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1.0 INTRODUCTION 

This Summary Report presents results of the Phase I in-situ chemical oxidation (ISCO) testing 

conducted at Northeast Cape (NE Cape), St. Lawrence Island, Alaska (Figure 1).  NE Cape 

was the site of former military surveillance and communications stations that operated from 

about 1954 until 1972.  The Phase I ISCO testing was performed to collect data about the 

implementability and effectiveness of ISCO to treat groundwater and soil media in the Main 

Operations Complex (MOC) area of the site. 

This work was performed for the U.S. Army Corps of Engineers (USACE), Alaska District, 

under Bristol Environmental Remediation Services, LLC’s (Bristol’s) contract number (no.) 

W911KB-09-C-0013.  Phase I ISCO activities were largely performed by AECOM Technical 

Services, Inc. (ATS), a Bristol subcontractor.  The scope of services for this project is based 

on the Final Scope of Work (SOW) provided by the Alaska District of the USACE, dated 11 

March 2009.  Phase I ISCO testing was performed in accordance with the Final Work Plan 

In-Situ Chemical Oxidation (Phase I) and Intrusive Drum Removal/Landfill Cap (Bristol, 

2009).  

The SOW for the MOC Area Phase I ISCO Treatment included the following: 

• Performing bench scale study to assess site-specific parameters affecting treatability 

• Designing and performing a feasible Phase I ISCO technology in an isolated MOC 
location 

• Evaluating the ability of ISCO to achieve remediation goals for chemicals of concern 
(COCs) 

• Post-treatment monitoring (at least one round) preparation of a draft and final 
technical memorandum to summarize results 

• Preparing a draft and final report detailing results of the Phase I treatment and 
feasibility of the technology for Phase II implementation 

1.1 PROJECT PURPOSE AND OBJECTIVES 

The purpose of this project was to evaluate the use of ISCO as a remediation technology for 

soil and groundwater contamination previously identified in the MOC area of the site.  The 

primary objectives of the Phase I ISCO effort was to evaluate the feasibility of ISCO 

technology for application in an isolated location, and to evaluate the ability of ISCO to 
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achieve remediation goals for the COCs and corresponding media of concern.  Table 1 

summarizes the remediation goals for the COCs and corresponding media of concern.  Tables 

1 through 15 are located in the Tables Section at the end of this document. 

Secondary objectives of the pilot study were to: 

• Determine the field soil oxidant demand 

• Collect site-specific data to establish a rate of injection for the oxidant solutions 

• Assess lateral and vertical distribution of oxidant 

• Use distribution data to evaluate the appropriate lateral and vertical spacing for 
injection points during full-scale ISCO remediation 

• Determine the volume and concentration of oxidant to be injected during full-scale 
ISCO remediation 

• Collect time-series data post-injection to evaluate COC transport and propagation of 
an oxidant front, useful for full-scale remediation and monitoring design 

• Evaluate rebound of chemical concentrations following one round of oxidant 
injections 
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2.0 SITE DESCRIPTION 

2.1 LOCATION 

The NE Cape site is located on St. Lawrence Island, in the Bering Sea, near the territorial 

waters of Russia, approximately 135 air miles southwest of Nome.  The Village of Savoonga 

is the closest community, located 60 miles northwest of the site.  The NE Cape site, at 63 

degrees (°) 19 minutes (') north, 168º58' west, is 9 miles west of the northeastern cape of St. 

Lawrence Island.  The NE Cape site originally encompassed 4,800 acres (7.5 square miles).  

The site is bounded by Kitnagak Bay to the northeast, Kangighsak Point to the northwest, and 

the Kinipaghulghat Mountains to the south.  Figure 2 provides an overview of the site location 

on St. Lawrence Island. 

2.2 SITE HISTORY 

St. Lawrence Island was established as a reindeer reservation by Executive Order on 

7 January 1903.  The present project site was acquired by the U.S. Air Force (USAF) on 16 

January 1952, under Public Land Order (PLO) 970, which removed 21,013 acres from the 

reserve.  In 1952, the USAF Aircraft Control and Warning Station (ACWS) was formally 

activated by the assignment of the 712th ACWS Squadron and the 689th Security Squadron.  

The original site was designed to support 212 men.  Throughout its existence, the NE Cape 

facility has been a surveillance station, providing radar coverage for the Alaskan Air 

Command, and later, for the North American Air Defense Command, as part of an Alaska-

wide system constructed to reduce potential vulnerability to bomber attacks across the polar 

regions.  The White Alice Station area remained in operation with minimal military staff until 

1972.  All lands were then withdrawn from the military under PLO 5178 for classification 

under Section 17(d)(1) of the Alaska Native Claims Settlement Act (ANCSA) of 1971, which 

entitled local community village corporations to select and receive specific tracts of federal 

land.  Interim Conveyance No. 203 (June 1979) conveyed unsurveyed lands of St. Lawrence 

Island to Sivuqaq, Inc., and Savoonga Native Corporation, later renamed Kukulget, Inc.  

Excluded from transfer were surveyed lands, easements, and land-use permits effective before 

conveyance.  
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In 1982, transfer of the White Alice Station area, south of the MOC, to the U.S. Department 

of the Navy was initiated.  However, this transaction was not formally completed as it was 

superseded by ANSCA.  The Navy conducted a removal action under its Comprehensive 

Long-Term Environmental Action Navy program.  The action included removal of specified 

hazardous items and containerized hazardous and toxic wastes.  In 2000, the White Alice 

Station was reclassified as a Formerly-Used-Defense-Sites-eligible property and, in response, 

the USACE included the area in the ongoing cleanup program for NE Cape (USACE, 2002). 

The former military installation operated from about 1954 until 1972 as a surveillance station 

and a White Alice Communications station.  In 1982, the Navy obtained the former White 

Alice Property (26 acres), but did not utilize the site as a communications site.  The land 

transfer was later deemed invalid, and property ownership reverted to Sivuqaq, Inc., and 

Savoonga Native Corporation.  Demolition of buildings and structures has been completed 

under multiple USACE contracts.  The runway, improved gravel roads, and concrete slabs of 

some of the former structures remain intact. 

The MOC at the NE Cape installation encompassed the majority of the site infrastructure 

including buildings, heat and power supply, fuel storage tanks, maintenance, and housing 

quarters.  Individual sites were grouped together to evaluate an overall response action for the 

known contamination.  These sites are located on the northeast portion of the main complex 

gravel pad and include Sites 10, 11, 13, 15, 19, and 27.  The locations of Sites 11, 13, 15, 19, 

27, and adjacent sites, are illustrated on Figure 3. 

2.3 PREVIOUS STUDIES AND ACTIONS 

Remedial investigations were conducted in 1994, 1996, 1998, 2001, 2002, and 2004.  The 

sampling results demonstrate that soils and groundwater contain petroleum compounds at 

elevated levels.  No measurable free product was observed in the monitoring wells during the 

various phases of remedial investigation.  A summary of groundwater and soil contaminant 

concentrations and field parameters is provided in Table 2 and Table 3, respectively. 

All of the MOC structures have been demolished.  Tanks and piping were reportedly 

removed.  Contaminated concrete, polychlorinated-biphenyl-contaminated soils, and fuel- 



Summary Report Main Operations Complex Area Phase I In Situ Chemical Oxidation 
Contract No. W911KB-09-C-0013 Bristol Project No. 49028 

August 2010 5 FINAL 

stained soils were also excavated and transported off site during removal actions from 2000 to 

2005.  

The USACE issued the Draft Decision Document for NE Cape, Formerly Used Defense Site 

(FUDS) in January 2009.  The selected remedy for soil and groundwater at the MOC was 

chemical oxidation. 

2.4 CONTAMINANTS OF CONCERN AND ASSOCIATED REMEDIATION GOALS 

2.4.1 Soils 

The primary COCs in the soil at the MOC are total petroleum hydrocarbons (TPH) as diesel 

range organics (DRO).  Surface and subsurface soils are also contaminated with petroleum 

fuels as gasoline range organics (GRO), naphthalene, and benzene at depths up to 16 feet (ft) 

below ground surface (bgs).  The fuel contamination is assumed to have created a smear zone 

along the shallow groundwater interface. 

2.4.2 Groundwater 

Shallow groundwater at the site is contaminated throughout the northern portion of the site.  

The primary COCs in groundwater are DRO, GRO, residual range organics (RRO), and 

benzene.  Lead is also elevated at various locations, but was not identified as a remediation 

objective of the project.  

2.4.3 Phase I ISCO Remediation Goals 

The COCs and their target cleanup levels are summarized in Table 1. 
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3.0 FIELD METHODS 

In general, field work performed as a part of the Phase I ISCO evaluation was conducted as 

described in the Final Work Plan In-Situ Chemical Oxidation (Phase I) and Intrusive Drum 

Removal/Landfill Cap (Bristol, 2009).  Phase I ISCO activities included the following work 

components: 

• Hydrogeological evaluation 

• Test-pit based site characterization 

• Bench scale soil oxidant demand testing 

• Bench scale treatability testing 

• Pilot study design and construction 

• Chemical oxidant injection 

• ISCO performance monitoring 

The field methods used to perform these tasks are discussed in greater detail in the sections 

that follow.  Field notes recorded by on-site personnel during the execution of these efforts 

are provided in Appendix A. 

Appendices A through M are located in the Appendices Section at the end of this document.  

3.1 HYDROGEOLOGICAL EVALUATION 

To evaluate hydrogeological conditions at the site, existing monitoring wells at the MOC 

were opened and groundwater allowed to equilibrate prior to gauging depth to water in each 

monitoring well.  Groundwater levels were measured using an electronic water level indicator 

and measured to the nearest 1/100th of a foot.  In addition to water level gauging, slug tests 

were also conducted in a subset of the existing monitoring wells to evaluate conductivity and 

permeability.  

3.2 TEST PIT SITE CHARACTERIZATION 

To rapidly evaluate the lithology and characterize soil conditions, test pit excavations were 

conducted at the site.  Test pitting was selected based on the ability to collect detailed site 

lithologic data during excavation and the impracticality of using another rapid assessment 

method, such as direct-push soil sampling, in the soils at this site.  Descriptive soil 
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characteristic information provided valuable data regarding small- and large-scale variations 

of lithology at the site.  In addition, direct observations were made about the contaminant 

distribution (i.e., stained soils).  

To confirm the presence of contamination in the potential study area, an assessment grid was 

established in the field, and 12 test pits were installed to evaluate lithologic and pre-ISCO soil 

contaminant conditions.  A CAT 322B excavator was used to dig each test pit to an 

approximate depth of 10 ft below land surface (bls) or to the water table, which ever was 

encountered first.  Soil excavated from the test pits was visually evaluated, photographed, 

logged, and screened with an organic vapor analyzer (OVA).  

Soil samples were collected to characterize soil contamination at locations where OVA 

readings suggested the presence of petroleum impacts.  Selected soil samples underwent field 

screening analysis for TPH-DRO and -GRO using a siteLAB® field test kit.  During the test 

pitting effort, samples were collected from the excavator bucket based on visual observations 

and OVA screening results.  

The dimensions of each test pit were determined in the field based on visual observations and 

field screening.  Each test pit was logged on a separate form as it was excavated, including 

types and relative percentages of materials encountered and depth to the water table (if 

encountered).  Each pit was uniquely numbered on a base map.  The sidewalls of each test pit 

were photographed. 

The test pits were backfilled with excavated material in reverse order of excavation following 

completion of the test pitting activities.  

3.2.1 TVA-1000B OVA Photoionization Detector/Flame Ionization Detector 

A Thermo Electron Corporation TVA-1000B OVA equipped with a combination 

photoionization detector and flame-ionization detector was used to screen soils recovered 

during test pitting and soil boring activities.  Soil samples were collected into 1-gallon zip-to-

lock style plastic bags and sealed.  The headspace was allowed to equilibrate for 

approximately 30 minutes, and the instrument sampling nozzle was introduced to the 
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headspace via a slight opening in the zip seal.  The instrument was calibrated at the beginning 

of the day of use, and calibration was confirmed at the end of the same day of use. 

3.2.2 siteLAB UVF-3100 Analyzer 

Field screening of test pit soils was performed using a siteLAB UVF 3100 Analyzer 

(siteLAB), supplied by Sitelab Corporation.  The instrument was shipped calibrated to run a 

TPH-DRO method.  For field screening of soils for DRO using the siteLAB kit, soil samples 

were collected in 1-gallon zip-to-lock style plastic bags, double bagged, and transported to the 

on-site field laboratory for screening analysis.  Soil subsamples were weighed on a digital 

scale and extracted with methanol solvent.  The liquid extract filtered through a syringe-

mounted filter, and the resulting sample was diluted to read within the range of the 

instruments detector.  The instrument was calibrated before each use; initial control standards, 

periodic standards, and final standards, were run during sample analysis. 

3.3 BENCH SCALE TOTAL OXIDANT DEMAND TESTING 

Prior to performing oxidant injections at the site, bench scale testing to evaluate the natural 

oxidant demand of site soils was conducted.  This testing was conducted on site using site soil 

and groundwater media obtained during the test pit characterization efforts described above.  

3.4 BENCH SCALE TREATABILITY TESTING 

In addition to the total oxidant demand (TOD) testing discussed above, a bench scale 

treatability test was also conducted.  A treatability study would normally have been conducted 

prior to the formulation of a field study work plan (WP); however, project schedules and 

limitations (frozen ground versus manual sampling versus cost) on the ability to collect 

representative samples prior to the summer field season caused this phase to be performed 

while ISCO-related site characterization and baseline sampling was underway.  The objective 

of the bench scale treatability study was to supplement the in-situ approach by varying 

oxidant dosages and examining catalyzed hydrogen peroxide (H2O2), iron-activated 

persulfate, and hydrogen-peroxide-activated sodium persulfate as independent treatability 

scenarios.  Evaluation of oxidant effectiveness and oxidant efficiencies in the bench typically 

help refine the design of the pilot study WP.  In this situation, the results became available to 
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help explain observations of ISCO pilot study behavior, and refine the development of the 

next phase of ISCO work.  

The bench scale treatability test was conducted at an off-site laboratory.  Testing was 

conducted using site soil and groundwater media obtained during the test pit characterization 

efforts described above.  Bulk samples of soil were collected in 5-gallon pails lined with 

plastic bags, and bulk groundwater samples were collected in collapsible bulk containers.  

Groundwater samples were packed in coolers with ice packs and shipped to ATS’ treatability 

lab facility in Orlando, Florida.  Details regarding laboratory treatability testing procedures 

are also provided in Section 6.3. 

3.5 PILOT STUDY INJECTION AND MONITORING WELL CONSTRUCTION 

The pilot study was implemented at a single location where elevated concentrations of COCs 

were detected during previous investigation activities.  The well layout for the pilot study 

included a single injection well and eight monitoring wells.  The monitoring well locations 

were distributed throughout the expected area of influence and the anticipated flow path of the 

injected reagent.  The field pilot study was designed to evaluate system performance, critical 

design, and operational parameters, including achievable radius of influence, oxidant 

consumption, and contaminant removal.  These parameters were evaluated using monitoring 

wells strategically placed at varying radial distances from the point of injection to facilitate a 

better understanding of the effects of oxidant injection on the subsurface contamination. 

3.5.1 Injection Well 

The injection well was installed using standard hollow-stem auger drilling techniques.  The 

injection well was installed and screened from approximately 1 ft above the groundwater table 

to 4 ft below the groundwater table.  The injection well was completed with 5 ft of 2-inch-

diameter stainless steel, wire-wrapped 0.010-inch screen and 2-inch-diameter stainless steel 

well casing.  The well filter pack material was 10/20 silica sand placed from bottom of screen 

to 0.5 ft above the well screen.  A 1-ft-thick finer-grained 30/70 silica sand seal pack was 

placed over the well filter pack to mitigate the penetration of cement into the well filter pack.  

Portland Type II cement was poured into place above the fine sand seal to ground surface for 
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wellhead completion.  The injection well was completed as a flush-mount well.  The identity 

of the well was permanently marked on the well cap.  

3.5.2 Monitoring Wells 

A total of nine monitoring wells were installed as a part of the Phase I ISCO activities.  

Monitoring wells were installed using standard hollow-stem auger drilling techniques.  

Monitoring wells for the pilot study were screened from approximately one foot above to 4 

feet below the groundwater surface interface.  All monitoring wells were completed with 5 ft 

of 2-inch-diameter polyvinyl chloride (PVC) vee-wire 0.006-inch screens and 2-inch-diameter 

PVC well casings.  The well filter pack material was 10/20 silica sand placed from bottom of 

screen to 0.5 ft above the well screen. One foot of finer-grained 30/70 silica sand was placed 

over the well filter pack to mitigate the penetration of fines from the neat cement into the well 

filter pack.  Neat cement was poured into place above the sand-sealed pack to ground surface 

for wellhead completion.  Monitoring wells were completed as flush mounts.  The identity of 

the wells was permanently marked on the well caps.  

3.5.3 Well Development 

Well development was conducted no sooner than 24 hours after completion of the monitoring 

and injection wells.  Monitoring wells and the injections wells were developed by a 

combination of surging, bailing, and over pumping or sustained pumping.  During this 

process, groundwater quality parameters were recorded.  All investigation-derived wastes, 

including soil cuttings and development fluids, were containerized or treated on site at the 

Hazardous Waste Accumulation Point in accordance with the Waste Management Plan.  

3.6 OXIDANT INJECTIONS  

3.6.1 Injectate Solution Composition  

For the ISCO pilot study, H2O2, sodium persulfate, and iron activation (FeEDTA [ferric 

ethylenediaminetetraacetic acid]) chemical solutions were prepared by mixing the individual 

oxidants and activator with water obtained from natural springs or flowing streams located in 

the region of the site.  Individual solutions of H2O2, sodium persulfate, and iron activator were 

prepared for injection in a sequential pulse fashion, where a small batch pulse of H2O2 
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solution was injected followed by a similar pulse of sodium persulfate and iron activator 

solution.  

3.6.2 Injection Equipment and Process 

The pilot study employed a temporary injection set-up.  Injectate solution mixing and 

injection was accomplished using a network of transfer piping/hoses in line with centrifugal-

style injection pumps, flow meters, flow totalizers, flow-control valves and pressure-relief 

circuits.  A portable diesel-powered generator was used to supply power to the injection 

equipment.  In general, the injection process for the pilot study involved mixing reagents with 

water obtained from site surface water bodies in small batches.  Injections were performed by 

pumping the injectate solution into the injection well where it was forced through the well 

screen and into the target saturated zone.  Oxidant injections were conducted using an 

alternating pulse sequence approach where small batches (<100 gallons) of the individual 

oxidants were injected in an alternating fashion.  

3.7 PERFORMANCE MONITORING 

The monitoring plan established for the pilot study consisted of three discrete sampling 

periods: 

• Baseline monitoring 

• Injection performance monitoring 

• Post-injection performance monitoring 

Each component of the monitoring plan is described further below: 

3.7.1 Baseline Monitoring 

Baseline sampling of soil and groundwater media was conducted prior to the initiation of 

ISCO injection activities.  Results obtained during this sampling served as the basis for 

evaluating the overall efficacy of the treatment process. 

Following well installation and development activities, but before injection activities, baseline 

samples were collected from all monitoring wells.  The proposed monitoring plan was 

specific to the objectives of the study and generally included the following parameters: 
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• Static water level elevations 

• Field parameters including temperature, hydrogen ion concentration (pH) specific 
conductivity, oxidation-reduction potential (ORP), and dissolved oxygen (DO) 

• Field analysis of residual (i.e., unreacted) persulfate, H2O2, and activator 

• Target COCs 

Baseline soil samples were collected from the smear zone soils during monitoring well 

installation.  Samples were collected and analyzed in accordance with the Sampling and 

Analysis Plan. 

3.7.2 Injection Monitoring 

Groundwater data from the monitoring wells within the target injection region of influence, 

and immediately downgradient, were collected while solution was being injected.  Water 

levels were measured periodically during the injection process at monitoring wells 

surrounding the injection well using an electronic water level indicator.  

Vertically-discrete downhole water quality field parameters were monitored during the 

injection event in all pilot study monitoring wells.  Field parameters, specifically, 

conductivity, ORP, DO, and temperature, were used as a qualitative means to evaluate 

injection radius of influence during injection activities.  Periodically (a minimum of four 

times daily) throughout the course of the injection monitoring, a downhole water quality 

meter was slowly lowered through the screened interval and data corresponding to a discrete 

depth recorded to determine if injection solution initially arrived in a stratified manner.  

Periodic field monitoring of groundwater for injected reagents (using field-screening kits) was 

also conducted to gauge reagent distribution.  These techniques are discussed in the following 

subsections. 

3.7.2.1 CHEMets® Sodium Persulfate Test Kit 

Field screening of groundwater samples for the presence of sodium persulfate was performed 

using CHEMets sodium persulfate test kits provided by CHEMetrics, Inc.  This kit is an 

ampule reagent test kit.  An aliquot of groundwater was placed into a volumetric sample cup 

and a factory-prepared chemical reagent ampule was opened within the sample and mixed.  A 

colorimetric change was compared to factory provided standards, and a concentration 
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estimate was made.  Where necessary, groundwater samples were diluted with deionized 

water to bring the colorimetric range within the detection limit of the test kit. 

3.7.2.2 Total and Ferrous Iron Test Kits 

Hach Method 8146 for ferrous iron and Hach Method 8008 for total iron were performed 

using Hach-provided reagent packets and a DR890 portable colorimeter.  Reagent packets 

were added to an aliquot of groundwater sample in a sample cuvette, and the concentration of 

iron was measured directly using the DR890, according to the method instructions. 

3.7.2.3 Hydrogen Peroxide Test Kit 

A drop test kit, Hach hydrogen peroxide test kit Model HYP-1, was used to test groundwater 

for the presence of un-reacted H2O2.  This test kit provided a high- and low-range test method.  

Testing follows a titration method using ammonium molybdate, a sulfite reagent, and sodium 

thiosulfate to achieve a colorimetric determination of H2O2 concentrations. 

3.7.3 Post-Injection Monitoring 

After completing the injection event, monitoring wells within the pilot study area were tested 

periodically over the one-month study duration.  Post-injection performance monitoring 

sampling of groundwater were conducted on a schedule corresponding to 3, 7, 14, and 28 

days following the completion of oxidant injections.  Data collected during this phase of 

monitoring was utilized to track changes in contaminant concentrations in response to the 

applied ISCO treatment.  In addition to groundwater samples, soil samples were collected at 

day 7 and day 28 to evaluate the gross efficacy of the applied ISCO process on soils located 

within the pilot study area.  Post-injection soil borings were installed within 3 to 5 feet of the 

installed monitoring wells to avoid damaging the constructed monitoring well while collecting 

samples from adjacent soils.  Applicable soil and groundwater sample collection procedures 

are discussed below. 

3.7.4 Analytical Sample Collection 

The following sections detail analytical sample collection methods used in the Phase I ISCO 

efforts. 
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3.7.4.1 Soil Sample Collection 

Soils collected for submittal to an off-site analytical laboratory (i.e., the sample for GRO and 

benzene) was collected first by placing approximately 25 grams dry-weight soil into the 4-

ounce sample container.  Immediately after loosely filling the container with soil, the 

methanol preservative was poured into the container over the soil.  Enough methanol was 

added to cover the soil, the lid was closed tightly, and the jar swirled gently to make sure the 

soil was saturated with the methanol.  If the soil absorbed the methanol, additional methanol 

was added until a thin layer of methanol persisted on the soil surface, before placing it into the 

sample cooler.  The volume of methanol added to the sample jar was recorded on the sample 

jar label. 

The sample for DRO, RRO, and naphthalene was filled next.  The 8-ounce jar for these 

analyses was filled with soil, removing large gravel and rocks, and not packed.  The sample 

for total organic carbon (TOC) was collected last by filling the 4-ounce container. 

3.7.4.2 Groundwater Sample Collection 

Groundwater samples were collected from the installed monitoring wells using these 

procedures:  

• Before purging and sampling, the depth to groundwater was established by manual 
means with a water level sounder to an accuracy of 0.01 foot. 

• The Mini-Typhoon brand centrifugal pump was used during the purging procedure.  

• During purging, groundwater passed through a flow-through cell while parameters 
were analyzed using a YSI water quality meter.  Parameters measured and recorded 
include pH, DO, conductivity, temperature, turbidity, and ORP. 

• The mini-Typhoon brand centrifugal pump was used to collect the groundwater 
sample.  When collecting volatile organic compounds, the flow rate of the pump was 
lowered as close to 100 milliliters (mL) per minute as practicable. 

• Disposable polyethylene tubing was used with the pump.  The pump was 
decontaminated between each well with an Alconox® and water solution.  

• An aliquot from each reaction vessel was collected and the residual oxidant measured 
using H2O2 and sodium-persulfate-specific field test kits.  

• Groundwater purging and sampling proceeded from the least contaminated to most 
contaminated well to minimize potential cross-contamination. 
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• In the case of a very-low-yield well where the well is purged “dry,” the well was 
allowed to recover, and then water samples collected.  

• Each well was purged until the measured turbidity was below 5 nephelometric 
turbidity units on two consecutive measurements, and the indicated parameters 
stabilized.  

• All purged water was collected and containerized in 55-gallon drums.  

• Water samples were collected using pre-cleaned containers provided by the laboratory. 

• Sample vessels were chemically quenched to inhibit continuing oxidation, which 
would otherwise result in continual oxidation of organic compounds as the samples 
are transferred to the analytical laboratory.  Sample containers were dosed with 
enough mass of solid sodium thiosulfate pentahydrate to quench the maximum 
concentration of persulfate in groundwater observed from residual persulfate field test 
kit results.  This reaction is not vigorous because of the diluted concentrations of 
sodium persulfate expected in groundwater. 

3.8 SAMPLING EQUIPMENT DECONTAMINATION 

Disposable sampling equipment was used when possible.  Pre-cleaned sample containers were 

provided by the analytical laboratory.  Nondisposable field-sampling equipment was 

decontaminated as follows: 

• Trowels or spoons used for soil sampling were scraped clean of gross contamination 
and washed in an Alconox solution, followed by potable and deionized water rinses. 

• Sampling equipment was allowed to air dry before reuse. 

• Fluids generated during sampling equipment decontamination activities were added to 
contaminated soil for disposal. 

• Water sampling equipment was disposable (e.g., tubing for peristaltic pump). 

3.9 DRILLING EQUIPMENT DECONTAMINATION 

Drilling equipment (hollow-stem auger rig) used to collect samples from boreholes was 

decontaminated using the following procedures before moving to a new excavation or site: 

1. Gross contamination was removed from sample spoons and auger with a broom or 
scrub brush. 

2. Sampling equipment was placed into bucket containing Alconox solution and 
water. 

3. Sample equipment in the bucket was scrubbed using a brush. 

4. The sample spoon was double rinsed in potable water, followed by a deionized 
water final rinse. 
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5. Used wash water was disposed of at the water treatment impoundment. 

6. Decontamination activities were documented in the field logbook. 

3.10 SURVEYING  

The location of test pits, soil borings, and monitoring wells and injection wells, were staked 

and flagged for identification.  A professional land surveyor registered in the State of Alaska 

surveyed the locations in feet, as referenced to the North American Datum of 1983, State 

Plane, Zone 9.  Surveying activities were performed by ECO-LAND, LLC using RTK/GPS 

Surveying Techniques. 

3.11 WP VARIANCES 

The following sections summarize deviations and additions to the WP.  Where appropriate, 

the original WP detail is provided first in italics and is followed by an explanation of the 

deviation. 

3.11.1 Deviations from the WP (Field) 

Section 3.5: The detailed well layout for the pilot study will include an adjacent pair of 
injection wells and up to seven monitoring wells. 

• A total of nine monitoring wells were installed.  Two of these monitoring wells were 
installed as a part of site characterization efforts in order to better discern the vertical 
distribution of contaminants at the site.  A total of one injection wells and seven 
monitoring wells were installed for the purpose of ISCO testing.  Monitoring well 
ICOMW09 was subsequently used as an injection well after short-circuiting occurred 
during injection at ICOIW01. 

• Following a teleconference between ATS, Bristol, and USACE, a single injection well 
was installed in the upper aquifer system identified during test-pit and soil-boring 
activities.  Please see Section 3.4 of the Technical Memorandum (Appendix K) for 
further discussion of injection well installation activities. 

• During the injection event, the short circuiting of oxidants solutions into the adjacent 
wetland area via a sidewall seep mandated a cessation of injection at the established 
injection well ICOIW01.  Another attempt at injection was made via the conversion of 
monitoring well ICOMW09 to an injection location. 

Section 3.5.1: Injection wells will be installed as a vertical pair with the shallow well 
screened from approximately 1 ft above the groundwater table to 4 ft below the groundwater 
table and the deeper well screened from approximately 4 to 9 ft below the groundwater table.  
Injection wells will be completed with 5 ft of 2-inch diameter stainless steel wire wrapped 
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screen, 2-inch diameter stainless steel well casing, and will be grouted in place with neat 
cement. 

• Based on observations of contaminant distribution, a shallow injection well screened 
from 5 ft to 10 ft bgs was installed.  Based on the observations of the multiple aquifer 
system, the apparent distribution of contaminants as understood following evaluation 
of the analysis of screening soil and groundwater samples, and verbal approval to 
modify the approach from the USACE, a single injection well was installed rather than  
multiple injection wells focusing on multiple vertical intervals.  The installed injection 
well focused injection in the vertical horizon showing the greatest levels of 
contamination. 

Section 3.5.2: Monitoring wells for the pilot study will be screened from approximately 1 ft 
above to 9 ft below the groundwater surface interface. 

• Monitoring wells for the pilot study were screened from approximately 5 ft to 10 ft 
bgs.  This interval intersected the expected vertical interval of oxidant delivery and 
treatment. 

3.11.2 Deviations from the WP (Treatability Study) 

Section 2.0, Page A2: Sampling points for sodium persulfate reaction vessels are set at 1, 2, 
3, and 4 weeks to monitor the reaction of the oxidants with the COCs at both 2X and 5X 
concentrations. 

• Sampling points for sodium persulfate reaction vessels were at 1, 3, 5, and 7 weeks to 
monitor the reaction of the oxidants with the COCs at both 2X and 5X concentrations.  
Within the WP text, the submitted Attachment 1, Analytical Matrix indicated a 1, 3, 5, 
and 7-week sampling interval while the text within the body of the document had not 
been updated to indicate the proposed interval. 

3.11.3 Additions to the WP 

Based on observations of soil and groundwater during the test pit excavation activities, ATS 

installed four soil borings (ICOSB01 through ICOSB04) and two monitoring wells 

(ICOMW01 and ICOMW02) in the ISCO study area that were not proposed as part of the 

WP, but were necessary to confirm field conditions.  The four soil-screening samples split 

with the off-site laboratory to confirm the siteLab soil-screening results were an addition to 

the WP.  Groundwater samples collected from the two newly installed monitoring wells and 

from existing monitoring well MW88-5, and submitted for off-site laboratory analysis, were 

also an addition to the WP. 
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4.0 ANALYTICAL DATA 

4.1 IN-SITU CHEMICAL OXIDATION (PHASE I) SAMPLES 

Table 4 summarizes the area of concern and target parameters.  Table 5 presents a summary 

of soil samples collected during the Phase I ISCO study.  Table 6 presents a summary of 

groundwater samples collected during the Phase I ISCO study. 

Baseline soil samples were collected during the installation of each of the proposed ISCO 

pilot study monitoring wells.  Soil samples were selected for analysis based on screening with 

an OVA.  Soil samples displaying the highest OVA results within depths, corresponding to 

the proposed screened intervals of the monitoring wells, were collected for laboratory 

analysis.  Subsequent performance monitoring samples were collected from adjacent borings 

at similar depths to baseline soil samples.  Soil samples were analyzed for GRO, DRO, RRO, 

benzene, naphthalene, and TOC in accordance with Table 7. 

Baseline groundwater samples were collected from the seven proposed ISCO pilot study 

monitoring wells.  Groundwater samples were analyzed for GRO, DRO/RRO, benzene, 

naphthalene, sulfate, arsenic, chromium, and lead.  Subsequent performance monitoring 

samples were collected from these monitoring wells in accordance with Table 8. 

4.2 SAMPLE IDENTIFICATION 

The samples were numbered as directed by the Sample Analysis Plan.  Sample numbering 

was as follows: ##NCXXXMMZZ, where ## is the year, NC indicates NE Cape, XXX is the 

site identifier, MM is the sample type, and ZZ is the sample number.  Field quality control 

(QC) samples were labeled and numbered in the same manner to prevent the laboratory from 

distinguishing them from other site samples.  The site identifier (XXX in the sample number) 

used was ITA.  The sample types (YY in the sample number) were designated as GW for 

groundwater and SB for soil. 

Labels were required for analytical samples.  Site- and time-dependent information was added 

to the labels using indelible ink.  The labels were protected from water and solvents with clear 

label protection tape and contained the following information: 
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• Project name 

• Date and time of collection 

• Sample number 

• Analysis to be performed 

• Preservative (if applicable) 

• Sampler’s name 

4.3 SAMPLE PACKAGING AND TRANSPORT 

All analytical samples were shipped in accordance with International Air Transport 

Association 2.7, Dangerous Goods in Excepted Quantities, by charter aircraft from NE Cape 

to Nome, Alaska, and then transported via express delivery service for overnight delivery, 

when possible, to the contracted laboratory.  

4.3.1 Sample Preservation 

The sample collection containers, preservatives, and holding times for soil samples from the 

Phase I ISCO are shown on Table 7.  Table 8 shows the sample containers, preservatives, and 

holding times for groundwater samples collected during the Phase I ISCO.  

4.3.2 Sample Packaging 

Analytical samples were packaged in the following manner: 

• Each sample was placed in a plastic Ziploc® bag and sealed. 

• Frozen ice packs were placed on the bottom of an analytical laboratory-supplied 
cooler. 

• Each individual sample enclosed by a Ziploc bag was then surrounded in bubble wrap 
and placed in the cooler. 

• The headspace of the cooler was filled with frozen ice packs. 

• The chain-of-custody form was reviewed by Bristol’s Contractor Quality Control 
System Manager and placed inside a sealed Ziploc bag, which was then taped to the 
inside surface of the cooler’s lid. 

• A custody seal was taped across the seam where the cooler lid and body meets, signed, 
and dated. 

• The analytical laboratory was notified of approximately when and how many samples 
were to arrive. 
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4.3.3 Sample Shipment and Contacts 

Samples were staged for pickup during periodic re-supply flights from Nome.  Samples were 

shipped via Bering Air cargo plane to Nome, transferred to Alaska Airlines’ air freight service 

using their Goldstreak next-available flight service, and flown to the TestAmerica 

Laboratories, Inc.’s (TestAmerica’s) analytical laboratory located in Tacoma, Washington. 

4.4 LABORATORY DATA VERIFICATION 

Data verification was performed on the data collected as part of the NE Cape ISCO Study 

field effort.  Data verification was performed to evaluate the completeness, correctness, 

consistency, compliance with method procedures and QC requirements, and identification of 

anomalous data.  The reported project sample values, as well as any method laboratory 

control samples extracted or prepared with the project samples, were reviewed.  Appendix B 

contains the laboratory data verification report generated based on the review of laboratory 

analytical data associated with the field portion of the Phase I ISCO activities.  ADEC 

Checklists are found in Appendix L.
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5.0 PHASE I ISCO AREA OF INTEREST EVALUATION AND  
STUDY SITE SELECTION 

As a prerequisite to ISCO testing, development of a robust conceptual site model (CSM) is 

necessary to fully understand the distribution of contamination with respect to both lateral and 

vertical extents, as well as provide insight into site geology and hydrogeology.  A review of 

historical site data indicated that within the MOC area, several areas of the site have 

historically displayed both soil and groundwater concentrations in excess of the target cleanup 

levels.  Table 2 and Table 3 summarize historical groundwater and soils results respectively 

for select sample locations with the MOC area.  

Given this information the area displaying the broadest contiguous distribution of soils 

exceeding target cleanup levels is the area between SB88-16 and SB88-11.  In addition to soil 

concentrations exceeding target cleanup levels, groundwater contaminant concentrations in 

this area (as indicated by samples collected from MW88-5) have also been shown to exceed 

target cleanup levels and appear to remain stable over time.  While groundwater 

concentrations at MW88-5 are not the highest observed within the MOC area, they also have 

not shown broad swings in observed contaminant concentrations, like other monitoring wells 

within the MOC area, and groundwater has historically been encountered at relatively shallow 

depths within this portion of the site.  Given the available data density and presence of 

relatively shallow groundwater observed within this area, it was selected as the Phase I ISCO 

Area of Interest (AOI).  Figure 4 shows the approximate bounds of the selected Phase I ISCO 

AOI.  Prior to initiating ISCO testing within this area, additional site evaluation was 

performed.  This Phase I ISCO AOI evaluation included the following work components: 

• Site hydrogeologic conditions 

• Test-pit based site characterization 

Observations made during, and results obtained from, the Phase I ISCO AOI evaluation 

efforts are discussed in the following sections. 
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5.1 HYDROGEOLOGIC EVALUATION 

5.1.1 Groundwater Level Gauging 

To evaluate hydrogeologic conditions at the site, existing monitoring wells at the MOC were 

gauged for depth to water.  Wells included in the gauging effort were MW88-1, MW88-3, 

MW88-4, MW88-5, MW88-10, MW16-1, MW16-2, MW16-3, 18MW1, 17MW1, 22MW2, 

22MW3, 20MW1, and 26MW1.  Monitoring wells MW16-1, MW16-2, and MW16-3 were 

observed to be dry during groundwater-level gauging events.  Additionally, monitoring well 

18MW1 was observed to be obstructed at an approximate depth of 7.82 ft bgs.  As such, 

groundwater levels at these locations could not be measured and were not included in 

groundwater surface mapping.  Based on the data collected, a groundwater elevation contour 

map was generated in the field to evaluate regional groundwater flow direction and gradient.  

Figure 5 displays the groundwater elevation contour map generated from water level data 

collected on 23 July 2009.  Based on the groundwater contours, the groundwater flow 

direction is approximately northwest across the MOC area.  The groundwater flow direction 

observed in the MOC area is consistent with previous observations and suggests that the 

groundwater trends with the surface topography of the site.  A calculated horizontal gradient 

of 0.0313 ft/foot, as measured as the head differential between monitoring wells MW88-10 

and MW88-5.  Groundwater elevations for gauged monitor wells are summarized in Table 9. 

5.1.2 Hydraulic Testing 

In addition to water-level gauging, slug tests were conducted at a subset of the existing 

monitoring wells to evaluate conductivity and permeability.  Wells where slug testing was 

performed include 20MW1, MW88-5, ICOMW01, and ICOMW02.  Table 10 summarizes the 

conductivity values obtained from slug-testing activities at the site.  Calculated conductivity 

values ranged from a low of 0.57 ft/day at MW88-5 to a high of 8.39 ft/day at 20MW1.  

Based on this data, hydraulic conductivities appear to decrease, moving northward towards 

the drainage basin at the site. 

5.2 TEST PIT SITE CHARACTERIZATION 

To rapidly evaluate the lithology and characterize soil conditions within the Phase I ISCO 

AOI, test pit excavations were conducted within a localized area of the MOC.  Testing pitting 
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was selected based on the ability to rapidly collect detailed site lithologic data during 

excavation using equipment available at the site.  This area was selected based on historical 

data density, historical indication of contaminant concentrations exceeding cleanup criteria for 

both soil and groundwater media, and the likelihood of encountering groundwater at a 

relatively shallow depth.  The locations of the test pits installed during the characterization 

effort are illustrated on Figure 6.  Test pits were excavated using a CAT 322B excavator 

equipped with a 4.5-foot-wide, 2 cubic yard bucket.  Test pits were excavated to a depth of 10 

feet bgs or the water table, whichever was encountered first.  Soil excavated from the test pits 

was visually evaluated, photographed, logged, and screened with an OVA.  Test pitting was 

conducted under the supervision of a geologist that was responsible for soil characterization 

and soil screening. 

During test pit sidewall exposure, a shallow perched water-bearing zone was observed 

approximately 4 to 4.5 feet bgs at Test Pits TP-2, TP-7, TP-8, TP-12, and TP-13.  These test 

pits fall generally within the drainage basin of the MOC area, as indicated by the surface 

contours.  The perched water zone observations are noted on Figure 7.  Logs generated during 

the test pitting efforts are provided in Appendix C.  Photographs illustrating test pitting 

activities being conducted at the Phase I ISCO AOI are provided in Appendix J.  After test pit 

characterization activities were completed, the test pits were backfilled with excavated 

material in reverse order of excavation following completion of the test pitting activities. 

5.2.1 Test Pit Soil Screening 

During the test pitting efforts, soil samples were routinely screened using an OVA.  Table 11 

summarizes the OVA readings collected during the test pitting effort.  Soil samples were 

collected to characterize soil contamination at locations where OVA readings or visual 

inspection suggested the presence of petroleum impacts.  Selected soil samples underwent 

field-screening analysis for DRO using a siteLAB field test kit.  Results of the DRO field 

analyses are provided in Table 12.  Photographs of example extractions in sample vials are 

provided in Appendix J.  During field screening, it was determined that screening kit results 

were biased significantly low.  The determination that site screening kits were biased low was 

based on a combination of control-spiking experiments run in the field where high organic 

content and clean beach sand samples were spiked with known concentrations of neat diesel 
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and analyzed using the test kits.  These spike test results indicated a significant low bias in 

samples with high organic content.  Further confirmation of the potential for low bias was 

obtained by direct comparison of field-screening data to off-site laboratory data for a series of 

split samples.  It is hypothesized that naturally occurring humic and fulvic acids associated 

with the high organic content of the soil sample matrix may have resulted in the quenching of 

the flouresence used to measure DRO concentrations using the siteLAB testing kits.  Based on 

the significant potential for low bias, data obtained using the siteLAB test kits should be 

considered highly qualitative at best.  

5.3 PRE-ISCO SOIL BORING AND MONITORING WELL INSTALLATION 

Upon completion of the test pitting efforts, four soil borings and two temporary monitoring 

wells were installed in the vicinity of the proposed Phase I ISCO demonstration site.  Figure 6 

shows the location of the four soil borings and two monitoring wells installed as a part of the 

characterization effort.  The soil borings were designated as ICOSB01, ICOSB02, ICOSB03, 

and ICOSB04, and the monitoring wells were designated as ICOMW01 and ICOMW02.  

Screening samples for soil were collected from ICOSB01, ICOSB02, ICOSB03, and 

ICOSB04.  Screening samples from these locations were submitted for off-site analysis to 

confirm the appropriateness of the proposed Phase I ISCO site.  Screening results for DRO in 

soils measured 98 milligrams per kilograms (mg/kg) 130 mg/kg, 13 mg/kg, and 260 mg/kg in 

samples collected from ICOSB01, 02, 03, and 04, respectively.  Data obtained from these 

screening samples are summarized in Table 13.  Photographs of soil boring-installation-

related activities are included in Appendix J.  

During the installation of ICOSB01, saturated soils were initially encountered at a depth of 

approximately 13.5 ft bgs; however, groundwater levels were observed to rise to a depth of 

approximately 7 ft bgs within the augers.  A similar observation was also noted during the 

installation of ICOSB04, providing an indication of confined aquifer conditions.  The 

indication of a deeper (approximately 13 to 14 ft bgs) confined aquifer coupled with the 

observation of a previously unreported thin, shallow/perched water-bearing zone, prompted a 

closer look at the potential for multiple aquifers within the Phase I ISCO study area.  To 

evaluate the potential for multiple water-bearing zones, and further evaluate contaminant 

distribution between these two zones, two temporary monitoring wells were installed.  The 



Summary Report Main Operations Complex Area Phase I In Situ Chemical Oxidation 
Contract No. W911KB-09-C-0013 Bristol Project No. 49028 

August 2010 27 FINAL 

first of the wells, ICOMW01, was constructed as a deeper monitoring well with a screened 

interval corresponding to approximately 12 to 17 ft bgs.  This well was intended to isolate the 

confined aquifer observed during the installation of ICOSB01 and ICOSB04.  A second 

temporary monitoring well, ICOMW02, was constructed as a shallow monitoring well with a 

screened interval corresponding to approximately 3.5 to 8.5 ft bgs.  This monitoring well was 

intended to isolate the shallow/perched water-bearing zone noted in the area during test pitting 

activities.  Also, monitoring well construction logs for the existing and adjacent monitoring 

well MW88-5 were reviewed.  It was determined that monitoring well MW88-5 was screened 

from 6.5 to 16.5 ft bgs, with a sand pack from 4.5 to 16.5 ft bgs.  Based on this information, it 

is likely that this monitoring well was screened across multiple water bearing zones.  

To quickly evaluate the vertical contaminant distribution between the observed water-bearing 

zones, screening samples of groundwater were collected from ICOMW01, ICOMW02, and 

MW88-5.  Results from the screening samples indicated that the shallow water-bearing zone 

was significantly more impacted than the lower, confined water-bearing zone.  The DRO 

levels in the shallow zone (ICOMW02) measured 32.8 milligrams per Liter (mg/L) while 

DRO concentrations in the lower zone (ICOMW01) were measured at 1.18 mg/L (less than 

groundwater cleanup goals).  The DRO concentrations in groundwater at MW88-5 measured 

7.53 mg/L falling between the values observed in the shallow and deep zone, respectively.  

Data obtained from these screening samples are summarized in Table 13.  Soil boring and 

well completion logs are attached in Appendix D and Appendix E, respectively. 

5.4 ISCO DEMONSTRATION AREA SELECTION 

Based on information gathered during test pitting and the pre-ISCO soil boring and 

monitoring well installation observations presented above, the shallow vertical horizon 

extending from approximately 5 to 10 ft bgs in the area between ICOSB04 and ICOSB02 was 

selected for the Phase I ISCO demonstration.  This area was selected based on observations 

including the presence of significantly elevated soil and groundwater concentrations 

consistent with a continuing source of contamination and the general lack of contaminant 

concentrations exceeding target cleanup levels observed within the lower confined aquifer 

zone.  Despite the area’s high organic soil content, it was determined that the geologic and 

hydrogeologic conditions were likely representative of conditions across the broader area.  It 
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was further determined that in order for ISCO to be an effective remedy, it would have to be 

capable of treating similar geologic and hydrogeologic conditions across the MOC area.  The 

nature of historical contaminant releases, either to the ground surface or to shallow subsurface 

soils, and the observed prevalence of high organic content soils at the site dictate that an 

effective remedy be selected capable of remediation under these conditions.   

5.5 PHASE I ISCO SOIL BORING, INJECTION, AND MONITORING WELL INSTALLATION 

Based on the characterization information obtained during the test pitting and pre-ISCO soil 

and groundwater screening efforts noted above, the Phase I ISCO study was constructed to 

target the shallow soil and groundwater impacts identified.  Figure 8 shows the installed 

configuration of the Phase I ISCO study monitor and injection wells.  The primary injection 

well was identified as ICOIW01.  The Phase I ISCO study monitoring wells were sequentially 

identified as ICOMW02 through ICOMW09.  During well installation, soil borings were 

continuously screened using an OVA, and samples from the interval displaying the highest 

OVA readings were submitted for off-site laboratory analysis.  Table 14 summarizes the OVA 

readings from the borings associated with the Phase I ISCO monitoring wells.  Off-site 

analytical data associated with soil samples submitted to the off-site laboratory are presented 

in Table 15, along with historical data associated with soil borings adjacent to the selected 

Phase I ISCO demonstration area.  Concentrations of DRO measured as a part of this effort 

were significantly elevated as compared to historical data (Table 15) from points in the 

adjacent areas, and represent the highest levels observed at the site to date. 

5.6 PHASE I ISCO AOI EVALUATION SUMMARY AND REVISED  
SITE CONCEPTUAL MODEL 

Based on information collected during test pitting, soil boring, and monitoring well 

installations, a series of geologic cross sections were generated.  Figure 9 shows the location 

of two transects: one trending roughly east to west or approximately perpendicular to 

groundwater flow at the site, and the other trending approximately southeast to northwest or 

parallel to groundwater flow at the site.  Figure 10 provides a visualization of the southeast to 

northwest, while Figure 11 provides a visualization of the east-west cross section.  From these 

cross sections and their supporting raw data, several key observations can be made.  

Observations include the following: 
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• Fill material was consistently observed during test pitting and soil boring activities 
within the Phase I ISCO AOI.  The fill material observed during test pitting typically 
ranged from 2 to 5 feet in thickness.  In general, increasing fill material thickness was 
observed at locations closest to the drainage basin, as might be expected assuming that 
fill material was intended to develop a level area along the natural slope of the native 
topography for site construction.  

• Peat and/or organic silt layers were commonly observed within the Phase I ISCO AOI.  
These peat and/or organic silt layers were observed at 10 of the 12 test pits excavated.  
The observed thickness of these layers was variable ranging from a few inches to 
several feet in thickness.  The thickness of the peat and/or organic silt layers was 
generally observed to increase in locations closest to the drainage basin.  The observed 
peat and organic silt lithologies were typically located a short vertical distance from 
the bottom of the fill material and were typically underlain by tighter silty lithologies. 

• Frozen soil layers were intermittently encountered during test pitting.  Observations of 
frozen or partially frozen soils were typically associated with finer-grained soils.  

• A shallow water-bearing zone was observed through the central portion of the area 
evaluated by test pitting.  This shallow water-bearing zone was observed at TP2, TP7, 
TP8, and TP12, at an approximate depth of 4 to 5 ft bgs. 

With respect to the CSM, each of these observations are of particular interest and are likely to 

some extent govern the observed distribution of contamination at the site.  Fill material 

observed at the site likely acts as a solar conductor, allowing for the seasonal development of 

shallow groundwater flow zones.  The frequent observation of peat and organics silts, 

especially at shallow vertical intervals, suggests that these materials have a high potential to 

serve as an ongoing reservoir for contamination at the site.  This potential stems from the 

nature of releases at the site (surface spills from leaking tanks and overfill events, and leaks 

from broken and separated joints of shallow underground piping), their high organic content 

and shallow depth of the deposition of these materials.  The high fraction of organic carbon 

and porosity of these materials gives them increased sorptive capacity for contaminants.  

Additionally, their relatively shallow depth places them in direct contact with subsurface fuel 

transfer infrastructure, such as pipes and utilidors,  as observed at Test Pit 12/13, and also 

leaves them ideally suited to capture vertical migration of contamination associated with 

surface spills.  The potential for these soils to serve as an ongoing source to groundwater 

contamination is further exacerbated by the presence of shallow groundwater flow zones 

observed at the site that put groundwater in direct contact with soils having a high 

contaminant holding potential.  Furthermore, the observed peat/organic silt soils were 

typically underlain by finer-grained and potentially frozen silts layers.  These layers have the 
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potential to serve as a barrier preventing excessive migration of contamination from the 

shallow water-bearing zone to the deeper confined aquifer and likely contribute to the reason 

confined conditions are observed within the deeper water-bearing zone.  Frozen zones also 

have the potential to dramatically impact the vertical and horizontal distribution and transport 

of groundwater across the area.  
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6.0 PILOT STUDY ACTIVITIES AND OBSERVATIONS 

Phase I ISCO pilot study activities included the following work components: 

• Bench scale soil oxidant demand testing 

• Bench scale treatability testing 

• Pilot study design and construction 

• Chemical oxidant injection 

• Performance monitoring 

The Phase I ISCO test results are discussed in the following sections. 

6.1 FIELD LABORATORY SETUP 

ATS utilized an on-site construction trailer to construct a temporary on-site field laboratory 

facility.  A bench-top ventilation hood was installed, and a shower and eyewash station and 

tables were set up to provide work stations for an equipment calibration station, analytical 

equipment, and the TOC study.  

6.2 OXIDANT DEMAND TESTING 

Prior to performing oxidant injections at the site, bench scale testing was done to evaluate the 

natural oxidant demand of soil and groundwater from the MOC area.  Iron- and hydrogen-

peroxide-catalyzed sodium persulfate (Na2S2O8), and FMC Environmental Solutions’ 

(FMC’s) commercially available Klozur® sodium persulfate, were used for the bench-scale 

TOD study.  

6.2.1 Sample Collection and Preparation 

Soil samples were collected at various times during July 2009 site soil and groundwater 

investigation activities for characterization and reaction behavior evaluation.  Soil samples for 

TOD testing were collected on 19 and 20 July 2009 during installation of temporary soil 

borings.  Soil samples collected at soil boring ICOSB03 were organic clayey silts (OL/ML) 

collected at 5 to 7 ft bls.  Soil samples collected at soil boring ICOSB02 (6 to 7 ft bls) and 

ICOSB01 (5 to 6 ft bls) were primarily peat (PT), while those from ICOSB03 (9-11) were 

gray silt (ML).  Groundwater samples were collected on 18 July 2009, from monitoring wells 

88MW-4 and 88MW-5.  Groundwater samples were composited.  
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The determination was made in the field lab to examine the TOD exerted by each of the three 

predominant soil types encountered in the MOC area: PT, OL/ML ML.  To prepare for the 

treatability study, soil samples from the three soil types were composited by type.  

Soil/groundwater slurry vessels were then prepared to perform TOD tests.  The slurries were 

prepared by placing 100 grams of site soil in 0.5-liter bottles.  For each soil type, composite 

groundwater was added to the soil to create a liquid slurry.  Photographs of the field 

laboratory bench set-ups are provided in Appendix J. 

6.2.2 TOD Testing Activities 

Duplicate vessel soil and groundwater slurry tests from each soil sampling interval were 

prepared for TOD study at room temperature, and single-vessel slurry tests were prepared for 

4 degrees Celsius (4 °C) tests.  In total, nine test vessels per location were used for the TOD 

study: three Na2S2O8 only, three iron-catalyzed Na2S2O8, and three H2O2-catalyzed Na2S2O8 

test vessels.  Each vessel was composed of soil and groundwater slurry amended with 20 

grams per kilogram of FMC Klozur sodium persulfate.  The H2O2-catalyzed TOD tests were 

prepared and also dosed with an appropriate volume of 8 percent (%) by weight hydrogen 

peroxide solution.  For the iron-catalyzed TOD tests, each slurry vessel was additionally 

dosed with an appropriate mass of FeEDTA to generate a 300 parts per million (ppm) 

concentration of iron in solution. 

Each vessel was then mixed briefly by hand swirling, and allowed to sit undisturbed for five 

days.  The ORP and pH were measured and recorded at 24-hour intervals to monitor oxidant 

consumption.  At the end of treatment, all vessels were iodometrically titrated to an endpoint, 

or monitored for an ORP inflection point, and the TOD was calculated. 

Periodic laboratory parameter checks from set-up through day five indicated an immediate 

drop in pH from 5 to 6 downward to approximately 2 to 2.5 for the monitored period.  

Baseline ORP values ranged from approximately 80 millivolts (mV) to 125 mV for the 

various soil types.  Following addition of reagents, ORP increased to values greater than 400 

mV in nearly all reactions.  The ORP remained elevated for the duration of the TOD study.  

The TOD results for the soil-groundwater slurries are reported in Table G-1 (Appendix G). 
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6.3 TREATABILITY TESTING 

In addition to the field demonstration effort, a bench scale treatability study was also 

conducted.  A treatability study would normally be conducted prior to formulating a field 

study WP; however, project schedule and limitations (frozen ground versus manual sampling 

versus cost) on the ability to collect representative samples prior to the summer field season 

committed this phase to be performed following ISCO-related site characterization. 

The objective of the bench scale treatability study was to supplement the in-situ approach by 

varying oxidant dosages and examining catalyzed H2O2, iron-activated persulfate, and 

hydrogen-peroxide-activated sodium persulfate, as independent treatability scenarios.  

Evaluation of oxidant effectiveness and oxidant efficiencies in the bench typically help refine 

the design of the pilot study WP.  

ATS’s Treatability Study Laboratory (TSL) in Orlando, Florida, conducted a bench-scale 

treatability study from August to December 2009, using site soils and groundwater from the 

NE Cape USACE site.  Soil and groundwater samples were collected on 8 August 2009, from 

one monitoring well on site, ICOMW07.  Soil samples were collected from hollow-stem 

auger flights, and immediately transferred to a 5-gallon bucket lined with a thick polyethylene 

bag, to assist with moisture retention as well as to minimize volatilization of contaminants.  

Groundwater samples were collected using a mini Typhoon centrifugal pump, as described 

previously.  Groundwater samples were collected in 5-liter collapsible polyethylene bottles 

and immediately packed with reusable ice packs prior to transportation.  A total of four 5-liter 

bottles of site groundwater and one 5-gallon Nalgene® polypropylene bucket of site soils were 

collected for the bench scale treatability study.  Groundwater and soil samples were shipped 

from the site on ice, under chain of custody, via FedEx to ATS’s TSL in Orlando, Florida, as 

follows: 

Groundwater samples from the site were received at the TSL on 21 August 2009, via 
FedEx courier.  Soil samples were delayed in transit, and were received in good 
condition at the TSL on 26 August 2009.  Once received, samples were checked for 
condition of container, appearance, temperature, and pH.  The TSL logged in 
approximately 20 kilograms of soil.  Samples were moist, brown in color, with a 
strong petroleum odor noted.  Groundwater samples were checked and three of the 
four 5-liter bottles of groundwater were observed to be intact.  One sample bottle was 
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noted to have a cracked cap, which may have resulted in sample volume loss during 
transportation.  The 5-liter groundwater sample bottle was received with 
approximately 4.5 liters of sample.  Samples appeared cloudy and had an orange-
brown color, with a slight petroleum odor.  A login temperature of 4 °C and a pH 
range of 5 to 6.5 were recorded for groundwater samples.  Soil pH was not measured.  
A sample aliquot of both the groundwater and soil was collected following sample 
login and submitted to TestAmerica, an Alaska-certified laboratory, in Tacoma, 
Washington, for baseline analyses of parameters listed in Table G-2 (Appendix G).  
The remaining samples were transferred to a 4 °C in-house refrigerator for storage 
until use in the bench-scale treatability study.  

Baseline sampling of site groundwater and soil samples from the NE Cape site was conducted 

on 21 August 2009 and 26 August 2009, respectively.  Two different remedial approaches 

were studied in the bench scale treatability study: activated Na2S2O8 and catalyzed H2O2.  

Detectable levels of the key COCs (DRO, GRO, and RRO) were observed in both matrices.  

On 15 September 2009, a treatability study was set up following completion of the TOD study 

in Alaska.  Based on results obtained from the TOD study, two Na2S2O8 concentrations were 

selected for the bench-scale treatability study, a 2% (low) and a 10% (high) concentration.  

Hydrogen peroxide and FeEDTA were used as activators in the Na2S2O8 treatment set-ups.  

The study was set to run for seven weeks,with five sampling events scheduled at set-up and at 

weeks 1, 3, 5, and 7.  Additionally, a cumulative 7-hour catalyzed H2O2 study was planned 

with five sampling events scheduled at set-up and hours 1, 3, 5, and 7. 

6.3.1 Setup and Sampling 

6.3.1.1 Activated Sodium Persulfate 

Reaction vessels were set up on 15 September 2009, using approximately 500 grams of site 

soil and 1,000 mL of site groundwater.  An untreated control of site soil and site groundwater 

only was sampled and submitted to TestAmerica for analysis on 15 September 2009.  A list of 

analyses is presented in Table G-2 (Appendix G).  Vessels for the four remaining study 

periods, weeks 1, 3, 5 and 7 were set up as illustrated in Table G-3 (Appendix G). 

Each vessel was dosed with a 2% or 10% FMC Klozur Na2S2O8 solution, except for the soil 

and groundwater only control.  The low and high persulfate (S2O8) treatment reactions were 

then activated by adding the target volume of 8% H2O2 solution or mass of FeEDTA to obtain 

an iron (Fe) concentration of 300 ppm.  Five vessels were set up for each of the four sampling 
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events for a total of 20 study vessels.  To avoid loss of contaminant during testing, 

corresponding reaction vessels were set up for pH and ORP monitoring.  All reaction vessels 

were hand swirled and allowed to sit undisturbed for the duration of the respective study 

periods.  Fermentation corks were attached to each vessel to aid with release of pressure 

buildup during the oxidation reaction.  The pH and ORP measurements were taken following 

set-up and at each sampling event. 

Sacrificial samples were collected on 23 September, 8 October, 22 October, and 10 November 

2009, corresponding to the four sampling events at weeks 1, 3, 5, and 7, respectively.  At the 

end of each study period, reaction vessels were quenched with a 0.5 molar sodium thiosulfate 

solution (Na2S2O3) to quench sodium persulfate prior to sampling.  Samples were collected in 

the appropriate sample containers and immediately placed on ice.  They were shipped under 

chain of custody to TestAmerica via FedEx overnight courier for laboratory analysis.  The 

pH, ORP, and residual oxidant measurements were obtained from the duplicate vessels at the 

time of sampling. 

6.3.1.2 Catalyzed Hydrogen Peroxide 

On 18 November 2009, a modified catalyzed H2O2 study was set up.  Catalyzed H2O2 is an 

advanced oxidation process by which H2O2 reactions produce highly reactive radical species.  

These radicals subsequently serve as the active oxidants.  Hydrogen peroxide is typically 

catalyzed by exposure to a divalent metal, e.g., ferrous iron (Fe+2).  The reaction of Fe+2 

with H2O2 produces a highly reactive hydroxyl radical (OH), which is the strongest oxidant 

used for ISCO.  Only fluorine, which is not used because of its hazardous properties, is a 

stronger chemical oxidant.  The driving force as an oxidant is illustrated by the 

thermodynamic standard electrode potential for the hydroxide as shown in the half-reaction 

below.  

2 ·OH + 2H+ + 2e-  2H2O E°=+2.8V 

In addition to OH production, H2O2 and catalyzed H2O2 can also result in the formation of a 

number of other reactive species capable of degrading common organic contaminant species.  

Half reactions for some of these additional reactive species are shown below.  
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H2O2 + 2H+ + 2e-  2H2O E° = +1.8V 

HO2 + 2H+ + 2e-  2H2O E° = +1.7V 

O2
-
 + 4H+ + 3e-  2H2O E° = -2.4V 

HO2
- + H2O+ 2e- 3OH- E° = -0.88V 

Advantages offered by application of catalyzed H2O2 include the very rapid generation of 

highly reactive, non-specific hydroxyl radicals and intermediate reactive species as described 

above. 

Reaction vessels were made up of approximately 500 grams of site soil and 1,000 mL of site 

groundwater.  A low (5%) and a high (10%) hydrogen peroxide-dosed treatment vessel were 

set up to estimate the efficacy of the tested oxidants to mineralize the targeted contaminants.  

An untreated vessel containing site soil and groundwater only was also set up to serve as a 

control.  The catalyzed H2O2 experimental set-up is illustrated in Table G-4 (Appendix G).  

FeEDTA (as indicated in Table G-3, Appendix G) was added to the low and the high reaction 

vessels to obtain a target iron concentration of 30 ppm and 60 ppm, respectively.  The 

reaction was conducted in an ice bath to control the temperature rise caused by the addition of 

H2O2 to FeEDTA, generally an exothermic reaction.  A 5% and 10% H2O2 solution was 

slowly added to the 30 ppm and 60 ppm FeEDTA-dosed reaction vessels, respectively.  A 

bubbling effect as well as generation of fumes was observed in the containers.  A slow 

addition of H2O2 with continuous adjustment to the pH, as needed, controlled changes in the 

pH and temperature during the reaction.  A temperature range of 20°C – 30°C was noted.  The 

reaction pH was observed to be stable within the range of pH 3 to pH 5.  Fermentation corks 

were attached to each vessel to aid with release of pressure buildup during the oxidation 

reaction.  Nine reaction vessels consisting of 1 control, 4 low-level treatments, and 4 

high-level treatments were assembled.  Reaction vessel setup began with the 7-hour reaction 

vessels and ended with the 1-hour reaction vessels.  Reactions started immediately following 

setup.  Reaction start and stop times were logged for each of the study periods. 

At the end of each study period the reactions were quenched with Sigma-Aldrich® brand 

C3155, bovine catalase, which has approximately 35,000 units of enzyme per milligram of 

protein.  Determination of residual H2O2 concentrations was done via spectrophotometric 
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analysis by using the HACH test kit Model HYP-1.  The specific model measured H2O2 

concentrations in the range of 0.2 mg/L – 10 mg/L. 

Gas bubble generation within sample containers suggested occasional incomplete quenching 

of H2O2.  All samples were collected and stored in a 4 °C refrigerator overnight for 

observation to determine if sample containers would crack from pressure buildup.  All sample 

bottles were observed to be in good condition on 20 November 2009.  Samples were 

packaged and shipped under chain of custody via FedEx overnight courier to TestAmerica for 

analysis of parameters listed in Table G-2 (Appendix G). 

6.3.2 Results 

An overview of key findings for the soil and water matrices is presented in the following 

sections.  Generally, the presence of organics in the treatability study samples appeared to 

competitively inhibit the oxidation of the target contaminants.  Persulfate was persistent 

through the study period, suggesting that quantity of oxidant utilized for testing was adequate, 

but that oxidation of the organic matter would continue for an extended period of time.  

Additional oxidant would likely consume a greater relative proportion of the organic matter 

present, and would likely do so preferentially to the contaminants of concern.  

6.3.2.1 Activated Sodium Persulfate – Groundwater 

Four sampling events were completed for each treatment condition.  Analytical results for the 

groundwater samples are presented in Table G-5 (Appendix G).  In general, an increase in 

contaminant concentrations following treatment was universal for all reaction conditions.  The 

10% S2O8 reaction vessels exhibited greater initial increases in apparent contaminant 

concentrations than their 2% S2O8 counterpart. 

The pH, ORP, Fe, and residual oxidant measurements were obtained from the duplicate 

reaction vessels.  Ferrous iron was measured in-house at weeks 5 and 7 using the HACH 

model IR-18C kit.  Results are presented in Appendix G, Figures G-1 and G-2 for pH and 

ORP, respectively.  

The pH in the untreated samples was in the pH 5 to 6 range.  The pH in the treated samples 

ranged from pH 1 to 3.  The 10% S2O8 were observed to have the lowest pH.  The ORP 
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ranged between 100 mV and 300 mV for the untreated sample during the course of the 

treatability study.  A 300 mV to 650 mV ORP range was observed in the treated samples.  

The 10% S2O8 treatments were observed to have the highest ORP.  Exaggerated ORP values 

may be a result of the inverse relationship between depressed pH and high ORP, which is a 

function of sensing electrode design. 

6.3.2.2 Activated Sodium Persulfate – Soil 

Frequently, soil samples were more slurry-like in composition, as organic matter had 

structurally collapsed following oxidation.  Laboratory results are presented in Table G-6 

(Appendix G).  The DRO concentrations in soil for all set-ups is relatively unaffected by 

oxidation treatment with persulfate, as compared to baseline concentrations.  There are 

fluctuations in concentrations over multiple sampling events, notably a downward inflection 

at the week 5 sampling event.  However, no trend in soil contaminant response is evident over 

the study duration.  A decrease in naphthalene was observed in the 10% treatments. 

6.3.2.3 Catalyzed Hydrogen Peroxide – Groundwater 

Soil and groundwater samples were submitted to TestAmerica for laboratory analysis.  

Groundwater results are presented in Table G-5 (Appendix G).  Rapid increases in 

groundwater concentrations of DRO and RRO are observed immediately, as compared to 

baseline.  This suggests desorption of DRO/RRO compounds during oxidation of natural 

organic matter.  A decrease in DRO in the 5% H2O2 set-up by day 3 may be due to aqueous 

phase oxidation.  Significant increases in contaminant concentrations in 10% H2O2 reaction 

vessels may be a product of proportionately greater oxidation of natural organic matter.  

Aqueous-phase destruction may have started to overcome desorption effects by the 7-hour 

sampling event, as indicated by declining contaminant concentrations 

6.3.2.4 Catalyzed Hydrogen Peroxide – Soil 

Soil DRO concentrations decrease from baseline; however, this may be due more to 

desorption into the aqueous phase, and less to do with direct oxidation.  Soil GRO 

concentrations increased significantly for the 10% H2O2, while remaining less affected for the 

5% H2O2 reaction vessels.  Results for soil sample analysis are presented in Table G-6 

(Appendix G). 
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Visual observations of the soil matrix in the reaction vessels with significant peat soil 

indicated that over time, bulk organic matter was reduced in volume and fiber size appeared 

to decrease.  The TOC analytical results for groundwater were significantly greater compared 

to baseline, supporting the concept of oxidation of the soil matrix and its conversion to 

soluble organic carbon compounds.  Desorption of COCs is likely continuous as the soil 

organic matter degrades and releases sorbed petroleum hydrocarbon.  Increasing contaminant 

concentrations in groundwater for multiple COCs is similar in response to the post-ISCO 

monitoring results from the field effort.  Higher concentrations of oxidants appear to result in 

greater concentrations of COCs for both activated persulfate and catalyzed H2O2 systems.  

This result may be due to either desorption of contaminants from organic matter as it is 

degraded, or creation of matrix interference due to the reaction between higher oxidant 

concentrations and the soil organic matter. 

6.3.3 Data Quality Assurance/Quality Control Review 

ATS performed independent QC checks of laboratory procedures that were used in collecting 

and analyzing the data.  This review addressed holding times, blanks, laboratory control 

samples, surrogate recoveries, and matrix spike/matrix duplicates to verify that the data 

collected adhered to method, standard, or laboratory-specific QC requirements. 

A review of laboratory data collected in the current reporting period identified these QC 

notations: 

• Hexavalent chromium analysis was completed out of hold for each event due to time 
taken to get samples to the laboratory.  The analysis has a 24-hour hold time for both 
soil and groundwater samples.  Samples were shipped from the TSL overnight via 
FedEx courier to TestAmerica in Tacoma, Washington, but were unable to be logged 
in to complete analysis within specified hold times. 

• pH was in the 1 to 3 range in a number of the treated samples.  This was below the pH 
required to analyze for alkalinity by U.S. Environmental Protection Agency Method 
310.1.  Therefore, alkalinity results were not reported for a number of samples. 

• Sample volume was lost.  A few samples were lost in the catalyzed H2O2 reaction 
study when expulsion of sample from the container occurred due to sample vessel 
pressurization during transport.  Due to limited sample availability, a number of the 
metals analyses could not be completed. 
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• Sample preservation methods were modified.  When gas bubbles accumulated and 
generated headspace in volatile samples submitted to the laboratory for analysis in the 
early stages of the study, subsequent samples were collected in unpreserved 40 mL 
volatile organic analysis vials and were preserved by the laboratory prior to analysis. 

The notations listed above should be considered when reviewing the applicable analytical 

data.  No additional QC issues were encountered requiring qualification of the data. 

6.4 PILOT STUDY DESIGN AND CONSTRUCTION 

Details regarding the design and construction of the pilot study injection and monitoring well 

network are provided in Section 3.5.  Prior to accepting use of surface water for makeup water 

in the chemical mixing process, measurements of pH, ORP, temperature, and ferrous iron 

were made.  No iron was detected, ORP was 73 mV, pH was 6.44, and the temperature was 

16.2 °C.  No parameter was such that it would disqualify use of the surface water body as a 

water source. 

6.5 OXIDANT INJECTIONS 

Oxidant injections started on the morning of 9 August 2009, at ICOIW01.  Injection system 

pressure, flow rates, total volume delivered, and temperature of injection solution were 

recorded during injection.  Throughout the injection program, injection pressures at the 

system and the injection head were maintained below 15 pounds per square inch.  Flow rates 

averaged 4 gallons per minute (gpm), with maximum flow rates less than 7 gpm.  Injections 

continued at ICOIW01 through the afternoon of 10 August 2009.  Mechanical problems with 

injection pumps forced a shutdown on the late afternoon of 10 August 2009.  Following 

repairs on the morning on 11 August 2009, injections were restarted and continued until site 

reconnaissance noted release from a seep and the related collection of oxidant solution in a 

depression/pond 40 feet northeast of the injection well ICOIW01 in the late afternoon.  Based 

on observations of color and depth of collected liquid in the depression/pond, it is estimated 

that the release to surface was less than 15 gallons. 

Following this observation, injection activities were transitioned to ICOMW09 in an effort to 

achieve the target volumes and mass of oxidants estimated for the Phase I ISCO study area.  

Unfortunately, short circuiting of injected fluids was once again observed through the side 

wall in the same low-lying area immediately adjacent to the Phase I ISCO study area.  As a 
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result, no further injection activities were attempted.  Target injection volumes and oxidant 

masses were not achieved because of the occurrence of the short circuit and resulting surface 

release.   

6.5.1 Injectate Solution Composition and Volume 

Individual solutions of H2O2, sodium persulfate, and iron activator (as FeEDTA) were 

prepared for injection in a sequential pulse fashion.  Photographs of chemical mixing stations 

are provided in Appendix J. 

Stabilized H2O2 concentrations ranging from 8% to 12% were prepared from 35% H2O2.  The 

35% H2O2 was delivered in U.S. Department of Transportation-approved 55-gallon drums and 

stored in the chemical container until needed.  A pallet holding four drums of H2O2 was 

transferred from the chemical container to a pallet containment staging area adjacent to the 

injection system container, and diluted in an 80-gallon over-pack drum with on-site water.  

On-site water, collected from an upgradient contaminant-free stream, was delivered to the 

injection system container by Bristol on an as-needed basis. 

A 26% to 36% solution of sodium persulfate was prepared, as needed, with on-site water and 

dry sodium persulfate.  Dilution of the higher concentration persulfate solutions to delivered 

concentrations was accomplished by combining liquid volumes of iron solution via an in-line 

mixer, thus achieving the delivery concentration of both reagents via dilution with the other.  

The sodium persulfate was shipped to the site in 55-pound plastic bags stacked on pallets.  

Pallets of sodium persulfate were stored adjacent to the chemical container and covered with 

plastic sheeting to protect from rain, and bags were transferred by hand to the injection system 

and mixed with on-site water in an 80-gallon over-pack drum using an electric mixing motor 

with attached mixing blade. 

A maximum concentration of 3,280 ppm iron as FeEDTA catalyst was mixed in an 80-gallon 

over-pack drum using on-site water, using an electric mixing motor with attached mixing 

blade.  The catalyst consisted of a chelated iron complex and was staged separately from the 

two oxidants. 
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Because personal protective equipment and spill prevention measures were utilized in the 

field and chemicals were staged and mixed on-site (in lieu of shipping prepared solutions), a 

safe staging area was maintained to ensure very limited risk to field workers and site 

personnel. 

Oxidant injections were conducted as an alternating pulse sequence where small batches of 

H2O2 solution were staggered between small batches of a combined sodium persulfate and 

FeEDTA activator solution.  Injection volumes totaled approximately 1,090 gallons of 

oxidant/activator solution at ICOIW01 and 646 gallons of oxidant/activator solution at 

ICOMW09.  The concentration of H2O2 in the injectate solution ranged between 

approximately 8% and 12%.  The total mass of H2O2 injected at ICOIW01 was approximately 

1,320 pounds and the approximate total mass of H2O2 injected at ICOMW09 was 944 pounds.  

The concentration of sodium persulfate in the injectate ranged between 13% and 18%, and the 

total mass of sodium persulfate injected was approximately 660 pounds at ICOIW01 and 932 

pounds at ICOMW09.  The maximum concentration of iron delivered via injection was 1,640 

ppm.  Approximately 51 pounds of FeEDTA was injected in ICOIW01, and approximately 43 

pounds of FeEDTA was delivered to ICOMW09.  Injection rates and quantities are presented 

in Table H-1 (Appendix H).  A visual overview of the injection system set-up is presented in 

Appendix J. 

Based on the 1,090-gallon volume of injectate applied to the subsurface at ICOIW01 across a 

5-foot screen interval, the theoretical radius of influence (ROI) of the injection was expected 

to range between 4.8 and 9.6 feet based on a total porosity of 40%, and a mobile porosity in 

the range of one-half to one-eighth of the total porosity.  Similarly, based on the 646-gallon 

volume of injectate applied to the subsurface at ICOMW09, the theoretical ROI was 

calculated to be between 3.7 and 7.4 feet. 

6.6 PERFORMANCE MONITORING 

The monitoring plan for the pilot study consisted of three discrete sampling periods: 

• Baseline monitoring 

• Injection performance monitoring 

• Post-Injection performance monitoring 
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Each component of the monitoring plan is described further in the following sections: 

6.6.1 Baseline Monitoring 

Baseline sampling of soil and groundwater media was conducted prior to the initiation of 

ISCO injection activities.  Baseline soil samples were collected from the smear zone soils 

during monitoring well installation.  Following well installation and development activities, 

and prior to injection activities, baseline groundwater samples were collected from all 

monitoring wells.  Results obtained during baseline monitoring are presented in conjunction 

with post injection monitoring results below. 

6.6.2 Injection Performance Monitoring 

Groundwater data from the monitoring wells within the target injection ROI and immediately 

downgradient, were collected while oxidant/activator solution was being injected.  Field 

parameters, including electrical conductivity (EC), ORP, DO, pH, and temperature were used 

as a qualitative means to evaluate injection ROI during injection activities.  Table H-2 in 

Appendix H contains the vertically discrete downhole water quality field parameters collected 

during the injection event.  Based on the field-parameter data collected during the injection 

event, the injected oxidant combination was evident at monitoring wells ICOMW03, 

ICOMW05, and ICOMW06.  The EC data at these locations displayed a greater than tenfold 

increase, and ORP levels at these locations were observed to exceed 400 mV during the 

injection process.  These locations also displayed the greatest concentrations of total iron, 

ferrous iron, sodium persulfate, and H2O2, based on field test kit results for these parameters.  

Further discussion of temperature and conductivity stratification is provided in the following 

sections.  Figures, which illustrate the stratification characteristics for these two parameters at 

multiple monitoring locations, are provided in Appendix H.  Examples of performance 

monitoring activities are illustrated in Appendix J.  

A coarse layer of, broadly, silty gravel is present, which lays atop the peat layer of significant 

thickness in the treatment area.  Beneath the peat is a dense, not infrequently frozen, silt layer, 

acting as a confining unit.  The perched aquifer normally sits atop the silts, and flows at the 

base of the peat.  When injections started, the injected solution mounded within the peat and 

into the gravels, where present.  This layer was a preferential flow path and horizontal 
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conduit, thus allowing warm oxidant solution to move rapidly into and across the upper zone 

of the shallow aquifer, appearing at ICOMW03, ICOMW05, and ICOMW06.  

