS_,u:::.._''-­
FROM 0 TO 1/l.' 

IL SEAL 

TYPE J3 f r-1-l-vvo. · t -. 
THICKNESS _.__' __ 
FROM 2 TO ;r' 

FILTER 
PACK 

SIZE ;?o/3o 
THICKNESS ........._.;z....._1 __ 

FROM :?/ TO Is 

THREADED ---­
·PLUG 

. , , 
• 0 

• • 
0 

0 
0 

e 0 

0 0 

~-------SLIP CAP 

ROUND SURFACE 

..dO:r---- G R 0 UT 

TYPE vvu£/~~ 
THICKNESS _2 __ _ 

FROM 0 TO z.' 

~~,__.___,,ffit--- S 0 LID CASING 

., 
- e 

0 0 

0 

TYPE I've. 
DIAMETER --:J '' -'-----
LE~GTH -~-~----­
FROM 0 TO S' 

SCREEN 
TYPE ~ VC.. 

DIAMETER ~ '' --=~---

LENGTH /0 I 

SLOT SIZE o. o1o 
FROM s- /TO /.J-' 

TOTAL DEPTH OF 
CAS lNG _1'--~-:t-1 ___ _ 

~WM.- IT" 

""'5/Te;s 7 
AlAs- r~ "Ve1T 

~ • IT CORPORATION 
:: ALL COPYRIGHTS RESERVED ••• Creating a Safer TomorrOW 
'-~~~=:--::----::-------------------··-----~-···· ·:_'); ... "'~c! Sr;:a!e Th:s ~f:-v,ing" 
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MONITOR .WELL INSTALLATION SHEET 

=~~t~E~~~; • ~ %~~ ~!(gKg;-~oEo. G . ~\9~ :~ eo t sjcrc 
~.:. t.. \.._ ~ ..._ ~""" ,._ , .· - · '\ l:. DATE OF INSTALLATION to ( 5 /t f) 

BOREHOLE DRILLING 

DRILLING METHOD ~Q~a.::~ s~ b~'l!~ 
~--~. 

....\ 
DRILLING FLUID (S) USED: 

FLUID FROM TO 
FLUID FROM TO 

. DESCRIPTION 

' TYPE Sc\c, ':\Q )?~g. 

~~::~-~z;:;:;:~TED SECTION __ _ 

· .. :HO~~S 0 SCREEN 

.Q\Q 

TYPE OF BIT-~~ ~~~ 
CASING SIZE (S) USED: 

SIZE (_ '"A:.sfROM TO 
SIZE FROM TO 

RISER PIPE MATERIAL C:Ss." ':\c \?\\ (' 
RISER PIPE DIAMETERS: 

D 2 •\ o. . 1. D. __ ......._ __ 

LENGTH OF PIPE SECTIONS ____ ~--

JOINING METHOD Y \-..):,\.. ""!b...a,s&s~ 

• J ·;::_~;.m!~~ DISTANCE ABOVE/Bfrw ELEVATION 
GROUND SURFACE ( ~) (~) 

': TO~..QF~-eJ~E~~JPE F" J~ \ l... A.£ 0' - .. 
'3-"»rr~·""'"-

GROUND ·:suRFACE 0.0 5:. !tf ' . 

BOTTOM OFgPROTECTlVE PIPE s· Cf. 7 c; 
. BOREHO~'£-i.FILL' MATERIALS: 

.. - ' ·:-.~~- ;.·.-. 
TOP _a_· BOTTOM 7_ ·' TOP BOTTOM 3. 7 !/ ·GROUT·-·· S·7V .·-

BE~TONITE TOP 2..' BOTTOM ~~ TOP 3. 7~ BOTTOM ~-'?u 

SAND_ TOP ~{ BOTTOM rS' TOP :4/yt' BOTTOM - 'f_ ~ 

GRAVEL· TOP ;.J/14 BOTTOM- ;{/ / J4. TOP p.J/~ BOTTOM ,; I ,:r 
PERFORATED SECTION TOP ~I' BOTTOM /5 I TOP CJ, 7 !/ BOTTOM -7 . .2~ 

BOTTOM OF BOREHOLE I CS / -7, 2C, 

GWL AFTER INSTALLATION S_' C), 7 fL 

. FLUSHED AFTER INSTALLATION? 
NAS A SENSITIVITY TEST PERFORM£ 

REMARKS ~'~ ~ 
~ 
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• Cll • 

' s; 
c 
~ 

Ill 

~ 
D 

.. 
= ! 
It 
D 

APRON 

TYPE 
THICKNESS 
FROM 

SEAL 
TYPE 
THICKNESS 
FROM 

FILTER 
PACK 

SIZE 
THICKNESS 
FROM 

THREADED 
. PLUG 

LOCKING FLUSH 
MOUNTED COVER 

TO 

TO 

• 

0 0 

TO 

• • 
0 

0 
0 

• 0 

0 

TOTAL DEPTH 
OF BORING 

0 

~ 

0 
0 
0 0 

0 
0 0 

0 • 

SLIP CAP 

ROUND SURF ACE 
DATUM · 

GROUT 
TYPE 
THICKNESS 
FROM TO 

SOLID CASING 
TYPE 
DIAMETER 
LENGTH 

J 

FROM TO 

SCREEN 
TYPE 
DIAMETER 
LENGTH 
SLOT SIZE 
FROM TO 

TOTAL DEPTH OF 
CASING l{ 

/< tAJ .u.. - I & 
s,~ 9 

A.J m- I<~ We~~ 
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MONITOR WELL INSTALLATION SHEET 

P.ROJECT NAME . ~ ~~· t¥~\c\... FIELD ENG./GEO. ( \... c._ 
PRCJECT NO. ~) ~ --:~M _ CHECKED BY _ 

DATE "- (t::./~o 
DATE ___ _ 

BORING NO. \), ~~..., --~"" 1'> 

(7~c;.\ ~Q.""', ~V--, DATE OF INSTALLATION (9 ( b /4.a 
·BOREHOLE DRILLING 

DRILLING METHOD \A 0 \\n--, s\so. h~ ~ 
DRILLING FLUID (S) USED: ~- ~. 

TYPE OF BIT -~~~..r:L-=-).__~ .. ~~~~\::._----­
CASING SIZE (S) USED: 

FLUID FROM TO ----- ----- ------ SIZE L. """l:.if.ROM TO --- ---
FLUID FROM TO SIZE FROM TO 

. DESCRIPTION 

TYPE 5c}.. '"\Q S>tJ g, 

. DIAM~!~~~~-~-~~RAT!D SECTION _____ _ 
PERFORATtON ::TYPE:· 

·-~·2o..o..l .· ~;;~_9~£S D SCREEN 

·0'0 
lENGTH OF PIPE SECTIONS _____ -wr----

JOINING METHOD t \-.>:.. \... :s\.t! s~~ 

' ~~~4.~~t-t.-
DISTANCE ABOVE/B[l:2W 
GROUND SURFACE ( --!:) 

ELEVATION 
( ..C+-) 

. TOP OF:-:fU~~1-'f'JPE r::- 1._,, c 1 /11,.,., f CJ I 
~--;. 

GROUND SURFACE 0.0 s-. 8~ 
BOTTOM OF.PROTECTIVE PIPE 6'6GS C) ,B8 
SOREHO.~E·:FIL'-:' MATERIALS: 

" 

GROUT 0 l_J TOP TOP BOTTOM ~.8~ BOTTOM 3 _ ~ -3 
.~ 

BENTONITE TOP "2..' BOTTOM s' TOP 3.-Q~ BOTTOM ? -e. o 
SAND TOP 3' BOTTOM IS ' TOP ,.2.'8t6 BOTTOM -9'. 12 

GRAVEL TOP rJ/1'1- BOTTOM# /t~~-- TOP .N(n- BOTTOM JA}/ ~ 
PERFORATED SECTION TOP s( BOTTOM /5/ TOP 

"" ~ 8 
BOTTOM -'7..1 ~ 

BOTTOM OF BOREHOLE I 5'f -7.1'2 

GWL AFTER INSTALLATION qt ;, ~ -t? 

FLUSHED AFTER INSTALLATION? YES 0 NO r::r-
'AS A SENSITIVITY TEST PERFORMED ~"""~ 

REMARKS \~"k ~~ "-D~ ~~~ f\ w_ -~1'- \:o(g_. c_e~~ ~ 

YESQ C' NO fr 
ex.~ ~~ k[ 6 {3-.Sd 

--~· -------- -- ------ -·-·---
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• Ill • 

.. 
~ w 
~ ;.: 
c • 

~ I 
!c c 
Q Q 

LOCKING FLUSH 
MOUNTED COVER 

APRON 

SEAL 
TYPE ~e !1. J--o ... ; t:r 
THICKNESS _.J.....I_/ __ 
FROM 2' TO .!J/ 

FILTER 
PACK 
SIZE c..oho 

. ) 

THICKNESS _1'-'-­
F R 0 ~ 3 ;' T 0 I ~- I 

THREADED ---­
.PLUG 

• 

• • • 

0 ' 

0 • • 
0 

0 
0 

• 
• 

-

' • 

e 
0 

0 

0 

0 

0 

----SLIP CAP 

ROUND SURFACE 
DATUM · 

GROUT 
TYPE GN f/ae.,.k,.,Jf: 
THICKNESS '$ 2~' 
FROM 6" TO 2'" 

SOLID CASING 
TYPE t>vc.. 
DIAMETER 2.'. 

LENGTH I:C" 
I 

FROM () TO :S 
I 

SCREEN 
TYPE ?vc 
DIAMETER 2 t • 

LENGTH L_o" 

SLOT SIZE Q.o1!J 

FROM ~· TO <S~' 

TOTAL DEPTH OF 
CASING / s' 

! • IT CORPORATION ~ 
: ALL COPYRIGHTS RESERVED u.J ... Creating a Safer Tomorrow 

---------------------------------------~· 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 

I T E M S 

GROUND WTR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI-104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. 

TOTALIZ~~FQI-101 RDG. 

FLOW INDICATOR Fl-102 RDG. 

TOTALIZER FQI-102 RDG. 

FILTER BAGS INLET/OUTLET 
PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 

AUTO DIALER OPERATING? 

LEAKS? 

RAIN GAUGE READING 

OTHER VARIANCES IF ANY 

KEY WEST, FLORIDA 

STATUS OBSERVATIONS/READINGS 

7 . '? ,. ,., 
:;CV-. -."' a~..L 

I <.· :­
(I?-· _::7 

/I) OtiC 

/ 

Record significant variances or unusual condltion in Daily ActTvfty log. 

" ..... ..-::.. ,~ 
DATE OF INSPECTION ___ _ 

TIME OF INSPECTION /(/ 1/s-
,.... . , 

WEATHER/TEMP. S<_H,rl/ ". 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T E M S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? v ;\107 ! J} r:p,. 

PRODUCT PUMP OPERATING? v IN lr-1lt2 ~ ;.+ U T j) !J ~ J "'-l 

RECOVERED PDT. TANK LEVEL v E v-I'flJ 

TOTALIZER FQI-104 READING v r §" 77 J. £ 

AIR SPARGER OPERATING? v ;<~~ /v·~ p~ !/~ AIR BLOWER PR. GAUGE RDG. t;.;, 
( 

FLOW INDICATOR FI-101 RDG. v () 

TOTALIZER FQI-101 RDG. L/ 71 c;~---
FLOW INDICATOR FI-102 RDG. t/ 0 

TOTALIZER FQI-102 RDG. v I z. 6 7 o L 
FILTER BAGS INLET/OUTLET v ;J ,)J 1J f 0 1" t, 1-( 
PRESSURE GAUGE READING 'l·firvJ 

CARBON ADSORPTION SYSTEM v rJ I) 1- (l Pj) y /} -JL· ., (1 .1'}·/J 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. t/ I 22. ~~_.... 

AUTO DIALER OPERATING? v ()i:__ 
LEAKS? v ~/)~ 

RAIN GAUGE READING v~ 
OTHER VARIANCES IF ANY / tJr;,._z_ 
Record s~gn~f1cant var~ances or unusual cond~t1on ~n Da~l· y Act~vlt y lo . g 

¥- 2/- 7,., 
DATE OF INSPECTION ----

!/-!~.A/ ~,.-,f ~ NAME OF OPERATOR ~ 

TIME OF INSPECTION <!/;:;;/ 
WEATHER/TEMP. \:}/J!V '( ? ~~ (-



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T E M S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? v ~p~/ j -t, v4 / 

PRODUCT PUMP OPERATING? v 1 ;. N'r;/ ~r' I)J/Y.. 
~ 

RECOVERED PDT. TANK LEVEL v PN'>/'f'~7 

TOTALIZER FQI -104 READING v q i'J:_ 
AIR SPARGER OPERATING? t/ ! ~~ /a · l f r' 7 AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. v f 0!i1 
TOTALIZER FQI-101 RDG. v f~J'f' 
FLOW INDICATOR FI-102 RDG. v r ·~ p }/-
TOTALIZER FQI-102 RDG. v ;~;,2--)_..,...-

FILTER BAGS INLET/OUTLET v 2-- f'. / 
PRESSURE GAUGE READING 

J I I 

CARBON ADSORPTION SYSTEM v I {J r /' 

IN/OUT PRESSURE GAUGE RDG. 
j I ~7 

TOTALIZER FQI-103 RDG. v 1 2- c-s-a 
AUTO DIALER OPERATING? v ()tC 

LEAKS? v 1/'A-f'· _.R.___ 

RAIN GAUGE READING r-J/A-
OTHER VARIANCES IF ANY - y./QI'~ 

RecorCf s~gn~f1cant var~ances or unusual cond~t1on 1n Da~I y Act~Vlt y lo . g 

DATE OF INSPECTION ----
TIME OF INSPECTION c:f ~ 

NAME OF OPERATOR 
'·;;//··' /'-'V"" :~ #. 1_. WEATHER/TEMP. 