6.6.2.1 Temperature Stratification 

The progression of in-situ performance indicators spatially and over time at the site suggest 

preferential flow paths are driven by inhibited groundwater flows due to intermittently 

occurring permafrost within peat and dense silts and the presence of dense silt lenses 

underlaying shallow non-frozen peat and gravel layers.  The observed spatial and temporal 

distributions of performance indicators provides additional lines of supporting evidence for 

site features observed grossly in the cross sectional observations of test pit sidewalls and 

discreet profiles from soil borings and well installations. 

On the first day of the injection-monitoring period, the appearance of temperature increases 

from baseline were observed at monitoring well ICOMW05.  Within hours of initiating 

injections at injection well ICOIW01, temperatures increased in the upper few feet of the 

water column.  Immediately evident is that temperature was highly stratified with depth, 

ranging from highs of 30 °C in the upper few feet of the water table, to less than 6 °C at the 

bottom of the shallow aquifer, at the same monitoring time point.  

Examining the pattern of temperature rise over time reveals that the temperature in the upper 

few feet of the shallow aquifer can increase from baseline rapidly, while temperature in the 

bottom of the shallow aquifer, while capable of increasing, is quenched rapidly when the 

influence of oxidant injection is removed.  Note the approximate temperature progression in 

ICOMW05 illustrated on the vertical profile figures (Appendix H): 4, 7.5, 8 (increasing on 

August 9); 24.5 (on August 10); and rapidly returning back to 5 °C (on August 12 and 13).  

However, the upper layer of the shallow aquifer maintains elevated temperatures (20 °C to 

30 °C) once achieved.  An explanation for this observation lies in the presence of a permafrost 

silt lens at deeper intervals previously observed at test pits and in soil boring samples, which 

rapidly quenches the temperature increase made possible by introducing the oxidant cocktail.  

This same response pattern of temperature stratification is evident at monitoring wells 

ICOMW03 and ICOMW06, which are monitoring wells that were most directly impacted by 

the chemical injections. 
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Examination of temperature stratification in ICOMW07, ICOMW02, and ICOMW04, reveals 

overall temperatures across the monitored vertical interval never exceeded 7 °C.  There are 

indications that the upper interval reached 7 °C at ICOMW02 during active injection.  

However, lower interval temperatures remained less than 2 °C for all three locations 

throughout the active injection period. 

Temperatures at ICOMW02, ICOMW04, and ICOMW07, exhibited further increases by 2 to 

4 degrees within a few days post-injection and remained a few degrees higher than measured 

during active injection at all three locations through the last sampling event 28 days post 

injection.  This suggests that the groundwater that was treated by oxidation addition was 

eventually migrating into these wells. 

Oxidant temperature effects did not appear at ICOMW02 during injection because preferential 

flow paths were established towards the seep at the sidewall of the pond, and release to the 

surface occurred there, prior to injection solution propagation much further than ICOMW06.  

Had the short circuit not occurred, projected additional oxidant volume would have covered 

the approximate 10-foot interval from ICOMW06 to ICOMW02.  Further, the shift to 

ICOMW09 for injection added an additional 10 feet to the distance from the injection point, 

reducing the likelihood that influence would be observed at ICOMW02. 

Oxidant temperature effects did not appear at ICOMW07 because of permafrost.  At this 

location, ice crystals and frozen peat was observed from approximately 4 feet to a depth of 7.5 

feet.  The surficial gravel/fill layer here is notably thinner than at the other boring locations, 

allowing a thicker permafrost lens to form at shallow depths.  The preferential flow path is 

through the peat layer, and flow towards this location was inhibited by the permafrost.  Flow 

that does occur at this well is in the lower 2 feet of the well screen, as suggested by the wet-

to-saturated condition at 8.5 to 9 feet. 

6.6.2.2 Electrical Conductivity Stratification 

The order of appearance of EC changes at the performance monitoring wells follows the 

pattern for temperature effects.  Interestingly, the graphical representation of EC for the wells 

exhibiting influence suggest EC is slow to change in the shallow vertical interval, while the 

middle and bottom vertical intervals are increasing rapidly.  This is in fact an artifact of the 
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height of the water column within the monitoring well in relation to top of screen height.  For 

ICOMW03, ICOMW05, and ICOMW06, the water column was above the well screen 

throughout the monitoring events.  

The EC values at the middle and bottom monitoring points (within the well screen) are 

exhibiting the expected increasing response resulting from the presence of sodium persulfate.  

The vertical distribution of EC across the screen interval is usually slightly higher at the 

middle interval, than at the bottom interval, which is similar to the apparent behavior 

suggested by temperature distribution data.  

Neither groundwater nor oxidant appeared at ICOMW08 because of the presence of 

permafrost, and dense, low-moisture content silt-inhibiting flow to 3.5 feet of the 5-foot well 

screen.  An apparent perched water table at 5.5 feet, which was present at the time of 

installation, was approximately 6 inches thick.  The formation at this location was poorly 

transmissive.  Oxidant solution flow trended away from this location towards preferential 

flow paths. 

6.6.2.3 Oxidation-Reduction Potential 

The ORP values in the 400 mV plus range at monitoring wells ICOMW03, ICOMW05, and 

ICOMW06 are typical for the oxidants applied.  The ORP at ICOMW07 increased from 

slightly positive (10 – 15 mV) to over 200 mV from 12 August to 13 August 2009.  However, 

post-injection performance monitoring ORP values at ICOMW07 were consistently negative 

from the 3-day post injection sampling event through the rebound sampling event, suggesting 

direct oxidation influence at the well, if any, was short-lived. 

6.6.2.4 Hydrogen Peroxide Monitoring 

Hydrogen peroxide injection concentrations ranged from approximately 8% to 12%.  

Measured H2O2 concentrations at ICOMW05, located 5 feet away, were no greater than 15 

mg/L.  This concentration and the greatest sitewide H2O2 concentration of 33 mg/L at 

ICOMW06, were both measured on the final day of injections during a 12% H2O2 injection 

event.  These results suggest that peroxide is nearly entirely consumed within 5 to 10 feet of 
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the injection point, the distance variance is likely a function of travel along preferential flow 

paths. 

6.6.2.5 Sodium Persulfate Monitoring 

Injection concentration of Na2S2O8 was approximately 13% to 18%.  Field-kit-measured 

concentrations of Na2S2O8 were 1400 to 3000 mg/L in oxidant-influenced monitoring wells.  

Previous experience injecting Na2S2O8 into low organic content soils at other sites has 

indicated that a 20% persulfate solution can frequently be measured at a 2% concentration 

within 10 feet of the injection well, once detected at the monitoring point, and is usually 

assignable to fractional pore volume dilution effects.  The residual Na2S2O8 at this study area 

is 1% to 1.5% of this typical pore volume dilution percentage.  

6.6.2.6 Iron Monitoring 

Generally, the iron activator is present at the oxidant-affected monitoring wells at the same 

time as the oxidants.  At these wells, ferrous iron concentrations are a fraction of the apparent 

total iron concentration, suggesting consumption of iron by the H2O2.  Total and ferrous iron 

concentrations in monitoring wells that did not exhibit influence by oxidant were also close in 

value, indicating most of the iron was in ferrous form.  Field-kit evaluation of total and 

ferrous iron concentrations at monitoring wells ICOMW03, ICOMW05, and ICOMW06 

required substantial dilution, and the reported values are of questionable use as direct 

measures of iron concentration. 

6.6.2.7 Radius of Influence 

Based on the distance of the monitoring wells from the injection location at ICOIW01, and 

the evidence for distribution of oxidant to the wells ICOMW03, ICOMW05, and ICOMW06, 

it is suggested that the ROI achieved by the injection was approximately 5 feet, which agrees 

well with the calculated theoretical ROI derived from the injected volumes.  However, the 

influence was not radially symmetrical due to the presence of intermittent permafrost and 

variations in silt and peat thicknesses across the study area.  Additionally, the oxidants appear 

to be nearly expended at this distance. 
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6.6.3 Post-Injection Performance Monitoring 

Post injection performance monitoring of groundwater was conducted on a schedule 

corresponding to 3, 7, 14, and 28 days following the completion of oxidant injections.  In 

addition to groundwater samples, soil samples were also collected in conjunction with the day 

7 and day 28 post injection sampling event, to evaluate the gross efficacy of the applied ISCO 

process on soils located within the pilot study area.  Baseline soils were collected at depths 

ranging from 5.5 to 7.5 feet below surface, and subsequent samples were collected from the 

same depth interval for each sampling event.  Table 16 contains the groundwater baseline and 

performance monitoring data, and Table 17 contains the soil baseline and performance 

monitoring data.  Performance monitoring soil sample locations are shown on Figure 12.  

Low-flow groundwater sampling forms are attached as Appendix F.  Photographs of soil 

sample access casings and example day 28 soil samples are provided in Appendix J. 

Groundwater analytical results at day 3 indicated an immediate significant increase in 

concentrations of DRO, GRO, RRO, and benzene for most sampling locations.  This response 

may be due to desorption of fuels from the highly organic soils.  However, it was noted that 

concentrations of the groundwater COCs were decreasing by day 7, potentially due to 

aqueous-phase oxidation of desorbed COCs.  By day 28, concentrations were at or slightly 

below baseline levels, and the oxidants were mostly consumed.  This response is attributed to 

a continual shift of petroleum hydrocarbons from the highly organic soil matrix into the 

aqueous phase, with the concomitant oxidation of a portion of this petroleum hydrocarbon 

mass in the presence of the injected oxidants.  The significant source mass sorbed to the 

highly organic soils may have led to an apparent equilibrium between aqueous-phase 

oxidation and desorption from the soil matrix, and thus the static groundwater concentrations.  

Additionally, the aquifer system was under dosed with oxidants, given the apparent 

preferential path and release to the surface described in previous sections, thus reducing the 

system’s capacity for aqueous-phase oxidative treatment.  Cleanup target goals were met by 

day 28 for GRO at ICOMW08.  Cleanup target goals for groundwater were not met at the 

locations sampled for the remaining COCs. 

Some treatment of groundwater, as indicated by decreasing GRO concentrations towards the 

end of the post-injection monitoring period, occurs at wells outside the ROI of the injection 



Summary Report Main Operations Complex Area Phase I In Situ Chemical Oxidation 
Contract No. W911KB-09-C-0013 Bristol Project No. 49028 

August 2010 49 FINAL 

wells.  This is most likely a function of treated groundwater flow and contaminant transport 

from the upgradient zone surrounding ICOMW09.  Ultimately, the post-injection groundwater 

dataset is constrained by the limitations of a 28-day monitoring period. 

Analytical results for soil suggest a significant decreasing trend for benzene and naphthalene 

from baseline to day 7, which may be a function of aggressive initial oxidation effects.  

However, benzene results are variable through day 28, and DRO and naphthalene apparently 

increased through day 28.  These results may be attributed to variation in the soil types over 

short lateral distances (e.g., horizontal horizon).  These variations are problematic because 

pre-injection baseline soil samples may have had lower starting concentrations than the soils 

sampled post ISCO.  Thus, the same relative reduction would not seem to be as effective in 

the soils with higher starting concentrations.  Target cleanup goals were met by day 28 for 

DRO at ICOMW07 and ICOMW04; however, these results may be attributable to soil sample 

heterogeneity.  Cleanup target goals for soil were not met at the locations sampled for the 

remaining COCs.  

6.6.3.1 Post-Injection Sodium Persulfate Monitoring 

The persulfate concentrations measured by field kit during the post-injection monitoring 

period illustrate the dichotomy of contact between ICOMW03, ICOMW5, and ICOMW06, 

and little to no contact at ICOMW02, ICOMW04, ICOMW07, and ICOMW08.  However, it 

also illustrates the effect of injection at ICOMW09, post-injection.  Persulfate concentrations 

increase at both MW07 and MW08 from 1 day post injection through 7 days post injection.  

The appearance of persulfate at MW04 at 7 days post injection, and the upward trend in 

concentration through the final post-injection sampling event at wells which did not exhibit 

influence during injections at ICOIW01, suggest that the injected solution at MW09 has 

migrated downgradient through the study area.  

6.6.3.2 Contaminant Mass Reduction 

Baseline DRO mass in soil is estimated to have been approximately 21,000 pounds for the 

AOI [ISCO Study area].  A calculation of contaminant mass reduction in soil for the site is 

not achievable based on the results, which exhibit higher DRO and RRO soil concentrations at 

most locations for the final sampling event (Appendix I).  This is likely a result of the 
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confounding effects of soil sample location selection on the ability to attain comparative 

samples, as was discussed previously. 
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7.0 CONCLUSIONS  

Characterization efforts associated with the Phase I ISCO AOI unveiled a number of key 

items related to the MOC area’s CSM.  These items included observing locally extensive peat 

and organic silt layers within the shallow site lithology, shallow perched water-bearing zone, 

locally confined aquifer conditions at greater depths, and at least locally, higher than expected 

DRO concentrations in shallow subsurface soils.  The greatest concentrations of DRO 

observed in the Phase I ISCO area of the site appear to correspond well with the occurrence of 

high organic content soils layers and the shallow perched water aquifer identified in the area 

of study, which happen to further correspond and locally intersect with the historical 

underground storage tank excavation areas associated with Sites 13 and 27.  

The primary objectives of the Phase I ISCO effort were to evaluate the feasibility of ISCO 

technology for application in an isolated location, and to evaluate the ability of ISCO to 

achieve remediation goals for the COCs and corresponding media of concern.  Based on field 

observations and monitoring data collected during Phase I ISCO, it appears that it will be 

difficult to reach target cleanup levels for the COCs and corresponding media of concern at 

the site.  These difficulties stem primarily from the prevalence of shallow peat and organic silt 

lithologies.  These layers have been demonstrated to retain high concentrations of 

contamination (especially DRO), and the natural organics that comprise these materials 

exhibit significant oxidant demand resulting in excessive competition for the oxidants applied, 

ultimately limiting the treatment effectiveness.  Based on the results obtained during the 

Phase I ISCO testing, it does not appear that ISCO is well suited to achieve remediation goals 

for the COCs and corresponding media of concern in areas where peat or organic silts 

predominates the lithology.  However, ISCO may be a viable and applicable technology at 

other areas of the site where peat and organic silts do not predominate the lithology.  

Secondary objectives of the Phase I ISCO testing centered on the implementability of ISCO 

technology.  The application of ISCO at this isolated location proved to be challenging due to 

a number of unforeseen conditions encountered in the field.  Some of the conditions include 

the presence of high organic soils (peats and organic silts), the presence of permafrost and/or 

semi-permafrost zones, and the observation of preferential flow zones.  Despite these 

challenges, the overall process was demonstrated to be manageable and implementable.  
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In addition to the field testing, bench scale treatability was also conducted using contaminated 

site media to evaluate additional oxidant and activator combinations not tested in the field.  

The results of the laboratory treatability studies did not suggest that the additional tested 

oxidant and activator combinations were more effective than the approach selected for the 

field application.  Results of the laboratory treatability study closely mimicked those observed 

during the field pilot testing and confirm that ISCO is not likely to achieve target treatment 

levels for site COCs and the corresponding media of concern under high organic conditions.  

Comments on the draft ISCO Summary Report are provided in Appendix M. 
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8.0 RECOMMENDATIONS 

The shallow high organic content soils observed across much of the Phase I ISCO AOI have 

demonstrated the ability to serve as a significant contaminant reservoir with a limited 

potential for treatment via ISCO.  The sorptive capacity of these soils combined with the high 

organic content, results in a poor match for ISCO as a primary treatment technology.  The 

relative shallow deposition of these highly impacted soils make them an excellent candidate 

for excavation and ex-situ treatment through off-site disposal, or on-site treatment 

technologies such as thermal treatment or aggressive landfarming techniques.  Prior to, or in 

conjunction with, evaluation of alternative remedial strategies for the shallow high organic 

content soils, it is strongly suggested that additional site characterization be performed to 

better define the horizontal and vertical extents of contamination at the site, and, where 

possible, tie the distribution of contaminants observed at the site to specific geologic and 

hydrogeologic units.  One potential mechanism for accomplishing this would be through the 

application direct-sensing technologies such as Laser-Induce Fluorescence/UltraViolet 

Optical Screening Tool and conductivity logging to develop a three-dimensional model of 

contaminant deposition and site lithology.  As a part of these additional characterization 

efforts, performing a geophysical survey is also recommended to aid in identifying subsurface 

features, such as the fuel line observed during test pitting efforts, which have the potential to 

serve as continuing sources of contamination.  

If, following further site characterization, it is determined that other areas of the site display 

significant soils and groundwater concentrations of site COCs associated with lithologies that 

are not dominated by high organic soils, Phase II ISCO testing could be recommended.  

Potential areas that could meet these conditions include the southern and/or eastern portions 

of the MOC area, for example, around SB13B1 and upgradient near MW88-10.  However, 

insufficient information currently exists regarding the lateral, vertical, and lithologic 

association of contaminants in these area to warrant Phase II ISCO testing at this time. 
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Contaminant of 
Concern Soil Cleanup 

Level (mg/kg)

Groundwater 
Cleanup Level 

(mg/L)
Diesel Range Organics 

(DRO) 9,200 1.5
Gasoline Range 
Organics (GRO) N/A 1.3
Residual Range 
Organics (RRO) N/A 1.1

Naphthalene 120 N/A
Benzene 2 0.005

Notes:  N/A – not applicable
ISCO = in-situ chemical oxidation
mg/L = milligrams per liter

Table 1 - Phase I ISCO Remediation Goals
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Table 2 - Summary Historical Groundwater Analytical Results

2002 2004 2002 2004 2002 2004 2002 2004 2002 2004

0.58 

MW88-2 0.71 0.421B ND  (0.05) 0.0492J 1.3 [0.543]B 0.92 0.26J - 54.6

MW88-3 34 0.768B 0.42 0.104 0.22 [0.549]B 0.57 [0.4] - [1.00]B

MW88-4 72 3.89 1.2 1.25 1.9 1.46B 30 33.7 - 5.02

MW88-5 9.8 11.3 1.3 1.5J 2.3 2.28B 19 29.7 - 12

MW88-6 69 4.56J 1.1 1.02 2.1 0.651B 0.74 1.18 - 8.87

MW88-7 6.1 VLB - 1.5  - 0.32 - 14 - - -

MW88-8 20 3.37 0.52 0.415 0.18 VJ 0.816B 0.12 VJ [0.4] - 4.07B

MW88-10 55 1.38 0.12 .0357J 1.3 [0.549]B 2.7 [0.4] - 37.6

17MW1 - [0.337]B - [0.090] - [0.562]B - [0.4] - 7.08

18MW1 - [0.341]B - 0.0191J - [0.568]B - [0.4] - 1.21B

20MW1 - [0.333]B - 0.0194J - [0.556]B - [0.4] - 51.7
Notes:

VJ = estimated value

[#} B = Result qualified as non detected due to method, trip or equipment blank detection

VLB = Result negatively biased                                                 

ND = Not detected above reporting limit

0.168J [0.4] - [1.00]B

Source: Phase IV RI, Shannon & Wilson, June 2005 and Phase III RI, MWH, 2003, Figure 2-6.
Well MW88-4 associated with primary, duplicate and triplicate. Highest value included.

MW88-1 1.2 [0.345]B 0.024 VJ  0.0141J  0.43

Lead (µg/L)
Well ID

DRO (mg/l) GRO (mg/L) RRO (mg/L) Benzene (µg/L)
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Table 3 - Summary Historical Soil Analytical Results

Sample Depth

(ft bgs)

MW 88-1 15.5-17.5 5,000 19 39 VJ ND(0.012) 0.0022 VJ 6.5

MW 88-1 17.5-20 1,400 4.9 16 VJ ND(0.011) 0.00038 VJ 4.38

MW 88-2 8-10 ND (12) ND (3) 6 VJ ND(0.014) .0001 VJ 16.1

MW 88-2 10-12 ND (11) ND (3.6) 7.1 VJ ND (0.015) .00056 VJ 8

MW 88-3 4-6 7.6 VJ ND (6) 120 VJ ND(0.023) .00081 VJ 22.3

MW 88-3 16-18 3,700 51 24 VJ ND(0.021) 1.5 13.1

MW 88-4 9-11 12,000 44 3,700 0.047 5.9 VHB 17.3

MW 88-4 11-13 2,600 54 VHB 16 VJ ND(0.018) 2.3 3.73

MW 88-5 1-3 380 ND(2.8) 3,400 ND(0.012) 0.0041 VJ 42.3

MW 88-5 11-13 21 ND (4) 25 VJ ND (0.014) .0037 VJ 4.5

MW 88-6 7-9 3,100 130 VHB 23 VJ ND(0.012) 4.1 12.8

MW 88-6 11-13 1,200 83 VHB 30 VJ ND(0.012) 1.1 8.3

MW 88-7 7-9 12,000 140 VHB 55 VJ ND(0.012) 7.9 17

MW 88-7 11-13 9,200 130 VHB 54 VJ ND(0.011) 8.4 11.6

MW 88-8 10-12 5,200 68 VHB 11 VJ ND(0.018) 3.3 9.63

MW 88-8 14-16 2,300 73 VHB 7.4 VJ ND(0.018) 2.3 8.34

MW 88-10 22-24 1,400 31 ND (110) ND(0.015) 0.48 10

MW 88-10 24-26 750 19 ND (110) ND(0.015) 0.11 4.8

SB 88-11 3-5 13,000 70 5,100 0.12 12 16.5

SB 88-11 7-9 51,000 99 6,000 0.19 81 23.7

SB 88-12 4-6 190 ND (5.2) 1,500 ND (0.022) 0.0045 VJ 12.4

SB 88-12 10-12 20 ND (3.8) 33 VJ ND (0.017) 0.0011 VJ 9.52

SB 88-13 6-8 430 11 VJ 4,600 0.37 0.042 16.5

SB 88-13 14-16 77 ND (6.1) 420 ND (0.022) 0.0018 VJ 14.3

SB 88-14 2-4 47,000 220 VHB 3,000 0.019 79 22.7

SB 88-14 12-14 210 62 900 0.24 0.041 22.8

SB 88-15 10-12 33 ND (4.9) 150 ND (0.018) 0.018 23

SB 88-15 12-14 79 ND (4.4) 590 ND (0.021) 0.0047 VJ 23.4

SB 88-16 6-8 16,000 110 VHB 33 VJ ND(0.015) 28 15.6

SB 88-16 10-12 4,200 60 VHB 12 VJ ND(0.017) 0.9 VLB 6.7

SB 88-17 8-10 4,700 130 VHB 450 ND(0.013) 12 18.2

SB 88-17 12-14 4,300 140 VHB 110 VJ ND(0.012) 3.6 8.31

SB 88-18 8-10 7,300 100 VHB 24 VJ 0.018 VHB 10 14

SB 88-18 10-12 4,000 VJ 170 VHB 226 0.062 VJ 6.9 VJ 16.7 VJ
Notes:

DRO = diesel range organics
ft = feet RRO = residual range organics
GRO = gasoline range organics VHB = Result is an estimate with high bias
mg/kg = milligrams per kilogram VJ = estimated value
ND = Not detected above reporting limit   VLB = Result negatively biased 

Chromium 
(mg/kg)

Source: Phase III RI, MWH, 2003, Figure 2-6 (NOTE SAMPLES COLLECTED IN 2002)
[#} B = Result qualified as non detected due to method, trip or equipment blank detection

Sample 
Location

DRO 
(mg/kg)

GRO 
(mg/kg)

RRO 
(mg/kg)

Benzene 
(mg/kg)

Naphthalene 
(mg/kg)
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Table 4 - Phase I ISCO Sampling Areas

Depth Target
(bgs) Parameters

Phase I ISCO Pilot Study Area 25 x 25 feet ~5 to ~20 feet GRO, DRO/RRO, Benzene, Naphthalene, 
TOC, arsenic, lead, chromium, and sulfate 

Notes:
1) Actual injection well screen depths to be determined in the field.

bgs = below ground surface ISCO = in-situ chemical oxidation
DRO = diesel-range organics RRO = residual-range organics
GRO = gasoline-range organics TOC = total organic carbon

Site Description Area
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Table 5 - Sample Quantities for ISCO Soil  Samples

Preparation/Analytical
Method

Soil GRO/Benzene and Napthalene AK 101/ EPA 5035A/8260B 7 1 1

Soil DRO/RRO AK 102/103 7 1 1

Soil TOC EPA 9060 7 1 1

Soil GRO/Benzene and Napthalene AK 101/ EPA 5035A/8260B 14 2 1

Soil DRO/RRO AK 102/103 14 2 1

Soil TOC EPA 9060 7 1 1

Notes:

AK = Alaska Method MS = matrix spike
DRO = disel-range organics MSD =  matrix spike duplicate
EPA = U.S. Environmental Protection Agency QC = quality control
GRO = gasoline-range organics RRO = residual range organics
ISCO = in-situ chemical oxidation TOC = total organic carbon

Performance Monitoring (2 events)

Clear glass may be substituted for amber if samples are protected from exposure to light; this exception does not apply to 
metals.

Parameter
Analytical 
Samples QC MS/MSD

Pilot Study Characterization



Page 1 of 1

Table 6 - Sample Quantities for ISCO Water Samples

Preparation/Analytical
Method

Groundwater GRO/ Benzene AK 101/ EPA 5030B/8260B 7 1 1

Groundwater DRO/RRO AK 102/103 7 1 1

Groundwater Napthalene EPA 3510C/8270C SIM 7 1 1

Groundwater Sulfate EPA 300 7 1 1

Groundwater Metals (As, Cr, Pb) EPA 3005A/6020 7 1 1

Groundwater GRO/ Benzene AK 101/ EPA 5030B/8260B 28 3 2

Groundwater DRO/RRO AK 102/103 28 3 2

Groundwater Napthalene EPA 3510C/8270C SIM 28 3 2

Groundwater Sulfate EPA 300 7 1 1

Groundwater Metals (As, Cr, Pb) EPA 3005A/6020 7 1 1
Notes:
Clear glass may be substituted for amber if samples are protected from exposure to light; this exception does not apply to metals.
AK = Alaska Method ISCO in-situ chemical oxidation
As = arsenic MS/MSD matrix spike/matrix spike duplicate
Cr = chromium Pb lead
DRO = diesel-range organics QC quality control
EPA = U.S. Environmental Protection Agency RRO residual-range organics
GRO = gasoline range organics SIM selective ion monitoring 

Performance Monitoring (4 events)

Parameter
Analytical 
Samples QC MS/MSD

Pilot Study Characterization
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Table 7 - Sample Collection, Preservatives, and Holding Times for ISCO Soil Samples

Preparation/ 
Analytical
Method

Soil DRO/RRO and 
Napthalene

AK 102/103 and EPA 
3550B/8270C SIM

8-oz wide-mouth, clear 
glass jar, TLC

Unpreserved, Cool 4° ± 2°C / 7 
days to extraction/ 40 days to 

analysis

Soil TOC EPA 9060 4-oz wide-mouth, clear 
glass jar, TLC

Unpreserved, Cool 4° ± 2°C / 
28 days to analysis

Notes:

± = plus or minus ISCO = in-situ chemical oxidation
°C = degrees Celsius oz = ounce
AK = Alaska Method RRO = residual-range organics
DRO = diesel-range organics SIM = selective ion monitoring
EPA = U.S. Environmental Protection Agency TLC = Teflon-lined screw cap
GRO = gasoline-range organics TOC = total organic carbon

1Clear glass may be substituted for amber if samples are protected from exposure to light; this exception does not apply 
to metals.

Parameter
Container Description 

(Minimum)1 Preservation/Holding Time

Soil AK 101/ EPA 
5035A/8260B

4-oz wide-mouth, amber 
glass jar with Teflon®-lined 
silicon rubber septum seal

Methanol preservative, Cool 4° 
± 2°C /  14 days to analysisGRO/Benzene
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Table 8  - Sample Collection, Preservatives, and Holding Times for ISCO Groundwater Samples

Preparation/ 
Analytical
Method

Groundwater GRO/Benzene AK 101/ EPA 
5030B/8260B 6, 40-ml VOA vials HCl, Cool 4° ± 2°C / 14 days to 

analysis

Groundwater DRO/RRO AK 102/103 1-Liter amber glass HCl, Cool 4° ± 2°C / 14 days/ 14 days 
to extraction/ 40 days to analysis

Groundwater Napthalene EPA 3510C/8270C 
SIM 1-Liter amber glass Unpreserved, Cool 4° ± 2°C / 7 days to 

extraction/ 40 days to analysis

Groundwater Sulfate EPA 300 Plastic, 250 ml Unpreserved, Cool 4° ± 2°C / 28 days 
to analysis

Metals
(As, Pb, Cr)

Notes:

± = plus or minus HCl = hydrochloric acid
°C = degrees Celsius ISCO = in-situ chemical oxidation
AK = Alaska Method ml = milliliter
As = arsenic oz = ounce
Cr = chromium Pb = lead
DRO = diesel-range organics RRO = residual-range organics
EPA = U.S. Environmental Protection Agency SIM = selective ion monitoring
GRO = gasoline-range organics VOA = volatile organic analysis

1Clear glass may be substituted for amber if samples are protected from exposure to light; this exception does not apply to metals.

Parameter
Container 

Description 
(Minimum)1

Preservation/Holding Time

Groundwater EPA 3005A/6020 Plastic, 250 ml Nitric Acid, Cool 4° ± 2°C / 6 months to 
extraction and analysis
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Table 9 - Summary of Groundwater Elevations

Well ID Date Top of Casing Depth to Groundwater
NAD83 Groundwater Elevation*

ISCO AOI
ICOiW01 23-Jul-09 69.54 NG --

05-Aug-09 5.02 64.52
06-Aug-09 5.06 64.48

8-Aug-09, 09:00 hrs NG --
8-Aug-09, 18:25 hrs 7.40 62.14
9-Aug-09, 07:05 hrs 8.11 61.43
9-Aug-09, 12:05 hrs NG --

10-Aug-09 NG --
11-Aug-09 NG --
12-Aug-09 3.64 65.90
13-Aug-09 NG --
15-Aug-09 4.27 65.27
16-Aug-09 4.82 64.72

ICOMW01 23-Jul-09 70.66 9.35 61.31
05-Aug-09 NG --
06-Aug-09 NG --

8-Aug-09, 09:00 hrs 9.48 61.18
8-Aug-09, 18:25 hrs 9.46 61.20
9-Aug-09, 07:05 hrs 9.48 61.18
9-Aug-09, 12:05 hrs 9.46 61.20
9-Aug-09, 13:13 hrs 9.48 61.18

10-Aug-09, 10:00 hrs 9.45 61.21
11-Aug-09 9.52 61.14
12-Aug-09 9.52 61.14
13-Aug-09 9.46 61.20
15-Aug-09 9.35 61.31
16-Aug-09 4.67 65.99

ICOMW02 23-Jul-09 67.27 5.38 61.89
05-Aug-09 4.53 62.74
06-Aug-09 4.59 62.68

8-Aug-09, 09:00 hrs 4.70 62.57
8-Aug-09, 18:25 hrs 4.70 62.57
9-Aug-09, 07:05 hrs 4.70 62.57
9-Aug-09, 12:00 hrs 4.66 62.61
9-Aug-09, 13:13 hrs 4.75 62.52
9-Aug-09, 16:00 hrs 4.71 62.56
9-Aug-09, 18:35 hrs 4.72 62.55

10-Aug-09, 10:00 hrs 4.63 62.64
10-Aug-09, 13:49 hrs 4.61 62.66
10-Aug-09, 16:32 hrs 4.64 62.63
11-Aug-09, 13:00 hrs 4.69 62.58
11-Aug-09, 15:58 hrs 4.71 62.56
12-Aug-09, 08:30 hrs 4.69 62.58
12-Aug-09, 11:35 hrs 3.95 63.32
12-Aug-09, 15:30 hrs 4.48 62.79

13-Aug-09 4.70 62.57
15-Aug-09 4.77 62.50
19-Aug-09 4.88 62.39
25-Aug-09 5.61 61.66
11-Sep-09 7.49 59.78
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Table 9 - Summary of Groundwater Elevations

Well ID Date Top of Casing Depth to Groundwater
NAD83 Groundwater Elevation*

ICOMW03 04-Aug-09 69.31 3.08 66.23
05-Aug-09 3.07 66.24
06-Aug-09 3.15 66.16

8-Aug-09, 09:00 hrs 3.34 65.97
8-Aug-09, 18:25 hrs 3.24 66.07
9-Aug-09, 07:05 hrs 3.35 65.96
9-Aug-09, 12:00 hrs 3.17 66.14
9-Aug-09, 12:33 hrs 3.34 65.97
9-Aug-09, 17:19 hrs 3.22 66.09

10-Aug-09, 10:00 hrs 3.48 65.83
10-Aug-09, 13:12 hrs 3.15 66.16
10-Aug-09, 16:00 hrs 3.25 66.06
11-Aug-09, 13:00 hrs 3.58 65.73
12-Aug-09, 08:30 hrs 3.11 66.20
12-Aug-09, 11:40 hrs 2.74 66.57
12-Aug-09, 15:25 hrs 2.80 66.51

13-Aug-09 2.85 66.46
15-Aug-09 3.48 65.83
19-Aug-09 4.81 64.50
25-Aug-09 4.58 64.73
11-Sep-09 4.38 64.93

ICOMW04 23-Jul-09 69.31 NG --
05-Aug-09 7.33 61.98
06-Aug-09 7.52 61.79

8-Aug-09, 09:00 hrs 7.55 61.76
8-Aug-09, 18:25 hrs 6.05 63.26
9-Aug-09, 07:05 hrs 6.58 62.73
9-Aug-09, 12:00 hrs 6.46 62.85
9-Aug-09, 12:19 hrs 6.51 62.80
9-Aug-09, 15:28 hrs 6.40 62.91
9-Aug-09, 18:00 hrs 6.42 62.89

10-Aug-09, 10:00 hrs 6.47 62.84
10-Aug-09, 13:18 hrs 6.50 62.81
11-Aug-09, 13:00 hrs 6.49 62.82
11-Aug-09, 16:11 hrs 6.49 62.82
11-Aug-09, 16:17 hrs 6.35 62.96
12-Aug-09, 08:30 hrs 6.27 63.04
12-Aug-09, 09:32 hrs 6.27 63.04
12-Aug-09, 11:47 hrs 6.15 63.16
12-Aug-09, 15:20 hrs 6.53 62.78

13-Aug-09 7.30 62.01
15-Aug-09 6.98 62.33
18-Aug-09 btp --
25-Aug-09 8.11 61.20
11-Sep-09 7.67 61.64
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Table 9 - Summary of Groundwater Elevations

Well ID Date Top of Casing Depth to Groundwater
NAD83 Groundwater Elevation*

ICOMW05 04-Aug-09 69.35 3.08 66.27
05-Aug-09 2.95 66.40
06-Aug-09 3.10 66.25

8-Aug-09, 09:00 hrs 3.48 65.87
8-Aug-09, 18:25 hrs 3.47 65.88
9-Aug-09, 07:05 hrs 4.39 64.96
9-Aug-09, 12:00 hrs 4.16 65.19
9-Aug-09, 12:41 hrs 3.48 65.87
9-Aug-09, 15:16 hrs 4.16 65.19

10-Aug-09, 10:00 hrs 4.05 65.30
11-Aug-09, 13:00 hrs 3.91 65.44
11-Aug-09, 16:30 hrs 3.44 65.91
12-Aug-09, 08:30 hrs 3.65 65.70
12-Aug-09, 09:39 hrs 3.70 65.65
12-Aug-09, 11:53 hrs 2.95 66.40
12-Aug-09, 14:40 hrs 2.70 66.65

13-Aug-09 3.65 65.70
15-Aug-09 3.84 65.51
19-Aug-09 5.68 63.67
25-Aug-09 btp --
11-Sep-09 5.40 63.95

ICOMW06 05-Aug-09 68.49 4.03 64.46
06-Aug-09 3.92 64.57

8-Aug-09, 09:00 hrs 3.80 64.69
8-Aug-09, 18:25 hrs 3.71 64.78
9-Aug-09, 07:05 hrs 3.84 64.65
9-Aug-09, 12:00 hrs 3.82 64.67
9-Aug-09, 13:06 hrs 3.84 64.65
9-Aug-09, 15:50 hrs 3.85 64.64
9-Aug-09, 18:09 hrs 3.72 64.77

10-Aug-09, 10:00 hrs 3.62 64.87
10-Aug-09, 13:30 hrs 3.68 64.81
11-Aug-09, 13:00 hrs 3.93 64.56
11-Aug-09, 15:50 hrs 4.10 64.39
12-Aug-09, 08:30 hrs 3.97 64.52
12-Aug-09, 11:25 hrs 3.95 64.54
12-Aug-09, 14:45 hrs 3.70 64.79

13-Aug-09 4.11 64.38
15-Aug-09 4.29 64.20
19-Aug-09 btp --
25-Aug-09 5.59 62.90
11-Sep-09 5.30 63.19
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Table 9 - Summary of Groundwater Elevations

Well ID Date Top of Casing Depth to Groundwater
NAD83 Groundwater Elevation*

ICOMW07 05-Aug-09 68.03 5.68 62.35
06-Aug-09 5.72 62.31

8-Aug-09, 09:00 hrs 5.74 62.29
8-Aug-09, 18:25 hrs 5.68 62.35
9-Aug-09, 07:05 hrs 5.70 62.33
9-Aug-09, 12:00 hrs 5.67 62.36
9-Aug-09, 12:58 hrs 5.70 62.33
9-Aug-09, 16:09 hrs 5.72 62.31
9-Aug-09, 18:25 hrs 5.68 62.35

10-Aug-09, 10:00 hrs 5.66 62.37
10-Aug-09, 13:37 hrs 5.69 62.34
10-Aug-09, 16:32 hrs 5.65 62.38
11-Aug-09, 13:00 hrs 5.72 62.31
11-Aug-09, 17:00 hrs 5.69 62.34
12-Aug-09, 08:30 hrs 5.71 62.32
12-Aug-09, 10:20 hrs 5.65 62.38
12-Aug-09, 12:13 hrs 5.36 62.67
12-Aug-09, 14:50 hrs 5.50 62.53

13-Aug-09 5.69 62.34
19-Aug-09 5.77 62.26
25-Aug-09 5.66 62.37
11-Sep-09 5.51 62.52

ICOMW08 05-Aug-09 69.41 8.16 61.25
06-Aug-09 7.52 61.89

8-Aug-09, 09:00 hrs 7.55 61.86
8-Aug-09, 18:25 hrs 7.34 62.07
9-Aug-09, 07:05 hrs 7.19 62.22
9-Aug-09, 12:00 hrs 7.13 62.28
9-Aug-09, 13:54 hrs 7.19 62.22
9-Aug-09, 16:25 hrs 7.22 62.19
9-Aug-09, 18:45 hrs 7.16 62.25

10-Aug-09, 10:00 hrs 6.89 62.52
10-Aug-09, 13:26 hrs 7.05 62.36
11-Aug-09, 13:00 hrs 6.84 62.57
11-Aug-09, 17:35 hrs 6.92 62.49
11-Aug-09, 20:15 hrs 6.89 62.52
12-Aug-09, 08:30 hrs 7.43 61.98
12-Aug-09, 10:10 hrs btp --
12-Aug-09, 12:02 hrs 8.25 61.16
12-Aug-09, 15:05 hrs 7.81 61.60

13-Aug-09 6.96 62.45
15-Aug-09 6.65 62.76
19-Aug-09 btp --
25-Aug-09 btp --
11-Sep-09 btp --
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Table 9 - Summary of Groundwater Elevations

Well ID Date Top of Casing Depth to Groundwater
NAD83 Groundwater Elevation*

ICOMW09 05-Aug-09 69.87 7.86 62.01
06-Aug-09 7.58 62.29

8-Aug-09, 09:00 hrs 7.36 62.51
8-Aug-09, 18:25 hrs 7.40 62.47
9-Aug-09. 07:05 hrs 7.68 62.19
9-Aug-09. 12:00 hrs 7.70 62.17
9-Aug-09. 13:30 hrs 7.68 62.19

10-Aug-09, 10:00 hrs 6.89 62.98
11-Aug-09, 13:00 hrs 7.28 62.59
12-Aug-09, 08:30 hrs 8.18 61.69

15-Aug-09 7.97 61.90

MOC AREA WELLS
MW88-1 11-Jul-09 84.49 14.45 70.04

23-Jul-09 14.63 69.86
01-Aug-09 15.26 69.23

MW88-3 11-Jul-09 79.99 10.12 69.87
23-Jul-09 10.24 69.75
01-Aug-09 10.74 69.25

MW88-4 11-Jul-09 70.64 7.38 63.26
23-Jul-09 9.02 61.62
01-Aug-09 9.69 60.95

MW88-5 11-Jul-09 70.35 8.91 61.44
23-Jul-09 9.11 61.24
01-Aug-09 NG --

08-Aug-09 09:00 hrs 9.22 61.13
08-Aug-09 18:25 hrs 9.21 61.14
9-Aug-09, 07:05 hrs 9.24 61.11

10-Aug-09, 10:00 hrs 9.22 61.13
11-Aug-09, 13:00 hrs 9.27 61.08
12-Aug-09, 08:30 hrs 9.27 61.08

13-Aug-09 9.21 61.14
15-Aug-09 9.09 61.26



Page 6 of 6

Table 9 - Summary of Groundwater Elevations

Well ID Date Top of Casing Depth to Groundwater
NAD83 Groundwater Elevation*

MW88-10 11-Jul-09 89.03 18.32 70.71
23-Jul-09 18.57 70.46
01-Aug-09 19.02 70.01

17MW1 11-Jul-09 74.11 9.81 64.30
23-Jul-09 10.43 63.68
01-Aug-09 10.85 63.26

18MW1 85.78 85.78

20MW1 11-Jul-09 91.71 19.93 71.78
23-Jul-09 20.26 71.45
01-Aug-09 21.06 70.65

22MW2 11-Jul-09 96.38 24.33 72.05
23-Jul-09 25.43 70.95
01-Aug-09 26.46 69.92

22MW3 11-Jul-09 101.97 101.97
23-Jul-09 101.97
01-Aug-09 101.97

26MW1 11-Jul-09 32.21 --
23-Jul-09 32.35 --
01-Aug-09 33.50 --

Notes:
The specific gravity (SP) used for the free product is 0.81 (Diesel). The SP for Diesel is used in elevation correction 
calculations when free product is present in the monitoring well. (TOC - [FP Thickness * 0.81) + DTW])
All elevation and measurements are in feet.
Elevations are in U.S. Feet, based on the NAD 1983.

-- = no data MOC = Main Operations Complex
AOI = area of interest NAD = Normal American Datum
btp = NG = not gauged
ISCO = in-situ chemical oxidation
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Table 10 - MOC Area Slug Testing Results

Well Test # K (ft/day)
1 8.96
2 8.96
3 7.24

Average 8.39
1 0.556
2 0.611
3 0.561
4 0.51
5 0.51
6 0.533

Average 0.547
MW 88-3 Unable to create enough drawdown for test
MW 88-10 Unable to create enough drawdown for test

1 1.368
2 1.625
3 1.872

Average 1.62
1 1.45
2 1.76
3 1.77
4 3.64
5 1.66
6 1.87

Average 2.03
Notes:
ft/day = feet per day
MOC = Main Operations Complex

20MW1

MW 88-5

ICOMW01

ICOMW02
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Table 11 - Test Pit Soil Headspace Screening Readings

Test Pit 
Location

Depth 
(ft bgs)

FID 
Reading 

(ppm)
PID Reading 

(ppm)
3.0-4.0 52.1 18.5
4.0-5.0 556 144
5.0-6.0 902 200
3.5-4.0 740 160
6.0-6.5 1,040 420
7.0-7.5 720 140

9.5-10.0 580 204
2.0-2.5 bkg bkg
4.0-4.5 42 48
6.0-6.5 3.2 4
7.5-8.0 41.5 16.8
8.5-9.0 51 4.8

10.5-11.0 37.5 2.9
2.0-2.5 1.2 2.3
5.0-5.5 138 17
7.0-7.5 1,280 205
2.0-2.5 40 bkg
3.5-4.0 30 bkg
6.5-7.0 60 3.2
9.0-9.5 30 bkg
3.5-4.0 10 3
6.5-7.0 30 15
3.5-4.0 11 1.4
7.5-8.0 327 70
3.5-4.0 1,925 380
7.5-8.0 1,750 350
9.5-10 40 4
5.5-6.0 3.2 2.1
8.0-8.5 17.6 69
9.5-10 305 94
4.0-4.5 19 34
6.5-7.0 742 151
9.5-10 305 192
3.5-4.0 78 3.2
7.0-7.5 720 3.5
9.5-10 1,300 2.5
2.0-2.5 bkg bkg
3.5-4.0 1058 201
4.5-5.0 555 125
6.5-7.0 1,635 238

Notes:
bkg = reading was less than or equal to background
FID = flame-ionization detector
ft bgs = feet below ground surface
PID = photoionization detector
ppm = parts per million

TP12/13

TP9

TP10

TP11

TP4

TP5

TP6

TP7

TP8

TP3

TP1

TP2
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Table 12 - siteLAB DRO Screening Results

Test Pits Soil Borings
Sample Location (depth) Reading (ppm) Sample Location (depth) Reading (ppm)
TP-1 (3-4) 1736.5 TP-12 (2-2.5) 108.3
TP-1 (4.5-5) 2074.5 TP-12 (3.5-4) 605
TP-1 (5-6) 1695 TP-13 (4.5-5) 3604
TP-2 (3.5-4) 3509 TP-13 (6.5-7) (dup) 5142 (5186)
TP-2 (6-6.5) 2801 SB01 (5-6) 8722
TP-2 (7-7.5) 2021 SB01 (6-7) 3490
TP-2 (9.5-10) 367.8 SB01 (7-8) 4032
TP-3 (2-2.5) 110.3 SB01 (9-10) 8.536
TP-3 (4-4.5) 20.7 SB01 (10-11) 96.3
TP-3 (7.5-8) 12.7 SB01 (11-12) 25.7
TP-3 (10.5-11) 108 SB01 (12-13) 28
TP-4 (2-2.5) (dup) 4.4 (7.628) SB01 (13-14) 14.8
TP-4 (2-2.5) 7.628 SB02 (4-5) 2578
TP-4 (5-5.5) 29.2 SB02 (5-6) 4065
TP-4 (7-7.5) 1276 SB02 (6-7) 856
TP-5 (2-2.5) 4.7 SB02 (9-10) 2517
TP-5 (3.5-4) 1.3 SB03 (5-7) 2963
TP-5 (6.5-7) 6.1 SB03 (7-9) 326
TP-5 (9-9.5) 0.97 SB03 (9-11) 10.934
TP-6 (3.5-4) 168.5 SB04 (5-6) 1122
TP-6 (6.5-7) 18.7 SB04 (6-7) 412
TP-7 (3.5-4) 27.7 SB04 (10-12) 1125
TP-7 (7.5-8) 2798 SB04 (12.5-14.5) 19.092
TP-8 (3.5-4) (dup) 4267 (4382) MW01 (4-5) 2330
TP-8 (7.5-8) 5466 MW01 (6-7) 3772
TP-8 (9.5-10) 85.4 MW01 (7-8) 3766
TP-9 (6-6.5) 69 MW01 (8-9) 8638
TP-9 (8-8.5) 50.8 MW01 (9-10) 21.8
TP-9 (9.5-10) (dup) 347.3 (316.3) MW01 (12-13) 375
TP-10 (4-4.5) (dup) 3.206 (2.91) MW01 (14-16) 42.1
TP-10 (6.5-7) (dup) 304.9 (290.4) MW01 (5-6) 3852
TP-10 (9.5-10) (dup) 1377.5  (1420)
TP-11 (3.5-4) (dup) 48.5 (44.4)
TP-11 (7-7.5) (dup) 14.8 (14.2)
TP-11 (9.5-10) (dup) 19.8 (22.7)
Notes:  
Sample depth interval in feet below ground surface

DRO = diesel-range organics

dup = duplicate sample

ppm = parts per million



Page 1 of 1

Sample
 Location

Depth Interval
(ft bgs)

DRO 
(mg/kg)

ICOSB01 5-6 98 B
ICOSB02 5-6 130,000 B, X
ICOSB03 9-11 13,000 B
ICOSB04 5-6 260,000 B,X

Sample
 Location

Screen Interval
(ft bgs)

DRO
 (mg/L)

ICOMW01 12-17 1.18
ICOMW02 3.5-8.5 32.8
MW88-5 6.5-16.5 7.53

Notes:
B - Compound was found in blank and sample.
X - Surrogate not quantitated due to high dilution
DRO = diesel range organics
ft bgs = feet below ground surface
mg/kg = milligrams per kilogram
mg/L = milligrams per liter

Table 13 - Screening Sample Analytical Data
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Location Depth (ft bgs) FID Reading (ppm) PID Reading (ppm)
4.0-5.0 6,200 58
5.0-6.0 5,400 48
6.0-7.0 7,500 42
7.0-8.0 650 29
8.0-9.0 4,230 41

9.0-10.0 750 37
10.0-11.0 4,260 58
11.0-12.0 25 2.5
12.0-13.0 3,700 24
13.0-14.0 5,600 21
4.0-5.0 2,600 22
5.0-6.0 24,000 140
6.0-7.0 4,750 46
9.0-10 3,800 29
5.0-7.0 1,305 258
7.0-9.0 530 130

9.0-11.0 375 150
4.0-5.0 1,050 240
5.0-6.0 530 200
6.0-7.0 2,150 850

10.0-12.0 810 370
12.5-14.5 610 150
4.0-5.0 350 95
5.0-6.0 630 150
6.0-7.0 320 81
7.0-8.0 620 168
8.0-9.0 850 130

9.0-10.0 200 37
10.0-12.0 480 68
12.0-13.0 200 40
14.0-16.0 420 90

ICOMW02
4.5-5.0 490 93
5-6.5 2,010 3.7

6.5-7.0 309 35
7.0-8.5 318 32
8.5-9.5 740 100
9.5-10 40 5
6-7.5 250 1500

7.5-9.0 950 165
9-9.5 140 24

5.0-6.0 590 240
6.5-8.0 820 140
8-8.5 68 10

4.0-5.0 145 42
5.0-6.0 630 124
6.0-7.0 116 35
5.5-6.5 650 50
6.5-7.5 1,150 229
7.5-8.5 240 114
4.5-5.5 1,050 190
5.5-6.5 89 17
7.5-9.5 48 10
5-5-6.5 1,300 180
6.5-8.0 450 60
9.0-10.0 82 12

Notes:
FID = flame-ionization detector PID = photoionization detector
ft bgs = feet below ground surface ppm = parts per million

ICOMW05

ICOMW06

ICOMW07

ICOMW08

ICOMW09

ICOMW04

ICOSB02

ICOSB03

ICOSB04

ICOMW01

See ICOSB02
ICOMW03

Table 14 - Soil Boring Headspace Screening  Readings

ICOSB01
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Table 15 - Summary Comparison of Soil Sample Results

Depth 
(ft) Year Benzene 

(mg/kg) 
Naphthalene 

(mg/kg) 
GRO  

(mg/kg) 
DRO 

(mg/kg) 
RRO 

(mg/kg) 
TOC 

(mg/kg) 

2 120 NA 9,200 NA NA 
AECOM ICOMW02 5 - 6       140,000     
(pre-ISCO)   6 - 7 2009  NS NS NS 13,000 NS NS 

  9 - 11         100     
ICOMW03 5 - 6.5 2009 1 QL 120 QL 1000 B 170,000 7,200 213000 Q
ICOMW04 6 - 7.5 2009 0.93 QL 81 QL 470 B, QL 17000 QH 4400 QH 185000 Q
ICOMW05 5 - 6 2009 1 QL 93 QL 680 B 130000 X 7700 X 199000 Q
ICOMW06 5 - 6 2009 0.58 QH 240 QH 2100 QH, B 110000 X 8400 X 215000 Q
ICOMW07 6.5 - 7.5 2009 0.27 25 480 B 13000 QH 2800 X 190000 Q
ICOMW08 4.5 - 5.5 2009 3.6 QH 300 QH 4400 QH 240000 X 5300 X 453000 Q
ICOMW09 5.5 - 6.5 2009 4.3 QH, M 270 QH 1600 QH, B 6,500 5300 X 261000 Q
19B1 5 2004 NS NS 1 4.68 23.8 NS 
  12 2004 NS NS 91.6 3,590 489 NS 
  18 2004 NS NS 4.9 3,080 109 2,490
SB 88-11 4 2002 0.12 12 70 13,000 5,100 NS 
  8 2002 0.19 81 99 51,000 6,000 NS 
SB 88-14 3 2002 0.019 79 220 47,000 3,000 NS 
  13 2002 0.024 0.041 62 210 900 NS 
MW 88-5 2 2002 <0.012 0.0041 <2.8 380 3,400 NS 

Notes:
Bold results exceed soil cleanup target levels

DRO = diesel range organics
ft = feet
GRO = gasoline range organics
mg/kg = milligrams per kilogram
MWH = Montgomery Watson Harza (Phase III RI, MWH, 2003, Figure 2-6 [Note: Samples collected in 2002]
NS = not sampled
RRO = residual range organics
S&W = Shannon & Wilson (Phase IV RI, S&W, 2005, Table 5-9b [Note: Samples collected in 2004]
TOC = total organic carbon

X-Surrogate not reported due to sample dilution in the presence of high target analytes
B-Contamination was reported in the method blank below the reporting limit
QH-Sample result may be biased high based on high surrogate recoveries
QL-Sample result may be biased low due to low surrogate recoveries.
M-A matrix effect was present
Q -Quality control failure

Soil Cleanup Level (mg/kg)

S&W 

MWH 
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Well ID
Sampling 

Event
Benzene  

(µg/L)
Naphthalene

 (µg/L)
GRO 

(mg/L)
DRO 

(mg/L)
RRO  

(mg/L)
As

 (mg/L)
Cr

 (mg/L)
Pb

  (mg/L)
SO4

(mg/L)

5 NA 1.3 1.5 1.1 NA NA NA NA
Baseline 0.74 J 29 0.37 21 1.7 0.0016 J 0.0056 B 0.0020 J 34 H,I

Day 3 1.3 49 14 2.7 L 1.6 L NA NA NA NA
Day 7 3 J,X 50 X 0.70 24 D 2.7 D NA NA NA NA
Day 14 2.4 87 0.81 18 X 1.5 X NA NA NA NA
Day 28 2.5 110 0.8 14 1.2 0.0046 B 0.023 0.042 1000 J

Baseline 63 74 0.92 11 2 0.0041 0.0045 B 0.001 J 16
Day 3 86 34 21 20 L 0.76 L NA NA NA NA
Day 7 56 X 7.4 X 0.54 7.9 D 1.2 D NA NA NA NA
Day 14 53 4.6 0.54 5.7 X 1.7 X NA NA NA NA
Day 28 70 7 0.66 9.5 1.7 0.007 B 0.008 0.0058 130

Baseline 1.1 31 0.29 13 1.9 0.0012 J 0.0091 B 0.0024 40 H
Day 3 4.6 81 23 22 L 1.8 L NA NA NA NA
Day 7 6.1 J 83 H 0.93 18 D 2.4 D NA NA NA NA
Day 14 11 100 0.85 9.9 X 1.5 X NA NA NA NA
Day 28 34 68 1.1 14 2.1 0.023 B 0.092 0.094 1900

Baseline 4.9 100 0.97 19 2.3 0.0034 0.0039 B 0.0013 J 29
Day 3 1.7 57 11 18 L,X,D 2.4 L,X,D NA NA NA NA
Day 7 1.7 J 58 H,X 0.62 19 D 2.8 D NA NA NA NA
Day 14 1.7 56 0.56 17 X 2.3 X NA NA NA NA
Day 28 2.1 51 0.37 18 2.2 0.066 B 0.041 0.044 2300

Baseline 45 4 1.4 8.5 1.2 0.0038 0.0093 B 0.0006 J 13
Day 3 34 4.6 32 12 L,X,D 2.0 L,X,D NA NA NA NA
Day 7 36 6.7 J,H 1.8 10 D 1.4 D NA NA NA NA
Day 14 40 4.9 1.4 9.1 X 1.4 X NA NA NA NA
Day 28 32 3.7 1.5 11 1.2 0.0036 B 0.0057 0.00028 J 4800

Baseline 69 120 39 11 L 1.3 L,I,X NA NA NA NA
Day 3 70 88 29 13 L 1.0 L NA NA NA NA
Day 7 76 90 1.5 10 D 2.0 D NA NA NA NA
Day 14 43 ND (1.0) 0.63 8.6 X 1.6 X NA NA NA NA
Day 28 32 16 0.91 9.5 1.4 0.0048 B 0.0061 0.0043 24

Baseline 72 380 2.6 24 X 2.3 L,X 0.0052 0.016 B 0.013 25
Day 3 86 300 54 21 L 1.3 L NA NA NA NA
Day 7 46 X 340 H,X 2.8 X 18 D,X 1.6 D,X NA NA NA NA
Day 14 71 290 H 2.8 28 X 1.8 X NA NA NA NA
Day 28 97 260 3.1 110 4.5 0.0038 B 0.011 0.0025 3700

ICOMW09 Baseline 57 33 0.88 5.7 X 0.78 L,X 0.0030 0.0064 B 0.0027 10

Notes:
B-Compound was found in the blank and sample.
D-Samples were diluted due to presence of target analytes. The dilution made quantitition of surrogate recoveries impractical.
H-Sample analyzed past recommended 14 day holding time.
I-Indicates the presence of an interference; recovery is not calculated.
J-Result is an estimate. The reported concentration is between the method MDL and PQL. 
L-Result is an estimate due to the LCS/LCSD exceeding the method RPD limit.
X-Surrogate recovery outside of acceptance limits due to target analyte interference. 

As = arsenic NA = not analyzed
Cr = chromium ND (value) = Analyte not detected above (reporting limit)

ICOMW07

ICOMW08

ICOMW02

Table 16 - Phase I ISCO Study Groundwater Results

 Groundwater cleanup levels 
ICOMW03

ICOMW04

ICOMW05

ICOMW06
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Well ID
Sampling 

Event
Benzene 
(µg/kg)

Naphthalene 
(mg/kg) 

DRO 
(mg/kg)

RRO 
(mg/kg)

GRO  
(mg/kg)

TOC 
(mg/kg)

2,000 NA 9,200 NA NA NA
Baseline 1,000 120 170,000 7,200 1000 B,X 213,000 Q

Day 7 520 H 610 H,X 330,000 D 13,000 D 9000 X 400,000 H
Day 28 230 310 360,000 X 16,000 X 3100 X 410,000

Baseline 930 81 17,000 4,400 470 B 185,000 Q
Day 7 95 H 15 H 4,600 5,400 170 200,000 H
Day 28 240 9 6,400 2,500 98 X 180,000

Baseline 1,000 93 130,000 7,700 680 B 199,000 Q
Day 7 240 H 600 H,X 250,000 D 17,000 D 7,500 X 290,000 H
Day 28 260 440 390,000 X 24,000 X 3,800 X 260,000

Baseline 580 240 110,000 8,400 2,100 B 215,000 Q
Day 7 1,000 H 64 77,000 6,800 490 X 150,000 H
Day 28 1,400 270 170,000 X 7,600 1900 X 200,000

Baseline 270 25 13,000 2,800 480 B 190,000 Q
Day 7 ND (69) H ND (0.17) H 540 6,300 6.7 J 240,000 H
Day 28 ND (110) ND (0.26) 370 3,000 12 J 150,000

Baseline 3,600 300 240,000 5,300 4,400 B 453,000 Q
Day 7 490 H 190 H,X 77,000 D 7,600 D 1,000 X 150,000 H
Day 28 3,700 460 360,000 X 20,000 X 3,200 X 250,000

Baseline 4,300 270 6,500 5,300 1,900 B 261,000 Q
Day 7 220 H 65 H,X 44,000 D 11,000 D 270 X 260,000 H
Day 28 2,000 280 150,000 X 8,100 J,X,Q 2,000 X 200,000

Baseline NA NA 13,000 NA NA NA
Day 7 280 H,X 3,100 H,X 2,700 11,000 73 300,000 H
Day 28 750 760 17,000 3,000 26 X 320,000

Notes:
B-Compound was found in blank and sample.

H-Sample analyzed past recommended 14-day holding time.
J-Result is an estimate. The reported concentration is between the method MDL and PQL. 
Q-Reporting limit elevated due to sample dilution.
X-Surrogate recovery outside of acceptance limits due to target analyte interference. 

µg/kg = micrograms per kilogram NA = not analyzed

DRO = diesel range organics ND (value) = Analyte not detected above (reporting limit)
GRO = gasoline range organics RRO = residual range organics
mg/kg = milligrams per kilogram TOC = total organic carbon

ICOMW06

Table 17 - Phase I ISCO Study Soil Results

Soil Cleanup Criteria
ICOMW03

ICOMW04

ICOMW05

ICOMW07

ICOMW08

ICOMW09

ICOMW02

D-Samples were diluted due to presence of target analytes. The dilution made quantitition of surrogate recoveries impractical



 

 

FIGURES 



S
ite 
L
o
c
a
t
i
o
n
~

 

o .... o N
 

ao' 
J: 

~

 

« :::E: 

o 
2

5
 

5
0

 

I
~
I
~
I

 

~ 

S
cale: M

iles 
C

l 
c: « :::E: 
~

 

IM
A

G
E

 S
O

U
R

C
E

: U
S

G
S

 N
A

T
IO

N
A

L 
FIG

U
R

E
 1 

z 
A

T
LA

S
 S

H
E

E
T

 N
U

M
B

E
R

 4
2

-4
3

 
tJ :> 

V
IC

IN
IT

Y
 M

A
P

 P
R

O
V

ID
E

D
 B

Y
 B

R
IS

T
O

L 
V

IC
IN

IT
Y

 M
AP 

.... 
E

N
V

IR
O

N
M

E
N

T
A

L R
E

M
E

D
IA

T
IO

N
 S

E
R

V
IC

E
S

 LLC
. ­

~

 

4
9

0
2

8
J
IG

1
_

S
A

P
_

A
P

R
0

9
.D

W
G

, D
A

T
E

D
 4

-1
6

-2
0

0
9

. 
B

E
R

S
 -

N
E

 C
A

P
E

 IS
C

O
 

:::l 
l' 

A
L

A
S

K
A

 
Ii:: 

M
A

R
C

H
 2

0
1

0
 

1
1

2
3

2
1

 
1

1
2

3
2

1

FIG
U

R
E

1

S
ite
L
o
c
a
t
i
o
n
~

V
IC

IN
IT

Y
M

AP

B
E

R
S

-
N

E
C

A
P

E
IS

C
O

A
L

A
S

K
A

M
A

R
C

H
2

0
1

0

o
2

5
5

0

I
~
I
~
I

S
cale:

M
iles

V
IC

IN
IT

Y
M

A
P

P
R

O
V

ID
E

D
B

Y
B

R
IS

T
O

L
....

E
N

V
IR

O
N

M
E

N
T

A
L

R
E

M
E

D
IA

T
IO

N
S

E
R

V
IC

E
S

LLC
.

­
~

4
9

0
2

8
J
IG

1
_

S
A

P
_

A
P

R
0

9
.D

W
G

,
D

A
T

E
D

4
-1

6
-2

0
0

9
.

:::l
l'Ii:: ~C

l
c:«:::E:
~

IM
A

G
E

S
O

U
R

C
E

:
U

S
G

S
N

A
T

IO
N

A
L

z
A

T
LA

S
S

H
E

E
T

N
U

M
B

E
R

4
2

-4
3

tJ:> o....oNao'
J:

~«:::E:



A
koolokok 

p
t 

N
o

rth
east C

ap
e S

ite 

VABM
 

Tom
nam

e P
t 

o ..... 
o N

 

0
\ 

J: 

~

 

<C 
~

 

~ ~
~

 

<C 
~

 

Z
 

V
IC

IN
IT

Y
 M

A
P

 P
R

O
V

ID
E

D
 B

Y B
R

IS
T

O
L

 
~ 

E
N

V
IR

O
N

M
E

N
T

A
L

 R
E

M
E

D
IA

T
IO

N
 S

E
R

V
IC

E
S

 LLC
. ­

u 
4

9
0

2
8

J
IG

2
_

S
A

P
_A

P
R

09.D
W

G
, D

A
TE

D
 4

-1
6

-2
0

0
9

. 

N
 

w
 

N
iyghapak Pt 

T
O

 
N

O
R

T
H

 
M

O
U

T
H

 
O

F
 

Y
U

K
O

N
 

R
IV

E
R

 
1

3
0

 M
I. 

N
 

~

 ~

 

~

 '51 

a
3 

6 

I
I 

I 
I"J'b 

O
z
a
r
k
6
~

 

S
C

A
LE

: M
iles 

t)
~

 

P
u

n
u

k
 

Isla
n

d
s 

I 

F
IG

U
R

E
 2 

L
O

C
A

T
IO

N
 M

A
P

 

B
E

R
S

 -
N

E
 C

A
P

E
 IS

C
O

 
A

LA
S

K
A

~ <:<:l 
..l 

.l.!M~A~R~C::!H~2~0~10~ 

.....;;;.;;.;;=~ 

1
1

2
3

2
1

 

9 



MONITORING WELL LOCATION

SOIL BORING LOCATION

FORMER ASTs

SITE OUTLINE
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MW 88-4

SB88-16

BASE MAP PROVIDED BY US ARMY CORPS OF ENGINEERS - ALASKA DISTRICT, DATED DECEMBER 2009.

FIGURE 3

MOC - SITES 11, 13, 15, 17, 18, 19, AND 27

BERS - NE CAPE ISCO
ALASKA

MARCH 2010 112321
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% percent 
ADEC Alaska Department of Environmental Conservation 
AK Alaska Method 
Bristol Bristol Environmental Remediation Services, LLC 
CoC chain-of-custody 
DQO data quality objective 
DRO diesel range organics 
FD field duplicate 
GRO gasoline range organics 
HTRW hazardous, toxic, and radioactive waste 
ID identification 
ISCO in-situ chemical oxidation  
LCS laboratory control sample 
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MB method blank 
MDL method detection limit 
mm millimeter 
MS matrix spike 
MSD matrix spike duplicate 
NE Cape Northeast Cape 
NP not preferred 
QC quality control 
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1.0 INTRODUCTION 
This Data Verification Report has been completed on the submitted data packages in accordance 
with an agreement between Bristol Environmental Remediation Services, LLC (Bristol), and the U.S. 
Army Corps of Engineers (USACE). As per this agreement, all laboratory results were generated as 
part of work on the in-situ chemical oxidation (ISCO) Phase I and Intrusive Drum Removal/Landfill 
Cap – Northeast Cape (NE Cape), St. Lawrence Island, Alaska. The USACE assigned this project to 
Bristol under Contract number W911KB-09-C-0013. 

Data verification was performed on the data collected as part of the NE Cape ISCO Study and Drum 
Removal. Data verification is a process for evaluating the completeness, correctness, consistency, 
compliance with method procedures and quality control (QC) requirements, and identification of 
anomalous data. The reported project sample values, as well as any method laboratory control 
samples extracted or prepared with the project samples were reviewed. Specifically, the following 
items were reviewed in this data verification: 

 Sample receipt conditions: 

– Sample preservation 

– Cooler temperatures upon receipt 

– Chain-of-custody (COC) condition/correspondence to submitted sample set 

– Presence/absence of custody seals 

 Extraction and analytical procedures: 

– Holding times 

– Method blanks (MBs) 

– Laboratory control samples (LCS)/laboratory control sample duplicates (LCSDs) 

– Matrix spike (MS)/matrix spike duplicate (MSD) 

– Duplicate samples 

– Surrogate recoveries 

 Sampling procedures: 

– Field blanks 

– Trip blanks 

– Equipment blanks 

– Field duplicate samples 

 Correspondence to method criteria and project data quality objectives (DQOs) 

Unless otherwise discussed in this document, the above parameters were within Sampling and 
Analysis Plan (SAP)/method criteria and were within SAP-specified control limits.  

No information on internal standards, calibrations, instrument tunes, chromatograms, quantitation 
reports, spectra, summaries identifying any analytical irregularities and the subsequent corrective 
action taken by the laboratories, or results from any other analytical procedures, other than those 
listed above, were reviewed per SAP requirements and they are not addressed in this report. 
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Data verification was performed in accordance with: 

 The ISCO Phase I and Intrusive Drum Removal/Landfill Cap – NE Cape SAP, Revision 1 
(July 2009) 

 EM 200-1-6, Chemical Quality Assurance of Hazardous, Toxic, and Radioactive Waste 
(HTRW) Projects (USACE, 1997) 

 U.S. Department of Defense Quality Systems Manual (QSM), Version 3, Final (DoD, 2009) 

 ER 1110-1-263, Chemical Data Quality Management for HTRW Remedial Activities 
(USACE, 1998) 

 Alaska Department of Environmental Conservation (ADEC) Technical Memorandum: 
Environmental Laboratory and Quality Assurance Requirements (Updated March 2009) 

Precision and accuracy were assessed by comparing surrogate, MS/MSD and LCS/LCSD recoveries 
and relative percent differences (RPDs) to the SAP-specified control limits. The frequency of QC 
samples was compared to the frequency specified in the SAP. MS/MSDs performed on non-project 
samples are not applicable and were not evaluated. 

The reviewed data sets include data collected for the NE Cape ISCO Study and Drum Removal in 
August 2009 and analyzed by TestAmerica Laboratories, Inc. (TestAmerica). Both the Anchorage, 
Alaska, and Tacoma, Washington, TestAmerica laboratories were used as presented in Table 1. 
TestAmerica analyzed the samples for the following compounds: 

 The volatile organic compounds (VOCs) benzene and naphthalene by EPA SW-846 method 
5035B/8260B 

 Gasoline range organics (GRO) by ADEC method Alaska Method (AK)101 

 Diesel range organics (DRO) and residual range organics (RRO) by ADEC method  Alaska 
Method AK102/103 

 TestAmerica-Tacoma transferred twelve samples from Sample Delivery Group (SDG) 14753 
to TestAmerica in West Sacramento for analyses of the following: 

Total organic carbon (TOC) by SW-846 9060 

The laboratory work order number are presented in Table 1.  

Table 1: Laboratory Work Order Number 

Primary Laboratory 
Primary Laboratory Work Order 

No. 
Subcontract Laboratory Work 

Order No. 

TestAmerica-Tacoma 580-14560-1 N/A 
TestAmerica-Tacoma 580-14753-1 G9H060205 
TestAmerica-Tacoma 580-14864-1 N/A 
TestAmerica-Tacoma 580-15053-1 N/A 
TestAmerica-Tacoma 580-15084-1 N/A 
TestAmerica-Tacoma 580-15087-1 N/A 
TestAmerica-Tacoma 580-15185-1 N/A 
TestAmerica-Tacoma 580-15434-1 N/A 
TestAmerica-Tacoma 580-15437-1 N/A 
TestAmerica-Anchorage ASG0063 N/A 
N/A not applicable 
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The following data qualifiers were used to identify data points when data verification determined that 
results should be qualified because of a potential bias in the result or a deviation from method or 
SAP QC procedures: 

 J – The analyte was positively identified; the quantitation is an estimation. 

 U – The analyte was analyzed for, but not detected at the method detection limit (MDL). 

 R – The data are unusable because of deficiencies in the ability to analyze the sample and 
meet QC criteria. 

 B – The analyte was detected above one-half the reporting limit in an associated blank. 

 M – A matrix effect was present. 

 QH, QL, one or more QC criteria, such as a surrogate or LCS recovery failed with high or 
low bias.  

 NP – A second, more technically valid result was reported. NP-qualified results should be 
disregarded. 
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2.0 DATA VERIFICATION 
A total of 78 samples which included 26 soil samples (includes three field duplicates), 36 water 
samples (includes five field duplicates), and 8 trip blanks were collected from July through 
September 2009 and submitted to TestAmerica for analysis.  

Field sample number, corresponding laboratory number, and analyses, are presented in Table 2. 

Table 2: Sample Identification and Analysis Water and Soil Samples 

Field Sample 
Identification 

Laboratory 
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Number B
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Remarks 
Soil 
09NCMOCSB01 580-14560-1    x     
09NCMOCSB02 580-14560-2    x     
09NCMOCSB03 580-14560-3    x     
09NCMOCSB04 580-14560-4    x     
09NCMOCSB05 580-14753-1 x x x  x    
09NCMOCSB06 580-14753-2 x x x  x    
09NCMOCSB07 580-14753-3 x x x  x    
09NCMOCSB08 580-14753-4 x x x  x    
09NCMOCSB09 580-14753-5 x x x  x    
09NCMOCSB10 580-14753-6 x x x  x    
09NCMOCSB11 580-14753-7 x x x  x   MS/MSD VOCs, GRO, 

DRO/RRO, TOC 
09NCMOCSB12 580-14753-8 x x x  x   FD of 09NCMOCSB11 
Trip Blank 580-14753-9 x        
09NCMOCSB13 580-15084-1 x x x  x    
09NCMOCSB14 580-15084-2 x x x  x   MS/MSD VOCs, GRO, 

DRO/RRO, TOC 
09NCMOCSB15 580-15084-3 x x x  x    
09NCMOCSB16 580-15084-4 x x x  x    
09NCMOCSB17 580-15084-5 x x x  x    
09NCMOCSB18 580-15084-6 x x x  x    
09NCMOCSB19 580-15084-7 x x x  x   MS/MSD TOC 
09NCMOCSB20 580-15084-8 x x x  x    
09NCMOCSB21 580-15084-9 x x x  x   FD of 09NCMOCSB18 
09NCMOCSB22 580-15084-10 x x x  x    
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Field Sample 
Identification 

Laboratory 
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Number B
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09NCMOCSB23 580-15084-11 x x x  x    
09NCMOCSB24 580-15084-12 x x x  x    
Trip Blank 580-15084-13 x x       
09NCMOCSB25 580-15434-1 x x x  x    
09NCMOCSB26 580-15434-2 x x x  x    
09NCMOCSB27 580-15434-3 x x x  x    
09NCMOCSB28 580-15434-4 x x x  x    
09NCMOCSB31 580-15434-5 x x x  x   FD of 09NCMOCSB26 

MS/MSD TOC 
09NCMOCSB32 580-15434-6 x x x  x   MS/MSD VOCs, GRO, 

DRO/RRO 
09NCMOCSB33 580-15434-7 x x x  x    
09NCMOCSB34 580-15434-8 x x x  x    
09NCMOCSB29 580-15434-9 x x x  x    
09NCMOCSB35 580-15434-10        On hold; not reported 
Trip Blank 580-15434-11 x x       
Water 
09NCMOCGW01 ASG00063-01    x     
09NCMOCGW02 ASG00063-02    x     
09NCMOCGW03 ASG00063-03    x     
09NCMOCGW04 580-14864-1 x x x   x x  
09NCMOCGW05 580-14864-2 x x x   x x  
09NCMOCGW06 580-14864-3 x x x   x x MS/MSD VOCs, GRO, 

DRO/RRO, Metals, Sulfate 
09NCMOCGW07 580-14864-4 x x x   x x  
09NCMOCGW08 580-14864-5 x x x   x x  
09NCMOCGW09 580-14864-6 x x x   x x  
09NCMOCGW10 580-14864-7 x x x   x x FD of 09NCMOCGW09 
09NCMOCGW11 580-14864-8 x x x   x x  
Trip Blank 580-14864-9 x x       
09NCMOCGW12 580-15053-1 x x x      
09NCMOCGW13 580-15053-2 x x x     FD of 09NCMOCGW12 
09NCMOCGW14 580-15053-3 x x x      
09NCMOCGW15 580-15053-4 x x x      



Appendix B – Data Verification Report  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

August 2010 B-7 FINAL 

Field Sample 
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Laboratory 
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Number B
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09NCMOCGW16 580-15053-5 x x x     MS/MSD VOCs, GRO, 
DRO/RRO 

09NCMOCGW17 580-15053-6 x x x      
09NCMOCGW18 580-15053-7 x x x      
09NCMOCGW19 580-15053-8 x x x      
09NCMOCGW20 580-15053-9 x x x      
Trip Blank 580-15053-10 x x       
09NCMOCGW21 580-15087-1 x x x      
09NCMOCGW22 580-15087-2 x x x      
09NCMOCGW23 580-15087-3 x x x     FD of 09NCMOCGW21 MS/MSD 

VOCs, GRO, DRO/RRO 
09NCMOCGW24 580-15087-4 x x x      
09NCMOCGW25 580-15087-5 x x x      
09NCMOCGW26 580-15087-6 x x x      
09NCMOCGW27 580-15087-7 x x x      
09NCMOCGW28 580-15087-8 x x x      
Trip Blank 580-15087-9 x x       
09NCMOCGW31 580-15185-1 x x x      
09NCMOCGW32 580-15185-2 x x x     FD of 09NCMOCGW31 
09NCMOCGW33 580-15185-3 x x x     MS/MSD VOCs, GRO, 

DRO/RRO 
09NCMOCGW34 580-15185-4 x x x      
09NCMOCGW35 580-15185-5 x x x      
09NCMOCGW36 580-15185-6 x x x      
09NCMOCGW37 580-15185-7 x x x      
09NCMOCGW38 580-15185-8 x x x      
Trip Blank 580-15185-9 x x       
09NCMOCGW41 580-15437-1 x x x   x x  
09NCMOCGW42 580-15437-2 x x x   x x  
09NCMOCGW43 580-15437-3 x x x   x x  
09NCMOCGW44 580-15437-4 x x x   x x  
09NCMOCGW45 580-15437-5 x x x   x x  
09NCMOCGW46 580-15437-6 x x x   x x  
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Field Sample 
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09NCMOCGW47 580-15437-7 x x x   x x FD of 09NCMOCGW41 
MS/MSD VOCs, GRO, 

DRO/RRO, Metals, Sulfate 
09NCMOCGW48 580-15437-8 x x x   x x  
Trip Blank 580-15437-9 x x       
FD field duplicate 

2.1 SAMPLE RECEIPT CONDITIONS 
All samples were received within 0 to 6 degrees Celsius and in good condition.  

The following analysis was requested on the COC form, but not provided: 

Work Order  Sample No  Lab No.   Analyses 

580-14753-1  Trip Blank  580-14753-9  GRO 

Samples shipped with this trip blank contained GRO concentrations well above the reporting limit 
(RL), and the lack of a trip blank will not affect data usability. 