I N S P E C T I 0 N L 0 G 
PILOT GROUND ~ATER TREATMENT SYSTEM 

NAS-KEY ~EST 
KEY ~EST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND ~R. PUMP OPERATING? v ~~/~ 0~~477~ 
PRODUCT PUMP OPERATING? ./ /.Jau ~n--r-~ ,_) 
RECOVERED PDT. TANK LEVEL ..__/ 6·· .,/:1 0 7 -, -

TOTALIZER FQI-104 READING / 9~- 3.S~ 
I I 

AIR SPARGER OPERATING? ./ !JUJ .I~ AIR BLO~ER PR. GAUGE RDG. 

FLO~ INDICATOR FI-101 RDG. / v ~~----· 0 IJII"rY • ., 

TOTALIZER FQI-101 RDG. / Y'Cf01 
FLOW INDICATOR FI-102 RDG. / 0 
TOTALIZER FQI-102 RDG. / I </031 
FILTER BAGS INLET/OUTLET / ~Otl tl o/XJ#.477~,..} PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM / I I 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. ./ I 3.5':' "3D 
AUTO DIALER OPERATING? / v :;:c:: --
LEAKS? / (~J~e 
RAIN GAUGE READING / N/4 
OTHER VARIANCES IF ANY / JJ&AI6 
Record signif1cant variances or unusual cond tion in Da1I y Act1vit y lo . g 

DATE OF INSPECTION (22.90 

TIME OF INSPECTION I (R60 

NAME OF OPERATOR ~c· ~EATHER/TEMP. 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? JJtli1N oP 
PRODUCT PUMP OPERATING? IA)a;A. ~c)&r,J 
RECOVERED PDT. TANK LEVEL ()"' ?~ 
TOTALIZER FQI -104 READING q I ' I 

~~ I -~ ,,., c.c...~ 
( ( J 

AIR SPARGER OPERATING? 
~ILL~, AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. 
v

0
r 

TOTALIZER FQI-101 RDG. C(qotp 
L..l~-'7-:nil 0 FLOW INDICATOR FI-102 RDG. L/ Y,. IV 

TOTALIZER FQI-102 RDG. J<./77c/ 
FILTER BAGS INLET/OUTLET A)M ,,J eP PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM ~,tJoP IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. /t.f/1 ~ 
AUTO DIALER OPERATING? _yu 
LEAKS? /Jt:Wc 
RAIN GAUGE READING tJ/4 ., 
OTHER VARIANCES IF ANY AI~ 
Record sign1.ficant variances or unusual cond tion in Oa1.l· y Actl.vit y lo . g 

NAME OF OPERATOR ~ 

DATE OF INSPECTION r ).3 q() 
TIME OF INSPECTION I ~ OQ 

WEATHER/TEMP. 



I N S P E C T I 0. N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

I T E M S 

GROUND WTR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI -104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. 

TOTALIZER FQI-101 RDG. 

FLOW INDICATOR FI-102 RDG. 

TOTALIZER FQI-102 RDG. 

FILTER BAGS INLET/OUTLET 
PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 

AUTO DIALER OPERATING? 

LEAKS? 

RAIN GAUGE READING 

OTHER VARIANCES IF ANY 
Record sign1t1cant variances 

NAME OF OPERATOR ~ 

NAS-KEY WEST 
KEY WEST, FLORIDA 

STATUS OBSERVATIONS/READINGS 

;vor /11../ OP 
t/...Jo..&_ -~ I /-

c· , . 

J I I~ :t2... 3 ,· 4; 
j [ 

L(C4 (' 2- ?St 

C) 

I 07 r_p'J 
C2:> 

!'532-C, 
/'15-t ~ C¥-J 

;Jo.J~oP 
:; 7 --. -~ . ..;..,~ 

I ,__ --res. 
tj_(!!§-
M.~ 
A/61;1,1( 

or unusual cond1tron in Da1l· y Actlvit y lo . g 

DATE OF INSPECTION f-.) t/ 9tJ 
TIME OF INSPECTION / t.J?CJ{) 

WEATHER/TEMP. ?S"' L((JtJ.' 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? ,Jr!J 
PRODUCT PUMP OPERATING? ~M~~ 
RECOVERED PDT. TANK LEVEL 6 
TOTALIZER FQI-104 READING q onQ 7 -~ \? 
AIR SPARGER OPERATING? 

\ r 
\~ AIR BLOWER PR. GAUGE RDG. { · 3 P-SI 

FLOW INDICATOR FI-101 RDG. J() 

TOTALIZER FQI-101 RDG. I~ I 22 
FLOW INDICATOR FI-102 RDG. 0 
TOTALIZER FQI-102 RDG. !73A...t/ 
FILTER BAGS INLET/OUTLET iJ~t~t'- op PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM I 

IN/OUT PRESSURE GAUGE RDG. ~~~p 
TOTALIZER FQI-103 RDG. I L?7 L? lLi 

"1 

AUTO DIALER OPERATING? r/iS 
LEAKS? t;JtJtJe-
RAIN GAUGE READING /J/A 
OTHER VARIANCES IF ANY ;Jw.Je 
Record si nificant variances g or unusual condttion -in Dair y ActtvTt y lO g. 

DATE OF INSPECTION y~ 7 c;o 
TIME OF INSPECTION I[ROCJ 

NAME OF OPERATOR (1_,_....__,;, WEATHER/TEMP. 9C[t!~ 



• • 

I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? A~fJ 
PRODUCT PUMP OPERATING? 11\. 'J /}r,: ...-tl .'}~ 
RECOVERED PDT. TANK LEVEL (") 

TOTALIZER FQI-104 READING C,,,i -~ .'1 ~r.f 
7 I AIR SPARGER OPERATING? 

AIR BLOWER PR. GAUGE RDG. vNb. f .3 p,; 
FLOW INDICATOR FI-101 RDG. 'C) 
TOTALIZER FQI-101 RDG. 1 3q<{'o 
FLOW INDICATOR FI-102 RDG. rJ 
TOTALIZER FQI-102 RDG. /1 'ft_~o 

.• 
FILTER BAGS INLET/OUTLET !LiP-~ 6(/ PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
MIJt~~ IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. /,7 332- I 

AUTO DIALER OPERATING? L.i....<A 

LEAKS? I A)(J?V--
RAIN GAUGE REAPING !11/4 
OTHER VARIANCES IF ANY ~ 
Record si ntftcant variances g or unusual cond tion in Dati y ActtvTt y lO , g 

DATE OF INSPECTION 

TIME OF INSPECTION f {£()() 

NAME OF OPERATOR~ :c. WEATHER/TEMP. OuM.ea.J 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

I T E H S 

GROUND WTR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI-104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. 

TOTALIZER FQI-101 RDG. 

FLOW INDICATOR FI-102 RDG. 

TOTALIZER FQI-102 RDG. 

FILTER BAGS INLET/OUTLET 
PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 

AUTO DIALER OPERATING? 

LEAKS? 

RAIN GAUGE READING 

OTHER VARIANCES IF AN'i 

Record si n1ficant variances g 

NAME OF OPERATOR ~ 

NAS-KEY WEST 
KEY WEST, FLORIDA 

STATUS OBSERVATIONS/READINGS 

;t/p 
/J~ ~~ 
~ 

/ () c;tJ.L I<!. s-
I 

LfM. 5f51 
(/ 

¢ 

;u~ss-
'¢ 

;gc;c;s-

;\)(_~( C/11-- O-jJ 

di,u{)IJ 
!733L 
~/e.--J 

A-t-&-rJ-
11/A 

I· !;~ 

wl'1_,t.) 
or unusual condition in Da1l• y Actlvit y lo . g 

DATE OF INSPECTION f{JJ f(/ 

TIME OF INSPECTION I (p{J{J 

WEATHER/TEMP. fl!P--t, t'1 ,g ) -: 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

I T EM S 

GROUND WTR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI-104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. 

TOTALIZER FQI-101 RDG. 

FLOW INDICATOR FI-102 RDG. 

TOTALIZER FQI-102 RDG. 

FILTER BAGS INLET/OUTLET 
PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 

AUTO DIALER OPERATING? 

LEAKS? 

RAIN GAUGE READING 

OTHER VARIANCES IF ANY 
Record si nif1cant variances 

NAME OF OPERATORlli_ 

NAS-KEY WEST 
KEY WEST, FLORIDA 

STATUS OBSERV~TIONS/READINGS 

~0 
u~-:::ffd.i~ 
0 

T I() C./J // c/, l~ ruJ 
I ] 

ljUJ, .~$-( 
(/z5 I 

IV Kun 
~ 
I R:LJ7 'J-

!Jet(· 1-.._e)p 

/Jaf~c;p 
{ 7:3'-"32-
l~ 

bL 
AA 

tJiJJ../6-
or unusual cond1tfon Tn Da1ly Act1vlt lo . y g 

DATE OF 

TIME OF 

INSPECTION~ 
INSPECTION ricJtf! 

WEATHER/TEMP. 



I N S P E C T I 0 N L 0 G 
PILOT GROUND YATER TREATMENT SYSTEM 

NAS-KEY \JEST 
KEY YEST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? ,Jo 
PRODUCT PUMP OPERATING? /11,/ f4.-f(.·v/ ~r/V-A-1 C ~uv-A) 
RECOVERED PDT. TANK LEVEL ·or 

• J 

TOTALIZER FQI -104 READING /t: cy:Sy/ d !r ,· ( . . r rl/ ",' 
lo. ...... -.!, 

AIR SPARGER OPERATING? 'ftl' 4~ s--f s-; AIR BLOYER PR. GAUGE RDG. 
,/ ,. 

FLOY INDICATOR FI-101 RDG. (__ 

TOTALIZER FQI-101 RDG. 14?6·fl 
FLOY INDICATOR FI-102 RDG. r~ --
TOTALIZER FQI-102 RDG. ;·,y/ YJ~ 
FILTER BAGS INLET/OUTLET I /1'\/. ( t('"' !vc··T PRESSURE GAUGE READING . .,' . - / 

CARBON ADSORPTION SYSTEM AI"· r· I.-,( IN/OUT PRESSURE GAUGE RDG. 'i /f'v {' 
TOTALIZER FQI-103 RDG. /7]3·2--
AUTO DIALER OPERATING? Yl?--6-
LEAKS? / ~../OtvE:-
RAIN GAUGE READING -~ I. t ~\ 

OTHER VARIANCES IF ANY A./ (/f\./ f:;_ 
Record si niticant variances g or unusual cond tion in Dail Actlvft lo y y g . 

NAME OF OPERATOR _._D.eA'\rtv·j' 

DATE OF INSPECTION ~~~;;,­
TIME OF INSPECTION /_ )c \;; "' 

WEATHER/TEMP. . fv }\Y·· j/ 



I N S P E C T I 0 N L 0 G 
PILOT GROUND ~ATER TREATMENT SYSTEM 

I T E M S 

GROUND ~TR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI-104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG. 

FLO~ INDICATOR FI-101 RDG. 

TOTALIZER FQI-101 RDG. 

FLO~ INDICATOR FI-102 RDG. 

TOTALIZER FQI-102 RDG. 

FILTER BAGS INLET/OUTLET 
PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 

AUTO DIALER OPERATING? 

LEAKS? 

RAIN GAUGE READING 

OTHER VARIANCES IF ANY 
Record si n1t1cant variances g 

(\ 
NAME OF OPERATOR k ~ 

NAS-KEY WEST 
KEY ~EST, FLORIDA 

STATUS OBSERVATIONS/READINGS 

iJ1j 
~ ~~"+u\.-

~ 
!O~rJ._ </ q C./1,/ 

J / 

Ltz-4 ., y /)~, 
(j (t 
I!/ f(;() 

0 
I ~77~-

;VIu-71 A} cyJ 

!vtr;JJ(:YJ 
1733'2--
t./1-vJ 

0 AAliAK 
. o,rJ 
AJtrJ§ 

or unusual coridttion in Da1I Activit LO . y y g 

DATE OF 

TIME OF 

INSPECTION ~] 
INSPECTION I {_(JCO , 

WEATHER/TEMP. ~y:/ 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND \olTR. PUMP OPERATING? ;v/{l_ 

PRODUCT PUMP OPERATING? ;Jt.t_(i,~., ~ -/.. Y' - (..._...,:., t ~l ...,.(.. -' ..... 

RECOVERED PDT. TANK LEVEL 
~. 

l ' 

TOTALIZER FQI -104 READING I n?vL!, 9 ~ c,i' 
AIR SPARGER OPERATING? '-,~ / I --:r P5t AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. CJ 
TOTALIZER FQI-101 RDG. ;(/fs(yQ 
FLOW INDICATOR FI-102 RDG. v 
TOTALIZER FQI-102 RDG. /.?77~-
FILTER BAGS INLET/OUTLET ;,_j 11. /~v' oc PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM / ~·- A' -. /' 
IN/OUT PRESSURE GAUGE RDG. ./. I / (.. ·:·-

TOTALIZER FQI-103 RDG. I 7 332-
AUTO DIALER OPERATING? ~/ ( _) 

LEAKS? ,.; /.~.._,,-
~ \.. '-

RAIN GAUGE READING I 3,rJ 
OTHER VARIANCES IF ANY 
Record significant variances or unusual cond1tion in Dall· y ActivTt y lo . g 

11 3</ £vttL DATE OF INSPECTION c;:) J () 
TIME OF INSPECTION f_c;/CO 

,r\ rlc' ' 9l' 
,. 

I I ' . YEA TH ER/TEMP. ~ NAME OF OPERATOR ~/ l ~"'""" 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T E M S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? ,/1){} 
PRODUCT PUMP OPERATING? JJO 
RECOVERED PDT. TANK LEVEL {j;Al 
TOTALIZER FQI -104 READING .·-3 iJ c~r. P I ;}, </ 10 

AIR SPARGER OPERATING? 
I ( 

AIR BLOWER PR. GAUGE RDG. tJo 
FLOW INDICATOR FI-101 RDG. /3 
TOTALIZER FQI-101 RDG. /&5'65 
FLOW INDICATOR FI-102 RDG. .--8-
TOTALIZER FQI-102 RDG. !Cf z 30 
FILTER BAGS INLET/OUTLET .k)' PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM (• 

IN/OUT PRESSURE GAUGE RDG. < 
TOTALIZER FQI-103 RDG. I ?; t/<-;Q 
AUTO DIALER OPERATING? t,.j£U 

LEAKS? /jvD:)GL 

RAIN GAUGE READING % 
OTHER VARIANCES IF ANY ---;?.Jac/~--' "'~ /H t-)~t "../ 
Recora sign1flcant variances or unusual cor\Mtion in Daii• y A~hv1t y lo . g 

.-- 7 I j, &JtLL DATE OF 

NAME OF OPERATOR L(. ZJMc, 
. . 

TIME OF 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

I T E M S 

GROUND WTR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI -104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG. 

FLOW INDICATOR FI-101 RDG. 

TOTALIZER FQI-101 RDG. 

FLOW INDICATOR FI-102 RDG. 

TOTALIZER FQI-102 RDG. 

FILTER BAGS INLET/OUTLET 
PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 

AUTO DIALER OPERATING? 

LEAKS? 

RAIN GAUGE READING 

OTHER VARIANCES IF ANY 
Record signLficant var:rances 

td;J (u~J £o-v£. 
. ·-I 

t.J6LL- g, ~ 

NAME OF OPERATOR ~ 

NAS-KEY WEST 
KEY WEST, FLORIDA 

STATUS OBSERVATIONS/READINGS 

j)f) 
1-._~ULA ~~Jh_] .,. 

37 ~~I_"?;/_ I 
I 

I ,;2~ 
{!"_) 

I X~()~ 
0 

?JJ(c!() 

~~[{) 
tJ~~(J:f) 

I Cffc7C 
~ 

JmJb 
0 
A~ 

or unusual cond1.tion in DaLl' y Actlvft lo . y g 

DATE OF INSPECTION 

TIME OF INSPECTION 

WEATHER/TEMP. 

T lfC 
lZuO 

~ <;o~ 



I N S P E C T I 0 N L 0 G 
PILOT GROUND ~ATER TREATMENT SYSTEM 

NAS-KEY ~EST 
KEY WEST, FLORIDA 

I T E M S STATUS OBSERVATIONS/READINGS 

GROUND ~TR. PUMP OPERATING? AJ_ 
PRODUCT PUMP OPERATING? a /t£11A. slt-~(~1>1./ 
RECOVERED PDT. TANK LEVEL 0 
TOTALIZER FQI -104 READING 37 qJ 32.. I 
AIR SPARGER OPERATING? 

/ 

AIR BLO~ER PR. GAUGE RDG. , 7 ,?.St 

FLO~ INDICATOR FI-101 RDG. 6 
TOTALIZER FQI-101 RDG. Jci19.s-
FLOW INDICATOR FI-102 RDG. 0 
TOTALIZER FQI-102 RDG. 2/:J~eJ 
FILTER BAGS INLET/OUTLET ;J9r;AlO/J PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
NrJ!;#t.JiJ IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. __;2{j /o tJ ~ 
AUTO DIALER OPERATING? ()4: 

LEAKS? WCW6 
RAIN GAUGE READING {!; 

OTHER VARIANCES IF AN'l 

Record si nlficant variances g or unusual cond1tion 1n Dail ActlVLt lo . y y g 

DATE OF INSPECTION 7%if'!?(? 
TIME OF INSPECTION /'2.0!J 

NAME OF OPERATOR ~ ~EATHER/TEMP. 



I N S P E C T I 0 N L 0 G 
PILOT GROUND ~ATER TREATMENT SYSTEM 

NAS-KEY ~EST 
KEY ~EST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND ~TR. PUMP OPERATING? !t/~ 
PRODUCT PUMP OPERATING? ~~·~ 
RECOVERED PDT. TANK LEVEL (!) 

TOTALIZER FQI-104 READING ~'?CO ext1 I .3 z_, v 
AIR SPARGER OPERATING? I 7 7 
AIR BLO~ER PR. GAUGE RDG. I 3 ~71 
FLOW INDICATOR FI-101 RDG. 0 
TOTALIZER FQI-101 RDG. 2.3 J-7J_ 
FLOW INDICATOR FI-102 RDG. _{3 
TOTALIZER FQI-102 RDG. 2</7 IS' 
FILTER BAGS INLET/OUTLET 

/..l!Jt-~¥ PRESSURE GAUGE READING 
1--- 7 

CARBON ADSORPTION SYSTEM 
/{/&£~ op IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 2-3795 I 

AUTO DIALER OPERATING? eftA 
LEAKS? }){)Ju.C 
RAIN GAUGE READING I . :5 ,, 
OTHER VARIANCES IF ANY ;Jc91J~ 
Record sign1f1cant variances or unusuaT cond1tion in DafT y Actnr1 t y lo . g 

DATE OF INSPECTION 9/1/90 
I 

TIME OF INSPECTION ;;00 

NAME OF OPERATOR l'·'-"vv\..'-
~EATHER/TEMP. 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

I T E M S 

GROUND WTR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI -104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG, 

FLOW INDICATOR FI-101 RDG. 

TOTALIZER FQI-101 RDG. 

FLOY INDICATOR FI-102 RDG. 

TOTALIZER FQI-102 RDG. 

FILTER BAGS INLET/OUTLET 
PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM 
IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. 

AUTO DIALER OPERATING? 

LEAKS? 

RAIN GAUGE READING 

OTHER VARIANCES IF ANY 
Record signiticant variances 

:~ 
NAME OF OPERATOR ~ 

NAS-KEY WEST 
KEY WEST, FLORIDA 

STATUS OBSERVATIONS/READINGS 

W)) 
a; LW 

m. 
Zfbq~ -- ~ 3~_c;QP./ 
J# I t ¥51 / 

.,: (? 

~7r195 
c 

z_ <?! £C 

pjlf{ ~ dfJ 
I 

Jl)rH ~·or 
U 7 7L'i 

liM 

~ M 
3. ~/J 
t0WJ.--

or unusual cond .tion in Daily AcTIVTty log. 

DATE OF INSPECTION 9 (Y 90 
TIME OF INSPECTION /Dr;J':J 

WEATHER/TEMP. ~ i',-o 



I N S P E C T I 0 N L 0 G 
PILOT GROUND YATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY YEST, FLORIDA 

I T E M S STATUS OBSERVATIONS/READINGS 

GROUND YTR. PUMP OPERATING? liM 
PRODUCT PUMP OPERATING? 

~liM 

RECOVERED PDT. TANK LEVEL 6 
TOTALIZER FQI -104 READING 7l~c.c02 ~<;<:' L 

I ~ 

AIR SPARGER OPERATING? 
}4LA /,ups; AIR BLOWER PR. GAUGE RDG. 

FLOY INDICATOR FI-101 RDG. ~0 

TOTALIZER FQI-101 RDG. ~;,<J7n 

FLOW INDICATOR FI-102 RDG. 0 
TOTALIZER FQI-102 RDG. .=< 7rJ2.~ 
FILTER BAGS INLET/OUTLET --PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM -IN/OUT PRESSURE GAUGE RDG. 

TOTALIZER FQI-103 RDG. .:S0:>30 
AUTO DIALER OPERATING? 10 
LEAKS? ~A'l<. I 
RAIN GAUGE READING ' I I,.) 

OTHER VARIANCES IF ANY tJ-€W2 
Record si n1t1cant variances g or unusual condttfon Tn Dail y Act1vit y lo . g 

DATE OF INSPECTION C,!J2CJD 
TIME OF INSPECTION ;2J)f'J 

NAME OF OPERATOR -9Y WEATHER/TEMP. 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T EM S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? liN~:" tJJ.fl 

PRODUCT PUMP OPERATING? A./~/AIOP 

RECOVERED PDT. TANK LEVEL 0. 
TOTALIZER FQI-104 READING 15"'v-t -(/1 3 

r 
AIR SPARGER OPERATING? 

~ , (.p p~ AIR BLOWER PR. GAUGE RDG, 

FLOW INDICATOR FI-101 RDG. 0 

TOTALIZER FQI-101 RDG. ;J lr~ [J .<..-
FLOW INDICATOR FI-102 RDG. 0 
TOTALIZER FQI-102 RDG. ;}()t/16 
FILTER BAGS INLET/OUTLET () 
PRESSURE GAUGE READING '---" 

CARBON ADSORPTION SYSTEM 
\ 

IN/OUT PRESSURE GAUGE RDG. 0 
TOTALIZER FQI-103 RDG. 3?; u ..7 c.-:: 
AUTO DIALER OPERATING? V!f-4 
LEAKS? 0~ 
RAIN GAUGE READING ~~ L_ ltJ 
OTHER VARIANCES IF ANY A JrTJJ.<h 
Record si nificant variances g or unusual cono tTon Tn Da1l' y Acuvit y LO . g 

DATE OF INSPECTION /0 1 ~0 
TIME OF INSPECTION /5Z1? 

NAME OF OPERATOR 
S-<'"'?H1 90 () WEATHER/TEMP. 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

NAS-KEY WEST 
KEY WEST, FLORIDA 

I T E M S STATUS OBSERVATIONS/READINGS 

GROUND WTR. PUMP OPERATING? ~~~ , 
PRODUCT PUMP OPERATING? ~~£-A:n~~ 

RECOVERED PDT. TANK LEVEL () 

TOTALIZER FQI -104 READING 17<1-Qr.l / (/9:. <I~J 
/ 7 T I ' 

AIR SPARGER OPERATING? , r/)~1 AIR BLOWER PR. GAUGE RDG. 
I ' 

FLOW INDICATOR FI-101 RDG. C> 
TOTALIZER FQI-101 RDG. </r/J.~qo 
FLOW INDICATOR FI-102 RDG. () 

TOTALIZER FQI-102 RDG. '-/!:.>! ?</ 
FILTER BAGS INLET/OUTLET 

JrJ-:1-...~. _·_... rw:> PRESSURE GAUGE READING 

CARBON ADSORPTION SYSTEM J 
IN/OUT PRESSURE GAUGE RDG. /!/'.¥.,:/--.:.-~ 
TOTALIZER FQI-103 RDG. t./_"3()7 < 
AUTO DIALER OPERATING? L~ 

LEAKS? NO' 
RAIN GAUGE READING () 2, I A.) 

OTHER VARIANCES IF ANY ;.JcnJ6 
Record si ntticant variances g or unusual condition in Datl y Actlvit y lo . g 

' 

DATE OF INSPECTION /Q r C){) 

TIME OF INSPECTION I ZOO 

WEATHER/TEMP. ;;~ 950.; 
NAME OF OPERATOR 



I N S P E C T I 0 N L 0 G 
PILOT GROUND WATER TREATMENT SYSTEM 

I T E M S 

GROUND WTR. PUMP OPERATING? 

PRODUCT PUMP OPERATING? 

RECOVERED PDT. TANK LEVEL 

TOTALIZER FQI-104 READING 

AIR SPARGER OPERATING? 
AIR BLOWER PR. GAUGE RDG. 
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Figure C-1 
Groundwater Recovered and Treated 
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Figure C-2 
Free Product Recovered 
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Figure C-4 
Product Thickness & Interface Elevation 
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Figure C-5 
Product Thickness & Interface Elevation 
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Figure C-6 
Product Thickness & Interface Elevation 
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Figure C-7 
Zone of Influence - 8/16/90 
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Figure C-8 
Zone of Influence - 8/17/90 
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Figure C-9 
Zone of Influence - 8/19/90 
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Figure C-1 0 
Zone of Influence - 9/20/90 
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Figure C-11 
Zone of Influence - 9/26/90 
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Figure C-12 
Zone of Influence - 10/03/90 
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Figure C-13 
Zone of Influence - 11/02/90 
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Figure C-14 
Zone of Influence - 11/28/90 
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Zone of Influence - 12/21/90 
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Zone of Influence - 02/15/91 
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INTERNATIONAL TECHNOLOGY CORPORATION 

Appendix D 
Sampling and Analysis Forms and Documents 

TA/7-91/595391 \PlFNLSfY .DG8 



SAMPLE LABEL 

IT CORPORATION 
Proj.ct H&IM 

Ptoj.c:l No. 

Samplt No. 

Col~ Oalei'T"MM 

eon.ctOI'I HaiM 

S.mpe. Loatlon 

Sampet T~p<Joft 

,.,__.,." 
AI\Aiylt F• 

Softie of- -"".,..,. Norn..•.lt•M 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

DATE 

TIME 

SAMPLE COLLECTION LOG 

PROJECT NAME 

SAMPLENO·---------------------------------------------------------
SAMPLELOCATION __________________________________________________ __ 

SAMPLE TYPE 

COMPOSITE __ YES __ NO 

COMPOSITE TYPE ---------------

DEPTH OF SAMPLE ---------

WEATHER --------------------

COMMENTS: 

CONTAINERS 
USED 

AMOUNT 
COLLECTED 

PREPARED BY: ________________ _ 



I COMMENTS: DATE I 1 
1 (Continuedt 

TIME I I 
-

PAGE __ QF __ 

PAGE 1 I I 1 . 
PROJECT NO. 

PREPARED BY:----------

LEGEND 

1 A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPLE. 

2 ALWAYS COMPLETE BOTH SIDES IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND 
PREPARED BY. 

3. ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A. 

4 DATE: USE MONTH/DAY/YEAR: I.E:. 10/30/85 

5 TIME: USE 24-HOUR CLOCK: I.E. 1835 FOR 6:35PM 

6 PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF-- FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A 
SINGLE DAY. I.E .. IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24. 2 OF 24. ETC. 

7 SAMPLE LOCATION USE BORING OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT), SAMPLING STATION LD, OR 
COORDINATE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY. 

8. SAMPLE TYPE: USE THE FOLLOWING· SOIL: WATER (SURFACE OR GROUND): AIR (FILTERS. TUBES. AMBIENT. PERSONNEL): SLUDGE: 
DRUM CONTENTS OIL. VEGETATION: WIPE: SEDIMENT. 