The custody form was not signed by the sampler for sample delivery groups (SDGs) 580-14560, 
580-15053, 580-15434, or ASG0063; however, the sampler’s name was noted on either the COC 
form or the shipping airbill, and the coolers were shipped with two custody seals. The missing 
signatures on the COC forms will not affect data usability. 

The custody form did not indicate the sampler relinquish date and time for SDG 580-15437. The date 
indicated on the custody seal was used as the relinquish date. The missing information will not affect 
data usability. 

Many sample bottles included in SDG 15434-1 did not have sample identifications (IDs) on the 
containers. The laboratory identified the samples using collection time. 

Holding times from collection to analysis were evaluated using the following criteria:  
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Analyte Method Matrix Holding Time 
VOCs SW8260B Soil 14 days to analysis 
GRO AK101 Soil 28 days to analysis 

DRO/RRO AK102/103 Soil 14 days to extraction, extracts 
analyzed 40 days after extraction 

TOC SW9060 Soil 28 days to analysis 
VOCs SW8260B Water 14 days to analysis 
GRO AK101 Water 28 days to analysis 

DRO/RRO AK102/103 Water 14 days to extraction, extracts 
analyzed 40 days after extraction 

Metals 6020 Water 180 days 
Sulfate 300.0 Water 28 days to analysis 

2.2 BENZENE AND NAPHTHALENE ANALYSIS 
TestAmerica analyzed soil and water samples for benzene and naphthalene by method SW-846 
8260B. The analytical batches are summarized in Table 3. 

Table 3: Benzene and Naphthalene QC Batches 

QC Batch  QC Batch Dates  
Soil 
580-47755 8-5-09 
580-49649 9-3-09 
580-50455 9-17-09 
Water 
580-48207 8-13-09 
580-48286 8-14-09 
580-48996 8-25-09 
580-49247 8-27-09 
580-49349 8-29-09 
580-49813 9-8-09 
580-50444 9-2-09 
580-50043 9-11-09 
580-50620 9-21-09 
580-50785 9-23-09 

Required QC for an analytical batch of up to 20 samples includes an MB, LCS, and MS/MSD pair. 
An MB and LCS and MS/MSD pair were performed with each batch, though not all MS/MSDs were 
from project samples as noted below.  

SDG 14864 had project samples initially analyzed in batch 48207, which included most samples from 
this SDG. All QC, including a project MS/MSD, were within acceptance criteria. Samples 
09NCMOCGW09, -10 and -11 required dilutions and reanalysis and were analyzed in batch 48286.  
The samples were reanalyzed within holding times. No MS was performed on project samples in batch 
48286, which is a deviation from QSM guidelines. However, LCS spike recoveries were within limits 
and the data is usable for its purpose of establishing initial concentrations of contaminants before 
treatment.   
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SDG 15053 had project samples initially analyzed in batch 48996, which included most samples from 
this SDG. All QC, including a project MS/MSD, met acceptance criteria. Samples 09NCMOCGW16, -
18 and -19 required dilutions and reanalysis, and were analyzed in batch 49247.  The samples were 
reanalyzed within holding times. No MS was performed on project samples in batch 49247, which is a 
deviation from QSM guidelines. However, LCS spike recoveries were within limits and the data is 
usable for its purpose of determining concentrations of contaminants during treatment.   

SDG 15185 had project samples initially analyzed in batch 49813, which included most samples from 
this SDG. The MS/MSD was performed on sample 09NCMOCGW33, which had naphthalene 
concentrations greater than 4 times the spike amount. The MSD failed to meet acceptance criteria due 
to the presence of high target analyte, naphthalene. The benzene recoveries for the MS/MSD met 
acceptance criteria. All other QC were within method acceptance criteria. No qualification was 
necessary due to the high concentrations of target analyte in the failed MSD. Samples 
09NCMOCGW31 and -32 required dilutions and reanalysis and were analyzed in batch 50043.  The 
samples were reanalyzed outside of holding times as noted below. No matrix spike was performed on 
project samples in batch 50043, which is a deviation from QSM guidelines. However, LCS and LCSD 
spike recoveries were within limits and the data is usable for its purpose of determining concentrations 
of contaminants during treatment.    

SDG 15437 had project samples initially analyzed in batch 50620, which included most samples from 
this SDG.  All QC, including a project MS/MSD, met acceptance criteria. Samples 09NCMOCGW42, -
44, -45, -46, -47 and -48 were reanalyzed in batch 50785 due to required dilutions or sample carryover. 
No matrix spike was performed on project samples in batch 50785, which is a deviation from QSM 
guidelines. However, LCS recoveries were within limits and the data is usable for its purpose of 
determining concentrations of contaminants after treatment.  

The following items were reviewed and met SAP/method criteria, and were within SAP control limits: 
MBs, LCS recoveries, and the MS/MSD RPDs. 

Headspace was observed in three of the VOC vials for sample 09NCMOCGW08 at sizes ranging 
from 5 to 14 millimeters (mm). It was assumed that the sample with the smallest air bubble was used 
for analysis and associated results were qualified as estimated (J). Headspace was also observed in 
one vial for the following samples: 

Sample ID    Air Bubble Size 

09NCMOCGW07   14 mm 
09NCMOCGW11    6 mm 
Trip Blank SDG ( 580-15053)  4 mm 
Trip Blank SDG ( 580-15185)  7 mm 
Trip Blank SDG ( 580-15437)  6+ mm 

It was assumed that vials with no headspace were used for analysis and no further qualifiers were 
assigned. 

Holding times were exceeded for all samples in SDG 580-15084-1 by three to four days due to 
instrument malfunction. Results were qualified as estimated (QL) and may be associated with a low 
bias. While there is potential for low bias, the results are still usable for project purposes in 
determining the presence of naphthalene.  

Naphthalene concentrations for the original run for samples 09NCMOCGW21 and 09NCMOCGW22 
exceeded the calibration range and were qualified as not preferred (NP) because a reanalysis within 
the calibration range was available.  

Naphthalene results were analyzed six days outside the holding time for samples 09NCMOCGW21, 
09NCMOCGW22, 09NCMOCGW25, 09NCMOCGW26, and 09NCMOCGW27. Results reported 
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outside the holding time were qualified as estimated (QL) to indicate a potential low bias. While 
holding times were exceeded, the results are still usable as estimates.  

Naphthalene results were analyzed three days outside the holding time for samples 
09NCMOCGW31 and 09NCMOCGW32. Results reported outside the holding time were qualified as 
estimated (QL) to indicate potential low bias.  

Surrogate recoveries were outside control limits as follows: 

Sample No.  Surrogate  Recovery   Acceptance Limits 

Soil: 
09NCMOCSB05 Trifluorotoluene  64   75-125 
09NCMOCSB06 Trifluorotoluene  38   75-125 
09NCMOCSB07 Trifluorotoluene  73   75-125 
09NCMOCSB08 Trifluorotoluene  188   75-125 
09NCMOCSB08 Toluene-d8  189   85-115 
09NCMOCSB10 Trifluorotoluene  184   75-125 
09NCMOCSB11 Trifluorotoluene  149   75-125 
09NCMOCSB12 Trifluorotoluene  186   75-125 
09NCMOCSB13 Trifluorotoluene  149   75-125 
09NCMOCSB15 Trifluorotoluene  182   75-125 
09NCMOCSB15 Toluene-d8  127   85-115 
09NCMOCSB16 Trifluorotoluene  66   75-125 
09NCMOCSB18 Trifluorotoluene  72   75-125 
09NCMOCSB19 Trifluorotoluene  50   75-125 
09NCMOCSB19 Toluene-d8  117   85-115 
09NCMOCSB20 Trifluorotoluene  56   75-125 
09NCMOCSB21 Trifluorotoluene  56   75-125 
09NCMOCSB21 Toluene-d8  123   85-115 
09NCMOCSB23 Trifluorotoluene  140   75-125 
09NCMOCSB24 Trifluorotoluene  137   75-125 
09NCMOCSB24 Toluene-d8  138   85-115 
09NCMOCSB25 Toluene-d8  123   85-115 
09NCMOCSB26 Trifluorotoluene  161   75-125 
09NCMOCSB28 Trifluorotoluene  152   75-125 
09NCMOCSB28 Toluene-d8  131   85-115 
09NCMOCSB31 Trifluorotoluene  139   75-125 
09NCMOCSB31 Toluene-d8  123   85-115 
09NCMOCSB32 Trifluorotoluene  162   75-125 
09NCMOCSB33 Toluene-d8  123   85-115 
09NCMOCSB29 Trifluorotoluene  139   75-125 

Water: 
09NCMOCGW21 Fluorobenzene  66   80-120 
09NCMOCGW21 Trifluorotoluene  818   80-120 
09NCMOCGW21 Toluene-d8  830   85-120 
09NCMOCGW22 Fluorobenzene  47   80-120 
09NCMOCGW22 Trifluorotoluene  637   80-120 
09NCMOCGW22 Toluene-d8  896   85-120 
09NCMOCGW23 Fluorobenzene  500   80-120 
09NCMOCGW23 Toluene-d8  167   85-120 
09NCMOCGW24 4-Bromofluorobenzene 123   75-120 
09NCMOCGW26 Trifluorotoluene  121   80-120 
Trip Blank  Trifluorotoluene  79   80-120 
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Per Table 5-2 of the SAP, results associated with one or more failed QC criteria, such as a 
surrogate, are QH or QL qualified to indicate a high or low bias, respectively. Only detected results 
are qualified when a high bias exists while all results associated with a low bias are qualified. If both 
high and low surrogate recoveries were observed, all associated results were qualified Q with no 
indication of bias. For dilutions reported without surrogate recoveries, surrogate results for the 
original run were used for qualification since the same extract was used and the same bias would 
exist. Recoveries for surrogates not listed in the SAP were reported for some samples. Since these 
results were not required by the SAP, they were not reviewed.  

MS/MSD recoveries were outside control limits as follows: 

Sample No.  Analyte   Recovery   Acceptance Limits 

09NCMOCSB11 Benzene  38/42   75-125 
09NCMOCSB11 Naphthalene  NE 
09NCMOCSB14 Naphthalene  NE  
09NCMOCGW23 Naphthalene  175/235  55-140 
09NCMOCGW33 Naphthalene  NE 
NE – Not evaluated. Sample concentration is >4x spike concentration. 

A total of three soil and five water MS/MSDs were collected and analyzed for these parameters. For 
both matrixes, the majority of spiked samples were in control and qualification was limited to the 
spiked samples. Benzene results for sample 09NCMOCSB11 and naphthalene results for sample 
09NCMOCGW23 were M qualified to indicate a matrix effect was present. 

2.3 GRO ANALYSES 
TestAmerica analyzed soil and water samples for GRO by ADEC method AK101. The sample 
analytical batches are summarized in Table 4. 

 

Table 4: GRO QC Batches 

QC Batch QC Batch Date 
Soil 
580-47721 8-5-09 
580-49121 8-26-09 
580-50596 9-21-09 
Water 
580-48257 8-13-09 
580-49058 8-25-09 
580-49452 8-31-09 
580-49163 8-26-09 
580-49452 9-1-09 
580-50606 9-21-09 

Required QC for an analytical batch of up to 20 samples includes an MB, LCS, and MS/MSD pair. 
An MB, LCS, and MS/MSD pair were performed with each batch.  

The following items were reviewed and met SAP/method criteria and were within SAP control limits: 
LCS recoveries, MS/MSD recoveries, and RPDs. 
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The holding time was exceeded for the following sample: 

Sample ID  Lab No.   Days Outside Hold Time 

Trip Blank  580-15053  1 

Results were qualified as estimated (QL) and may be associated with a low bias. 

GRO was detected in the MB at a concentration greater than the MDL, but less than 1/2 the RL as 
follows: 

Batch No. Units Concentration Comments 

580-47721 mg/kg 0.64  Associated sample concentrations> RL 

Qualification was not required. 

Surrogate recoveries were outside SAP control limits as follows: 

Sample No.  Surrogate   Recovery  Acceptance Limits 

09NCMOCSB06 Trifluorotoluene   45  50-150 
09NCMOCSB08 Trifluorotoluene   262  50-150 
09NCMOCSB08 4-Bromofluorobenzene  289  50-150 
09NCMOCSB10 Trifluorotoluene   344  50-150 
09NCMOCSB11 Trifluorotoluene   198  50-150 
09NCMOCSB11 4-Bromofluorobenzene  245  50-150 
09NCMOCSB12 Trifluorotoluene   233  50-150 
09NCMOCSB12 4-Bromofluorobenzene  155  50-150 
09NCMOCSB13 Trifluorotoluene   171  50-150 
09NCMOCSB13 4-Bromofluorobenzene  271  50-150 
09NCMOCSB15 Trifluorotoluene   169  50-150 
09NCMOCSB15 4-Bromofluorobenzene  284  50-150 
09NCMOCSB16 4-Bromofluorobenzene  297  50-150 
09NCMOCSB18 4-Bromofluorobenzene  1090  50-150 
09NCMOCSB19 4-Bromofluorobenzene  243  50-150 
09NCMOCSB21 Trifluorotoluene   184  50-150 
09NCMOCSB21 4-Bromofluorobenzene  471  50-150 
09NCMOCSB22 Trifluorotoluene   168  50-150 
09NCMOCSB22 4-Bromofluorobenzene  196  50-150 
09NCMOCSB23 Trifluorotoluene   189  50-150 
09NCMOCSB24 Trifluorotoluene   184  50-150 
09NCMOCSB24 4-Bromofluorobenzene  1790  50-150 
09NCMOCSB25 Trifluorotoluene   226  50-150 
09NCMOCSB25 4-Bromofluorobenzene  384  50-150 
09NCMOCSB26 Trifluorotoluene   235  50-150 
09NCMOCSB26 4-Bromofluorobenzene  235  50-150 
09NCMOCSB28 Trifluorotoluene   225  50-150 
09NCMOCSB28 4-Bromofluorobenzene  289  50-150 
09NCMOCSB31 Trifluorotoluene   224  50-150 
09NCMOCSB31 4-Bromofluorobenzene  256  50-150 
09NCMOCSB32 Trifluorotoluene   275  50-150 
09NCMOCSB33 Trifluorotoluene   200  50-150 
09NCMOCSB33 4-Bromofluorobenzene  222  50-150 
09NCMOCSB34 Trifluorotoluene   158  50-150 
09NCMOCSB34 4-Bromofluorobenzene  145  50-150 
09NCMOCSB29 Trifluorotoluene   193  50-150 
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09NCMOCSB29 4-Bromofluorobenzene  212  50-150 

Water: 
09NCMOCGW22 4-Bromofluorobenzene  154  50-150 
09NCMOCGW32 4-Bromofluorobenzene  152  50-150 
09NCMOCGW42 4-Bromofluorobenzene  165  50-150 
09NCMOCGW43 4-Bromofluorobenzene  157  50-150 

Detected results associated with high recoveries were qualified QH to indicate that one or more QC 
criteria failed, with a high bias. All results associated with low recoveries were qualified QL to 
indicate that one or more QC criteria failed, with a low bias. Only one sample had a low surrogate 
recovery with the remainder exceeding surrogate recovery limits. Matrix interference is suspected in 
both cases. Sample results are usable as estimates for ISCO study purposes, though the accuracy 
of the results is questionable.  

MS/MSD GRO recoveries were outside control limits for sample 09NCMOCSB11. The sample GRO 
concentration was greater than four times the spike concentration, and evaluation of recoveries is 
not required. No qualifiers were assigned.  

2.4 DRO/RRO ANALYSES  
TestAmerica analyzed the soil and water samples for DRO/RRO by ADEC method AK102/103. QC 
batches are summarized in Table 5. 

Table 5: DRO/RRO QC Batches 

QC Batch QC Batch Date 
Soil 
580-46874 (DRO 
only) 

7-22-09 

580-47734 8-5-09 
580-49119 8-26-09 
580-50657 9-22-09 
Water 
9070075 7-26-09 
580-48117 8-11-09 
580-48999 8-24-09 
580-50480 9-18-09 
580-49270 8-27-09 
580-49666 9-3-09 
580-50656 9-22-09 

Required QC for a batch of up to 20 samples includes an MB, LCS/LCSD, and MS/MSD pair. An MB 
and LCS/LCSD were analyzed with each batch. An MS/MSD was included in the majority of batches, 
and the SAP-required frequency was met. 

The following items were reviewed and met SAP/method criteria, and were within SAP control limits: 
MS/MSD RPDs. MS/MSDs were not analyzed in batches 9070075, 46874, and 50480 due to 
insufficient sample quantities or because MS/MSD was not specified on the CoC form. The 
LCS/LCSD recoveries and RPDs met control limits.  
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Insufficient preservation was used for sample 09NCMOCGW09 (one 1-liter amber). The hydrogen 
ion concentration was adjusted at the laboratory prior to preparation using hydrochloric acid. A QL 
qualifier was assigned to the DRO and RRO results to indicate potential low bias.  

Several samples in SDG 580-15053 were re-extracted between 19 and 23 days outside the holding 
time because the LCS for the original sample set was outside control limits. The holding time to 
extraction was exceeded by >2x the hold time. The LCS control limit exceedance was considered to 
be less of an impact on data quality, and the original results should be reported. Results for the 
re-extraction are qualified as NP. 

Surrogate recoveries were outside SAP control limits as follows: 

Sample No.   Surrogate  Recovery Acceptance Limits 

09NCMOCSB06  n-Triacontane-d62 189  50-150 
09NCMOCSB09  n-Triacontane-d62 151  50-150 
09NCMOCSB11  n-Triacontane-d62 189  50-150 
09NCMOCSB12  n-Triacontane-d62 179  50-150 
09NCMOCSB24  n-Triacontane-d62 156  50-150 
09NCMOCGW04  n-Triacontane-d62 866  50-150 
09NCMOCGW04  o-Terphenyl  821  50-150 
09NCMOCGW12  n-Triacontane-d62 159  50-150 

Detected results associated with high recoveries were qualified QH to indicate that one or more QC 
criteria failed, with a high bias. The RRO result for sample 09NCMOCGW12 was also associated 
with a high LCS/LSCD RPD (discussed below with SDG 580-15053); the final RRO qualifier for this 
sample, with the combined QC outliers, is a Q with an unknown bias. 
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Surrogates were diluted out in the analysis of the following samples: 

Soil: 
09NCMOCSB02 
09NCMOCSB04 
09NCMOCSB07 
09NCMOCSB08 
09NCMOCSB10 
09NCMOCSB13 
09NCMOCSB15 
09NCMOCSB16 
09NCMOCSB18 
09NCMOCSB19 
09NCMOCSB21 
09NCMOCSB22 
09NCMOCSB25 
09NCMOCSB26 
09NCMOCSB28 
09NCMOCSB31 
09NCMOCSB33 
09NCMOCSB29 

Dilution Factor 
50 
50 
50 
50 
50 
10 
50 
50 
50 
50 
50 
50 
100 
50 
100 
100 
100 
100 

Water: 
09NCMOCGW04 
09NCMOCGW05 
09NCMOCGW06 
09NCMOCGW07 
09NCMOCGW08 
09NCMOCGW09 
09NCMOCGW10 
09NCMOCGW15 
09NCMOCGW16 
09NCMOCGW20 
09NCMOCGW21 
09NCMOCGW22 
09NCMOCGW23 
09NCMOCGW24 
09NCMOCGW25 
09NCMOCGW26 
09NCMOCGW27 
09NCMOCGW28 
09NCMOCGW31 
09NCMOCGW32 
09NCMOCGW33 
09NCMOCGW34 
09NCMOCGW35 
09NCMOCGW36 
09NCMOCGW37 
09NCMOCGW38 

 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Recoveries could not be evaluated. No qualifiers were required. 

An alternate surrogate from that specified in the SAP was used for samples analyzed at the 
TestAmerica-Anchorage laboratory. The surrogate 1-Chlorooctadecane was used. Recoveries were 
with laboratory control limits of 50 to 150 percent (%), and no data qualifiers were assigned.  

DRO/RRO were detected in the MB at a concentration greater than the MDL, but less than 1/2 the 
RL as follows: 

Batch No. Analyte  Units  Concentration 

580-46874 DRO  mg/kg  4.8 
580-50657 DRO  mg/kg  6.17 
580-49666 DRO  mg/L  0.0342 
580-49666 RRO  mg/L  0.0385  

DRO and RRO concentrations in associated samples were greater than the RL and greater than 10 
times the concentration detected in the method blank, thus qualification was not required. 

LCS recoveries were outside control limits as follows: 
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Batch No.  Analyte  Recovery (%)  Acceptance Limits 

48117/SDG 14864 RRO  121/132 60-120 (lab limit, none in SAP) 
48999/SDG15053 DRO  -/66; RPD 34 75-125; RPD <20 
48999/SDG15053 RRO  RPD 45  20 
49666/SDG15185 DRO  RPD 38  20 
49666/SDG15185 RRO  RPD 27  20 

Qualifiers were assigned as follows: 

 Batch 48117: All detected RRO results for samples included in this batch were QH qualified 
due to the high bias. 

 Batch 48999: All DRO results for samples included in this batch were detected and QL 
qualified due to the low bias. 

 Batch 48999: All detected RRO results for samples included in this batch were qualified with 
a Q to indicate one or more QC criteria failed with an unknown bias. 

 Batch 49666: All detected DRO/RRO results for samples included in this batch were 
qualified with a Q to indicate one or more QC criteria failed with an unknown bias. 

MS/MSD recoveries were outside control limits as follows: 

Sample No.  Analyte  Recovery  Acceptance Limits 

09NCMOCSB11 DRO/RRO NE 
09NCMOCSB14 DRO  -74/1   75-125 
09NCMOCSB14 RRO  NE 
09NCMOCSB32 DRO  NE 
09NCMOCSB32 RRO 148/289; RPD 42  60-120; RPD <21 
09NCMOCGW06 DRO  NE 
09NCMOCGW06 RRO  190/-   60-120 (lab limit, none in SAP) 
09NCMOCGW16 DRO/RRO NE 
09NCMOCGW23 DRO/RRO NE 
09NCMOCGW33 DRO  NE 
09NCMOCGW33 RRO  121/46   53-118 (lab limit, none in SAP) 
09NCMOCGW47 RRO  119/-   53-118 (lab limit, none in SAP) 

NE = Not evaluated.  Sample concentration is >4x spike concentration. 
- Within control limits 

A total of three soil and five water MS/MSDs were collected and analyzed for these parameters.  

For soils, the one DRO MS/MSD outside control limits had a sample concentration 3.6 times the 
spike concentration, and the one RRO MS/MSD outside control limits had a sample concentration 
1.5 times the spike concentration. No qualifiers were assigned to the DRO result due to the high 
analyte concentration. The RRO result for sample 09NCMOCSB32 was M qualified to indicate a 
matrix effect was present. No other qualifiers were assigned since the majority of MS/MSD results 
were either in control, or the sample concentration was too high for evaluation. 

For waters, the matrix was considered to be changing during the course of the pilot study 
investigation (day 3, day 7, day 14, etc.), so qualification was limited to the single data sets collected 
at the same time frame. For samples 09NCMOCGW06 and 09NCMOCGW47, the RRO result for the 
spiked sample only were M qualified to indicate a matrix effect was present. Other RRO results in the 
data set were not qualified because the MSD recovery and MS/MSD RPD were within control limits. 
Both the MS and MSD recoveries for sample 09NCMOCGW33 were outside of control limits and all 
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RRO results collected with this sample (SDG 580-15185-1) were M qualified to indicate a matrix 
effect was present. Since both high and low exceedances were observed, bias is unknown.  

2.5 METALS ANALYSES (ARSENIC, CHROMIUM, AND LEAD) 
TestAmerica analyzed water samples for the metals by SW-846 method 6020. QC batches are 
summarized in Table 6.  

Table 6: Metals QC Batches 

QC Batch QC Batch Date 
Water 
580-49209 8/27/09 
580-50906 9-25-09 

Required QC for a batch of up to 20 samples includes an MB, LCS, and MS/MSD pair. An MB, 
MS/MSD, and LCS were analyzed per batch.  

The following items were reviewed and met SAP criteria, and were within laboratory control limits: 
MS/MSD recoveries and RPDs, and LCS recoveries. 

The laboratory included laboratory duplicate results in the analytical data package. Laboratory 
duplicates were not required by the SAP with precision being reported through MS/MSD pair RPDs 
and field duplicate RPDs. Laboratory duplicate results were not reviewed. 

Chromium was detected in the MB at a concentration greater than the MDL, but less than the RL as 
follows: 

Batch No. Analyte  Units Concentration MDL  RL 

580-49209 Chromium mg/L 0.0018  0.00037 0.002 
580-50906 Arsenic mg/L  0.0013  0.00024 0.002 

Associated results were detected at concentrations >RL, but less than ten times the concentration in 
the method blank; sample results were B flagged with a potential high bias. The results were used as 
a measurement of treatment effectiveness and are usable for that purpose with qualification. The 
affected samples are listed in Section 2.9. 

2.6 TOTAL ORGANIC CARBON ANALYSES  
TestAmerica analyzed soil samples for TOC by SW-846 method 9060. Laboratories used and QC 
batches are summarized in Table 7.  

Table 7: Total Organic Carbon QC Batches 

Lab QC Batch QC Batch Date 
Soil: 

TestAmerica-West 
Sacramento 

9219575 8-9-09 

TestAmerica-Tacoma 580-50534 9-18-09 
TestAmerica-Tacoma 580-50639 9-21-09 
TestAmerica-Tacoma 580-50865 9-24-09 
TestAmerica-Tacoma 580-50999 9-25-09 
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Required QC for a batch of up to 20 samples includes an MB and a laboratory duplicate. An MB, 
LCS, and MS/MSD pair were analyzed per batch, with the exception of batch 580-50865. The 
method QC requirement was met for all other batches. Samples submitted under SDG 580-15434 
included an MS/MSD pair, but they were extracted in two separate batches, 580-50865 and 580-
50999, on successive days. The MS/MSD submitted with SDG 580-15434 was analyzed in batch 
580-50999. The MS/MSD recoveries for batch 580-50999 are further described below. The LCS in 
batch 580-50865 met acceptance limits. Batch precision could not be evaluated for project samples 
in batch 580-50865. Sample results from SDG 580-15434 were used to determine the effectiveness 
of the ISCO treatment and results are usable for that purpose. Sample  09NCMOCSB31 was M 
qualified due to out-of-control recoveries. Soil matrix heterogeneity at the site may have impacted the 
accuracy and precision of the sample.  

SDG 580-14753 had the TOC analyses of twelve samples subcontracted to TestAmerica-West 
Sacramento for analyses. All results from this SDG were reported without qualification. All other TOC 
analyses were performed by TestAmerica-Tacoma.  

The following items were reviewed and met SAP criteria and were within laboratory control limits: MB 
and LCS recoveries. 

Holding times were exceeded for all samples analyzed for TOC in SDG 580-15084 by two to five 
days due to instrument failure. Results were detected and were qualified as estimated (QL). Results 
may be associated with a low bias.  

MS/MSD recoveries were outside control limits as follows: 

Sample No.  Analyte  Recovery  Acceptance Limits 

09NCMOCSB31 TOC  147/-  76-128 
09NCMOCSB31 TOC  RPD 32  <28 

A total of four MS/MSD pairs were analyzed, and results for three of the four were in control. Sample 
09NCMOCSB31 was M qualified to indicate a matrix effect was present. 

2.7 SULFATE 
TestAmerica analyzed water samples for sulfate by EPA Method 300.0. QC batches are summarized 
in Table 8.  

Table 8: Sulfate QC Batches 

QC Batch QC Batch Date 
Water 
580-48614 8-14-09 
580-49693 9-2-09 
580-51063 9-28-09 

Required QC for a batch of up to 20 samples includes an MB and LCS, an MB and LCS/LCSD, and 
MS/MSD. Samples from SDG 14864 were initially analyzed on 8-14-09 in QC batch 580-48614. 
Samples 09NCMOCGW04 and -05 exceeded the calibration range and were diluted and reanalyzed 
on 9-2-09 in QC batch 49693. Sample 09NCMOCGW06, which was also the MS/MSD sample in 
batch 580-580-48614, was used as the batch duplicate for 49693 and it met acceptance criteria for 
duplicate precision. All QC met acceptance criteria in both batches. Sample results are accepted 
without qualification for QC other than holding times for the out-of-range samples that required 
reanalysis at a dilution. The diluted sample results are qualified QL due to low potential bias from 
holding time exceedence.   
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The following items were reviewed and met SAP criteria, and were within laboratory control limits: 
MB, and LCS/LCSD recoveries and RPDs. 

Sulfate concentrations for samples 09NCMOCGW04 and 09NCMOCGW05 exceeded the calibration 
range. These results were reanalyzed one day outside hold time. Original results were qualified as 
NP and the second set of results should be reported. Results analyzed outside the hold time were 
qualified as estimated (QL) and may be associated with a low bias. 

MS/MSD recoveries for sulfate were outside control limits for sample 09NCMOCGW47. The sample 
concentration was greater than four times the spike concentration, and evaluation of MS/MSD 
recoveries is not required. No data qualifiers were assigned.  

2.8 FIELD QA/QC 
Field QC samples included field duplicate pairs and MS/MSD pairs. The same methods used to 
analyze the investigative samples were used to analyze the field QC samples. 

2.8.1 Field Sample Duplicates 

Comparison of field sample duplicate results to the associated parent sample results provides 
precision information for the overall sample collection and analytical process, including possible 
variability related to sample collection, handling, shipping, storage, preparation, and analysis. The 
RPD between the primary (parent) sample and field duplicate sample also accounts for the variation 
of target analyte concentrations within a matrix. This variability is assessed by evaluating the 
calculated RPDs between the field duplicates and the associated parent samples. In cases where a 
target analyte was not detected above the RL in both the field duplicate and parent sample, an RPD 
would not be valid, and therefore was not calculated. The RPD assessment criterion for the MS/MSD 
RPD provided in the SAP was used to evaluate the field duplicates. 

2.8.1.1 FIELD DUPLICATE FREQUENCIES 

Field sample duplicate pairs are required by the SAP at a rate of 10%. Field duplicates were 
collected for each method and matrix at the following frequencies: 

 Three field duplicate pairs were collected for the soil matrix and submitted to the laboratory 
for analysis for benzene, naphthalene, GRO, RRO, and TOC, at a frequency of 12%. 

 Three field duplicate pairs were collected for the soil matrix and submitted to the laboratory 
for analysis for DRO, at a frequency of 10%. 

 Five field duplicate pairs were collected for the water matrix and submitted to the laboratory 
for analysis for benzene, naphthalene, GRO, and RRO, at a frequency of 14%. 

 Five field duplicate pairs were collected for the water matrix and submitted to the laboratory 
for analysis for DRO, at a frequency of 13%. 

 Two field duplicate pairs were collected for the water matrix and submitted to the laboratory 
for analysis for arsenic, chromium, lead, and sulfate, at a frequency of 14%. 

2.8.1.2 FIELD DUPLICATE RPDS 

Table 9 lists the RPDs calculated between field duplicate and parent sample results for target 
analytes that were detected above the RL in both the parent and field duplicate sample.  
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Table 9: Field Sample Duplicate Pair Results 

Parent Sample ID 
(Laboratory 
Sample ID) 

Field Duplicate 
Sample ID 

(Laboratory 
Sample ID) Compound Units 

Parent 
Field 

Sample 
Field 

Duplicate 
RPD 
(%) 

Soil: 
09NCMOCSB11 
(580-14753-7) 

09NCMOCSB12 
(580-14753-8) 

Benzene µg/kg 4300 1100 119 
Naphthalene µg/kg 270000 48000 140 

GRO mg/kg 1600 350 128 
DRO mg/kg 6500 910 151 
RRO mg/kg 5300 5300 0 

Total Organic Carbon mg/kg 261000 238000 9 
09NCMOCSB18 
(580-15084-6) 

09NCMOCSB21 
(580-15084-9) 

Benzene µg/kg 490 1300 91 
Naphthalene µg/kg 190000 460000 83 

GRO mg/kg 1000 5900 142 
DRO mg/kg 77000 95000 21 
RRO mg/kg 7600 9900 26 

Total Organic Carbon mg/kg 150000 150000 0 
09NCMOCSB26 
(580-15434-2) 

09NCMOCSB31 
(580-15434-5) 

Benzene µg/kg 1400 2000 35 
Naphthalene µg/kg 270000 280000 4 

GRO mg/kg 1900 2000 5 
DRO mg/kg 170000 150000 13 
RRO mg/kg 7600 8100 6 

Total Organic Carbon mg/kg 200000 200000 0 
Water: 
09NCMOCGW09 
(580-14864-6) 

09NCMOCGW10 
(580-14864-7) 

Benzene µg/L 72 74 3 
Naphthalene µg/L 380 330 14 

GRO mg/L 2.6 2.4 8 
DRO mg/L 24 20 18 
RRO mg/L 2.3 2.0 14 

Arsenic mg/L 0.0052 0.0036 36 
Chromium mg/L 0.016 0.012 29 

Lead mg/L 0.013 0.01 26 
Sulfate mg/L 25 27 8 

09NCMOCGW12 
(580-15053-1) 

09NCMOCGW13 
(580-15053-2) 

Benzene µg/L 69 70 1 
Naphthalene µg/L 120 88 31 

GRO mg/L 39 29 29 
DRO mg/L 11 13 17 
RRO mg/L 1.3 1.0 26 

09NCMOCGW21 
(580-15087-1) 

09NCMOCGW23 
(580-15087-3) 

Benzene µg/L 4.8 3.0 46 
Naphthalene µg/L 78 50 44 

GRO mg/L 0.81 0.70 15 
DRO mg/L 20 24 18 
RRO mg/L 1.8 2.7 40 

09NCMOCGW31 
(580-15185-1) 

09NCMOCGW32 
(580-15185-2) 

Benzene µg/L 71 71 0 
Naphthalene µg/L 290 290 0 
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Parent Sample ID 
(Laboratory 
Sample ID) 

Field Duplicate 
Sample ID 

(Laboratory 
Sample ID) Compound Units 

Parent 
Field 

Sample 
Field 

Duplicate 
RPD 
(%) 

GRO mg/L 2.5 2.8 11 
DRO mg/L 20 28 33 
RRO mg/L 1.7 1.8 6 

09NCMOCGW41 
(580-15437-1) 

09NCMOCGW47 
(580-15437-7) 

Benzene µg/L 32 32 0 
Naphthalene µg/L 2.9 3.7 24 

GRO mg/L 1.5 1.5 0 
DRO mg/L 9.8 11 12 
RRO mg/L 0.92 1.2 26 

Arsenic mg/L 0.0034 0.0036 6 
Chromium mg/L 0.0054 0.0057 5 

Lead mg/L 0.0003 0.00028 7 
Sulfate mg/L 3100 4800 43 

Note: Bold exceeds MS/MSD RPD criteria in SAP; MS/MSD criteria is being used as blind duplicate precision  
ID = identification 

RPDs which exceed SAP criteria are shown in bold font in Table 9. 

For soil samples, the RPD exceeds the SAP MS/MSD RPD criteria for benzene for all duplicate 
pairs. Because of the observed imprecision, all detected benzene results for soil samples were 
qualified J. 

For soil samples, the RPD exceeds the SAP MS/MSD RPD criteria for naphthalene, GRO, and DRO, 
for two of the three duplicate pairs. These duplicate pairs are representative of pretreatment 
conditions (09NCMOCSB11) and day 7 conditions (09NCMOCSB18). All detected pretreatment and 
day 7 samples for naphthalene, GRO, and DRO, were qualified J (SDGs 580-14753 and 580-
15084). 

For soil samples, the RPD exceeds the SAP MS/MSD RPD criteria for RRO for one of the three 
duplicate pairs. This duplicate pair is representative of day 7 conditions. Because of the observed 
imprecision, all detected RRO results for day 7 soil samples were qualified J (SDG 580-15084). 

For water samples, the RPD exceeds the SAP MS/MSD RPD criteria for the following sample sets: 

Parent Sample SDG Description Analyte 
09NCMOCGW09 580-14864 Pre-treatment Arsenic 

Chromium  
Lead 

09NCMOCGW12 580-15053 Day 3 Naphthalene 
09NCMOCGW21 580-15087 Day 7 Benzene 

Naphthalene 
RRO 

09NCMOCGW31 580-15185 Day 14 DRO 
09NCMOCGW41 580-15437 Day 28 Sulfate 
 

All detected results for the affected analyte were qualified J in the associated SDG, which contains 
samples collected under the same set of conditions as the duplicate pair. 
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2.8.2 Matrix Spikes and Matrix Spike Duplicates  

The MS/MSD samples are spiked in the laboratory with known concentrations of target analytes. The 
MS/MSD sample results provide information on possible matrix effects encountered during sample 
extraction, digestion, and analysis. Analytical results from MS/MSD samples are used to evaluate the 
sample matrix, method efficiency and applicability, accuracy, and precision. Accuracy was assessed 
by calculating the percent recovery of the target analytes added to the primary sample; precision was 
assessed by calculating the RPD for the MS/MSD sample pairs.  

MS/MSD sample pairs are required by the SAP at a rate of one MS/MSD pair per 20 samples per 
matrix. MS/MSD sample pairs were collected at the following frequencies: 

 Three MS/MSD pairs from the soil matrix were analyzed by the laboratory for benzene, 
naphthalene, GRO, and RRO at a frequency of 12%. 

 Three MS/MSD pairs from the soil matrix were analyzed by the laboratory for DRO at a 
frequency of 10%. Four MS/MSD pairs from the soil matrix were analyzed by the laboratory 
for TOC at a frequency of 15%. 

 Five MS/MSD pairs from the water matrix were analyzed by the laboratory for benzene, 
naphthalene, GRO, and RRO at a frequency of 14%. 

 Five MS/MSD pairs were collected for the water matrix and submitted to the laboratory for 
analysis for DRO, at a frequency of 13%. 

 Two MS/MSD pairs from the water matrix were analyzed by the laboratory for sulfate and 
metals at a frequency of 14%. 

MS and MSD recoveries and RPDs are discussed in Sections 2.2 through 2.7. Some extraction 
batches did not include project MS/MSD samples, which is a deviation from the QSM. The failure to 
include the MS/MSD in the batches, including the impact to data quality, is also addressed in 
sections 2.2 through 2.7 under the individual analyses,  

2.8.3 Trip Blanks  

Aqueous and soil trip blanks are included in shipments containing surface or ground water samples 
which are submitted to the laboratory for VOC and GRO analyses. Trip blanks are collected to 
assess the potential for VOC cross-contamination introduced by sample bottles or during sample 
handling during field operations, shipping, or storage at the laboratory. 

GRO was detected in the trip blank at a concentration greater than the MDL, but less than half of the 
RL with soil samples shipped on 21 August in SDG 15084. GRO was reported at less than ten times 
the trip blank result in sample 09NCMOCSB23. The sample result is B flagged to indicate trip blank 
contamination.  

Benzene was detected in the trip blank at a concentration greater than the MDL, but less than 1/2 
the RL in water samples shipped on 21 August 2009 in SDG 15087. Benzene was analyzed at a 10X 
dilution due to previous foaming problems. After accounting for the dilution factor, benzene was 
detected at concentrations < RL in sample 09NCMOCGW26. Benzene results in this sample are UB 
qualified to indicate they are indistinguishable from the trip blank contamination. 

Naphthalene was detected in the trip blank at a concentration greater than the MDL (0.95 µg/L), but 
less than the RL with water samples shipped on 12 September 2009 in SDG 15437. Naphthalene 
was detected at concentrations less than ten times the reported trip blank result in samples 
09NCMOCGW41, -GW44, and-GW47 Affected samples were B flagged to indicate trip blank 
contamination.  
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GRO was detected in the trip blank at a concentration greater than the MDL, but less than the RL 
with soil samples shipped on 12 September 2009 in SDG 15434. GRO was detected at 
concentrations greater than the RL in all associated samples, except samples 09NCMOSB27 and –
SB32. The GRO results for these samples are UB qualified to indicate they are indistinguishable 
from the trip blank contamination. 

2.9 SAMPLE QUALIFIERS 
Sample qualifiers are presented in Table 10. 

Table 10: Sample Qualifiers 

Field Sample 
Identification 

Laboratory 
Sample Number Compounds Affected Reason Flag Bias 

09NCMOCSB05 
09NCMOCSB06 
09NCMOCSB07 
09NCMOCSB16 
09NCMOCSB18 
09NCMOCSB20 
Trip Blank 

580-14753-1 
580-14753-2 
580-14753-3 
580-15084-4 
580-15084-6 
580-15084-8 
580-15087-9 

Benzene 
Naphthalene 

Low surrogate 
recovery 

QL Low 

09NCMOCSB08 
09NCMOCSB10 
09NCMOCSB11 
09NCMOCSB12 
09NCMOCSB13 
09NCMOCSB15 
09NCMOCSB23 
09NCMOCSB24 
09NCMOCSB25 
09NCMOCSB26 
09NCMOCSB28 
09NCMOCSB31 
09NCMOCSB32 
09NCMOCSB33 
09NCMOCSB29 
09NCMOCGW23 
09NCMOCGW24 
09NCMOCGW26 

580-14753-4 
580-14753-6 
580-14753-7 
580-14753-8 
580-15084-1 
580-15084-3 

580-15084-11 
580-15084-12 
580-15434-1 
580-15434-2 
580-15434-4 
580-15434-5 
580-15434-6 
580-15434-7 
580-15434-9 
580-15087-3 
580-15087-4 
580-15087-6 

Benzene 
Naphthalene 

High surrogate 
recovery 

QH High 

09NCMOCSB19 
09NCMOCSB21 
09NCMOCGW21 
09NCMOCGW22 

580-15084-7 
580-15084-9 
580-15087-1 
580-15087-2 

Benzene 
Naphthalene 

High and low 
surrogate 
recoveries 

Q Unknown 



Appendix B – Data Verification Report  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

August 2010 B-25 FINAL 

Field Sample 
Identification 

Laboratory 
Sample Number Compounds Affected Reason Flag Bias 

09NCMOCSB13 
09NCMOCSB14 
09NCMOCSB15 
09NCMOCSB16 
09NCMOCSB17 
09NCMOCSB18 
09NCMOCSB19 
09NCMOCSB20 
09NCMOCSB21 
09NCMOCSB22 
09NCMOCSB23 
09NCMOCSB24 
Trip Blank 

580-15084-1 
580-15084-2 
580-15084-3 
580-15084-4 
580-15084-5 
580-15084-6 
580-15084-7 
580-15084-8 
580-15084-9 

580-15084-10 
580-15084-11 
580-15084-12 
580-15084-13 

Benzene 
Naphthalene 

Holding time 
exceedence 

J/UJ Low 

09NCMOCGW08 580-14864-5 Benzene 
Naphthalene 

Headspace in 
sample vials 

J Low 

09NCMOCGW21 
09NCMOCGW22 
 (Batch 49349) 

580-15087-1 
580-15087-2 

Naphthalene Exceeds 
calibration range 

NP N/A 

09NCMOCGW21 
09NCMOCGW22 
09NCMOCGW25 
09NCMOCGW26 
09NCMOCGW27 
(Batch 49813) 

580-15087-1 
580-15087-2 
580-15087-5 
580-15087-6 
580-15087-7 

Naphthalene Holding time 
exceedence 

QL Low 

09NCMOCGW31 
09NCMOCGW32 

580-15185-1 
580-15185-2 

Naphthalene Holding time 
exceedence 

QL Low 

09NCMOCSB11 580-14753-7 Benzene Low MS/MSD 
recovery 

M Low 

09NCMOCGW23 580-15087-3 Naphthalene High MS/MSD 
recovery 

M High 

09NCMOCGW41 
09NCMOCGW44 
09NCMOCGW47 

58015437 Napthalene Trip blank 
contamination 

B High 

 
09NCMOCSB26 

 
580-15087-6 

Benzene Trip blank 
contamination 

UB High 

Trip Blank 580-15053-10 GRO Holding time 
exceedence 

QL Low 

09NCMOCSB06 580-14753-2 GRO Low surrogate 
recovery 

QL Low 
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Field Sample 
Identification 

Laboratory 
Sample Number Compounds Affected Reason Flag Bias 

09NCMOCSB08 
09NCMOCSB10 
09NCMOCSB11 
09NCMOCSB12 
09NCMOCSB13 
09NCMOCSB15 
09NCMOCSB16 
09NCMOCSB18 
09NCMOCSB19 
09NCMOCSB21 
09NCMOCSB22 
09NCMOCSB23 
09NCMOCSB24 
09NCMOCSB25 
09NCMOCSB26 
09NCMOCSB28 
09NCMOCSB31 
09NCMOCSB32 
09NCMOCSB33 
09NCMOCSB34 
09NCMOCSB29 
09NCMOCGW22 
09NCMOCGW32 
09NCMOCGW42 
09NCMOCGW43 

580-14753-4 
580-14753-6 
580-14753-7 
580-14753-8 
580-15084-1 
580-15084-3 
580-15084-4 
580-15084-6 
580-15084-7 
580-15084-9 

580-15084-10 
580-15084-11 
580-15084-12 
580-15434-1 
580-15434-2 
580-15434-4 
580-15434-5 
580-15434-6 
580-15434-7 
580-15434-8 
580-15434-9 
580-15087-2 
580-15185-2 
580-15437-2 
580-15437-3 

GRO High surrogate 
recovery 

QH High 

09NCMOCSB23 
 
09NCMOCSB27 
09NCMOCSB32 
 

580-15084-11 
 

580-15434-3 
580-15434-8 

GRO Trip blank 
contamination 

UB High 

09NCMOCSB06 
09NCMOCSB09 
09NCMOCSB11 
09NCMOCSB12 
09NCMOCSB24 
09NCMOCGW04 

580-14753-2 
580-14753-5 
580-14753-7 
580-14753-8 

580-15084-12 
580-14864-8 

DRO/RRO High surrogate 
recovery 

QH High 

09NCMOCGW09 580-14864-6 DRO/RRO Insufficient 
preservation 

QL Low 

09NCMOCGW12 580-15053-1 DRO High surrogate 
recovery; low 

LCSD recovery 

J Unknown 

09NCMOCSB02 
09NCMOCSB04 
09NCMOCSB07 
09NCMOCSB08 
09NCMOCSB09 
09NCMOCSB10 
09NCMOCSB11 

580-14560-2 
580-14560-4 
580-14753-3 
580-14753-4 
580-14753-5 
580-14753-6 
580-14753-7 

DRO No surrogate 
reported due to 
sample dilution 

X Unknown 
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Field Sample 
Identification 

Laboratory 
Sample Number Compounds Affected Reason Flag Bias 

09NCMOCSB01 
09NCMOCSB02 
09NCMOCSB03 
09NCMOCSB04 

580-14560-1 
580-14560-2 
580-14560-3 
580-14560-4 

DRO Contamination 
reported in the 
method blank 

B High 

09NCMOCGW12 580-15053-1 RRO High surrogate 
recovery; high 

RPD between LCS 
and LCSD 

Q Unknown 

09NCMOCGW04 
09NCMOCGW05 
09NCMOCGW06 
09NCMOCGW07 
09NCMOCGW08 
09NCMOCGW09 
09NCMOCGW10 
09NCMOCGW11 

580-14864-1 
580-14864-2 
580-14864-3 
580-14864-4 
580-14864-5 
580-14864-6 
580-14864-7 
580-14864-8 

RRO High LCS/LCSD 
recovery 

QH High 

09NCMOCGW13 
09NCMOCGW14 
09NCMOCGW15 
09NCMOCGW16 
09NCMOCGW17 
09NCMOCGW18 
09NCMOCGW19 
09NCMOCGW20 

580-15053-2 
580-15053-3 
580-15053-4 
580-15053-5 
580-15053-6 
580-15053-7 
580-15053-8 
580-15053-9 

DRO Low LCSD 
recovery 

QL Low 

09NCMOCGW13 
09NCMOCGW14 
09NCMOCGW15 
09NCMOCGW16 
09NCMOCGW17 
09NCMOCGW18 
09NCMOCGW19 
09NCMOCGW20 

580-15053-2 
580-15053-3 
580-15053-4 
580-15053-5 
580-15053-6 
580-15053-7 
580-15053-8 
580-15053-9 

RRO High RPD between 
LCS and LCSD 

Q Unknown 

09NCMOCSB32 580-15434-6 RRO High MS/MSD 
recoveries 

M High 

09NCMOCGW06 
09NCMOCGW47 

580-14864-3 
580-15437-7 

RRO High MS recovery M High 

09NCMOCGW31 
09NCMOCGW32 
09NCMOCGW33 
09NCMOCGW34 
09NCMOCGW35 
09NCMOCGW36 
09NCMOCGW37 
09NCMOCGW38 

580-15185-1 
580-15185-2 
580-15185-3 
580-15185-4 
580-15185-5 
580-15185-6 
580-15185-7 
580-15185-8 

RRO High MS and low 
MSD recovery 

M Unknown 
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Field Sample 
Identification 

Laboratory 
Sample Number Compounds Affected Reason Flag Bias 

09NCMOCGW31 
09NCMOCGW32 
09NCMOCGW33 
09NCMOCGW34 
09NCMOCGW35 
09NCMOCGW36 
09NCMOCGW37 
09NCMOCGW38 

580-15185-1 
580-15185-2 
580-15185-3 
580-15185-4 
580-15185-5 
580-15185-6 
580-15185-7 
580-15185-8 

DRO/RRO High RPD between 
LCS and LCSD 

Q Unknown 

09NCMOCGW13 
09NCMOCGW14 
09NCMOCGW15 
09NCMOCGW16 
09NCMOCGW17 
09NCMOCGW18 
09NCMOCGW19 
09NCMOCGW20 
(Batch 508-50480) 

580-15053-2 
580-15053-3 
580-15053-4 
580-15053-5 
580-15053-6 
580-15053-7 
580-15053-8 
580-15053-9 

DRO/RRO Hold time 
exceedence for re-

extraction 

NP Low 

09NCMOCSB13 
09NCMOCSB14 
09NCMOCSB15 
09NCMOCSB16 
09NCMOCSB17 
09NCMOCSB18 
09NCMOCSB19 
09NCMOCSB20 
09NCMOCSB21 
09NCMOCSB22 
09NCMOCSB23 
09NCMOCSB24 

580-15084-1 
580-15084-2 
580-15084-3 
580-15084-4 
580-15084-5 
580-15084-6 
580-15084-7 
580-15084-8 
580-15084-9 

580-15084-10 
580-15084-11 
580-15084-12 

Total organic carbon Hold time 
exceedence 

QL Low 

09NCMOCSB31 580-15434-5 Total organic carbon High MS recovery 
and high MS/MSD 

RPD 

M High 

09NCMOCGW04 
09NCMOCGW05 
(Batch 49693) 

580-14864-1 
580-14864-2 

Sulfate Hold time 
exceedence 

J Low 

09NCMOCGW04 
09NCMOCGW05 
(Batch 48614) 

580-14864-1 
580-14864-2 

Sulfate Exceeds 
calibration range 

NP; use 
other 
result 

Unknown 

All Soil Samples SDGs: 
580-14735 
580-15084 
580-15434 

Benzene High field duplicate 
RPD 

J Unknown 

Soil samples in 
affected SDGs 

SDGs: 
580-14753 
580-15084 

Naphthalene 
GRO 
DRO 

High field duplicate 
RPD 

J Unknown 

Soil samples in 
affected SDGs 

SDGs: 
580-15084 

RRO High field duplicate 
RPD 

J Unknown 
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Field Sample 
Identification 

Laboratory 
Sample Number Compounds Affected Reason Flag Bias 

Water samples in 
affected SDG 

SDG: 
580-14864 

Arsenic 
Chromium 

Lead 

High field duplicate 
RPD 

J Unknown 

09NCMOCGW04 
09NCMOCGW05 
09NCMOCGW06 
09NCMOCGW07 
09NCMOCGW08 
09NCMOCGW09 
09NCMOCGW10 
09NCMOCGW11 
 
09NCMOCGW41 
09NCMOCGW42 
09NCMOCGW43 
09NCMOCGW44 
09NCMOCGW46 
09NCMOCGW47 
09NCMOCGW48 

SDG 580-14864 
  

 
 
 
 
 
 
 

SDG 580-15437 

Chromium 
 
 
 
 
 
 
 
 

Arsenic 

Method 
Blank 

Contamination 
 
 
 
 
 
 

Method 
Blank 

Contamination 
 

B 
 
 
 
 
 
 
 
 

B 

High 
 
 
 
 
 
 
 
 

High 

Water samples in 
affected SDG 

SDG: 
580-15053 

Naphthalene High field duplicate 
RPD 

J Unknown 

Water samples in 
affected SDG 

SDG: 
580-15087 

Benzene 
Naphthalene 

RRO 

High field duplicate 
RPD 

J Unknown 

Water samples in 
affected SDG 

SDG: 
580-15185 

DRO High field duplicate 
RPD 

J Unknown 

Water samples in 
affected SDG 

SDG: 
580-15437 

Sulfate High field duplicate 
RPD 

J Unknown 

      
      
      
      
      
      
B detected in blank 
H high bias 
J estimated value 
L low bias 
M matrix effect 
N/A not applicable 
NP not preferred 
Q quality control failure 
U not detected 
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3.0 SUMMARY 
This report evaluates the analytical data generated during the NE Cape ISCO Study and Drum 
Removal conducted from July through September 2009. This assessment evaluated whether 
program objectives and DQOs were met. The assessment reviewed sample receipt conditions, 
extraction and analytical procedures, sampling procedures, and correspondence to method criteria 
and project DQOs. The following conclusions were drawn based on this assessment of the analytical 
data: 

 Sample receipt conditions were acceptable based on temperatures upon receipt and COC 
correspondence to submitted sample set. Minor errors and omissions were observed in the 
sample documentation, but sufficient information was provided and data usability was not 
affected. Qualification did occur for benzene and naphthalene results in one sample due to 
the presence of air bubbles in all three sample vials. 

 Analyses and extractions were performed within holding times, with the following exceptions: 

– The benzene and naphthalene holding time was exceeded for 13 soil samples.  

– The naphthalene holding time was exceeded for 7 water samples.  

– The holding time for GRO was exceeded for one trip blank.  

– The holding time for TOC was exceeded for 12 soil samples.  

– The holding time for sulfate was exceeded for 2 water samples. 

 Extraction and analytical procedures were acceptable based on MBs, LCS/LCSDs, 
MS/MSDs, and surrogates. However, sample qualification occurred for the following: 

– One or more surrogate recoveries outside control limits for 28 samples analyzed for 
benzene and naphthalene, 26 samples analyzed for GRO, and 6 samples analyzed for 
DRO/RRO. 

– MS/MSD recoveries outside control limits, indicating a matrix effect for one benzene soil 
result, one naphthalene water result, one RRO soil result, 11 RRO water results, and 
one total organic soil result.  

– High LCS/LCSD recoveries or RPDs for 25 RRO results.  

– High LCS/LCSD recoveries or RPDs for 16 DRO results. 

 Three benzene results and one GRO result were qualified due to their presence in the 
associated trip blank.  

 Imprecision was observed in the field duplicate pairs for benzene, naphthalene, GRO, DRO, 
and RRO in soil samples and for arsenic, chromium, lead, benzene, naphthalene, DRO, 
RRO, and sulfate in water samples.  

Based on this review, the analytical data generated during the NE Cape ISCO Study and Drum 
Removal are complete, correct, consistent, compliant with method procedures and QC requirements, 
and are usable as qualified. 
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APPENDIX C 

Test Pit Logs 



 

  
 

 
  

  

 
 

 

  
 

 

4.5 

TEST PIT LOG
 

Hole Number, Field: Permanent: 
TP1 TP1 

Bucket Width: Test Pit Length: Test Pit Width: 
14 5 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 11 Jul 2009 

Equipment Contractor: Elevation Datum: 
X MSL otherBristol 

Top of Test PitNorthing: 3,404,042
Location: 

Easting: 1,810,789 Elevation: 64.0 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Test Pit Orientation:Type of Equipment: 
digging N­SCatipillar 322B Excavator 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
6.5 ft GrabNE 
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200.0 
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52.1 18.5 
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) 
Classification 
ASTM: D 2487 or D 2488 

SILT / FILL 

SILT

Organic SILT 

1
D
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 (f
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2 

3 

4 

5 
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7 

silty loam, occasional angular gravels and cobbles, 3% gravel, 0% sand, 97% fines. 

Surface Condition: Grass with cobbles

 Description and Remarks 

dark brown, soft, dry, low to no plasticity, slight petroleum odor, some peat. 

visible dark staining (dark yellow brown [10YR 3/3 ­ 3/4]) in silty loam at 3 ft bgs. 

silty loam as above but no gravel or cobbles, exposed drum at 2 ft bgs, no visible 
sheen or odor. 

light brown gray to gray brown (10YR 6/2 ­ 5/2) fines with peat and organics, 30% 
peat, 70% fines, staining and occasional light gray mottling, appears to be fill, 
drums and debris, strong petroleum odor. 

groundwater at 6.5 ft bgs. 

Bottom of Exploration 6.5 ft 
Groundwater Not Encounted (NE) 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
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TEST PIT LOG
 

Hole Number, Field: Permanent: 
TP2 TP2 

Bucket Width: Test Pit Length: Test Pit Width: 
10 4.5

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 11 Jul 2009 

Equipment Contractor: Elevation Datum: 
X MSL otherBristol 

Top of Test PitNorthing: 3,403,965
Location: 

Easting: 1,810,811 Elevation: 70.0 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Test Pit Orientation:Type of Equipment: 
digging W­ECatipillar 322B Excavator 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
10.0 ft Grab 

Classification 
ASTM: D 2487 or D 2488 

Organic SILT 

Organic SILT with Gravel 

Organic SILT 

dark brown to dark yellow brown (10YR 3/3 ­ 3/4) silty loam, with abundant organic 
material to 1.5 ft bgs, earthy, occasional small pebbles with occasional rocks, 5% 
gravel, 0% sand, 95% fines. 

Surface Condition: Grass with rocks 

Description and Remarks 

light gray to gray brown (10YR 5/1 ­ 5/2) stained clayey silt, abundant large angular 
gravels, 3% gravel, 0% sand, 97% fines. 

as above with low plasticity and soft. 

dark brown to dark yellow brown (10YR 3/3 ­ 3/4) silty loam, 100% fines, abundant 
peat, soft, no large fractions, stained, strong petroleum odor. 

becoming clayey silt at 8.5 ft bgs. 

Bottom of Exploration 10.0 ft 
Seep encountered at silty clayey zone at 4.5 ft bgs and 9 ft bgs after completion of 
trench/pit. 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
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Clayey SILT with Gravel and 
Cobbles 
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Clayey SILT with Gravel and 
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Gravelly SILT / FILL 
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Type of Samples: 

4.0 

TP3 

4.8 

dark gray (10YR 3/2 ­ 3/4) clayey silt, 100% fines, low plasticity, moderately 
compact, micaceous, moist, slight petroleum odor. 

dark yellow brown to very dark gray brown (Munsell 104R 3/2 ­ 3/4) peat. 

light medium gray clayey silt, 100% fines, low plasticity, waxy when smeared, dry, 
very slight petroleum odor. 

dark yellow brown (10YR 4/6 ­ 3/4) peat, very coarse grain matter. 

light brown gray to gray brown (Munsell 104R 6/2 ­5/2) clayey silt, 100% fines, no to 
low plasticity, appears partially frozen, moist, slight petroleum odor. 

gravelly silt / silty gravel (10YR 4/4), with abundant 50­80 mm angular gravel, 
occasional cobbles, 20% gravel, 0% sand, 80% fines, abundant scattered organics, 
grades to gravelly silt. 

Oxidation zone below fill (3.5 ft bgs). 

41.0 

48.0 

bkgd 

Bottom of Exploration 11.4 ft 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
bkgd = background 

51.0 

17.0 

32.0 

420.0 

bkgd 

Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska 
Page  1  of  1 
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Test Pit Orientation: 

Inspector: 

digging N­S 

R. Schlosser 

Bucket Width: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Operator: 

Test Pit Length: 
11.4 ft 

D
ep

th

 (f
t)

 Description and RemarksClassification 
ASTM: D 2487 or D 2488 

Surface Condition: Gravel and grass

S
ym

bo
l 

4.564.5 

TEST PIT LOG 

Test Pit Width: Test Pit Depth: 

Northing: 
Easting: 

Depth to Groundwater: 

3,403,927 
1,810,922 

Date: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Grab 

Project:

 11 Jul 2009 

11.0 ft 

Catipillar 322B Excavator 
Type of Equipment: 

Equipment Contractor: 
Bristol 

Li
th
ol
og

y 

Top of Test Pit 
Elevation: 

Project: 

Elevation Datum: 
X 

Location: 
F
ID

 (p
pm

) 

TP3 

Main Operations Complex Area Phase I ISCO 
Hole Number: 

Permanent: 
TP3 

72.1 ft 



 

  
 

 
  

  

  

 
 

 

 
 

4.5 

TEST PIT LOG
 

Hole Number, Field: Permanent: 
TP4 TP4 

Bucket Width: Test Pit Length: Test Pit Width: 
10 4.5 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 12 Jul 2009 

Equipment Contractor: Elevation Datum: 
Bristol X MSL other 

Northing: 3,404,043 Top of Test Pit
Location: 

Easting: 1,810,852 Elevation: 66.1 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Type of Equipment: Test Pit Orientation: 
Catipillar 322B Excavator digging N­S 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
7.5 ft Grab7.5 ft 

ML/FILL 

1 

2 

1.2 2.3 

3 

4 

5 
ML 

138.0 17.0 

6 

ML 
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1280.0 205.0 
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F
ID

 (p
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) 
Classification 
ASTM: D 2487 or D 2488 

D
ep

th

 (f
t)

 

Gravelly SILT / FILL 

Clayey SILT with Gravel and 
Cobbles 

Clayey SILT with Gravel and 
Cobbles 

1 

2 

silt fill (10YR 4/4 ­ 3/3), slightly mottled, large angular cobbles and gravels 
throughout, 15% gravel, 0% sand, 85% fines, moderate plasticity, soft, moist. 

Surface Condition: Grass 

Description and Remarks 

3 

4 

becoming less clay with low plasticity, no visible contamination or odor. 

5 

6 

gray to light gray (10YR 5/1 ­ 7/1) clayey silt, low plasticity, occasional organics, 
slight moisture, slight to moderate petroleum odor and light staining. 

7 

8 

dark yellow brown (10YR 3/4 ­ 4/4) clayey silt, sharp contact with above ML at 6.5 ft 
bgs, abundant peat, strong petroleum odor at capillary fringe, wet at 7.5 ft bgs. 

9 

Bottom of Exploration 7.5 ft 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
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Project: Hole Number: 
Main Operations Complex Area Phase I ISCO TP4 



  
 

 
  

  

 

 
 

 

  
 

 

Clayey SILT with Gravel and 
Cobbles 

SILT with Gravel and Cobbles 

SILT with Clay 

Clayey SILT with Gravel and 
Cobbles 

PEAT 

Gravelly SILT with Sand / FILLML/FILL 

ML 

ML 

ML 

ML 

Bucket Width: 
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other 

Hole Number, Field: 

D
ep

th

 (f
t)

 

TP5 

Type of Samples: 

bkgd 

M. Thompson 

light gray (10YR 5/1) clayey silt, mottled (5YR 4/4), oxidized zones, occasionally very 
clayey, 100% fines,  moderate plasticity, moist, no odor. 

increased percentage of gravel and cobbles, 15% gravel, 85% fines. 

dark brown clayey silt with gravels and cobbles, low to moderate plasticity, 
becoming more clayey towards base of unit, moist. 

light gray to medium gray clayey silt, 100% fines. 

grades to dark brown clayey silt with gravels and cobbles towards 6 ft bgs. 

dark yellow brown (10YR 3/6) peat. 

light gray gravelly silt (10YR 3/3 ­ 3/4), gravels to 130 mm, occasional cobbles, 
occasional sand, 20% gravel, trace sand, 80% fines, no odor or visible 
contamination. 

PT 
30.0 

3.2 

bkgd 

bkgd 

Wet at 10.0 ft bgs. 

60.0 

Bottom of Exploration 8.0 ft 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
bkgd = background 

40.0 

30.0 

Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska 
Page  1  of  1 
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Test Pit Orientation: 

Inspector: 
R. Schlosser 

Operator: 
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13

 Description and Remarks 

digging N­S 

Test Pit Length: 
10.4 ft 

D
ep

th

 (f
t)

Surface Condition: Grass 

Classification 
ASTM: D 2487 or D 2488 

S
ym

bo
l 

4.5104.5 

TEST PIT LOG 

Test Pit Width: Test Pit Depth: 

Northing: 
Easting: 

Depth to Groundwater:

 12 Jul 2009 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Grab 

Project: 

10.0 ft 

3,403,865 
1,810,911 

Catipillar 322B Excavator 
Type of Equipment: 

Equipment Contractor: 
Bristol 

Li
th
ol
og

y 

Project: 

Elevation Datum: 
X 

Location: 

Date: 

Top of Test Pit 
Elevation: 

Main Operations Complex Area Phase I ISCO 
Hole Number: 

74.2 ft 

TP5TP5 
Permanent: 

F
ID

 (p
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Type of Samples: 

M. Thompson 

TP6 

Hole Number, Field: 

Clayey SILT with Gravel and 
Cobbles 

Bristol 

7.4 ft 
Depth to Groundwater: 
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Catipillar 322B Excavator 

Equipment Contractor: 

D
ep

th

 (f
t)

Li
th
ol
og

y 

Bucket Width: 

other 

Silty GRAVEL / FILL silty gravel, occasional areas of red brown iron oxidation, abundant angular gravels 
to 130 mm with occasional cobbles, 75% gravel, trace sand, 25% fines, no to very 
little plasticity, moderately soft,  matrix moist, no odor or staining. 

PEAT 

Bottom of Exploration 8.0 ft 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 

Abundant water draining in pit at 8 ft bgs, water has strong petroleum odor and 
sheen. 
Water level at 7.4 ft bgs after equilibrated, sheen on water. 

clayey silt, 100% fines. 

grades to dark gray (10YR 4/1) silt with gravel, occasional clay, 10% gravel, trace 
sand, 90% fines, no plasticity, lamination beds, partially frozen, moist. 

thin (3­inch) dark brown peat bed. 

GM/FILL 

ML 

ML SILT with Gravel 

13.0 

3.0 

30.0 

10.0 

PT 

Test Pit Width: Test Pit Depth: 

Northing: 
Easting: 

digging N­S 

Inspector: 

10 

Type of Equipment: 

Page  1  of  1 
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Test Pit Orientation: 

R. Schlosser 

Classification 
ASTM: D 2487 or D 2488 
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Surface Condition: Grass 

TEST PIT LOG 
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5 8.0 ft 

MSL

 Description and Remarks 

3,403,855 
1,810,807 

Main Operations Complex Area Phase I ISCO 

Operator: 

74.1 ft 

TP6 
Permanent: 

Hole Number: 

Date: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Grab 

Project: 

Elevation Datum: 

Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska 

TP6 

Top of Test Pit 
Elevation: 

Project: 

Test Pit Length:

 12 Jul 2009 

X 

Location: 
F
ID

 (p
pm

) 
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TP7 

Type of Samples: 

M. Thompson 

Catipillar 322B Excavator 
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Depth to Groundwater: 

Hole Number, Field: 

Type of Equipment: 

Equipment Contractor: 
Bristol 

Li
th
ol
og

y 

Bucket Width: 

grassy roots with silty gravel (10YR 3/3), 60% gravel, trace sand, 40% fines. 

Bottom of Exploration 8.0 ft 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 

water at 7 ft bgs. 

light gray (10YR 4/1) silt with gravels throughout, 40% gravels, 0% sand, 60% fines, 
strong petroleum odor, appears to be some perched water at 5 ft bgs. 

very dark brown organic rich zones. 

highly oxidized silt, dark red brown just below light gray brown (10YR 4/2) mottled 
yellow brown (10YR 5/4) with abundant angular gravel clasts, abundant angular 
cobbles, 25% gravels, 0% sand, 75% fines, no odor or visible staining. 

ML Gravelly SILT 

Clayey SILT 

Silty GRAVEL / FILL 

7.0 ft 

ML 

GM/FILL 

70.0325.0 

Inspector: 

Test Pit Orientation: 

Test Pit Width: Test Pit Depth: 
4.5 

R. Schlosser 
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Page  1  of  1 
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Easting: 
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TEST PIT LOG

 Description and Remarks 

MSL 

Classification 
ASTM: D 2487 or D 2488 

S
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l 

4 8.0 ft 

Surface Condition: Grass 

digging N­S 

Hole Number: 

TP7TP7 

Main Operations Complex Area Phase I ISCO 

3,403,811 
1,810,774 

Date: 

1 

2 
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13 

Grab 

Permanent: 

Test Pit Length: 

75.8 ft 
Top of Test Pit 
Elevation: 

Project: Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska 

Elevation Datum: 
X 

Operator: 

Location: 
F
ID

 (p
pm

)

 12 Jul 2009 
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TEST PIT LOG
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Hole Number, Field: Permanent: 
TP8 TP8 

S
ym

bo
l

Bucket Width: Test Pit Length: Test Pit Width: 
12 4 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 13 Jul 2009 

Equipment Contractor: Elevation Datum: 
X MSL otherBristol 

Top of Test PitNorthing: 3,403,875
Location: 

Easting: 1,810,752 Elevation: 72.4 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Test Pit Orientation:Type of Equipment: 
digging E­WCatipillar 322B Excavator 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
10.0 ft GrabNE 

Classification 
ASTM: D 2487 or D 2488 

grass and roots. 

Description and Remarks 

Surface Condition: Grass 

dark yellow brown (10YR 3/3 ­3/4) silty gravel, silt matrix with abundant angular 
gravel clasts, occasional cobbles, 60% gravel, 0% sand, 40% fines, hard digging. 

increased gravel: 65% gravel, 0% sand, 35% fines. 

dark gray (10YR 4/1) silt, with occasional gravel. 

thin peat band. 

seep at ~4 ft bgs on top of ML silt, strong odor. 

peat zone with staining and odor. 

peat becoming dark brown to yellow brown organic silt. 

medium to light gray silt, clayey in part to very clayey, dense, clean, uniform, tight, 
slight lamination, partially frozen, slight odor. 

no water in pit when dug. 
Bottom of Exploration 10.0 ft 
Groundwater Not Encounted (NE) 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
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Project: Hole Number: 
Main Operations Complex Area Phase I ISCO TP8 



  
 

 
  

  

 

 
 

 

  
 

 

4.5 

TEST PIT LOG
 

Hole Number, Field: Permanent: 
TP9 TP9 

Bucket Width: Test Pit Length: Test Pit Width: 
12 5 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 13 Jul 2009 

Equipment Contractor: Elevation Datum: 
Bristol X MSL other 

Northing: 3,403,856 Top of Test Pit
Location: 

Easting: 1,810,639 Elevation: 74.6 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Type of Equipment: Test Pit Orientation: 
Catipillar 322B Excavator digging N­S 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
10.0 ft GrabNE 

Silty, Sandy GRAVEL 
PEAT 

Silty GRAVEL / FILL 
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y 
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305.0 

176.0 

5.2 GM 
PT 
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1605.0 

69.0 

2.1 
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Classification 
ASTM: D 2487 or D 2488 

1 

2 

3 

4 

5 

6 

7 

8 

9 

large gravel and cobbles with clayey silt matrix, demolition remains, concrete, 
rebar. 

Description and Remarks 

Surface Condition: Large gravel and cobbles 
with clayey silt matrix 

thin peat layer 

as above but 20­40 mm angular gravels in a yellow brown silt and sand matrix, 
abundant organics throughout. 

silty sandy gravel, highly oxidized red brown zone to 6 ft bgs, predominantly 40­100 
mm angular gravel, 75% gravel, trace sand, 25% fines, slight odor from 5.5 ft to 10 ft 
bgs. 

becoming more sandy with depth; 75% gravel, 5% sand, 20% fines. 

70% gravel, 10% sand, 20% fines.  Less organics towards total depth. 

Bottom of Exploration 10.0 ft 
Groundwater Not Encounted (NE) 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet.
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Project: Hole Number: 
Main Operations Complex Area Phase I ISCO TP9 
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TEST PIT LOG
 

Hole Number, Field: Permanent: 
TP10 TP10 

Bucket Width: Test Pit Length: Test Pit Width: 
10 5 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 13 Jul 2009 

Equipment Contractor: Elevation Datum: 
Bristol X MSL other 

Northing: 3,403,781 Top of Test Pit
Location: 

Easting: 1,810,634 Elevation: 76.2 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Type of Equipment: Test Pit Orientation: 
Catipillar 322B Excavator digging NW­SE 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
10.0 ft GrabNE 

Classification 
ASTM: D 2487 or D 2488 

Silty, Sandy GRAVEL / FILL 

Well­graded Sandy GRAVEL with 
Cobbles 

SILT with Sand 

surface soil with grass. 

Surface Condition: Surface soil with grass

 Description and Remarks 

silty gravel with dark yellow brown sandy silt matrix, gravels 5 mm­10 cm 
intermixed, sand predominately medium grain, scattered silt throughout, 60% 
gravel, 25% sand, 15% fines, dense, becoming less silty with depth, moist. 

light to medium gray (10YR 4/2 ­ 4/1) sandy gravel, predominantly 5 mm ­ 5 cm well 
graded angular gravel clasts and occasional cobbles, medium to course grain sand, 
60% gravel, 30% sand, 10% fines. 

slight odor from diesel, gravels stained light to medium gray from abundant diesel. 

light gray silt, trace gravel, 10% sand, 90% fines. 

Bottom of Exploration 10.0 ft 
Groundwater Not Encounted (NE) 
No visible water in hole when pit initially dug. 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
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Project: Hole Number: 
Main Operations Complex Area Phase I ISCO TP10 
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TEST PIT LOG
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Hole Number, Field: Permanent: 
TP11 TP11 

S
ym

bo
l 

Bucket Width: Test Pit Length: Test Pit Width: 
10 5

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 16 Jul 2009

Equipment Contractor: Elevation Datum: 
X MSL otherBristol 

Top of Test PitNorthing: 3,403,945
Location: 

Easting: 1,810,643 Elevation: 69.2 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Test Pit Orientation:Type of Equipment: 
digging NW­SECatipillar 322B Excavator 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
10.0 ft GrabNE 

GM/FILL Silty GRAVEL / FILL 

1
D
ep

th

 (f
t)

 

ML/FILL Sandy SILT / FILL 

2 

3 
GM/FILL Silty GRAVEL / FILL 

PT PEAT 
78.0 3.2 

ML Gravelly SILT 4 

5 

6 
PT PEAT 

7 
ML Clayey SILT with Gravel and

720.0 3.5 Cobbles 

8 

9 

1300.0 25.0 

Classification 
ASTM: D 2487 or D 2488 

surface soil with occasional gravels throughout. 

Surface Condition: Surface soil with 
occasional gravel 

Description and Remarks 

yellow brown (10YR 3/4) sandy silt. 

light gray silty gravel, 70% gravel, trace sand, 30% fines. 

light gray silt with scattered gravels, 10% gravel, 10% sand, 80% fines, areas of dark 
red brown slight oxidation. 

thin peat layer. 

organic rich and peat. 

light to medium gray (10YR 7/1 ­ 6/1) clayey silt, 0% gravel, trace sand, 100% fines, 
occasional zones that have high clay content, moderate plasticity, tight, dense, 
occasionally sticky, partially frozen, slight to very slight odor. 

Bottom of Exploration 10.0 ft 
Groundwater Not Encounted (NE) 
No visible water in open pit. 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
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Project: Hole Number: 
Main Operations Complex Area Phase I ISCO TP11 



  
 

 
  

  

 

 
 

  

 

 
 

4.5 

TEST PIT LOG
 

Hole Number, Field: Permanent: 
TP12 TP12 

Bucket Width: Test Pit Length: Test Pit Width: 
10 5 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1

North East Cape, St. Lawrence Island, Alaska Date: 16 Jul 2009 

Equipment Contractor: Elevation Datum: 
X MSL otherBristol 

Top of Test PitNorthing: 3,403,904
Location: 

Easting: 1,810,757 Elevation: 69.6 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Test Pit Orientation:Type of Equipment: 
digging S­NCatipillar 322B Excavator 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
5.0 ft Grab 
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GM/FILL Silty GRAVEL with Sand / FILL 

1 1 

2 2 

bkgd bkgd 

3 3 

SP/FILL Poorly­graded Gravelly SAND /
1058.0 201.0 FILL

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

Classification 
ASTM: D 2487 or D 2488 
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grass 

Surface Condition: Grass 

Description and Remarks 

silty gravel fill with yellow brown silt matrix, angular gravels, scattered sand, 60% 
gravel, 10% sand, 30% fines. 

as above but dark yellow brown. 

brown gravelly sand, coarse to very coarse sand, stained from diesel, odor, wet, 
perched water at 4 ft bgs. 

4­inch pipe, sand as above used for bedding pipe. 

Bottom of Exploration 5.0 ft 
Water running in pit from perched zone at 4 ft bgs. 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
bkgd = background 
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Project: Hole Number: 
Main Operations Complex Area Phase I ISCO TP12 



 

  
 

 
  

  

  

 
 

 

 
 

4.5

TEST PIT LOG
 

Hole Number, Field: Permanent: 
TP13 TP13 

Bucket Width: Test Pit Length: Test Pit Width: 
10 5 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 16 Jul 2009 

Equipment Contractor: Elevation Datum: 
Bristol X MSL other 

Northing: 3,403,904 Top of Test Pit
Location: 

Easting: 1,810,757 Elevation: 69.6 ft 

Operator: Inspector: 
M. Thompson R. Schlosser 

Type of Equipment: Test Pit Orientation: 
Catipillar 322B Excavator digging E­W 

Test Pit Depth: Type of Samples:Depth to Groundwater: 
7.0 ft Grab 
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GM/FILL Silty GRAVEL with Sand / FILL 

1 1 

2 2 

3 3 

PT PEAT 

4 4 
ML Gravelly, Clayey SILT with Sand 

555.0 125.0 
5 5 

6 6 

1635.0 238.0 
7 7 

8 8 

9 9 

Classification 
ASTM: D 2487 or D 2488 
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silty gravel, poorly graded gravels to 25 cm, occasional sand throughout, 
moderately dense, slight moisture. 