9. COMPOSITE TYPE: I.E .. 24-HOUR. LIST SAMPLE NUMBERS IN COMPOSITE, SPATIAL COMPOSITE. 

10. DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET DON'T USE' OR". 

11 WEATHER: APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS. 

12. CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL (E.G .. 2- IL GLASS: 4-40 ML GLASS VIAL: 1-400 ML 
PLASTIC: 1 - 3 INCH STEEL TUBE: 1 • 8 OZ. GLASS JAR). 

13. AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G. 1/2 FULL). 

125-10-85 



rn. . INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUESJ FOR ANALYSIS 

PROJECT NAME _ .. /<_ f-?__' ~1.-lf.J '1n_5 ~-y'Mf.D r ]_. DATE SAMPLES SHIPPED 

___ -4{; _ _tJI__llL ___ ~ __ m~ cY-3_ __ _ 

::~:~~::::G:~MBER -~2 lJ' ffflJJ_ =~ 
PROJECT NUMBER 

BILL TO -~~------~ 

PURCHASE ORDER NO. r·c ~ lo z_ 
~---~==---

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

----- . ,--------·-------- -· 

RIA Contra! No. 2114 3 2 
C/C Control No. _ . 

----~ ~---~~~TfYlll/lf 
----1~1; -JDNfd'-- ---· 

_--_,ktr_r£/)t;fj{~-
---lt-r-----------~-~-------- ·-
--751Mrrt /!fd!ilf)2-

s; I J -· 62 z l!JZ) 
·---------~---

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Spec1allnstructions 

/NF(tt.JE, V7 1 ~LA- G_oz__ 
-- ·-------

~~.., J 1 liiA TEl.._ YGY If(~ j( 
---~----.-------~---------

Eff~UE vU ~fA {j_(!) 
UfttJEJ ur dl-2-) (ff{'tll/!:J) // <-

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

~t1 }JL-
----

~: t___a_ -·-

-

·--------

f--- ------------·---------

--~- ·---- ---

TURNAR?UND ~EOUIRED: (Rush must be approved by the laboratory Project Manager.) OC LEVEL (levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

Normai .... 'LL- Rush____ (Subject to rush surcharge.) II Ill Project Specific __ 

POSSIBLE HAZARD IDENTIFICATION 

Non-hazar~ 
SAMPLE DISPOSAL 

(Please indicate if sample(s) are hazardous matenals and/or suspected to contain high levels of hazardous substances.) 

Flammable __ _ Skin Irritant ____ _ Highly Toxic ___ _ Other _________ _ 
(Please Specify) 

Return to Client ___ _ 

(Please ind1cate disposition of sample followmg analysis. lab will charge for packing, shipping, archive and disposaL) 

Disposal by lab X_ Archive ________ (Indicate num~er of months.) ------------- ---- ---- ·------------·-4 
FOR LAB USE ONLY Received by D-:s-_~_ ·-···· 
WHITE- Ongmal, to accompany samples 0. 
YELLOW - Field copy 

-----'---"-- 0,~;~;=- 0~1~ oJo{! 

( -, ( J-' 4-G 1- 4-~ 



[i] INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

R/A Control No. ~vi_(/Lt--·-~2---
C/C Control No. 1 B 8 Q 3 5 

PROJECT NAME/NUMBER ;<.-£ '( Wh ~7 Tf?~JA&o f;; LAB DESTINATION _ _,_/--'-!_A:f_· __ -=-j~{_/J~Q_X'_V_;_'t_ __ (_{:_j___ __ 

I/ . ~~-=- . I.A_Al A -:-r! 
SAMPLE TEAM MEMBERS _ _..:_f\.__:_ _ ___:_~N-='~__.~_f-t-:.___:_IL--4-f-J ____ _ CARRIER/WAYBILL NO. __ '6_2_/ (}____,Lf'---_(_·g-_J_J_--+-9--+-1---

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No. 

!NFLU.1_ P-/Jf f'\ {a~_/ ~ -/J~ fft') !AlA-r~£ hiM( QJL~ r~A 31/b}!v ' 

EffLL ~AT.#! ~ / 
~ I u I I 0'17-911 

~z-rFL-l vEtJr -11 2_ t;JATEL 
-u I I 

I ~v 
..) 

Special Instructions: -------------------------------------------

Possible Sample Hazards:------------------------------------------

SIGNATURES: (Name, Company, Date and Tim.'~ , 

1. Relinquished By: f ·f>A~ ~ ~ 

Received By: __________________ _ 

WHITE- To accompany samples 
YELLOW- Field copy 

4. Relinquished By: ________________ _ 

Received By: _____________ _ 



[i] INTERNATIONAL 

CORPORATION _ RE~T FOR ANALYSIS TECHNOLOGY ~ 

PROJECT NAME - -~- f!;} 9L -- ~d M DATE SAMPLES SHIPPED 

PROJECT NUMBER __ ---£_J'_5 2_£1~_()__7_~-:-- Jl"-_S~ 
PROFIT CENTER NUMBER ________ c;) [J""__j~---~~---------~-
PROJECT MANAGER 

BILL TO 

PURCHASE ORDER NO. 

_})AN f/r/1-£ & fJ -~--------­
\e&A,d RAL 

IC /VO · /0 Z--_ 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

Sample Volume Preservative Requested Testing Program Special Instructions 

---- 1-----------------~----------------

1----------t-----------

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

'---------'---------------~- ------ -------------------'---------------------'--- -----------

TIME REQUIRED (Rush must be approved by the Laboratory Protect Manager.) QC LEVEL (Levels II and Ill subJect to surcharge; proJect-specrlic requirements must be 
submrtted to lab before beginning work.) 

Rush _____ _ (Subject to rush surcharge.) II ____ Ill ____ Project Specific ___ _ 

POSS LE HAZARD IDENTIFICATION (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Non-hazard __ _ Flammable _______ _ Skin Irritant Highly Toxic _____ _ Other ________ _ 
(Please Specify) 

SAMPLE DISPOSAL (Please indrcate disposition of sample following analysrs Lab will charge for packrng. shrpping, archive and disposal.) 

Return to Client __ ___ Disposal by Lab ___ _ __ Archive _ _ (Indicate number of months.) -- ---- ----------- ~.:n:: jt-;pv -01 e c· 

I /CV 1-01-~> 



- 4/L' .. -
A/A Control No. v' • i _.... I rn INTERNATIONAL 

TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

C/C Control No. 1 8 8 0 3 4 
PROJECT NAME/NUMBER --=-§l_C.,___?~J_J_lf_/_-_()_. ~7'--.--_&_J __ LAB DESTINATION IT kA){)XJll JL ( f--
SAMPLE TEAM MEMBERS ___,/<~_· ·~)~f~N'--4t:___.:____)L_~~l__,£) ___ _ CARRIER/WAYBILL NO. _g-_~ __ L-~-f_/_8_3----L_f_3--=3 __ _ 

Sample Sample Dale and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

MM/9- 13 } p J/ (}/} LIAr;r.~ ~~~A 1/t8}tfo ' 

/NflV EN1 ( WA-!f-f!- p IV /V , "' 'f-~ - t;i-Ml {/ I I I 

'r- £~~ 1/81/#, 6·1'1 
l&v 'y.J r r:/4 7..- \ f 

_, 

Special Instructions: -------------------------------------------

Possible Sample Hazards:-----------------------------------------~ 

2. Relinquished By: ------------------

Received By: -------------------

WHITE -To accompany samples 
YELLOW- F1eld copy 

3. Relinquished By: _________________ _ 

Received by:-------------------

4. Relinquished By:------------------

Receivec;:t By: ___________________ _ 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME _ _/j'e/ d~J~ __ JRLizl1eQ ~6f_ ~ DATE SAMPLES SHIPPED 

PROJECT NUMBER r:z.. ~ Jr~ . r-,-,_<..:r-7 
-~h.J._iJ__~.-Ll~-~----------

PROFIT CENTER NUMBER .;l..;l..'B t:L _____________ _ 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO PROJECT MANAGER 

BILL TO 

PURCHASE ORDER NO. 

__ DAr--J h2h{_ 1-~"'p~:> __________________ _ 

5.fAJfl_'4f_ --------- ------------ -----

L{ !O:L 

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

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

RIA Control No. 2114 3 6 
C/C Control No. _/??'J'~:~'j 
Q"1()7o ____ _{)__ce_~---~·----~-- --~------

_ _/W@JL(I ~ _________ ___ 

___ ild~.a ______ _ 
--~- .5&V-1f2--:!_7i ______ -· 

:Z:"L IA-111fl/t-~----- _______ . 

I 

Ai5 ,Sj2.5C / ,z/ ~·() __ ---------
~ 5bN'.4-f?411 

J/3 & 2-:J--- -;I zc/ , 
-----------

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

, AJ ;:,_ u~:--,.;r t. JAr 6-R. _g~~<- -- ___ Ari ~i.JI.Ifl.,!;£2 ---- G/?4 _/p~f.J.,_L_Q__ ------- ----------··. -----

f:.f:f'wcJJr: 11 II e:w.d .,(/ 
--1-- ----- ------·----

I~ FR i ?t£-A/r_ ~ I• Ct:Om'-" # 

~ _ftC'~ 
-------- -------------------

Ci~OANJ. II b ~ 
l v -- -· 

---- -----

-- ----

--- -----·--·---~ 

-1------·- ·---------

----------------t---

'-------- ------·-----·------ . ·------------------ -----

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Pro1ect Manager.) QC LEVEL: (Levels II and Ill subject to surcharge; project·specific requirements must be 
submitted to lab before beginning work.) 

II___ Ill __ _ Project Specific . ___________ _ Normal~ Rush ___ _ (Subject to rush surcharge.) 

POSSIBLE HAZARD IDENTIFICATION 

Non-hazard J_ 
(Please indicate il sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Flammable _____ _ Skin Irritant _______ _ Highly Toxic __ _ 

SAMPLE DISPOSAL: (Please indicate disposition of sample following analys1s Lab w1ll charge lor pa<;king .. shipping, archive and disposal.) 

Return to Client____ Disposal by Lab ---A--- Archive (lndica~e n~;~mber of months.) 

FC>R LAB USE ONLY-- --------- -----------------------------~ -

WHilE · Oogm<l, lo <ccomp<oy '<mple~";.od by r fh'='' .,. ~o- . 

YELLOW- F1eld copy 

----------------- --;;_--z-·· _2T_ -_---------­

Dotomme __ f/!j·j,(<_'. _ 

Other ________________ _ 
{Please Specify) 



R/A Control No. rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

PROJECT NAME/NUMBER ·:{RtiM.80 hJ~L ;:AJRy.,yQ'9$391 

sAMPLE TEAM MEMBERs V:N,~s rizyG / 1{. XNttP-4 Tl 

Sample Sample Date and Time 

Number Location and Description Collected 

11 AJJ:t llHJr r'-f'tAJrr\. 8c.1 riJe.. .... ~ ;s-30 
1,,:-~wEAJl -I ~ l~~Jw6-r1 .. 

( 
( 

~£Li&tJI j= kJ4~ 
, . 

lhdJ tl ~ I }Jr-tl\lvv tl 

LAB DESTINATION 

C/C Control No. 1 a 8 Q 3 9 
/{No.YUI //6- ,-;J, 

CARRIER/WA VB ILL NO. _ _,3=-=--;l.C)~....&:S(::.....f~8_..3'""--'-=.3~r-"---"o=·-____ _ 

Sample Container Condition on Receipt Disposal 
Type Type (Name and Date) Record No. 

td4·me. Ct 14-~; at ;}_SA ~/<1/~o ' 

I• I ' 
Vs;oc f { 

" 
I I 

r I v \j/ 

' 

Special Instructions: -+-Ah.=A.o'FJN'-LX. ..... &--'------------------------------------------

Possible Sample Hazards: -LJ..JJN6-=...=:....._.=....... _______________________________________ _ 

SIGNATURES: (Name, 

1. Relinquished By: ___,t:'¥-4.Jt~~~-4~-q.._...:.~=--------­
Received By:CZJ 5 · 

2. Relinquished By:------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Field copy 

3. Relinquished By: ------------------

Received by:--------------------

4. Relinquished By:------------------

Received By: ___________________ _ 



m INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

RIA Control No. 2114 3 7 
C/C Control No. __ /Yf'Q</0 

PROJECT NAME 

PROJECT NUMBER 

PROFIT CENTER NUMBER 

PROJECT MANAGER 

BILL TO 

PURCHASE ORDER NO. 

i{G~W~T, ~Iff~~ DATE SAMPLES SHIPPED ----- J::~L _·_f:Ja_ ___ ~- - -

~-- ~_s-~_, '-""- a_-z ~- i"3~ __ ----~~ 
t2~Ks-. -~ --~-~---~------

0.,J_f1t~s~-- --- -~- ~-------

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

rc- 1~2-

LAB DESTINATION - .:z:r~~------
LABORATORY CONTACT ____ _f)g.NA_ -~--------- --
SEND LAB REPORT TO _~!{._ :S6AIA_P4fi _______ __ ---

:C., 1/+wiJ04 
----~--·- I 

I 

DATE REPORT REQUIRED 4S ~~ ~--------
PROJECT CONTACT -~.S&J4 AA r/ 

PROJECT CONTACT PHONE NO. 8'1,3 • u 'LZ • ZL-4-~--------
-------- -------~--------------------· -----------~--------·----------~---------

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

LAi£1N&Jr' IJ4.~ :U 
~--:..__~?F~~4~~:'-~--r.-~--t-~:---~----:-:~· - t!_t;~~ -__ -~M~~;.;c _ _,__,i_L_,rfL .. I.e~~=---~-------------= = 
Pli~AI/(_~-+----------+-~-----~------------~----~+-'--=-----------~~--
·------- ----------~-------------~--------~----+------------------r-----------

1--------t----------+---·---·---~t---------------+----------------+---··---------·---~-

--------------+------------------+---------~---------

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

------- ------·~-------· ------·-----------f--~--------·----------t-~-----------

'-------~-------------- ----L----------~--- ~----··--~--~--------'----··-~-------------~--------'--·- ---------~---

TURNAROUND TIME REQUIRED (Rush must be approved by the Laboratory Project Manager) QC LEVEL (Levels II and Ill subject to surcharge; proJect-specific requ1rements must be 
submitted to lab before beginning work.) 

II Ill __ __ Project Specific __ Normal-f.-- Rush ______ _ (Subject to rush surcharge.) 

POSSIBLE HAZARD IDENTIFICATION (Please Indicate if sample(s) are hazardous materials and/or suspected to contam high levels of hazardous substances) 

Non-hazard -t-­
SAMPLE DISPOSAL 

Return to Client ___ _ 

Flammable _____ _ Skin Irritant ________ _ Highly Toxic ~ ___ _ 

(Please indicate disposition of sample following analysis. Lab will charge for packing, !ihipping, archive and disposal.) 

Disposal by Lab __ X __ Archive (Indica!~ nu!'"ber of months.) 

Date/Time_ 8 -22-er:J 
- # 

Other __________ _ 
(Please Specify) 

121JA Hl tl'J 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

A/A Control No. A II t{fj-L 

C/C Control No. 18 8 0 4 0 
rr ;ft./tJ.,Y.J,U-6 PROJECT NAME/NUMBER /(cy'lll&61 /s9s-.3CJt- 01- 8'3 LAB DESTINATION 

SAMPLE TEAM MEMBERS __£[);~-=NN~~·s~,~~-l~~ .... (i2...,o.ntJ~----- CARRIER/WAYBILL NO. ---~_.r..~.....o..0=--</"--1-=lr._.3~t/---'l:......:/~------

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

l1~a o,C.AJj ..... KIEv~ -nv•~o FtA~LrA. 8. rhJt'fO -1 r,(}(. iJAn:R /~~!\.<.. OIL (ii) t""c YJI.. 8-lt-~ ' 

I Ill -
"€H"Lt.¥iNr. r1 /I 1'1 II 

I£FFt.V6AIJ r.z. I I ,, ,, 
II 

18' A-Aik II II 1/ II 

Special Instructions: ------------------------------------------------

Possible Sample Hazards:----------------------------------------------

SIGNATURES: (Name Company, Date and Time) 

Received By: 8-lZ-tt) 

2. Relinquished By: --------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Field copy 

3. Relinquished By: --------------------

Received by:---------------------

4. Relinquished By:--------------------

Received By: _____________ c--------



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

R/A Control No. 2114 3 8 
C/C Control No. __ ! g'8" Q c.// 

PROJECT NAME &~ dt;ST;''l&!ttJ!J_O_ ~ ~ DATE SAMPLES SHIPPED - - x__~_S:Q _____ --

PROJECT NUMBER __£9S39L ~-a-2~-¥i----~-------- LAB DESTINATION :rr~)(0LLe r 

PROFn CENTER NUMBER -~~S-----------____ _ LABORATORY CONTACT ~:!"ONE~ 
PROJECT MANAGER DAN' f?H~LP.S SEND LAB REPORT TO ~_j.{,___S~2Ar:a 
BILL TO -r=...r _ :rAn'\.~-~------

------------L~~·----

DATE REPORT REQUIRED ~-~--~& C.t ,=,c:;Q~-~n----d-
PURCHASE ORDER NO. :rc.- 10;1. PROJECT CONTACT ~-~4P4TI 

PROJECT CONTACT PHONE NO. ____l'1.3_._ f.All·7U~n-~- _ 
~-------~--~---------~---~-~-------·- ----·-- -·------------·· --- ---- ··-----------------------~------------------ ------· 

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Spec1al Instructions 

~-------+-------------+----------+--~-----------+----------------·----+-~-----------------

~-------+------------+------------+-------~----- ~-------------------f--------~----------

~------~----~------~~---~--------~---------+----------------~---------------

~-----+--------------+-------~·---- r-------------------jf-----------------------11-----------------

'----------L------~---_JL-______ ~~--'-------~------- ------- ~-~--------------_j___-~-·----------

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Protect Manager) QC LEVEL: (Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

II____ Ill __ _ Project Specific ___ _ Normal~ Rush _____ _ (Subject to rush surcharge) 

POSSIBLE HAZARD IDENTIFICATION (Please indicate if sample(s) are hazardous matenals and/or suspeci,·l1 to contain high levels of hazardous substances.) 

Non-hazard -A~-­
( 

SAMPLE DISPOSAL: 

Return to Client _____ _ 

Flammable ______ _ Skin Irritant _______ _ Highly Toxic ___ _ 

(Please ind1cate d1spos1110n of sample follow1ng analys1s Lab will charge for packing, shipping, arch1ve and disposal.) 

Disposal by Lab __ )(_ _____ Archive (Indicate number of months.) 

Other _____ _ 
(Please Specify) 

Received by Date/Time ___ f:l:-~- ~ _ _'l;lt)~ 
FOR LAB USE ONLY 

WHITE- Original, to accompany samples 
YELLOW- F1eld copy 

I TC 4 4 (p L/-7 Cf \~fiA 1() H'i 



A/A Control No. rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

Zltv3r 

188041 C!C Control No 

PROJECT NAME/NUMBER !irf.eST;f1lt/MiJO NGL, ~~.n~'/1- LAB DESTINATION _r T ~y"th/IE 
~'1- r".3 

~"I!.S @. vC CARRIER/WAYBILL NO. __.f.'--'~-"--=O:::..___o_c,/__,/L-...Mi::_...3......__3..___,_7_q~-----SAMPLE TEAM MEMBERS 
l 

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 

Number Location and Description Collected Type Type (Name and Date) Record No. 

IJAJ .::i ~,.Ai1 fittlnt80 ;!v~ ~4- ~~o-/t,«J A)f~ Gt.As~ !iL (i) f·c_ rJ_ e- 'f--D -
lr~' .... '"'7t. 1/ /I 1/ II 

lc'"m -- II ·-. I( II It 

:Bt.MIK ti ,. 
" 

II 

Special Instructions: ------------------------------------------------

Possible Sample Hazards:----------------------------------------------

3. Relinquished By: --------------------

Rece~edBy:_~~~~~~~~~~~~-~~~-~~~3-~~~~=~~Rec~vedby: ____________________ _ 

2. Relinquished By: --------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Foeld copy 

4. Relinquished By: __________________ _ 

Received By:--------------·----



[j] INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME /fEJ! w~-r; .. ~~M.FvE<-~"" DATE SAMPLES SHIPPED 

PROJECT NUMBER .£5l.S...3.9..L~a1.~_f::L _______ ._ LAB DESTINATION 

PROFIT CENTER NUMBER z.:z.r--s: LABORATORY CONTACT 

PROJECT MANAGER ~ t?b&~- -···--·--- SEND LAB REPORT TO 

BILL TO 

SiAI&4 .. ----

RIA Control No. 2114 3 9 
CIC Control No. _LK.Cf':QI./:2-... 

-- .<{'2..:5'~--------­
I;...-r K NOX'lh w F 

QA..IVA Sc!>t-.\6S 

-~5~&~--­
::rr .. ~pA-

DATE REPORT REQUIRED 4$ ;5p&el #-uEttO ·---· 

PURCHASE ORDER NO. :I:"C- IOZ- PROJECT CONTACT _ _1£. -'etVA.Q4-o__ _____ _ 
PROJECT CONTACT PHONE NO. _%1,1·_i~'Z.A. · 11 7 4/ 

.. ·-··-···----·------- .--· ·-----

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

/AIPuM-r l ~0JttL YZ ~~- -- ---~-----------

EJ:FLutC?Nr# ) • 
~~ (,IQ _,., I f -

~ IA.)It I c;n ly/) /Ill c.-DNW 
----~---

t:LrJ I.J~fr'*1. -I I 

at~J< ~I..(. z. I 
,~ r--· -------------------

-------

·----·--

·f--· 

·---·-f------------·- ··-

·---·'-----·------ ---------

TURNAROUND TIME REQUIRED (Rush musl be approved by the Laboratory ProJect Manager.) QC LEVEL: (Levels II and Ill subJect to surcharge; project-spec1fic requirements must be 
submitted to lab before beginning work.) 

Normal Rush (Subject to rush surcharge.) I______ II___ Ill Project Specific _____ _ 

POSSIBL HAZARD IDENTIFICATION. (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Non-hazard+ Flammable ---·- Skin Irritant -·--·- Highly Toxic ___ _ 

SAMPLE DISPOSAL: (Please indicate disposition of sample followmg analysis Lab w1ll charge for packing, shipp1ng, archive and disposal ) 

Return to Client __ . Disposal by Lab X----- Archive . _ _ (Indicate number of months.) 

FOR LAB USE ONLY 
Received by.. __ }(_9 '-~ . 

WHITE· Origmal, to accompany samples 
YELLOW· F1eld copy 

Date/Time_ .. a.--2tf-CO .. , __ Cf:QO 

Other--··-···--·---· 
(Please Specify) 

1rc4 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

R/A Control No. L I I Y 3 S__ 

C/C Control No. 18 8 0 4 2 
PROJECT NAME/NUMBER lfeY4f€sr/ srts-311-07- Y3 

1 
LAB DESTINATioN r-c Kt.bxJ.~ u .c 

SAMPLE TEAM MEMBERS ___...~..........,__.~rJ~f...;:$.__ ________ _ CARRIER/WAYBILL NO. ~2.,0 c.j / 8"'3 3 ~ 3 

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

ill/ktl~i r ~t)JMili'J MJGt... ~1'11 f/·2..~-90! J(A(X) ~ ~ oc f)) tff> (_ klJL &-)! ~; 

' I 

~):"'~I J~~- ,...~, II " I I II 

~~~ ~_Z II ,, \1 I I 

' 

Special Instructions: ----------------------------------------------

Possible Sample Hazards:---------------------------------------------

SIGNATURES' (Nam~mpany, Dale and Time) 

1. Relinquished BY' ~d-i -::::: 
Received BY' /{ &-h~ 1 8-;;lf:'b 1 q:Cx.J. 

2. Relinquished By: __________________ _ 

Received By: 

WHITE -To accompany samples 
YELLOW- Field copy 

3. Relinquished By: -------------------

Received by:--------------------

4. Relinquished By: -------------------

Received By: ___________________ ~ 



[D INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME If£ 't1
l{/isr;01l?_t)!)AB(J .;veL rAf<&\ DATE SAMPLES SHIPPED 

PROJECT NUMBER S!j S..39 J__-:_L]_7_~ .. <6 3_ __ ---------~- LAB DESTINATION 

PROFIT CENTER NUMBER ___ 2._ 1-_1'__S________________ LABORATORY CONTACT 

PROJECT MANAGER --i::>AtJ_-d'\t: L P_5 _______ n_ -- n SEND LAB REPORT TO 

BILL TO 

,Stl\.)!)2Q_ _______ ---- --------
-------~-------------~-----------

PURCHASE ORDER NO. :r: -/{)2 

~~~~---- -- -------- .. 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

A/A Control No. 2114 41 
C/C Control No. _ J 'f!''f5:0V3 

_____ -!l::_}.;7] __ 1fl. -- ¥_~_W.90 
_ _ -r;r -~LL_.f' __ _ 
--- __ i:Af'.J ~.5aN € S_ n m nn 

____ _fG <)t:" 1\J AlhrL ___ _ __ _ 
~·-cr ·JA.Mp4 

' -----~---~---------~--------

~ ~tA6_fL ______ --
----K~ Sf' "-IA.flA;:p __________ _ 

813 . tp2L:J_atJ__ ___ _ 

Sample Volume Preservative Requested Testing Program Special Instructions 

i./D 1\1'- X 2._ 
I ocn tv-c-__ _ ----~ Ot- 11_1 D ____ -

--------+------------------+---~-~- ---------

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

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory ProJect Manager.) 

Normal X Rush---~- (Subject to rush surcharge.) 

QC LEVEL: 

-~------------_j_ 

(Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

II ___ ~ Ill Project Specific _______ _ 

POSSIBLE HAZARD IDENTIFICATION (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Non-hazard~ 
SAMPLE DISPOSAL 

Return to Client _____ _ 

FOR LAB USE ONLY 

Flammable ___ _ Skin Irritant ______ _ Highly Toxic --~ Other---~---- _____ _ 
(Please Specify) 

(Please ind1cate dispos11ion of sample followmg analys1s. Lab w1ll charge for packmg. shipping, archive and disposal.) 

Disposal by lab _ ~ __ Archive __ (lndicat~ nu!'lb~r of months.) -- --- - o-~ !---~ -- --~ -
Received b~ ~ _ l LJIJ S Date/Time _i'_--~1-_/'Q 

WHITE - Onginal. to accompany samples 
YELLOW- F1eld copy I TC Y Lj(,s;~ 



r-r-J INTERNATIONAL 
Ll.JI tbi'~~k-Ft~1 CHAIN-OF-CUSTODY RECORD 

C/C Control No. 

A/A Control No. 

188043 
PROJECTNAME/NUMBER k£JINt5C,/Slfo'Y3J-07- 'f3 LABDESTINATION .:Lt ~J(LlE 
SAMPLE TEAM MEMBERS ~Is CARRIER/WAYBILL NO. [20 VI 8:"3 vao 

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No. 

II A/f(,l){:fJ; 1-- ~1-MAA ~G ~."' ?;~q()~" WI\ t611- r::.t 4.-c; tZ, ~ r tv .2 ·c 2tJ4R-.2.9. ~91b ; 

'fl.:l:lJmJ ~, 
I 

~~ 
., _, , 

\ \ II •I I 
~fHJB./1 wz.. "' 

I 
l1 " u 1 

~~K " ( ' It t.( JLI 
.JV 

Special Instructions: ---------------------------------------------

Possible Sample Hazards:-------------------------------------------

2. Relinquished By:------------------

Received By: -------------------

WHITE- To accompany samples 
YELLOW- Foeld copy 

3. Relinquished By: ------------------

Received by:--------------------

4. Relinquished By:------------------

Received By: ________________ _ 



[U IN l.t.foiNA'llUNAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

.. iJSvt..ll.rY~ ~·.., DATE SAMPLES SHIPPED PROJECT NAME 

PROJECT NUMBER _i.JJS'~'i_L-_QJ-~-8'3--~f! ___ ~------ LAB DESTINATION 

PROFIT CENTER NUMBER ----=2=.2JE"' _______________________ _ LABORATORY CONTACT 

PROJECT MANAGER ~ a,s:LP~----------- ----- SEND LAB REPORT TO 

BILL TO 

PURCHASE ORDER NO. 