Description and Remarks 

Surface Condition: Silty gravel 

dark yellow brown clayey silty peat, tight, dry. 

red brown silt with scattered clay and gravels, perched water zone at 4 ft bgs, 
abundant water flowing throughout silty peat at 4 ft bgs. 

Bottom of Exploration 7.0 ft 
Backfilled trench in reverse order of excavation as closely as possible. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 

N
E

_
C

A
P

E
-T

P
 
U

S
A

C
E

 I
S

C
O

 L
O

G
S

.G
P

J
 

E
N

S
R

_
A

N
C

.G
D

T
 

3
/3

/1
0
 

10 

11 

12 

13 

10 

11 

12 

13 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO TP13 
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Soil Boring Logs 



 
 

  
 

 
  

  

 
 

 
  

 
 

  
Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 2 Aug 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,925
Location: **Easting: 1,810,739 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOIW01 ICOIW01 R. Roberson R. Schlosser 

 Type of Hole: X other Injection Well Depth to Groundwater: Depth Drilled: Total Depth: 
9.8 ft WD 10.5 ft 10.5 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 

D
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GM/FILL Silty, Sandy GRAVEL / FILL medium to dark brown silty, sandy, gravel, 25­75mm gravel clasts, 
hard packed, trace cobbles, moist from surface water. 

1 1 

2 2 

3 3 

4 4 

5 
2 ML SILT 

5 
medium brown to yellow brown silt, low plasticity, soft, dry. 

6 1 100 

2 

2 1450.0 260.0 PT PEAT 6 medium brown, coarse, increasing silt with depth, cold, moist. 

7 
3 

2 

7 

8 

9 

10 

11 

12 

3 

2 100 

100 

6 

8 

9 

3 

4 

5 

140.0 28.0 

OL 

PT 

GM 

ML 

GM Silty, Sandy GRAVEL 

SILT 

Organic SILT 

PEAT 

Silty, Sandy GRAVEL 
8 

9 

10 

11 

12 

65% gravel, 25% coarse to fine grain sand, 10% fines, angular gravel 
clasts 75­100mm with sand and silt matrix. 

medium to dark gray silt, low to medium plasticity, clayey, wet. 

abundant organics, scattered peat. 

dark brown, fine peat, increasing silt with depth. 

medium gray and dark yellow brown silty sandy gravel, saturated, 
slight sheen. 

Bottom of Exploration 10.5 ft 
Groundwater Encountered While Drilling (WD): at depth 9.80 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 
casing elevation. 

13 13 

Project: 
Main Operations Complex Area Phase I ISCO ICOIW01 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 20 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,903
Location: **Easting: 1,810,726 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW01 ICOMW01 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well (Temporary) Depth to Groundwater: Depth Drilled: Total Depth: 
13.2 ft WD 17.5 ft 17.5 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 

D
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t)

 

SP/GM Poorly­graded Gravelly SAND medium to course sand, moderately compact, gravels 20­70 mm, 
with Cobbles / Silty GRAVEL occasional large cobbles, silty in part, dry. 
with Sand and Cobbles 

2 2 

4 
5 ML SILT 

4 
medium brown to olive brown silt, uniform, tight, occasional clay / 

2 350.0 95.0 sand / roots, dry. 

1 100 4 PT PEAT dark brown peat, uniform, fine, silty, dry. 

5 630.0 150.0 
6 

7 
6 

occasional sand 

6 320.0 81.0 
2 100 8 ML /PT SILT with Clay / PEAT medium brown to mottled light gray silt, clayey in part, peat organics 

9 620.0 168.0 throughout, dry. 

8 
2 

8 
tight, occasional peat, slight moisture, strong odor. 

5 850.0 130.0 
3 100 4 ML/SM Clayey SILT with Sand / Silty olive gray to medium gray clayey silt, moderate plasticity, occasional 

5 200.0 37.0 SAND with Gravel sand, occasional angular gravel clasts 5­30 mm, moist. 

10 
6 

10 
olive gray, slight plasticity, occasional pebbles, occasional organics, 

8 slightly saturated to moist. 

4 33 8 480.0 68.0 

11 
12 

7 
12 

8 200.0 40.0 probable capillary fringe. 

5 50 9 GM Silty GRAVEL silty gravel, angular gravel 5­30 mm, scattered pebbles and sand, 

11 pushed cobble or gravel beginning at 13.0 feet. 

14 
8 

14 
wet/saturated at 13.2 feet. 

6 
6 100 12 420.0 90.0 

10 
16 16 

Bottom of Exploration 17.5 ft 
18 18 Groundwater Encountered While Drilling (WD): at depth 13.20 ft 

Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 

Project: casing elevation. Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW01
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EXPLORATION LOG
 

Hole Number, Field: Permanent: 
ICOMW02 ICOMW02

 Type of Hole: X other Monitoring Well (Temporary) 

Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: 
340 lbs 2.5 in 

Project: Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska

Drilling Agency: Alaska District 
X Other Denali Drilling 

Northing: 3,403,946
Location: 

Easting: 1,810,741 

Driller: 
R. Roberson 

8.3 in Hollow Stem Auger 

Depth to Groundwater: 
4.5 ft WD 

Type of Equipment: 
Mobile B­61 Auger Rig 

Classification 
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ASTM: D 2487 or D 2488 
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Description and Remarks 
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4 

5 
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Main Operations Complex Area Phase I ISCO 

Auger to 9 ft bgs to set temporary well ICOMW02.
 

Wet at 4 ft bgs, sloppy peat, saturated.
 

Unable to log rest of hole because of mud.  See ICOSB02 for lithology.
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Bottom of Exploration 9.0 ft 
Groundwater Encountered While Drilling (WD): at depth 4.50 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 
casing elevation. 

Inspector:
 

Page  1  of  1 

Date: 21 Jul 2009 

Elevation Datum: 
X MSL other 

Top of Hole 
Elevation: ** 

R. Schlosser 

Depth Drilled: Total Depth: 
9.0 ft 9.0 ft 

Type of Samples: 
Driven Split Spoon 

Hole Number: 
ICOMW02 



  
 

 
  

  

 
  

 
 

 
 

 

 
 

 
Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 28 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,928
Location: **Easting: 1,810,746 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW03 ICOMW03 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth:

6.0 ft WD 10.5 ft 10.5 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 
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GM/FILL Silty, Sandy GRAVEL / FILL sandy silty gravel with large cobbles. 

1 1 

2 2 

3 3 

4 4 

5 

6 

1 100 

1 

2 

3 

2 

2010.0 

490.0 

307.0 

93.0 
ML 

PT PEAT 

SILT 

5 

6 

dark brown silt, few pebbles, occasional organics. 

medium dark brown, fine interbedded silt lenses, 
hydrocarbon odor. 

moist, strong 

7 

8 

2 100 

2 

2 

4 

5 

318.0 

309.0 

32.0 

35.0 
GM 

PT­
OL 

PEAT with Organic Silt 

Silty GRAVEL 

7 

8 

dark brown, saturated. 

dark brown silty peat, saturated. 

9 

10 

3 100 

2 

9 

6 

940.0 

40.0 5.0 

100.0 

GM Silty GRAVEL 

9 

10 

medium to dark gray silty gravel, occasional sand, grades to light gray 
silt, partially frozen. 

11 11 

Bottom of Exploration 10.5 ft 
Groundwater Encountered While Drilling (WD): at depth 6.00 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 
casing elevation. 

12 12 

13 13 

Project: 
Main Operations Complex Area Phase I ISCO ICOMW03 

Hole Number: 

N
E

_
C

A
P

E
_

B
O

R
IN

G
 

U
S

A
C

E
 I
S

C
O

 L
O

G
S

.G
P

J
 

E
N

S
R

_
A

N
C

.G
D

T
 

3
/3

/1
0



  
 

 
  

  

 
 

 
 

 
  

 
 

  
Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 28 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,929
Location: **Easting: 1,810,736 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW04 ICOMW04 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
6.0 ft WD 10.5 ft 10.5 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488
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1
 

2
 

3
 

1
 

4
 
4
 

1
 20
 6
 

5
 
5
 

1
 

6
 
1
 

2
 100
 2
 
250.0 

7
 
3
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950.0 
3
 100
 8
 

9
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140.0 

10
 

11
 

12
 

13
 

GM/FILL 

OL/ML 
PT 

1500.0 

165.0 

ML 
24.0
 

GM
 

gravel with silt and sand matrix, very hard drilling in road.Silty, Sandy GRAVEL / FILL 

1
 

2
 

3
 

LOST CORE: Only 0.4­ft recovered, cobbles in shoe. 

4
 

5
 

dark brown. 
PEAT 
Organic SILT / SILT 

dark brown silty in part, silt lenses, saturated to moist, very strong6
 
petroleum odor. 

7
 

8
 

9
 
medium to dark gray silt, moderately dense, frozen (ice crystals in 
matrix). 

Silty GRAVEL 

Gravelly, Clayey SILT with Sand 

Auger to 10.5 ft to set well. 

10
 

Bottom of Exploration 10.5 ft 
Groundwater Encountered While Drilling (WD): at depth 6.00 ft

11
 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet.
 
** Top of hole elevation not measured; see well log for top of PVC
 
casing elevation.
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Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW04 
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Date: 
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9 
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13 

Driven Split Spoon 

Project: 

68.0 

X 

PT 

GM 

GM/FILL 

X Depth Drilled: 

D
ep

th

 (f
t)

 

R. Roberson 

Size and Type of Bit: 

Other 

P
ID

(p
pm

)

8.3 in Hollow Stem Auger 
Type of Samples: 

820.0 
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100 

Bottom of Exploration 9.0 ft 
Groundwater Encountered While Drilling (WD): at depth 7.00 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 
casing elevation. 

Auger to 9 ft to set well. 

medium gray silt, occasional clay, dense, dry to slightly moist. 

medium to dark brown, stiff, fine peat, grades to silt, moist, strong 
petroleum odor. 

medium gray, dense, moist, slight petroleum odor. 

gravel, silt, and sand with occasional cobbles. 

100 

10.0 

140.0 

240.0 

Silty GRAVEL 

590.0 

2 

2 

3 

4 

2 

2 

2 

2 

PEAT 

Silty, Sandy GRAVEL / FILL 

ICOMW05 

Gravelly, Clayey SILT with Sand 

9.0 ft 

MSL 

Depth to Groundwater: 

Type of Equipment: 

P
ID

 (p
pm

) 

Project: 

7.0 ft WD 

F
ID

 (p
pm

) 

9.0 ft 

Li
th
ol
og

y 

Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska  29 Jul 2009 

2.5 in 

** 
EXPLORATION LOG 

Denali Drilling 

Northing: 
Easting: 

R
ec
ov
er
y 

(%
) Classification 

ASTM: D 2487 or D 2488 

340 lbs 

Page  1  of  1 

Inspector: 

S
ym

bo
l 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

D
ep

th

 (f
t)

 

Piezometer 

R. Schlosser 

Main Operations Complex Area Phase I ISCO 

B
lo
w

 C
ou

nt

 

ICOMW05ICOMW05

 Type of Hole: 

Permanent: 

Auger Hole 

3,403,921 
1,810,742

 Description and Remarks 

S
am

pl
e 

other 

Driller: 

other 

Hole Number, Field: 

Total Depth: 

Mobile B­61 Auger Rig 

Elevation Datum:Alaska District 

X 

Hole Number: 

X 

Monitoring Well 

Monitoring Well 

Split Spoon I.D: 

Location: 
Top of Hole 
Elevation: 

Drilling Agency: 

Hammer Weight: 

Test Pit 

2 

1 



  
 

 
  

  

 
 

 
 

 
  

 
 

  
Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 30 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,938
Location: **Easting: 1,810,741 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW06 ICOMW06 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
5.0 ft WD 9.5 ft 9.5 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 
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2 

3 

4 

5 

6 

7 

1 

2 100 

100 

2 

2 

1 

2 

2 

3 

3 

116.0 

630.0 

145.0 

8 
2 

4 

9 

3 100 
2 

5 

10 

GM silty gravel with occasional sandy fill, gravels 100 mm, dense, moist, 
saturated from surface runoff. 

Silty GRAVEL with Sand 

1 

2 

GM silty gravel, gravel clasts 75 mm in medium gray sandy silt, wet.Silty GRAVEL 
3 

4 

42.0 

PT medium to dark brown, very silty, moist to damp, strong diesel odor.PEAT 5 

124.0 

35.0 
increasing silt with depth, saturated. 

6 

PT moistPEAT 
7 

ML /SM medium to dark gray clayey silt, partially frozen, diesel odor.SILT with Clay / Silty SAND 
8 

9 

Bottom of Exploration 9.5 ft 
Groundwater Encountered While Drilling (WD): at depth 5.00 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 
casing elevation. 

10 

11 

12 

13 

ICOMW06 
Project: 

Main Operations Complex Area Phase I ISCO 
Hole Number: 

11 

12 

13 



  
 

 
  

  

 
  

 
 

 
 

 

 
 

 
Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 30 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,938
Location: **Easting: 1,810,733 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW07 ICOMW07 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
6.0 ft AD 10.0 ft 10.0 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 
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2 
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1 100 4 

4 
6 

6 

5 
5 

2 100 5 

6 650.07 

2 

7 1150.03 

3 50 1 

8 240.01 

2 

9 
1

4 100 

3 

10 

11 

12 

13 

GM/FILL silty gravel, gravel clasts 10­75mm with sand and silt matrix.Silty GRAVEL with Sand / FILL 

1 

2 

ML medium gray clayey silt, cold tight.Clayey SILT with Gravel and 
Cobbles 3 

PT medium to dark brown, coarse to fine grain sand, silt, occasional 
pebbles, ice crystals observed, moderate petroleum odor. 

PEAT 4 

increasing silt with depth, frozen 

5 

50.0 

interbedded peat and silt 

6 

frozen to 7.5 ft 

229.0 7 

114.0 8 

wet to saturated 

ML medium to dark gray, occasional gravel 25­75mm.Gravelly, Clayey SILT with Sand 
9 

Bottom of Exploration 10.0 ft 
Groundwater Encountered After Drilling (AD): at depth 6.00 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 
casing elevation. 

10 

11 

12 

13 

Project: 
ICOMW07 

Hole Number: 
Main Operations Complex Area Phase I ISCO 



  
 

 
  

  

 
 

 
 

 
  

 
 

  
Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 31 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,930
Location: **Easting: 1,810,729 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW08 ICOMW08 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
5.5 ft WD 10.0 ft 10.0 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 
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4 
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1 100 5 

5 1050.04 

7 

6 89.06 

2 100 5 

7 
7 

3 

8 
3 

3 100 48.03 

9 
5 

10 

11 

12 

13 

GM/FILL 65% gravel, 35% silt and sands, driller indicates material is "soft" at 
3.0 ft bgs. 

Silty, Sandy GRAVEL / FILL 

1 

2 

3 

ML medium to dark gray silt, some organics, trace sand and pebbles, low 
plasticity, strong petroleum odor. 

Gravelly, Clayey SILT with Sand 
4 

PT 

190.0 

dark brown to dark yellow brown peat, coarse, soft, organics include 
very coarse stems, silty, cold, moist. 

PEAT 

5 

OL17.0 very dark brown, dense, low to medium plasticity, abundant organics, 
trace sand, increasing silt with depth, slight moisture, slight odor. 

Organic SILT 
6 

7 

8 

ML10.0 medium to dark gray, soft to moderately dense, low to medium 
plasticity, scattered yellow brown oxide lenses and very thin lenses 
of very fine grain sand, very cold, possibly frozen. 

Gravelly, Clayey SILT with Sand 

9 

Auger to 10 ft to set well. 

Bottom of Exploration 10.0 ft 
Groundwater Encountered While Drilling (WD): at depth 5.50 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 
casing elevation. 

10 

11 

12 

13 

ICOMW08 
Project: 

Main Operations Complex Area Phase I ISCO 
Hole Number: 



  
 

 
  

  

 
  

 
 

  

 
 

 
 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 1 Aug 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,919
Location: **Easting: 1,810,731 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW09 ICOMW09 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
9.5 ft WD 12.5 ft 12.5 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 

D
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 (f
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GM/FILL Silty, Sandy GRAVEL / FILL medium to dark brown. 

1 1 

2 2 

2 ML Gravelly, Clayey SILT with Sand medium to dark brown, low plasticity, scattered organics, little sand, 

3 
4 

3 
cold, dry. 

1 100 5 

4 
4 PT/ML PEAT / SILT 

4 
medium to dark yellow brown peat, coarse plant fragments, thin 
lenses of silt (as described above). 

5 PT PEAT medium to dark yellow brown, coarse plant fragments. 

5 
4 

5 

2 100 4 

6 
5 1300.0 180.0 6 

fine grained peat, trace sand and pebbles, scattered large organic 
stems, moist, strong petroleum odor. 

1 

7 
3 

7 

450.0 60.0 
3 100 6 

8 
8 ML SILT 

8 
medium to dark gray clayey silt, low plasticity, waxy surface, scattered 
organics, dry, slight petroleum odor 

7 

9 
7 

9 

4 50 7 82.0 12.0 

10 
6 ML SILT with Sand and Gravel 

10 
clayey silt with sand and gravel, 50 mm gravel, fine grained poorly 
graded sand, trace yellow brown oxide staining at 11 ft bgs 

2 

11 

5 0 
22 GM Silty GRAVEL 

11 
No recovery 

15 

12 12 

Bottom of Exploration 12.5 ft 

13 13 
Groundwater Encountered While Drilling (WD): at depth 9.50 ft 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
** Top of hole elevation not measured; see well log for top of PVC 

Project: casing elevation. Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW09

N
E

_
C

A
P

E
_

B
O

R
IN

G
 

U
S

A
C

E
 I
S

C
O

 L
O

G
S

.G
P

J
 

E
N

S
R

_
A

N
C

.G
D

T
 

3
/3

/1
0



  
 

 
  

  

 

 

 
 

 
 

 
 

 
 

 
Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 18 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,914
Location: 69.0 ft Easting: 1,810,761 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOSB01 ICOSB01 R. Roberson R. Schlosser 

 Type of Hole: other Depth to Groundwater: Depth Drilled: Total Depth: 
13.5 ft WD 14.0 ft 14.0 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 

D
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Surface Condition: Disturbed soil with gravel 
and cobbles 

dark yellow brown (10YR 3/3 ­ 3/4) silty gravel, very tight and dense,GM/FILL Silty GRAVEL / FILL 
75% gravel, trace sand, 25% fines. 

1 1 

2 2 

3 3 

4 
PT PEAT 

4 
dark brown silty peat, soft, strong odor from 5­7 ft bgs. 

58.06200.0 

5 
2 

5 

6 
1 100 

3 

2 

3 7500.0 

5400.0 48.0 

42.0 

6 

light gray silt layer from 6.2­6.4 ft bgs. 

7 
2 100 3 

4 650.0 29.0 

CL Silty CLAY 
7 

dark yellow brown to brown clay, silty in part, soft, uniform, strong 
odor. Sharp contact with peat at 7 ft bgs. 

8 
2 

8 

9 
3 100 

5 

5 

4230.0 41.0 CL/ML SILT / lean CLAY 
9 

light gray silty clay to clayey silt, sandy in part, slight to moderate 
plasticity, moderately soft, uniform. 

3 750.0 37.0 

10 
4 100 

4 

5 4260.0 58.0 

ML Clayey SILT with Sand 
10 

light gray to medium gray clayey silt, frozen, sandy in part. 

11 

12 
5 100 

3 

6 

5 

14.5 2.5 

ML Clayey SILT with Sand 
11 

12 

medium to dark gray, occasional organics, occasional yellowish 
brown to red orange oxidation, doesn't appear saturated, strong odor 
from 11­12 ft bgs. 

6 3700.0 24.0 

13 

14 

15 

6 100 
4 

9 5600.0 21.0 ML Gravelly SILT 

Bottom of Exploration 14.0 ft 
Groundwater Encountered While Drilling (WD): at depth 13.50 ft 
Hole backfilled with medium bentonite chips to 1 ft bgs. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
bgs = below ground surface 

gravelly silt, gravel clasts 5­25 mm, saturated. 

13 

14 

15 

ICOSB01Main Operations Complex Area Phase I ISCO 
Project: Hole Number: 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 18 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,949
Location: 67.0 ft Easting: 1,810,741 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOSB02 ICOSB02 R. Roberson R. Schlosser 

 Type of Hole: other Depth to Groundwater: Depth Drilled: Total Depth: 
WD 10.0 ft 10.0 ft Test Pit X Auger Hole Monitoring Well Piezometer

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 
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GM/ML Silty GRAVEL / Gravelly SILT 

1 1 

2 2 

3 3 

4 4 

Surface Condition: Bare soil 

per driller: gravelly silt, silty gravel ends at 4 ft bgs. 

5 

1 100 

1 

1 

2 

2600.0 22.0 

PT PEAT with Sand 
5 

dark brown peat, silty in part, sandy in part, soft, some odor. 

4­5 ft bgs: silty gravel (Native? Fill?) as above, strong odor, perched 
water at 4 ft bgs. 

6 

7 

2 100 

1 

5 

5 4750.0 

2400.0 

46.0 

140.0 

6 

7 

peat as above 

lost / no recovery, driller dropped inner bit and fell from 7­9 ft bgs. 

grades to poorly graded sand (SP) at 5.5 ft bgs and then grades back 
to peat at 5.8 

8 3 0 8 

9 

10 

11 

4 100 

1 

1 3800.0 29.0 

ML/PT SILT / PEAT 
9 

10 

11 

Bottom of Exploration 10.0 ft 
Groundwater Encountered While Drilling (WD) 
Hole backfilled with bentonite chips to 1 ft bgs. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
bgs = below ground surface 

dark brown silt and peat, slight sheen on sample, saturated from up 
hole when extracted 

12 12 

13 13 

Project: 
Main Operations Complex Area Phase I ISCO ICOSB02 

Hole Number: 
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8.3 in Hollow Stem Auger 

Other 

Date: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Driven Split Spoon 

Project: 

ML 

ML 

OL 

GM/FILL 

Hole Number, Field: 

Size and Type of Bit: 

Total Depth: 
11.0 ft 

Depth Drilled: 
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Type of Samples: 
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50 

Bottom of Exploration 11.0 ft 
Groundwater Not Encounted (NE) 
Plug entire boring with medium bentonite chips to 1 ft bgs. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
bgs = below ground surface 

medium gray sandy gravelly silt, saturated, frozen. 

medium to dark gray clayey silt, frozen to partially frozen with visible 
ice crystals, no odor. 
7­9 ft split spoon: drive spoon, driller reports had to push 1.3 ft to get 
to the bottom, pull sampler and shoe only full, clean and run to bottom 
for sample. 

very dark brown organic silt, slight to moderate platicity, soft, strong 
odor. 

auger to 5 ft, drill through gravelly silt fill. 

100 

150.0 

130.0 

258.0 

Gravelly Sandy SILT 

375.0 

520.0 

1305.0 

2 

2 

2 

2 

3 

3 

3 

2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Description and Remarks 

Clayey SILT with Gravel and 
Cobbles 

Organic SILT 

Silty GRAVEL / FILL 

R. Roberson 

Li
th
ol
og

y 

11.0 ft 

MSL 

Depth to Groundwater: 

Type of Equipment:

 NE 

ICOSB03 

other 

P
ID

 (p
pm

) 

340 lbs 

67.0 ft 
EXPLORATION LOG 

Denali Drilling 

Northing: 
Easting: 

R
ec
ov
er
y 

(%
) Classification 

ASTM: D 2487 or D 2488 

Page  1  of  1 

R. Schlosser 

B
lo
w

 C
ou

nt

 

2.5 in 

Inspector: 

S
ym

bo
l 

10 

11 

12 

13 
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Piezometer 

Main Operations Complex Area Phase I ISCO 
Hole Number: 

ICOSB03ICOSB03

 Type of Hole: 

Auger Hole 

3,403,948 
1,810,737

S
am

pl
e 

other 

Driller:Permanent: 

Test Pit 

Project:

 19 Jul 2009 

Top of Hole 
Elevation: 

Alaska District 

X 

Drilling Agency: 
X 

Elevation Datum: 

Location: 

Monitoring Well 

Hammer Weight: Split Spoon I.D: 

Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska 

Mobile B­61 Auger Rig 

1 

2 



  
 

 
  

  

 

 
 

 
 

 
 

 

 
 

 

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date:  17 Jul 2009 

Drilling Agency: Elevation Datum:Alaska District 
X MSL otherX Other Denali Drilling 

EXPLORATION LOG Top of HoleNorthing: 3,403,901
Location: 70.0 ft Easting: 1,810,732 Elevation: 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOSB04 ICOSB04 R. Roberson R. Schlosser 

 Type of Hole: other Depth to Groundwater: Depth Drilled: Total Depth: 
13.7 ft WD 14.5 ft 14.5 ft Test Pit X Auger Hole Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 
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Classification Description and Remarks 
ASTM: D 2487 or D 2488 

D
ep

th

 (f
t)

 

GM/FILL Silty GRAVEL with Cobbles / 
FILL 

auger to 4 ft through silty gravel with cobbles (fill), 65% gravel, 5% 
sand, 30% fines, low plasticity, moderate moisture. 

2 
SP/FILL Poorly­graded SAND with Gravel 

/ FILL 

2 
hit poorly graded sand and gravel from pipline trench, running east to 
west, 5% gravel, 90% sand, 5% fines, slight moisture. 

4 

6 

8 

1 

2 50 

100 

1 

8 

15 

12 

4 

3 

4 

5 

5 

2150.0 

530.0 

1050.0 240.0 

850.0 

200.0 

ML 

ML 

SP 

PT 

Clayey SILT 

PEAT 

Poorly­graded SAND 

Gravelly SILT 

4 

6 

8 
poorly gradded sand, damp at 10 ft during augering, no recovery. 

LOST: no recovery, auger to catch up to 8 ft bgs. 

dark yellow brown (10YR 3/3 ­ 3/4) gravelly silt, 10­40 mm gravels, 
strong odor, pushed cobble down at 6.5 ft bgs. 

medium to dark brown peat, trace sand, 10% fines, uniform, 
moderately dense for peat, dry, cold, very strong odor. 

dark brown clayey silt, occasional gravel, occasionally sandy, some 
scattered organics, 10% gravel, trace sand, 90% fines, low to medium 
plasticity, moderate moisture, strong odor. 

3 0 
5 

6 

10 
6 

7 

ML SILT 
10 

silt, trace sand, 100% fines, dry to damp. 

12 

4 100 
6 

5 

6 

810.0 370.0 ML/ML Gravelly SILT / Clayey SILT 

12 

gray brown to medium gray silty gravel to gravelly silt and clayey silt 
to silty clay, 10% gravel, trace sand, 90% fines, partially frozen, soft, 
dry to moist, pushed to 12.5 ft bgs. 

8 

14 

5 100 
18 

21 

18 

150.0610.0 
CL Gravelly, Silty CLAY with Sand 

14 
dark gray gravelly silty clay, sandy in part, 30% gravel, trace sand, 
70% fines, medium plasticity, stiff, moderately dense, wet. 

16 16 

Bottom of Exploration 14.5 ft 
Groundwater Encountered While Drilling (WD): at depth 13.70 ft 
Water in auger at 9.25 ft bgs after penetration of gravel at 13.7 ft bgs. 
Plug entire boring with medium bentonite chips to 1 ft bgs. 
Horizontal survey datum: NAD83 AK Zone 9 in U.S. feet. 
bgs = below ground surface 

Main Operations Complex Area Phase I ISCO 
Project: 

ICOSB04 
Hole Number: 
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APPENDIX E 

Well Completion Logs 



       
   

          
 

      

     

         

            

        

   

  

 

  
 

 
  

  

      

    
      

   

      

  

    
 

 

 

  

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 2 Aug 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,925 ftMONITORING WELL LOG Location: 
Easting: 1,810,739 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOIW01 ICOIW01 R. Roberson R. Schlosser 

 Type of Hole: X other Injection Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 9.80 ft WD 10.5 ft 10.5 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 69.5372'
 
Flushmount with cement apron.
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

Native Material 

1 

Portland Type II cement with 6 gallons 
water 

2 

Stainless Steel Type 304, 2-in
 
3
 diameter, flushthread 

4 30/70 Silica Sand 

5 

6 

7 

10/20 Silica Sand 
Stainless Steel Type 304, 2" ID 10-slot 

8 screen 

9 

10 

Bottom Cap 

SUMMARY OF MATERIALS USED 

5 feet - 2-in stainless steel Type 304 riser casing 

5 feet - 2-in stainless steel Type 304 0.01-in slot wire wrap screen 

3.5 cubic feet - 10/20 Sand Filter Pack Material 

N
E

_
C

A
P

E
_

W
E

L
L
 

U
S

A
C

E
 I
S

C
O

 L
O

G
S

.G
P

J
 

A
C

E
_

A
N

C
.G

D
T

 
3

/3
/1

0

Bottom of Exploration 10.5 ft 
Groundwater Encountered While Drilling (WD): at depth 
9.80 ft on 8/2/2009 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOIW01 

11 



    

   

       
    

          
 

      

        

          

        

      

  

 

  
 

 
  

  

       

    
      

   

  

  

      

 

 

 

NOTE: 

No protective casing (temporary well) 

SUMMARY OF MATERIALS USED 

1) Top of PVC Casing Elevation: 70.661' 
Temporary well; No surface completion 
** Top of hole elevation not measured; see top of PVC 
casing elevation. 
BTIC - Below Top of Inner Casing 

12 feet - 2-inch SCH 40 PVC Riser Casing 

5 feet - 2-inch SCH 40 PVC Screen with 0.006-inch Slots 

3 cubic feet - 10/20 Sand Filter Pack Material 

4 cubic feet - 3/8-inch Bentonite Chips 

340 lbs 

2 

4 

6 

8 

10 

12 

14 

16 

18 

Type of Samples: 

XTest Pit 

other 

MONITORING WELL LOG 
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2.5 in 

17.5 ft 
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SCH 40 PVC 2" ID 6 Slot Screen 

Mobile B­61 Auger Rig 

Bottom of Exploration 17.5 ft 
Groundwater Encountered While Drilling (WD): at depth 
13.20 ft on 7/20/2009 

3/8" Bentonite Chips 

10/20 Silica Sand 

ICOMW01 

SCH 40 PVC 2" ID WELL RISER 

Native Material 

Bottom Cap 

Native Material 

Size and Type of Bit: 

Other 

17.5 ft 

X Denali Drilling 

Total Depth: 

Alaska District 

13.20 ft WD 

ICOMW01

 Type of Hole: 

Inspector:Driller: 

Monitoring Well (Temporary) 

X 

R. SchlosserR. Roberson 

3,403,903 ft 
1,810,726 ft 

Top of Hole 
Elevation: 

8.3 in Hollow Stem Auger 

otherX 

MSL 

Page  1  of  1 

Elevation Datum: 

Split Spoon I.D: 

Permanent: 

Northing: 
Easting: ** 

Depth Drilled: 

Type of Equipment: 

Depth to Groundwater: 

Location: 

Auger Hole 

Hammer Weight: 

PiezometerMonitoring Well 

Project: 

Driven Split Spoon 

Date: 

Hole Number, Field: 

Main Operations Complex Area Phase I ISCO 

North East Cape, St. Lawrence Island, Alaska 

Drilling Agency:

 20 Jul 2009 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW01 



 

    

        

          

    

        

      

   

       
    

          
 

      

  
 

 
  

  

  

  

 

    
      

   

 

       

      

  

Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 
North East Cape, St. Lawrence Island, Alaska Date: 21 Jul 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,946 ftMONITORING WELL LOG Location: 
Easting: 1,810,741 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW02 ICOMW02 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well (Temporary) Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 4.50 ft WD 9.0 ft 9.0 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

No protective casing (temporary well) 
1) Top of PVC Casing Elevation: 67.2682' 
Temporary well; No surface completion 
** Top of hole elevation not measured; see top of PVC 
casing elevation. 
BTIC - Below Top of Inner Casing 

D
e
p
th

 (
ft
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1 

2 

3 

4 

5 
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8 

9 

10 

11 

Native Material 

3/8" Bentonite Chips 

SCH 40 PVC 2" ID WELL RISER 

10/20 Silica Sand 

SCH 40 PVC 2" ID 6 Slot Screen 

Bottom Cap 

SUMMARY OF MATERIALS USED 

4.5 feet - 2-inch SCH 40 PVC Riser Casing 

4 feet - 2-inch SCH 40 PVC Pre-Packed Screen with 0.006-inch 

Slots and 10/20 Silica Sand 

5 cubic feet - 10/20 Sand Filter Pack Material 

2 cubic feet - 3/8-inch Bentonite Chips 

Bottom of Exploration 9.0 ft 
Groundwater Encountered While Drilling (WD): at depth 
4.50 ft on 7/21/2009 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW02
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 28 Jul 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,928 ftMONITORING WELL LOG Location: 
Easting: 1,810,746 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW03 ICOMW03 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 6.00 ft WD 10.5 ft 10.5 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 69.3095'
 
Flushmount with cement apron.
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

Native Material 
SUMMARY OF MATERIALS USED 

5 feet - 2-in SCH 40 PVC riser casing 
1 5 feet - 2-in SCH 40 PVC 0.006-in slot screen 

3 cubic feet - 10/20 Sand Filter Pack Material 

2 Neat Cement (1.5 bags) 

SCH 40 PVC 2" ID Well Riser 
3 

4 30/70 Silica Sand 

5 

6 

7 

10/20 Silica Sand 
SCH 40 PVC 2" ID 6-slot screen 

8 

9 

10 

Bottom Cap 
Bottom of Exploration 10.5 ft 

11 
Groundwater Encountered While Drilling (WD): at depth 
6.00 ft on 7/28/2009 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW03 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 28 Jul 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,929 ftMONITORING WELL LOG Location: 
Easting: 1,810,736 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW04 ICOMW04 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 6.00 ft WD 10.5 ft 10.5 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 69.3055'
 
Flushmount with cement apron.
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

Native Material 
SUMMARY OF MATERIALS USED 

5 feet - 2-in SCH 40 PVC riser casing 
1 5 feet - 2-in SCH 40 PVC 0.006-in slot screen 

4 cubic feet - 10/20 Sand Filter Pack Material 

2 Neat Cement 

SCH 40 PVC 2" ID Well Riser 
3 

4 30/70 silica sand 

5 

6 

7 

10/20 silica sand 
SCH 40 PVC 2" ID 6-slot screen 

8 

9 

10 

Bottom Cap 
Bottom of Exploration 10.5 ft 

11 
Groundwater Encountered While Drilling (WD): at depth 
6.00 ft on 7/28/2009 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW04 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 29 Jul 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,921 ftMONITORING WELL LOG Location: 
Easting: 1,810,742 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW05 ICOMW05 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 7.00 ft WD 9.0 ft 9.0 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 69.3523'
 
Flushmount with cement apron.
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

Native Material 
SUMMARY OF MATERIALS USED 

4 feet - 2-in SCH 40 PVC riser casing 
1 5 feet - 2-in SCH 40 PVC 0.006-in slot screen 

Neat Cement 
3.5 cubic feet - 10/20 Sand Filter Pack Material 

2 
SCH 40 PVC 2" ID Well Riser 

3 30/70 silica sand 

4 

5 

6 

10/20 silica sand 
SCH 40 PVC 2" ID 6-slot screen 

7 

8 

9 
Bottom of Exploration 9.0 ft 

Bottom Cap 
Groundwater Encountered While Drilling (WD): at depth 
7.00 ft on 7/29/2009 

10 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW05 

11 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 30 Jul 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,938 ftMONITORING WELL LOG Location: 
Easting: 1,810,741 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW06 ICOMW06 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 5.00 ft WD 9.5 ft 9.5 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 68.4904'
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

1 

2 

Neat Cement 

SCH 40 PVC 2" ID Well Riser 

Native Material 

4 feet - 2-in SCH 40 PVC riser casing 

5 feet - 2-in SCH 40 PVC 0.006-in slot screen 

3 cubic feet - 10/20 Sand Filter Pack Material 

SUMMARY OF MATERIALS USED 

3 30/70 silica sand 

4 

5 

6 

7 
SCH 40 PVC 2" ID 6-slot screen 
10/20 silica sand 

8 

9 

10 

Bottom Cap 
Bottom of Exploration 9.5 ft 
Groundwater Encountered While Drilling (WD): at depth 
5.00 ft on 7/30/2009 

11 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW06 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 30 Jul 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,938 ftMONITORING WELL LOG Location: 
Easting: 1,810,733 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW07 ICOMW07 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 6.00 ft AD 10.0 ft 10.0 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 68.0299'
 
Flushmount with cement apron.
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

1 

Native Material 

5 feet - 2-in SCH 40 PVC riser casing 

5 feet - 2-in SCH 40 PVC 0.006-in slot screen 

3 cubic feet - 10/20 Sand Filter Pack Material 

SUMMARY OF MATERIALS USED 

2 Neat Cement 

3 
SCH 40 PVC 2" ID Well Riser 

4 30/70 silica sand 

5 

6 

7 

8 
SCH 40 PVC 2" ID 6-slot screen 
10/20 silica sand 

9 

10 

11 

Bottom Cap 

Bottom of Exploration 10.0 ft 
Groundwater Encountered After Drilling (AD): at depth 
6.00 ft on 7/30/2009 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW07 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 31 Jul 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,930 ftMONITORING WELL LOG Location: 
Easting: 1,810,729 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW08 ICOMW08 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 5.50 ft WD 10.0 ft 10.0 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 69.4053'
 
Flushmount with cement apron.
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

1 

2 

3 

4 

Neat Cement 

30/70 silica sand 

SCH 40 PVC 2" ID Well Riser 

Native Material 

4.5 feet - 2-in SCH 40 PVC riser casing 

5 feet - 2-in SCH 40 PVC 0.006-in slot screen 

3 cubic feet - 10/20 Sand Filter Pack Material 

SUMMARY OF MATERIALS USED 

5 

6 

7 
SCH 40 PVC 2" ID 6-slot screen 
10/20 silica sand 

8 

9 

10 Bottom Cap 
Bottom of Exploration 10.0 ft 
Groundwater Encountered While Drilling (WD): at depth 
5.50 ft on 7/31/2009 

11 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW08 
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Project: Main Operations Complex Area Phase I ISCO Page  1  of  1 

North East Cape, St. Lawrence Island, Alaska Date: 1 Aug 2009 

Drilling Agency: Elevation Datum: 
X Other Denali Drilling 

Alaska District 
X MSL other 

Top of HoleNorthing: 3,403,919 ftMONITORING WELL LOG Location: 
Easting: 1,810,731 ft Elevation: ** 

Hole Number, Field: Permanent: Driller: Inspector: 
ICOMW09 ICOMW09 R. Roberson R. Schlosser 

 Type of Hole: X other Monitoring Well Depth to Groundwater: Depth Drilled: Total Depth: 
Test Pit X Auger Hole 9.50 ft WD 12.5 ft 12.5 ft Monitoring Well Piezometer 

Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples: 
340 lbs 2.5 in Mobile B­61 Auger Rig Driven Split Spoon8.3 in Hollow Stem Auger 

NOTE: 

metal flushmount (8" dia, Christy box) 
1) Top of PVC Casing Elevation: 69.8701'
 
Flushmount with cement apron.
 
** Top of hole elevation not measured; see top of PVC
 
casing elevation.
 
BTIC - Below Top of Inner Casing
 

D
e
p
th

 (
ft
) 

2 

Native Material 

7 feet - 2-in SCH 40 PVC riser casing 

5 feet - 2-in SCH 40 PVC 0.006-in slot screen 

3 cubic feet - 10/20 Sand Filter Pack Material 

SUMMARY OF MATERIALS USED 

Neat Cement 

4 
SCH 40 PVC 2" ID Well Riser 

6 30/70 silica sand 

8 

10 
SCH 40 PVC 2" ID 6-slot screen 
10/20 silica sand 

Bottom Cap 
Bottom of Exploration 12.5 ft 
Groundwater Encountered While Drilling (WD): at depth 
9.50 ft on 8/1/2009 

Project: Hole Number: 
Main Operations Complex Area Phase I ISCO ICOMW09 

12 
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Groundwater Sampling Forms 



 

 

BASELINE AND PRE-ISCO 



CLIENT: ~S <t;9 L.
LOCATION: ~b-lS~·.o P/LI>1
PROJECT #: ( {2b q..z.,. '20 ENTER WELL LOCATION:

INSPECTION

Label on well? YES ~O Is cap locked? YES ~
Is reference mark visible? YES ~ Standing water present? YES (i<jQ)
Condition of well: ~ Any indication of surface runoff in well? YES ~
Weather: ~ Air Temperature: «~.s>F .

Notes: ~~'f l~-:n"\&~\ed =rzo 10? --l:::?e ~)el('~~ -(l"t-{ loq a ....,J. SC~'-'-f l"€s"k UMiIv~dtoj~ty
~...:r---tre.'J ~ >l'E:.1C:-~III.Ae..YV ~ 'Pt1w'A ,~ 'J-t,.. v'S '-b k6.A "G{r-I£ v- :i--t..... C:-L"-v,-,-,>lUA..o 1

STATIC WATER LEVEL JUST PRIOR TO PURGING v

Date: '1/?-1 / c r Time: AM/PM
I I

~NIC~

PRE STEAM CLEANED

Measured with:

Decontamination:
Depth to Water:
Length of Well:

CHALK & STEEL TAPE

01 WATER OTHER(b..-CD

WELL PURGING /t;
Date: '7/7-1 f

t
/'i:A i' Lj.)C)t;WI- Lc.J / ctYAfoo/k V

PRE STEAM.t{EANEO 01 vIA TER OTHER

Begin Time:
End Time:

AM/PM----
AM/PM----

Purging Equipment:
Decontamination:

CALCULATION OF 3 CASING VOLUMES

ft Length of well
ft - depth to water (before purge start)

ft = length of water column
x conversion factor (2" well) 0.49

= 3 casing volumes

HIGH(§)Yield:
If low, recovery time:

f.>o gallons

,( Z 50 $->4("'t\:mllminor

Umin

Actual volume purged:

Actual purge flow rate:Gallons
Notes:

Depth to
Water
(feet)
<0.33'

pH Conductivity TJJ.rbid ity D.O. Temp ORP
(SU) (umhos/cm) (Nftj) (mglL) (0C)

C;;;J,uJ'1
+/- 0.1 +/-3% +/-10% +/-10% +/- 5° +1-10 mV

10.62, 0.148 t) < t;r ~.ee S.bf -55·3
leiS (f)Ji/1 (").,DI f!),i{'~ ~,l!)8 - 57.'?
9',5L/ Or/tit! {),()7 [tis • 5)'1 .- 57,Z,
9'.20 o, lif "( tS) <0"1 [;·31 5,1£5 ,- 5":511
(!} »: a,{t.{f- o . 0 "/, '/') ~ !S,It: -5'6.0o. 1

~,-bL.. Odt./1 o.co e. Sf: 5,0f3. .~ '5"5,<1-

Ferrous
Iron

(mglL)

Time Volume
(gallons)

Start: l15~ .~ IC,.() N/A

'00'2- N/A
180 "5 N/A

1810 N/A
N/A
N/A

N/A
N/A

T I / N/A
N/A
N/AFinal:

SAMPLE COLLECTION
Date: '1f~( /oq Time: /8 AM/PM Method:

( f

Appearance of Sample: Actual sample flow rate: "-" tOD ml/min or

Umin
SAMPLE BODLE COLLECTED: &-,,-,tt2~o-=D_t,-----<-I-,-/I-_cJJvb'GIv I ftrlL D£..tJ J eeo] ~ l6 2.;A-K:.I;JJ

021J/CMCC/':'-h l-O,

SAMPLING PERSONNE
Name: {l..,. Sc:;Vl e5'S~v Company: kL.o I'V'\..

/



I-·---

CLIENT: '~;LStJ 1? bt
LOCATION: f0 ~ Ca.p.::: 1=-SO::> {
PROJECT #: \ \ Zh tt/Z_o ENTER WELL LOCATION:

TP

+<:o;L( t<JD 7..

r------------------------------------------------------------------------------------~---INSPECTION
Label on well?
Is reference mark visible?
Condition of well: tU~
Weather: =at:~-.-.-:"".------
Notes: ' . --:---r..

We\\ l\A?\.k.t..s cJ,.)o{"c\ 7-1'5 ~"*-IIM.-,n . Te~l.y~e,~a....'tl..L~

YES ~O
YES NO
YES NO . I

"'-~S-~

NO
NO

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

STATIC WATE~ LEVEL JUST PRIOR TO PURGING
Date: 1/1-"1-.. / 0'7 Time: AMiPM

{t ~.o'\ { ~ l:.:> --

Depth to Water: ~ S' Z (
Length of Well: _cy...!.:...:~_o _

~:~~
PRE STEAM CLEANED

Measured with:
Decontamination:

CHALK & STEEl TAPE

01 WATER
I

OTHER I
I

I
Purging Equipment _..:..!1;..::;'31_"k1'----7....Lf--'..· r;-'-7~_r.J :t::==::;t
Decontamination: PRE STEAM CLEANED DIWATER dOTHER'

J

HIGH (loW'; I
~<;t--a.(~e ·:(iOfl1~V\.

rJ IIActual volume purged: I gallons

Actual purge flow rate: <:;e<5 hQ mVminor

WELL PURGING
Date: t -7..-7....-0 '\ Begin Time: 1(,L {

End Time: ,0. } ?

AM/PM
AMIPM

CALCULATION OF 3CASING VOLUMES

?.6 ft Length of well
5.}"'1 ft - depth to water (before purge start)

d: 51 ft = length of water column
..-.;..2 :2-,( x conversion factor (2" well) 0.49

Gallons = 3 casing volumes
<t:el kf2t!' 1-7L-" 7 {;;Je[(

~--------~~----~~----~~----~~------~~--------_T--------~----_T------~----+Time Volume Depth to pH Conductivity ~~TU:~)' 0.0. Temp ORP Ferr,ous
(gallons) Water (SU) (umhoslcm) -{N (mglL) (0G) Irbn

i(feet) (mglL)
<0.33' +/- 0.1 +/- 3% +/-10% +/-10% +/- 5° +/-10 mV !

Yield:
If low, recovery time:

Notes: LJmin

Final:

Start:
;·7-=t 'f. g3 11<1.3

i.ss !j.75'- ; (,ff, 7-
t , </0 "/, <;; I Ivt.r.
\'2(;" '-I.i- \ 1~7.3

i'07- '-I. 9(,
I <il. t(

Cl.Cf5- \.),50 1'-1 1,0
(.l'6 tin fJV.,1

;'~OL
I~D'l. S', q-.:.

I--:};S S,~(....
t1ZS s'),/
11:}S" 5;S'c)

SAMPLE COLLl1CTION
Date: ?/2..1-. / D '7 Time:! 75'S" AM/PM, (

Appearance of Sample:

SAMPLING PERSONNFL II
Name: M· l.fe/t.{;fr;h J fl. ~,lde~EIL Company: /J;F~/~

t I~ _1_ _



CLIENT: ~ '~L,,::>\-n\ ~ I .h
LOCATION: )..)E C~te~~ ,-\,\bl
PROJECT#: ( /2..bLt'Z...,20 ENTER WELL LOCAnON:

INSPECTION

~

G0Label on well? YE NO Is cap locked?

~Is reference mark visible? ES' NO Standing water present? YES' ~
Condition of well: I{)/? Any indication of surface runoff in well? YES I
Weather: . (!/~,;,~ty: . Air Temperature: - ..~ tf-EIl.
Notes: ?~ ~ ~'\..."th.l c.~\ l\oV'cd-ec\ ~ ~"DO~ {...6'-i. o.....t)P -c"\l-d

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: -1/J.-.!LI c 9 Time: ArWFM)

r I I

Depth to Water: q, {)tQ 1)'7C Measured with: ~NICT~ CHALK & STEEl TAPE

Length of Well: /5,/ Decontamination: PRE STEAM CLEANED EA5 OTHER I
WELL PURGING

Purging Equipment: ,t(; 1/' ~ TZI/)hOd' r-; 1Date: '1/'L2--/01 Begin Time: 1.3 yi;, AMIPM I
I I

PRE STEAM'ClEANEO IOTHEREnd Time: AM/PM Decontamination: 01 WATER

CAlCULATION OF 3CASING VOLUMES I
/5 - I ft Length of well Yield: HIGH LOW Itq.t:i['. ft - depth to water (before purge start) If low, recovery time:

rL-j- ' = length of water column I
ft

I~ x conversion factor (2" well) 0.49 Actual volume purged: 1 gallons

Gallons = 3 casing volumes Actual purge flow rate: L... L50 mllminor

INotes: Umin

I
Depth to &; Conductivity T~ D.O. Temp ORP

ITime Volume Fer10usrl
(gallons) Water ~)'l-- (umhos/cm) (NTU) (mg/L) (0C) Iron

Ip/' S.·,l ""J-r
I(feet) (m$lL)

<0.33' +/- 0.1 +/-3% +/-10% +/-10% +/- 5° +/-10 mV !
Start: I'-II.S- '7, 1; fi3 II -zt:: C>374 c ,16 0,:5 ~ /.(";8 - ~(;;fz.. N1A

I 'f~ C; ~4 q ,,2-"7 II 1 i7 c. ')0'-/ C' ,i7 /')5'( f ,10"7 - 710 'Z- N~A
1'13J '1 9. tfy 1\, ,? s o '$'1\ 1- cJ \ 13 (l,) t- {!in - (d"Z N1A
1'-1 ~q 7.2.- Ie ,G'f1- tl,~;;-S ei t t.vN' ,,1S ~'73-'l N~A
N'17- '1,.'3 (0 :7'7 c;, ~&3 d.1I o/to t.e S- '-IC,7 NIA

f ,;,<{ G I(h<fq 0,361 ",,1'1 o. J!? I 'irS' - 70, / N/A
I <'f)' J A- q.'!.! (u .r c "f, 3'5<-j c. I7- iJ,.sy "Z_ ,,,::00 - &<1."] N/A

q.,Y] Cf:i' t c), -p<¥' t.-~.17- CJ. ?t ;,1cJ - !Q~b
I

IS~( NlA
C1',00 0.('1 ltJ,e-6 /' ql ,-'if?-,' I

I~"C ~. -13 c. .~6~ ~/A
'1,37 0,(<1- /,B7 ' I!3z~,-"

I
15'1..~ 9,<.1'7 d.3(:,Cc c .t= N/A

56't:: ';;a , .:»: FII.}/iL A-j '() V~ ~/AFinal: ",_\L. ·~v ~

~ SC~
I

SAMPLE COLLECTION I
Date: Time: AMIPM Method: t/d; n ~ ry Dl(/9bj I I

II
I

Appearance of Sample: (4f'(Ir; t-V ji I d; .(J I!!l..t't f I /0, Actual sample flow rate: ( l.5C 14£ mVmin d,r

'lfr ~~{(:k~ t';J~ IfJC0ulff.d: {pilLV;r t-",,~~r Umih

/ I.SAMPLE BOTTLE COLLECTED: ocr J..fc..J"/.c ~(iV"; 02 ,-1 [ + Ci.v'·''-7-e.~ -G:.(<. DRe II?e..c / A--/L 1DZ AIL(()~ fPv\e..~ w UC2..L
I

"

jSAMPLING PEFS~~NEL '" l1ft,
Company: ke{)rY'M ;1,. - t-- Sd "Name: -c : .~\ • t?S,>e.(<:.. ..L_



CLIENT: tJ,.-%.:\!> rDL.-
LOCATION: tff o-:J.pf
PROJECT#: illGZU,L ENTER WELL LOCATiON:

INSPECTION GiS)Label on well?

ba1&Y
NO Is cap locked? NO

Is rererencemarkvisible? NO standing water present? YES

~Condition of well: Any indication of surface runoff In well? YES NO
WQathar: (l (.t.a" l=Q A1:v-f l .., C.IQ\/J~ AirTemperature: 'Ii)~VSl, ,
Notes: ~c:~"",pi'V\~ ~v""- POSt ~<,..,ve-'r.e -p....v~ 0""- g/o'/zoo9, wea. ,ot.w~.u.lbv" &/~/~

l\"" ~'tXI"' .•~c; '~ ,\;kv l\"",\,u".,; £.'i \\~ dlt\V' b--"" '.\4 e-li.-f:oI/ev'-t ::J-;J<rC :y.i-+V()l\i~ ~~\ <J SnIZDr:<=i A""'" .

STATIC ~ATER LEVEL JUST PRIOR TO PURGING
\I I

OatQ: B t, /1..00 '1 Time: ,030 AMfPM I:
I"r:

8/7/2-001 T.-Ale:- ',/,I A""'-
I

Depth to Water: l,se Measured with: ('ElECTRONIC T~ CHALK & STEELTA~. ,

Length of Well: If, qo Decontamination: PRESIEAt..'CLEAi\lEDCDIWA~ o~ i
I

waL.~~1 I!5"OD 9/",/2-"02MfiJjJ
I

Begin TIme: Purging Equipment
i

[late: ~ ,
I

End lime: o6.:JO @uPM Decontamination: PRE SJcAMCL.EANEO ce!1N~TER) !OTHER

CALCULATION OF 3 CASING VOLUII.I!ES 9/7/UO'1
11,90 ft Length of well Yield: HIGH G.~ ,
'7,~PJ ft - depth to water (before purge start) If low. recovery fune: 1'"2... I~C~ V" os. i

A- (32- ft = length of water column

~,/~ x conversion factor (2D weU) 0.49 Actual volume purged; 9Cl1\Ons ,
Gallons = 3 casing volumes

I; ,
Actual purge flow mte: mUininor

WEL.L l'Lt:.,...~ 'DraJL~1Vfto~ J Z 1~)2..Si2£uvev1 II

Notes: Umm
AU..-C\.V~ ..•- C!£J ~""" OoT ':lI - I i \.-t-c.r AWl. 1o.&.V~~ r7"1'0 \-0 ZOOO ~

Time Volume Depth to pH ! Conductivity Turbidity D.O. Temp OR? 1/ Fert°us
(gallons) Water {SU} (umhosfcm) (NTU) (mg/L) (0G) i! Iron

(feet) II (mQJL)
l Di(O 1-/ P 1..1~.33' "..,~.Jffl-0.1 +/-3% +/-10% +1-10% +/_5° +1-10mV ,

Start: HO~ 10,5 ~UA-~.S- .LQ .,Sl;f OlZ~' si. ,.. n ss ~r~ \zCJ N/A. Iti,8 "3 I s.rc 6r)..S't( 78. '1,.- f )I, ,",0 I /,_" I /14 N/A
'" Q

e>,70
II~O 1.0 lli'(l ! ~·.tJ~ b.t.5 ~ 5V,' 7'(IB 5,'11 ID~ NiA

I ~ -,4-td il '3 s- i N~A

13'10 J If) S- '11 s-t ~.'1- 0·1>' I rO,1 -Z D-'l. S', ~V 10(, NtA
'l~IN. .,0;. ",A \'wVv~ ~IA,.) R('w-- I NtA

• o I NJA
I I I ! I I NtAI

I NJA
I I "'fA

Fmal: I NlA

SAMPLEC?~/FCTlON ,

Date: ~ I 'UJ()~ Time: 0$30 ~M Method: - -i---pV!. ~ ••...ci2......,\ 'f{>oC 1..J

Appearance of Sample: -.C..(uy- Actual sample now rate: IOO"'''1.'-f~~ rnllminQT

?J -I U~e» 4t"! h..LY, ?,.J. $'0 Wllo- fbi..iJ to Vorll~ ikL-
L'min

. SAMPLE BOTTLE COLLECTED: i

.SAMPLINGrER)9N~; ~~. .4L-
A~L(j WtName: /7 ,'V" ""C'l " I/~ Company:

V



CLIENT: rYt'f..5'1t><..

LOCATION;;v/Z CAR€:
PROJECT #: (llEi z-t.z, ENTER VfELL LOCATION:

INSPECTION
Label on well?
Is reference mark visible?

Condition of well:
Weather:
Notes:

STATIC WATER LEVEL JUST PRIOR TC:PURGING 1'">/\ <J I:
Date: Olf 08 Dip lime: AMlPM) j;,

(ElECTRONICT~
PRE STEAM CLEAI..••'ED

-A.&;O
g,qo

Depth to Water:
Length of Well:

Measured lIvith:
Decontamination:

CHAl.J< & STEEL TAPE .

OIWA"iER OlliER '. ,
I •

Purging Equipment \ypa;v ('V\.""~ t()iIV ~.