Sample No. Sample Type 

/NRthir ~ 
'Cm~6icln ~I / lA-IIi 

:b-7':"1~7-~ '/NVV" 
~&~ _/ 

-

.:z:z! -ICJ7 

Sample Volume 

~~y~-~ 

ltmJUL--

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

,---- -~----------------- -
Preservative Requested Testing Program 

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

---va--ML-- tpec/wm -----tHJ':t_ 

'--· 

---------

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

-------~----- ------
Speciallnstrucllons 

--------------------- --·-- -

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

f-----------------~ 

-~---

------

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

----- _ .. ____________ 

TURNAROUND TIME REQUIRED 

Normal p( 
(Rush must be approved by the Laboratory Project Manager.) OC LEVEL· (Levels II and Ill subJect to surcharge; project-specific reqUirements must be 

subm1tted to lab before begmning work.) 
Rush -------~ (SubJect to rush surcharge.) II ___ Ill _____ Project Specific __ _ 

POSSIBLE HAZARD IDENTIFICATION (Please ind1cate 1f sample(s) are hazardous matenals and I or suspected to contain h1gh levels of hazardous substances ) 

Non-hazard X Flammable ___ _ __ _ Skin Irritant Highly Toxic __ _ Other _____________ _ 
(Please Specify) 

SAMPLE DISPOSAL: (Please ind1cate dispositiOn of sample following analysis. Lab w1ll charge for packmg, shipping, archive and disposal.) 

Return to Client__ Disposal by Lab -X---- Archive _ _ _ (Indicate n~mb~H of months.) 

=~T:ABQ:,:~":N,:Y.coomp'"~'=P~~~:,:.~ b~ i<t_ ;((&?<~~ . ... D•toiTimo .. ~Is/ p~, L1? 0-
YELLOW- Field copy ///- V 1/ / ,- ,- ,. 



A/A Control No. rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

PROJECT NAME/NUMBER ~'i:JJ9 - CJ7 J J'3 LAB DESTINATION 

C/C Control No. 18 8 0 4 4 
:r:--t KtJfJJtJ, LL-6 

I 

SAMPLE TEAM MEMBERS _-w,-...:.,.--~ ... ~ ... · ,.__ __________ _ CARRIER/WAYBILL NO. -----"~'---'2=-=-0__,;<L-L-J-~=-------5-=-----0~CJ--=(e~---

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

~~li.b;t/1' -~~~. /~A~~~..uu r~o to/;14. LAh1£, ~~ !?f -rttL P/3/jO ' 

-t~tt, t/ tT 
, f 

t!&~~ /tl ~<:__ 
I 

-Z'/,_t~/1-

!GJ7-u-:J1 ~ 
&~ 

Special Instructions: ------------------------------------------------

Possible Sample Hazards: _______________ _,__ _____________________________ _ 

SIGNATURES: (Name, 

2. Relinquished By:--------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Field copy 

3. Relinquished By: --------------------

Received by:---------------------

4. Relinquished By: --------------------

Received By: ____________________ _ 



A/A Control No. 2114 4 3 rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME _,1f6~_A/6;57: ~ DATESAMPLESSHIPPED 
u-ci§_cz;''q_Q_j~~~y~ ~ 

PROJECT NUMBER ---~ ""'~ I I(_ ___$~3~-/-~-_d]_:~_J-~---~---- LAB DESTINATION 

PROFIT CENTER NUMBER- ~ ~~~--4 ----
PROJECT MANAGER ~ ___ ___ _ __ _ 

LABORATORY CONTACT 

SEND LAB REPORT TO 

_ _-L_L_£~tE --

&MIL~ --------­
K.St~~ 

BILL TO 

~-·~A • ~-... .... ~----

PURCHASE ORDER NO. 

Sample No. Sample Type Sample Volume 

/_, ./~ ~-
---;-/'-~~~-z,.~ 

{././fin L;-11:# I .Juf!!¥/::_ .. 
~ 

~ v~-tJ~--
I//, .. _, .-I_, 
~ ~ / w~J(__z-

---

----

-~ 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

----·------------
Preservative Requested Testing Program 

------··· ----- -- 1 _________ 

=7/rf~~ --{o02/rJrr~ 
--

~-

----------

Spec1allnstructions 

- --

-------------·-----··-

---------------- -----··. 

--

--

--

---------

TURNARO,Z TIME REQUIRED (R"'h m"" bo •PPW"d by lho l•bm•ro<y Pr~ool M'"'9"·l OC lEVEL (l~l' II'"' Ill '"bje~ 1o '"''""ge; projoci·'P"'I" "q"i"m'"" m"" 00 
subm11ted to lab before beginning work.) 

Normal Rush___ (SubJect to rush surcharge.) _____ _ II Ill Project Specific ____ _ 

POSSIBLE HAZARD IDENTIFICATION: (Please ind1cate ilsample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Non-hazard c- Flammable --·-- Skin Irritant__ __ _ Highly Toxic ___ Other __________ _ 
(Please Specily) 

SAMPLE DIS OSAL: (Please indicate disposition o~-ple follow1ng analysis Lab- will charge lor packing, shipping, archive and disposal.) 

Return to Client______ Disposal by Lab r'l---- Archive ___ _____ (Indicate number of months.) ----·-------- ----- ---:G;r- --.::· ------ - -- _____ : ___ ~------------------ --
FOR LAB USE ONLY Received by~-- t_r.tlS_ --. Date/Time _Cj__-_2~CZ_~ _t?L_Q?__ 

fTC f 46 S: 9t.f WHITE- Original, to accompany samples 
YELLOW· F1eld copy 



1-z.. 
A/A Control No. L-/ ( '-ty~ rn INTERNATIONAL 

TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

C/C Control No. 1 a 8 Q 4 5 
PROJECT NAME/NUMBER LAB DESTINATION :J/ &cr)'IJ,:.UL 

CARRIERIW A YBILL NO. __ · CJ"____,3=---..oo.{!)~( ..... o'--,Cf~3..._.· .c.....2!_~9~/'-llL------

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

~_L/. '· ~ 11 ~~ 9Uo ~ .. 1 -1--:-. j ,/ OJ:(§) .:2 .. c Jcn/1-7-1<> ' 
v 

f .V D "I I / ~ ()JI'; I 

'(._/1~,_.._- --~-; "I 
I 

~./~ Jl ~2. ~u /;llrP / II/ 
~H_-k / - v v y 1/ 

' ,, 

Special Instructions: ----------------------------------------------

Possible Sample Hazards:---------------------------------------------

e) 

1. Relinquished By: ::--~&=~~~~~~-:!-=~=----------

2. Relinquished By: -------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Foeld copy 

3. Relinquished By: -------------------

Received by:---------------------

4. Relinquished By: -------------------

Received By:------------...,--------~ 



[D INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME _,/j£~~!1.U3{)~~ DATE SAMPLES SHIPPED 

A/A Control No. 2114 4 4 
CIC Control No. __ _J_g:m</" 

______ !/__i~9Cl_ -------- ---
PROJECT NUMBER ___ S!iS3CJ_J_ ~- _{J_]..___ft3_ ----~--~--- LAB DESTINATION 

PROFIT CENTER NUMBER -Z;l8:s:= ----~-------- LABORATORY CONTACT 

PROJECT MANAGER ~ ~-- ________ _____ SEND LAB REPORT TO 

__ ___2::__-1 -i5Alo/'JLd_//£__ 
~_jt<H.~ 
-~5~~··~ 

BILL TO 

,Sy~------------------ --
-:r:..- ~------------

PURCHASE ORDER NO. 

--,-
Sample No. Sample Type Sample Volume 

lliJJLL j-

~ 
Lll>~'V/ 

if,/~.~~ 11:!!1_ '... (11-V 
1---+W 

~~~-"~ v ~-
~-~. ~ f----__{QJJ!L. A 1-i-

--

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO . 

.. ------------------- --
Preservative Requested Testing Program 

- 1\_l __ -- !-
__ I ~1\ lA~.\ 

(~~ 
LJ Q 

r-'u' WI 
---f---

'"' 

--'----

------

Special Instructions 

1-----~----------

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

c-----· ------

--

- ·---

---

--

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager) QC LEVEL: (Levels II and Ill subject to surcharge; protect-specific requirements must be 
f subm1tted to lab before beginning work.) 

Normal--fl"-- Rush______ (Sub1ect to rush surcharge.) ______ II____ Ill____ Project Specific _____ _ 

POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and I or suspected to contain high levels of hazardous substances ) 

Non-hazard -::l, Flammable ____ __ Skin Irritant _ _ _____ Highly Toxic ___ Other ________ _ 
(Please Specify) 

SAMPLE DISP SAL (Please 1nd1cate d1spos1llon of sample follow1ng analys1s Lab will charge for packing, sh1pp1ng, arch1ve and disposal ) 

Return to Client _ _ __ _ ___ ~~s~osa~ ~y La~- _-A~ _ Archive _ _ _ (lnd~c~t~~m~~r ~~~~hs"!._ 
FOR LAB USE ONLY Reoe;~dby 2)Z: ~ 
WHITE - Ong1nal, lo accompany samples 
YELLOW- Field copy. 

Date/Time _f_-_/!:_9~ __ '!f~ 



R/A Control No. rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

,;1.1 /Lf(Lj 

188046 
PROJECT NAME/NUMBER 

SAMPLE TEAM MEMBERS 

Sample 
Number 

Sample 
Location and Description 

Date and Time 
Collected 

V' 

C/C Control No. 

LAB DESTINATION -;:r:--rJ1JtJKI./t(LE 

CARRIER/WAYBILL NO. ~932, 9/Lh 

Sample 
Type 

w 

Container 
Type 

Condition on Receipt 
(Name and Date) 

'V I r 

Disposal 
Record No. 

Special Instructions: ----------------------------------------------

Possible Sample Hazards:---------------------------------------------

SIGNATURES: (Name, 

.o;;::.-. 
1. Relinquished By: _ ___Jj~tf...W:.~~-+-R--'-=-------

Aeceived 8?4-~ 9-11- eo 

2. Relinquished By:-------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Foeld copy 

3. Relinquished By: -------------------

Received by:---------------------

4. Relinquished By: -------------------

Received By: ___________________ _ 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME f}tt/ JJ&s r; fR.v~·tl3,Q;;bl ~Ml DATE SAMPLES SHIPPED 

PROJECT NUMBER _Sf~ L ·_fl_7· F3 _______ _______ LAB DESTINATION 

PROFIT CENTER NUMBER ___ _2 2 __ 8=~ __ __________ ______________ LABORATORY CONTACT 

PROJECT MANAGER _____ -~~--2--tE~ _ _ SEND LAB REPORT TO 

BILL TO 

' 

DATE REPORT REQUIRED ~-~~~~~IZiJ
1 

PROJECT CONTACT _ _6,_ ~?cA/A,IJ9-rr_ ___ _ _ PURCHASE ORDER NO. rL' J() 2 
PROJECT CONTACT PHONE NO. _813 · {p ;2..,2._.- ]1·7~ ____ _ 

---r------------ ---~-- --------

Sample Volume Preserva11ve 

----t----------------

+---------- +-------------------!--------------------

'----------'--------------'------- ---------------'------~---------- --

TURNAROUND TIME REQUIRED (Rush must be approved by the Laboratory Protect Manager.) QC LEVEL: (Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

II____ Ill __ _ Normal+- Rush ___ _ (Subject to rush surcharge.) Project Specific __ 

POSSIBLE HAZARD IDENTIFICATION (Please indicate 11 sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Flammable ________ _ Skin Irritant ____ _ Highly Toxic ____ _ Other Non-hazard -f.-­
SAMPLE DISPOSAL (Please indicate disposition of sample following analysiS. Lab will charge for packing, shipping, archive and d1sposal.) 

o;, • ._~, "'c.•L-~~- •""'~ •····~··:"".,...'-"' onon•••l -; r 
Received by ~-Jf'_~ Date/Time __ 'l_~!jf P Qf'! d 

Return to Client ________ _ 

FOR LAB USE ONLY 

(Please Specify) 

WHITE- Onginal, to accompany samples / --r7"' y /// 
7 

-,'y""A "' H~, 
YELLOW- Field copy / L... y (p ....c._ 



R/A Control No. rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

PROJECT NAME/NUMBER l(c~J,ku~7t>-39L -07- f1'3 

SAMPLE TEAM MEMBERS ~11 S~ 

Sample Sample Date and Time 
Number Location and Description Collected 

C/C Control No. 188048 
LAB DESTINATION -:c-r K/JO;KIAW-£ 
CARRIER/WAYBILL NO. ____,83~_CJ_l.JJ_Ci.......,3"""'. :.....::2_....:.9---=3:::::....-=3:..__ ___ _ 

Sample Container Condition on Receipt Disposal 
Type Type (Name and Date) Record No 

IJ/h'- 9-/3 j.{~/h..ktCir --A. w~ .hJ&:. ::Unt 9 i<t!JJo -I).{Xl v-./476l!. a.ta-Y-> tJK@ ~'c s-d JA <h· [¥, 0 
I , 

/ / / I , / 

!A1R.-1A~N 1" 

G--7i J!6t/1 ~I -----------
/__ / L 

~ r2 ~ / / / 
F}ANK L_ v I v \ v 

Special Instructions: ----------------------------------------------

Possible Sample Hazards:---------------------------------------------

2. Relinquished By: -------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Field copy 

3. Relinquished By: -------------------

Received by:--------------------

4. Relinquished By: -------------------

Received By: ___________________ _ 



~ INTERNATIONAL 

t.!..J tb~~~~k.g~~ REQUEST FOR ANALYSIS 

PROJECT NAME _ 1-Sut_lJ.LA,~- j;'}:...i,v, j/, Ll'tf-oATE SAMPLES SHIPPED 

PROJECT NUMBER ---~-_sj- .:r:-3-.CJ.J~ .Q~=cz~----- LAB DESTINATION 

PROFIT CENTER NUMBER ~----zz.g--.s-______________ LABORATORY CONTACT 

PROJECTMANAGER ---~------ _______ SENDLABREPORTTO 

BILL TO 
--~--~------ ~~---------------

PURCHASE ORDER NO. 

,---------~-

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

A/A Control No. 2114 4 7 
C/C Control No._ /K~oy'q 

________ ___/ a~._u~- -----~ __ _ 
__ _f-c.iG.i;Y'?'--AA JL"'- ___ _ 
~~--~---··· 
r<. ~.~ ·--~-

' ---·---------------~ 

-- ·--------~------~--

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

J JJ("{ ,r..,J/- .--
1--

l(~f/.j Q _j 'rlt 1 \n~y-
1}JV 1D:cm~-

f--·--· ~-

~"' . 

, A o·z, 
U! \Q\0 

-- ----------·--------

if:J.J I ... _+..# ~ 
r~ ~ ... 1-

---------

/ -· 

f----~-- ···------

1-- ···----- t---· --· 

-----

TURNAROUND TIME REQUIRED (Rush must be approved by the Laboratory Project Manager.) QC LEVEL: (Levels II and til subject to surcharge; project-specific requirements must be 

Normal Rush _ (Subject to rush surcharge ) _____ II Ill Project Specific _________ _ k 
submitted to lab before beginning work.) 

POSSIB HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contam high levels of hazardous substances.) 

Non-hazard L Flammable ·----··- Skin Irritant _ __ _____ Highly Toxic _ ___ Other----~-- ___ _ 

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, ~hipping, archive and disposaL) 

Return to Client __ --=_-_ ___ --~~s~osal b~ L~~ _ t(-_ Archive . (lndicatt: ~u!ll_b~r ~r_r:onths.) 
FOR LAB USE ONLY 

Receivedby_ £,~r 
WHITE - Ong1nal, to accompany samples 
YELLOW· F1eld copy 

Date/Time _j_o-6"".-'i~!/)(/ 

IT( Y£.jfo~4~~ 

(Please Specify) 



R/A Control No. ?II '-f'i 7 rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

C/C Control No. 1 a 8 Q 4 9 
PROJECT NAME/NUMBER LAB DESTINATION ·--a---t<~lL.. 

CARRIER/WAYBILL NO. _ _,.~~~__..(a ___ qr3=· ~2......_0&---7 "'-''J~-:s-"-'L ___ _ 

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No. 

, ... LJ~ ·~- .r t\. ./ 
-..... s#C't~ J ~~.1 ~ .• ~JL:""' c.J ' 

L"'>.. ............ Jl A 

pm,~._d; ~, .~ ~~ tl'l J l{U l,'i'0Y- [(}Y' / "" " 
., 

~ol\ J,:. J-; ."' ,g.·~ 

Jjj_~LL :h lt.. iP ).P~ 
~ {V I u 0 \ 

, 

1~ 

•RJ/a~ ~)/vr ,) 

' 

Special Instructions: -----------------------------------------------

Possible Sample Hazards:---------------------------------------------

SIGNATURES: (Namrc::a:, ~Time) 

1. RolinquishodBy' ~"~ ~ 
RocoivedBy' ~~._,f to.-0-[o If~ 

2. Relinquished By: -------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Foeld copy 

3. Relinquished By: -------------------

Received by:---------------------

4. Relinquished By:-------------------

Received By: ____________________ _ 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

A/A Control No_ 18 813 7 
c:c;, Clmtrol No. /3(.£';:){.., ·7 

PROJECT NAME 

PROJECT NUMBER 

ktr»£Sr;fi<vtnaa ;;£(_ ~ 
S1~ 3~ '--- a··z--- ~ 3-~--- ----~----·- _ 

PROFIT CENTER NUMBER _2_~f:(s:__ _ _ ________________ _ 
PROJECT MANAGER _ J::A-tJ_2h ;, t.:>s~--- _________________ _ 
BILL TO 

PURCHASE ORDER NO. __ _,£_ (!_ I 0 2-

DATE SAMPLES SHIPPED 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

--lE.f/1~--,~-­
__ fJ-. _i(NqLvl_ ---·---
-~~ __ -rf2b/.G~-- - -
_J4, .5~::ft. JA/)A ri_______ _ __ _ 

--~-··----- -------·------~--~----

4.. ~ a; /J,<;e, ;; 6 D 
~ I 

1-1'. .S'GNA~----~-------- ---
~~ 3- (_p Z-2- -717t../-____ _ 

~----~-~-.-----~ ----·- ---- -------~-~-.---~~--------·-~--,--·~------·--------·------------· ·---
Sample Volume Preservative Special lnslruc11ons 

f--~~~-~~ ----~------

---~-~---~--f-----------------~ -~----- -·---

+--~~~-----~--··+-------------------+---------~---- -- ·-··----··· 

-!-------------· ---+------------- --

---------------~--'---------~~----- ----

TURNAROUND TIME REQUIRED (Rush rnusl be approved by lhe Laboratory Protect Manager.) QC LEVEL (Levels II and Ill subject to surcharge; projec1-spec11ic requirements must be 
subm1t1ed to lab before beginning work.) 

Normal ~f,....,~- Rush __ --~--- (Subtecl to rush surcharge.) II _____ Ill ___ _ Project Specific 

POSSIBLE HAZARD IDENTIFICATION (Please 1ndicale 1f sample(s) are hazardous materials and/or suspected Ia contain h1gh levels of hazardous substances.) 

Non-hazard+~ Flammable______ Skin Irritant --------·-·-- Highly Toxic~--~ Other--------~-
(Please Specify) 

SAMPLE DISPOSAL (Please 1nd1cate disposition of sample follow1ng analys1s Lab w111 charge for packing, ~hipping, archive and disposal.) 

Ret~r~-~~~~~~~~ -:~ _ _ _ _ Disposal by Lab~- _ Archive (lndicat~-n~fTl~er of ~~~th~.) . 

FORLABUSEONLY ~ 
Received by Date I Time I rl-1 ~-tJ> -. 0 8' $o 

WHITE. Ongmal. to accompany samples \ T ( _ '/ ~ (oC'10 3 
YELLOW· F1eld copy 



~ INTERNATIONAL 
LU t~iVS~k.g~~ CHAIN-OF-CUSTODY RECORD ..r-/ C/C Control No. 13 6 5 6 7 

A/A Control No. _____ _ 

PROJECT NAME/NUMBER &YJti;s1J-,.f7is:J<; / -CJ 7- f'; J LAB OESTJNATION _:z:r-14192{J..LL C 
SAMPLE TEAM MEMBERS ~/.$ f'~/b ~/<'LC ~(fftARAIER/WAYBILL NO. ~1:--------------­

T I 7/7 
Sample 
Number 

Sample 
Location and Description 

-~ 

Date and Time 
Collected 

\ \o.O 

Sample 
Type 

" 

Container 
Type 

Condition on Receipt 
(Name and Date) 

Ol( K.fvl c 101 ll.;qo 

Disposal 
Record No. 

Special Instructions: ---------------------------------------------

Possible Sample Hazards:-------------------------------------------

SIGNATURES: ( Nam . 

3. Relinquished By:-----------------­

---r-,~L......J&.£.._-=:.~--=4--L.....J::...._~-..L~--.!:/t_'O_-IZ:.....__-...!::1_o__.:.O g 50 Received by: -----------------

2. Relinquish 

Received By: -------------------

WHITE- To accompany samples 
YELLOW· Field copy 

4. Relinquished By:------------------

Received By: ___________________ _ 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

RIA Control No. 18 716 7 
CIC Control No. /6 _1*;)_6'§ 

1 o/ -r,. 'll~i> _ PROJECT NAME k~ _lJ ~s-t 
PROJECT NUMBER S9~3'iL __ 
PROFIT CENTER NUMBER _2.Ze~ ___ _ 

PROJECT MANAGER ~-HJtM~~_l'/'_ 
BILL TO ____ LI..=_"':A.M~ ---~-- --------- -

PURCHASE ORDER NO. 

DATE SAMPLES SHIPPED 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

_j Til S ~-'Yl?J... ___ _ 

-----'=- ~~-- ,d_lst}l. --
- JT = rt~T_'4.2a-- __ _ 

·---- ·-·--· ------ ------··--~---- ---

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

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

Sample No Sample Type Sample Volume Preservative Requested Testing Program 

1\r\~LL ___ --kl~~----- 2. e ia_~----- _____ HcL-------~ 6,6z._ 
____ u ___ __ J./) _____ ~ ~_z,r-

________ __ 2Q_'k) ,.../ AK:I 

·-------+--....,.,~----
A-blf)cC -+-.........,~0=--------~-------·-----· 

_2,_£..Vt;J ____ gq_ ___ -t---\::Y-"""'-·~ --------

1.,£ --·-----­
~ 

Spec1al Instructions 

-+-~-~-.I .... R..____ ____ -+-_ __..LI£UAU,,L___ __ -f---C,O;z._c_~----------t-------- __________ _ 

.J.e yt)_J___ __ _ 
L__ _____ _._ _____________ _ 

~------------·----~------------·-------

TURNAROUND TIME REQUIRED (Rush must be approved by the Laboratory Project Manager.) QC LEVEL: (Levels II and Ill sub1ectto surcharge; project-spec11ic requirements must be 
submitted to lab before beginning work.) 

II ___ ~ Ill __ _ Normal --+2£.....,..__ Rush ____ _ (Subject to rush surcharge ) Project Specific . X _ 
POSSIBLE HAZARD IDENTIFICATION 

Non-hazard -A-
(Please indicate if sample(s) are hazardous materials and/or suspected to contain h1gh levels of hazardous substances.) 

flammable __ _ Skin Irritant ______ _ Highly Toxic _. __ _ Other __________ _ 
(Please Spec1fy) 

SAMPLE DISPOSAL (Please 1nd1cate d1spos111on of sample follow1ng analysis Lab will charge for pack1ng, shipping, archive and d1sposal.) 

DisposalbyLa~_f_--··~.1/~-_ _ A:chive 

Received by ""-l ZL /(f'.-n 
WHITE - Or1g1nal. to accompany samples 
YELLOW F1elll copy 

Return to Client 

FOR LAB USE ONLY 

(Indicate number of months.) 

-- -~~~e;Ti~~ ; ~/fir (J 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

A/A Control No. J fl7 I~] 
C/C Control No. 1 a 7 5 8 5 

PROJECT NAME/NUMBER -~.~--=-==r--"'lJ~e-=::....L...1-I-~__,S}"-L....,.S"_.3...L..L9..J../ ___ _ LAB DESTINATION --~' ::-J_t9~'S_M~P'--=L.'------------