Decontamination: PRESlI:AMCl.EANEO 01WA~ !OTI-IER

VliEL.L.PURGfNf
Date: cfi ~Of:>1(lIP Begin Time:

~~~\ ~) 2.OO11c End Time:
CALCULATION OF'3 CASlNG VOLUMES

6.4 0 ft Length of well
4 ,(,,0 ft - depth to water {before purge start}
~ . g 0 ft = length of water column

1. i01 )(conversion factor (Z well) 0.49

Gallons =3 casing volumes

HlGH@ .
\'2. ",aU ~ !

Yield:
If low, recovery fune:

Actual volume purged:
Actual purge flow rate:

Notes:

Time Volume Depth to
{gallons} Water

(feet)
<0.33'

Start: l550 b·f A.7 S- I
11;0'1- i.o I ~.co I
11.:>16 :2.0 5.2. s- f

IcP24 I 3.5 t; .. 5"' 0

'''3':1- ·.••.0 (;,.62-

i,
! I

Temp OR? Ii
(0C) II

FerrouspH
(SU}

Conduc!Mty
(umhosfcm)

Turbidity
(NTU)

D.O.
(mglL.) Iron

(mgJL)

I +J-100k +/_5° +1-1OmV
,(,,>4 ".»1 I n·7

I (p.,!/ I (P -'to /?-;
.~. 01 S-.2-1 I i/1
'1.o~ r. 17 /1'7
7.ft) C/~ 1/ b

! I I

+/- 0.1 +/- 3% +/-10%

N/A
N/A
N/AJ2{
NlA

NJA
NIA

F'mal:

SAl'JlPLE C0¥ECTION
Date: (:It/oB) Dh Time: I {,i(OAMLPM7 Method: t'trb~ ?~P
Appearance of Sample: -tu.v ~;d. Actualsample flow rate: :200 M..: L ~ -'VL- - m1fminQT

SAMPLE 80TTLE COllECTED: b voe,' s 1'2- '2..,-oML fbl...Y/3 -1 U1~A~ b\r t "2- L'mi~
(

Company:



CLIENT: g;L~JD\
LOCATION: KJ f!; ~c: J:9:-C> bJ'- \ 0+
PROJECT#: ll2..0<-\:2..~Z.O ENTER WELL LOCA nON:

INSPECTION
Label on well?

~

NO Is cap locked? cY§ NO
Is reference mark visible? YE NO standing water present? YES ~
Condition of well: &-v DID Any indication of surface runoff in well? YES 00 I

Weather: Cleuct'1 Air Temperature: 4cJ'
Notes:

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: Time: ~M

~l'-fl{?q Oqro
p~

I

Depth to Water: 3rOfj Measured with: CHALK & STEEL TAPE

Length of Well: q ,-30 roC Decontamination: PRE STEAM CLEANED DIWATER OTHER I
WELL PURGING

Purging Equipment /J1(~ ,,- -r: s:A. J ~Date: ~{tflf21 Begin Time: {bOO AM/PM
End Time: AMIPM Decontamination: PRE S~~LEANED DIWATER ~ OT

CALCULATION OF 3 CASING VOLUMES
~c ~ I1.50 ft Length of well Yield: HIGH 0 I'3,-Q$' ft - depth to water (before purge start) If low, recovery time:

b}-I2. ft = length of water column

5/i7 x conversion factor (2" well) 0.49 Actual volume purged: tb.o gallons
Gallons = 3 casing volumes Actual purge flow rate: <:::: (DCI mVminor ,

Notes: Umin I
I-L_

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Fertous
(gallons) Water (SU) (umhoS/cm) (NTU) (mglL) (0C) Iron
t2u>~ (feet) I

(m$fL)
"'Gf-AL <0.33' +/- 0.1 +/-3% +/-10% +/-10% +/_5° +/-10mV !

Start: (IoDO ',5 -t. "L5" '5:2...."1 0,7...[8 -IS·~ I·!~ 10.01.0 2...lL(· N¥A

Ih7-D 2- ;.I. '52- 5.1/2- O.Z'Zb t.s.J D,::)8 -i.t» -usts: NIA
tbtfo 3 r 4,(:,4 S.~3 c;...2-7.-5 LD,~ O,lS I ,~Li 20·-z..•..D NYA.'=>
Ifp 7"S- tf.S i,el> t;. ;L) h. ·l.:z..."3 . q,t9z, o.c I 7.5""$ 7OD.4- N!A
i1tUJ (P •..o 4,&-,1- 5" ~o &,7-Z-Z- fl,ol../ Z, ,;.'1 1--6 2..<01.{. (0 N/A

N/A
I

NlA
NtA

N/A

I\1/A

Final: ~/A

SAMPLE COLLECTION
Method: ~.j{)hDek ~~IA. (' C0) e&t-j-v;v/~vDate: ~ } I..{ f 0 1 Time: / T'S b AM/PM

L \ C~ 17£~A)G,.toD6WO'i6n?6~~V~1.6-W1l5e1!~O I
Appearance of Sample: Actual sample flow rate: mlfmin ci,r

~ ~ 40 1M.il Vl'~ w lt-l-c...L ~ b-~'D r'WLlo l ) ~e)I\.z.J rj~h . Umih

SAMPLE BOTTLE COLLECTED: ( - '2..'00 ~ pdj -~v\.W-e.S 2:) l IiA~e.v p~t~ I
l- 2..'~Viv.l L0[H-tJD3 -~.s ~D2.-! ArK(C'3 I

SAMPLING PERSONXEL A:ec....e~ IName: ~ r ~ c....l/\..- 0 SS-t:..Y- Company: ....L_



'- ~,
CLIENT: g",\c;;.
LOCATION: }\}6"Ga..pe ~
PROJECT #: I [' '2...b q"2...•..n:» ENTER WELL LOCATION:

INSPECTION •
Label on well? ~ NO Is cap locked? G NO
Is reference mark visible? ;J ~ NO standing water present? YES· ~
Condition of well: ~ - t:rooD Any indication of surface runoff in well? € NO 1

Weather: W"w!rJ &DUJi Air Temperature: -Yi3!!-
Notes:

STATICWATER LEVEL JUST PRIOR TO PURGING
Date: 81 5" lIP' Time: 1t:>~~M

~
:

Depth to Water: 7.S3 Measured with: ~TRONI~ CHALK & STEEl TAPE

Length of Well: 1,71 Decontamination: PRESTEAMClEANED COlWAT@) OTHER i

WELL PURGING ~es,.Jalt-/,. 12,/.11-:Date: eJ6/f)'f Begin Time: &>11tr ~M Purging Equipment
t t

End Time: /Ol)O @tPM Decontam~ion: r:!kTEA[VlCLEANED OIWATER IOTHER

CALCULATION OF 3 CASING VOLUMES <e.t.J ',.."

Q,'l1 ft Length of well Yield: HIGH ~ ;
,?,JJ ft - depth to water (before purge start) If low, recovery time: Pu~/J "7.e../O~
I_! 8 ft = length of water column S......,k Ir;-~o 7..S"S ;

.&'7 x conversion factor (2D well) 0.49 Actual volume purged: Z:S gallons ,
·«00 ,

Gallons =,3 casing volumes ~. Actual purge flow rate: mlfminor

Notes: ?Vetl t1&~~ ~A,it te. ~ ~~~;~~V:'''-,D~. Umin

Time Volume Depth to pH# Conductivity Turbidity 0_0_ Temp ORP FertOliS,
(gallons) Water (SU) (umhoslcm) {NTU} (mgIL) (0G) IrOn

(feet) (m9fL)
<0_33' +/- 0_1 +/-3% +/-10% +/-10% +/_5° +1-10mV ,

start: t>'i/,t; .,...~.i:» 4. 7..~J 5'.~'1 6 •.2.'3Ca IJr •.,g lI., llo8 ~A
ot:t&lS 1,0 ~.Ol> ~11 '.'ul! I 'Z..oz.8 3~ 18tf NlA
Looo l~tr ~ 5:1.J 6..2..10 /3.01 I/..l;' IB<I_tl I'iJA- /" .bJ JA .•• (,'I:lt!J 'u.P;~a:. 01 lA._ ;;,~~ 1-,:, 'S4-" .'" ..•. NfA.~ ,'""'
,~Ot? I·D 1.~ 6.1![t.f ~.•I'l'1 t1YI'I 17.~1r ~."" /S7 ..¥ NJA

N/A
NlA
N1A
NlA
NlA

Final: N1A
SAMPLE COLLECTION

)

Date: ete te» Time/S-£'O AM/PM Method: JleVl~4tII::"'. ~l> ICS"ZAJ~f!... ;
t I . ~(t>eo-':5l:>~/~ :

Appearance of Sample: Ljecl {OWL sl« Actual sample flow rate: f? mllmin OJ .
·2..(lf~p~w(~tbr-/)&//LLO-~o2/$l~jn

SAMPLE BOTTLE COLLECTED: t> :z.ro-..t~ t4-~~~~ ;
1- 20~ MJI #'. . . t

I ~ ,

SAMPLI£ERSONNE~ e»> ~__ '"to Vl~$r ._£cJ/~ r2J"... L.Lr" Ae.i61, ~= .,,:'1 '-
Name: ,. .c;d.t t-

Company: ~ , :"-



ENTER WELL LOCATION:
 

INSPECTION 

Label on well? <W NO Is cap locked? YES 

Is reference mark visible? l ~ NO Standing water present? YES 

Condition of well: ----=-'ft---c...::..:::.£_vJ_" --,-- -:=- _ Any indication of surface runoff in well? YES
Weather: a==::...Jo....:C>'-~.:...:=._I--_Lf'--'D===----g.. _ Air Temperature: 1De. 
Notes: 

STATIC WATER LEVEL JUST PRIOR TO PURGING 

Date: B 1M('")Cf Time: D106(AMLPM 
r ~ 

Depth to Water: Measured with: ~TRON~ CHALK & STEEl.. TAPE 

Length of Well: Decontamination: PRE STEAM CLEANED DtWATER OTHER I 
I 

WELL PURGING 

Date: r8t5o B l'f (0 '1 Begin Time: A~ Purging Equipment M:v.. \ ('-fD~~ v..J ) (1~ h"., 
End Time: ---- AM/PM Decontamination: PRE STEAM CLEANED DIWATER 60~ 

CALCULATION OF 3CASING VOLUMES DeJ~~~'rUJ~ 
q, '50 ft Length of well Yield: HIGH @.J I 
'3 A50 ft - depth to water (before purge start) If lOW,recovery time: I 

b 7 D ft = length of water column I 
''? :1ct- x conversion factor (2" well) 0.49 Actual volume purged: L. "? gallons I 

Gallons = 3 casing volumes 12lU-':> / ?i14[~ "'t Actual purge flow rate: ..z LOO ~ rnllrninor I 
Notes: $~\e...:i±. 6.'1id(;ftltec.,(:tW(l~ c:>"ZJ.)CJ74.0C.C:rw6Y Urnin I 

'\Jl<,..V-'-( (bW -Abw" YST:.. -flbW~WT.lI,I"1 ~.,.:>,tEec:..:\-~ 10'1 Si..W,,-

Time Volume Depth to pH Conductivity Turbidity D.O. ORP Feious 
(gallons) Water (SU) (umhoslcm) (NTU) (mglL) Iron 

':roTA t.; (feet) (m~L) 
j ? .;-0 Ctf?uj/l~)~""c;J <0.33' +/- 0.1 +/- 3% +/-10% +/-10% +/_50 +/-10 mV 

Zol.t./-8.0 

II. 04 
NIA 

I 

N/A 

~/A 

Appearance of Sample: 

SAMPLE BOTTLE COLLECTED: 

SAMPLING PERSONNEL 

./ 

f,.-, ~ Company Arc ttJ)", IName: e -~~(t%s-e\;~ L- ~ _1_ _I 

.I 



CLIENT: ~'-
LOCATION: JA;C,,4.PI£ 5"_~
PROJECT #: (I 2fp -z.4.2P ~ £AM) ENTER WELL LOCATION:

INSPECTION
Label on well? ~ NO Is cap locked? .' ~YES

Is reference mark visible? ~ NO Standing water present? ~ NO
Condition of well: ~"cl 'r &M..JJI- •• Any indication of surface runoff in well? YES ~ !

Weather: W~~... Air Temperature:
~!...

Notes:

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: IIS-Ioet Tjme:t>"'~'--M

• l

~ON~ CHALK & STEEL TAPE 'Depth to Water: 4.DJ Measured with:

Length of Welt q"U> Decontamination: PRE STEAM ClEANED ~ OTHER I
,

WELL PURGING
Purging Equipment Revetb"../?,e.. i

Date: 8/5/01 Begin Time: Oq-(*O @pM ,
End Time: AMIPM Decontamination: PRE STEAM CLEANED dlWATER IOTHER

CAlCULATION OF 3 CASING VOLUMES NeuJ cr'uht tA.1
' .•2D ft Length of well Yield: HIGH ~

~
i

Q.,t>'J ft - depth to water (before purge start) If low, recovery time: ~4 ~ ,
~/ ft = length of water column

.2 ..I.AJs x conversion factor (2D well) 0.49 Actual volume purged: gallons
~ Gallons = 3 casing volumes Actual purge flow rate: mIIminor 1

Notes: ~A1cA.p~ .tL. i)lllJL.M.OGtv~Vf> Umin ,
!
i

Time Volume Depth to pH Conductivity Turbidity D.O. Temp OR? Ferrous
1

(gallons) Water (SU) (umhoslcm) (NTU) {mgll} (OC) Iron
(feet) (m~L)
<0.33' +/- 0.1 +/-3% +1-10% +/-10% +/_5° +/-10mV ;

start: D!:;; 5' r;,..h. ~r ~,~ /)./1&9 AJT ~.1 b',U ,,9 N/A
t:.>4~S" I.S , 5.fU. It>./bl . ~ .. ~ S".'7A 1"1l.. N'IA

1t>t>S' 2...(;> I I:. .1>6 o 17D I 9.7' 4"s3 17~ N1A

ID~;r •,~"-- I. I, l.J6. o 178 .~ 4It •• ~ tr.?.cf. 11I?,1J NIA

ID)O &J""" N~A
r, lellllJ • .- Ila ~- f'.._ . •• I, JlJ;'~ be ..•.. N!A•.... , I I I t' N/A

J~~O I.D " .'1'6 S,.4!'¥ o.11qo l"3.S •• ~«s S:"2-~ , «18. f NtA
NlA
NlA

Final: NlA

SAMPLE C/~~TION
,

~lAA:Yp _ ~~ {...(-\~.<.J j

Date: ~ {; 0'1 Time: 16:>00 AMlPM Method: i, I ~~;rllbW:sa A'tf,. sample flow rate: . ..z....:::>O _ •• ~Appearance of Sample:
l-2.'5Q ~~"'"$w.l-G $. 1-~g\loJlw(t\-~~av ~

SAMPLE BOTTLE COLLECTED: '-- 4o~vt...t~ ~/tft:,L"'! ~ ~~61" '7~~ua.e-( ,
z ; I l{. k··\ ....•·- ~/t+CLa.V~l~ ~lf)2/.,..~1()7 '

SAMPLING PERSON..!" \.
.~

. .~
N~me: Q..,~ 1,....,.<17 -. Company: !,

j

v



CLIENT: 6r,;[.,,(
LOCATION: N E:"CAPE'
PROJECT #: IrZ..ht/Z-,,2.D ENTER WELL LOCATION:

liltA-; h-rfJ,PL "-' (W-I""f
PRE STEAMdtBwEO dl\JATER laTHER

HIGH~

INSPECTION
Label on well?
Is reference mark visible?
Condition of well:

Weather:

Notes:

Q
YES
YES
~1)

NO
NO

15cap locked?
Standing water present?
Any indication of surface runoff in well?

Air Temperature:
l

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: "-b { 5 \ V'T Time: AMJPM

v I

Depth to Water: 6 ,ft,f} Measured with:
Length otWell: ,,~ Decontamination:

e-:.!LECTRO~

PRE STEAM CLEANED

CHALK & STEEL TAPE

DIWATER OTHER!

WELL PURGIf\fG {
Date: 8/ J'fJ 0'1 Begin Time:

End Time:
AMIPM
AMIPM

Purging Equipment
Decontamination:

CAlCULATION OF 3CASING VOLUME~

~ ,,(Po ft Length of well
'5 , ft - depth to water (before purge start)

1/1 t. ft = length of water column
1-/"--:--'-~~r{''f.tJ!It?~ x conversion factor (2~well) 0.49 Actual volume purged: -~. D

Gallons = 3 casing volumes Actual purge flow rate: ~ lit-/)
~Je!l c>qAJG~C-f::Pt)~6 f t)dJPLlW>C.tiWIJ(o JttS/~A

Yield:
If low, recovery time:

gallons

mIIminor
UminNo~es:

cZt
@J'

Time VOIJ.lme Depthtd pH Conductivity Turbidity 0.0. Temp ORP
(gallons) Water ,(SU) (umhoS/cm) (NTU) (mgIL) (0G)~. (feet) './:fJt .

-«l.33' +/- 0.1 +/-3% +/-100Al +/-100Al +/_5° +/-10mV
.6 51~ !9.bf?J ~,~tfi7 r-s<iV I..~' 'Zllb IG~,b
J SPlJ 5'bS b.ZS' 'glJ D.~7J . -:z..<lo lOa
t..G '5 .~'2- S..Ct::>1- C>.L'~ [0 .~ /) '1,1 2-95' 9{;~t)
5.-5" 5:. ~2- 5..10 l> zu, 1. I /).../'1 s.t» 83.tf.
b. s- ' ..c:rcL S"-'t2- 0.2-"'1 Lf,13 D.I./I 0./.2.."f 76.6
7.-;- 5)erz. 6.'?~ /) .?.b0 'N/I.. 0.'2-"1 1./. ~'2. 7/.5
S. '.S" ".~2- ~_1~ 0.'--" e 3.b 1>. '$ I tJ. 33 /,8.8

Start: IP'tfJ

iDSfi
II" ~
ur«

Fe~ous
Iron

(mgJL)

N/A

N!A
N/A

N/A

N!A

Final:
,

NlA

SAMPliNG PER~NN~L .., l It -
Name: l<. "'/~SJ e~ Company: ~-4 ""'-~~~~~~~~~~--------------~--~

rJ/A



 

 

DAY 3 SAMPLING FORMS 



CUENT: ~r'" ~ -\ u \ _
N - "A.DLOCATION:' ,c... C 1 C

PROJECT#: it '2-[P4 2."L o ENTER WELL LOCATION:

INSPECTION
Label on well? ~ NO Is cap locked?
Is reference mark visible? ,@ NO Standing water present?
Condition of well: &C'Dd Any indication of surfacerunoff in well?
Weather: C It&v l £2'~'l\V1. 'j 1 a~ AirTemperature: ,;;;£,J,f! (i / n
Notes: S A,.. •••-. P \.i'- t-~ oOi NC- IV\. Oc...6 W \ 9· .• !·,.I\.oe. 'il- ~)<; f Oflir\L

STATIC WA}TER_~VELJUST PRIOR TO PURGING .-
Date: 'f! 118 I zoo q Time: '\'3.6 S AwPl'Vfl-
Depth to Water.
length of Well:

wEu. PURGING
Date: ~(zco1.

@ NO
YES @
YES <i NO
)'5'- &>s- b

~e fWtk\.. o: If"'- f-....-€
1'-1 [../ S- -

Measured 'NittI:
Decontamination:

/J O./J

~ONICT~

PRE STEAM CLEANED

BeginTime:
End Time:

CAlCULATION OF 3 CASING VOLUMESS.qq it Length of well

Notes:
Gallons

CHALK & STEEL TAPE,

oiWATER OTHER ;

Ferrous

Irbn
lm9JL)

~LOW

Purging Equipment ~ ~,,; \"\.. i7Cc>!<l <f to."" Hi) lv rkJ
Decontamination: PRE STEAM CLEANED OIWATER ~

ft - depth to water {before purge start}
ft :::length of water column

x conversion factor (2'" welf) 0.49
;:; 3 casing volumes
GrtJ...lA VCJtl V i't~,\
r-~I.l \~ (c, UCft.L~

Actual volume purgect. gallons
. Ac1ualpurgeflowrate: \t""l... €L~:

~ p (X.~ l"'n, ~J) k \tV- . urn *
ll{ \~ ~ \ 4 L.\ ~ •.•.1- 7 ",_«a'---sc-f. eL~J'I-t.~"""vt 1f.l!\Jw...-<.t~

Yield:
If 10\>;, recovery iime:

Time Volume Depthto pH
(gallons) Water (SU)

(feet)
<0.33' +/- 0.1

Conductivity Turbidity - D.O. Temp ORP I
(umhoS/cm) (NTU) (mgIL) (OC) I

i

+1-3% +/-10% +/-10% #-50 -i-/-10mV

N1A
3'\,'10 3-20 tt .3:\ J '13 ~/A
3z.1?' -a If.. q tfll . S-1 ~A
}1,6\ . f i ~ f q t'tZ--- 1-z.-7 I'i!A
3). 30 I ( , ';)S- <-i. of> k1'" rl.C ,'\ WA
5z»'=-0 I .:ii !J .z 3 lb/·l N/A
1(()(D i c 5'0 Ii, 1.f ~g.7 NlA
'3 I..i ( (; i I i <if I 1t i..,~ 'i I,b NIA

NJA
N/A

NlA

start:

nSl)

Fmal: /

Time:

Appearance of Sample:

""em d M :,...•.A --r. .-L j L- .ci. J'
'11' 0: ~ I Yl \'tV'-QQ "'= ~ 0""-' \ \0"'0'; 1

t..c~\-e;~
Actual sample flow rate: \ ~2..-0 ~r

L'miP
, SAMPLE BOTTLE COLLECTED: J-Ic,k.v- A,;"Liww-- \-t€'c.. YH. -

". "10 f-'-\.. \/O."'·S t-\~ p~., V'-bf /ilo.~
.SAMPLING PERSONNEL

Name: L('\ \f\C <.... G, .~ fLe«, ":> 5 Compaor. ~~



INSPECTION

Label on well? NO Is cap locked? @ NO
Is reference mark visible? ; NO standing water present? YES ~
Condition of well: 00 '" Any indication of surface runoff in well? YES NO
Weather: Co t ?f\v 7 ? lit\!\ V\. cq I eiA LJ\A.- Air Temperature: SO 0- t7b <J

Notes: . . if ,lAve..- ,e- ~P51#.ht? 8/rrl {J~5tl-~k-c.~ N\e-~Oc..6W 15 ;!

STATIC WAjR iELJUST PRIOR TO ~URGING ~.
Date; 'if Itr Zoo'1 Time: iOS:" udlOM.
Depth to Water: 3, i2_ Measured with: ~ONICT~ CHALK & STEEL. TAPE

length of Well: lr\ -r=n Decontamination: PRE STEAM ClEANEO 01 WAfER OTHER :

wELL PURGING'
Purging Equipmsnt ~: '" ~ ·\""Yi/7C(H.i <it Le •.J Hu\,V dnJ,Date; Bitt( 2001. Begin Time: \OS 2- @PM

End Time: AMlPM Decontamination:
.

OIWATER ~PRE STEAM CLEANEO

CA\.CUI.ATlON OF 3CASING VOLUMES
q.sV it Length of well Yield: (@v LOW
~ \ \'Z, 'It - depth to water {before purge start} If low, recovery time:

;
; r
; ,

ft = length of water column

x conversion factor (2" well) 0.49 Actual volume purged; gallons
Gallons = 3 casing volumes Actual purge flow rate: (~o ~r

Notes: Umm ,
i
I

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP i Fertous

I(gat ns) Water (SU) (umhoslcm) (NTU) (mgll) ee} Iron
fi'1 iL (feet) (mQ/L)

<0.33' +/-0.1 I t? +/-3% +1-10% +1-10% +/-5° i-1-10mV
start: iO~,). ie,.Ht ]r.~ f'i IIv"'" t"" .~ f.1/- A1- Jrt.l ~ .J.t-. t'-~ ~ #v- J Ii-.•••••~ N/A

IID '-( II"3&0 -q. ().., ',be 0" ~~. it:.J·t{L, 1'2.-.7"" 1.75' i7S'r 3171.[. N/A
Ho1 I ~)4{P "".oJ , ,b7 It../·'Itb 1" • ()? t-s» 1'1 ~-z., ~ ,,)2 •., WA
\l10 ~~\ \1 If. f)~ j .?"7J 1t./.11 -r 'II gl. I,~")- (1'r> ?lrzt•./ WA
'Il~ 11.{) 1 1.'1') 1\1 ,tf~ ~..'i~ } L ~'-/ 11.13 ~4/.1 NIA
1/ U. 4.(J '? I,7? Jtl.i.f~ 0.6-; lief> rq",t)1b 312, b NlA

'll't ~.Cl"3 't \~D it:.t,~( l o·Q1.- 'IZI { 9<11(; . j ~Lt·V NlA
I I NFA

N/A
N/A

Final: NtA
SAMPLE"O,CTfON

Time: \\'to ~M 'M 7Vl ;' -r,\ Vl ('\. f);.rv-- '
,

Date; 8' I b 0'1 Method: ,-
Appearance of Sample: C ltl1v. t- t- J. Actual sample flow rate: \ (,,(J

~r•
J -ll", k..r p.;.,~iM.v- L'min

SAMPLE BOTTLE COLLECTED: \-t-e.t.. ?-.:.~
b· iO ~L.. VO,"'S Hu. P-..L~ ·14hf 8\l~hbD1 \-S-S~ 6'n'\l\ l~t"f 1:> ~h-t.J

.SAMPLING PERSONNEL . ,

Name: LCl "'~ e: G:, •~ e, ~i.-L- S 5 Company: AELCfr'-
~

/

CUENT: ~\"'.-. ~ -\ c \ _
LOCATION: . N ,C:. c.APe
PROJECT #: I{ 2- {P4 2 . "L a ENTER WELL LOCATION:



\"-\

CLIeNT: ~ \~', ~ -\ o l
LOCATION: . N .e . CA ee
PROJECT #: It 2.(py 2 •"L 0 ENTER WELL LOCATION:

INSPECTION

Label on welf?

~

NO Is cap locked? @ NO
Is reference mark visible? NO standing water present? YES @
Condition of well: (Q<9od Any indication of surface runoff in well? YES NO
Weather: d uv,d i-& Wl"\:l J'-toMfk N Air Temperature: '(e;;'.- l( e//)

Notes:
00 we V'-\ ocr; i;J it.{ 4- i'v1. oe. it' 'lh

STATic WAiR_iz~JUST PRIOR TO PUR,= ~~ ,
Date: f I~ ZOO q Ti~e: 0 L1'1£ ;~

1"3~'t{ i
!,

(P.0f6 ~NICT~
"Depth to Water: Measured tWh: \
~&STEEL TAPE,

Length of Well: qt,l{ Decontamination: PRESTEAMClEANED oIWAIER OTHER '

wELL PURGING
Purging Equipm~t ~~ ~ ~ \ygtl(~fJ ~ u,.:..sHi)~ tkJ,Date: 8jlr{ zco1 Begin Time: 11,<{ ~

End Time: l~I~C, M Decontamination:
.

OIWATER ~PRE STEAM CLEANED

CAlCULATION OF 3CASING VOLUMES VuY~vtOnyq.ll it Length of well Yield: HIGH ~ ,
i

6"j~ ft - depth to water (before purge start) If low. recovery time: ;

ft = length of water column

X conversion factor (T well) 0.49 Actual volume purged: sal!oJls ;

Gallons = 3 casing volumes Actual purge flow rate: ;' VI? 1M Ii-
i:

mUminor e

Notes: (?V.v-... fC! ~ <'] I (rN;'~/4.) ;v.... ~ ukm11-0 •••.•...11bq
Time Volume Depth to pH Conduc1ivity Turbidity 0.0. Temp ORP i Fen;ous

f
(~) Water {SU} (umhoslcm) (NTIJ) (mgIL) ee) i Iron

0--t...
(feet) I (miJ/L),

'-ft.f <0.33' +/-0.1 +/-3% +/-10% +/-10% +{_5° +/-10mV ,
Start: \'\sf) k""tjvC- T711o?r (!),~ NIA
\'-ler-{ ~ ~\A;"" '/7,/0 Z::,t..., r:J' ·ZA;<.( ;;'3\~1 Lj, rt7 5;2$ ~o.'if i'i!A

lLlO<f' ')5'00 51h1 b ,1-vB .3--'1 I ~1 t.( v 0 1- lJ'.t.i > ~19" ~A
\L.\7 "3 ?-1ov /7, (0 i S'.(, ~ t)\2.\ ( ?-~I ~1 .3 #&b -: tb S1,~ ~!A
{ L117 6100 7' fc/O l?,:..1 f., , t.,{) j.-1.. 'i ( I 1, '58 .; t~ '1 'fO. f NlA
\ L( 1..l .310U '71. (0 $tC: &r Z? 2- i -J.-- ')./\q '?50 (0,0 () 96,q NJA

:;p,.~lP \1; S••"..,,I. l.2 veil A •...v\Gl I z.t 3'> / I/o,,! {'t t t:e ( r<e;t: ,•...~ n...- NJA
i I/- 314 l.('2I1V .lfrI"/c"O I ~

NfA

i[ZS WA.
f os e NJA

Fmal: NtA

SAMPLE COihCTION
I

Date; IIi 200 ~ Time: /QYcJ ~M Method: ~C(,l; Trfk~ /Lew qow {\7'-'t~d~-
Appearance of Sample: t lUJ Actual sample flow rate: / ~C; @nino:r

~ - ( l", kv- (J.;.,.bR.v-
L'miit

SAMPLE BOTTLE COLLECTED: I{e.l. ?-~ . ,

Ht:L.. P..-L";) e

". '10 J'o".'- VO.""s
.SAMPLING PERSONNEL
Name: Lc:\ -«;<- ~ .1>fL ~t.-L- -;, '5 Company: keD¥'-- ,

,



ENTER WELL LOCATION:

CLIENT: ~~'" ~ -\ u\ _
LOCATION: . N ,c:. CA Pc
PROJECT #: I (2. [py 2 ~"'La

INSPECTION
Label on well? ~ NO Is cap locked? @ NO
15 reference mark visible? . YES\ NO Standing water present? YES

~Condition of well: U:Dod(N~ Any indication of surface runoff in well? YES

Weather: (.;..(o lAdeA I (!.Ai.--"" Air Temperature: 40'"
Notes: ~ . V 1t>

'J)O{) lic:vk o'f,..lc. li~O<:....GW20 i-\ (jt::..OqN(' Mi)tt,~ 11J,. MOC!~

STATICWATER.izELJUST PRIOR TO PURGIN~~~
.

:

Date: f{ J j s: ZOO q Time: T11 fill
;. r -- !;

Depth to Water: ·~·?7 Measured with: ~ffiONICTffi) CHAlK a STEELTAPE

Length of Well: 5 , '"i ",,- Decontamination: PRE STEAM ClEANED oiWAiER eY
wELL PURGING·

A~ Purging Equipm~t C\.,.: ",-; \'y l7oc\(.{ if u,.:...! Hi):.v rkJDate: 811~{ zco1 Begin Time: /9}.1.-1
End Time: AMIPM Decontamination: PRE STEAM CLEANED OIWATER ~

CALCULATION OF 3 CASING VOLUMES

f' .t.{ t;;" ft Length of well Yield: HIGH LOW
S .£(1 - depth to water {before purge start} If low, recovery time:

i

ft : ,
:

ft = length afwater column
: .

X converslon factor (2" welf) 0.49 Actual volume purged; gallons i
!

c€@nJiilor .
Gallons = 3 casing volumes Actual purgeflow rate: . ie',""

;

N.otes: urhin
t
I
I

Time Volume Oepfuto pH Conductivity Turbidity D.O. Temp ORP j FerrousI ;

(gallons} Water (SU) (.&:IFAhf¥.!lem; (NTU) {mgIL} (OC) Iron
(feet) ""':'/~.M ! (m9JL)

<0.33' +/-0.1 +/-3% +/-10% +/-100Al +/-5<' +/-10mV

stu1: J f~1.I= ):..,.\" ....t- N/A
IqJ~ I o~{) 4 ·'41 if. j (p d ,91- ,,~ •.6>' Ii-. .r :; 0 fii. t-j I qla.~ WA

19]1 ~f.~ /.1'7.. 1'1· z 7 7..i.l' " ,97 /'1. de i.//Z T l'i!A
i G u U ).). ~ /.16 i9. 17 t8,7'9 . /~/~ J)' of W], C, r-t!AfYl{1 >.>: t /.10 19. O~ (S'.7t.. I it(. .I~ 1'f'.'tJ9 <7/(/.7 NlA
1~4~ ) r.<e. [;'[9 J '1 ~c. /t~, ~7 /4. ") Itlg~ 91/ .~ "'fA

N/A
1tv'Z,.~ k'l ~.t:" " C:1J{i"" fA V t.'" ',> ( i,J lned /'A I.)~ I N1A

v a NJA
N/A

Fimll: ~ r-, N1A
SAMPLE CO~CTION .s.: \.L5) M~N\'\'1fDON~ Low H·ow ~W../V'·Date; K II ~ \7.Jl 06\. Method:

.~~
1(0....(00 .

9~rAppearance of Sample: D·v]... rttl , Actual sample flow rate:
, L'miit

SAMPLE BOTTLE COLLECTED: ~ -I L, k..,. fJw.,~~.- \{e.t.. 1>.-<1. .
b' ..•O~\... VO.A's H~ P-.-:>

.SAMPU~'-: PERSONNEL. -p, ~ _ Af;c~Name: L(\.",c..e.... G,. fl. cl-"l- ':> 5 Company:
i



CLIENT: ~~~'" ~ -\ u \
LOCATION: . N > C:. CA Pc
PROJECT#: Il2-{..4 2."L a ENTER WELL LOCATiON:

INSPECTION
Label on well?

~
NO Is cap locked? @ NO

Is reference mark visible? NO Standing water present? YES (ijg
Condition of well: Ge'vd. Any indication of surface runoff in well? YES NO
Weather: V IrQ ,,_yv\ ~(;. VI-II';:> ~-\S- .-J PUr Temperature: 4- 0 -o.f2. •.•

2:1
Notes: ~ r of { iIIMI7e S- ,5"0 M$ f/VI t;t:> [...0(.-'\-\1 0 A} .t:4;'t;€f~' tv' th ~ M. CC! ~ 0
STATIC WAjR 'i~ELJUST PRIOR TO PURGU~.~ tf/AltMaC(!JVtJ Ibv
Date: f 1.,)- too1 Time: ts 917AMIPM

i

~
:

Depth to Water: 4,0 ( Measured witte ~TRo~jfCT~ CHAU<&S1EEl. TAPE,

length of Well: ~i·~O Decontamination: PRESTEAM CLEANED OIWAIER aTHER '

wELL PURGING·
AMI(fi) Purging Equipment "": 10\. ~ \y O'C(\Jj ~ to.~ ROll-vr1J:Date: 8ilJ{ zcoCf Begin Time: I;-iO

End Time: AMIPM Decontamination: PRE STEAM ClEANEO OIWATER ~

CALCULATION OF 3CASING VOLUMES

q.tJ} it Length of well Yield: HIGH LOW ,
4,0)

;

ft - depth to water (before purge start) If low, recovery iime: I ,
:

S ;1'1 ft = length of water column

:J.. ~O x conversion factor (2" well) 0.49 Actual volume purged; gallons !

Gallons ::::3 casing volumes Actual purge flow rate: 1rV "mUininor ,

-.e.\ e\ 11"")1'1 (j b~ (!etlMo!.. ) Co \ovl~L ! ;
Notes: ~;,"i-.D-:? Umm ,

I
I
i

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 1 Ferfous
i

(gallons) Water (SU) (umhoslcm) (NTU) (mgIL) (OC) 1 Iron
(feet) ! (mQJL)
<0.33' +/-0.1 +/-3% +1-10% +/-10% +1_5° -r/-10mV

/f)i.fO b••~.V'
~ 'I",,,,, sIt. JV' NIAstart:

ISS". I~oc""L- '75.'il/ I, '-"I so ,~-, to,.., OJ (p 'j.st 'I"~(P ~/'11'i- ~/A
r -;-S-:J \q;Q 7Gr'j11 \ III ;3.11, /I) Mt, DC .::t I 'f 1..,- '1,? '1 91'7,'3 i'i!A
i ~(I}{) ?..tOO "> ~;).-V ~ • {7_ "t ,.1.?. S'O; ')J > ~3', e.v: £j2~.1 r.i!A
; <'0 s:-- ?-~OO '>>·s:O \ ,n.1- +.th Iv v ;'1, "Z- I ;).i••.c' 8,21 £fz>.tt NIA
(1010 3000 /~;~O (.ell o..O·f.,{1 it·O ~. ~'"1 9, l.."'J H,~ NJA

NlA
I I NIA

NJA
WA

Final: Wi17I,- 7&S:0 1'00 ").0 ,lot 1''$·0 ;;). 'i'1 if.;z~ rl?. s:- NtA

SAMPLE C01~I/&N '21t1f!me: ~.~~~ .fv' ~"I . \ ,,\\t) ~ 000 /k{JI,,,;rP ( Ii ~Date; e;-J i 3 P'1 Method:,
~.W(jf . C~~,).V

Appearance of Sample: ~{ri\vjhvovJ\~ ~). Actual sample flow rate: HW m1fminri.r

:J -Ic, kv- Pw.-1.iM.v- L'miit
SAMPLE aOTfLE COLLECTED: \t<:'t. ?~o!.. .

". "10 ~I... VO."·S He....... P....•.";)
.SAMPLING PERSONNEL
Name: L(l ~~ -e: G:, .1>a, ~l.-L- "S>5 Company: AccClV'-

,



CLIENT: ~\"'" s,-\ c \
LOCATION: . rJ ,c:. CA Pc
PROJECT #: I t "2- [py 2 . "L G ENTER WELL LOCATiON:

:

INSPECTION

label on well?

~

NO Is cap locked? @ NO
IS reference mark visible? NO Standing water pffiSent? YES @
Condition of well: 6<1':~ Any indication of surface runoff in well? YES NO
Weather: e, \ \1 ,,"'~ ~ '4V'~ S-i71O PJr Temperature: q,~5Q"V,
Notes:

(JqNCil1\JGw J c;- ..,. j1;l <&:; ;;7

STATtCWAjR ,EVELJUST PRIOR TO PURGING
AMJPM)

:

Date: f! I s: ZOO 1 Time: ,
I

Depth to Water: S-; (:.0 Measured with: ~-RoNICT~ CHAu< & STEEl.. TAPE,

Length of Well : q.(,'O Decontamination: PRE STEAM ClEANED OIWAIER 0lHER ~
i

wELL PURGING
Purging Equipment ""~~'~ '\Yl7a(~M<fto.:..J H<l\.V rkJ.Date: 8liJ( 1,001 Begin Time: (Li s t AMIPM

End Time: , &:" =-f0 AMIPM Decontamination: PRE STEAM CLEANE!) OIWAiER ~

CALCULATION OF 3 CASING VOLUMES

'f. ~c it Length of well Yield: HIGH LOW ,
G"·bD ft - depth to water (before purge start) If low, recovery time:

;
; ,

l-f'O
:

ft = length of water column

X conversion factor (2~ well) 0.49 Actual volume purged:
,

gallons
Gallons == 3 casing volumes Actual purge flow rate: J Z O!\l\ '\ , I,.,~·mJtrnnor

Notes: f'~"'~ 11 (.,0 I"Ptvrle.. t- V~
I "

Time Volume Depth to pH Conductivity TUrbidity D.O. Temp ORP J
Ferfous

;
(gallons) Water (SU) (umhoS/cm) (NTU) {mgIL} (Oe) I Iron

(feet) - (mWL)
<0.33' +/-0.1 +1-3% +1-10% +/-100Al +1_5° +/-10mV ,

start: ,~.S'", ,!,,,,,~,~. NIA
1"15'~ t;'t.J{)1t'" ,___ ~,..,0 to/Sf v; '3 t7 \~ ~' :11'-1- 4/~o:, ~S-(.. ftl/A
\ S"\ '\ O~O_\.. ~"·L ~ e)b o l?~ , J~ j."'ij '.~1(...(' .~ <;""),. i'4A
~ :;:;01& ~"'taM,••... S','15: (.II f t;~ (f) I ·/1 o s1.") t./ ~>l~ IJ 1"3'7 '-';'5 NfA

It"" 1,.o·c~\. S',111 t.(,7-- 01 -t.« 33·.lfY I 1,~-). ~, /1 -'().i NlA
I~lli' 1.. 4,1It"'- ;7·111I t~.(,\{ {} .• \.11)' -1.i ~i ) Ill). t//;z... -(.S'; 0 NfA

NlA
I .;'t.{ o S •..""'.A .~ Lt; "'" ."'~ ',/ I rJJA
i800 ,~\LL ~ ." M ,~C~~ fov'. \1''-40 SA-:M f.\ Lt... .,. ')1 ~hl 'a !lSCCJ. ~ NlA.;...~
di.\..L ho _ .i_l .. 1N"j.-< " Q~ vL-.. ~- I- \\<..L, O-e(..f: \LuA--~:t1\.. ~ N/A/

Final: '1_'2-iO( I NIA
SAMPLE COLLECTION

IC.,,";'~ M ~~ [«'I' '(J~ t.~v« fl tC u.r-Date: K IE <'/o/J; Time: Method:. ./

v~1~.-OO "-'" ,

Appearance of Sample: e. (,? if Actual sample flow rate: \ 010 ,.,.,,b-k j\,..' mIlmin ~r

:) -ll'd~,-",A."I.~-
L'miP

SAMPLE BOTTLE COLLECTED: \{e.L Y.-~. ,

". '101'" L. \lo.,,'s He..... P.-:>
.SAMPLING PERSONNEL'

Name: L« \-\~L G:, .~fL ~t.,",":>5 Company: kcotv'\.
,



f3

CUENT: ~\""'l ~ -\ u \
LOCATION; - N . c. C-A PC"
PROJECT #: I t -'2- [P4 2 .L 0

:~.,

ENTER WELL LOCATION:

INSPECTION
label on well?

~

NO Is cap locked? @ NO
15 reference mark visible? YE NO Standing water present? YES @
Condition of well: b?ccL Any indication of surface runoff in well? YES NO
Weather: e lo ,,0 1; L; 31...\--~ •.-s\; -~ \2i"•.'. ¥lAir Temperature: £/1-- .s.<l-o
Notes:

STATIC WAjR_,VElJUST PRIOR TO PURGING
Date: f IS ZOO1 Time: cAr\wM i

(,."5-
~NICT~

!
Depth to Water: tf:o!:; Measured With: CIiAl.K & STEEL TAPE:

Length of Well: ZJ j--- Decontamination: PRE STEAM ClEANED OIWAIffi OTHER ;I • >

wai, PURGING
Purging Equipmf:nt ~: •.•.~ "'"\y (71i('M <f tc>'..J Hi) I.V rkJ·Date: 81is-{ 2001 Begin Time: AMIPM

End Time: AMIPM Decontamination: PRE STEAM CLEANED DIWATER ~

CALCULATION OF 3 CASING VOLUMES
tJ/'}> ft Length of well Yield: @ ,

HIGH ,
~i;"S' ft - depth to water (before purge start) If low, recovery time: ; ,,i.Z '10 ft = length of water column

If 3D
i

X conversion'factor (2" well) 0.49 Actual volume purged; gallons

Gallons = 3 casing volumes Actual purge flow rate: 1)<; ~u;_/'JI i\'l. >

H, mUininor .
q:. MOc.* L ~

,
Notes: cE;1\JC. (11~6 iJv i3 -z.. gto '''''_ ;.-- -. !u.pm

!
I ,

Time Volume Oepth-to pH Conductivity Turbidity D.O. Temp ORP FerI-oli.S,
~) Water (SU) (umhoS/cm) (NTU) (mQ/L) (OC) Iron

1\1I (.- (feet) (mgJl)
<0.33' +/-0.1 +1-3% +/-10% +/-10% +/_5° -t-1-10mV

start: '36~' 5'fO ~5' s: b? 11 '" 19J '7 s- ,f.tJl .~.7h 8'1/1 N/A
11 I~ In I~ S- NYA

Se'1::l- u.v!" f) t .r.,,.c.. I't?i k.. 8t::J 0'1-\ t- /'l17k. . WA
ij i-P 5<30 -1.0' «. /.? / /) ICf" 10 I rl 1./,10 r..~~ $~.b ~!A
lks 'laD "t,'2.0 G.70 o r ] 9 ..; r)",i I '(IU S". ({ ~,~ N1A

, '2'~f'J ·\~~O 9' ~-z.,.i!J ;:111 t9 .. /j '" qOi (,' ~,~I ~',,,, l? ~If'/ NJA.. ~,

v'eLL W2L(lQ. "'"'-<-- d~ •.....~ e , M.L/~ "I'\A.
. ,;; ~{...,. IOtA ,""'/.Je-r ~. NlA

I I q I NtA
/lJl1i') NJA
I c '7-1i WA

Final: NtA
SAMPLE'1LL7CTION

Time: i odD ~M /J1ln;- -r7;?i~,,~--t-h~wfIDW'Date: f I h- '?-COt} Method:

(J (.t IN-
./ . C VI- !1;,./."'L

Appearance of Sample: Actual sample flow rate: ~lvt9ML ~ino.r

~-ll,b p.;.,,,~- \te.L.i>.,c. /,~}ff 81(0/~r L.,'miP
SAMPLE BOTTLE COLLECTED:

". '10 ~\.. VO."·s H<:t.. P....•.-:>

-SAMPLING PERSONNEL ,

Name: l(\~c-e:.....G, .Va. ct.-L. ~5 Company: Af;cO!V'l.. -,



CLIENT: ~\,~ ..•s,-\ o \
LOCATION: N, c. LA PC'
PROJECT#: It 2..£"'42. La

Depth to Water:

Length of Well: OTHER ,

I
~A

.Ic.o« vU 0;:5qENTER WELL LOCATION:

INSPECTION

Label on well?
Is reference mark. visible?

Condition of well:

Weather: C Ili!V'~~--~----------------
Notes:

NO
NO

I

Is cap locked?
Standing water present?

Any indication of surface runoff in well?

Air Temperature:

STATIC WATE~ ~VEL JUST PRIOR TO PURGING .
Date: f I j s: I ZOO '1 Time: ~JPM

Measured with:
Decontamination:

WELL PURGING
Date: 81is-( zo01

~ONICT;!i>
PRE STEAM CLEANED

@ NO
YES @
YES NO
'( s· - ~(J0

CHALK & STEEl.. TAPE

OIWAlER

____ AMJPM
____ AMJPM

Purging Equipment ~:.,.~ \ygC(HJ <flow Hu\..V (.ki,
Decontamination: PRE STEAMCi..eANt:O DIWATER ~

Begin Time:
End Time:

Notes:

Time Volume Depth to pH Conductivity TUrbidity

.(~) Water (SU) (umnosrcm) (NTU)

ft'\L (feet)
<0.33' +/- 0.1 +/-3% +/-10%

start: J q S·C;' () I sea ~.q'-'t 5.,,,· 01 if g 45'0
2000 116 Lt;' "'1 .'{, 5,(.·q (J. it ( •.../'-t 0

.:lOC' s: ~ q, 'Ie> $ , t> i -ji 1.;'2- 6,/11 '~~b
;.JOlt! ~ i1S f·~O <" S =t (j tit":> ;j o i",,
1}01 ..S"' IJ teo 1J 1)(') <. $ 1- 6 ,qo U/1

HIGH

D.O.
(mg!L)

N/A
N/A
~A

N1A

+/-10% +1_5° +/-10mV

I q). J.t "11
i.4f) ':7.l..() ·i-77~)...
b l ~1.. « s. /3 iq~J
(!J .,,"2- '-{•tHo , ?~;S
o , sf;:, ~>:rS i )'1. ("

N/A

Final:

SAMPLE COLLECTION

Date: Method:tAM)pMTime: -
Appearance of Sample: Su b\.-t'"t i,-.Y '"'\0C" ~ lD. Actual sample flow rate:

SAMPLE BOTTLE COLLECTED: J-I Ukv- Pw,,~~- I{e.\.. i"~"- .
fer '"10 f'\.L. VOlt'S HGL.. p~;)

L'min

SAMPLING PE~SONNEL
Name: t« \l\C<.... G, .VQ.l;Si'L~5 Company: A£;co!VI.-



 

 

DAY 7 SAMPLING FORMS 



CLIENT: ,II+(./'- /(J'l'i.S"iG'......-

LOCATION: ,.,,:&-- '-ATt?t- ,qir.•....
PROJECT#: ENTER WELL LOCATION:

INSPECTION
Label on well? ~--,/ NO Is cap locked? YES dJ(i~
Is reference mark visible? ~V NO standing water present? cYP NO
Condition of well: .(qc.-i,)<>':-> Any indication of surface runoff in well? YES Ql9
Weather: /-"J/) d~"d'l ",,-,I II" '; "r •...-1",.,1-,,/ Air Temperature: /",,:1.1 qv '5 '"F
Notes: ;;'ltVC 11ll0C6'.J 2 ~{:J..J fo1CG if:- -;;( ;A(

A'.kJ4J tJ /

STATIC WATER LEVEL JUST PRIOR TO PURGING v/Wloy '1):"1 fg/to(t '1,

Date: 'i1./'1!- L:).C.X.'Y'l Time: (1:Cl.") AMIPM

4.7 ?:> Measured with:
-------..

Depth to Water: ~0NIe;:P:r>E CHALK & STEEL TAPE

Length of Well: ~L9lf Decontamination: PRE STEAM CLEANED
C~~~A~ (~i;§1y

J

WELL PURGING ,
M;"h'- ~ e J, coy.. /_0 ~ PLDate: 3/-.! 1./.). ()O q Begin Time: (706 AMIPM Purging Equipment

End Time: {ff~5 AM/PM Decontamination: PRE STEAM Cu:ANED DIWATER IOTHER

CALCULATION OF 3CASING VOLUMES

ft Length of well Yield: <H~ LOW i

ft - depth to water {before purge start) If low, recovery time: ,
ft :;: length afwater column

---- x conversion factor (2" well) 0.49 Actual volume purged: gallons
Gallons :;:3 casing volumes Actual purge flow rate: fOC) ~or

Notes: - Umin ;

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Ferrous
(gallons) Water (SU) (umllosfcm) (NTU) (mglL) (OC) Ir~n

(feet) "'>/<.r-> (mtyL)
<0.33' +/- 0,1 +1-3% +/-10% +1-10% +/-51> +/-10mV

Start: 17~Qt! --- ".----- NiA
(1, ie .tf. 8f 5.'7C I '2. '/Z7 /"1. 7'1 I '-If r;' 9v /Ii'¥. / N/A-_..__ .-.. ,-_._---- -
17'2/ $.00 'J.152. 2, $ 7)' f{.. 76 .ui: tJ. '/;"$' /fj>7, ~ _, r.JfA__

._"""""""'._ ..•. c-" •..w ••• ", •• "•.••"••• _ "":"2-:7!lYj1/.1« ),10 t.ei 1/, j'J .. --!..:...~~ &,>'( 17(!,9 N/A
!1~1.1 --~>, ()t, '2., ~4<' '1. 7..5 E1 (J <1 N~A

..
'f,oT i . as I G r >7

17: 10 5. 0> ], &5 Z,85,7 8,5$ () 9<'> _y,I7 1(, 7 I N/A. -'--
N/A--f-._-

N/A.
N/A-
N/A-

Final: N/A
SAMPLE COLLECTION

~~ gjI1/)(]u 9 Time: I7.'I5 AM/PM Method: C"\,". 17,P£,t. -''I ...! tv .f/~.-v c <1,0/1~J ,
-

Appearance of Sample: '{nh;J ;jtll~ll~ ,~r\),¥,,"t , 51'-<.,<.",>, Actual sample flow rate: /00 <§~~r-
( l..t.-¥} V/' ,...rfl. t',17M:; Umitl

SAMPLE BOTTLE COLLECTED: t ytl 1V]t.. 1/{,),4 i.ic. 1-

:).. i r.L»: I+vwhr--",- , --
SAMPLING PERSONNEL

~e: ~~ri j ¥:"O,1.C,> f v -------- Company: /)(co."l,
___ v,

-" ,
"



CLIENT: ,t04( { II/~/)M
LOCATION: fi( (AI' t~ /} /(
PROJECT#: ENTER WELL LOCA nON: -ree (V\ (..00.5

INSPECTION
Label on well? <lEa> NO Is cap locked? YES ~
Is reference mark visible? <::VE$) NO Standing water present? "f~7 NO
Condition of well: (.,O(,{) Any indication of surface runoff in well? YES <@
Weather: •.•• 4/., J -7-1., A.I <;re·, ~ Jl iF ~ #-YN'f ~ Air Temperature: 1"1./ 9', I- 'f:

) I
Notes: oq;~/c(l/\t.X?,GiJ 2 2- /Viet: ": /7

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: l?//1! d-Ooq Time:! I.I /} AMIPM

Depth to Water: :) J? Measured with: <·:~;~~~~;~~~l~e.~)CHALK 8. STEEL TAPE

Length of Well: 9. <;'0 Decontamination: PRE STEAM CLEANED (~L~A]5~ <'OTH!;B.'J>
".~ ",.M_ ,

WELL PURGING ,
M :71" t;-e l, I:o'~ /i-,c.?..-0 FLDate: g / {?./ J. (H) q Begin Time: jT:1..0 AM/PM Purging Equipment

I End Time: ~5.L __. AMIPM Decontamination: (PLWA~E~?(i()T~~PRE STEAM CLEANED

CALCULATION OF 3CASING VOLUMES

ft Length of well Yield: ~ LOW ;

ft - depth to water (before purge start) If low. recovery time: ,
ft ::: length of water column

x conversion factor (2" well) 0.49 Actual volume purged: galfons :-_._-
Gallons = 3 cas.ing volumes

(olk£:~ e Actual purge flow rate: 15-' mllminor
Notes: ~\(:j.. 0 :Dud) {fL~ ~ MWO~ Umin I

-r :V'1 (. '4DO S",-pu,-L P '" oq N~~ 6t.; '2.. \

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Ferrous
(gallons) Water (SU) (umhoslcm) (NTU) (mgIL) (OC) lr6n,

(feet) (mWL)
<0.33' +/-0_1 +/-3% +1-10% +/-10% +/_5° +/-10 mV ,

-~-- ___ w____

_N1A __Stari: is.t!) --.-- ..~~'"'' f-...----.-- --------,-
13 : Jc '/. e j ! t L 't. '/'10 7 eo ('If le{J 7'17 'I N/A__!------- _ .____ .._...,/....
(J: )5 'f, 9/ I (, [-_.

_29ty c.e: r. z~. J y. J (. 1'5&-: s: NJA~¥.-------_._ ..•.•...•.-.._-
.__ £.9dil~ J, __:Lbt t, fp "7 2.JJl9_ }·11 1'5', IJ Z!i7- 3' N/A-,~----,.,--- l ((,----I 3 )'7 .5 «: " 11"> 5:2" ) ,'2 Z I;). (. (; ''3';)'- <j NJA- ._1~L _ f---"~L j .. -~-•..~-

Il'·'/l y, J 1___ /.'15 '9: .96G 5.: {}O !.-Z~ ...•_ __JS,jl! .,-5.7. )' N/A
/ ? 4) J /d 9. <jGil s. in /. l 't 1;/,17 J5'O .z NfA.-- -.. - .--

..-.~ N/~_
NfA

N/A
Final; N/A

SAMPLE COLLECTION
15F() AMIPMDate: c/.J 1./;)(J(.) 9 Time: Method: ,'7./1 ; )".,1. ~".-r •...i/-h Ie -v.JI~-, c.<~:;"':fC4>----- r*

Appearance of Sample: r ;/1.1/1 ,,',...."'~-s.-lt'-' /~tu.v- Actual sample flow rate: i 5c ~~r7

1IJ Umih
SAMPLE BOTTLE COLLECTED: -1;- 'it} -Vl<- £/0;4 iJc. L- !Nl>< -; [«: .:-<-Ilcvhl

8 * 1 r : L:... f4-v.,. w-...... MI/~i# ( "1(;<.(./7/ ,

SAMPLING PERSONNEL
,

Name: ./Jt:x:..;~~tr"){ c s.~~...!?IlY': 4f'Ct01~. ----- --



~~--r--------

ENTER WELL LOCATION: 

INSPECTION 

Label on well? NO Is cap locked? NO
 

Is reference mark visible? NO Standing water present? ~ NO
 

Condition of well: AnyindiC<ltlon of surface runoff in well? YES QEl>
 
.vif,'fWeather:	 Air Temperature: 

Notes: /\.1~ #----'1'--" __ 

STATIC WATER LEVEL JUST PRIOR TO PURGING
 

Date: 2i/I~/ ;;).CX::;q Time: Ii(: ~5 AM/PM
 
"".---"'-.;. . ,	 ~ _.-

Depth to Water:	 Measured with: 
Length of Well:	 Decontamination: 

WELL PURGING , 
Date: ---!5j/.E~:/ ;).00 9__.__Begin Time: 14: 4~ AM/PM Purging Equipment _(VI ;7'1" -r:1 e.}1 'G']'M.:A~o...() FL 

End Time: __.~~:L() _ AM/PM Decontamination: PRE STEAM CLEANED (:~~ -=>:QfE~ 
CALCULATION Or 3CASING VOLUMES oe!n/°'l 

ft Length of well	 Yield: H1GH ~ t-- .._-
ft ~depth to water (before purge start) If low, recovery time: 
ft ;:::length of water column 

x conversion fac:!<!f{2' well) 0.49 Actual volume purged: gallons 

Gallons ::::3 casing volumes Actual purge flow rate: t7... Q <m1lJDln or 

Notes: ()·.4<t ..,.,..11(/." "~I .4:{i ,,,Kv.~ j, /.,.:.1';'-'''' bv"" 4'1</ "",.,J <-4(,. d- (c__~_ Umin
 

••.• A-\ •• "4·.•...•• o.}- <::iiJh9h"l./ ~ L<::.:q\) -PTh.l .~ 7.'/8 +1
~--------~------~~~~-r~~---r~~~~-r----~~--~~~~-r------~

Time Volume Depth to .T pH Conductivity Tumidity D.O. Temp ORP Fer(OllS 

(gallons) Water (SU) ~l'!o~ (NTU) (mglL) ("C) fr9n 
(feet) ( •.••• ')S~ •.•...•	 (mg/L) 
<0.33' +/- 0.1 +1-3% +1-10% +1-· 10% +/- 5° +1-10mV :-----1------" ..__.-------------t-.-------+---. .....-------1---.-;.----

Start:!'1. ··.~.:...:~=-I_----i----+----__1--.- __ -+-__ __._--+~:-::::-..,.-	 N1A..
...........11--:'t~:-=-s.....::e:......j---__f=-J,.J..:.:..-.·'-F..,;-J---'-"¥_+_>:.....:-'?.,-=(l'--j_b-=-:...J. lu..I-......<O t'a • l7 _r---=-5:....:. ·>=-S_-+-~J \. I <;;.7 z, N7A

'=-....t!iI. ~ _~b\~. ':...f"~ "5, ~ e.._ Cl '2! "'i .1'5 . g 'f __~,:,,,)<') l.f. <7~ II 'l, 9 •._.•__ 

_ ._E~':L_..__ J~~"'/J"""'""'" "'5.9'( <:..'21'-_ ..__ 31 V4.f ,{.:...J~ ~,'So;., Il'> N/A(0 .	 --- ---- _...L!-'-- __ + NJA 

-----f-----+-·----··-· f--'----f-.--.:.= 
------1	 , N/0 .._ 

N/A------ ------+_ ..-"-"'---'--_ __._---+----+------j----..:..::;..:....:_-
N/A--+------1---·---1--..:...;.;.;;....:......-1'------ -.--------1t--~-------+_----+-------r_----r------4---- +- -I- ~-_~~--N.~l_~_ 
N/A 

Appearance of Sample:	 Actual sample flow rate: 

SAMPLE BOTTLE COLLECTED;	 t 'it) 1"1 f.- t/o;4 j.Ie.t.~
 

')... ) I; 4 l:f.fM l;v--",-~----------------------~----------~------------------------------------~---SAMPLING PERSONNEL 

.!lame: _~,"'" J~.~ ..-I-.bk:::::::-..J:L~."!.L. _ 



CLIENT: VII/a I/?;-,/I,,!
LOCATION: dE- <'4/t' A,K
PROJECT#: ENTER WELL tOCA nON:

INSPECTlON
Label on well?
Is reference mark visible?
Condition of well:
Weather:
Notes:

N/A

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

/'-'1CL :4';,.._'(,,;,_.' __

r--------------------------------------------------------------------------------,-----
NO
NO

STATIC WATER LEVEl JUST PRIOR TO PURGING
~l?te: ,.'liff! ;;J..()(Y:i Time: II>J!::.:_ AM/PM.,

Measured with:
Decontamination:

Depth to Water:
length of Well:

WELL PURGING ,
Date: 3-1-1? l;). t)() q Begin Time: ~1'L- AM/PM

End Time: r ( " ~,1 AMJPM
Purging Equipment
Decontamination:

M ;7/1" (Ul!.§5:?:k- /LI., •.J FL
PRE STEAM CLEANED 01 WATER !OTHER

CALCULATION Of' 3CASING VOWMES

ft Length of well
ft ~depth to water (before pu!]e slart)
ft ::: length of water column

x conversion factor (2" well) 0.49
c::: 3 casIng volumes

YEs NO
C~~s) NO

YES (~Q)
,1-1/1 j'/c,l 'iF

/~'-~···~··""""-'- ..'''_._..Am,~~_ .••.••••.••.•

~.ffl:§Q~£~~ CHALK & STEEL TAPE

PRESTEi\M CLEANED ~ ••yvAreiJ DTHER

Yield:
If low, recovery time:

Gallons
Actual volume purged:
Actual purge flow rate:

_____ gallons
_____ m!fmin or

UminNotes: ----------------------_._---
Time pH Conductivity Turbidity

(SU) (umhos/em) (NTU)

+/~O.1 +/-3% +/-10%

l .-n I:(,;:n i../ 5:S-P"
I. '-Iii If', 'j 7 5<,; . >7
{,41 u:11 3~. '1)
), ;;1 ("'.f) 35. rJ:,f

1.«1] jG>76 ss. -;;5
L-.-_...~..

Depth to
Water
(feet)
<0.33'

J[c1l:lfTl1f'

~
f""c ,-...-"",
f-/rf(.

'''</''';'1'1

-.,--.----+----.--j ------t------.---.-----.-+-------f----t--

D.O. Temp ORP Ferrous
(mgIL} (OC) Iron

(mglL)
+/-10% +/_5° +/-10mV

N/A

Final: N/A
N/A

SAMPLE COJ-LEClON
Date: g 111._&{!,_O_9_· ,_,.I!!!l~:II: CO Method:AM/PM

Actual sample flow rate: __ -"-"-(Jr,5 _Appearance of Sample:
7

/; YON/t:- 1/0.4. #<:!..-
~ i I; L... At/VI h» .

,"''''->:',.!Av>,,- ch -/]' eYe",,;,';
l,~·.f l'''''-rh '"7- ~\-j- /<.4 f.';-,.} f'~"..I; Lt,'l :r~4't.-

,,(;.,/ "J,,~'

SAMPLE BOTILE COLLECTED:

SAMPLING PERSONNEL
Name: _4w." J!V'-!:Vi?..!~.,_, _ ---------~-----



CLIENT: >oJ >AL'" (&rt 1,f.1
LOCATION: ;./~ c:..A?1G'fA-k-
PROJECT#: ENTER WELL LOCA nON:

INSPECTION
Labal on well?
Is reference mark visible?
Condition of well:
Weather:
Notes:

NO
NO

(~iV
NO

S~
yli '> "'j:""

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

!'-1CG ":. ...:Z-:.-\..:_" _

STATIC WATER LEVEL JUST PRIOR TO PURGING
~; 5?Iftll ;;;"ooq Time: 15:35 AMJP!I!L

___ ,.J,.1-'->!-'--./ _
9. J 0

Measured with:
Decontamination:

<E~;;~;~;~;5'~=:>CHALK & STEEL TAPE

";;RE:"STEAM CLEANED <~~ cO,T£!§!!:),
Depth to Water:
Length of Well:

WELL PURGING .
Date: -B./-1lJ J.lJ() q _ Begin TIme:

Endl1me:
Purging Equipment
Decontamination:

M ;]'1;- -r~_hco,~ /£..0""';'; PL
PRE STEAM CLEANED ~52:~ATER dOTHE9____. ....__ .•__ .' , ·v··

AM/PM
AMIPM

CALCULATION OF 3CASING VOLUMES

ft Length of well
ft - depth to water (before purge start)
ft ;: length of water column

x conversion factor (2" well) 0.49
::: 3 casing volumes

(f'lIt;3l:l:> LOWYield:
If lOW,recovery time:

Actual volume purged:
Actual purge flow rate:

_______ gallons

_---.!..Ii:'_<:>_' ~.~@jVor
Umin

Gallons
Notes: /"")1\;\1.",, 6r'\\Af "\.~-..y,,.. <,:u<J d 0_[ l'·IA(.>'i) '-', J;"'~ "y I'"'' ~.!.. •••:fJ. r""-"-f'

Time Volume Depth to pH Conductivity Turbidity D.O. Temp
(gallons) Water (SU) (umhoslcm) (NTU) (mgIL) (OC)

(feet)
<0.33' +/- 0.1 +/-3% +1-10°10 +/-10% +/_5° +/-10mV

ORP Ferrous
Irbn,

(mh/L)

Final:
SAMPLE COllECTION
Date: i../ /Cj /;!<C~" ..:;c(]_iJ_q.::........ ....Ilf!!~~.,Ito : lOAM/PM

Appearance of Sample: <§~r
Umiil

,<;cActual sample flow rate:

SAMPLE BOTTLE COLLECTED: ;; Yt' '''1/...£.0,4 ttc. '-
;:t i I •.L.-. A·"", tv .

SAMPUNG PERSONNEL
Name:,. ~ J~.\.rt>.,-L.... companr !l,( Co."" -+ _

N/A

NlA



-----------+----

ClUENT: U),if(.{ 11J{tj)rvl. 
LOCATION: Nt <..Are: ttl( 
PROJECT#: ENTER WELL LOCA nON: 

INSPECTION 

Label on well? NO Is cap locked? YES
 

ls reference mark visible? NO Standing water present? <.:::..ygs'~
 
Condition of well: Any indication of surface runoff in well? YES
 

Weather: .n"",~.u~.J~4d7~,tl 'f'l'J "F Air Temperature:
 

Notes:
 IrO
CU:?A/c(!1D{;6iJ 2 _1-- fVlCX: "'':..._~{}__ 

STATIC WATER LEVEL JUST PRIOR TO PURGING
 

Date: 2i 't'l / ;;;L.OOc~ Time: 11' QS AM/PM
. 
Depth to Water: Measured with: <,~o,::,~!)\;e;) & SiEELCHAlK TAPE
 

length of Well: Decontamination: PRE STEAM CLEANED <::QLWA1:ER> ~!fi.§!ti
 

WELL PURGING .
 
Date: ---::c"ltfo... ;_l.1.-__ Purging Equipment:
-Jl/-J1-l J. 00 ~L_Begin Time: ' AM/PM /VI;J'1 / .2::i,.l?.-~I;"::>h /LO 0r:L 

End Time: Zc:rt AM/PM Decontamination: PRE STEAM C!..EANED (/D2iN.Et~ <@~~~'"':: 
CALCULA1"ON OF 3CASING VOLUMES
 

ft Length of well Yield: CHlQID LOW
 
it - depth to water (before purge start) If low, recovery time: 

~ ..
 

ft ::: length of water column
 

x conversion factor (2D well) 0.49 , _ Actual volume purged: gallons 

Gallons ::::3 casing volumes Actual purge flow rate: __ .i_~e~(j,- ~__ or
 

Notes: Umin
 

Time Volume
 
(gallons)
 

N/A 

final: N/A 

SAMPLE COLLECTION
 

Date: Time:
g / J '1t;).CJ il 9' it; ,)";i AM/PM 

Appearance of Sam pte: 11/1.,/ Idl,~.,,, h",w<'" Actuat sarnple ftow rate; ~?y.r d........ vI v", #l p- "fA ')
 llmin
 
SAMPLE BOTTLE COLLECTED: t "1;;1 j"v1,," !/o;4 j.f.c.t..-

;r~~JJN<~~~~~--~----~~~--)-}~;~LM~-~/~~~~tv~'--~~----------------------'--~.. lNG PERSONNEL ' 

Name:, (tt>·~ f/rWis ,__ __Company: ..:-.Il"",,(;,,-c.=.' _oV"\oj...--! --c-'!~~ Q~<-- _ 



CLIENT:
LOCATION:
PROJECT#: ENTER WELL lOCA nON:

INSPECTION
Label 011 well? ~ NO Is cap locked? QES> NO
Is reference mark visible? ~ NO standing water present? <%~ NO
Condition of well: ~.,.t;,J Any indication of surface runoff in well? YES <00::>
Weather: Air Temperature: y'v q",,' F
Notes: CY9Nt.!- j'Vl0e & ,J 2- IS iV/c:t: :It- Z-:i-
STATiC WATER LEVEL JUST PRIOR TO PURGING
Date: 5f/IYiI ;;tooq Time: {',.C 'CC:AMlPM--

Depth to Water: 7. '3<) Measured with:
.....•--..-•.....----- ..~

CHALK & STEEL TAPE~Tf<O!'lICTAPE......-'

Length of Well: 9. ')$ Decontamination: PRE STEAM CLEANED ~ Giilsl:?

WELL PURGING
/,).,,'1) q -.!!:!-.i11L ...7JJ..e h ,,<:~"'-/LC..J PLIDate: _fij'@ Begin Time: /4: t1.. AM/PM Purging Equipment,

End Time; _J.t:;'. \,$ AMIPM Decontamination: PRe STEAM CI.EANEO 01 WATER (OTHER

CALCULATION OF 3CASING VOLUMES Qt!./i"ji~'j

ft Length of well Yield: HIGH @Jj)
ft - depth to water (before purge start) If low. recovery time: 4' It. h~",rJ'-.-
ft :;: length of water columnf------

.,---- x conversion factor (2~ well) 0.49 Actual volume purged: gallons

Gallons ::::3 casing volumes Actual purge flow rate: I '<...'" ~Qr

Notes: i(l~l1S ~.",.II<'v.-1j J:\} ~. )/ ""/{¥'-, ~>,.I1 /: ~/tv r:> - ..I'.:..t"'"- _,or /''t SI:. c_, / Umin
,__o ({,.~d' 5,~~#i- I:'/: /t:_, .""",,_.,'1;·, oj-- liSJ/9/'{1 @ 'Z"¢:\.f ~ OTv-)·· 7.••z.[.ff

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Ferrous
{gallons} Water (SU) (-umhos,~ {NTU) {mgJL) ("C) Iron

(feet) ~ s: (mgJL)M~~)
<0.33' +/-0.1 +1-3% +1...10% +1-10% +/_51> +/-10 mV

=(~,~-, f--. "'~"---,,.---. --_.-
_StaT!LJ. ~ \.~ z, -- ... - ...

1't"Sl I•••. J~"',,"".••••• e .l]'S" _ ..--'1...':1-'. '\ l 4. ~~ q ,~'l"'--"" 1~'1.<f
_._1'1 1'5 ~'VV<1~ ......~,.;".17)) !'1..£{ , \". 4. \.(2. S". 1 '7 '1'1_cL..... NIA•..-_ .....•

II.{ '. ')" _,,__. .l.d,v¥"'~ <:l . r? e Dr •• $". e, ;;;,(,(j JOt..{. _L N1A... ---. >/
NIA... ..•.....•.- -. .. --~--".•,,- -,",.~ ,... -._-_ ..,---'
N/A

''''--'~' .. .-_..._;-.-
NfA

'.•..•...•..•... -.~~-- ......... _-- --
N/A..- -,~-., -_. --.....• ---.~,
NJA
N/A

Final; N/A......;.--
SAMPLE COLLECTION
Date: g / / 1:/().O o 9' ___.-----=rrme: (J':tr5' AM/PM Method: ."" V\': '~}f'!-.I)'"'I w:Jt.. 1".,/ ·114",... <:Vl·~t....,.

-

Appearance of Sample: 1/,,/ 1.<._.." ( "'0) k,--b;d Actual sample flow rate: 1'1•••• <§~~r
iJmi~

SAMPL.E BOTTLE COLLECTED: t 'it; IVI'- [,.IDA tic. L.,.

;;L ; I.- t........ if(M tv----
SAMPLING PERSONNEL

_r.:!ame;._._~~ .J(."j..N...l~~. /!rf..N' .f,L ...._ Company: ....A.f::5-~~
--'-- ----;



 

 

DAY 14 SAMPLING FORMS 



CLlENT:6r- c' '&~ 0 I
LOCATiON: N,~. CAPE
PROJECT #: \ \ 2-" t l.f z: b

Ferrous
Iron

(mgll)

ST LA~. ',.J. .s1.A,\.)~

ENTER WELL LOCATION:
:r:COM \IU =o?-

CfiNCMOL G lJ 3...d:::.-
--UllP

INSPECTION - -.~
label on well? ~
Is reference mark visible? ~

Condition ofwell:- -:&~t:>""Q"",du- _
W~fuer. ~P~.~L~L~C~U~D~y _
Notes: (,.•,HI" 0 .__

Is cap locked?
S'lffilding water present?
Any indication of surface runoff in well?

Air Temperature:

oqAJ c oN\ e c, <PeAl 3; (5"40

~ NO
YES NO
YES (@)
i-fO

STATIC WA:rER~El JUSTPRIORTO PURGiNG - -- -
Date: g /2. ~ I Z DOt:( Time: 15P5AMIPMi

tf,q~Depth to Water:

Length of Welt

NO
NO

Measured with:
Decontamination: PRE STEAM ClEAt-lED

WElL PURGING
Date: 8/7. ~-/zooq
CALCUlATION OF 3 CASING VOLUMES

~ Pll/ . ft length of well
Lf ,'1s--- '7 /. ft - depth to water (before purge start)

ft = length of water column
x conversion factor (2'" well) 0.49

Gallons = 3 casing volumes

Notes:

Begin TIme:

End Time:
Purging Equipment ~ '/l-t i \\1 (J k C V·1A..

Decontamination: PRE STEAMClEANEO DlWATER

Yield: @ lOW
If low, recovery time:

I gf/ts- AM@
J 531-- AMlPM

Actual volume purged:
Actual purge flow rate:

CHALK sSTEEl. TAPE

Ol'tlATER OTHER

__ -:- __ gallons

\'Do ~or-----
Umin

OTHER

TIme Volume I Depth to I
(gaHons}, Water I

(feet) 1,,'_

<0.33'

pH I, Conductivity I Turbidity I D.O. ,'Temp I ORP II

{SU} (umboslcm) I- (NlU) !:,; {mgIL} eC) I
I ; I

+/- 0.1 I +/- 3% +1-10% t +/-10% i TJ- 5° I +/- 10 mV 1
start: I "/:;s-

I r I '>
I~'2.{)
i SJ.i.\
l-l~g
15~H ..

,
"c I

I 5," I !

5-,~7

NlA
NlA
NlA
N/A
N/A
NlA

I I I !
I i I I

NlA
NlA
NlA

Final:

SAMPLE COllECTION
Date: 8 te»: Izoo~ Method: tv\ iV\ l '\Y P l--"OOItl «(Qv-> ~-lO.V..!

((.wdvp ,e rr:

\5~ 90r
Umin

& 40 M L " " A's (\{CL (bn...i:; /~IiZ __O &'3.1c:.. \0' ~"£4'\.-e_.-<:-l'\~ (j\I't,;.~"'"

;).. -tL; ~e.v- Pt."",- bp.r-....s t\\(.L -f't)'tZ- bee>' <tRO AJ::-. i02 j (03

Appearance of Sample:

rime:

Actual sample flow rate:

SAMPLE BOITLE COLlECTED:

N/A

N/A

/



CLIENT: e- ('~Ao I
LOCATION; N, E:", CA P6 M"OC- ~

PROJECT #: \ \ ~ t 'i 2..

ST. LA~. ",.J..Sl.A,\J0

ENTER WELL LOCATION:
:reOM ~ 93

CANCMOCGlJ 3~2- (::> IM.S 1./L1 ~D c.o j/-iJ (~
.INSPECTION

Label on well?
.<@

NO Is cap locked? <fW NO&~Is reference mark. visible? NO standing water present? YES NO
Condition of well: &OQd Any indication of surface runoff in well? YES @)
Weather: P,C.LCUt:>y Air Temperature: '-16
Notes: t--...HNO O~iO MPH wesT

STATIC WA"'!E~}:j~EL JUST PRIOR T6pURGING'
Dale: & It s Z 001 Time: AMlPM.
Depth to Water: ! '-/. .rS Measured with: <BB;TRONlcT~ CHAlK & STEEl. TAPE

Length of Welt: q,s-o Deccntaminaticn; PRESTEAr'i~ ClEAt.;.eo OlWATER OTHER

WELL PURGING .
in; \'tv>~vOV\JLF Cbv1J--Date: ~ /,1. ~- / ZOO q Begin Time: 13pcJ AM~ Purging Equipment

End Time: 1'~S-O A~ Decontamination: PRE STEAM ClEANED 01 WATER OTHER

CALCULATION OF 3CASING VOLUMES

~LOWq,S-O , ft Length of well Yield:'--- ,
tf· ,>13 .'

// r
" ft - depth to vJater (before purge start) If low, recovery time:

ft = length of water column
x conversion factor (2" well) 0,49 Actual volume purged: gallons

Gallons = 3 casing volumes Actual purge flow rate: \--S~ @or
Notes: \ -z. 0 "'):> Umin

I"}'i o

Time Vowme I DepUl to I pH I Conductivity Turbidity
I

0.0, I Temp I ORP I Ferrous

I (umh~cm) .
I I I(gallons) i Water I {SU} {NTU}

I
(mgIL) I {0C} I Iron

oM \....- I (feet) I I i I

lM.~e;If~~ i I I (mgIL)I

j I
I <0.33' ! +/- 0.1· I +/-3% +1-10% +f-100~ +/_5° I +J-10mV

Start: IS30 .:r"~,,,~4iS8 1 3. 7-?i-::J,f.,.s·'1J~<4 L~b1 .3 .34 ! I;)" '('I I 3r~.1 NlA
Is ~ 5- c.( ,KS- ! ~ i ~ f 13",2.W' -:>',""1 ~.,T3 I 3"~ 3 Ii" ,:r3\ 30bi'Z. NfA

1~ YO 11.00 ...(,~S' "2. 1..t'f /1699 /~.'8~ Lf.qS- I ;;l.bl, 115,1C} I 309,J . N/A
, 3tiS 11100 5",US' I :3 1.3 i 137Y'Wd;g,1 VI 'I~" I ~ IS-I.' I /3 ..tJ')J. 303111 NlAI

11~o "J-. Lj 0 C S,I' I -; I ~Zf j~9-1 J,11 \ 'I,'li I ;)''i7 ! /J..7h 30S. ~ N/A! I
I i I i ! I N/A;

I I I I NlAI
I I t I ! ! NlAi I I

NlA
NlA

Final: NlA
SAMPLE COLLECTION

\YP~Ob~~'J;~fJ~~Date: 8 tz«: IGoo~ Tune: \3S'SAMIPM Method: fi\& V\ ~

e.f-iavAppearance of Sample: Actuaf sample flow rate: \ 'to ~'"\- ' ~

SAMPLE BOTTLE COLLECTED: (p 40ML v o A's IlAt:..L (!;, n..c- /~ 1£-0 IA Ie:.. \ 0 \ ~...::••"-e. -'-\-\." I
J.- -tL ~~<!.v- A ""'"be~ ~ t \\<"L .f'o~ 'eo/a.RC> A~'

SAMPUNGPERSONNEL· /. .- t
AE'CO,.I\,\.Name: Lo.v,eL- Prell\~"; i\Atl.O~ <li\M ()YDSIC. Company: ~



CLIENT:	 Or ,,~{o I .;; ST. LA\.V, ·'+SlAN~ 
LOCATiON: N.E". CAPE MOc.-

ENTER WELL LOCATION:
 PROJECT #: \ \ 2-" Z Y .Z- ~ 

INSPECTION. 

Label on well? &~ NO Is cap locked? GW NO
 

Is reference mark visible? @) NO standing water present? YES NO
 

Condition of well: -.:&~·~t:>~Q"",d,,",,-- _ Any indication of surface runOtzr in well? YES C@)
.,0Weather: --'P-C.,..;;:c..'-L_C....:;U...".t>~y _ Air Temperature:
 
Notes: W t IV 0 f:J=./.fl-


STATIC WA:rER LEV}EL JUST PRIOR TO'PURGING .: f\.. .. 
Date: g It S- Z 004 Time:ltJ:<;,- AWPM 

Depth to Water:	 Measured with: C~TAPE 

Length of Wef!:	 Decontamination: PRESTEAM~-lED ~ OTHER 

WELl PURGING
 
Date: ~ /'2 ~-/zooq Begin Time: 1/ ~Co {iJuPM Purging Equipment tV\. iv,; \'1~ohoo~ ••...L.../ F Co'Y( ~.
 

End Time:	 AMlPM Decontamination: PRE STEAM~ DlWATER OTHER 

CALCULATION OF 3CASING VOLUMES 

1..., 1D ,--' ft Length oTwell Yield: HIGH LOW 

'J,~l) /j r. ft - depth to vJater (before purge start) If low, recovery time: 
""J '::;1<;- ft = length of water column 

I.: :ftnct x conversion factor (2" well) 0.49 Actual volume purged: gallons 

I) Gallons = 3 casing volumes Actuaf purge flow rate: ~•••....--.-j,-r-V-- @lor 

Notes:	 Umin 

I C dr...mmv ITime	 ' VOIU~ Depth to I pH I on ~.,unLy ! Turbidity ! D.O. Temp I ORP I Ferrous 

I ~ns) I Water ! (SU) I (umhosfcm) I (NTU) !

,
{mgIL} II (0C) I I Iron 

fj~,~ I (feet) i I I I (mg/L) ·te~te.. I ' ! I +/-3% i I +/-10% ! +J- 50 i +/- 10 mV <0.33 +/- 0_1	 +1-10% 

N/A 

!1l}7-	 ·1 la.n IIz ..l N/A 

N/A 

"It:{ N/A 
I	 '. I i f N/A 

I I N/A 
N/A

! NJA 
NfA 
NfA
 

Final: N/A
 
SAMPLE COLLECTION 

Date: R lZs,-/ZDoo. Method: tv\~If'~ "\ YP~OOIli (L>v-Y ~l" vJ
 
(Dvd::••~v \e"'~
 

Appearance of Sample: Actual sample flow rate: /00 90r 
Umin 

SAMPLE BOTTLE COLLECTED: & 40 M L " " A' 50 IlA~L ~4"LC /l::>.€-O rA.CL \O~ ~"' ••\.~-<.-"'~ (j.I't-:..~£". 
1- - lL ~ ~ e.y- A.""", bpr- ~ t \\,(...L -f'o'fZ.. "eo' ("H~O A-~ iDJ._ ) (03 



INSPECTION.
' ..

Label on well?

~

NO Is cap locked? G§) NO
Is reference mark. visible? NO stamfmg water present? YES NO
Condition of well: &Pod Any indication of surface runoff in well? YES C@)
Weather: P,L.i ..CVDY Air T e."l1perature: ...,6 ..~C>

Notes: WLVO ?,.le vi ""17 H

STATIC WA:rE~~VEL JUST PRIOR T6 PURG~NG . . '
Date: g /2.. S Z ooq Time: i~q ~M

S: D ;, ~ICT~Depth to Water: Measured with: CHALK sSTEEL TAPE

Length ofWeU: 3,Y~ Decontamination: PRESIEAM CLEANED OlWATER OTI-IER

WELL PURGING
AM1@Date: 3/7. ~-/zooq Begin Time: i'Z:0Z- Purging Equipment 1\\lh, Tvti)\"'Of:Sh4-L/~~~

End Time: AMJPM Decontamination: PRESTEAM~ DlWATER OTHER

CALCULATION OF 3CASING VOLUMES

~.c.t S- " ft Length of well Yield: HiGH @'-- .5.,,~;/ r: ft - depth to water (before pmge start) If low, recovery time:

3."<2- I 'Jp ft = length of water column

~ x conversion factor (T v.'eH) 0.49 Actual volume purged: 3/1.{ gallons

{·'B Gallons = 3 casing volumes Actuat purge flow rate: i?L.l mllminor
Notes: Umin

Time Volume /Depth to I pH 1 Conductivity I Turbidity I
D.O. I Temp I ORP i FerrousI I\/S! (gallons)! Water I (SU) (umhos/em) . (NTU) I (mgIL) {OC} I Iron

1"\ L I {feet} i I I·'i'MIL- I ')"V\ oSc ......, ! (mglL)
0 <0.33' ! +/-0.1 I +/-3% +1-10% . I

+/-10% ! -+/-50 !I i +/-10mV.
start: J2..o~ ~'1i(.(,j S.3G "I' 3 t12 Xg;U'7<1 b~. ~ '7132 l'1;zO I 30" ,/ NlAI

'Los b80 « (>~\~jJ:!' Jtff4 I gJo 1; ~". 59,S I ~I st t:h91 '3)2 Ii; NlA1
11.ID l3~o " Pcll~\~P' J./'f~ ''118~~ I ~1n " .z..5 let/50 f ;}"I8, I N/AI
l2\~ ;j.C 4 ~ <:. [7,,\4> I ,."~~ i 'llq~ '" ¥f I L i U,' q f! 11,5'~ ~c,'~,f N/AI

i 2 2 o I~~D ~ e.. p~.N'1J I "1'1'+ ! 8 &13 i g3, if I 'i,» 3 14'.S't- J..~,q N/AI
I I I I I I I NlAt I I

I
,

I ! ! ! N1AI I i

I i I I I NJAi i f I
N/A

'.. N/A
Final: N/A
SAMPLE COLLECTION

'\ Y P hOON (Lc>.,.J ~-lo vJDate: 8 lz~-lioo'1 Time: 12..lS AMlPM Method: rr,. 11\,
, (o,...d:\o~v\e'"~

Appearance of Sample: C \~e.vJ ~lib"l..t::: -tiV\~ . 3~'Lit .~ fa 9
I

Actual sample flow rate: I InIImi . or

Umin
SAMPLE BOTTLE COLLECTED: & 40ML 'loA's I'.J...<:L ~tU:;/~IZ-i..-; £ll.1c:..\O\ 6,.,c. ••..•.-e.-<-""1r-(Jllth~~ ..

:l. - \L ~1rev- A ~ b.,e~ ~ I\\(:~ -f'OfL (;,e() I (tRO A~ ;DJ...j f 03
SAMPLING PERSONNEL . I. - ~ A~c..o)',,\.Name: L~v,e L- 'PrtiA -::.~ AA~b,.J .JAM ~O!.Ie. Company: ~

, /

CLIENT: tJt- i ~40 I .;t\
LOCATION: N. E", C. A P 6 MOC
PROJECT#: \ \Z-~2 '-t .LD

sy. L.A\0. ',+ SlA,\j"0

ENTER WELL LOCATION:

:t:COM \U J)S-
CANCMOCGlJ 3~



ST t..A"-..J# ';:r- SlAAJ '.:) :r:: COM V0 , 0 b 
ENTER WELL LOCATION: t;!lJvCJ'l)OL G W :3-k-

IINSPECTiON -..~ 
Label on well? ~.§,! NO Is cap locked? NO
 

Is reference mark visible? ~ NO Standing water present? NO
 

Condition of well: ---:G~2~{:>~O"",d' '-- Any indication of surface runoff in well?
•••• _ <E§) 
Weather: ---,Pc-;'-=£:"'::-'_ '-c..; . ..::;:1::>_y+-:-: _ Air Temperature:c=-:"<.J=-

Notes: W LV I:) . U- I C 

STATIC WATER LEVEL JUST PRIOR TO PURGING 

Date: g ii.«! Z oQ1 ",_.T!l!le: IJ ,.r>eP~J'!!,-
Depth to Water. S. 'S""7' "* Measured with: CHALK & STEEL TAPE
 

Length of Well: Decontamination: <. DtW~lW OTHER
 ~ '=--= W ~rl-==-__ -= I 

WELL PURGING
 

Date: 8/2 ~-J 2(}Oq __ Begin TIme: ~~c _ AMIPM
 

End Tlme: _[I. : L.;; AfV!lPM
 

CAL.CULAIlON OF 3CASING VOLUMES 

q ,10 . ft Length oTwell Yield: ~ lOW
 ~-:-~'1-~,~7f 1t _ depth to water <-beforepurge start) If low, recovery time:
 
ft := length of water column 

x conversion factor (2· well) 0.49 Actual volume purged; gallons 

Gallons = 3 casing volumes Actual purge flow rate: i !0 <:fu~ or
 
Notes: Umin
---------------_._"""' ..,,--,-------------

Time Volume I Depthto I pH ,l Conductivity I Turbidity 1 D.O, IM';::mp .1,' ORP I Ferrous-
(gallons) /' Water ! (SU) I (umhosrcm) (NTU) I (mglL) I (<>C) : I Iron 

I (feet) ! I I I I I (mgIL)l ----t-":Q..E~~-" 1 +1-0,11 +/-3% . +1-10% 11_,_+1-:10%' +1_5° L+f-10m\~,_," __ 

~!lf~. --i---1iIL::J~r- G, £S I l )'1 /1 ,5 b~ 
I-- :~._; ~~:"-~"--_I~t-.:-~f~":~=-tl·;-~~~~~;1? 1 ~.,\~?~~-~i~l-,_ ..JJl; +t£-~~~.~.~:-.~; .. I·, 

iI: :;s ~ :14,i.~I""y' ! I. 7 > J J. 72') I ,jS' ,&. i 3, -~I I ell)' tP .e -t- NJA __ 

________ !"-'-f.' .>O-( ...• ,.!.. ,.,'".",'''..---lllJ.,J V":kf.-. I I·7()---,t",.}.", '70"} ! f ~ \) ,t ",,,,-,,,J.,LIL-,L2_?,I __ln-tLL.._- N/A_ 
I~_\O( L ~~~Ilj 1.(.<\ i J,,!.~i~ I is·S.u !,_,_~:J:J ,i g,'/2 ! :>Yltl NJA 

i ! ! I ! 1 N/A 

~------j---+---+-_-_+-lr---'-----'-~-~--+--'-'-"------1-'--- ~:~=~~~- ,' ---- ~;~ 
al: I I ~
 

SAMPLE COli.ECTlQN
 

Date: S l~S~ lzoo1 Time: I Z - ():5 AM/PM Method: lY, IV'\ ~ _ "\\1f' hObr.l t Lt>v-' n Co iN
 
(ovdv-;:.; rz= 

Appearance of Sample: Actual sample flowrate: 1\() SOT 
Umin 

SAMPLE BOITLE COLLECTED: &> 40~L VoA's !\.J".t:...L Wf'UJ/T::.!Z.C IAk:..\O\ ~~"'<:.-<-.v\«jl/6~f..t. 

j. - \L: l,.'Zv-R "'" b.,e,..- ~ I\:\.L'L- <fOYL ~(C.()' (a~c> 1\ .t'-tD"J I f 0'3 I 

~~:~t.~~~~~_NN~~,,~,"<-\ ,::>"; /J.\ f'~ ~.-.l:r~.~bt'b5ic-_i2.<?p..RanY~_A~,~ 0 >"'\ ,--~\ 



ST t:A I.<.J. '.+ 51.. A ,"-.}~ 

EIiJTER WELL lOCA nON; 

INSPECflON -.~ (IDiLabel (h we!l?~! NO Is cap locked? NO 

Is ref(ence mark visibls? ~ NO Standing water present? YES NO
 

comtion of well: ....•. _ Any indication of surface runoff in well?
 ~bQ.8c 4 YES C@)
J..jO Weiher: P.CLCVDY- _ Air Temperature: 

NclS: wtN 0 .j'; '- jU 

{ATIC WATER LEVEL JUST PRIOR TO PURGING
 

}late: S tisI Z QQ:! ,_TIm~~_!.!_yYAM~!.:1_
 

Depth to Water: ::i: <) 7 Measured vJlth: 
Length of We!!: i.(,(j Decontamination: 

~ .'_.,, =v =-.=-= ~=-
WELL PURGrNG 
Date: ~ /1. ~-j2-0()q.. Begin Time: _ /3: I~ __ AM/PM Purging Equipment VV'\.'\Vii . \.'1 f-h,pV'l. _,~JJ£_C~ 

End Time: I J: 5:s Decontamination: PRE STEAM ClEANED CJ5X~A~) OTHER ------- AM/PM 

CALCULATION OF 3C.<\sING VOLUMES 

q.~f) . it Length of well Yield: @ LOW
 
~. r:f-:7 I. ft .. depth to water {before purge start) If [ow, recovery time:
 
tf.o3 it :: length of water column
 

--'-:1- x conversion factor (2" well) 0.49 Actual volume purged: __" ,,__ gallons 

Gallons :::3 casing volumes Actual purge flow rate: I Lt, 0 m{fm~"\or 

Notes: Umin---------------------------.---------------------

SAMPLING PERSONNEL ........:.....
 

Na.me: Lc,-~·...c"e- __P-re i::~>';L!8'\.i<:.Dr..1_<:jo",~.h!:-'O~IL- Comp~~ __ AiE'L,.o ;'v_~ __ .. .. ..__ 



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

CLIENT: Dr (',~A0 I ~ ST L. A \t..J. ',+ ~ l A 1'-.) '.:) :r: COM V...Jv 011LOCATION; "L t: CPt pc:.; [V\OC
 

PROJECT #: \ t?-c, 2 Y .1. t:> ENTER WELL LOCATION: C:A Nt!- MOL G \,0 3~
 

INSPECTION
 

NO Is cap locked? G:W NO
 Label on we!!? ~~ ...'
 
Is reference mark visible? YES NO Standing water present? <:~y@> NO
 

Condition of well: ..........:G~:2L.""t>""Q"'-(.L4 _ Any indication of surface runoff in well? YES @)
 
Weather: p, CLCu D y _ Air Temperature: J.iO
 ---------_. 
Notes: tNLV Q 0 --I G rIA PH 

STATIC WATER LEVEL JUST PRIOR TO PURGING
 

J2_ate:.. 8_1],- ~- L1.:: DD:L______T!~~~_9LLf...at?M
 

Depth to Water: 07_ 1'{ Measured with: ~~rRONIC T~ CHALK 8< STEEt TAPE
 

Length otWell: Decontamination: Pf1.E SlT"';M CLEANEO @~ATV OTHIOR
 

WELL PURGING
 
Date: ~ ' /z,00' __ Begin to-.(O Purging Equipment: Mil!':~-~(YfOO!OJ ~_~IF (1~\'·f.\-'
/ Z ,:;)- 1 Time: AM/PM ~ 

End Time: _~~AM/PM Decontamination: PRE STEAM CLEANED OTHER (f!~~~§j7
CALCULATION OF 3CASING VOLUMES 

ft Length of well Yield:
 
ft depth to water (before purge start) If low, recovery time:
 f -
ft :::::length of water column 

x conversion factor (?:.'!Y~.!!)0.49 Actual volume purged: __,______ gallons 

Gallons = 3 casinq volumes Actual purge flow rate: 100 ~JL~r 
Notes: 1t.1:tl ,,-,<f /#y(J ~tjlj (A{/..-v •... Iv ,-./ <,.~J..c,yt f"!:::;;4- c· i""~. Umin 

J 

SAMPLE COLLECTlON 

,JJ~.!e: 8 l2 s-:J2 ..o(.~q Time: {{). 3 DAM/PM Method: iy, I V\ ~ "'1y P l-lDbAl l L.,,1j/_' ~-! ~y-{_ 
_ .•"m"~.~....hh.,,,.,,,. "'~"~"~ __ '~M""~' __ ~ _ 

(DVI1""'i:' Ie '_'-'-

Appearance of Sample: Actual sample flow rate: \()~90r 

Umin
 

SAMPLE BOTTLE COLLECTED:
 & 4- D !VI. L V 0 A' 5 I\J.J_L r;, t'2-V J~ Ie-" v:l. k:..\,,"'1 \ l!;..,e:i<\<!;~,,~< (Nv,pJ (,.\. 
;). - t L ~ l:-IZ-v-- d1.""'- b~,,-..v f \\t.L f"~\'2.. (t,ao {'«RO I\&:,- It) ~_ j {03 

SAMPLING PERSONNEL _ . , 

_Name: LeA v,,~:?--=-\~~:i_~~_??ii~i~~t:':~::L'~O;tC-~ome.?'!}Y~_.J.l~~(J )'v~_ ~e<.W>,\ .. _ 



--------

INSPECTION 

Label on well? NOQW
Is reference mark: visible? d GiS! NO 

Condition of weU: <C 00 
-/~---j~---,,'/~~-~~~·

Weatiler: (""....:t-f.-<..k<.Ji-"-'.J"";;'(..o!-i'l-' __ '.J.-:t:c.='-"'==-- _ 

Notes: / 

STATIC WATER LEVEL JUST PRIOR TO PURGING 

Date: Time: q II/ /	 l.. 004 AM/PM 

,-) ;20Depth to Water: ~7(;:J(J 

Length of Well: 

WELL PUj3.GING 

Date: Lj /1/ /2-00Cf Begin Time: tZU" 
End Time: 1255 

CALCULATION OF 3 CASING VOLUMES 

9.5"0 ft Length of well 
1/,"5 & :7 i ft - depth to water (before purge start) 
5. i L ft = length afwater column
 

:2 .5 x conversion factor (2" well) 0.49
 

Gallons = 3 casing volumes 

Notes: 

:t""CCMW.Q :5 
a:1N C. Me;) LGi.0 ~43 

Is cap locked? GES> NO 

Standing water present? YES @/
Any indication of surface runoff in well? YES @). 
Air Temperature: ac ~I -.J 

Measured with; CHAlK & STEEL TAPE 

Decontamination: Dl WATER OTHER 

AM~&0 Purging Equipment M t ~ ( -'V Pi~ W ..l--L F CC"'l1r 
AM;e~D Decontamination: PRE STEAM~!EANED ~ OTHI:R 

Yield:
 
If low, recovery time:
 

Actual volume purged: .2-__ --"-_-____ gallons 

Actual purge flow rate: _--...--LIt"".:""O"-- __ ,~or 

Umin 

Time Volume I Depth to I pH I Conductivity' Turbidity I D.O. I Temp I ORP " Ferrous 

IronI	 I
(gallons) I ~:~;; I (SU) (umhoS/cm) IL (NTU} ~/m_ gl10Lo~ I,. +(,O_C )o (mglL)

i <0.33' i +/- 0.1 +/- 3% +1-10% -s- zo 5 I +/- 10 mV I 

~--------+_--_~~----~l------+I--------+I----------!I-------4------~----_+---N~/~A~~I	 ! I I i I N/A 

!! , I N/A~---------1-------+-------_7-------r---------r----------+_------~----~r------~---~~--_1

Final: 

SAMPL~0.u-ECfTl0N Q / /' r<: .
 
Date: L-f } / I f 'Z0 0 ( Time: (1-'.J':J AM(PM ) Method: VV\\ N t l V?
 

. :5F( Tl>4tH ..,,/ r 
Appearance of Sample: S / -It,H ii tC c:?j)ly't;. /It."t tiCe . Actual sample flow rate: 

1·1.';' l~bLy~'f;(j{.IA•.£; 1- 2.S;<) Nk> 1,:./1 Ht..!D:; -6 ,......•..
SAMPLE BOTTLE COLLECTED:	 i:z -.( Q ""'l-- V DA ", AoLS U t ~ t;"tJ--a -A \(. tC-, ~ 

2- i Lt A,....,be.....-~.JI {-tLL PC':!7r ~ g.'''/Rr2..C 

SAMPLING PERSONNEL .
 
Name:..4~ ••.{) N .~ M b r 0 Si c~ comp_an~y:'__.__'__i\_'__=E.__}.-'_-'_\
'-L=-O

N/A 

N/A 

N/A 

L )
 
t, I> ~ J-- L ~ a,1'11V"
 .e»: 

. 
'"'- / tJ (.) @fr 

.~ W\.((..,kd.~ Umin 

••.,z..e<'\.c..1 ~t A f:':'·~.fr~l-e~-<-
A~(Qt 1~~1c...i01... 

_f 



CLIENT: i3e.t sr (.1) L.
LOCATION: N.6" C (; {IE S''T. L (..1,."...) KC/,J<" c. :rSLLV0"D
PROJECT#: II z, ~ z, "l. '1..... 0 ENTERWELL LOCATION:

:reo M vJ.CJ ~

CA N C. MO cGi.V "~{t.f

INSPECTIOf\l
Label on well?
Is reference mark visible? , d
Condition of we!!: <c,00-=~--~--------------
Weather: .•....12_' wic",-- ""1k....:J,'i'- _
Notes: f

~YE
NO
NO

Is cap locked?
standing water present?
Any indication of surface runoff in V';all?
Air Temperature:

NO
®>
@)-

STATICX"AjT~R ,LEVEL~~ST PRIOR TO PURGING
Date: -t (( l... 00'1 Time: Af-NPM

ivieasured with:
Decontamination:

C§lEC-ffioNIC s;> CHALK & STEELT~~."

t;;RESlEAMClEANED OlWATER.(Oll-lER)

VecJ,c..('A,+~~Uv •.•.•...p ~ +~b:~a
Depth to Water:
Length of Welt

WELLP~GrNG
Date: 11 It /2-0oCf' Begin Time:

End Time:

11(;)i)
I11Io.

\

Purging Equipment: Mi~i 1,/ P i'~ M -t- L F CoV/-h---:.
Decontamination: PRE STEAM CLEANED ~ OTHGR

CALCULATION OF 3 CASING VOLUMES

9,70 _. ft Length of well
'1,b '({':-.,. ft - depth to water (before purge start)

2 .0 t; ft ::: length of water column
C) .90 x conversion factor (2" well) 0.49 Actual volume purged:

Gallons ,/ .= 3 casing ~olumes. ~ctual purge fl~w rate:
Notes: Hm-l -Ii) itJ('<-:-i -k)V 1'l"t:~"'1"L of tv-dl --f.c, c.:j(ec::f

D~DJ J2.12.o S~(.IjA,..i>jes.·

Yield: HIGH ~
.:L fI.{/'5.If (ow, recovery time:

_-'-/--:-;--___ gallons
__ •..•.•.__ ~L-'O"'- __ .~or

Umin

Time I FerrousI Iron
(mg/L)

N/A
N/A

N/A
N/A

I N/A
N/A
N/A
NfA
N/A
N/A
N/A

Volume I Depth to I pH I Conductivity I Turbidity I D.O. I Temp I ORP
(gallons) I Water I (SU) I (umhos/cm)' (NTU) ! (mglL) I (0C) !

I (feet) i. I!
f <0,33' I +/- 0.1 +1- 3% +1-1O"k +/- 10% ! +/- 5° i +/- 10 mV

I I I )
I I

Final:
SAMPLE....'(OJ.-LECiTION a
Date: ~ J I 'La 0-( AM/PM 'Time: / I 'Iv
Appearance of Sample:

SAMPLING PERSONNEL .

~~.;.'3:"DN 'J"a"""broSiC- Company: f\ELD }j\.



 

 

DAY 28 SAMPLING FORMS 



:rc..OM W.e;> l-

eA N c.MOcGt.J ,4Z.

INSPECTION .
Label on well?

~
NO Is cap locked? G5.S> NO

Is reference mark visible?
<cood

NO Standing water present? YES <@)
Condition of well: Any indication of surface runoff in well? YES @?D
Weather: r'\0?H"j (.i~) J...., Air Temperature: ~'-Io 'F

/
Notes:

STAT1CqAi~ iEL~4srpRIOR TO PURG~NG
Date: Ii l.. 00 Time: i'1. Z 7 AMJPM

@ot~~Depth to Water: ;:;,/ Measured with: CHAlK sSTEELTAPE

Length ofWeH: 15' 'i t.f Decontamination: PRESTEAM CtEP.NED <,:Q1~~A~".) OTHER

WELLPqGfNG
/2-001'Date: I II Begin Time: i4.· )'5 IWJPM Purging Equipment M isJ i -ry P 140 f.l +- L F COv'l~

End Time: Ir ;5 AMlPM Decontamination:
.

~PRE STEAM CLEANED OTH!:R
CAlCUI.ATION OF 3CASING VOLlJMES

ft Length of well Yield: (::&!§i.1 lOVlJ
"'7>'.

ft - depth to water (before purge start) if low, recovery time:.
ft = length of water column

---- x conversion factor (2" well) 0.49 Actual volume purged: gallons
Gallons :: 3 casing volumes Actual purge flow rate: (LO ~(}r

Notes: ~1~(1) ,;f' N;;Jt,\. ;: :1 f';-{1<". (:,11.,•• Umin. I

Time Volume I Depth to 1 pH I Conductivity I Turbirlity

I
D.O. Temp ORP Ferrous

(gallons) Water I (SU) (umhoslcm) r . (NTU) (mgIL) (0C) ironI I II (feet) I (mgIL)! !<0.33' i +1-0.1 +/-3% +/-10% +/-10% I +/_5° i +/-10mVI -
start: {[I;') 'i NlA

___ let- <if __ . s: &~., 5:t:l. J, if ?L-, 41.71 I on. '1 if i j -7'2 (; N/A--. I ..;

i'itl._ .. J-' (.. «: 8& I j, «:» ',7 !i'l I 01> I r l({ 9 ,- >-:;.3' N/A-', I

...I..'(~.~?!.-- ;',71l ;;; Q.:. I '~lrl I n.]) ! (),I) 1<-il '"\12..'11 NfA., ".{~ .>. j ,..._.__ ., --.-~-..---.--- . I i 1le i Iftj: j'f 5.10 I s. 'io ? 7, he (1,13 11l. -7'1.7 NfA! ~, I , -
1'1. t; 7

--- ..-~ :1.71 I ;;, 8'1 J 3·T.l.:.7 7.17.. 1 O. i« 1. 7(.; !-7i.'f NfAj
l!f;.~ ~ ') 7'1 I 5. 'I> I t . i s« ): f G- I c . (5 7..;/ .- 7'/ f' NlA

I i I
•.

I I1 N/A
NlA
NJA

Anal: NlA
SAMPLEqJjEiTfON q

cC AMfPM MtN( lVpltCA.) J--LF dn{\--~u:. Date~.___ _II 'Z o 0 . Tlrne; 15' Method:
I

Appearance of Sample: :f-.(t,,~'b ;"\....l?} ,-,f t""J"I.~. __ Actua~ sample flow rate: ; 1. c- ~r
1-1.5"(,) ""'- Pbl.-y -~ •..~A •.~; 1- ~S;CJ ,...". ".,/ J.l""O~ A..•..W\~{-i:....l~ Umin

SAMPLEBOTTl..ECOLLECTED: ,-.to •..•.l.- !lOA V.ALSo :...!l~ "l2.a A~to-I ~v.:l.£.("l", A1Ap~I-e.v..,<..
2..~ \ L.:t Ak b.e- .,.;/ 14LL h:w-- , 12.0'R~ A L(. (0 t IA "'-I 0-""

SAMPLING PERSONNEL b
AELDil/\Name:.AaI"'DN ~aM roSIC- Company:



CLIENT: Be.tS·f o i.. '"\<: (, .'t-o...
LOCATION: N" 6' C.(--\(J EST. L /J. 1,...) t<. CI...) c, C. ~ ..;;,Lf-V,: \ ..J

PROJECT #: II 2. ~ 2. '{ ,'L. 0 ENTERWELL LOCATiON:

:("'cc M vJ.O 3
cA N C. MoLG(.J J43

INSPECTION
Label on well?
Is reference mark visible? d
Condition of well: <COO-/,,----{-:---,,-,-/,,-....-·-;0,,------
Weather: (.""...::t../....1.<I;'-'· t-"-,-i,,,,-i~-=!-t'l-' _ •..,J.'z,-=---':::.- _
Notes: I

~
GW

Is cap locked?
Standing water present?
AIly indication of surface runoff in well?
Air Temperature:

NO
NO

STATIC WATER LEVEL JUST PRIOR TO PURGING
Daie: q I / l.004 Time: AM/PM

LI ;207 •.JO Measured with:
Decontamination:

Depth to Water:
Length of Well:

WELLP~GING
Date: 11 /200q Begin Time:-~--~~~~-

End Time:

GW
YES
YES
l.Lr~,...::>

CHAlK & STEEL TAPE

D\ WATER OTHER

N/A

I?U)
/2:'J-,5"

ANI~~D Purging Equipment M i )J i 'TV P He f-1.~- L F CCVi -Iv-:..
AM.te~D Decontamination: PRE STEAM ClEANED @~ OTHI:::R

CALCULATION OF 3CASING VOLUMES

9. -50 .._ ft Length of well
i./. :;, & . » » ft - depth to water (before purge start)
5. i L. ft = length of water column
:2 ,S x conversion factor (2" well) 0.49

Gallons = 3 casing volumes

Yield:
If fow, recovery time:

Actual volume purged:
Actual purge flow rate:

Notes:

Time

Start: J2~O

Volume
I Depth to I pH '1 Conductivity I TurbidityI

(gallons) I Water ! {SU} I (umhoslcm) I (NTU)

I I(feet) !
<0.33' I +1-0.1 I +/-3% +/-10%I

-:Utl/",) 4 .:36
1

3,75 t.u.. L-?'S
,75 I tf~[,;,6

I
;),B-z.. J, bh 8 . 1:., -"~ t(

i,z5 i./.Bz. s.e: I /,11/ 4;05
'2",)0 J.e::? '~:BI I '1"IIi? 2.'77

i i
I

--I I \ I,
III i I

! i
! i I.-

/2.1-/'5'

;-7__ .c.....- gallons

_--z--L;.k:?""'[)::....-_~or
Umin

II D.O. I T(~mCP)I ORP I
1

1 (mgIL) '~II. I I

+1-10% +/_5° I +/-10 mV
I

Ferrous
Iron

(mglL)

(),fj7 ! '7.93 281./. "-I N/A

I I N/A

N/A
N/A

N/A

Final: N/A

SAMPLE.,X0.LLEQTloN Q ~/ »<. 1.
Date: Lf 1J /1 -Z£)0 ( Time: 11.-'7~AM4='rvl) Method: 'N\\ N ~ 'TVP ~ O!\.} ,j.. L P c'ntv~J,ey-

, 5f'l nlt:;iIi-W/ ' .

Appearance of Sample: 5/ -hHlItC c.'lOP"'ti,/ll:f.f/lce· Actua!sampleflowrate: ..•.....ltJO ~r
f ·1.5-6 ,.•...•..PtA-y ~~(J{.IA-r.i.:;::)I,· z.so N~~ 1,-.If ;'1r..!v3{::t~ ~~kd.~ !Jmin

SAMPLE BOTTLE COLLECTED: b-.to ~.•...V OA ", AoLS '..! t ~ (; n.a A ~ re- ~'F.)-e.y\-z...e<'\<"1 ~'A ;..,.~.(,.~I.e.",-<-
2...- \ L t A.k be-v- t"v'/ t-lLL. Per- c, f?-O IRt?...c A ~ (Q t I~~1c-i o~

SAMPLING PERSONNEL :\
Name:j)ll:"D N ':]a UV\ b f" 0 5i c.. _c::;..o=m.:.:Jlp=,a=n,,-,y:.---,-A-+=E::;...L.=:.c:o_~l._.'\ -i

NfA



r co M 'vJ;C::J t./
a1N C. MO cGiAJ "~t./

INSPECTION
Label on well?
Is reference mark visible? d
Condition of well: <C 00-=~--~--------------
Weather: -,,-12_'-,-,&>«:.' .J£W"'-J!...'1I- _
Notes: I

~YE
eYES>
YES
YES
t.jS-'"

NO
NO

Is cap locked?
Standing water present?
Any indication of surface runoff in v,;,gll?
Air Temperature:

STATIC WAJER 7LEVELJUST PRIOR TO PURGING
,Date: q I (( 2... 004 l}me: Af>.JlfPM

fvleasured with:
Decontamination:

C§lEC-rno."lIC ~ CHALK & STEEL TAPE

t=;RESTEAM CLEANED tn WA,ER " (c£r;-~~)
DecJ, (;.,(,l.,t'C') /)vj.v.-j) ~ +~b,hn

Depth to Water:
Length of Welt

WELLP~GrNG
Date: 11 lIeD

11'10.

\

Purging Equipment: MpJ i -rv f11'~ W ~ L F Co>"!-Ir
Decontamination: PRE STEAA1 CLEANED (01WATER ~ OTj.Jl:R

/2-00C( Begin Time:
End Time:

CALCULATION OF 3 CASING VOLUMES

9.10' ft Length oTwell
'1,h;;:; :7. ft - depth to water (before purge start)
2 . 0 t; ft ;co length of water column

() ,·9f) x conversion factor (2" well) 0.49 Actual volume purged:

Gallons . / .= 3 casing '{olumes . . ~9tuaf purge fl~w rate:
Notes: Had -Iv tutui I;,JV rt'~Iu.t.Y'r.1Lof w.eU -10 Culkc::f

Die..oJ /2.12.0 5?dlA.-j)/e/L

Yield: HIGH ~.:z.. it tr5If low, recovery time:

_-'-/--:-:--__ gallons
_· ...•..•_~L..;O=- .~or

Umin

Volume I Depth to I pH I COndUctivity! Turbidity I D.O. I Temp I ORP
(gallons) I v:ater ! (SU) (umhos/cm) I" (NTU) (mglL) II (0G) II (Teet) i I I ,

I <0_33' I +/-0.1 +/-3% +/-10% +/-10%! +/_5° i +/-10mV

Time I FerrousI
J Iron

(mg/L)

N/A
N/A
NfA
N/A
N/A
N/A
N/A
NfA
N/A
N/A
N/A

I j I I I
I I 1

Final:

SAMPLE..x0J.-l-EqTION (2
Date: ~ J I -Z 0 0 ( Time: II tit) AMfPM '

Appearance of Sample:

SAMPLING PERSONNEL
~l'"0e:Af,l ~D N 'Ja M b r (/ S i C~ Company: A e.Lo Jl./\



reo M vJ.Q 5.. 
a:1 N C Mo C-G(,J "tis 

INSPECTION
 

Label on we!!? aw NO Is cap locked? GW NO
 

Is reference mark visible? d GW NO Standing water present? YES @)

Condition of well: <COO Any indication of surface runoff in well? YES @)c
 
Weather: --C""_c~lo-ll-C-"'1 1.4------- Air Temperature:	 t./5"-
Notes:	 I 

STATIC WATER LEVEL JUST PRIOR TO PURGING
 

Date: q III I 2.. 00') Time: IJ l/S- ~PM
 

Depth to Water: 5t35"	 Measured with: (ElEC-fficJN'C i& CHALK & STEEL TAPE 

Length of Welt	 Decontamination: PRE STEAr"l1 ClEANED 01WATER omER 

WELLP~GING 

Date: 11 II 12-009 BeginTime: {3lf5-' ~M -' Purging Equipment M I ,J L IV e j4c f.J. •••••L F (?cV'/ ~ 
End Time: /l{u5 A1V~ Decontamination: PRE STEM! ~LEANED (QIWA!§) OTHI:R 

CALCULATION OF 3CASING VOLUMES 

15, ;J5- ,__ . ft Length of well Yield: 
t:;,35' /.. ft - depth to water (before purge start) If tow, recovery time: 
3..10ft = length of water column 

i .15 x conversion factor (2"well) 0.49 Actualvolume purged: 2..- gallons 

Gallons 3 casing ~olurres \ i I Act~ purge flow rat~: i ,~ Ic9 c) ~orc	 '\ 

Notes: ¥\.V9-e& (hI",,,, It\/lA,. ~ \ e-t- r--eC\l\/l YO/? +e Ir $\.,U Q(Jtl-~ Umin 

( t ~\W\R~1Cl bc+t\'-e lfitl \ 
Time Volume I Depth to I pH ! Conductivity I Turbidity' I D.O. I Temp ! ORP Ferrous 

(gallons)! Water I (SU) ! (umhosrcm) ] (NTU) I (mglL) I (0C) , Iron tl

II	 (feet)! I I i (mg/L) 
<0.33' I +1- 0.1 I +/- 3% +/-10% I +/- 10% ! +/- 5° i +/- 10mV 

Iii	 ! I ~----~I-- -+--~N~/~A~~ 
i	 ~ I ~ 

N/A 

N/A 

Final:	 N/A 

SAMPLE)(Og.E(fT10N /"'
 
Date: ~ j If f Z DO q Time: J '-I~<"-'Af\ilfPM) Method: VV\ ~ N ~ tV? ~ t) xJ J-- L P (~L'lh--J J,er
 

Appearance of Sample; :5/ ianfl(~- [olot'j 51~r. Actua!sampleflowrate: I @n:pr 
f .-Z'i""D ,"'.L.. PoLy -~(J{._~A-r.,-::;::)1- 2S;() I'H-. vr] "1~0.3 .ff'.,..•.. M~\-l"-t~ ~min 

SAMPLE BOTTLE COLLECTED: ("-4c ••.••~ VOPe V.A.L$ J I ~l4..- C;n.o -A~ te.~~ •••,'Z..Gc,\..e..., tu''''''t::.·,-tr, i-e<.,",,-
2.- i L+ A~b.e--lIJl HLL. Per- C /2.(.:;IR~ A~(ot 1~~K..iO~ 

SAMPLING PERSONNEL 

Name:Jj~i"D!>' ':]a M b f~ o 51 C-	 Company: fA ELo ll./\ 

http:ff'.,..�


CLIENT: i3 e.t ~TClL
LOCATION: N.G a (-\PE
PROJECT #: I; 2. ~ 2..'i ."l- 0

S'T. L...A\r-'> r<.C{~c..e... =fSLLVvD
ENTER WELL LOCA nON:

,11(;C- 7,0

rc..OMW.O <0

d1NCMOe..G~ q~

INSPECTION
Label on well?
Is reference mark visible? d
Condition of wetl: <000----------------------

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

NO
NO

Ic. , ..;.' e" ~Weather:
Notes:

STATIC WAJER 7LEVEl ~~STPRIOR TOPURGIN~
Date: q I 11 2. 00-1 Time: i' ' (J AMfPM

Measured with:
Decontamination: PRESTEA:.1 CLEANED

Depth to Water:
Length of Well:

WELL PU!\GfNG
Date: L.j I {! /z.ooC;

GW
YES
YES

NO

®>
Qi?D

CHALK & STEEL TAPE

DIWli.TER OTHER

N/A

BegIn Time: ~'-!~ AM/PM
End Time: ,:(f: l L AMJPM

Purging Equipment M i)..) I 'Tv P 140f..l .••. L F C~Yl~
Decontamination: PRE STeAM ClEANED (PIWATERJ OTH!::R

CALCULAnON OF 3CASING VOLUMES

,_, it length of we/I
1------ _/ i ft _depth to water (before. purge start)

it = length of water column
x conversion factor (2" well) 0.49

Gallons = 3 casing volumes

Yield:
If low, recovery time:

Actual volume purged:
Actual purge flow rate:

_____ gallons

flO ~or
UminNotes: .:"'-/i(i-i.f~

$.. .I

Volume
I Depth to I pH Conduclivity! TurbidityI

(gaUons) I Water I (SU) (umnos/em) t (NTU)I !
I (feet) I

I

<0.33' ! +/-0.1 I +/-3% +1-10%I

I
I
I

+/-10%

0_0_, I
(mgIL)

I

Time

fHiGH> lCNV

+/_5° +/-10mV

Ferrous
Iron

(mgIL)

N/A
N/A
NlA
NlA
NlA
NlA
NlA

ORP

NlA

Final:

NlA
NlA

Time: J '-/, iJ () AMIPM Method: \V\t N ~ -rVr Lt O!lJ J.- L F an{vJ }.er-
I

.-1~./)) ,J,v' J: J Actual sample flow rate: I ] (; ~r
,·"2.S"'D tvU- PbL'I-$(A •...::A-'f.-.£; I~ 2S;D •.••••. l,.!/H.JC2, ~ ""~~l~ !-Imin

SAMPLE BOTTLE COLLECTED: ~-~O •..•.1- VDI'r V.AU> :.!,~ un., A\t:.tc-\ ~S.""'Z.L.<"\"I A1Ap~ 1<",<.-
2...- , L -t t\JIoo\ b.e- 1W I t4LL. ~ C, 12.0 IQe.£'J A &:::-«0t l.f!!t k..i C''"'l...

SAMPLING PERSONNEl b ;1'\
Name:.A<'3 f"/) N .~ If\"'\ r (;> Sic.... _C",-O-,-m-11P,-,-,a...;,nY",,:_..:...A'4=c-c::L=:;O,--JV\__ · -----------1

$AMPLE)(OJl-EC(TION. a
Date: f.-{ J II I -Z o 0 -(

Appearance of Sample:



CLIENT: Be./s~rc.'JL.
LOCATION: N.6' C!. f-\ tJE
PROJECT ft.: II z."2..'{ ,'l... 0

S"T. t..j-\\.-...) «."EA1<"~ ::rSL..LV •..r\':::)
ENTER WELL LOCAnON:

Met. -18

:rC.cMw.07
og N C.Mo cG(,J '1.7

INSPECTION
Label on well?
Is reference mark:visible? d
Condition otwell: <a00--------~-------------Weallier. __ ~(d,L~~~~~~f~ _
Notes:

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

GW
YES
YES

NO
NO

STATIC WArt:'R 7LEVEL ~gSTPRIOR TO PURGING .'
Date: .q I j I z.. 00" TIme: i!;J~ AMlPM

Measured with:
Decontamination:

CHAlK a STEEL TAPE~""""'"

Depth to Water.
Length of Well:

WELL PUj\GING.
Date: -t I It /2-00er

NJA

Begin Time:
End Time:

_:-::i I=-' ,-,'-1,-' s..; AMIPM
/1: ~, AMlPM

Purging Equipment M i ,J ( "-'1 P140 M 4-L F COt'l-lr..
Decontamination: PRESTEAMcu:ANED (DIWATmY OTHER

CALCUlATIONOF 3CASINGVOLUJl..1ES

1-- ,_, ft Length of well
" ~'..\ ft - depth 10water (before purge start)

1-----
ft = length of water column

x conversion factor (2· well) 0.49
= 3 casing volumes

ty-;"/,,, t4 ,.)1 ,";CI.1~~Wf ,/,,£, <:,,~;"1"1/0' ,·./t...d't/

Yield:
If Jow, recovery time: ------
Actual volume purged:
Actual purge flow rate:

_--,- gallons
/{:.G ~OT

Umin

Gallons
Notes:

ORPnep •••t I pH Contiu...m.m, I Turbidity

W;:' '. {SU} ~o;~ (NTU)
(feet) I,' /<-; $/,<.,
<0.33' +/- 0.1 I +/- 3%

I Volume I
(gallons) I

I
J D.O.

I ~::+/-10%

I Temp

1,

1 (OC)

+/_5° 1 +/-10mV

Time

(,·l'e :; '-I c,> l.l. f::5 i} (, [) i ~-') 1)<; I -IS.:5!

&.1.5 i 3. If l,if f'l? LY t) -)J I s: u'( '-'}5.3"
~•. l"/ I J ,tfj(·, i S. tv ! 0< yo >., ~ - 'ill. p,

r; . 1.~ I >,(177.. i fi. 1P i 0 > L 5" J C '. 'i7. ?!I

I ~. <"'1 I J. ~( 77.. Qq!f.~ c U:; 5: ?c - B\~i
.:;

t:..-5\> 1 > 'fyz I Of; Ji.f ! G, '1.'f. :1": ?Z -16,,- ri i
t.;" Tv!:) ce. Iff t. rr ,-: J] I '~/Oll {:> -(;. J!, {. if 'f 6(], VI 4. 2)' «: 'r i ,,,/0/ .I./.

II: 5'(, '('" .5 i.: ----7--f-.""-'-~-"-__+-_:7'-~-_+--'!'-'--!.-"'--_+_-".:..!.....::-.._+~!-...!..!~_+_---.:NL~~~__I
__. il· Si f.f'"l. N/A

1------'-;1..::..
1

-', o_:~_~_. __ . . I ~.;~L -f----.:.~_:__+_----'--'--+.--''-ot-'-'-''----I___:__~-_r'-'-'c...:::.._+--'::..='---_+--=..:~:::./~-=-----I

it . .;<r. I P,S! N/A
I1'.• !Ii.:) z, NJA

NJAFtnat:

Ferrous
Iron

(mgIL)

NJA

Time: it f 5 AMlPM

SAMPUNG PERSONNEL .t\
Name:Atilll"c N ~ M b r (/S i (l... _c.::..o::..:.mc.:Jpc:..:a=nL:Y:--,-M~£:.c..L=D,--J,-.l,_,\ _

SAMPtE)(OJ..lECfTION Q

Date: ~ Jill "2. 0 0 -(



ENTER WELL LOCATION:
 

INSPECTION
 

Label on well? NO
 

Is reference mark visible? d NO
 

Condition otwell: Goo
----------~----------Weath __ ' I "" ,/e ~ r _er. ~!~y~./~ ' 
Notes: 

STATICWATERTLEVEL ~!:iSTPRIOR TO PURGING~ '_', 
Date: -q I j I 2.. 00-, Time: 10 'f) ,JW!IPM 

Depth to water: 1 if
 
Length of Well:
 

WEll PU.!\GING 

Date: '1/ II 8eginTIme: __ {,-:-~_!'_"} I__ 

End Time: _,-,,(\;._,-,'1_""'_ 
CALCULATION OF 3CASING VOLUMES 

it Length of well1-----'7,,', 
1--___ ~ it - depth to water (before purge start) 

it = length of water column 

x conV'efSion factor (2" well) 0.49 

Gallons = 3 casing volumes 

Notes: .s.1.,:.;1:.::.4',:-'i _1v::;':'::'!"!;...1 -,:.::.J~:;.:' ,--:..1:.:.,/,!.-'7 

Final: 

SAMPLE.x0J7EC(TION Q
Date: f:..( I )i I '2. o 0 -( 

Appearance of Sample: 'h;rkJ tL"J, \..'VA"I 

Is cap locked? ~ 
standing water present? YES 
Any indication of surface runoff in well? YES 
Air Temperature: 

Measured with: CIW..K&STEELTAPE~i& 
Decontamination: FRESTEAMctEANED 'OIWATER,) OTHER 

AltfJPM Purging Equipment tt\,,J i 11/ P I~ f,.,i ••.. L F- COt1 ~ 
AMlPM Decontamination: PRE STEAM ClEANED (§§n:§) Cl7Hm 

Yield:
 
If low, recovery time:
 

Actual volume purged: _________ gallons 

Actual purge flow rate: Ii(' ~or 
_ Umln 

ORP Ferrous 

Iron 

I (mg/L) 
+/- 5° i +/- 10 mV 

NlA 

:u;i/ / sf..', I. NlA 

N/A 
; 

N/A 

N/A 

N/A 
N/A 
N/A 

N/A 

NlA 

Method: 

Aclualsampiefiowrate: /ye @:?r
f ·'2S-C ~..t..POi-y ''5;tJ{;,~FA-r.':£J 1- 2S;O Nl<> wi j.lt.!o~4-- II"'.e..\-ll...lS Umin
 

SAJ'IAPLEBOTTLE COLLECTED: ,,-.(O •.••l- VOA V'ALS U I ~ (; l2.a A \C.lb' 1~'V•.\z.e~1.e..1A!A;";;I'~ (-e.u.-L.
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Peat Soils Organic Silts Silts