SAMPLETEAMMEMBERSJ3-~A~~~~=~~~J~_CA_o~~~'s'-------- CARR I ER/WA VB ILL NO. +f_,Cl>---=:...___,€''--'i-..___J....L.._'f.J....--.Ooz ....... (.a..., _,.7-+1-~..L....L'A ..... ~~--

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

1~-/~ At /A) ,_,3 to}a.V_ JL2i1 i.d~ 1.£__'/o_J !Ok r? s-rc s-ai /~ .-#o'' 

1-~ ~ t..P r 
JIUFLOAJI 1 aJ r- "u67V r /,J,v 12\J.I\ I f){) VtJIM.. I 
~AJ P c..IAf"Nr -+- I ~-~ . 
t!FP. I EFFW6Nr J Jo/L 'I rz. 'I 1 l&J_ C/&J . . l 

EfrJ ~ I~ 
.. 

ErrL t?EFLu~T ~ id.J..JL JlSu 2 () vuAI , ~ 
( 

I IJ1 tr rFZ- L 

TLI-P ~1P ~,"~ /L'J/2.; D.. __, ~ cNJ..ul .... v 
I v - ' I, 

Special Instructions: ---=S::....::ei~cr«--___,P,'-'-rt.L.R,__._,/9'-'-~___::_""""-=((.t~----=L=---l.-5....,T.__ ____________________________ _ 

Possible Sample Hazards: --'M~e:>"--'AJ=-=8,__ _____________________________________ _ 

SIGNATURES: (Name, Company, Date and Time) 

1'/oD 3. Relinquished By:------------------

2. Relinquished By: ------------------

Received By: -------------------

WHITE- To accompany samples 
YELLOW- F1eld copy 

Received by:-------------------

4. Relinquished By: _________________ _ 

Received By: ___________________ _ 

ltr v t/~ c'"' c! 



LABORATORY CONTACT 

SEND LAB REPORT TO 

BILL TO 

-- ------ ----- -------- --- -----·-r----

-~-~ £1~~ -----
--1£--~ &~ ----

PROJECT CONTACT PHONE NO. __ .!j'J3-U-_ 2_ __ 2_f-__ ... 
___________ _ ------------~--- __ --E-'1L-_2~?Q.L _ _ _ . _ 

DATE REPORT REQUIRED 

PURCHASE ORDER NO. PROJECT CONTACT 

Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

-~--------1---

-+--- ------·----------

1-----------1------- ·+-------------------+-----~---·----

·--------------

------{--------------1---------·------~--- -+--- -------------·- -------------·------ ---

'-----------'----- -··------ -----------·---· --·-----------·-'-------------------'----·-----··---·---·--· --

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) QC LEVEL: (Levels II and Ill subject to surcharge; project-spec1l1c requirements must be 
submitted to lab before beginning work.) 

Normal _X_ Rush ____ (Subject to rush surcharge ) II Ill Project Specific __ 

(Please Indicate if sample(s) are hazardous matenals and/or suspected to contain high levels of hazardous substances) POSSIBLE HAZARD IDENTIFICATION 

Non-hazard -~X- Flammable ______ _ Skin Irritant ______ _ Highly Toxic ______ _ Other ___________ _ 

SAMPLE DISPOSAL: (Please ind1cate d1spos1tion of sample following analys1s. Lab w1ll charge for packing.,shipping. arch1ve and disposal ) 

::::~:: :: ~ . I ::•:• ~ (lnd;oa~ ~mb••::.:~:~:) (( ~ ~C 
1
Q 

Return to Client _____ _ 

FOR LAB USE ONLY 

WHITE- Ongmal, to accompany somples 
YELLOW · F1eld copy 17~ y Lj?030 

(Please Specify) 



A/A Control No. ItS S'J '/ (J rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

C/C Control No. 1 3 6 5 6 2 
LAB DESTINATION --=L~-L-~ti~N__;_;()=--· ~Xl'--""Vl~l.:.__U_c___· ---­

CARRIER/WAYBILL NO. __ 9.L_...:=Z=-t/-..:.........::.</_<j.L_' ~~~2S~(p~3~----
PROJECT NAME/NUMBER t\7v (Jfs~ ,S 7 .) 3 7/ _ 

~I /}... 
SAMPLE TEAM MEMBERS ~A..a.f__,G"-~ =G-=L'-"'/E...___....,.'--_,.~/)~£::....:.V~.IV~'J-.e::..--c..:S""'---

7 

Sample 
Number 

Sample 
Location and Description 

Date and Time 
Collected 

I L.~ 

\\\\ ~~ 

Sample 
Type 

/ 

Container 
Type 

TTr 
~' 

Condition on Receipt 
(Name and Date) 

, 

Disposal 
Record No. 

Special Instructions: ----------------------------------------------

Possible Sample Hazards:---------------------------------------------

SIGNATURES: ( Nam 

2. Relinquished By: -------------------

Received By: --------------------

WHITE- To accompany samples 
YELLOW- Field copy 

3. Relinquished By:-------------------

Received by:---------------------

4. Relinquished By:-------------------

Receive~ By: ___________________ _ 



(]]
INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME . m '!'
1 Wcsr/~I)}IA i3Q_ {"!)(<. ~1 DATE SAMPLES SHIPPED 

A I A Control No 18 8141 
C I C Control No. j 3 i.t;_.::i_ ~ V2 

_ _lL ls-_q a_____ _ __ 
PROJECT NUMBER _ ..J _tj S3 Cj I_~-0 7 -: __ ~3__~-- _______ _ 

PROFIT CENTER NUMBER __ 2 2_'Ks-_ ______ d-----~-~----------
PROJECT MANAGER __ :L:)1_N~~2,s _____ --
BILL TO -- _ .5£N1J~--- ---------~ -----

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

_ .IL_l\AlOXILIA__& __ _ 
~tJCL-~_NcS_ 

• L' C--::: -:JA -...rl.-4- __ ...2L...A.JA_tD..._L L __ 

_ J;'-c__-=-.----r-AM. p A 

--~---------- ----- ----·- ------

DATE REPORT REQUIRED _llS__ SDE~-~ ~~ tZ.[J ___ ~---
PURCHASE ORDER NO. -IOL PROJECT CONTACT _ _[~~-- .S&AiA pA TI-~---~---·-

PROJECT CONTACT PHONE NO. ~ ~13 S.:z___L____Z_:)Qj __ _ 
--~~---~~ ·---------------··----,-· - -· --- -~----.......--- ------·----------~----··----- ----- - ------·----- --

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Spec1al Instructions 

tJtfAL__tj_~~ lWtJ-&_1?___ J./0/llt. x.:l:d___~ ___ '-/0 /t'1<., oNfd_ _(gQ_/ ~ (o02.- {o J..:;,--~--~-
VA/ft.i/Gv'c__~-41£1( -~J./04,r</t-/«J0,¥~c-x3.. J./0JML. __ ONLJ tdJZ-IL/0- TDS -1_01;.·178r 

1/:F;, tJ~ Air.;~~- " 4t71tt.( 1/ -±Kmnt-.x. .Z ~~-- '' wo 2 - t" 'o- ~c 15 .IPti___~ 
EFFWOJr112 ___ '! _________ $-~x__cf .. ,co:•.._, ~L---~---~~---- l.J,QL- ~ /0 -. ~OIS IPH -~-~-

BlANK f-----
1 ' /fOmL rk_ _____ t---~----=-=-''---~---t-----'(J}=0'--"1L=-----~-----~- ~~--------- -----------

f------------- +-------------- ---~-------~----- -·------------- +------~--~~------

--~----~-~--- ------~~~-- --------~~+--------------~--

-------t----~--~---- ~------------~- --~--~---------+---------------~+---- ---~~--- -

f----------1---------~----------f-------------------- --~------- --t-----------------+---------~-~-------·-- ------

L ______ ..L_ __ ~----~------ ---~----~------ --------------'------ ----·-----------.J.----~~~---------- --------

TURNAROUND TIME REQUIRED (Rush must be approved by the Laboratory ProJect Manager.) 

Normal X 
QC LEVEL: (Levels II and Ill subject to surcharge; project-specific requirements must be 

submitted to lab before beginning work.) 

Rush~-~--- (SubJect to rush surcharge.) II Ill Project Specific _ 

POSSIBLE HAZARD IDENTIFICATION (Please indicate il sample(s) are hazardous materials and/or suspected to contain high levels ol hazardous substances) 

Non-hazard ___ _ Flammable ----~ Skin Irritant ___ _ Highly Toxic ~~- Other--~---
(Please Specifyj 

SAMPLE DISPOSAL: (Please ind1cate d1spos1IIOn ol sample lollowmg analys1s. Lab w1ll charge lor packing, shippmg, archive and disposal.) 

Disposal by Lab _ ;>(' _ Archive ____ (Indicate numb,er of months.) 

Received bvf~ __ . f 'L~ ~. .. Da::; ~~e. I l.~ [6 .- _<f() 

Return to Client _______ _ 

FOR LAB USE ONLY 

WHITE- Ongmal, to accompany samples 
YELLOW- F1eld copy 

o?CO 

/ T( y L( 7 /~ g 
L'hA I!J H'1 



RIA Control No. ------'/_.._f-"-f_,_/__,lf'--. .._I _ rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

136566 C/C Control No. 

LAB DESTINATION II KAftJYi/, LLi? 
I 

CARRIER/WAYBILL NO. -, (e I 21 .57 j3 tj 

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No. 

iH1Al <t'-IJ -~u'AtM _,:;;c~._ ;;R.-~1 I I I!')" I <f [} - I it-Y.lJ tvdiL Cft.ASS IOktDdr J/1// /1-16 -ro ' 
T '-

(Hflt£R J 

'{;H_WJI *"I 
'rillvUJ ~7 /" 

L· 

'?M.Jr..· \ v \ v \ v \ v v 

Special Instructions: ---------------------------------------------

Possible Sample Hazards:-------------------------------------------

SIGNATURES: ( Nam , 

2. Relinquished By:------------------

Received By: -------------------

WHITE -To accompany samples 
YELLOW - Field copy 

3. Relinquished By:------------------

Received by:--------------------

4. Relinquished By: ------------------

Received By:_~------------------

(I(_'( L/7//:.c;{ 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME tf!:r ;.Ja; ~~-u~ DATE SAMPLES SHIPPED 

RIA Control No. 2114 4 8 
CIC Control No. _J3t;5fo_ 3 

PROJECT NUMBER S!is-_a::u-'--_az._ p_ -~----~- LAB DESTINATION 

----/-2-:__{3· tj_{) -----·- - - -
_ ____:;t..,;" -£:L_ ~- (... ~-u- - -

PROFIT CENTER NUMBER -~22-~ _____ LABORATORY CONTACT ~.0.... ~------ -

PROJECT MANAGER UtM 4 21 8 .JlpJ 
BILL TO 

·------~--- -------

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

PURCHASE ORDER NO. _J:C-/1)2_ 

L-------'------~----J._ ____________ _._ ___ _ 

TURNARZ TIME REQUIRED 

Normal Rush ____ _ 

(Rush must be approved by the Laboratory Project Manager.) 

(SubJect to rush surcharge.) 

SEND LAB REPORT TO __ K_Sw _ 

DATE REPORT REQUIRED ~ ~'*'--1 

_________ _ 

PROJECT CONTACT J4._ ~ n ~ 
PROJECT CONTACT PHONE NO. =--_!kJ~ C/7;i"Vf ---

-~--------

Special Instructions 

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

-------------It--~~---------------

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

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

OC LEVEL: 

---------------'-~-----------------

(Levels II and Ill subject to surcharge; project-spec11ic requirements must be 
submitted to lab before beginning work.) 

II -~- Ill Project Specific 

POSSIBLE H7 LDENTLFLCATLON (P""'' '""'"' '' "mple(>) '" howdoo> m"""'' '"""' '"'"""' lo wof<m h•gh le,.f> of h•wdoo> >Ob>L<oce>) 

Non-hazard _ Flammable ~--- Skin Irritant___ ___ Highly Toxic _____ Other ____________ _ 
(Please Specify) 

SAMPLE DISP SAL (Please md1cate d1spos111on ol sat;nple follow1ng analysiS Lab will charge for packmg, sh1ppmg, arch1ve and d1sposal) 

Return to Client ____ _ 

FOR LAB USE ONLY 

WHITE -Original, to accompany samples 
YELLOW · F1eld copy 

Archive _ ___ (Indicate number of months.) 

Date/Time 



A/A Control No. All c/ 'i / rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

C/C Control No. 13 6 5 6 3 
+-+-=---.L..~~~-+-~-=-===..,-"---""~·· 03 LAB DESTINATION 1:7 ~-PROJECT NAME/NUMBER 

SAMPLE TEAM MEMBERS -----r-\r--7"o..u->-~~,__-'---'~-+4--""'---- CARRIER/WAYBILL NO. 71//3 23/ 3 3 </ 
Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No. 

!!Hal 9-1.' Kt;y JAKJr 7l<iJM£a · Jv/3/90 /L('Jj;;_ CtltJ.U ;).0 
' 

F1115-t.-~~ 114~ ' . / 

IAJrtuOO 
A 

/ // 
/ 

f!dl_,)~J: ----..-; // / / '/ 
[Eff'u.15tJT 

' / I I "'2 // 

~?~w.i ~/ / I k" ..... 

Special Instructions: ----------------------------------------------

Possible Sample Hazards:---------------------------------------------

SIGNATURES: (Name 

Received By: 

WHITE -To accompany samples 
YELLOW- Field copy 

3. Relinquished By:------------------­

c.......:..._-=--=-----=--~:..._;_ __ ~ _ _.1-=-.J..--...:....14....!........-_,jL.:t>'----df'JcJ Received by:------------------

4. Relinquished By: -------------------

Received By: ___________________ _ 



rn INTERNATIONAL 
TECHNOLOGY 

- CORPORATION REQUEST FOR ANALYSIS 

PROJECT NAME ~~~ f-4.1/,.,_ DATE SAMPLES SHIPPED 

A/A Control No_ 2114 50 
CIC Control No _ _ L <J$'(!§_ 3 

____ L~ ~_:__Cll_ - -------- -
~ -r HALqK'tA LL-C - u PROJECT NUMBER _s_1s_~:E_L:___(J_1_ .___ '/3_!:_ _____ {__ LAB DESTINATION 

PROFIT CENTER NUMBER__ 2-'J... $(5'_ LABORATORY CONTACT --'~.:,..,1 ~-&:4..• _QaoJL<~~~!____ - -----

PROJECT MANAGER ~ ~~------------ SEND LAB REPORT TO --~~~ 
BILL TO -------- ----------------------

PURCHASE ORDER NO. 

DATE REPORT REQUIRED 0.S ~ 1 

PROJECT CONTACT d ,!M, .... ~ 
PROJECT CONTACT PHONE NO. _$_/. ·5 97 / ZJQL __ _ 

-,------------ --
Sample No_ Sample Type Sample Volume Preservative Requested Testing Program Speciallnstruct1ons 

, Nr/1 ~~c t.J~/ ~ / ~- . 
1---- ---

l.gJJ/~. -ri"FJ / J/()f'V 1"1/ / 

s/!1 ::1"\.- wCY'J..- ~ -- f---- ---·-----

rEI I_ • +w-;_'D 7 J{)(){) tJJ,- ~ 
-~ {) ... / 7tt? \0 

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

J.. / / 
/- 7 vc- ---

1----------------------

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

------

------

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

TURNAROUND TIME REQUIRED (Rush must be approved by the Laboratory Protect Manager.) QC LEVEL (Levels II and Ill subject to surcharge; project-specilic requnements must be 
submitted to lab before beginning work_) 

II___ Ill __ _ Project Specific ____ _ Normal --1- Rush ___ _ (Subject to rush surcharge.) 

POSSIBLE HAZARD IDENTIFICATION (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Non-hazard __)/.____ Flammable ______ _ Skin Irritant _ _ _ Highly Toxic __ _ 

SAMPLE DISPOSAL (Please indicate disposition of sample follow1ng analysis Lab w1ll charge for packing, shippmg, archive and disposal.) 

Return to Client Disposal by Lab _ _){_ _ _ 

FOR LAB USE ONLY 
Received by 

WHITE- Onginal, to accompany samples 
YELLOW- Field copy 

Archive (Indicate number of months.) 

Date/Time _f-:: Cj_-Cf 1__ _ 09f5 

Other ____________________ _ 
(Please Specilyl 

12bA 10 A') 



A/A Control No. rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

otl! ~ ..)0 

1B8053 C/C Control No. 

PROJECT NAME/NUMBER LAB DESTINATION ~7 tiNI)Xv1w ,C.. 

CARRIER/WAYBILL NO. 7 7 32-j "Jf c/8"3 

Sample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

vtJr-t,~ rr-_ 
I .1-- - .1'1 ./ .... fk=;J ~ 7'l _c.,~ ' 

;o_~u.J~ ~, -fli.-1VJJL4-t . !J~ .MI. 
1-~~ h~ y ,/9tk~ I 

~U.,~~ ~ '--.. ~0 /,z_lP 
v 

0 I 
J ~ vv 

fj~ 
II ..v 

' 

Special Instructions: ------------------------------------------------

Possible Sample Hazards:---------------~------------------------------

Received By: ---------------------
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