(OL/OH) (OL/ML) (ML) 

Sodium Persulfate Only 13.4 15.7 14.4
Sodium Persulfate + Iron 

EDTA 14.4 15.3 7.5
Sodium Persulfate + 
Hydrogen Peroxide 11.4 15.9 14.9

Table G-1:  Soil Oxidant Demand Test Results (g/Kg)

Test Condition
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Table G-2:  Bench Scale Treatability Study Laboratory Analyses

Analysis Groundwater Soil
DRO/RRO AK 102/103 AK 102/103

GRO AK 101 AK 101

BTEX & Naphthalene EPA 8260b EPA 8260b

Metals: As, Cr, Pb EPA 6010b Metals EPA 6010b Metals

Total Iron SM 6010B SM 6010B

Ferrous Iron  HACH Method 8146 N/A

Hexavalent Chromium SM 218.6 Cr(VI) 7196a Cr(VI)

Sulfate SM 4500  N/A

Alkalinty (as CaCO3)  EPA 310.1 N/A

TOC  EPA 415.1 N/A

NOTE:

1.  N/A – not applicable 2.  DRO – diesel range organics.

3.  RRO – residual range organics 4.  GRO – gasoline range organics

5.  BTEX – benzene, toluene, ethylbenzene, xylene 6.  TOC – total organic carbon

7.  AK – Alaska 8.  SIM – Selected Ion Mode

9.  EPA – Environmental Protection Agency 10.  As – arsenic, Cr – chromium, Pb – lead

11.  CaCO3 – calcium carbonate
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Table G-3:  Experimental Setup – Activated Sodium Persulfate

Sample Type Control
Activators 300 ppm Fe 8% H2O2 300 ppm Fe 8% H2O2 NS

Ground Water Volume (mL) 1000 840 1000 840 1000

Soil Mass (g) 500.38 503.61 501.94 500.33 505.25

FMC Klozur Sodium Persulfate (g) 24.75 24.7 123.94 123.98 NS

FeEDTA Mass (g)  6.02 NS 30.18 NS NS
8% H2O2 Solution Volume (mL) NS 160 NS 160 NS

NOTE:

1.  S2O8 – persulfate

2.  g - grams

3.  8% H2O2 solution was made by diluting a 50% H2O2 stock solution with site groundwater.

4.  NS - Not Sampled

2% S2O8 - Low 10% S2O8 - High
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Table G-4: Catalyzed hydrogen peroxide Reaction - Experimental Setup

Sample Type Control
Study Period (hours) 1 3 5 7 1 3 5 7 NS

Groundwater Volume (mL) 900 900 900 900 800 800 800 800 1000

H2O2 Solution Volume  (mL) 100 100 100 100 200 200 200 200 NS

Soil Mass (grams) 500.29 501.34 503.6 500.09 500.24 503.81 504.01 502.48 500.37

FeEDTA Mass in given Groundwater Vol (grams)  0.2271 0.2268 0.228 0.2274 0.454 0.4587 0.4576 0.4535 NS

NOTE:

1.  H2O2 solutions were made by diluting a 50% H2O2 stock solution with site groundwater.

2.  Fe concentrations in given FeEDTA mass; 30ppm for the  5% H2O2 and 60ppm for the  10% H2O2.

2.  NS - Not Sampled

5% H2O2 10% H2O2
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Table G-5: Groudwater Analytical Results, Treatability Bench Study

Compound Sample Dates
Sampling Event

(Week)
Benzene

(ug/L)
Naphthalene

(ug/L)
GRO

(C6-C10)

DRO
 (nC10-
<nC25)

RRO
 (nC25-nC36)

Hexavalent 
chromium Arsenic Lead Chromium Total Iron

Ferrous 
Iron Sulfate Alkalinity

Total Organic 
Carbon

Untreated Control 8/21/2009 Login Baseline 0.51 J 0.064 U 0.14 11 2.1 0.007 HJ 0.0074 J 0.0077 J 0.012 J 24 35 N/A 80 65

9/14/2009 0 0.057 U 0.064 U ND 0.9 B 0.21 *B 0.0037 UH 0.012 J 0.0017 U 0.0033 U N/A 30 1.5 67 21 H
9/23/2009 1 0.057 U 5 0.42 28 *B 11 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 0.064 U 6.1 46 9.9 0.091 H 1 J 2 2.5 N/A 20 13 23 160
10/22/2009 5 N/A N/A N/A 10 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.057 U 15 11 16 B 4 0.046 JH 0.7 1.2 1.4 N/A 16 1.3 180 150

EDTA + 2% S208 9/23/2009 1 0.41 J 5.4 0.24 17 *B 5.6 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.14 J 4.1 J 0.58 2 7.7 0.084 JH 0.15 0.11 0.18 N/A 31 39000 N/A 8200
10/22/2009 5 N/A N/A N/A 27 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.31 J 14 2.6 7.5 B 2.2 0.035 JH 0.42 J 0.76 1.0 N/A 30 28000 N/A 1600

EDTA + 10% S208 9/23/2009 1 0.38 4.6 0.35 98 *B 37 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 11 0.68 140 32 0.19 JH 0.66 0.79 1.7 N/A 23 160000 N/A 9900
10/22/2009 5 N/A N/A N/A 200 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.44 J 14 5.2 20 B 4.6 0.036 JH 0.92 1.3 1.5 N/A 18 180000 N/A 7300

8% H202 + 2% S208 9/23/2009 1 0.33 5.5 0.19 22 *B 9.7 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 7.5 0.43 170 42 0.13 JH 0.94 J 1.6 2.4 N/A 28 53000 N/A 1300
10/22/2009 5 N/A N/A N/A 55 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.72 J 11 3.3 7.7 B 2.3 0.043 JH 0.48 J 0.97 1.3 N/A 20 65000 N/A 660

8% H202 + 10% S208 9/23/2009 1 0.37 5.5 0.98 150 *B 61 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 0.064 U 0.67 250 69 0.23 JH 0.93 0.69 1.9 N/A 10 220000 N/A 1600
10/22/2009 5 N/A N/A N/A 230 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.83 J 3.4 0.84 14 B 2.8 0.048 JH 1.1 0.83 1.7 N/A 5 220000 N/A 1600

CHP Control 11/19/2009 0 hr 0.11 UH 0.13 UH 0.03 U 7.1 1.9 0.0046 JH 0.017 J 0.042 0.05 N/A 32 N/A 48 32

5% H2O2 + 30 mg/L Fe 11/19/2009 1 hr 0.11 UH 0.13 UH 0.042 J 41 35 0.10 H 0.47 J 1.2 1.6 N/A 174 N/A NA 3600
11/19/2009 3 hr 0.11 UH 0.13 UH 0.03 U 13 6.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 5 hr 0.11 UH 0.13 UH 0.055 J 21 17 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 7 hr 0.11 UH 0.13 UH 0.03 U 32 23 0.24 H 0.39 J 1.0 1.3 N/A 169 N/A NA 3800

10% H2O2 + 60 mg/L Fe 11/19/2009 1 hr 0.11 UH 0.13 UH 0.032 J 230 160 0.20 H 0.57 J 1.9 2.3 N/A 301 N/A NA 4700
11/19/2009 3 hr 0.11 UH 0.13 UH 0.055 J 630 360 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 5 hr 0.11 UH 0.13 UH 0.040 J 340 240 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 7 hr 0.11 UH 0.13 UH 0.033 J 87 63 0.14 H 0.34 J 1.3 1.3 N/A 287 N/A NA 3000

Notes: Flags:
1.  Units are mg/L unless specified otherwise B - Compound was found in both blanks and samples
2.  Laboratory unable to perform alkalinity analysis - sample pHs exceed limit J - Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
3.  N/A = Not Analyzed * - LCS or LCSD exceeds the control limits

H - Sample was prepped or analyzed beyond the specified holding time
ND or U - Result is less than the MDL. Where U, MDL listed in table

Catalyzed Hydrogen Peroxide
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Table G-6: Soil Analytical Results, Treatability Bench Study

Compound Sample Date Sampling Event - week
Benzene
(ug/Kg)

Naphthalene
(ug/Kg)

GRO
 (C6-C10)

DRO
 (nC10-
<nC25)

RRO
 (nC25-
nC36) Arsenic Chromium Total Iron Lead

Hexavalent 
chromium

Untreated Control 8/26/2009 Login Baseline 7 U 3900 730 15000 2900 6.5 23 15000 27 0.72
9/14/2009 0 64 U 150 U 260 12000 B 3000 5.9 19 B 12000 B 11 0.3 JB
9/23/2009 1 33 15000 B 4300 B N/A N/A N/A N/A N/A
10/8/2009 3 9.7 U 620 410 17000 B 4700 B N/A N/A N/A N/A N/A

10/22/2009 5 17000 N/A N/A N/A N/A N/A N/A
11/10/2009 7 10 U 610 36 B 15000 5300 3.9 J 12 8200 9.0 0.74 J

EDTA + 2% S208 9/23/2009 1 59 14000 B 5200 B N/A N/A N/A N/A N/A
10/8/2009 3 7.9 U 530 98 16000 B 6200 B N/A N/A N/A N/A N/A

10/22/2009 5 8900 N/A N/A N/A N/A N/A N/A
11/10/2009 7 12 U 1400 36 B 16000 7600 5.6 J 17 12000 13 0.67 J

EDTA + 10% S208 9/23/2009 1 27 6600 B 1900 B N/A N/A N/A N/A N/A
10/8/2009 3 8.2 U 1000 170 7100 B 2600 B N/A N/A N/A N/A N/A

10/22/2009 5 5800 N/A N/A N/A N/A N/A N/A
11/10/2009 7 9 U 900 20 B 12000 4900 3.1 J 10 12000 10 0.74

8% H202 + 2% S208 9/23/2009 1 61 15000 B 4700 B N/A N/A N/A N/A N/A
10/8/2009 3 9 U 1300 320 13000 B 4700 B N/A N/A N/A N/A N/A

10/22/2009 5 9700 N/A N/A N/A N/A N/A N/A
11/10/2009 7 12 U 1300 45 B 15000 7000 4.7 J 16 11000 12 0.51 J

8% H202 + 10% S208 9/23/2009 1 73 8800 B 2500 B N/A N/A N/A N/A N/A
10/8/2009 3 44 U 4200 1700 12000 B 5000 B N/A N/A N/A N/A N/A

10/22/2009 5 8500 N/A N/A N/A N/A N/A N/A
11/10/2009 7 8.6 U 430 25 B 15000 6700 2.6 J 11 7300 8.9 1

CHP Control 11/19/2009 0 hr 8.3 U 750 57 14000 B 6800 * 5.3 J 19 B 13000 B 15 0.42 J

5% H2O2 + 30 mg/L F 11/19/2009 1 hr 12 U 30 U 77 170 B 220 * N/A N/A N/A N/A N/A
11/19/2009 3 hr 12 U 520 54 7900 B 7600 * N/A N/A N/A N/A N/A
11/19/2009 5 hr 51 U 2400 950 1200 B 870 * N/A N/A N/A N/A N/A
11/19/2009 7 hr 7.8 U 89 J 24 530 B 560 * N/A N/A N/A N/A N/A

10% H2O2 + 60 mg/L 11/19/2009 1 hr 25 U 140 J 430 4700 B 5400 * 2.7 J 13 B 9600 B 11 N/A
11/19/2009 3 hr 27 U 120 J 460 7400 B 7700 * N/A N/A N/A N/A N/A
11/19/2009 5 hr 19 U 410 460 9500 B 9700 * N/A N/A N/A N/A N/A
11/19/2009 7 hr 22 U 360 420 5600 B 5900 * 6.8 J 26 B 21000 B 27 N/A

NOTES: Flags:
1. Units are mg/Kg unless specified otherwise B - Compound was found in both blanks and samples
2.  N/A = Not Analyzed J - Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

* - LCS or LCSD exceeds the control limits
H - Sample was prepped or analyzed beyond the specified holding time
ND or U - Result is less than the MDL. Where U, MDL listed in table

Catalyzed Hydrogen Peroxide
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Phase I ISCO Study 
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APPENDIX I 

Contaminant Mass Calculations 



Table I-1: Baseline Contaminant Mass Estimate

Contaminant Mass Estimate (DRO)

Representative 
Well Zone (feet)

Strata 
Thickness 

(m) Radius (m)

Soil DRO 
Conc. 

(mg/kg)
Soil Volume 

(cu. M.)
Soil Mass 

(kg) (kg) (lb)
ICOMW03 4 - 10 1.5 1.5 170000 10.5975 10597.5 1801.575 3765.29175
ICOMW04 4 - 10 1.5 1.5 17000 10.5975 10597.5 180.1575 376.529175
ICOMW05 4 - 10 1.5 1.5 130000 10.5975 10597.5 1377.675 2879.34075
ICOMW06 4 - 10 1.5 1.5 110000 10.5975 10597.5 1165.725 2436.36525
ICOMW07 4 - 10 1.5 1.5 13000 10.5975 10597.5 137.7675 287.934075
ICOMW08 4 - 10 1.5 1.5 240000 10.5975 10597.5 2543.4 5315.706
ICOMW09 4 - 10 1.5 1.5 6500 10.5975 10597.5 68.88375 143.9670375
ICOMW02 4 - 10 1.5 1.5 13000 10.5975 10597.5 137.7675 287.934075

Totals: 84.78 84780 7412.95125 15493.06811

Sorbed                    Contaminant 
Mass
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Table I-2: Day 28 Contaminant Mass Estimate

Contaminant Mass Estimate (DRO)

Representative 
Well Zone (feet)

Strata 
Thickness 

(m) Radius (m)

Soil DRO 
Conc. 

(mg/kg)
Soil Volume 

(cu. M.)
Soil Mass 

(kg) (kg) (lb)
ICOMW03 4 - 10 1.5 1.5 360000 10.5975 10597.5 3815.1 7973.559
ICOMW04 4 - 10 1.5 1.5 6400 10.5975 10597.5 67.824 141.75216
ICOMW05 4 - 10 1.5 1.5 390000 10.5975 10597.5 4133.025 8638.02225
ICOMW06 4 - 10 1.5 1.5 170000 10.5975 10597.5 1801.575 3765.29175
ICOMW07 4 - 10 1.5 1.5 370 10.5975 10597.5 3.921075 8.19504675
ICOMW08 4 - 10 1.5 1.5 360000 10.5975 10597.5 3815.1 7973.559
ICOMW09 4 - 10 1.5 1.5 150000 10.5975 10597.5 1589.625 3322.31625
ICOMW02 4 - 10 1.5 1.5 17000 10.5975 10597.5 180.1575 376.529175

Totals: 84.78 84780 15406.32758 32199.22463

Sorbed                    Contaminant 
Mass
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

Photograph 1, July, 2009, north: Test Pit excavation, 2 cubic yard bucket. 

Photograph 2, July, 2009, southwest: Test Pit Excavation, CAT 322b. 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

  

Photograph 5, July, 2009: Test Pit 3. 

Photograph 6, July, 2009: Test Pit 4. 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

Photograph 7, July, 2009, northwest: Soil boring installation via hollow stem auger. 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

Photograph 8, July, 2009: Test Pit 3 soil screening sample tubes, yellow = >>[DRO]. 

Photograph 9, July, 2009: Soil boring SB-01 soil screening sample tubes, yellow = 
>>[DRO]. 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

Photograph 10, July, 2009: Setup of TOD study performed on site. 

Photograph 11, July, 2009: ICOOSB01 (10 – 11 ft bgs), TOD reaction vessel, organic silts. 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

Photograph 16, 8/07/2009: View of ISCO Pilot Study Injection System Setup. 

Photograph 17, 8/12/2009: Field scientist conducting performance monitoring. 
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Appendix J – Site Photographs  NE Cape Phase I ISCO 
Contract No.W911KB-09-0013  Bristol Project No. 49028 

Photograph 18, 8/12/2009, southeast: Injection fluid breakout via sidewall seep. 

 
Photograph 19, 8/10/2009, southwest: From injection fluid breakout point, back towards 
injection point. 
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Photograph 20, 8/20/2009, east: Overview of access casings in ISCO Study area. 

Photograph 21, August, 2009: Post-ISCO HA-3 soils at 5.6 feet below ground surface. 
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Photograph 22, August, 2009: Post ISCO HA-5 at 5.05 feet below ground surface. 

Photograph 23, August, 2009: Post ISCO HA-5 at 5.4 feet below ground surface.  
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1.0 INTRODUCTION 
This Technical Memorandum presents results of the Phase I In-Situ Chemical Oxidation (ISCO) 
testing conducted between 7 July and 11 September 2009 at the Main Operations Complex (MOC) 
Area of the Northeast Cape Site located on St. Lawrence Island, Alaska. 
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2.0 OBJECTIVES 
The primary objectives of the Phase I ISCO effort were to evaluate the feasibility of ISCO technology 
for application in an isolated location, and to evaluate the ability of ISCO to achieve remediation 
goals for the chemicals of concern (COCs) and corresponding media of concern. Table 1, in the 
Tables Section at the back of this document, summarizes the remediation goals for the COCs and 
corresponding media of concern. 
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3.0 PHASE I ISCO EVALUATION 
Phase I ISCO evaluation activities performed included the following work components: 

 Evaluate site hydrogeologic conditions 

 Test pit based site characterization 

 Bench scale soil oxidant demand testing 

 Bench scale treatability testing 

 Pilot study design and construction 

 Inject chemical oxidant 

 Monitor performance 

The Phase I ISCO test results are discussed in the following sections. 

3.1 HYDROGEOLOGIC EVALUATION 
To evaluate hydrogeologic conditions at the site, existing monitoring wells at the Main Operations 
Area (MOC) were gauged for depth to water. Wells included in the gauging effort were MW88-1, 
MW88-3, MW88-4, MW88-5, MW88-10, MW16-1, MW16-2, MW16-3, 18MW1, 17MW1, 22MW2, 
22MW3, 20MW1, and 26MW1. Based on the data collected, a groundwater elevation contour map 
was generated in the field to evaluate regional groundwater flow direction and gradient. Figure 1 
displays the groundwater elevation contour map generated from water level data collected on 23 July 
2009. Based on the groundwater contours, the groundwater flow direction is approximately northwest 
across the MOC area. In addition to water level gauging, slug tests were conducted at a subset of 
the existing monitoring wells to evaluate conductivity and permeability. Wells where slug testing was 
performed include 20MW1, MW88-5, ICOMW01, and ICOMW02. Table 2 summarizes the 
conductivity values obtained from slug testing activities at the site. 

3.2 TEST PIT SITE CHARACTERIZATION 
To rapidly evaluate the lithology and characterize soil conditions within the Phase I ISCO area, 
AECOM Technical Services, Inc. (ATS) conducted test pit excavations within a localized area of the 
MOC. Twelve test pits were excavated to evaluate lithologic and pre-ISCO soil contaminant 
conditions. An excavator was used to dig each test pit to an approximate depth of 10 feet (ft) below 
land surface, or to the water table, whichever was encountered first. Figure 2 shows the approximate 
bounds of the Phase I ISCO area. The locations of the test pits installed during the characterization 
effort are illustrated on Figure 3. Soil excavated from the test pits was visually evaluated, logged, 
screened with an organic vapor analyzer (OVA) equipped with a flame ionization detector and 
photoionization detector, and the sidewalls of the test pits were photographed. Table 3 summarizes 
the OVA readings collected during the test pitting effort. Soil samples were collected to characterize 
soil contamination at locations where OVA readings and/or visual inspection suggested the presence 
of petroleum impacts. Selected soil samples underwent field-screening analysis for diesel range 
organics (DRO) using a siteLAB field test kit; however, it was determined that screening kit results 
were biased significantly low. This determination was made by submitting split soil samples to the 
offsite contract analytical laboratory and comparing field test kit results to lab analytical results. A 
spike test comparison was also made by adding identical volumes of neat diesel to a deionized (DI) 
water saturated sample of clean drillers sand and to a DI water saturated native peat (field screened 
as DRO-free) sample, and demonstrating that the signal was surpressed in the peat sample as 
indicated by a 50 percent (%) reduction in measured DRO. 

During the test pitting efforts, a thin, shallow water bearing zone was observed at TP2, TP7, TP8, 
and TP12 at an approximate depth of 4.5 ft below ground surface (bgs). Observation of this shallow 
water-bearing zone during the test pitting efforts provided an initial indication that multiple aquifers 
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were likely present within the Phase I ISCO area. After test pit characterization activities were 
completed, the test pits were backfilled with excavated material in reverse order of excavation. 

3.3 PRE-ISCO SOIL BORING AND MONITORING WELL INSTALLATION 
Upon completion of the test pitting efforts, four soil borings and two monitoring wells were installed in 
the vicinity of the proposed Phase I ISCO demonstration site. Figure 3 shows the location of the four 
soil borings and two monitoring wells installed as a part of the characterization effort. The soil 
borings were designated as ICOSB01, ICOSB02, ICOSB03, and ICOSB04, and the monitoring wells 
were designated as ICOMW01 and ICOMW02. Screening samples for soil were collected from 
ICOSB01, ICOSB02, ICOSB03 and ICOSB04. Screening samples from these locations were 
submitted for offsite analysis to confirm the appropriateness of the proposed Phase I ISCO site. Data 
obtained from these screening samples are summarized in Table 4. 

During the installation of ICOSB01, saturated soils were initially encountered at a depth of 
approximately 13.5 ft bgs; however, groundwater levels were observed to rise to a depth of 
approximately 7 ft bgs within the augers. A similar observation was also noted during the installation 
of ICOSB04, providing an indication of confined aquifer, conditions. The indication of a deeper 
(approximately 13 to 14 ft bgs) confined aquifer coupled with the observation of a previously 
unreported thin, shallow/perched water-bearing zone, prompted a closer look at the potential for 
multiple aquifers within the Phase I ISCO study area. To evaluate the potential for multiple water-
bearing zones, two monitoring wells were installed. ICOMW01 was constructed as a deeper 
monitoring well with a screened interval corresponding to approximately 12 to 17 ft bgs. This well 
was intended to isolate the confined aquifer observed during the installation of ICOSB01 and 
ICOSB04. ICOMW02 was constructed as a shallow monitoring well with a screened interval 
corresponding to approximately 3.5 to 8.5 ft bgs, and was intended to isolate the shallow/perched 
water-bearing zone noted in the area during test pitting activities. Existing monitoring well MW88-5 is 
screened from 6.5 to 16.5 ft bgs, with a sand pack from 4.5 to 16.5 ft bgs, and has the potential to be 
screened across multiple water bearing zones. Screening samples of groundwater were collected 
from ICOMW01, ICOMW02, and MW88-5. Screening samples from these locations were submitted 
for offsite analysis to confirm the appropriateness of the proposed Phase I ISCO site. Data obtained 
from these screening samples are summarized in Table 4. Analytical results for DRO in groundwater 
collected from ICOMW01, ICOMW02, and MW88-5 suggested that the bulk of groundwater 
contamination resides within the shallow/perched water interval (ICOMW02). Based on these 
screening data, the decision was made to evaluate ISCO in the upper portion of the lithology where 
the greatest impacts to both soil and groundwater were observed. 

3.4 PHASE I ISCO SOIL BORING, INJECTION, AND MONITORING WELL INSTALLATION 
Based on the characterization information obtained during the test pitting and pre-ISCO soil and 
groundwater screening efforts noted above, the Phase I ISCO study was constructed to target the 
shallow soil and groundwater impacts identified. Figure 4 shows the installed configuration of the 
Phase I ISCO study monitor and injection wells. The primary injection well was identified as 
ICOIW01. The Phase I ISCO study monitoring wells were sequentially identified as ICOMW02 
through ICOMW09. During well installation, soil borings were continuously screened using an OVA, 
and samples from the interval displaying the highest OVA readings were submitted for offsite 
laboratory analysis. Table 5 summarizes the OVA readings from the borings associated with the 
Phase I ISCO monitoring wells. Offsite analytical data associated with soil samples submitted to the 
offsite laboratory are presented in the performance-monitoring section below. 

3.5 OXIDANT DEMAND TESTING 
Prior to performing oxidant injections at the site, bench scale testing to evaluate the natural oxidant 
demand of site soils was conducted. This testing was conducted on site using soil and groundwater 
media obtained during the test pit characterization efforts described above. Table 6 summarizes the 
results of the oxidant demand testing. 
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3.6 OXIDANT INJECTIONS 
3.6.1 Injectate Solution Composition and Volume 

Individual solutions of hydrogen peroxide, sodium persulfate, and iron activator, (iron 
ethylenediaminetetraacetic acid [FeEDTA]) were prepared for injection in a sequential pulse fashion. 
Oxidant injections were conducted as an alternating pulse sequence where small batches of 
hydrogen peroxide solution were staggered between small batches of a combined sodium persulfate 
and FeEDTA activator solution. Injection volumes totaled approximately 1,090 gallons of 
oxidant/activator solution at ICOIW01 and 646 gallons of oxidant/activator solution at ICOMW09. The 
concentration of hydrogen peroxide in the injectate solution ranged between approximately 8% and 
12%. The total mass of hydrogen peroxide injected at ICOIW01 was approximately 1,320 pounds, 
and the approximate total mass of hydrogen peroxide injected at ICOMW09 was 944 pounds. The 
concentration of sodium persulfate in the injectate ranged between 13% and 18%, and the total 
mass of sodium persulfate injected was approximately 660 pounds at ICOIW01 and 932 pounds at 
ICOMW09. The maximum concentration of iron delivered via injection was 1,640 parts per million. 
Approximately 51 pounds of FeEDTA was injected in ICOIW01, and approximately 43 pounds of 
FeEDTA was delivered to ICOMW09. 

Injection activities were halted before target volumes were achieved due to the observation of 
oxidant short circuiting through the side wall in a low-lying area immediately adjacent to the Phase I 
ISCO study area. Short circuiting of injection fluids was originally noted while injecting into ICOIW01. 
Following this observation, injection activities were transitioned to ICOMW09 in an effort to achieve 
the target volumes and mass of oxidants estimated for the Phase I ISCO study area. Unfortunately, 
short circuiting of injected fluids was once again observed through the side wall in the same low-lying 
area immediately adjacent to the Phase I ISCO study area. As a result, no further injection activities 
were attempted. 

Literature values for peat total porosity range upwards of 80%. An estimated 50% reduction in total 
porosity was anticipated due to silts, sands, and frozen zones in the injection interval. An estimated 
mobile porosity range was extracted from the United States Environmental Protection Agency 
guidance document, Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in 
Groundwater, September 1998, by selecting from the 30 to 50% mobile porosity range for peat as an 
upper bound and a value from the 1% to 30% mobile porosity range for silt as a lower bound value. 
Based on the 1,090-gallon volume of injectate applied to the subsurface at ICOIW01 across a 5-ft 
screen interval, the theoretical radius of influence (ROI) of the injection was expected to range 
between 4.8 and 9.6 ft based on a total porosity of 40%, and a mobile porosity in the range of 
one-half to one-eighth of the total porosity. Similarly, based on the 646-gallon volume of injectate 
applied to the subsurface at ICOMW09, the theoretical ROI was calculated to be between 3.7 and 
7.4 ft. 

3.7 PERFORMANCE MONITORING 
The monitoring plan for the pilot study consisted of three discrete sampling periods: 

 Baseline monitoring 

 Injection performance monitoring 

 Post-Injection performance monitoring 

Each component of the monitoring plan is described further below. 

3.7.1 Baseline Monitoring 

Baseline sampling of soil and groundwater media was conducted prior to the initiation of ISCO 
injection activities. Baseline soil samples were collected from the smear zone soils during monitoring 
well installation. Following well installation and development activities, and prior to injection activities, 
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baseline groundwater samples were collected from all monitoring wells. Results obtained during 
baseline monitoring are presented in conjunction with post injection monitoring results below. 

3.7.2 Injection Monitoring 

Groundwater data from the monitoring wells within the target injection ROI and immediately 
downgradient, were collected while oxidant/activator solution was being injected. Field parameters, 
including electrical conductivity, oxidation-reduction potential (ORP), dissolved oxygen, hydrogen ion 
concentration, and temperature were used as a qualitative means to evaluate injection ROI during 
injection activities. Table 7 contains the vertically discrete down-hole water quality field parameters 
collected during the injection event. Based on the field parameter data collected during the injection 
event, the injected oxidant combination was evident at monitoring wells ICOMW03, ICOMW05, and 
ICOMW06. Electrical conductivity data at these locations displayed a greater than tenfold increase, 
and ORP levels at these locations were observed to exceed 400 millivolts during the injection 
process. These locations also displayed the greatest concentrations of total iron, ferrous iron, sodium 
persulfate, and hydrogen peroxide, based on field test kit results for these parameters. These data 
suggest that the ROI achieved by the injection was approximately 10 ft, which agrees well with the 
calculated theoretical ROI derived from the injected volumes. 

3.7.3 Post-Injection Monitoring 

Post injection performance monitoring of groundwater was conducted on a schedule corresponding 
to 3, 7, 14, and 28 days following the completion of oxidant injections. In addition to groundwater 
samples, soil samples were also collected in conjunction with the day 7 and day 28 post injection 
sampling event, to evaluate the gross efficacy of the applied ISCO process on soils located within 
the pilot study area. Baseline soils were collected at depths ranging from 5.5 to 7.5 ft below surface, 
and subsequent samples were collected from the same depth interval for each sampling event. 
Table 8 contains the groundwater baseline and performance monitoring data, and Table 9 contains 
the soil baseline and performance monitoring data. Performance monitoring soil sample locations are 
shown on Figure 4. 

Groundwater analytical results at day 3 indicated an immediate significant increase in concentrations 
of DRO, gasoline range organics (GRO), residual range organics, and benzene for most sampling 
locations. This response may be due to desorption of fuels from the highly organic soils. However, it 
was noted that concentrations of the groundwater COCs were decreasing by day 7, potentially due 
to aqueous phase oxidation of desorbed COCs. By day 28, concentrations were at or slightly below 
baseline levels, and the oxidants were mostly consumed. This response is attributed to a continual 
shift of petroleum hydrocarbons from the highly organic soil matrix into the aqueous phase, with the 
concomitant oxidation of a portion of this petroleum hydrocarbon mass in the presence of the 
injected oxidants. The significant source mass sorbed to the highly organic soils may have led to an 
apparent equilibrium between aqueous phase oxidation and desorption from the soil matrix, and thus 
the static groundwater concentrations. Additionally, the aquifer system was under dosed with 
oxidants, given the apparent preferential path and release to the surface described in previous 
sections, thus reducing the system’s capacity for aqueous phase oxidative treatment. Target cleanup 
goals were met by day 28 for GRO at ICOMW08. Target cleanup goals for groundwater were not 
met at the locations sampled for the remaining COCs. 

Analytical results for soil suggest a significant decreasing trend for benzene and naphthalene from 
baseline to day 7, which may be a function of aggressive initial oxidation effects. However, benzene 
results are variable through day 28, and DRO and naphthalene apparently increased through 
day 28. These results may be attributed to variation in the soil types over short lateral distances 
(e.g., horizontal horizon). These variations are problematic because pre-injection baseline soil 
samples may have had lower starting concentrations than the soils sampled post ISCO. Thus, the 
same relative reduction would not seem to be as effective in the soils with higher starting 
concentrations. Target cleanup goals were met by day 28 for DRO at ICOMW07 and ICOMW04; 
however, these results may be attributable to soil sample heterogeneity. Target cleanup goals for soil 
were not met at the locations sampled for the remaining COCs. 
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3.8 BENCH SCALE TREATABILITY TESTING 
In addition to the field demonstration effort, a bench scale treatability study was also conducted. A 
treatability study would normally be conducted prior to the formulation of a field study work plan; 
however, project schedule and limitations (frozen ground versus manual sampling versus cost) on 
the ability to collect representative samples prior to the summer field season committed this phase to 
be performed while ISCO-related site characterization and performance sampling was underway. 

The objective of the bench scale treatability study was to supplement the in-situ approach by varying 
oxidant dosages and examining catalyzed hydrogen peroxide, iron-activated persulfate, and 
hydrogen-peroxide-activated sodium persulfate, as independent treatability scenarios. Evaluation of 
oxidant effectiveness and oxidant efficiencies in the bench scale tests typically help refine the design 
of the pilot study work plan.  

The bench scale treatability test was conducted at an offsite laboratory and completed in parallel with 
field ISCO testing. This testing was conducted using site soil and groundwater media obtained during 
the test pit characterization, ISCO soil boring, and well installation efforts discussed above. Bulk 
samples of soil were collected in plastic-bag-lined, 5-gallon pails, and bulk groundwater samples 
were collected in 15-gallon poly containers. Soil and groundwater samples were packed in coolers 
and shipped to ATS’s treatability lab facility in Orlando, Florida. Table 10 and Table 11 contain the 
results of the bench scale treatability testing efforts. 

Visual observations of the soil matrix in the reaction vessels with significant peat soil indicated that, 
over time, bulk organic matter was reduced in volume, and fiber size appeared to decrease. Total 
organic carbon analytical results for groundwater were significantly greater compared to baseline, 
supporting the concept of oxidation of the soil matrix and its conversion to soluble organic carbon 
compounds. Desorption of COCs is likely continuous as the soil organic matter degrades and 
releases sorbed petroleum hydrocarbon. Increasing contaminant concentrations in groundwater for 
multiple COCs is similar in response to the post-ISCO monitoring results from the field effort. Higher 
concentrations of oxidants appear to result in greater concentrations of COCs for both activated 
persulfate and catalyzed hydrogen peroxide systems. This result may be due to either desorption of 
contaminants from organic matter as it is degraded, or creation of matrix interference due to the 
reaction between higher oxidant concentrations and the soil organic matter. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 
Characterization efforts associated with the Phase I ISCO unveiled a number of key items related to 
the MOC area’s site conceptual model. These items included the observation of locally extensive 
peat and organic silt layers within the shallow site lithology, the presence of a shallow perched water-
bearing zone, the observation of locally confined aquifer conditions at greater depths, and the 
presence of, at least locally, higher than expected DRO concentrations in soils. The greatest 
concentrations of DRO observed in the Phase I ISCO area of the site appear to correspond well with 
the peat layers and the shallow perched water aquifer identified in the area of study. 

The primary objectives of the Phase I ISCO effort was to evaluate the feasibility of ISCO technology 
for application in an isolated location, and to evaluate the ability of ISCO to achieve remediation 
goals for the COCs and corresponding media of concern. The results of the treatability study did not 
suggest that the tested oxidant scenarios were more effective than the approach selected for the 
field application. The response observed in the treatability study appears to confirm the observed 
field response to chemical oxidation of highly organic silts and peat. The application of ISCO at this 
isolated location proved to be challenging due to a number of unforeseen conditions in the field. 
Some of the conditions include the presence of high organic soils (peats and organic silts), the 
presence of permafrost and or semi-permafrost zones, and the observation of preferential flow 
zones. Despite these challenges, the overall process was demonstrated to be manageable and 
implementable. With regard to ISCO’s ability to achieve remediation goals for the COCs and 
corresponding media of concern, it appears that it will be difficult to reach cleanup goals using ISCO 
in areas where peat or organic silts predominate the lithology because these layers have been 
demonstrated to retain high concentrations of contamination (especially DRO), and the natural 
organics that comprise these materials exhibit significant competition for the oxidants. Based on the 
results obtained during the Phase I ISCO testing, it does not appear that ISCO is well suited to 
achieve remediation goals for the COCs and corresponding media of concern in areas where peat or 
organic silts predominates the lithology. 

Targeting soils that are not predominantly peat for further evaluation is recommended for Phase II 
ISCO, and could result in greater reductions of COCs by elimination of competing organic demand. 
Implementation of Phase II ISCO in the southern and/or eastern portion of the MOC area, for 
example, around SB13B1 and upgradient near MW88-10, could potentially be addressed using 
ISCO. Implementing ISCO in a portion of the MOC that is further away from the wetland boundaries 
also mitigates the potential for oxidant breakthrough via a sidewall seep. 
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Table 1: Phase I ISCO Remediation Goals 



Contaminant of Concern
Soil Cleanup 

Level (mg/Kg)

Groundwater Cleanup 
Level 
(mg/L)

Diesel Range Organics 
(DRO)

9,200 1.5

Gasoline Range Organics 
(GRO)

N/A 1.3

Residual Range Organics 
(RRO)

N/A 1.1

Naphthalene 120 N/A
Benzene 2 0.005
Notes:  N/A – Not Applicable

Table 1:  Phase I ISCO Remediation Goals
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Table 2: Main Operations Complex Area Slug Testing Results 



Well Test # K (ft/day)
1 8.96
2 8.96
3 7.24

Average 8.39
1 0.556
2 0.611
3 0.561
4 0.51
5 0.51
6 0.533

Average 0.547
MW 88-3 Unable to create enough drawdown for test
MW 88-10 Unable to create enough drawdown for test

1 1.368
2 1.625
3 1.872

Average 1.62
1 1.45
2 1.76
3 1.77
4 3.64
5 1.66
6 1.87

Average 2.03

Table 2:  Main Operations Complex Area Slug Testing Results

ICOMW02

20MW1

MW 88-5

ICOMW01

Page 1 of 1



 

 

Table 3: Test Pit Soil Headspace Screening Readings 



Test Pit 
Location

Depth 
(ft bgs)

FID Reading 
(ppm)

PID Reading 
(ppm)

3.0-4.0 52.1 18.5
4.0-5.0 556 144
5.0-6.0 902 200
3.5-4.0 740 160
6.0-6.5 1,040 420
7.0-7.5 720 140

9.5-10.0 580 204
2.0-2.5 bkg bkg
4.0-4.5 42 48
6.0-6.5 3.2 4
7.5-8.0 41.5 16.8
8.5-9.0 51 4.8

10.5-11.0 37.5 2.9
2.0-2.5 1.2 2.3
5.0-5.5 138 17
7.0-7.5 1,280 205
2.0-2.5 40 bkg
3.5-4.0 30 bkg
6.5-7.0 60 3.2
9.0-9.5 30 bkg
3.5-4.0 10 3
6.5-7.0 30 15
3.5-4.0 11 1.4
7.5-8.0 327 70
3.5-4.0 1,925 380
7.5-8.0 1,750 350
9.5-10 40 4
5.5-6.0 3.2 2.1
8.0-8.5 17.6 69
9.5-10 305 94
4.0-4.5 19 34
6.5-7.0 742 151
9.5-10 305 192
3.5-4.0 78 3.2
7.0-7.5 720 3.5
9.5-10 1,300 2.5
2.0-2.5 bkg bkg
3.5-4.0 1058 201
4.5-5.0 555 125
6.5-7.0 1,635 238

Notes:
ft bgs - feet below ground surface
ppm - parts per million
bkg - reading was less than or equal to background
FID - flame ionization detector
PID - photoionization detector

TP12/13

TP11

TP10

TP9

TP8

TP6

TP5

TP7

TP4

TP3

Table 3:  Test Pit Soil Headspace Screening Readings

TP2

TP1
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Table 4: Screening Sample Analytical Data 



Sample
 Location

Depth Interval
(ft bgs)

DRO 
(mg/Kg)

ICOSB01 5-6 98 B
ICOSB02 5-6 130,000 B, X
ICOSB03 9-11 13,000 B
ICOSB04 5-6 260,000 B,X
Sample
 Location

Screen Interval
(ft bgs)

DRO
 (mg/L)

ICOMW01 12-17 1.18
ICOMW02 3.5-8.5 32.8
MW88-5 6.5-16.5 7.53
Notes:
B - Compound was found in blank and sample.
X - Surrogate not quantitated due to high dilution

Table 4:  Screening Sample Analytical Data
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Table 5: Soil Boring Headspace Screening Readings 



Location Depth (ft bgs) FID Reading (ppm) PID Reading (ppm)
4.0-5.0 6,200 58
5.0-6.0 5,400 48
6.0-7.0 7,500 42
7.0-8.0 650 29
8.0-9.0 4,230 41
9.0-10.0 750 37
10.0-11.0 4,260 58
11.0-12.0 25 2.5
12.0-13.0 3,700 24
13.0-14.0 5,600 21
4.0-5.0 2,600 22
5.0-6.0 24,000 140
6.0-7.0 4,750 46
9.0-10 3,800 29
5.0-7.0 1,305 258
7.0-9.0 530 130
9.0-11.0 375 150
4.0-5.0 1,050 240
5.0-6.0 530 200
6.0-7.0 2,150 850

10.0-12.0 810 370
12.5-14.5 610 150
4.0-5.0 350 95
5.0-6.0 630 150
6.0-7.0 320 81
7.0-8.0 620 168
8.0-9.0 850 130
9.0-10.0 200 37
10.0-12.0 480 68
12.0-13.0 200 40
14.0-16.0 420 90

ICOMW02
4.5-5.0 490 93
5-6.5 2,010 3.7

6.5-7.0 309 35
7.0-8.5 318 32
8.5-9.5 740 100
9.5-10 40 5
6-7.5 250 1500

7.5-9.0 950 165
9-9.5 140 24

5.0-6.0 590 240
6.5-8.0 820 140
8-8.5 68 10

4.0-5.0 145 42
5.0-6.0 630 124
6.0-7.0 116 35
5.5-6.5 650 50
6.5-7.5 1,150 229
7.5-8.5 240 114
4.5-5.5 1,050 190
5.5-6.5 89 17
7.5-9.5 48 10
5-5-6.5 1,300 180
6.5-8.0 450 60
9.0-10.0 82 12

Notes:
ft bgs-feet below ground surface
ppm-parts per million

ICOMW06

ICOMW07

ICOMW09

See ICOSB02
ICOMW03

ICOMW04

ICOMW05

ICOMW08

Table 5:  Soil Boring Headspace Screening  Readings

ICOSB01

ICOMW01

ICOSB04

ICOSB02

ICOSB03
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Table 6: Soil Oxidant Demand Test Results (g/kg) 



Peat Soils Organic Silts Silts
(OL/OH) (OL/ML) (ML) 

Sodium Persulfate Only 13.4 15.7 14.4
Sodium Persulfate + Iron 
EDTA 14.4 15.3 7.5
Sodium Persulfate + 
Hydrogen Peroxide 11.4 15.9 14.9

Test Condition

Table 6:  Soil Oxidant Demand Test Results (g/Kg)
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Table 7: Discrete Vertical Water Quality Summary 



Table 7:  Discrete Vertical Water Quality Summary

Location
Interval
(ft btc) DATE TIME

DTW 
(ft)

TEMP
(°C)

EC
(mS/cm)

DO
(mg/L)

pH
(su)

ORP 
(mV)

Total Iron 
Conc.
(mg/L)

Ferrous Iron 
Conc.
(mg/L)

Hydrogen 
Peroxide 

Conc.
(mg/L)

Sodium Persulfate 
Conc.
(mg/L)

ICOMW02 5.1 8/9/2009 13:13 4.75 5.5 0.112 1.03 5.82 224.6
6.3 8/9/2009 13:13 4.75 4.82 0.109 0.97 6.20 212.0
8.3 8/9/2009 13:13 4.75 5.05 1.99 3.01 6.60 176.0

5.0 8/9/2009 16:00 4.71 5.5 0.112 3.01 6.62 239.0
6.5 8/9/2009 16:00 4.71 3.19 0.132 1.00 7.32 202.0
8.1 8/9/2009 16:00 4.71 1.53 0.131 1.00 7.51 201.0

5.0 8/9/2009 18:35 4.72 4.82 0.117 1.47 8.86 157.0
6.5 8/9/2009 18:35 4.72 4.18 0.122 1.12 9.04 154.0
8.0 8/9/2009 18:35 4.72 1.49 0.132 0.62 9.66 144.0

5.0 8/10/2009 13:49 4.61 6.15 0.134 1.85 8.56 167.0
7.0 8/10/2009 13:49 4.61 2.4 0.156 1.20 7.92 120.0
8.0 8/10/2009 13:49 4.61 1.72 0.14 0.94 7.94 127.2

5.0 8/10/2009 16:32 4.64 5.88 0.115 2.01 8.40 125.0
6.5 8/10/2009 16:32 4.64 2.23 0.147 1.33 8.73 96.1
8.3 8/10/2009 16:32 4.64 1.39 0.14 4.37 4.35 113.0

5.0 8/11/2009 15:58 4.71 6.37 0.124 1.61 5.5 145.9
7.0 8/11/2009 15:58 4.71 2.14 0.159 0.76 6.11 98.1
8.2 8/11/2009 15:58 4.71 1.79 0.153 0.86 6.23 98.7

5.0 8/12/2009 11:35 3.95 5.88 0.155 2.90 6.07 121
7.0 8/12/2009 11:35 3.95 2.5 0.167 1.49 6.57 80
8.2 8/12/2009 11:35 3.95 2.03 0.164 1.33 6.67 75

5.0 8/12/2009 15:30 4.48 6.62 0.132 4.60 6.99 174
7.0 8/12/2009 15:30 4.48 2.65 0.17 2.30 6.46 90
8.5 8/12/2009 15:30 4.48 1.86 0.167 1.21 6.45 85.0

5.0 8/13/2009 11:15 4.70 6.99 0.107 0.55 5.15 112.00
7.0 8/13/2009 11:15 4.70 3.06 0.16 0.32 -3.00 125.00
8.5 8/13/2009 11:15 4.70 2.88 0.167 1.50 -3.00 124.8

Notes:
ft btc - feet below top of casing EC (mS/cm) - electrical conductivity in milliSiemens per centimeter ORP (mV) - oxidation-reduction potential in millivolts
DTW - depth to water in feet DO (mg/L) - dissolved oxygen in milligrams per liter mg/L - milligrams per liter
TEMP (c) - temperature degrees Celsius pH (su) - pH in standard units

5.45 1.36 2.8 14

5.45 1.36 2.8 14

11.25 5.68 1.8 14

21.7 4.24 5 7
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Table 7:  Discrete Vertical Water Quality Summary

Location
Interval
(ft btc) DATE TIME

DTW 
(ft)

TEMP
(°C)

EC
(mS/cm)

DO
(mg/L)

pH
(su)

ORP 
(mV)

Total Iron 
Conc.
(mg/L)

Ferrous Iron 
Conc.
(mg/L)

Hydrogen 
Peroxide 

Conc.
(mg/L)

Sodium Persulfate 
Conc.
(mg/L)

ICOMW03 4.5 8/9/2009 12:33 3.34 7.14 0.128 2.3 5.58 200.0
6.5 8/9/2009 12:33 3.34 6.58 0.134 1.14 5.66 205.0
8.5 8/9/2009 12:33 3.34 3.44 0.131 1.25 5.70 241.0

5.0 8/9/2009 15:06 troll 5.92 0.128 1.14 5.89 190.9
7.2 8/9/2009 15:06 troll 4.35 0.132 1.23 5.70 183.6
9.2 8/9/2009 15:06 troll 2.78 0.135 1.5 5.77 184.0

4.8 8/9/2009 17:19 3.22 6.92 0.133 1.12 6.69 243.1
6.8 8/9/2009 17:19 3.22 4.76 0.136 1 6.64 189.3
8.8 8/9/2009 17:19 3.22 2.84 0.128 1.36 6.3 188

4.0 8/10/2009 13:12 3.15 11.98 0.387 5.55 4.01 407.4
6.0 8/10/2009 13:12 3.15 4.93 3.599 7.88 1.22 584.7
8.5 8/10/2009 13:12 3.15 3.37 3.82 6.81 1.55 580.5

4.5 8/10/2009 16:00 3.25 11.96 1.097 8.602 1.45 541.0
6.5 8/10/2009 16:00 3.25 4.81 4.086 8.4 0.05 581.0
8.5 8/10/2009 16:00 3.25 3.69 4.73 8.11 -0.49 580.0

4.0 8/11/2009 15:42 3.46 12.84 3.487 0.7 0.99 598.6
6.0 8/11/2009 15:42 3.46 4.9 6.04 0.87 0.47 599.0
8.5 8/11/2009 15:42 3.46 2.96 6.437 0.84 0.22 595

3.5 8/12/2009 11:40 2.74 19 4.468 1.42 1.90 603.0
5.5 8/12/2009 11:40 2.74 10.88 8.259 1.12 1.85 593.0
7.5 8/12/2009 11:40 2.74 5.84 8.461 1.09 1.95 565

3.0 8/12/2009 15:25 2.80 20.45 5.75 0.91 1.48 606.0
5.0 8/12/2009 15:25 2.80 10.81 11.75 0.61 1.23 595.0
7.0 8/12/2009 15:25 2.80 7.92 12.82 0.71 0.89 608.2
9.0 8/12/2009 15:25 2.80 6.32 12.74 0.8 0.77 604.4

3.5 8/13/2009 11:30 2.85 18.32 0.056 2.71 -10.00 227.0
5.0 8/13/2009 11:30 2.85 13.62 21.38 0.58 -10.00 221.0
7.0 8/13/2009 11:30 2.85 9.8 19.5 0.38 -10.00 219.9
8.5 8/13/2009 11:30 2.85 3.32 16.85 0.39 -10.00 254.0

Notes:
ft btc - feet below top of casing EC (mS/cm) - electrical conductivity in milliSiemens per centimeter ORP (mV) - oxidation-reduction potential in millivolts
DTW - depth to water in feet DO (mg/L) - dissolved oxygen in milligrams per liter mg/L - milligrams per liter
TEMP (c) - temperature degrees Celsius pH (su) - pH in standard units

7.72 0.49 1.8 21

14.4 1.28 15.2 >70

690.69 10.89 14 >70

816.63 17.05 18 1400
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Table 7:  Discrete Vertical Water Quality Summary

Location
Interval
(ft btc) DATE TIME

DTW 
(ft)

TEMP
(°C)

EC
(mS/cm)

DO
(mg/L)

pH
(su)

ORP 
(mV)

Total Iron 
Conc.
(mg/L)

Ferrous Iron 
Conc.
(mg/L)

Hydrogen 
Peroxide 

Conc.
(mg/L)

Sodium Persulfate 
Conc.
(mg/L)

ICOMW04 6.8 8/9/2009 12:19 6.51 1.69 0.141 8.77 5.67 235.2
8.0 8/9/2009 12:19 6.51 1.84 0.133 9.04 5.49 247.0
9.2 8/9/2009 12:19 6.51 1.26 0.146 8.7 5.63 249.3

6.6 8/9/2009 15:28 6.40 2.08 0.133 10.33 6.23 383.0
7.8 8/9/2009 15:28 6.40 1.52 0.142 8.11 7.74 336.0
9.1 8/9/2009 15:28 6.40 1.34 0.145 7.89 7.83 304.0

6.4 8/9/2009 18:00 6.42 1.83 0.135 9.1 7.18 242.1
7.0 8/9/2009 18:00 6.42 1.8 0.132 7.98 7.07 244.5
9.0 8/9/2009 18:00 6.42 1.77 0.157 7.44 7.22 222.9

7.0 8/10/2009 13:18 6.50 2 0.143 10.71 6.61 185.0
8.0 8/10/2009 13:18 6.50 1.46 0.157 7.23 6.54 157.0
9.1 8/10/2009 13:18 6.50 1.25 0.165 6.31 6.85 148.1

7.0 8/11/2009 16:11 6.49 2.09 0.138 10.01 5.00 197.2
8.0 8/11/2009 16:11 6.49 1.41 0.161 8 4.98 162.0
9.5 8/11/2009 16:11 6.49 1.23 0.167 6.2 5.36 144.0

6.5 8/11/2009 16:17 6.35 2.57 0.121 11.25 5.50 205.0
7.5 8/11/2009 16:17 6.35 1.78 0.14 8.25 5.72 152.0
9.0 8/11/2009 16:17 6.35 1.34 0.161 5.14 6.59 120.1

7.0 8/12/2009 9:32 6.27 2.54 0.147 6.25 5.53 185.0
8.0 8/12/2009 9:32 6.27 1.89 1.66 4.68 5.55 181.0
9.0 8/12/2009 9:32 6.27 1.77 0.168 4.16 5.53 177.0

7.0 8/12/2009 11:47 6.15 3.07 0.148 11 6.43 177.7
8.0 8/12/2009 11:47 6.15 1.76 0.161 5.01 6.30 124.7
9.0 8/12/2009 11:47 6.15 1.5 0.168 3.76 6.28 115.0

7.0 8/12/2009 15:20 6.53 2.86 0.148 14.75 7.50 138.0
8.0 8/12/2009 15:20 6.53 2.05 0.162 9.55 6.55 130.0
9.5 8/12/2009 15:20 6.53 1.8 0.172 7.2 6.38 116.5

7.5 8/13/2009 11:37 7.30 2.84 0.137 9.55 -8.00 80.0
8.0 8/13/2009 15:20 NA NA NA NA NA NA
9.5 8/13/2009 15:20 7.30 2.74 0.146 7.2 -8.00 83.8

Notes:
ft btc - feet below top of casing EC (mS/cm) - electrical conductivity in milliSiemens per centimeter ORP (mV) - oxidation-reduction potential in millivolts
DTW - depth to water in feet DO (mg/L) - dissolved oxygen in milligrams per liter mg/L - milligrams per liter
TEMP (c) - temperature degrees Celsius pH (su) - pH in standard units

3.08 1.02 2.2 7

1.04 0.91 3.4 6.3

4.2 2.66 3 5.6

8.65 9.3 3 5.6
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Table 7:  Discrete Vertical Water Quality Summary

Location
Interval
(ft btc) DATE TIME

DTW 
(ft)

TEMP
(°C)

EC
(mS/cm)

DO
(mg/L)

pH
(su)

ORP 
(mV)

Total Iron 
Conc.
(mg/L)

Ferrous Iron 
Conc.
(mg/L)

Hydrogen 
Peroxide 

Conc.
(mg/L)

Sodium Persulfate 
Conc.
(mg/L)

ICOMW05 4.0 8/9/2009 12:41 3.48 6.84 0.115 6.8 4.57 477.1
6.0 8/9/2009 12:41 3.48 5.38 0.108 2.15 4.68 440.0
8.0 8/9/2009 12:41 3.48 4.08 0.105 1.25 4.90 370.0

5.5 8/9/2009 15:16 4.16 11.05 1.866 37.58 3.32 582.0
6.5 8/9/2009 15:16 4.16 7.7 1.46 35.01 3.27 575.0
7.7 8/9/2009 15:16 4.16 7.13 1.289 40.3 2.98 582.0

4.8 8/9/2009 17:29 troll 12.04 9.11 34.00 5.17 668.0
5.9 8/9/2009 17:29 troll 10.01 9.456 38.6 5.47 670
7.9 8/9/2009 17:29 troll 8.12 8.59 46.84 5.59 654.3

3.0 8/10/2009 12:56 troll 24.89 22.51 44.98 -0.25 581.8
5.0 8/10/2009 12:56 troll 24.78 22.33 46.57 -0.43 583.0
7.0 8/10/2009 12:56 troll 24.61 22.57 45.36 -0.40 582.0

4.0 8/11/2009 16:30 3.44 21.45 32.05 15.3 0.43 495.2
6.0 8/11/2009 16:30 3.44 12.44 28.72 28.58 0.78 495.7
8.0 8/11/2009 16:30 3.44 11.23 28.01 26.01 0.73 497.0

4.0 8/12/2009 9:39 3.70 20.58 25.67 8.65 8.16 473.0
6.0 8/12/2009 9:39 3.70 11.68 23.1 18.06 8.90 477.0
8.0 8/12/2009 9:39 3.70 5.37 25.05 28.1 6.70 487.3

4.0 8/12/2009 11:53 2.95 21.88 24.2 13.7 1.31 461.0
6.0 8/12/2009 11:53 2.95 13.07 22.74 19.63 1.34 481.0
8.0 8/12/2009 11:53 2.95 5.33 23.38 34 1.19 484.0

3.0 8/12/2009 14:40 2.70 30.4 15.8 8.5 1.50 483.0
5.0 8/12/2009 14:40 2.70 21.52 25.65 13.65 1.05 485.0
7.0 8/12/2009 14:40 2.70 6.3 22.4 34.12 0.78 477.0

4.0 8/13/2009 11:43 3.65 25 27.04 2 296.00 483.0
6.0 8/13/2009 11:43 3.65 10.49 20.94 5.01 255.70 485.0
7.5 8/13/2009 11:43 3.65 5.38 19.99 -3 368.90 477.0

Notes:
ft btc - feet below top of casing EC (mS/cm) - electrical conductivity in milliSiemens per centimeter ORP (mV) - oxidation-reduction potential in millivolts
DTW - depth to water in feet DO (mg/L) - dissolved oxygen in milligrams per liter mg/L - milligrams per liter
TEMP (c) - temperature degrees Celsius pH (su) - pH in standard units

2302 1.57 3 >70

>33000 36.3 5.2 >70

>33000 13200 9 1400

>33000 1160 15 2500
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Table 7:  Discrete Vertical Water Quality Summary

Location
Interval
(ft btc) DATE TIME

DTW 
(ft)

TEMP
(°C)

EC
(mS/cm)

DO
(mg/L)

pH
(su)

ORP 
(mV)

Total Iron 
Conc.
(mg/L)

Ferrous Iron 
Conc.
(mg/L)

Hydrogen 
Peroxide 

Conc.
(mg/L)

Sodium Persulfate 
Conc.
(mg/L)

ICOMW06 5.0 8/9/2009 13:06 3.84 5.38 0.126 1.91 6.22 188.0
7.1 8/9/2009 13:06 3.84 2.7 0.122 0.77 6.51 156.0
9.1 8/9/2009 13:06 3.84 2.45 0.121 1.01 6.58 146.0

4.7 8/9/2009 15:50 3.85 5.74 0.089 8.78 6.32 218.2
6.7 8/9/2009 15:50 3.85 3.55 0.127 2 7.14 218.5
8.2 8/9/2009 15:50 3.85 2.39 0.12 0.9 7.48 217.4

4.4 8/9/2009 18:09 3.72 6.41 0.132 1.48 7.83 216.4
6.4 8/9/2009 18:09 3.72 3.47 0.128 0.51 8.52 202.0
8.2 8/9/2009 18:09 3.72 2.17 0.119 0.66 8.82 204.0

4.0 8/10/2009 13:30 3.68 6.22 4.023 3.43 2.24 585.0
6.0 8/10/2009 13:30 3.68 3.7 5.871 1.5 2.22 623.0
8.0 8/10/2009 13:30 3.68 3.1 5.912 1.21 2.60 632.0

4.0 8/10/2009 16:19 3.62 8.4 5.091 3.02 0.91 624.0
6.0 8/10/2009 16:19 3.62 3.82 7.54 3.04 0.77 631.5
8.0 8/10/2009 16:19 3.62 3.21 7.376 1.32 0.92 630.0

4.5 8/11/2009 15:50 4.10 5.08 16.53 1.7 -0.11 513.0
6.5 8/11/2009 15:50 4.10 3.8 16.11 1.58 -0.05 514.0
8.5 8/11/2009 15:50 4.10 3.54 15.87 1.52 0.08 514.0

4.0 8/12/2009 11:25 3.95 9.64 18.47 3.53 1.99 464.9
6.0 8/12/2009 11:25 3.95 6.22 19.24 2.56 1.92 463.9
8.0 8/12/2009 11:25 3.95 3.01 18.06 2.13 1.89 470.0

4.0 8/12/2009 14:45 3.70 12.75 0.278 8 0.85 459.5
6.0 8/12/2009 14:45 3.70 7.45 19.32 2.86 0.70 454.0
8.5 8/12/2009 14:45 3.70 2.21 17.57 1.4 0.58 469.0

4.5 8/13/2009 11:50 4.11 12.32 21.93 6.89 8.58 389.00
6.0 8/13/2009 11:50 4.11 6.3 22.1 0.54 -8 425.00
8.5 8/13/2009 11:50 4.11 2.5 19.78 0.25 -4 429.00

Notes:
ft btc - feet below top of casing EC (mS/cm) - electrical conductivity in milliSiemens per centimeter ORP (mV) - oxidation-reduction potential in millivolts
DTW - depth to water in feet DO (mg/L) - dissolved oxygen in milligrams per liter mg/L - milligrams per liter
TEMP (c) - temperature degrees Celsius pH (su) - pH in standard units

49.98 4.08 3.8 28

2300 831 6 >70

>33000 14400 7 1400

>33000 1180 33 3000
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Table 7:  Discrete Vertical Water Quality Summary

Location
Interval
(ft btc) DATE TIME

DTW 
(ft)

TEMP
(°C)

EC
(mS/cm)

DO
(mg/L)

pH
(su)

ORP 
(mV)

Total Iron 
Conc.
(mg/L)

Ferrous Iron 
Conc.
(mg/L)

Hydrogen 
Peroxide 

Conc.
(mg/L)

Sodium Persulfate 
Conc.
(mg/L)

ICOMW07 6.5 8/9/2009 12:58 5.70 0.83 0.188 2.27 7.01 77.0
7.6 8/9/2009 12:58 5.70 0.86 0.184 1.48 6.97 73.0
9.6 8/9/2009 12:58 5.70 0.61 0.18 9.9 6.82 133.0

6.0 8/9/2009 16:09 5.72 0.82 0.2 4.87 5.40 151.0
7.9 8/9/2009 16:09 5.72 0.93 0.184 1.08 7.05 77.0
9.9 8/9/2009 16:09 5.72 0.62 0.185 1.2 7.14 106.0

6.5 8/9/2009 18:25 5.68 0.96 0.183 2.48 9.32 60.1
8.0 8/9/2009 18:25 5.68 0.74 0.183 1.5 9.61 63.2
9.3 8/9/2009 18:25 5.68 0.60 0.183 1.12 9.78 64.00

6.5 8/10/2009 13:37 5.69 1.62 0.216 2.51 8.66 4.0
7.5 8/10/2009 13:37 5.69 0.98 0.193 2.12 8.43 10.5
9.3 8/10/2009 13:37 5.69 0.59 0.189 1.55 8.62 11.1

6.5 8/10/2009 16:32 5.65 1.4 0.198 3.08 8.54 17.3
7.5 8/10/2009 16:32 5.65 1.14 0.195 2.07 8.54 16.6
9.0 8/10/2009 16:32 5.65 0.66 0.191 1.6 8.74 18.6

6.5 8/11/2009 17:00 5.69 1.45 0.207 3.26 8.57 10.9
7.5 8/11/2009 17:00 5.69 0.65 0.194 1.77 9.76 -9.1
9.0 8/11/2009 17:00 5.69 0.7 0.193 1.69 9.78 -8.4

6.0 8/12/2009 10:20 5.65 1.57 0.235 0.27 7.52 -48.4
6.0 8/12/2009 10:20 5.65 1.08 0.208 9.14 7.01 -11.9
8.0 8/12/2009 10:20 5.65 1.3 0.217 0.22 7.26 -30.4
9.0 8/12/2009 10:20 5.65 0.9 0.213 0.21 7.1 -21.9

6.0 8/12/2009 12:13 5.36 0.84 0.163 12.67 7.51 35.5
8.0 8/12/2009 12:13 5.36 0.73 0.205 1.71 7.2 39.8
9.0 8/12/2009 12:13 5.36 0.71 0.204 1.71 7.2 39.4

6.0 8/12/2009 14:50 5.50 0.88 0.233 4.8 6.85 11.4
7.5 8/12/2009 14:50 5.50 0.97 0.22 2.7 6.78 10.7
9.0 8/12/2009 14:50 5.50 0.76 0.211 1.48 6.81 15.9

6.0 8/13/2009 11:55 5.69 1.58 0.26 4.2 -3 242.0
7.5 8/13/2009 11:55 5.69 1.19 0.246 0.22 -3 209.0 47.43 18.18 4 7
9.0 8/13/2009 11:55 5.69 0.86 0.214 1.31 -3 225.0

Notes:
ft btc - feet below top of casing EC (mS/cm) - electrical conductivity in milliSiemens per centimeter ORP (mV) - oxidation-reduction potential in millivolts
DTW - depth to water in feet DO (mg/L) - dissolved oxygen in milligrams per liter mg/L - milligrams per liter
TEMP (c) - temperature degrees Celsius pH (su) - pH in standard units

29.15 19.62 4 7

18.66 9 2.4 14

17.46 18.78 2.2 10
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Table 7:  Discrete Vertical Water Quality Summary

Location
Interval
(ft btc) DATE TIME

DTW 
(ft)

TEMP
(°C)

EC
(mS/cm)

DO
(mg/L)

pH
(su)

ORP 
(mV)

Total Iron 
Conc.
(mg/L)

Ferrous Iron 
Conc.
(mg/L)

Hydrogen 
Peroxide 

Conc.
(mg/L)

Sodium Persulfate 
Conc.
(mg/L)

ICOMW08 8.0 8/9/2009 13:54 7.19 0.69 1.54 2.29 6.49 194.7
7.5 8/9/2009 16:25 7.22 6.51 0.163 1.86 5.99 192.0
8.9 8/9/2009 16:25 7.22 0.53 0.158 2.2 6.03 193.0

8.0 8/9/2009 18:45 7.16 0.58 0.161 1.96 10.19 135.0

7.3 8/10/2009 13:26 7.05 1.56 0.225 2.79 7.41 194.0 2 0.43 2.4 5
8.5 8/10/2009 13:26 7.05 0.63 0.173 3.29 7.31 172.2

7.1 8/11/2009 17:35 6.92 0.87 0.181 1.81 8.46 108.3
8.8 8/11/2009 17:35 6.92 0.63 0.172 2.02 8.42 119.9

Well 
Sampling 8/11/2009 20:15 6.89 4.58 0.19 0.56 5.57 181.60 1.99 0.47 1.4 5

NA 8/12/2009 10:10 DRY NA NA NA NA NA

9.0 8/12/2009 12:02 8.25 2.16 0.255 3.1 7.10 104.4

9.0 8/12/2009 15:05 7.81 1.74 0.204 3.25 7.19 89.0 3.07 0.66 >100 2.1

7.5 8/13/2009 12:00 6.96 1.23 0.171 1.68 -5.00 194.0
8.5 8/13/2009 12:00 6.96 0.93 0.196 1.58 -5.00 197.0 2.3 1.73 0 1.4

Notes:
ft btc - feet below top of casing EC (mS/cm) - electrical conductivity in milliSiemens per centimeter ORP (mV) - oxidation-reduction potential in millivolts
DTW - depth to water in feet DO (mg/L) - dissolved oxygen in milligrams per liter mg/L - milligrams per liter
TEMP (c) - temperature degrees Celsius pH (su) - pH in standard units
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Table 8: Phase I ISCO Study Groundwater Results 



Well ID
Sampling 

Event
Benzene  

(ug/L)
Naphthalene

 (ug/L)
GRO 

(mg/L)
DRO 

(mg/L)
RRO  

(mg/L)
5 NA 1.3 1.5 1.1

Baseline 0.74 J 29 0.37 21 1.7
Day 3 1.3 49 14 2.7 L 1.6 L
Day 7 3 J,X 50 X 0.70 24 D 2.7 D

Day 14 2.4 87 0.81 18 X 1.5 X
Day 28 2.5 110 0.8 14 1.2

Baseline 63 74 0.92 11 2
Day 3 86 34 21 20 L 0.76 L
Day 7 56 X 7.4 X 0.54 7.9 D 1.2 D

Day 14 53 4.6 0.54 5.7 X 1.7 X
Day 28 70 7 0.66 9.5 1.7

Baseline 1.1 31 0.29 13 1.9
Day 3 4.6 81 23 22 L 1.8 L
Day 7 6.1 J 83 H 0.93 18 D 2.4 D

Day 14 11 100 0.85 9.9 X 1.5 X
Day 28 34 68 1.1 14 2.1

Baseline 4.9 100 0.97 19 2.3
Day 3 1.7 57 11 18 L,X,D 2.4 L,X,D
Day 7 1.7 J 58 H,X 0.62 19 D 2.8 D

Day 14 1.7 56 0.56 17 X 2.3 X
Day 28 2.1 51 0.37 18 2.2

Baseline 45 4 1.4 8.5 1.2
Day 3 34 4.6 32 12 L,X,D 2.0 L,X,D
Day 7 36 6.7 J,H 1.8 10 D 1.4 D

Day 14 40 4.9 1.4 9.1 X 1.4 X
Day 28 32 3.7 1.5 11 1.2

Baseline 69 120 39 11 L 1.3 L,I,X
Day 3 70 88 29 13 L 1.0 L
Day 7 76 90 1.5 10 D 2.0 D

Day 14 43 ND (1.0) 0.63 8.6 X 1.6 X
Day 28 32 16 0.91 9.5 1.4

Baseline 72 380 2.6 24 X 2.3 L,X
Day 3 86 300 54 21 L 1.3 L
Day 7 46 X 340 H,X 2.8 X 18 D,X 1.6 D,X

Day 14 71 290 H 2.8 28 X 1.8 X
Day 28 97 260 3.1 110 4.5

Baseline 57 33 0.88 5.7 X 0.78 L,X

Notes:
B-Compound was found in the blank and sample
D-Samples were diluted due to presence of target analytes. The dilution made quantitition of surrogate recoveries impractical
H-Sample analyzed past recommended 14 day holding time.
I-Indicates the presence of an interference, recovery is not calculated.
J-Result is an estimate. The reported concentration is between the method MDL and PQL. 
L-Result is an estimate due to the LCS/LCSD exceeding the method RPD limit.
X-Surrogate recovery outside of acceptance limits due to target analyte interference. 
ND (value)-Analyte not detected above (reporting limit)
NA-Not analyzed
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Table 9: Phase I ISCO Study Soil Results 



Well ID
Sampling 

Event
Benzene 
(ug/Kg)

Naphthalene 
(mg/Kg) 

DRO 
(mg/Kg)

RRO 
(mg/Kg)

GRO  
(mg/Kg)

TOC 
(mg/Kg)

2,000 NA 9,200 NA NA NA

Baseline 1,000 120 170,000 7,200 1000 B,X 213,000 Q
Day 7 520 H 610 H,X 330,000 D 13,000 D 9000 X 400,000 H
Day 28 230 310 360,000 X 16,000 X 3100 X 410,000

Baseline 930 81 17,000 4,400 470 B 185,000 Q
Day 7 95 H 15 H 4,600 5,400 170 200,000 H
Day 28 240 9 6,400 2,500 98 X 180,000

Baseline 1,000 93 130,000 7,700 680 B 199,000 Q
Day 7 240 H 600 H,X 250,000 D 17,000 D 7,500 X 290,000 H
Day 28 260 440 390,000 X 24,000 X 3,800 X 260,000

Baseline 580 240 110,000 8,400 2,100 B 215,000 Q
Day 7 1,000 H 64 77,000 6,800 490 X 150,000 H
Day 28 1,400 270 170,000 X 7,600 1900 X 200,000

Baseline 270 25 13,000 2,800 480 B 190,000 Q
Day 7 ND (69) H ND (0.17) H 540 6,300 6.7 J 240,000 H
Day 28 ND (110) ND (0.26) 370 3,000 12 J 150,000

Baseline 3,600 300 240,000 5,300 4,400 B 453,000 Q
Day 7 490 H 190 H,X 77,000 D 7,600 D 1,000 X 150,000 H
Day 28 3,700 460 360,000 X 20,000 X 3,200 X 250,000

Baseline 4,300 270 6,500 5,300 1,900 B 261,000 Q
Day 7 220 H 65 H,X 44,000 D 11,000 D 270 X 260,000 H
Day 28 2,000 280 150,000 X 8,100 J,X,Q 2,000 X 200,000

Baseline NA NA 13,000 NA NA NA

Day 7 280 H,X 3,100 H,X 2,700 11,000 73 300,000 H
Day 28 750 760 17,000 3,000 26 X 320,000

Notes:
X-Surrogate recovery outside of acceptance limits due to target analyte interference. 
H-Sample analyzed past recommended 14 day holding time.
J-Result is an esimate. The reported concentration is between the method MDL and PQL. 
D-Samples were diluted due to presence of target analytes. The dilution made quantitition of surrogate recoveries impractical
B-Compound was found in blank and sample.
Q-Reporting limit elevated due to sample dilution.
ND (value)-Analyte not detected above (reporting limit)
NA-Not analyzed
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Table 10: Groundwater Analytical Results, Treatability Bench Study 



Table 10 - Groudwater Analytical Results, Treatability Bench Study

Compound Sample Dates
Sampling Event

(Week)
Benzene

(ug/L)
Naphthalene

(ug/L)
GRO

(C6-C10)

DRO
 (nC10-
<nC25)

RRO
 (nC25-nC36)

Hexavalent 
chromium Arsenic Lead Chromium Total Iron

Ferrous 
Iron Sulfate Alkalinity

Total Organic 
Carbon

Untreated Control 8/21/2009 Login Baseline 0.51 J 0.064 U 0.14 11 2.1 0.007 HJ 0.0074 J 0.0077 J 0.012 J 24 35 N/A 80 65

9/14/2009 0 0.057 U 0.064 U ND 0.9 B 0.21 *B 0.0037 UH 0.012 J 0.0017 U 0.0033 U N/A 30 1.5 67 21 H
9/23/2009 1 0.057 U 5 0.42 28 *B 11 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 0.064 U 6.1 46 9.9 0.091 H 1 J 2 2.5 N/A 20 13 23 160
10/22/2009 5 N/A N/A N/A 10 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.057 U 15 11 16 B 4 0.046 JH 0.7 1.2 1.4 N/A 16 1.3 180 150

EDTA + 2% S208 9/23/2009 1 0.41 J 5.4 0.24 17 *B 5.6 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.14 J 4.1 J 0.58 2 7.7 0.084 JH 0.15 0.11 0.18 N/A 31 39000 N/A 8200
10/22/2009 5 N/A N/A N/A 27 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.31 J 14 2.6 7.5 B 2.2 0.035 JH 0.42 J 0.76 1.0 N/A 30 28000 N/A 1600

EDTA + 10% S208 9/23/2009 1 0.38 4.6 0.35 98 *B 37 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 11 0.68 140 32 0.19 JH 0.66 0.79 1.7 N/A 23 160000 N/A 9900
10/22/2009 5 N/A N/A N/A 200 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.44 J 14 5.2 20 B 4.6 0.036 JH 0.92 1.3 1.5 N/A 18 180000 N/A 7300

8% H202 + 2% S208 9/23/2009 1 0.33 5.5 0.19 22 *B 9.7 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 7.5 0.43 170 42 0.13 JH 0.94 J 1.6 2.4 N/A 28 53000 N/A 1300
10/22/2009 5 N/A N/A N/A 55 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.72 J 11 3.3 7.7 B 2.3 0.043 JH 0.48 J 0.97 1.3 N/A 20 65000 N/A 660

8% H202 + 10% S208 9/23/2009 1 0.37 5.5 0.98 150 *B 61 *B N/A N/A N/A N/A N/A N/A N/A N/A N/A
10/8/2009 3 0.057 U 0.064 U 0.67 250 69 0.23 JH 0.93 0.69 1.9 N/A 10 220000 N/A 1600
10/22/2009 5 N/A N/A N/A 230 B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/10/2009 7 0.83 J 3.4 0.84 14 B 2.8 0.048 JH 1.1 0.83 1.7 N/A 5 220000 N/A 1600

CHP Control 11/19/2009 0 hr 0.11 UH 0.13 UH 0.03 U 7.1 1.9 0.0046 JH 0.017 J 0.042 0.05 N/A 32 N/A 48 32

5% H2O2 + 30 mg/L Fe 11/19/2009 1 hr 0.11 UH 0.13 UH 0.042 J 41 35 0.10 H 0.47 J 1.2 1.6 N/A 174 N/A NA 3600
11/19/2009 3 hr 0.11 UH 0.13 UH 0.03 U 13 6.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 5 hr 0.11 UH 0.13 UH 0.055 J 21 17 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 7 hr 0.11 UH 0.13 UH 0.03 U 32 23 0.24 H 0.39 J 1.0 1.3 N/A 169 N/A NA 3800

10% H2O2 + 60 mg/L Fe 11/19/2009 1 hr 0.11 UH 0.13 UH 0.032 J 230 160 0.20 H 0.57 J 1.9 2.3 N/A 301 N/A NA 4700
11/19/2009 3 hr 0.11 UH 0.13 UH 0.055 J 630 360 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 5 hr 0.11 UH 0.13 UH 0.040 J 340 240 N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/19/2009 7 hr 0.11 UH 0.13 UH 0.033 J 87 63 0.14 H 0.34 J 1.3 1.3 N/A 287 N/A NA 3000

Notes: Flags:
1.  Units are mg/L unless specified otherwise B - Compound was found in both blanks and samples
2.  Laboratory unable to perform alkalinity analysis - sample pHs exceed limit J - Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
3.  N/A = Not Analyzed * - LCS or LCSD exceeds the control limits

H - Sample was prepped or analyzed beyond the specified holding time
ND or U - Result is less than the MDL. Where U, MDL listed in table

Catalyzed Hydrogen Peroxide

Activated Sodium Persulfate
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Table 11: ISCO Treatability Study Soil Results Summary 

 



Table 11:  ISCO Treatability Study Soil Results Summary

Compound Sample Date
Sampling Event

(Week)
Benzene
(ug/Kg)

Naphthalene
(ug/Kg)

GRO
 (C6-C10)

DRO
 (nC10-<nC25)

RRO
 (nC25-
nC36) Arsenic Chromium Total Iron Lead

Hexavalent 
chromium

Untreated Control 8/26/2009 Login Baseline 7 U 3900 730 15000 2900 6.5 23 15000 27 0.72
9/14/2009 0 64 U 150 U 260 12000 B 3000 5.9 19 B 12000 B 11 0.3 JB
9/23/2009 1 33 15000 B 4300 B N/A N/A N/A N/A N/A
10/8/2009 3 9.7 U 620 410 17000 B 4700 B N/A N/A N/A N/A N/A
10/22/2009 5 N/A N/A N/A 17000 N/A N/A N/A N/A N/A N/A
11/10/2009 7 10 U 610 36 B 15000 5300 3.9 J 12 8200 9.0 0.74 J

EDTA + 2% S208 9/23/2009 1 N/A N/A 59 14000 B 5200 B N/A N/A N/A N/A N/A
10/8/2009 3 7.9 U 530 98 16000 B 6200 B N/A N/A N/A N/A N/A
10/22/2009 5 N/A N/A N/A 8900 N/A N/A N/A N/A N/A N/A
11/10/2009 7 12 U 1400 36 B 16000 7600 5.6 J 17 12000 13 0.67 J

EDTA + 10% S208 9/23/2009 1 N/A N/A 27 6600 B 1900 B N/A N/A N/A N/A N/A
10/8/2009 3 8.2 U 1000 170 7100 B 2600 B N/A N/A N/A N/A N/A
10/22/2009 5 N/A N/A N/A 5800 N/A N/A N/A N/A N/A N/A
11/10/2009 7 9 U 900 20 B 12000 4900 3.1 J 10 12000 10 0.74

8% H202 + 2% S208 9/23/2009 1 N/A N/A 61 15000 B 4700 B N/A N/A N/A N/A N/A
10/8/2009 3 9 U 1300 320 13000 B 4700 B N/A N/A N/A N/A N/A
10/22/2009 5 N/A N/A N/A 9700 N/A N/A N/A N/A N/A N/A
11/10/2009 7 12 U 1300 45 B 15000 7000 4.7 J 16 11000 12 0.51 J

8% H202 + 10% S208 9/23/2009 1 N/A N/A 73 8800 B 2500 B N/A N/A N/A N/A N/A
10/8/2009 3 44 U 4200 1700 12000 B 5000 B N/A N/A N/A N/A N/A
10/22/2009 5 N/A N/A N/A 8500 N/A N/A N/A N/A N/A N/A
11/10/2009 7 8.6 U 430 25 B 15000 6700 2.6 J 11 7300 8.9 1

CHP Control 11/19/2009 0 hr 8.3 U 750 57 14000 B 6800 * 5.3 J 19 B 13000 B 15 0.42 J

5% H2O2 + 30 mg/L Fe 11/19/2009 1 hr 12 U 30 U 77 170 B 220 * N/A N/A N/A N/A N/A
11/19/2009 3 hr 12 U 520 54 7900 B 7600 * N/A N/A N/A N/A N/A
11/19/2009 5 hr 51 U 2400 950 1200 B 870 * N/A N/A N/A N/A N/A
11/19/2009 7 hr 7.8 U 89 J 24 530 B 560 * N/A N/A N/A N/A N/A

10% H2O2 + 60 mg/L Fe 11/19/2009 1 hr 25 U 140 J 430 4700 B 5400 * 2.7 J 13 B 9600 B 11 N/A
11/19/2009 3 hr 27 U 120 J 460 7400 B 7700 * N/A N/A N/A N/A N/A
11/19/2009 5 hr 19 U 410 460 9500 B 9700 * N/A N/A N/A N/A N/A
11/19/2009 7 hr 22 U 360 420 5600 B 5900 * 6.8 J 26 B 21000 B 27 N/A

NOTES: Flags:
1. Units are mg/Kg unless specified otherwise B - Compound was found in both blanks and samples
2.  N/A = Not Analyzed J - Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

* - LCS or LCSD exceeds the control limits
H - Sample was prepped or analyzed beyond the specified holding time
ND or U - Result is less than the MDL. Where U, MDL listed in table

Activated Sodium Persulfate

Catalyzed Hydrogen Peroxide
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Figure 1: MOC Area Groundwater Contour Map July 23, 2009 
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Figure 2: Phase I ISCO Area 





 

 

Figure 3: Phase I ISCO Characterization Locations 
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Figure 4: Phase I ISCO Study Monitoring and Injection Wells 





 

 

Figure 5: Phase I ISCO Study Soil Monitoring Locations 
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Attachment A – Deviations from the Work Plan NE Cape Phase I ISCO 
Contract No. W911KB-09-C-0013  Bristol Project No. 49028 

A-1 

The following summarizes deviations and additions to the Work Plan. Where appropriate, the original 
Work Plan detail is provided first in italics and is followed by an explanation of the deviation (a.). 

Deviations from the Work Plan (Field) 

Section 3.5: The detailed well layout for the pilot study will include an adjacent pair of injection wells and 
up to seven monitoring wells. 

a. Following a teleconference between AECOM Technical Services, Inc. (ATS), Bristol 
Environmental Remediation Services, LLC., and the United States Army Corps of Engineers, a 
single injection well was installed in the upper aquifer system identified during test pit and soil 
boring activities. Please see Section 3.4 of the Technical Memorandum for further discussion of 
injection well installation activities. 

b. During the injection event, the short circuiting of oxidants solutions into the adjacent wetland area 
via a sidewall seep mandated a cessation of injection at the established injection well ICOIW01. 
Another attempt at injection was made via the conversion of monitor well ICOMW09 to an 
injection location. 

Section 3.5.1: Injection wells will be installed as a vertical pair with the shallow well screened from 
approximately 1 foot above the groundwater table to 4 feet below the groundwater table and the deeper 
well screened from approximately 4 to 9 feet below the groundwater table. Injection wells will be 
completed with 5 feet of 2-inch diameter stainless steel wire wrapped screen, 2-inch diameter stainless 
steel well casing, and will be grouted in place with neat cement. 

a. Based on observations of contaminant distribution, a shallow injection well screened from 5 feet 
(ft) to 10 ft below ground surface (bgs) was installed. The injection well was completed with 5 ft of 
2-inch diameter stainless steel wire wrapped screen, 2-inch diameter stainless steel well casing, 
and was grouted in place with neat cement. 

Section 3.5.2: Monitoring wells for the pilot study will be screened from approximately one foot above to 
9 feet below the groundwater surface interface. 

a. Monitor wells for the pilot study were screened from approximately 5 ft to approximately 10 ft bgs.  

Deviations from the Work Plan (Treatability Study) 

Section 2.0, Page A2: Sampling points for sodium persulfate reaction vessels are set at 1, 2, 3, and 4 
weeks to monitor the reaction of the oxidants with the chemicals of concern at both 2X and 5X 
concentrations. 

a. Sampling points for sodium persulfate reaction vessels were at 1, 3, 5, and 7 weeks to monitor 
the reaction of the oxidants with the chemicals of concern at both 2X and 5X concentrations. The 
submitted Attachment 1, Analytical Matrix indicated a 1, 3, 5, 7 week sampling interval while the 
submitted text had not been updated to indicate the proposed interval. 

Additions to the Work Plan 

Based on observations of soil and groundwater during the test pit excavation activities, ATS installed four 
soil borings (ICOSB01 through ICOSB04) and two monitor wells (ICOMW01 and ICOMW02) in the in-situ 
chemical oxidation study area that were not proposed as part of the Work Plan but were necessary to 
confirm field conditions. The four soil screening samples split with the off-ite laboratory to confirm the Site-
Lab soil screening results were an addition to the Work Plan. Groundwater samples collected from the 
two newly installed monitor wells and from existing monitor well MW88-5, and submitted for offsite 
laboratory analysis, were also an addition to the Work Plan. 
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lP3 fIZ~t/l , 02 V-1 {<-HOW I'\. ;vice heM
Equipment Supplier Operattr fA Dale and TIme Slatted Dale and TIme ConllIeIed

17v(S/-c} Jt14 re 1CttfJ$Ol'\ 7/ If/Oct. llZD 'l111/OCi i3lj<;
{gType

Trench 0rtenla1ian Talal DepII\ • Talal NIlI'tt>er of Samples~+-3?-28 AI -5 It:!. b
BuckelWidlh I Trench Length Trench 7£ No. Of I Bu2 I Ss_

Drive IHand~
Lf~ b' tf~ Samples -

GeologIst O¥HydrogeoIogistlDale Check bylDale

/2 ./.,~SLL ,/o$Sev
SOIL DESCRIPTION

Est. %of

DEPTH uses
LITHOLOGY (FEET) DESCRIPTION SYMBOl. G S F COMMENTS

5lH'+4.~CW'4..vefa:.-.~ qva.~5, OescripIion taken ~ feel
I $1 if'-l I1J ~4.(/e! r I o VtZ 4/tj. 1J1{..iDl. from.1L end of trenc:h.

FILL. z. tv / 4.hkf SO-8D ,,,,-ItA a..~ f/!1u 2c - reo lv,JS;)t'lLo€. 2-Z.S-

c,':>:L",e!s ttvJ .sa: cobble> (tf1LL Fip· hi4id ,-PIP bkq.
fv!tjOL abrf/-~+ clr6f 4'I-,J,vv;--/-c ctt.\.itr ~IA :OM?t, 3 q Pi:(. ,,<R./ fu <7L l!f ~ 3~G' ,'? WhC~ li ft~C.PttL;P t./ -1./ s'~4v'6L -.,

cJav~'-I~I/}- /fbYo1Q4 -'iLfL/ ft'1L - - I~ t=-/I) t!1.0Oi?~\PI)) 18blJ
JlAL

/:JYh !lorE 6/z -5/2~'A~'8fLA1
,

j)aV'fial~/lvzeh -sl i>.ef~rJ(Jtr- o#.J. P ~._s
PEi'\\ 'IfAtP/~5f 't1CJ{ -lec» pltts+/-t.li.- c: 5-1' Decr+ die-~e[ k> V'f1 J ivtL - - at)
AAL b

(/ D If£. t)lip - 3iIJ 1 V cccu,'Se.~ra W5tJ(..~ '-/:::.,5

LT- ?
llAa.:/ft,- (D. 5.5' back. +n ML I FH) ~~ n» 4.{)p, ;.....

/VI Cry a/« f.J.-/IAf'dql.l /~Wf>/a.S-i,J., ,

0 dVOLJ ~a_waYl"~''/.a.v<;lt~~!9:''l ~ h.e..ttt:l~Date '1<s-- 8 (
0 JJ r$(~~d/..+J>ef-odoV' O/+-- f. . .4-'" riD ti[lJl);I.\. PlD /1p1), ~- t?_ of ~aJtu:'fj~v peai--/dtJ~V' kt-eiUlsPtt<-e. B,s.q~C( "'"'-

P-f:A.T s.Ja c:db.td loV'lh - II diu" I.j\)V'V\. !co . .J1.L- - ~ t-ID '71lJPVl fl{j) '-I.;~,f
l.-- ;'04 fZ. 3J"L' 3N}~ __tc ~ dl~LJ'-

• L .t-'1 I~Vjl 4// -~/I) d~t.iCtl<;;If,IV\. L 'heCt.d·~J>Ct4!j(),~-I (
, •mC7 $ -I,; ILAcd Cfi'bA/"'c/-) .{ ow fftl.st-,ulr{

JJA.{ct[a()(t~1 ~I pe/odev-,!
/D ~"/l1 -- {'vol ell·£.1

predl1 t1t{)~ !Dcktt~r t?d.
tM;;f-o ~f lLI -'-e4.~f ~;de



-r;t:~~¥(e~-k.I-NJh- dI71~~ta#.9£1A. ~fl-~ &tsl

*" -J.of<?: ~ 5eev> ~5-ll-\:\ i.~-eo1~ eA. 5'&1/>0\
~ \ CL-Ae.r COLU-pt~\-I ~ ~ O·E-~ehJ-.( t>li,

~+ \~~tl-d wi ~t:v~·Z)J ~.~ kelte ~s
___. dC~Lr40 ~\J<5I'S~ ~~QV' 0..-5. 'f'l.)~<i f)le

lc",ke ~ pV\\)to$ I - pv'e~eV\ch. l~Dl- (r\.q
'T7j,...,.A-" \ ~{')k.lvLC 1Vt:. O"'I'I~--i' (t:\;:-C ,v.d «c;

FIELD LOG OF TRENCHIPIT

ProjectName ~n S;~ @~I/v{ (J/.. A (01- S/uJy ~ Mll{.(/l tJps ~f:i~;< ~r4J

,J..£ .CA-pe i S I-- !~C2L<..JJ"eJ"ce Is Id~~ ; #.4.1::....
Trench NuntIer Project Nurriler 8evation and Dalllm location

(PL ' !Il. Grl. DL... Vii.iLltOWVl ~oc A.-1~v1
Equipment SupP.fier OperalCr Date and Time Started Date and Time ~eted

'~'''Istol MA-Ze Tft/J"-<..f::>SOY\. '1/ ( / D '1 { 0 30 1/lt/ocr {C'5~
Equipment Type Trench Orienlatian Tc1aIDepU1 Total NUmber of Sa"llles

. 37..:L f.J c,4--r us-e 10 e.- Lf
Bucket Wodll1 I Trench I.eng1h Trench Width No. Of I BW4 ISs

_
Drive I ~AugerLJ~ /LIe I 4~ Sa"llles ~

GeologIst 01' HydrogeaI<>9!l;tIDaIe • Check byJOaIe

f!../{llt r Sc/AltJsge./
SOIL DESCRIPTION

EsL %of

DEPTH uses
LITHOLOGY (FEETJ DESCRIPTION SYMBOl.. G S F COMMENTS

f' 5itV-+t:!l~ .•...~S5 w/r><S. 1-, LL Descriplion taken ~ feet

S,.It\..{ /oCUt.- .•..0/ 2..l:wll- bV4 Ir&4A") 5 ~ qt; from -W-end of trench.

t:=1 LL
z' 1L-!£I.•1- '-fc I. r;I dk-Ia J.>t'\ -)1d<-l'€ I

OL- kJv'V1 /oW,- 3/3'-3/t.L ~l occ: h6:\:dSPd~e ·3,'7-L{'

; ~ liAal ( /'}e~Jiofes ,l.010 a: V')(.f:. .~ _ F\~ '1q.Q,~~\t> ItocDDIY

?- S/ I-+- ~ CII-i - q \I !t)\'" V'- In\(t:.- - lo~t:=t, -5171 ~+-':~A~~-er\,..ltlr-.!.l'
"?I l+. ~""-¥ \'i'.::rc..-c. i("OI.vd~~ \ (!)L- 3 ~l~

5"" a.~ ,-ClJClneo..A+O ~ -G1
-\-0 ,.L.3 - it'lf£' 4,5 l-t-.q l./ - ~ bL.''?i

, (, .u~oa./~.W1\ow ~h(JILli-u ~{l I
oL- f". 'l' ft l~ \OA1AA W I'i~lt\..v NMS~ (,-f,;'5

7 bPttl- ..;£f-' 5-\-~l~\ w ' oL - ,- DC FII) [ot.lOppw-. 'PiD l{2f)pi)ol1

~\"C~ ~et-.odo\n hD I'&otI

-Ov.u\\ bv\,S,
, I kuJ~tx:tt:e7-1~5'o

0 -
bec..o""~ll<~ r: /H"-,, -<;,; t-t FI)) ('2.c'Df)~ i>i~ ftfDbp;,.-

1- (iP ~!5' d.\L \oV-" - c~\.zue\
'lo"", I {D'I ~?l'3 3>'~ \ II.•.<d "'''''' f::..€. q;S -J D.D

r.: Ib ~.,tDO Fi'f) 56/)f':>i)i),. PID ~
' •......



FIELD LOG OF TRENCHIPIT

PwjectNarre]:J,t -s.t: ac.: C:!:.. f>tlc-f S-h1~ - )A""/~ r!Jps ClDv""-fI'e/<->4reci,
:5 f r j_tUUt""v~C_'6 -L fj l e-~) IJG Af>£

Trench Nuniler Project Nwriler 8evationandOaium locaIion
Tf'1 II 2.0 L/-z. 1 C"2.- ;/p•...k J'lOWtA ?tIer- Fief-

Equipment Supplil!!' Opera~ ~~ Dale and TI!l1eStarted Date and TI!l1eCo~eted

i3y(t;-'-I-~I tl4-ze ~p§.t:'Y\ 'l/ It} () q C'> 9r-s: 7111/~1 aCf'SO
Equipment Type Trench OrIenIa1ion ToIaI Depth ToIaI Nunbel-ofSampies

32-2- B Co.1- J--S " Sf 3
Buckel Width ITrench Lenglh Trench WodIh No_Of I Bu; I~ Drive I~4 ~ -v ilJ I ---6/ Samples -
Geologist or HydrogeoiogistIDaIe

'7Iff /(')7
Check bylDale

/C,/t1, 5c:jd(D~$eE
SOIL DESCRIPTION

Est. %of

DEPTH uses
UTHOlOGY (FEET) OESCRIPTlON SYMBOL G S F COMMENTS

r:/L-L Gt.<..-fac: e..- ql-"rls.~-«>/ c:d;;M€S; ALL 3 .- Cf1 OescripIion taken ~ feet

J1;L L.--jl I <«: /cotttt1' OLL -a11q qva(/d~ ~L- frDm~ end oflrench_

~ . c,.-tefl e;!;bhi~s e:2-/dJ£PoseA

Z d1/'!L,,;VI I/C vlslhie skeb10V-

cdo»: ~-'? I iJt>II:JLe. .dlL

3 Sfa~tLl.tCi ,il\ 51/iv /Ct2~"1 FILL :3 - 2'''1
(ILL ()ell/c f?/J -3/~) dtl'le/ bYh- tv'- L-. Jtead <;J.pale 3> -<f !

Me -diL l:k'/l 5-11- dvt.f /OU.I-.no F IC> • 52>1 C>i>hA.'-I ,
?/ClJflcil .•. $1(41t1-';:;rd~'b/ewi'vL PiD_ /8, S i)PII/\. '

5 od'Pv. r/»: ),~D>a.<€ ''Oecd itezuk teo:e 1f::"; I------- C!'- 5' I e4<-1 ~ L '$, Ii If b1-11 ~ '- ..,... 7c FII) - '5"5'bppvv\..
ql.-j-C?"f hd/(t/~lfe7rJ/z,-":J-liJ rJl ri. b .L••.,

PrD - N4oDI'lA&: :i'. JIK.

OL- ~l')n-r- Pecci- a nd 0 rq C( ();)ELU'~ IiEelC/5ML -e .s'« r
fe" lod -(i / / :s+re~ 'f>et- cd()v 'C

F {D - 9(Y2.pf:;;A

w);+~~'Vf ,'-0/ oLL I),{CI/ /-c-d PI D - 2J:)O DONA.

IJ 41!Jft7/1 ' IJVliJ//i i d-eiJ v;!>
I

e.~',-c7JJe- 6,5/
-rr. e. /:-,5 i

1'vf'.ill.dLbOrZ ..tI/Ie/A4 I.~fr;?:rrt: Jf
1/, "

\

ire/leA t?r/ePlfa:hc~
t1f19/'lLj IiCyJjJ--~~(ll-h .

-;;0/<'" 5phclDS 4/ fJ,1ec!(1', "
cr 2. ''.! -Sf - S:.fiil H (,~Uf ,.--it:Dk:.I'r 5tr>u/-J"
tf 3 :5 - b. -'Ioc/<.( f,i.? $t!)t-J-It

'J{tf t!&I'lA.pleled it1etlci, /S{)k';L? &

11 5' tJetvL{'£.eId-l-t"en::l) / aok[l-'~ tJ



FormF-11l09
5f7J03

ore ole L (S all w)

o

Site: - LocID: -
Ae.~A /~ /v4..lfi)oQl rJ'7'?rcD /v tc'G ki2.614- tSc..-c ~U;E cP.X? ~ } ILL€) C

~l~Name; ~ Project P&mber. \' t 2.. i:~2 ~O 'Z.,. Sheet 1of'f- ---
tv'-&: C{f Pa- .J-~c,c
Drilling ~UiM - Datefiime Started: - Toml ~~ (feat): -~
/'VLo0t . b t L(j3c7~7 I:sZS CZ~

Drilling c~ .'. ..ermished: . Depth to Water (feet): -
De.J-~\' t).....'J~l~ ') 50)0«- ) i'13c u.#J:.J1a~ I-v

Driller. . - \ . <- Water Added (gal):
L.'t2D\o-e~{)~"'- 1.j~L~

Drilling Method: - SorehcleD~rm}: - Ambient PID (ppm): -
t+SA 1514- o. C

Drillin~ F!uid: - Logged 8y"\< Ssl- ' - Checked By: -
N'e~ . t . ~~s-e.R.

Samples

I ~~ '"= llt 7: ECl uses litto!ogie lJ5cription E !!g ::I F RemarKsg ~ c. i;; ~.:: 0 '":5 as 0 Ci.'" .::> 8g. 3: (S!mp!e details, odor, etc.)Q. 0 0° E EQl co _ 0. ~ ~3 .2 c:c :;) c.. to Z c:l (I;l

- ~ C~\ G-\'\A <S\\~~ CoIYR\J€..-\ ( f:tti
I- '\ \('Ct.v"€.\ ct;.'::I~Si '(~~t\~ z/'wf G-tv'\ z'f

5CL"-..{\ i 'S'l tt",,~ ...,\'-..J... . .z!. ,- Z
~~-"-9 "l c. '21. ri? I

0:u-
'7 f-\e,kvo-c.e-

'LC-z. ;--g ~C'_'i E.i s\ If) 1tv---'1. "\ I C:C\.\ Jl4.- -4
-\-\~\- d:' I-- ·S~ .q:r.. Ce [)c~ (-It> P(t1~

..,g __ &..-\ '-',,'-- L~n \ c..cc..3'Se r;~i} 5- -b~ f::'Sc ~-07..--; - '. s t' , iZ.:", {
1- --\;-c . ......·vV'--4 lC'G I, . 1. j:::i } tt-:::L- ~ !- ~ S I

-ie 5 11.:00 6--,- {/50 z.z...'9 -
~e.\o\7\.e>~ "'-''-Cc\ ~CC:-C'f,

~ bf'. 5 &~i'i 1~-:-e€. L,le ii~- \ c-e, ?X-'-'?-t-dl-? \i is c\ol:E. t v~ _ '5 7' 11;;:(')

- v'\A.e'..:\-"- l)<... I t'Io\(')~ .::J,,--to;;. 4.,:-\:'-' l..ce--r 1~l.~.! ;~\'--<,'Z-e",:t'ec.J-. \0 e c.c",-",-";'1 rye... :)

- Me\!· e. sil-\; '1w l ~~~' +0 '",,,{-bl 5 SG -1 11~"..f'-
't?""'''-\s cw-c\t;lH'S . ,,,:- S'€.- <c'5 I--;-

~~<f'[
.

i 1(>7..0
.ft-o'Z-o.~-\:-0 1~.@...e'5.' \,v.€i-t-

Pet-- <"(£ 2 .- -- l -
SC~\\.\..\lR~ ~,d. . tv\l--- fd"- :::,

0- ~ q S! "7'1.\ -\; W- L;- ",:-.~~"," r -
- L~fCCG ,c.cr&lvet 1 )(;)' <'

t.;:tt.~.- ~.'- ~1t'-\fS ,-tv b
- Cl f-.\-.e.,~ t\V-l \.\t WJ hc\e.

- "Se...t- tu-eU - 't;'('••..."- O'f Sv-•....~
lc5

-
51

uses HAM!:;CcnsIstencyIDauslty [predIllllillanHy [me;veJYSIl!I{n=O-1).sll!!(n=2-4),metllum s1if!{n=5-6).s!iii(fF9.15}.w;y Sliii(n::16-30),JlanI(r.=31+Jjf [prc!!on1!rn!rlUy C03lS!l:'lay foo,.--a{i
4J,1oose(n=5-10},1Il?dium densa{n::11-3!l).danse{n=31-SD}.very del!se{n=51-+jJ; McisIum {dry, rnais!. y,-et); CcIcr; GrAdaiicn {refa!ive pen:en!ages of soil eompor.snfs.no modiliso};
PIastl;ItyIColIG:Ivenes; fpredomin3nlly line: ~ne}.sIiiIh!lY p!astic;{t=1f4.1Ji!»)nw p!as!idly{F1/MI16),malJmn pEs!/!;iIyf,=1J32j,1!;gh p!as1ldty{!=1ro4)JJipradolllina!llly coarse:
coIlesiYe,coIleS!o!1leSs];S!raliiicati0lllSlnldun! (blOdty,massive, lensed, e!I;.)(amlad:S: sh21p. ~(bedcrmg: I!miZ1lItt!. incilnetl};Cemenl!ticn (none. weak, mcrJeraIe. slmng); Other
Oescrlp!iw El:;menf:s;Gea!" Origin
~ = Sample Nmnll'=..r; SP = Spoon Ot.val; so = Sample Depth; ST = Sample TIllIS; A = Analysis
az = BrellIhIng Zmiai BG = BscIIgmund; aN=Bore.1ole; a:! =Cuttings Bin



 

 

Attachment C 
Soil Boring and Well Completion Logs 

 



EARTH@)T II e H

Borehole Log (Shallow)

o

Site: LocID: -MOG A-a...6A- :LS'OS8c01 I

Project Name: Project Number: t I Z ~ 4: 2. ~~ Sheet: 10Ll
1~IIJc~J~~o,c ?.\ot

DriDing Equi~ -
A

DatelTime Started: - Total~(feet): -
~~~I 60{ .es » III' '7/18101 to oe» l -

Drilling Contractor.: ~\. \l . , DateITlmeFmlshed: • Depth to Water (feet): -
J)ev\...~l \.. l~ -'7J Ie;i0'1 ~33o - "-'/3, S

DriDer. - \ " Wafer:J:':, (gal):i2, Ro6e..v'~I.?h.
-

IO~
Drilling Method: - Borehole ma;rv.r [m}: - Ambient PiD (ppm): -

(+~A t « o ,"2..-
Drilling Auid: tJ - LoggedBy: Kr ~~eJ< Checked By: -- DNe...

SannIH -

fI= CD =- §.m uses LithologIc Description a. E ..,m
?: .,.-;j2 Remarksc. 1i ~:5 D

,6 U) .e.g 0
g- o CO e ~g> ~ (sample details, odor, etc.)
0 U) _ a. :::s 0::.3:::l a.. en 4l! CD

- 5tA.~ --dl~\uV'\oa::l <i.oaw!'1~~ 4\. e.c.A~\.ole.s .
~ v-~

(:)

·_-V it,\~*-kV\.se."Sllh -e.. 5;"6M. i5 % ~~vels -tv''S~)- ~ V"'O.-Ifel.w L dk ~e..L 10 V'- (FI'9 z~'Y~-(1-\'US
- <l \{rz"3[~- 3{Lf SLl+~)l ~~~~p'\-c..c. Y: _~f
,'- er~-~ct~ r",- ~L)L / 4°

~
c -PI& _'f'.8 f\ J bLc:>t:)

<:.. 4.£ p~J "?cl{- I
D- .Jg' 5-- -~f~-5-~" ciin- '2..

V ~\::.. tC~V'--ak.b'rlJ ~ l&t 2$ &,~
7 626

~hc.l. - 'f6 -~\d. 5iloc
~ 'l. ?~ Q - ':~5l{;C-C: '" ~- - - j \~ (4 "f2-/? l

- -"'-> ~J+~'t '5ll4~b~;!.. .s:
'2c> ~ ~~'}?,-t:.E! ~7-tOe..-

tv - , ff'?- t bW P\ c!.2q (Z.1..d.b60
C!.-1~ ~~p Cch.tll.d wi

'"2- -~.Z -·'B~Cf· ~kv 1.
(?~ - ctk:. ~e\ ~\(y\ - lorn..

~ ? \ ~spc..(,£ ee.. -~Cl- clc.........k j s~\- I \'\.LCoY'W>sll-+~'I'V \'-\0 C(3- 5 \(SO • ptO Lj { -.(\ d.. L{%.3~

I-
c. 8- l+ct~SlVr'1c\~-. l.D~ ., \,...t...c..s~c.e. t9 -lO v- 'S1
~~ '5 \ t s\-IMO~ S'~\G ~ 'Z..S If ~ - ~dS~a.Le t(t. - \L ~ -

~cJ: \ "",-, ~""" j S •.••'I:\). { I~ Ie~ ~ 5 P\O- 56 ,<;-d.. qu,o ;.f1- (!..{D~ 'Fw.-z..e",-~'e-1 ~llt) IjdE 3 ~ ce, II '?. - tz:!- <; t-c
h~

G.- l+-4~-~\lf J ~:I.PJ iVeu \Z~ 5 ~ - f:>ic\~5 ,~~~- tt\S . ~Z
c: u~ ~G...'te.-'1-$LHa../~lM-d~ ~ ~'P~< \2!. -\l~-

~ Lsl. 4q Ij l' o~o~J e-cc: ~t bv-", - f.- 14~ 'l ~
I- l>\d:J""24 .{lJ..- ~~100- .~~ e»: J do-e.S I<\!+ ~ei:lV'<id. ~4AA

~ \ ~ - qz'O-ve.t~ a..~) is J 1VAve..\ heaA.~f>C\..c-e ,
c: ~t '8- 5·~. I~ -lL./ 'P\~Z.I \1l~, .~ -

5 Yl.i odor

10

FormF·1009
5nJ03



o

Site: - LocID: -
t\A 0 <=:- Ar£Efit .1~5Bc2

~~~ P'\ t Project Number: {)t.-Cf""U--- Sheet: 1«LA"'-S c c.~ o x, t. I') 1l2.bLl2 •o-f
DriUlngequipment: - Datemme Started: - Total ~!'1'J(feet}: - I)lV\'0 \;;Il \ 'B 1.\ 7/l$IO? lS~d _I, •.• ~" ,- lo
Dnll1ngContractl?r: ~ \ \ • DateITime~loed: - Depth to Water (~ -I::) eh-a..ll - \. \"'-'1 7/I~ ocr (7Do --z.. 4-e. - Sl?,CUoD
DriDer: - Water 't1~(gal): -(2... Rob~e.r-so"" D /"\.JL

DrillingMethod; \-t-sA. - Borehole~m): -(. AmbIent PID (ppm): -
~ §!t'4 1),0

DrillingFluid: rJ - Logged~ - CbeckedBy: -- otJ~ ,-Sc.kLo ss,q., .
San DIes

Q- CD =- 1:: dj uses lithologic Description ~ E "Ome:!.. ::I RemarksQ,. CD a
:5 en as .D !l!:5 (,)
Co (,) E 8e>

~
(sample deIalIs. odor, etc.)CD CIl co ::s ~s0 ~ a:.§t z:

- Si.Lv--~<..e..1 lc.~ ~~\.
"'Pe.r,J.v.lU-e.~ . ~ IfnW:..\l, S,tl+

~
n€'\f

\-0 ~~- ....S,l+1 '1Vl::>..vJ ev~se ~ : ..;... k~t L.L-4-~ /JU- Iv ~- AU.
- e. 4 ~ ::-s£. ~ (l-L, '1~"L\l-el~ aJ

4° ~ ~ol.. <;; \~o-.~ 4 - S' ....-JI-- (b,-",--t:t~?~lL...L t:l.LL Z1- -s- Sz..s 1?'<.2:\-~ f'~1kDl> ~}
~- I- -, I e\lxke~ l--\20e4~-e Sf!.. 'i>e.:a ..\--, J.k.\C~ I c:;tl:ki Fed 2-

~~ ., ~ 0 C!I- :t:?}~.ft!:>O~ DAov'J~ 6"0 f200 - ':>~ S--b'--
~

- >') f't4-1 l<to OlA. 2.'1%T9; iV'~~l -\-e <3?e- 5\- ,- . 'p "]':'- ,'0
S.S . IO~~"(;>~ -\-0 l~ 7~ ~ ~"", ••"-'??a...c..e... ~ ~ -1 f.- 1£ , - -""12. Ue.. _ pl~ Lib Ql'A.. 41 S-o
Los-r _q~'1°1 A\r\t\.ev-l~~ ['l- IMC

~
crt!. IIt'\.he,,, \0 ~-\: ~~ -fl-e\ ~ ~O\v'. p~ ~'.z..-

I
1'SO _ ~o.J.s f'A-Le 't-; L 0°_,- 7!'9°, '---T

LO-- to'! t> \d-'2.-q ,.(lA ~t>6- '1£. - Io~ S l t-t-- ~ 'Peed- d.~ I

- \1:>""," I <; \ ~ ov- ~""''-'~\~

- ",k~~.-~
'TC> e. l to>.

t\o\e. \o~.otll~ lid I baJ.
dMps~\("

cJOV' I

EARTH@)T It C R
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BORING LOG

GEOLOGIC STRUCTURE UTHOlOGY \z...L
~
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ltW
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w w ;)0
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Ill""
.... Cl III U ~ Ii: ~ u i 12-:(3 z.c e <fc w

~.~ z w u --'-z Z ~
i2l

w ~ 4z..e _ <'[C _ 0..IIlCl iJj :l: III , I '-f-(I"ZIk: (!) 4: ~ 0

~
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-
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WELL COMPLETION RECORD

~s
'$/-;!Of

Well Head Elevation ~ --z- ~f,t:.?
Ground Surface Elev. ~ 4/&"-'.1.:.1
Well Head Completion Method

/Je "'6" ,- 7€/HPEJ~'t t0GLL
Drilling Method/Rig Type H5.A / fl/)l!} fo~l 6-(, I

~tfe:r\, '
)t- Surface Casing: Type Jc tJi;:

~lC

JOB NO.: II ~Z.Ic4-2.,C ( WELL NO. Icc/ll\Wo \ HYDROGEOLOGIST: Q, ViII\' Sc::..h [CS~E'..R.

CLIENT: ~t2JS\bL DRILLER: 12,· i2L~136ICS~i'-l
WELL LOCATION: l!hRlf0. CD 'i- 'l.)d 0+ Afc,. DATEfflME: '7/2-.0/ C Cj /8ca

DETAILS OF CONSTRUCTION

Date
Completed

Borehole Diameter (in.)

Type and Size of
nC'Casing (in.) ,.L.- f)iJG

IType and Size
of Screen (in.) Ic/C.. $'~.(){)~slcf
Screen Perforation
Diameter (in.) ~ 51
Screen Length (ft.) (c ~
Centralizer Depths (ft.)

Completion Technique

1. Type of Filter Pack and
Placement Method

Ll)/LC <5; I, C?( r5a~d f?t'u,V'e.cl.
2. Type of Bentonite and

Placement Method

?i6 H [lJ-w"pS __ P(Ht.Ve.~{
3. Type of Grout fVfixture and

Placement Method

None
Description of Potential Problems
With Well:

&.1o VlJ..- "

Development Technique

'50V1,(... 1-- PIA ~j) •
I

i1c

~

~~WLPO~~ll ic~{/
.;;;{'P V'f'ttc -e. iZC'~f{e+(f)y\'

NOTE: ALL DEPTHS ARE REFERENCED
TO GROUND SURFACE

GROUT

BENTONITE

FILTER PACK

2-~
--f1 ~k-CtV~

Diameter ~

Length

MATERIALS

Vl)Nc;

3£+3
Casing Material (ft.) C·z--

t~ Bentonite (ft.3) 1.(+ '7

~----,>;>'LD/2c 'SA~b 14.9. - (D~

~-iz-!!------'l> dA-<i-\t'~PA-cK_ l? s -(4- 9-.

Cement (sks.)

Filter Pack Material
(ft3) ,

Top of Bentonite
Seal

Top of Filter Pack

Top of Screen
I '7~. .. ~ ~ StJ·.~~jnY.. r

,.. ft.4~'C £. ft.
12E. ft.

Bottom of Screen

Bottom of Hole

1'7 S- ft.

t z z::: ft.

EARTH TECH AECOM



~.~-~~,----------------------------------------------------------------~? ~I )C;) fit cl:f-gltVI 0"
CUENT ~:?'i"'\S C PROJECT PiI.P'f HOLE NO. .;?CV tJ/1l.V6Z SHEETLoF_'

BORING METHOD tf-s4 -/\/lo b~l Bt, I DRIUER/COMPANYE...·I?1)bel!;<;~ t1 !D en/"! ~'\ ..Dr1
DATE 7l1J JD 7- TIME 681JlJ TOTAL DEPTH C; ~ ENGINEER/GEOLOGIST P.·ft1 -"5chJc $~ CR.

'/

BORING LOG

UTHOLOGYGEOLOGIC STRUCTURE

~
Ul ::1 §Z G:w w ;;:;
0 ..J

I'ii ~ I...
(I) ~ w~m ~ 0

i e :x:

I 0
0 0 I ti: 0-z z

~
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UlO ~ Z w i Ul

8~ C> G: 0

~
0s i--- Ul

at at at a. ;::)

!- ~ (

~ ~Z

r- -)

"- -'1
- f-Q

r- r-/:

r- -7
0r- -C)

~ f-q

~ f- ..
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f- r-

r- '-

f- '-
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r- ~

ROCK OR SOIL DESCRIPTION
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WELL COMPLETION RECORD

C6~7l~ i
Well Head Elevation ~ ."... f/I,~3
Ground Surface Elev. ~L--t.- b'l'-5j5
Well Head Completion Method I
;t/CPYLe '- 7-§/VIPllfRA.?Y iL~~)

Drilling Method/Rig Type tf5 4- //1110h; 1113it: (
___ -,__ 1

Type 11 I
Diameter ~

Length - ~rJlo~
~ hlb
71.~V''f1~f{t9'~

lP~)

&0~' t~.
.5:ff3 f
i

WELL NO. 'Leo MW()L HYDROGEOLOGIST: PI M ,<;JAf6 >~ev-:
i2 ' eO\oev~OV\ i

'7/2j/Cq CieD !
l (

JOB NO.: 112.~qL ,-<01
CLIENT: ~Jv'l~'tc~ DRILLER:

WELL LOCATION: C.II\L\ivlc'k Pli aT Ae.tc, DATEfTlME:

DETAILS OF CONSTRUCTION

Date ~
Completed 1 2{ o 7
Borehole Diameter (in.) l' <f
Type and Size of
Casing (in.)

Type and Size
of Screen (in.)

2='/ lYe.
"ot'{ 51cl- PIG

Screen Perforation
Diameter (in.)

Screen Length (ft.)

Centralizer Depths (ft.)

Completion Technique

1. Type of Filter Pack and
Placement Method J

(t: J7~ 5,/;C-q c;.rf1.~/AOf-ec ,.
£. Type of Bentonite and

Placement Method

??/ g l( '86 JcClu-lc 'Pell.eh.
3. Type of Grout Mixture and

Placement Method

I'J'~I/Lf'
Description of Potential Problems
With Well:

j4(;}(it4,. {1'k.-ffd.e.J ~sS
--:PO ?PtJ2- rQ lA j d I be
6ltr\C-4-dt +c cle-'J'e(~t'7· NOTE: ALL DEPTHS ARE REFERENCED

TO GROUND SURFACE

Development Technique

GROUT

'-* PreplACk. ~'vc-ey'\
L-v( LO/ZE St (c-cc. St.vtei

BENTONITE

FILTER PACK

Surface Casing:

MATERIALS

Cement (sks.)

Filter Pack Material
(ft.3) -

Casing Material (ft.)

Bentonite (ft.3)

Top of Bentonite (!?.. ft.
Seal

Top of Filter Pack 3£. ft.

Top of Screen 4'2- ft.

Bottom of Screen

Bottom of Hole

ft.

ft.



o

Site: - LoclD: -
"ISLa tAOc... .f\f2.£~ \ Lo~wo3

7j~Name: Project Nurri' L/ 1. '1- Sheet: 10fL, cSLA'e-e M.C C- ':tse-O Zte -.0
DrillingEqUiP~ Date/rnne.Started: - Total Depth (feet):

1&-5J\Ac\.o l \:.-.61 71~Tuq 0,3<.]
~ng contra$.lr:~ 1 DateIl'Ime Finished: • Depth to Water (feet): -

( e..li'-aJ, Iq '7/2.Jc}c: f 1</.7, CJ ' -2.-'~ e.
Driller: - , Water Added (gal): -

R· l2obev'S0V\ Uo1-u::.'
Drilling Method: - Borehole Diameter (in): - Ambient PfD (ppm): -

8-SA ,fj V4 0. I
DrillingF1r7: - Log~BY: . l - Checked By: -

£j~ ~Sch6~("R-
San DIes

::::- ::::- CD
CD 1: ~., <>- 'E ..,.'"

~ uses lithologic Deicription ~ ",.sa ::s , RemarksQ. ~ -- a G>:S c..c Q) 0>"", U(f) -g .Q §g,
~

-a ( (sample details, odor. etc.)Q. U E EQ) CIl Qo. ::> '"0 ::J a.. t.O Z a::!l Cf.I

- A:~V" -\'v\."o~\....~\~\J sa".};., !~cA\'!p<>.LE.
ve£>+k ('It> Ill''''" r:\C>t>P-

St \ 1~~ve1 ~ \~.•-~ tf~-5~ q~ 4'10 1
- Lo\.:,'-d.\ . 4-~ ' 'd'

~
5".~'i ;01 2.0/.J:) --r-

1~-,,~ 6l\ "s.'1$1 "?> -;5" pee;
b1' v-e. "}rC'C>\~e "1y.-si ~3-z....- ~\1?>- ~-9 ~ fot< ,'lg- 5

---- " 4~
a>l'1 ~ '7\~KA 4- -b'~- . 4- ~ ~ dt ~'t~~ '/S4J' y:~' [,,)2-1/X' :-t1~ 2e.c... 1 5",5' ,~~~ ~<t 4;5 -

o c~-
I- e 5,. p~ rJ.d. -c\~ \.;;>'1" ~ , z.£. 2. of:4c: - 'p. \ d. '£ -Q,.\ B-z...-_ 0 ~.5pP;4."

v' C; t H, \fVI.O\ St , .fl.. vu2.. p~ 3 b<:J -1."--
, it +10 ~\\t \e~L~. 5-tt'o~ lP~ ' D8~ - r ~,~\:7f) \ 1'SL; ~cl.5 ~

~~ 1- "e.g'i.p-e..\" oc\-w 'P ~ dl,' i ~'-€. "7 pee V\ & ~"L-e- -- c C ,C c '1! '- ee«pv.A.\1C ~ -e.~ "(cp, h~-1~ 2- {j£1£.
- \;ev~ iL'et-:~f~'"'-">~ ~\lt~ N\.k ",<5 '4 leu:> - \>td {( J lee:. ::::,'1- "3 \~~peo\::! • - '1:'- ~~ '€. -;)( l-\:l "'~

':~ ~, 5'

- - o'U"-1 ~dt vdk b«: V" b~- '2. .~!. 9f/l' ?\tl31 ~ -{ ~'!>'lS. ~"'a:ve..\li ~t\t A.,\L-\.)\"~ -;-:-- 1
p I 0 <:f • \ LC~' -

1- c..ct.,\\J:.V'et\-e·tetV (!;..1'E: -e.~ ~ lD~ ft C- I'.:: Ie?;:: _ . ~ S-

~~H'\~el1.\: -~ S\ l+, tI/\-\ ~1 w....'7t>c.~'" B - -
, ,';J\ ~Vl.Ut~* .e. ~- I•••.\.~J'f"1 - k~ . " -
SI~11"'" \il!l (,,,, •.•v.t::i -I-P, "1"Cll:l~ to '1,

- 'P\ d 58 f\d Z-z.o ..k 1~ t'/I > { gq '!, p••••..ha...l '_ ....cz..a"
- ~tv"+c l~ s:. +c ~-t u..>ell pld-F;'J ~Z,- (D, 5f>r'--'1."v:-L~G+c 7...'{z" l..•.•...~\'\...- ~•••..-p //)- -/c--

10(,'/:1'" 5-ot ",,' 6,'ctJ>"d 1'1""1'<,,-6;; It)

"..e- (
40 rid
~f(d,

EARTH@TECH

Borehole Log (Shallow)

5

10

15

FormF-1009
5/7103



WELL COMPLETION RECORD

JOB NO.: J I~2..f:.4 7 .02- WELL NO. ]:cQ1t1.1.L-0CCS HYDROGEOLOGIST: fK. SewCIS<¢. r:.e
CLIENT: 6\r' ~sio l DRILLER: ~,,<@cb'~lrS O£""'-.

WELL LOCATION: Mt;c iAikiA N@ (Aef'DATEfTIME;~ftBI Of (t./- 3(I _ '

:tsco 4> t:l~4:-~~vV\.t 6 u: l1c.-(l_vt- LO~~-€'<'\'Ir

/

CJt-,.\rQ;h:-1bof--, Ce..~"-'-v~ct f/~l)f~5
Well Head Elevation bk"::J/o'W0.. -i b~..z»

) Ground Surface Elev. {;~Y\ t,..: td:>.'5z,
Well Head Completion Method

{;-IUS IA Vl.1cJU (1\+ B £1 C:::f'1 S? 7. 'Sa Jl-

Drilling MethodlRig Type 1:-6 A J!VIohi (
j{ eMti8/~01 ',1. I)

Type , CV(b~ryPCiA
Diameter ~

Length 1!L!. (~L [V-Q()~~

~ ;JCt:l:..:1- (l~//c'I.-efJ,

Date
Completed .- '1!2jJ/ o 9
Borehole Diameter (in.) 8 '/ i:j
Type and Size of it. l 1 I
Casing (in.) 2- fttc. 5c ,,"1...{0
Type and Size tr .
of Screen (in.) "L PlfC,OD0
Screen Perforation
Diameter (in.)

Screen Length (ft.)

Centralizer Depths (ft.)

DETAILS OF CONSTRUCTION

J.JA
Completion Technique
1. Type of Filter Pack and

Placement Method

(c IV) <;cd',J lSil!7IJ StttAJ J*
2. Type ot Bentonite and f OUt! e ~

Placement Method ~~H/A - ~
3. Type of Grout Mixture and

P)acement Method A
Nt,t-r {kJl4lirJ ove.ed

Description of Potential Problems
With:::

UO/AJ.

Development Technique

Pu~¥1: S-~LV¥

NOTE: ALL DEPTHS ARE REFERENCED
TO GROUND SURFACE

GROUT

BENTONITE

FilTER PACK

Surface Casing:

MATERIALS

Cement (sks.)

Filter Pack Material
(ft.3) .

Casing Material (ft.)
~E Bentonite (ft.3)
:.- Jt:/7c S.:,.v.d,
4':- tD/z.c 5('t"'c~Ic·:f -4Z-
5~/()/-z.~ ;C/l0 S;;,,-ct 4~ -3 ~

Top of ~te '. Iff- r.ft. -L j

, co(... Seal IVea· L ~v •
7'p•...eef~dJoP of Filter Pack 1>'lc ft.

_ o Top of Screen 5 ~ ft.
ID-
'!7ao •..,./) -
loG r

6-
71~N

Bottom of Screen

Bottom of Hole

oI()- ft.

10 ~ ft.

I,
EARTH TECH I p~.r::D\\/i



E C H

Borehole Log (Shallow)
Site: - LocID: -

rl«: 4£611 rseJ j: co 14C J!!I
Project Name: Project Number: ( z.. t. Sheet: 1of.!.

AJ& CA-/"~ ucc. ]:54-' l '~fc '-l ~D "L

Drifrmg eqUiPment;/ - Datetr~~: - Total Depth (feet,0eMe lo i'- &-&1 '7j'Lf; a '1 I'IIJ{)

DriUlng Co~r. - '[h.,t Finished: . Depth to Water (~ -e~~c..l, - q 7/2.8lt1 {'lee.-"' '""--6--
Driller: - I (

Water Added3~ _~e~ec /...,e V'~C> Ir"-
Drilfing Method: - Borehole Diameter (in): - Ambient PID (ppm): -tt-.s A, ~Y'4 OJ t) aJtJ io'V\

Drilling Fluid: -u.: Logged By:,- Checked By! -
£'-;;1, ~c.ft lossetc:

SamDles
= eD ..,Gi CD
CD Co E ~ E
:!! uses Lithologic DescrIption {:: ~:!! :s i= RemarIcsQ. Ii; 0

~ '" .sa "'-,= 0 ~.g §~0 CO E ~ E (sample details, odor, etc.)
CD CI.I :s asCl

_ 0.
c::~::J D.. to Z m '"

- fq.~~e.."4\'-reu'lh-.(t -(I, qm~ )
stl\- a;~_ ~('<.\-.6k lI\A.o....~"\~

- tv 3~ ,i!'A c c\ V\.C\ t\ ~ c\ci. r-dl 1 ~ •. ---,- _5- pl?... \\,,,\,..lc:-\·-C::: if' \/'d.... c;
,35 SPl S~tN'''-?:'-~':5-35 .-'5 .. ~_ - - ':J:'-- Lo\q\,,>lE. ••• \ ~_ Q

k ,- re.G 0-
'1 t2e..<-- cV:--\.'i (,-eLCv-ell-o-\ o".l r\d,("~pr. PtL" 4- r\~~-~~ez--o,0f>r>CAA.l'ilZ /i 01

i-
r-ll1 ro flP"''' - au~Ev-tc_ 5 ~ s?- b ~+,C h~ J'~\.-~ ttet c.cl:;>'oh:'? :.'/i{i:" 5 ~\?l({5pee- 1"'- q 15
c\~~~' d-.l i>etl_~ ~., vev', stl"'- f-'--=" i 5~- ~- f&

. DE $hcC"., 5~ -S~Iv'-L-'-CL,~'~
~fbt\

-z£. I 1,"7.; 1'4 c ?\d: \::5"C -~c\ D{--

- Sl - '1'2 '3>t l ~\ €,EG.~ v t1k bY'~ 7~ 2- -peeLt--
S'\'~O\ ~ \- . ili ~ r !+~\oc, shov! "

3 l'-l'f"i

- 2' ~ 7.5'- - <5 ph\ spo('- II\. 7~ - '12-pet, O",cv-.•. - -b ~~\_. /?eG. '1 "/ ..,;
'\a::l..vv"\(,,,~v' ltll ,,~\-(~vt~\q ';"- 7~- tJ; I 'Ftc-- P(G>- e. f>~\ ";>( II~..dJA- crt> <...? .
,:t--v t:JL..E~ ~- -:;,-:1 ~~c\"tt"PEt- C(\.Q\¥ i

~
[5 ?-'li ').,..Dppt<A.. f,d 7"7 (\c!CI- ~ ,,\0 ,q Irtl..i(.,(!( + -. "-!o f~ &1'\A {§'f5 -, ~ ~l"> SUA, .VI -.dk-l" \ ~ll+ ~VI.

- ~""~v" +c tc~,-to set-- l\I\cd J-{'\I\.l.,-e p<t;.,,\-,aU'fA:OLEV-'
~ - J ~ I~\...\..iC cd.c\r I'\AC\.3 b<"<_, v....~\. tv\' ';j t H-,- pv-.o\ott\w\.~\ ·fir;, z..E.C\'/....tc.~

~7~ $~"'f\~> q,~.'y~t--~s:'V~ \""A..i-II1, ,t.tft--t:.rf •..••t' ~v'el ~t""(,'\~ IC:I'I ~ 6:~'72 g; 1.J!iD- .b.~I1- -\-0 lt' ~ {-c~t it-,d\
Se\:- _Ll\<\A.f' =-»: ~ 1'£ -'l~ j!it>

- ~c <J ~~.:_ To V':-(- C;a~«>,.,~ So_;- - - ( - It.{f!)
, I.::. -LL' <C.:,•• c\- c 4_-

o

5

10

15
'3(f'l o r-c 3'=!

uscsNAME;Con&llten;y/Denslty[JllBdOmlnantly1ine:verySOll(n=().1),soII(n=2--4).medlumstlff{n=5-8),stiff(1P9--15},velYstiff(JP16-3O},haI1I(n=31~V[pedolllillanlfycuarse:veryloose(ir=o.
4}Joose{n=5-10).medlum dense(n=11-3O).dense{n=31-5O),W/Y clense(n=51-f)1: Mס/slure (dry, moist. wet): Color; Gradation (reIafioIe percentages of soi componenlHlo modifie1s);
PlasticllylCcheslvaness fptedomlnanIIy fine:nonpIasIic(tI1IeaI=ncne~ pIasIic{I!1/4-118),Ia.Ypas!idly{t=1i3-1/16),II1!IIum plast/clly{t=1~ plasti;ily(t=1/64)}fJredominant1 aJ8IS8:
cohesive,coheslonlessj; 5IraIific:aIIon/SlruC1ur8 (bIoc!ty. massive, lensed. elc.)(CiIIIIIads: shaIp. gradaIIonaI)(belllg: h0rlzontai, incfined); Cementatfon (none, weak. modera!e. strangt, Otfler
Descriptive Elements; Geologic OrIgIn
S!I" Semple Number; SP = Spoon DrIven; so '" Sampfe 0epIh; ST" Sample Time; A" Analysis
BZ" EIreaIllQJ Zone; BG" BackgrDund; BH =Borehole; CB = Cuttings Bin

FonnF·1D09
517103

PIt>
f5'¢'D

"'5zy



WELL COMPLETION RECORD

JOB NO.: /ILfe L{ l. , D 2.... WELL NO·ICOIVlcu:J:)l/- HYDROGEOLOGIST: R r ~ O$~eJ<.

CLIENT: 812-($7-0L DRILLER: (2. R.d.-:;evSc-'lh.
WELL LOCATION: /.C;CC M{X'~-A-t2k,'f'+ DATEffIME: 7lz~/tYl IZOQ

r •

DETAILS OF CONSTRUCTION

~~pleted' '// LEI o "I
Borehole Diameter (in.) 8*
Type and Size of
Casing (in.) ?LIL.- Z tJ

Type and Size
of Screen (in.)

Screen Perforation
Diameter (in.)

Screen Length (ft.)

Centralizer Depths (ft.)

Completion Technique

1. Type of Filter Pack and
Picement Method.101z: C) '5{ IC-q cSot l(J t "3&00

2. Type of Bentonite and
I Placement Method

I.. t-/oYL-f'
~ Type of Grout Mixture and

I
Placement Method

JJec,,J- (iJ2J1A-e",-j
Description of Potential Problems
With Well: I

NC'hf,

Development Technique
") . c?1(),,"'-''::.'\f- :::Jc...'v- ¥ .

I

NOTE: ALL DEEPTHSARtE RtEFtERtENCt:D
;0 GROUND SURFACtE

FILTER PACK

GROUT

BENTONITE

MATERIALS

Cement (sks.)

Filter Pack Material
(ft.3) .

Casing Material (ft.)

Bentonite (ft3)
"35
. .=; '30/'1'0 ~~\d
q- I I_c -Ie 2.c $c.:"",d
,)-

Top of Bentonite . J
Seal .coVU?
Top of Filter Pack ~ 2.
Top of Screen S S.

ft.

ft

ft.
IO~
tO€.

Bottom of Screen

Bottom of Hole

IO~ ft.

/0 ~ ft.



FonnF-1009
5f7/03

EARTH@)T E C H

Borehole Log (Shallow)

o

Site: - LocID: 1:eo IVlvv 05::;:;sc&> J/Le>C- ae:«,11-
Project Name:

fo1t9C- 't-SC-D Project Numberi. 4L 6- 2..- Sheet: I 1ofJ>.pjt;;F C--A--f;; e /2-G> ,.
Drilling Equipment: --" It t Ilate1rnne Started: - Total Depth ~): -

~&t(/ .-b' 71z-~70-1 ~ t!)e 2-'iJ q5!-

Drilling Col>~~l- c 1»ICJ DatelTlmeFirifshed: - Depth to Water (feet): -
7/l-~~-<f I f5cJ -7~

Driller: /2.,-- ~ C;;~~
~ Water Added (gat): ..

Drilling Method: t-fs k Borehole D~ fm): .. Ambient PID (ppm): -
/ tJlif 0,0

Drilling Fluid: d;. - logged By!~F ) ch(e-~ Checked By! ..
..A • trf/Le..,

SamDies
:::- CD = m
CD CL. E .",,,, 1: E:!. uses Lithologic DescrIption ?: oJ!! ::s 1= RemarfIsCo lii ;;;- a CD:5 en .sa ,g >-'= (.) -aa. <.> 0° E 80. i E (sample details, odor, etc.)
CD en - Q. ::s ~~ CDC :::t c.. <0 Z CD

- ~ '-15'"
- -/t-L':f'jjf''l Fell ~~vd Fir 4,::;..S~4ttl-[5~~!(J)CC--- ~P1 ri.A 73 Fa.z.~~o

CEPbbCC55.
4~

4~ -5~ -7tt!ll~vd -4Z- ~ p\.l-t-SP60V'- 4~ -bt-
~

rR.€C... 2-
Mic'- / ~!/' CcbV"-r 5~ Z

ecJ- ~O ,...f, S'- )"-, Z~ •.• ~ . !::J- ... -

de.. S~ 'hU)& Nit!? fS-r-:- /0(;0 2- t?lc.l toS - 7 SO FI4
6 -Be ~hA-~k-\'.::>Y'v\) I~ IDs z. ...-

6/S': ~c- Z + (;.S" oS'- ~~'C-l ~odolr Zs·h.fL
~

B
\"lI\O\.s-t- e b~ '~llNL~

HOC 2.~ 3 <p\l sl?>oo"'~ ~ ~o ,.
- be<.o\'\A.tVc, ~/t\·ho--tv ( ) el.. /~~ -3 -

~ ~-8~ li-
d..e.p~. r acd- ~ B~ IU~ -

C!!!- B c> ~V'p LD vel- '. . '",
_If.lf\o -ptA ~~-

8=' -8~ ~l (;t dO-l-[e-{tf>J -i05 -B~ f'LD ~~-
J.\,\..eJ.. 4'1 J d\r~.....~L ~~lS\ - l?u1- ~hA..VvteL';; ~

- ttv~\I'Al~dej;~e, ~s~ae.~\.sA~'e..v·t.oq e. to c;e-\-- ~ Fto P(O

- veit 5"-b 5"l/e> 2:!-tt>

See-~~c.o~~~A~ AV.i:kA""-.
t.. .5'-8 - fJ 2.0 l C{O
~ -8.-S'"" to...;,8'-~

5

10

15

USCSNAME:COnsislallcylDensltyfp!edomlnan\ly1lne:veI'/soft{n=O-1),soII(n=24).met1lum$lil!{n=5-8),stiff(~15).vesySli!f(IF1fl.3O).hanI{IF31+>V{pn!domInan\Iycoarse:veI'/loose(iI=o-
4).Ioose(n=5-10),m!ldlum dens!l{1I"11-3O),dense(n=31-5O),wty dense(n=51~t Moisture (diy, moist. we!): Color; Gradation (relafiye ~ of soil componenfs.no modifiers);
PI.stIcltylCohealvaness {predominantly fine: nonp1astic(lIm!ad=none),sIlghIly plastic(t=1/4-1/B),Iow plasIiciIy{t=1IM/16),medIum pIastIcity(t=1/32),higll ~t=1l64lJ1!predorninanUy C08lSe:
cohesive,coheslon!ess]; SllatificalianlSltudul1l (bfocfIy, massive, lensed, efI:.}{COntacls:shap. grarfaIIonalJ(beddlng: hoIIzonIaI,IncIlned); Cemantalfon (none, weak. moderate, strongt, Other
Deacripllw Elemllllts; Geologic Origin
SI " SamPe Number; SP" Spaon Driven; SO" Sample Dep1Il;ST" Sample TIJ'I1e; A •• Analy5is
BZ '" BlaaIhfng Zone; BG '" 8Dgmund; BH '" Borehole; CB e Cuttfngs BIn



WELL COMPLETION RECORD

DETAILS OF CONSTRUCTION

Date
Completed 71"L~ Ie?
Borehole Diameter (in.) tpJ74
Type and Size of 'f) u
Casing (ln.) r:'\J c. 2-

. 'P,fL
Type and ~Ize p ~'2 if wi" ~ .
of Screen (in.) ~ I <:"'.) . ore

,~" lO-2:c r/ v\d
Screen Perforation I
Diameter (in.) .0()b
Screen Length (ft.) '5 £.

Centralizer Depths (ft.) tJ IA
Completion Technique

1. Type of Filter Pack and
Placement Method

IOJ-z..c Stl\~ S2LII~ au..J 30/tO
2. Type of Bentonite and

Placement Method

1JtCM·
3. Type of Grout Mixture and

Placement Methodo eC<.-t- C<2kAY'\..+ ..- POll V'eJ
Description of Potential Problems

WithWe:J~

Development Technique

NOTE: ALL DEPTHS ARE REFERENCED
TO GROUND SURFACE

FILTER PACK

GROUT

BENTONITE

Surface Casing:

SO~

MATERIALS
, a"ttCement (sks.) -\: l ""t

Filter Pack Material 3'''-
(ft.3) . _ r '";)

Casing Material (ft.) ---- 5
2.-;_ 8eRteAi~e (ft3). ~ ~

-s~ 30/'<0 $'<.I(c..ct. <,.....,6;
3. '_ IO/'LC +c 3 ~
~ ~ ,10 ~t'.cf- C~vw....v,,+

Top of Befflenite 5 ft
S~I 0--
Top of Filter Pack 2 J£ ft.

Top of Screen 4 ~ ft.
CJ~

,£'1~

Bottom of Screen

Bottom of Hole



BOREHOLE lOG (StIAU.OW).PPT
FonnF·1009

517103

EARTH@)TECH

Borehole Log (Shallow)

o

Site: . LocID: -X-:,CC> t~ Ae.6A ICOkWeG:.
PT~~Name: ~ ProjectN~ 4 Sheet: 10fJ~~ .1ZSe.D A.IlSL A - 2~ Zr2-0
DriIHngEquipment: - Date/TimeStarted: - Total Depth ~): -

tv\.t;:)~~L- B~ , 1/~o7DC( I D~3D i-
DrillI!!9 Contractor: \ l DateITlme hmished: - Depth to Water (feet): •

W~\~t. I~ --?/~0 0 q "j, (Z::>b ~51
Driller: , I- <- Water Add~ga1): -v.Ro6eY'9£)f'-- [)f'~

DrillingMethOd:tfr6-,o; Borehole D~H"): - Ambient PID(ppm): .
Or2-.

DrillingFIUid:iJe--t"-l - Logged~~ ClteckedBy:, -.-' - s-er<..
San DIes

1if CD .:::- CD
Q. E .",'" c; E

~ uses Lithologic DescrIption i?: oJ!! ::s != Remarks~ ij; ~:;;- 0

~~ rn ..a 5 .Q so. c.>
c.> QO E ~ E (sample details, odor, e1I:.)

CD rn ~ ~~ £! CISQ
_c>.::J a. r.o z m CIJ

- s,\\. y"d I~~ ~Ll
- ~~ ~l\t I i Vt:lvel.s . i6M

- 4U .-:ctA-se. ~t~ J I- ~"1...- :\;~o 4"~' . 3if!J.-- B-~
48 ~

:!te ~rS- 5a.~~~%"~- '-- (Jzc.. Z ~~/) ~~~L~
i- ~o~~~o~~ Z~ 2 ~-fo ~c1e$d <:) _ v-c. 3e- ~L~ "J I "'00- q~v-cl (r"3 "1va..vel t /00 -z

~-;'F~~V\"';~~
~~

2- ~"'1
~~:ii 'S vxi~~( ~G. 3 l~~ ~-b- i-\ \;) '? L -

- Z-~ 4·S' It.{S' c{t..:34-B ...~c:..;J.~...~-!\LJo~h IV - e£- {30 -4- - 5~/"" ~~D l"Z..-~- ~$l{:+., H-lO($~~~t7';.t'\.l6"1 "'-

~

~ 2.
~'7 Hb sS-- v? V'oV\.~je...$el EiS4QY' " / (,~ t .

e: d-L ~. ~ u I'C:L+~J b€£Pjl. ~
jv, q! 5

i- 5d~ Wf1ep-\-h~l~+7-8) 7D
'}:L ...

-J~d odo.v--- {!B~ el~ey~l-\tM~k.
- "1 '1 )a-V4 G:Ov~

- ~ po-v'ho.U'i ~'Z~ -
- Theqessd-C»€.l\ e--q -=--e7I q~'-10

- SC>-~'f q2 q~ i tc/ZOt:;a.vocl q!£ ~~€ '30/10ta,,~IvZS~ ~JI(9~,6 I

5

10

15

Uses NAME: ConslSlBllcy/Denslty flIredOminanUy finiI:YeIy soft(n=O-1).sofI(n--2-4).medIUm sliff{n=5-8).s1ifI(n=S-15},YeIy sfiff{n=16-3O),hanI{n=31~V [predo~~arse: YeIy loose(n=O-
4).Ioose(n=5-10).m~dlum dense(n=11-3O).denst!(n=31-5O),very dense(n=51+lJ: Moisture (dry, moist. wet); Colar: Gradation (relative percentages of soil eomponems.no modifiers);
PlastlcltylCohesivaness {predominantly fine: nonplastic(tlUeadsl1Oll&),sIIghlly plasti:(t=1/4-118),Iow plasIicIty(t=1J8.1/16}.medIum pJastidty(!::1/32).high plastici!y{t=1I64)jIfpredominantly QlBrSe:
eoheslve,Qllles!onIesst. StraIilicatlOlllStruClUre (bIadly. mass!Ye, lensed. etc.J(GOIlI.a!;ts: •• gradaI/onal}(bedding; horizon!aI, inctined); Cementallon (none, weak, mot1erate, slnmgt, Other
DeactIpIiw Semenls; Geologic; Origin
S#" Sample Number, SP" Spoon DrIven; SO " Samp!e Depth; ST" Semple Time; A'" Analy5ls
BZ" BreaIl1Ing Zone; SG" Background; BH "Borahole; CB" CutIIngs Bin



WELL COMPLETION RECORD

'<ll~lD~;~
~ ~fi:>S>41..

Ground Surface Elev. ~ -1.- G$"Gf
Well Head Completion Method .

~ \r'e,."v C<:L? "'-s I B " d\.\J'ls~\'a'A-JR>l.
\ Vvto,-,~iJl

Drilling Method/Rig Type l-\s /l J tv\o\.....>l ~ (

lW
Type ·t:~Al6~ <'~"--\1

Diameter 8"
Length 14 v

WELL NO·1'CO(iA.\A:rOIO HYDROGEOLOGIST: Q. ~Sd,,-~Q ':.S'€:v
DRILLER: K .lZo\oevs ()V'-

DATEffIME: '( /3u I() cz I t CO
I

JOB NO.: it 2641. ,0'2..

CLIENT: :c?\t'l7Jk \
WELL LOCATION: .::ISLe fv\..Oc..- fo.~~~

~f I:S< c..A-f>r=

DETAILS OF CONSTRUCTION

Date . ( Q
Completed 1[30 0 i
Borehole Diameter (in.) 8.t(4
Type and Size of . '"
Casing (in.) 2-!t £c..h 40 f\J C
Type and Size If·" I
of Screen (in.) '"2.. S~ 40 ?\JL. L0'oJ~
Screen Perforation ~ e:l/'e V'~~ t~ c\
Diameter (in.) ,OOb .."
Screen Length (ft.) .5e.
Centralizer Depths (ft.) rJO~
Completion Technique

1. Type of Filter Pack and
Placement Method

to [zc Sc.-.0.. ~ ~o ["10 ~c~...~ \>o\.?·V'e~
2. Type of Bentonite and

Placement Method

J.CltU. I)S~C'1
3. Type of Grout Mixture and

Placement Method .tv e.u.J-- L-e.\/\.Abc\:-- pC t)li'ed
Description of Potential Problems
With Well:

\f\.OVU:...

Development Technique

~kY'~1"\ :PU4t~, -

NOTE: ALL DEPTHS ARE REFERENCED
TO GROUND SURFACE

FILTER PACK

GROUT

BENTONITE

!
EARTH TECH I AI:=C'\':/~

I

Well Head Elevation

Surface Casing:

SI

MATERIALS

Cement (sks.) ( sb-
Filter Pack Material

(ft.3) . ---,3::.-.,_
Casing Matenal (ft.) '5'

S Bentonite (ft.3) ;l.c'V\.!
Z>- -1c1f7 o.{; ?70/10·)A"-d.

'-; ~ ~t" o.f to}'Z--C S~",-d
tfg.

TOp of Bentonite ~
Seal ~OI.U-

'2.-~ ft.

4~ ft.

ft.

Top of Filter Pack

Top of Screen
Cf~
-rz: SLP~1~ . I

Bottom of Screen

Bottom of Hole



SKe: -
2'$CC ptoc IVUfJ-

Project Name: ~
N-{£ &4f?Er ...:L<;~

LocID: -
ISc...c IAJ, Ei. CA~ ~ 1 ko c.

Project Number: t l2.le i..\ L ~O "L Sheet:

E&RTH@T E C H

Borehole Log (Shallow)

Drilling~r: \ I '
~l D-vL\.\.lV\..q

Borehole Diam~ (in): -
81t:/-

Remarks
(sample details, odor, ek:.)

Datefrnne~: - TotalDepth(feet): - ~ I!> O~>-t'
'1/3('//£)7 ts i-: ;P:-tD-~

Driller: j") I - \'e. y ~DIo-eV'S(}V'-

FifUshed: ,- Depth to Water (feet): - ~
?/'3o)o?, JI'7'3~ ldNC/rJ.01,0I'\.

•.. Water Added (gal): ) -
'/VOi,t..-(?

Drill~nQFluid: -
N'0V\-.L

Cheeked By:

SamJ)/es

uses Lithologic De5cription
CD .::-

C!Co E ...,'"
{:: oJ!! ::3

a. lii lii~ a
CO

Coc .Q >= (3
<.) -8 E 8= ~
CIJ Qo. ". 0'" .2~ 0.. t.O z c::!l mO~~-------------------------+--~---+--~---+---r--~------------------~

15~~------------------------~--~--~---L--~--~--~------------------~
Uses NAU£: CansfstencylDensity [p!edominantly fine: veJY soft{n=O(1).soII(n=2-4).medIum slilf{n=5-8}.stiff{n=9-15}.veJY StiI!{n=16-3O}.han1{1F31-tlV [Jredominantly coarse: YeIY Ioose(R:o.
4).1oose(n=5-10).medlum dense(n=11-3O).dense{n=31-5O).veJY dense(1FS1-tlt Moisture (dly. moist. we!); Color; Gradation (relative pen:entages of soi componenls-no modifiers);
PlastlcltylCo/leslvaness fpredominanIIyfine: nonplaslk:(!fI1eaI=none).sIIghIly plastic(1=1/4-1!),1ow p/asIiclIy(l=1f8.1/f6).rnecilm pIasI/cI!y(I=1l32),/lighplastk:ity(1=1J64)~ coarse:
cohesive,colleslon/essj; Stratification/StruCIunI (blocky. massive, lensed. e1c.}(conta:ts: $I1aip. gradatfonal}(becllng: hoIIzontaI, inclined}; Cementation (none. weak, moderate, strong); OUter
Descriptive Eleme~ Gaologiv Origin
st e Sample Number; SP = Spoon DrIven; SO •• Sample 0epIh; ST = Sample Tune; A •• AnalysIs
BZ = BraatIIlng Zone; BG =I!a:kground; BH =Borehole; CB =CutIfngs BIn

BOREHOLE LOG {SHAIJ..OW).PI'T
FormF-1D09

salO3



WELL COMPLETION RECORQ;

Well tiead Elevation -1..- ~i.j -6'Z--

Ground Surface E1ev. ~ <l:>V. I.[ (

Well Head Completion W.ethod ..... ~

6 v -~l'"', .••...t{IC"1 Ljrc'..lj- c..."'-V'I~J. ~~ :,W':..vW
DriUingMethodlRigType ~A I jVlClIo~lBJ.f,1

I

JOB NO.: !-l2..1e'1 2/ C 2- WELL NO. -.ICoiAAt-l:07 HYDROGEOLOGIST: \R, Sd"J f!:) $S c:Q'L

~I,.IENT:G i,rl ~h{ I;)RILLER: '2 _l2>.....lo=eo;..!- ~~--=CJ=I)..:....IA _

WELL LOCATION: x:.~c:..c VIAeC"~ ~A DATEffIME: ~tp-i,;\-eJ7t'7C{ 0'1. n:cc-
J\)tp G.A-? G- (Js ~~lL 3( {{)~ \.c-,?c

DETAILS OF CONSTRUCTION

Date
Completed '1bile q
Borehole Diameter (in.) {J lf4
Type and Size of ~
Casing (in.) 2' {;u"- 4c Pile...
Type and Size
of Screen (ir••) 2 (/PVG {..vI -3 t'fVL cv'?a
Screen Perforation ''''j (C/Zf GH0
Diameter (in.) fC?tf)~
Screen Length (ft.) .7'£
Centralizer Depths (ft.) NelVe,
Completion Technique

1. Type of Filter Pack and
Placement Method»t= t:;'/I4t f5C/7C 5d,ol P,-,cJV"i!:..C.(

2. Type of Bentonite and
Placement Method;J~tl if:. _

3. Type of Grout Mixture and ( J,.Je&Lf et{ n<ki .•••f)
Placement Method

b 1[;.(~HZC -Ie qqit {l.-IZ-{'t-.4-N10 ~ Pt.:" iZ£;D

Description of Potential Problems
With Well:

jJ(!;i I..f {/ i/ ttt.e /,J
NOTE: ALL DEPTHS ARE REFeRENCED
1'0 GROUND SURFACE

~evelopment Tectinique

GROUT

BENTONITE

FfLTERPACK

EARTH TECH p;r:D{v~

Surface Casing: Type Flu~~,IlAVv~ ~ u
Diameter @l ti

{fif-(!) ~ Length ~

.- ,...1ectf (lit, 'IAe, IJ
MATERIALS

Cement (sks.)

Filter Pack Material
(ft.3) -

Casing Material (ft.)
~ Bentonite (ft.3)

J _ '3Cf7C- S~'c.0
~~
~ ictl~-L
~ ~ ~t-C"Il<\LIJ-

Top of BeAteFlite 5'
Seal ()-

Top of Filter Pack .1,z
Top of Screen 5e

/DP-

/ez

3

ft.

ft.

ft.

Bottom of Screen JOE:- fl

tO$. ft.Bottom of Hole



o

Site: . Pc LL7 14-,&1+ LoclD: .
ms c. 1::-~w -To::JMtvl9 t!J

Pr~ect Name: p{ f i: Project Number. { I 2-1.:::- . A Sheet: 1of1
t C5J Ci~j>E T",c:.o t te Z. "C}"2-
Drilling Equipment:. ( Date1r1llleStarted: - Total Depth {feet}: - 0iAOlr:,i b.3-b\ -1/3ij'~'t. 133D Ib-
Drill~~~ ~l Date£rlIDerr:~: - Depth to Water (~: •.....

e~ \, ,Cj "(/3( c4'. l <C<.50 ~";::)~
Dnller: 2.

- I WaterAdcIed~: -f2c\;Jel"S aY"\. , L~
Drilling Method: . Borehole Diameter (in): • Ambient PID (ppm): .

H--sA B '( '-I .o .«:
Drilling Fluid: J - Logged By: SeW· Checked By: .

cV\~ e. ' oSS.E~""
SamDies

.::- GO .::- CD... a. E ••• CD C1 E:!. uses Lithologic Description {:: ~~ ::I 1= Remarksc. lD a -!~ en ..9;g .Q ~:5 u
u 0° E ~~ == E (sample details, odor, &)

Q) CO ::I .Q mC
_ a.

a:: !I::J a.. en z m to

- A~t-e~-~ck ~ -{;~~eot
- {y\ \, &\ l\ev v-~rvis~1illtj,~

:l.~s~f U 3~-E l_(iVv' L ~1,~ It' 1-' -':> -'7~ :q~<.- <§?\ l~t'>~,lA :3 _ ~~ 'C;-t, -a ::« Z~-"3!. 'be;: "3 5.;-:5-
@'~:!) -I.f - ~ --6~~ sH:) ~\I..'€. - 3-'1 2- ~":::c:C \I\. ' ::>- eJ tV'Cl ~cril ? \f't:; ~v S5.v-d, f2ec. f,J, \~'\:~ \Itc , ,,_LC~fo.

~tt..... pe~:b~ 5t•..li~~cAe,,? l"tL -2S 't- ~ ,-c~c--\ IM~t>! 0.fi .-42 5~ 5"'
- ~"'P ~.\.h.J-e 4-&' J I'

tf- '. =- pec<i:-, k.~irj,,-e.\~e\\oQ-hJ f?Citt ~c 7 - F\ c;\ '2..<7 e,d ~ $~C~ -<::::b'!:-' Cb~-Se:.,~f!-t ~i lilIP - sf-v~ ' ----- '2Q t: ~4-~'Cl/CL- ~c.;kV, 'P~\b'~ s-kJ,~lc~CtJt) -' .:>
~ lo\Cl€.,5.. (d~1 MOl<;"e.,~~ i!)L ~5'(~k 1'f. 7 ~\J $ poe-V\.

, (1. CaP.. vd\Lio",r-, I ?l ""C;\'7t,clel'lSC:/ 71'~J iZeL - (~"'ls-;
~) ab\l\.t-cr:~J ~V'$"'~ i';'1 ,--.,.. e~ 'L~ ~ • f\!L ':?<f. O'\d 12-'-

Cdcir"1 ~ ,1lcw -,,~ \,\a:..;tt~J~
4f€ "3 -t.~'P ~~J vJ I CL.

~t.1 ""e.<-o~lJ--~ ~{~it 110"'\1' !5- b..)/a~\., e. €. - 1~L
- ~"'-.kl'it j sf-\- ..~ d.-ev-Sei - q€(- WL P \'\! ~t <:"1s-=+-d: i-j,d bH'- 0)( TD@2- lb.M~ ~I V'-h",~\~~~' \;(.s.•...~ HE'dd.C;PO£e. ~'"'-f>(~V" e-clckJ ?o<,s .l.>lvl 6'e~, c;

~V'efa.:.-L' ~"J~{
Dq4\-... 140 ?le- Sdr iDote S(;~ev'\. q - 4- ~ (~Cf:..- 4~ -£~ lo$"O {"to• t::' ~ I DU~re~~fJtJ -~I ?p/fC Sc,.c;:JSiA-""'-f (Ds- -'(:z- r 5~L(J-8'1 17- ~/12v'5~~~~-\;-Oif£.

?~ 1<: $.-.·0 -b; 3!:-- 6
.,5_ <f ~ tfB 10

. ' '- t

/

EARTH@)T E C H

Borehole Log (Shallow)

5

10

15 ~\ecd'~.-+ t=c C,5

uses NAME; Consistlnty/Denslty [predomlnanlly fine: ve!'f soIt(n=().1),sc!I(n=2-4),1IISIIium Slill{n=5-8).sIiIf{lF9-15}.velYSIlIf(n=16-3O).hanl(n:31~V!lredOminan!Iy marse: vety Ioose(n=().
4}.Ioose(n=5-10}.l11!ldlumdense(n=11-3O).dense(n=31-5O),very dellse(n=51~t MoIsture (drY.moist. wet): Color; Graclation (reIatiw pen:enIage:! of soil c:omponenfs.lIO modifiers);
Plntlctty/COllealVaness iPfedominanIIY fine: nonpIastic(thmII=none),sIIghIIy plastic(t=1/4-1J8),Iow pIas!icly{t=1J8.1116),medIum pIa$I!cI!y{t=1l32).lIighpIastiy(t=1l64J]1lprec1omlnanlly coarse:
c:oheslve,c:oheslonlessj; StratiIicatIon/SIrudIInI (blocky. massive, Ien$ed, etc.){conIaGIS:&I1arp.gradatIInaI}(becling; hDIIzonIllI. inclined); Cementation (noll8, weak. moderaIe. S!rong); Other
Descriptive aliments; Geologic OrigIn
51= ~ Number, SP =Spoon DriVen; SO" Sample 0epIh; ST;; Sample rll!le; A = AnalysIs
BZ = SmathIng Zone; BG = Background; SH = Borehole; CB;; CUIIlngs BIn

FormF·1009
517/03



WELL COMPLETION RECORD

DETAILS OF CONSTRUCTION
Date
Completed ~/1!'(tl-f!J?
Borehole Diameter (in.) t3 ('4
Type and Size of
Casing (in.) 2-f/ 5~1t4cP1lG
Type and Size 2." '5.:.4 4c-Pt/C .i.-VI ~ w
of Screen (in.) 5(:'.-1, ~ "vtf(c/t. w/{{)/LC

S.~Hd
S~reen Pe~oration (p ~el'''t.1<k:')
DIameter (in.) ,D ~J(.;.

Screen Length (ft.) 5~
Centralizer Depths (ft.) 1../e:>")G
Completion Technique
1. Type of Filter Pack and

Placement Method/(.12-0 5;/rc,* 5?t'L"J d 5t:'!7i~5'J;~, <;:;<'ll.i
2. Type of Bentonite and J

Placement Method NC! I-t '€ .

I~.c 54'rcc't 5::.<et fi '5c.he~ It~ ~<tli.d
3. Type of Grout Mixture and ~'::;I<-s.1 ••

Placement Method ' >( a r

I'uet'tf (Zeu.4t-Lf ?CJtll Hz}] i '14}ewl/;ud
Description of Potefltlal Problems
WithW1H:

-bUt..' i4: 6'C':ccil'6Lt-

Surface Casing: Type J4el:c:L/
Diameter t3 IIs: Length~'

MATERIALS

Cement (sks.)

Filter Pack Material
(ft.3) .

Casing Material (ft.)
D Bentonite (ft. 3)

'3 .....~o(. 0 "5a.~
4t?-

--:- le/L-C. SQ'~ L'f ii. ~ea.-l-~ VU
Top of Belltonite ~
Seal ()_

Top of Filter Pack :3~ ft.

Top of Screen 4- €- ft.
fj'

q;.. 'SoLJ-J)
iOe . I

I

3

ft.

Development Technique

NOTE: ALL DEPTHS ARE REFERENCED
TO GROUND SURFACE Bottom of Screen

Bottom of Hole

.r.6 fl-r>
IDe- ft.

GROUT
BENTONITE
FflTERPACK

EARTH TECH



£ARTH@)TECH

Borehole Log (Shallow)

o

Site: - LoclD:
zt:.sc.o MOc...., PU-o'f .- -:::t:L-ofoIL u) ott
Project Name: Project Number.

It 2hztj/oZ- Sheet: 1of~4.,11 A. /7S}I)/lS:: 7"!:..1 JWJO 1It06 UGD
Drilling EqUI~b /i t9 bl DateTrnne Started: - Total Depth {feet}: __ -

~/ti ot:., 1~60{ 1-1.-5.;
Drilling Contra~ , /)-JA~ Finished: .' Depth to Water (~:-

Oe~ II 8 /lDct 11..e::a --vt;)S••.......
Driller: (.2 /£obeYr~h t Water Added (gal): -
Drilling Method: - BolehoIe Diameter (m): - Ambient PID (ppm): -

~I+ b t/t_f, 1/2 YJt#~
Drilling Fluid: I~- Logged~:;, Svh/~~; Checked By: ,-

SamDies

= = CD
CD ~ E'" Q. E -=<D

~ uses Litltologlc Description ~ CDS :2 i= RemarIIsc. lD -~ a CD:S en Q.c: .sa !!l.c (.) -aa. (.) -8 E Bo.
~ E , (sample details, odor, etI:.)

CD CO go. ~ CDC CDCI ::l c.. to Z c::~ <D en

- tI!z'{ (I Va RolL1 ~ I 11;1 t1-J.i'{~( - - -
Ii-[ - d k.. J;;VVI 4-1V( L LL

2,6- e M-cilL t(c{ ~v.".(dvlJ c..c~
f-- -Zt.£. "2 'U·z.f' t c i'LO Pto

- f,"$Ib2.""~lJ tlc>"'- pfa..$ Ic...,~~ t<k. 1-~~ • M-l-- ~t Ii , I>~ ~td ML Zt.
fe:fl- J1.-f - d.k- '{,d ro I"V\ CD~se ~ 1G' D ISz .()/z..(JfJw....;/~- ~ , tjf'iLf ~fS, 5J'-~"'f>~H-fc:..'-f ~t k :5 .. /, 9liP bUt /'10- IN ccc: '7( If- alo" "'c- a: £I'"-Ht •...fX,./w,? <5df i1../dt.. .) ZZ- 4 _.pl,l ~11~~'D - 7ye- . ~bl,'>{.@_ 0 e, u,kl/4ivlQ.

0~ t.l
!J

,-

- qr41 VLec:\ {?S1..t.tv- $4~ sl:pebb b<s ~ I~~t,lV't( ~i(,~ , ~'CV\.Ll pet- r 2e. 3
~o (; - ftc\. e Lc~..•..\:-4.--\--e,'2- ~-.{~. 4ft, l· old . r--- •...,~ - [35 t>1-

l;Li-((£'ef1 Y).P lCI{7J ~v...- '7 C;~ ! i{1.., (; (/'VI1. I ~<-t.p~ IWi{~ .@e..<- .8l... a. 31'11'J.-.PID
. "'- ~~t\t~ sc.c::.;h~;\i~~ i i?e-t-- i; 7

- cdev I e:.t.c.- ~ C , .
tOG

1 - f0-~ N tP(·Gc;. lC£ \~Jt ~2"f Clc'~t.te.-~ 6
- llA<7l.]'t:'j sd.t-"'•....~&i{2i~-"+, ~ \!- :fJJ I!... ?- -Tb ~ \-z!L

£..O(~ j ~ "v ( -:;;~ $~:H\.d· . ti.", 1V'ctlU'

~
~tt-- to 1..'L- t+e~~'-e. <;~/'l.s- C'<.\;\CIA 1'ir<lW( ct4~ I tv- bd ' l~- U5~V"\i-OK e.-il' dtt~(j COl!> Dep~ P~D Pc P i!.P- t7L l t:-t;:>w.~ lJ -Ll Wt'_ t;)4!.M Vi ~ ~ 5>-1o~ -ie« /100,.~ ~ VI \.~ •.\vt.Vu."~~r~v

- ~~ 't'lo\-'e.. \ ~ e: 1ItZ..
~eL;

~z:_$s ~o y~o
l..G . it' ltl hel~ bo @~'#L~ 9~-/O!' uz: Bz.

::\,~

5

10

15

USCSNAME;ConsfstencylDenslty[pre!lomfnan1ly1in8:YelYSOIt(n=(I.1),$OII(n=2-4},medlum$\ii!{n=508),S!iIf("15},'IIlIYSIiIf(n:16-3O}.hard(n=31~V[Jredomlnanl!ycoarse:YelYJaos$:o.
41.!oose(n=5-10),medlum dense(n=11-3O).dense{n=31-51l},velY dense{n=51-tlJ: Moisture (dry, moist. wet); Color; Gradation (relative pen:entages of soil c;omponeni&-no modiIieIs);
PI.stIclty1Coh8llv.neu {predominantly fine:nonpIas\iG[II1I},sIIgh1!y pIasIIc(t=1/4-111l),1owplasticlty(t=1/MI16},medkm pIasIIcIIy(l=1l32),high plasfici!y(t=1I64)JI(precIominanI coarse:
coheslve,COhes!Dn!esSJ;5IIatificaIIon/SInII:tUr8 (blocky, massiVe, lensed. eIc.)(conIact5: shIJp. gradalicna!)(bemg: hor!zonIaI, inc!lnedl; CemenIalIon (none, weak, moderaIe, strong); Other
DaacriptIve Bement&: Geologic Origin L /
Sf:: Sample Number, SP = Spoon 0rIven; SD" Sample Depth; ST:: Sample Tme; A:: AnaIysls
BZ" BreaIhlng Zone; BG =Backgrouml; BH = BoreImIe; CB:: CUItings BIn

;7d-S~e tflZ;e- .
~v~ f~§..-/Z~ .
1/2 e -7e 2. U fJt/'C-- t-J /.;; "'j;,1/C.. po~ ~1'01- 'SLrc::eA-

~e-/~U// J!;j:)/·~;L~~.,
/t)jzP 5~ 7'0 .

FormF-1009
5fl103

<



WELL COMPLETION RECORD

Well Head Elevation -~ {p 0 t '-ft:"
Ground Surface Elev. "'-' ~ '1. 0 '-t
Well Head Completion Method

8"FIlt4' /IW/.I",f-)/U~ ......,lce~J-c¥frgY\
Drilling Method/Rig Type #SA- -JB-il M6"j

JOB NO.: tr 2&.2'-[ D L WELL NO.:;;LD M.J·-r..J?1 HYDROGEOLOGIST: gtix:Y!lp<?/;J;e;-R._
CLIENT: 13taS-[{5;>L DRILLER: 12- teohell'SOI/L

WELL LOCATION, ~lfPe t5coM<- DATEmME: 1'fa/f-!;II~01 17"",
~ (!~(&4 1z/0? &~cc>

DETAILS OF CONSTRUCTION

Date

Completed ·~/~fpf
Borehole Diameter (in.) -li Yt/
Type and Size of PI
Casing (in.) lYe,~ I/o e.
Type and Size /,$,/.,.,U-O AI" ~I wi a '';>uJti72
of Screen (in.) W/ ctltS/> ~4+'IdpJ4t.(~ftl1,~~~
Screen Perforation
Diameter (in.)

Screen Length (ft.)

Centralizer Depths (ft.)

Completion Technique

1. Type of Filter Pack and
Placement Method

IOIz.()~ftC4.i '3(PI)O~,l,4'A,~A,.uJJ ~'1Jen"~
2. Type of Bentonite and

Placement Method

qJOVLt .
3. Type of Grout Mixture and

Placement Method
9<111~,.Ia,J"'k 'eJ II~ I fh(),..~d

Description of Potential Problems
With Well:

M/~ 19vdeH.ei

Surface Casing: Type gdd/
Diameter ~

Length I t.I h

fJc.J MATERIALS

~~~ Cement (sks.) /---
Filter Pack Material 3

(ft.3) .

Casing Material {ft.} -' 7 ~
Y ~ Ben~nite (ft.

3
) JtML

t, ~ 2'~/~.s;/IGe, .s;,t.,,~
1£- IOjz.o 5~1'C45~

Top of 8enwRil$ C:n--ou.f 'S ft
Seal . £)_
Top of Filter Pack S ~ fl

Top of Screen '7~ ft.7zt..
IZi.

NOTE: ALL DEPIHS ARE REFERENCED
TO GROUND SURFACE Bottom of Screen

Bottom of Hole

o/2~ ft

12.~ ft.
Development Technique •

~HdNI~
I GROUT

BENTONITE

FILTER PACK

EARTH TECH



Site: LoclO: -
I'SClo Plt,of' A~J:-\ rc.oIwol

Project Name: ·/Je=,CJtPG t"$.<:D ~() c ProjectNumber. Il2.bZt[.,t)"Z... Sheet: 1of_ ~ ~
A£eA.- P tLf') ..,.

Drilling EquiPl1lent: - oaterrnne Started.: - Total Depth~: -A.c,'[;' I f e -bf Bli7ol!! {Dba 10_
Drilling Contractor: t 1 . Datetrune Rnished: • Depth to Water (feet): -

l5~\.·l 1;>", I. .l ~ 51':)..} 04 (q~o ..•...1.8
Driller: ( '" Water Added (gal): -+2., t20k:=.v-Son. tVo~
Drilling Method: - Borehole Diameter fm): - Ambient PID (ppm): -mA 81/<"( 1/'<) '" '2....
Drilling Flui~ - Logged BY.: - Checked By: -

ONE . R r S~l ~~!':'eP-.
San DIes

.::- ..,Ui CD
CD ~ ECD Q. E~ uses Lithologie DeserIFrtion ??: a>.e :::0 i= RemarksCo ij; ~~ 0

~ en ..ali .Q 80. (.) ~(.) 0° E ~ E (umple details, odor, etc.)•• . en :::0 &!~ '"Cl - Q.• ::l c.. co :z m co
0

~\A.1-e",· 4\1"\.\1""'';4.. ~ ~ l\ I ••.•...d~ b 1'''-- !>llt ~;J,J.:-~~-,'x I.AJl"'~(·'~"
&fV~~ e..let."",\-$ i iMOl.S;.\ tW"A.~~~. Au.- LVo.t-cv; ~~J"'~l4-\. ~"'\\i."~W'\

t-ri'Y.. (F-( LL) ,~~. ~'- ):>V'll\~~<.Jl\....~\.\ a\.. 5°~

-
bVI-!tt'"",.-~VJv-<A\Avj)¥~ r-- ~

5':,.
51- 'A.-{.L rze.,.. :2 ~ p'i.J (Gte fl't>l.I.35""\'J .,,·\UAI s'-i; ML t- 5~ '" z- :2~ 2- ez.; ·-P(tp(t;tP - e,"~e ~ ~\a\A"', ~"7~. lDe~ .

P ~ lite.. ~t eao-o,,\4.~ v , (~ 2- 5~~ P.~~D~- ~l: I ~l<;.t-;CC£l~. e- 'ff.
r-- 13- ~ 3 P tA- (B f'~ .q~ e:

\Yt1J I :t a~ ~\.\a-v1'- ~t H"~7.t~~ ~ :.'l..- f;J. z:::.- ...
- ~dv\..IVd~if4_~ C"'r-'-- }o~~ ~: ~I sf 4,~ ~lAAvf ~.t ez~
• .gz- 1;>toIR f;I 'B>~- I>: ah r-W ( ~"-Ir>'yV\i-k>.t~bu: .-""-

'"~ &- _piJ '2. t;""i'D ttswI ~)t~ _~~ -- ~+ .9
0- ~k; !-- 1~ ~~ 8~ 1-1''\0; II ~~ ().\- ~ ,DlO ,~ ~~~t-£>J,~C2,c. ~ ~ "

(O~ - "Se1~wi,,~w~~(,- "U')

'2 .•.. $5 ~~.tO--5-- ~J.~\Vv4\;4~l \~,t-~ ID ~.,f--Gtlv fi,lb!'L "5 6" Q

\?a.s I~~T'w~ ~ .- ~'jf) '1vdtJ"io ,"•..•.''''f to - -lb-

l~'tl ;(<(-1 (f41Jlq4~~le1~s{!s.w /~ H~ce.. "i!A>v~\e.
c....,.J.. q,,,H \JJV'\~I.bS'%<"1~ 5~-t>. ptd. ~(t.a% ce .cto. V' $~ ,d'(. ~ iA.t'S ,4<>e-t RJ. L'{;£b

5
&I\A) l 1~-q'" f:>".\. ~l$ 1="~1:::I

EARTH@T E C H

Borehole Log (Shallow)

uses NAME: ConslSl8l1'YlDenslty [predominantly fine; YeIY soII(n=O-1).soft{n=2-4).medIlIm stil!{n=5-8).stiIf{IF9-15}.vetY SIiff(n=16-3O).hartI(n=31~JI !Iredomlnanlly coarse: very loose(iI=G.
4}.Ioose(n=5-10).medium dense(n=11-3O).dense{n=31-SO).very dense(n=51~J; MoIsIurI (dly. moist. M!); Cokr. Gradation (relative percentages of soil c:omponenf:&.no modiIien;);
PlastlcIty/CobesIvanesI {predomlnanIIy fine: nanplastic(1h!eaIznone},sIightIy pIasti:(t=1/4-1Al),low pasticIly(t=1/M/16),medIum plasIIcIty{t=1/32).high plastir:i1y(!=1l&4}]J[pledomillllulIy coerse:
IXlheslve.lXlheslon1esst StratificaIIon/SIruc1ur8 (blocky. massiYe, lensed, elc.J(l;DnIaCts:sf.1a!p. gradaIIOnilf){lll«mg: horiZontal, inclined); Cementallon (none. weak. moderaIe. SInlng~ Other
Descriptiw Elements: GaoIogIt: OrigIn
S#;, Sample Number, SP = Spoon 0_ SO "' Sample Oeplh; ST =Sample nne; A "' Analysis
BZ = Brealblng ZDne; BG = Background; eM = Borehole; CB = Cuttings Bin

FonnF·1009
salD3



WELL COMPLETION RECORD

MATERIALS

Cement (sks.)

Filter Pack Material
(ft. 3) .

Casing Material (ft.)

Bentonite (ft.')

JOB NO.: I ( "2Gl\ '2.' '2.0 WELL NoICe> 1:vJO ( HYDROGEOLOGIST: Pr ~Ia 'S.. ,&-e~
CLIENT: ~~\..STDI.- DRILLER: ~. RCl?-<£I5.$fFd
WELL LOCATION: :I:."3e...o k>\ L.e>'\ t\A..D<:::. DATEfTIME: e (2 •./ O'i t.3 ~o

-A.etA-)-:;;'. ~~4:S e .ue-cA\?G

DETAILS OF CONSTRUCTION

Date
Completed 8/2./~ 4
Borehole Diameter (in.) 8l{4
Type and Size of u. .
Casing (in.) ?~-rife.-?v4 2 ~tu..sv~~
Type and Size .(
of Screen (in.) .D l 0 .$$~~A504. 2. '
Screen Perforation .'
Diameter (in.) , D to WU:-.e., W '('~

Screen Length (ft.) 5'2..
Centralizer Depths (ft.) tJ,p~v.
Completion Technique

1. Type of Filter Pack and
Placement Method f:

to/V> Sife.->t S;~'f- ~rW~thC-<4 ~~

2. Type of Bentonite and
Placement Method

" lovteVs~fJ,

Well Head Elevatio., -- ~ ~ ,l.rs-
Ground Surface Elev. .•••..k,7 f 00 .
Well Head Completion Method •

F/a41fot..bUVI-!-'; 1$~de ~~ 'l.- f8 u
Drilling MethodlRig Type ffl A-l/J4Yh t:/ IJ..~I

J .
Surface Casing: Type !5kd ~~

Diameter ~

Length Iq 4<,r

/

ft.

3. Type of Grout Mixture and
Placement Method r

tj ifP flY ri-I ~e-e11- IV ( rtp fdII~{)/tv ex:
Description of Potential Prob ems
WrthWell:

nf»tR ;ev~died

Top of Bentonite

.oto Seal

~e.eJ,. Top of Filter Pack

'SS Top of Screen
o10__ - 5u~p

iO?-

NOTE: ALL DEPTHS ARE REFEREVCED
TO GROUND SURFACE

GROUT

BENTONITE

FlLTERPACK

ft.

ft.

Bottom of Screen

Bottom of Hole

If)£. ft.

IO~ ft.



 

 

Attachment D 
Groundwater Sampling Forms 

 



 

 

Baseline and Pre-ISCO Groundwater Sampling Forms 



CLIENT: ~S <t;9 L.
LOCATION: ~b-lS~·.o P/LI>1
PROJECT #: ( {2b q..z.,. '20 ENTER WELL LOCATION:

INSPECTION

Label on well? YES ~O Is cap locked? YES ~
Is reference mark visible? YES ~ Standing water present? YES (i<jQ)
Condition of well: ~ Any indication of surface runoff in well? YES ~
Weather: ~ Air Temperature: «~.s>F .

Notes: ~~'f l~-:n"\&~\ed =rzo 10? --l:::?e ~)el('~~ -(l"t-{ loq a ....,J. SC~'-'-f l"€s"k UMiIv~dtoj~ty
~...:r---tre.'J ~ >l'E:.1C:-~III.Ae..YV ~ 'Pt1w'A ,~ 'J-t,.. v'S '-b k6.A "G{r-I£ v- :i--t..... C:-L"-v,-,-,>lUA..o 1

STATIC WATER LEVEL JUST PRIOR TO PURGING v

Date: '1/?-1 / c r Time: AM/PM
I I

~NIC~

PRE STEAM CLEANED

Measured with:

Decontamination:
Depth to Water:
Length of Well:

CHALK & STEEL TAPE

01 WATER OTHER(b..-CD

WELL PURGING /t;
Date: '7/7-1 f

t
/'i:A i' Lj.)C)t;WI- Lc.J / ctYAfoo/k V

PRE STEAM.t{EANEO 01 vIA TER OTHER

Begin Time:
End Time:

AM/PM----
AM/PM----

Purging Equipment:
Decontamination:

CALCULATION OF 3 CASING VOLUMES

ft Length of well
ft - depth to water (before purge start)

ft = length of water column
x conversion factor (2" well) 0.49

= 3 casing volumes

HIGH(§)Yield:
If low, recovery time:

f.>o gallons

,( Z 50 $->4("'t\:mllminor

Umin

Actual volume purged:

Actual purge flow rate:Gallons
Notes:

Depth to
Water
(feet)
<0.33'

pH Conductivity TJJ.rbid ity D.O. Temp ORP
(SU) (umhos/cm) (Nftj) (mglL) (0C)

C;;;J,uJ'1
+/- 0.1 +/-3% +/-10% +/-10% +/- 5° +1-10 mV

10.62, 0.148 t) < t;r ~.ee S.bf -55·3
leiS (f)Ji/1 (").,DI f!),i{'~ ~,l!)8 - 57.'?
9',5L/ Or/tit! {),()7 [tis • 5)'1 .- 57,Z,
9'.20 o, lif "( tS) <0"1 [;·31 5,1£5 ,- 5":511
(!} »: a,{t.{f- o . 0 "/, '/') ~ !S,It: -5'6.0o. 1

~,-bL.. Odt./1 o.co e. Sf: 5,0f3. .~ '5"5,<1-

Ferrous
Iron

(mglL)

Time Volume
(gallons)

Start: l15~ .~ IC,.() N/A

'00'2- N/A
180 "5 N/A

1810 N/A
N/A
N/A

N/A
N/A

T I / N/A
N/A
N/AFinal:

SAMPLE COLLECTION
Date: '1f~( /oq Time: /8 AM/PM Method:

( f

Appearance of Sample: Actual sample flow rate: "-" tOD ml/min or

Umin
SAMPLE BODLE COLLECTED: &-,,-,tt2~o-=D_t,-----<-I-,-/I-_cJJvb'GIv I ftrlL D£..tJ J eeo] ~ l6 2.;A-K:.I;JJ

021J/CMCC/':'-h l-O,

SAMPLING PERSONNE
Name: {l..,. Sc:;Vl e5'S~v Company: kL.o I'V'\..

/



CLIENT: '~;LStJ 1? bt
LOCATION: f0 ~ Ca.p.::: 1=-SO::> {
PROJECT #: \ \ Zh tt/Z_o ENTER WELL LOCATION:

TP

+<:o;L( t<JD 7..

r------------------------------------------------------------------------------------~---INSPECTION
Label on well?
Is reference mark visible?
Condition of well: tU~
Weather: =at:~-.-.-:"".------
Notes: ' . --:---r..

We\\ l\A?\.k.t..s cJ,.)o{"c\ 7-1'5 ~"*-IIM.-,n . Te~l.y~e,~a....'tl..L~

YES ~O
YES NO
YES NO . I

"'-~S-~

NO
NO

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

STATIC WATE~ LEVEL JUST PRIOR TO PURGING
Date: 1/1-"1-.. / 0'7 Time: AMiPM

{t ~.o'\ { ~ l:.:> --

Depth to Water: ~ S' Z (
Length of Well: _cy...!.:...:~_o _

~:~~
PRE STEAM CLEANED

Measured with:
Decontamination:

CHALK & STEEl TAPE

01 WATER
I

OTHER I
I

I
Purging Equipment _..:..!1;..::;'31_"k1'----7....Lf--'..· r;-'-7~_r.J :t::==::;t
Decontamination: PRE STEAM CLEANED DIWATER dOTHER'

J

HIGH (loW'; I
~<;t--a.(~e ·:(iOfl1~V\.

rJ IIActual volume purged: I gallons

Actual purge flow rate: <:;e<5 hQ mVminor

WELL PURGING
Date: t -7..-7....-0 '\ Begin Time: 1(,L {

End Time: ,0. } ?

AM/PM
AMIPM

CALCULATION OF 3CASING VOLUMES

?.6 ft Length of well
5.}"'1 ft - depth to water (before purge start)

d: 51 ft = length of water column
..-.;..2 :2-,( x conversion factor (2" well) 0.49

Gallons = 3 casing volumes
<t:el kf2t!' 1-7L-" 7 {;;Je[(

~--------~~----~~----~~----~~------~~--------_T--------~----_T------~----+I-·---Time Volume Depth to pH Conductivity ~~TU:~)' 0.0. Temp ORP Ferr,ous
(gallons) Water (SU) (umhoslcm) -{N (mglL) (0G) Irbn

i(feet) (mglL)
<0.33' +/- 0.1 +/- 3% +/-10% +/-10% +/- 5° +/-10 mV !

Yield:
If low, recovery time:

Notes: LJmin

Final:

Start:
;·7-=t 'f. g3 11<1.3

i.ss !j.75'- ; (,ff, 7-
t , </0 "/, <;; I Ivt.r.
\'2(;" '-I.i- \ 1~7.3

i'07- '-I. 9(,
I <il. t(

Cl.Cf5- \.),50 1'-1 1,0
(.l'6 tin fJV.,1

;'~OL
I~D'l. S', q-.:.

I--:};S S,~(....
t1ZS s'),/
11:}S" 5;S'c)

SAMPLE COLLl1CTION
Date: ?/2..1-. / D '7 Time:! 75'S" AM/PM, (

Appearance of Sample:

SAMPLING PERSONNFL II
Name: M· l.fe/t.{;fr;h J fl. ~,lde~EIL Company: /J;F~/~

t I~ _1_ _



CLIENT: ~ '~L,,::>\-n\ ~ I .h
LOCATION: )..)E C~te~~ ,-\,\bl
PROJECT#: ( /2..bLt'Z...,20 ENTER WELL LOCAnON:

INSPECTION

~

G0Label on well? YE NO Is cap locked?

~Is reference mark visible? ES' NO Standing water present? YES' ~
Condition of well: I{)/? Any indication of surface runoff in well? YES I
Weather: . (!/~,;,~ty: . Air Temperature: - ..~ tf-EIl.
Notes: ?~ ~ ~'\..."th.l c.~\ l\oV'cd-ec\ ~ ~"DO~ {...6'-i. o.....t)P -c"\l-d

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: -1/J.-.!LI c 9 Time: ArWFM)

r I I

Depth to Water: q, {)tQ 1)'7C Measured with: ~NICT~ CHALK & STEEl TAPE

Length of Well: /5,/ Decontamination: PRE STEAM CLEANED EA5 OTHER I
WELL PURGING

Purging Equipment: ,t(; 1/' ~ TZI/)hOd' r-; 1Date: '1/'L2--/01 Begin Time: 1.3 yi;, AMIPM I
I I

PRE STEAM'ClEANEO IOTHEREnd Time: AM/PM Decontamination: 01 WATER

CAlCULATION OF 3CASING VOLUMES I
/5 - I ft Length of well Yield: HIGH LOW Itq.t:i['. ft - depth to water (before purge start) If low, recovery time:

rL-j- ' = length of water column I
ft

I~ x conversion factor (2" well) 0.49 Actual volume purged: 1 gallons

Gallons = 3 casing volumes Actual purge flow rate: L... L50 mllminor

INotes: Umin

I
Depth to &; Conductivity T~ D.O. Temp ORP

ITime Volume Fer10usrl
(gallons) Water ~)'l-- (umhos/cm) (NTU) (mg/L) (0C) Iron

Ip/' S.·,l ""J-r
I(feet) (m$lL)

<0.33' +/- 0.1 +/-3% +/-10% +/-10% +/- 5° +/-10 mV !
Start: I'-II.S- '7, 1; fi3 II -zt:: C>374 c ,16 0,:5 ~ /.(";8 - ~(;;fz.. N1A

I 'f~ C; ~4 q ,,2-"7 II 1 i7 c. ')0'-/ C' ,i7 /')5'( f ,10"7 - 710 'Z- N~A
1'13J '1 9. tfy 1\, ,? s o '$'1\ 1- cJ \ 13 (l,) t- {!in - (d"Z N1A
1'-1 ~q 7.2.- Ie ,G'f1- tl,~;;-S ei t t.vN' ,,1S ~'73-'l N~A
N'17- '1,.'3 (0 :7'7 c;, ~&3 d.1I o/to t.e S- '-IC,7 NIA

f ,;,<{ G I(h<fq 0,361 ",,1'1 o. J!? I 'irS' - 70, / N/A
I <'f)' J A- q.'!.! (u .r c "f, 3'5<-j c. I7- iJ,.sy "Z_ ,,,::00 - &<1."] N/A

q.,Y] Cf:i' t c), -p<¥' t.-~.17- CJ. ?t ;,1cJ - !Q~b
I

IS~( NlA
C1',00 0.('1 ltJ,e-6 /' ql ,-'if?-,' I

I~"C ~. -13 c. .~6~ ~/A
'1,37 0,(<1- /,B7 ' I!3z~,-"

I
15'1..~ 9,<.1'7 d.3(:,Cc c .t= N/A

56't:: ';;a , .:»: FII.}/iL A-j '() V~ ~/AFinal: ",_\L. ·~v ~

~ SC~
I

SAMPLE COLLECTION I
Date: Time: AMIPM Method: t/d; n ~ ry Dl(/9bj I I

II
I

Appearance of Sample: (4f'(Ir; t-V ji I d; .(J I!!l..t't f I /0, Actual sample flow rate: ( l.5C 14£ mVmin d,r

'lfr ~~{(:k~ t';J~ IfJC0ulff.d: {pilLV;r t-",,~~r Umih

/ I.SAMPLE BOTTLE COLLECTED: ocr J..fc..J"/.c ~(iV"; 02 ,-1 [ + Ci.v'·''-7-e.~ -G:.(<. DRe II?e..c / A--/L 1DZ AIL(()~ fPv\e..~ w UC2..L
I

"

jSAMPLING PEFS~~NEL '" l1ft,
Company: ke{)rY'M ;1,. - t-- Sd "Name: -c : .~\ • t?S,>e.(<:.. ..L_



CLIENT: tJ,.-%.:\!> rDL.-
LOCATION: tff o-:J.pf
PROJECT#: illGZU,L ENTER WELL LOCATiON:

INSPECTION GiS)Label on well?

ba1&Y
NO Is cap locked? NO

Is rererencemarkvisible? NO standing water present? YES

~Condition of well: Any indication of surface runoff In well? YES NO
WQathar: (l (.t.a" l=Q A1:v-f l .., C.IQ\/J~ AirTemperature: 'Ii)~VSl, ,
Notes: ~c:~"",pi'V\~ ~v""- POSt ~<,..,ve-'r.e -p....v~ 0""- g/o'/zoo9, wea. ,ot.w~.u.lbv" &/~/~

l\"" ~'tXI"' .•~c; '~ ,\;kv l\"",\,u".,; £.'i \\~ dlt\V' b--"" '.\4 e-li.-f:oI/ev'-t ::J-;J<rC :y.i-+V()l\i~ ~~\ <J SnIZDr:<=i A""'" .

STATIC ~ATER LEVEL JUST PRIOR TO PURGING
\I I

OatQ: B t, /1..00 '1 Time: ,030 AMfPM I:
I"r:

8/7/2-001 T.-Ale:- ',/,I A""'-
I

Depth to Water: l,se Measured with: ('ElECTRONIC T~ CHALK & STEELTA~. ,

Length of Well: If, qo Decontamination: PRESIEAt..'CLEAi\lEDCDIWA~ o~ i
I

waL.~~1 I!5"OD 9/",/2-"02MfiJjJ
I

Begin TIme: Purging Equipment
i

[late: ~ ,
I

End lime: o6.:JO @uPM Decontamination: PRE SJcAMCL.EANEO ce!1N~TER) !OTHER

CALCULATION OF 3 CASING VOLUII.I!ES 9/7/UO'1
11,90 ft Length of well Yield: HIGH G.~ ,
'7,~PJ ft - depth to water (before purge start) If low. recovery fune: 1'"2... I~C~ V" os. i

A- (32- ft = length of water column

~,/~ x conversion factor (2D weU) 0.49 Actual volume purged; 9Cl1\Ons ,
Gallons = 3 casing volumes

I; ,
Actual purge flow mte: mUininor

WEL.L l'Lt:.,...~ 'DraJL~1Vfto~ J Z 1~)2..Si2£uvev1 II

Notes: Umm
AU..-C\.V~ ..•- C!£J ~""" OoT ':lI - I i \.-t-c.r AWl. 1o.&.V~~ r7"1'0 \-0 ZOOO ~

Time Volume Depth to pH ! Conductivity Turbidity D.O. Temp OR? 1/ Fert°us
(gallons) Water {SU} (umhosfcm) (NTU) (mg/L) (0G) i! Iron

(feet) II (mQJL)
l Di(O 1-/ P 1..1~.33' "..,~.Jffl-0.1 +/-3% +/-10% +1-10% +/_5° +1-10mV ,

Start: HO~ 10,5 ~UA-~.S- .LQ .,Sl;f OlZ~' si. ,.. n ss ~r~ \zCJ N/A. Iti,8 "3 I s.rc 6r)..S't( 78. '1,.- f )I, ,",0 I /,_" I /14 N/A
'" Q

e>,70
II~O 1.0 lli'(l ! ~·.tJ~ b.t.5 ~ 5V,' 7'(IB 5,'11 ID~ NiA

I ~ -,4-td il '3 s- i N~A

13'10 J If) S- '11 s-t ~.'1- 0·1>' I rO,1 -Z D-'l. S', ~V 10(, NtA
'l~IN. .,0;. ",A \'wVv~ ~IA,.) R('w-- I NtA

• o I NJA
I I I ! I I NtAI

I NJA
I I "'fA

Fmal: I NlA

SAMPLEC?~/FCTlON ,

Date: ~ I 'UJ()~ Time: 0$30 ~M Method: - -i---pV!. ~ ••...ci2......,\ 'f{>oC 1..J

Appearance of Sample: -.C..(uy- Actual sample now rate: IOO"'''1.'-f~~ rnllminQT

?J -I U~e» 4t"! h..LY, ?,.J. $'0 Wllo- fbi..iJ to Vorll~ ikL-
L'min

. SAMPLE BOTTLE COLLECTED: i

.SAMPLINGrER)9N~; ~~. .4L-
A~L(j WtName: /7 ,'V" ""C'l " I/~ Company:

V



CLIENT: rYt'f..5'1t><..

LOCATION;;v/Z CAR€:
PROJECT #: (llEi z-t.z, ENTER VfELL LOCATION:

INSPECTION
Label on well?
Is reference mark visible?

Condition of well:
Weather:
Notes:

STATIC WATER LEVEL JUST PRIOR TC:PURGING 1'">/\ <J I:
Date: Olf 08 Dip lime: AMlPM) j;,

(ElECTRONICT~
PRE STEAM CLEAI..••'ED

-A.&;O
g,qo

Depth to Water:
Length of Well:

Measured lIvith:
Decontamination:

CHAl.J< & STEEL TAPE .

OIWA"iER OlliER '. ,
I •

Purging Equipment \ypa;v ('V\.""~ t()iIV ~.

Decontamination: PRESlI:AMCl.EANEO 01WA~ !OTI-IER

VliEL.L.PURGfNf
Date: cfi ~Of:>1(lIP Begin Time:

~~~\ ~) 2.OO11c End Time:
CALCULATION OF'3 CASlNG VOLUMES

6.4 0 ft Length of well
4 ,(,,0 ft - depth to water {before purge start}
~ . g 0 ft = length of water column

1. i01 )(conversion factor (Z well) 0.49

Gallons =3 casing volumes

HlGH@ .
\'2. ",aU ~ !

Yield:
If low, recovery fune:

Actual volume purged:
Actual purge flow rate:

Notes:

Time Volume Depth to
{gallons} Water

(feet)
<0.33'

Start: l550 b·f A.7 S- I
11;0'1- i.o I ~.co I
11.:>16 :2.0 5.2. s- f

IcP24 I 3.5 t; .. 5"' 0

'''3':1- ·.••.0 (;,.62-

i,
! I

Temp OR? Ii
(0C) II

FerrouspH
(SU}

Conduc!Mty
(umhosfcm)

Turbidity
(NTU)

D.O.
(mglL.) Iron

(mgJL)

I +J-100k +/_5° +1-1OmV
,(,,>4 ".»1 I n·7

I (p.,!/ I (P -'to /?-;
.~. 01 S-.2-1 I i/1
'1.o~ r. 17 /1'7
7.ft) C/~ 1/ b

! I I

+/- 0.1 +/- 3% +/-10%

N/A
N/A
N/AJ2{
NlA

NJA
NIA

F'mal:

SAl'JlPLE C0¥ECTION
Date: (:It/oB) Dh Time: I {,i(OAMLPM7 Method: t'trb~ ?~P
Appearance of Sample: -tu.v ~;d. Actualsample flow rate: :200 M..: L ~ -'VL- - m1fminQT

SAMPLE 80TTLE COllECTED: b voe,' s 1'2- '2..,-oML fbl...Y/3 -1 U1~A~ b\r t "2- L'mi~
(

Company:



CLIENT: g;L~JD\
LOCATION: KJ f!; ~c: J:9:-C> bJ'- \ 0+
PROJECT#: ll2..0<-\:2..~Z.O ENTER WELL LOCA nON:

INSPECTION
Label on well?

~

NO Is cap locked? cY§ NO
Is reference mark visible? YE NO standing water present? YES ~
Condition of well: &-v DID Any indication of surface runoff in well? YES 00 I

Weather: Cleuct'1 Air Temperature: 4cJ'
Notes:

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: Time: ~M

~l'-fl{?q Oqro
p~

I

Depth to Water: 3rOfj Measured with: CHALK & STEEL TAPE

Length of Well: q ,-30 roC Decontamination: PRE STEAM CLEANED DIWATER OTHER I
WELL PURGING

Purging Equipment /J1(~ ,,- -r: s:A. J ~Date: ~{tflf21 Begin Time: {bOO AM/PM
End Time: AMIPM Decontamination: PRE S~~LEANED DIWATER ~ OT

CALCULATION OF 3 CASING VOLUMES
~c ~ I1.50 ft Length of well Yield: HIGH 0 I'3,-Q$' ft - depth to water (before purge start) If low, recovery time:

b}-I2. ft = length of water column

5/i7 x conversion factor (2" well) 0.49 Actual volume purged: tb.o gallons
Gallons = 3 casing volumes Actual purge flow rate: <:::: (DCI mVminor ,

Notes: Umin I
I-L_

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Fertous
(gallons) Water (SU) (umhoS/cm) (NTU) (mglL) (0C) Iron
t2u>~ (feet) I

(m$fL)
"'Gf-AL <0.33' +/- 0.1 +/-3% +/-10% +/-10% +/_5° +/-10mV !

Start: (IoDO ',5 -t. "L5" '5:2...."1 0,7...[8 -IS·~ I·!~ 10.01.0 2...lL(· N¥A

Ih7-D 2- ;.I. '52- 5.1/2- O.Z'Zb t.s.J D,::)8 -i.t» -usts: NIA
tbtfo 3 r 4,(:,4 S.~3 c;...2-7.-5 LD,~ O,lS I ,~Li 20·-z..•..D NYA.'=>
Ifp 7"S- tf.S i,el> t;. ;L) h. ·l.:z..."3 . q,t9z, o.c I 7.5""$ 7OD.4- N!A
i1tUJ (P •..o 4,&-,1- 5" ~o &,7-Z-Z- fl,ol../ Z, ,;.'1 1--6 2..<01.{. (0 N/A

N/A
I

NlA
NtA

N/A

I\1/A

Final: ~/A

SAMPLE COLLECTION
Method: ~.j{)hDek ~~IA. (' C0) e&t-j-v;v/~vDate: ~ } I..{ f 0 1 Time: / T'S b AM/PM

L \ C~ 17£~A)G,.toD6WO'i6n?6~~V~1.6-W1l5e1!~O I
Appearance of Sample: Actual sample flow rate: mlfmin ci,r

~ ~ 40 1M.il Vl'~ w lt-l-c...L ~ b-~'D r'WLlo l ) ~e)I\.z.J rj~h . Umih

SAMPLE BOTTLE COLLECTED: ( - '2..'00 ~ pdj -~v\.W-e.S 2:) l IiA~e.v p~t~ I
l- 2..'~Viv.l L0[H-tJD3 -~.s ~D2.-! ArK(C'3 I

SAMPLING PERSONXEL A:ec....e~ IName: ~ r ~ c....l/\..- 0 SS-t:..Y- Company: ....L_



'- ~,
CLIENT: g",\c;;.
LOCATION: }\}6"Ga..pe ~
PROJECT #: I [' '2...b q"2...•..n:» ENTER WELL LOCATION:

INSPECTION •
Label on well? ~ NO Is cap locked? G NO
Is reference mark visible? ;J ~ NO standing water present? YES· ~
Condition of well: ~ - t:rooD Any indication of surface runoff in well? € NO 1

Weather: W"w!rJ &DUJi Air Temperature: -Yi3!!-
Notes:

STATICWATER LEVEL JUST PRIOR TO PURGING
Date: 81 5" lIP' Time: 1t:>~~M

~
:

Depth to Water: 7.S3 Measured with: ~TRONI~ CHALK & STEEl TAPE

Length of Well: 1,71 Decontamination: PRESTEAMClEANED COlWAT@) OTHER i

WELL PURGING ~es,.Jalt-/,. 12,/.11-:Date: eJ6/f)'f Begin Time: &>11tr ~M Purging Equipment
t t

End Time: /Ol)O @tPM Decontam~ion: r:!kTEA[VlCLEANED OIWATER IOTHER

CALCULATION OF 3 CASING VOLUMES <e.t.J ',.."

Q,'l1 ft Length of well Yield: HIGH ~ ;
,?,JJ ft - depth to water (before purge start) If low, recovery time: Pu~/J "7.e../O~
I_! 8 ft = length of water column S......,k Ir;-~o 7..S"S ;

.&'7 x conversion factor (2D well) 0.49 Actual volume purged: Z:S gallons ,
·«00 ,

Gallons =,3 casing volumes ~. Actual purge flow rate: mlfminor

Notes: ?Vetl t1&~~ ~A,it te. ~ ~~~;~~V:'''-,D~. Umin

Time Volume Depth to pH# Conductivity Turbidity 0_0_ Temp ORP FertOliS,
(gallons) Water (SU) (umhoslcm) {NTU} (mgIL) (0G) IrOn

(feet) (m9fL)
<0_33' +/- 0_1 +/-3% +/-10% +/-10% +/_5° +1-10mV ,

start: t>'i/,t; .,...~.i:» 4. 7..~J 5'.~'1 6 •.2.'3Ca IJr •.,g lI., llo8 ~A
ot:t&lS 1,0 ~.Ol> ~11 '.'ul! I 'Z..oz.8 3~ 18tf NlA
Looo l~tr ~ 5:1.J 6..2..10 /3.01 I/..l;' IB<I_tl I'iJA- /" .bJ JA .•• (,'I:lt!J 'u.P;~a:. 01 lA._ ;;,~~ 1-,:, 'S4-" .'" ..•. NfA.~ ,'""'
,~Ot? I·D 1.~ 6.1![t.f ~.•I'l'1 t1YI'I 17.~1r ~."" /S7 ..¥ NJA

N/A
NlA
N1A
NlA
NlA

Final: N1A
SAMPLE COLLECTION

)

Date: ete te» Time/S-£'O AM/PM Method: JleVl~4tII::"'. ~l> ICS"ZAJ~f!... ;
t I . ~(t>eo-':5l:>~/~ :

Appearance of Sample: Ljecl {OWL sl« Actual sample flow rate: f? mllmin OJ .
·2..(lf~p~w(~tbr-/)&//LLO-~o2/$l~jn

SAMPLE BOTTLE COLLECTED: t> :z.ro-..t~ t4-~~~~ ;
1- 20~ MJI #'. . . t

I ~ ,

SAMPLI£ERSONNE~ e»> ~__ '"to Vl~$r ._£cJ/~ r2J"... L.Lr" Ae.i61, ~= .,,:'1 '-
Name: ,. .c;d.t t-

Company: ~ , :"-



ENTER WELL LOCATION:

./

SAMPLING PERSONNEL
Name: e -~~(t%s-e\;~

INSPECTION
Label on well? <W
Is reference mark visible? l ~
Condition of well: ----=-'ft---c...::..:::.£_vJ_" --,-- -:=- _
Weather: a==::...Jo....:C>'-~.:...:=._I--_Lf'--'D===----g.. _
Notes:

NO
NO

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: B 1M('")Cf Time: D106(AMLPM

r ~

Measured with:
Decontamination:

~TRON~

PRE STEAM CLEANED

Depth to Water:
Length of Well:

Purging Equipment M:v.. \ ('-fD~~ v..J ) (1~ h".,
Decontamination: PRE STEAM CLEANED DIWATER 60~

DeJ~~~'rUJ~
HIGH @.J I

I

IL. "? gallons I
..z LOO ~ rnllrninor I

Urnin I

WELL PURGING
Date: r8t5o B l'f (0 '1 A~

AM/PM----

Begin Time:
End Time:

CALCULATION OF 3CASING VOLUMES

q, '50 ft Length of well
'3 A50 ft - depth to water (before purge start)

b 7 D ft = length of water column
''? :1ct- x conversion factor (2" well) 0.49 Actual volume purged:

Gallons = 3 casing volumes 12lU-':> / ?i14[~ "'t Actual purge flow rate:
Notes: $~\e...:i±. 6.'1id(;ftltec.,(:tW(l~ c:>"ZJ.)CJ74.0C.C:rw6Y

'\Jl<,..V-'-( (bW -Abw" YST:.. -flbW~WT.lI,I"1 ~.,.:>,tEec:..:\-~ 10'1 Si..W,,-

Yield:
If lOW,recovery time:

Time Volume Depth to pH Conductivity Turbidity D.O.
(gallons) Water (SU) (umhoslcm) (NTU) (mglL)

':roTA t.; (feet)
j ? .;-0 Ctf?uj/l~)~""c;J <0.33' +/- 0.1 +/- 3% +/-10% +/-10%

YES
YES
YES
1De.

CHALK & STEEl.. TAPE

DtWATER OTHER I
I

II. 04

ORP Feious
Iron

(m~L)
+/_50

Zol.t./-

NIA

+/-10 mV
8.0

f,.-, ~ Company Arc ttJ)", I

Appearance of Sample:

SAMPLE BOTTLE COLLECTED:

I

N/A
~/A

.I
IL- ~ _1_ _



CLIENT: ~'-
LOCATION: JA;C,,4.PI£ 5"_~
PROJECT #: (I 2fp -z.4.2P ~ £AM) ENTER WELL LOCATION:

INSPECTION
Label on well? ~ NO Is cap locked? .' ~YES

Is reference mark visible? ~ NO Standing water present? ~ NO
Condition of well: ~"cl 'r &M..JJI- •• Any indication of surface runoff in well? YES ~ !

Weather: W~~... Air Temperature:
~!...

Notes:

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: IIS-Ioet Tjme:t>"'~'--M

• l

~ON~ CHALK & STEEL TAPE 'Depth to Water: 4.DJ Measured with:

Length of Welt q"U> Decontamination: PRE STEAM ClEANED ~ OTHER I
,

WELL PURGING
Purging Equipment Revetb"../?,e.. i

Date: 8/5/01 Begin Time: Oq-(*O @pM ,
End Time: AMIPM Decontamination: PRE STEAM CLEANED dlWATER IOTHER

CAlCULATION OF 3 CASING VOLUMES NeuJ cr'uht tA.1
' .•2D ft Length of well Yield: HIGH ~

~
i

Q.,t>'J ft - depth to water (before purge start) If low, recovery time: ~4 ~ ,
~/ ft = length of water column

.2 ..I.AJs x conversion factor (2D well) 0.49 Actual volume purged: gallons
~ Gallons = 3 casing volumes Actual purge flow rate: mIIminor 1

Notes: ~A1cA.p~ .tL. i)lllJL.M.OGtv~Vf> Umin ,
!
i

Time Volume Depth to pH Conductivity Turbidity D.O. Temp OR? Ferrous
1

(gallons) Water (SU) (umhoslcm) (NTU) {mgll} (OC) Iron
(feet) (m~L)
<0.33' +/- 0.1 +/-3% +1-10% +/-10% +/_5° +/-10mV ;

start: D!:;; 5' r;,..h. ~r ~,~ /)./1&9 AJT ~.1 b',U ,,9 N/A
t:.>4~S" I.S , 5.fU. It>./bl . ~ .. ~ S".'7A 1"1l.. N'IA

1t>t>S' 2...(;> I I:. .1>6 o 17D I 9.7' 4"s3 17~ N1A

ID~;r •,~"-- I. I, l.J6. o 178 .~ 4It •• ~ tr.?.cf. 11I?,1J NIA

ID)O &J""" N~A
r, lellllJ • .- Ila ~- f'.._ . •• I, JlJ;'~ be ..•.. N!A•.... , I I I t' N/A

J~~O I.D " .'1'6 S,.4!'¥ o.11qo l"3.S •• ~«s S:"2-~ , «18. f NtA
NlA
NlA

Final: NlA

SAMPLE C/~~TION
,

~lAA:Yp _ ~~ {...(-\~.<.J j

Date: ~ {; 0'1 Time: 16:>00 AMlPM Method: i, I ~~;rllbW:sa A'tf,. sample flow rate: . ..z....:::>O _ •• ~Appearance of Sample:
l-2.'5Q ~~"'"$w.l-G $. 1-~g\loJlw(t\-~~av ~

SAMPLE BOTTLE COLLECTED: '-- 4o~vt...t~ ~/tft:,L"'! ~ ~~61" '7~~ua.e-( ,
z ; I l{. k··\ ....•·- ~/t+CLa.V~l~ ~lf)2/.,..~1()7 '

SAMPLING PERSON..!" \.
.~

. .~
N~me: Q..,~ 1,....,.<17 -. Company: !,

j

v



CLIENT: 6r,;[.,,(
LOCATION: N E:"CAPE'
PROJECT #: IrZ..ht/Z-,,2.D ENTER WELL LOCATION:

liltA-; h-rfJ,PL "-' (W-I""f
PRE STEAMdtBwEO dl\JATER laTHER

HIGH~

INSPECTION
Label on well?
Is reference mark visible?
Condition of well:

Weather:

Notes:

Q
YES
YES
~1)

NO
NO

15cap locked?
Standing water present?
Any indication of surface runoff in well?

Air Temperature:
l

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: "-b { 5 \ V'T Time: AMJPM

v I

Depth to Water: 6 ,ft,f} Measured with:
Length otWell: ,,~ Decontamination:

e-:.!LECTRO~

PRE STEAM CLEANED

CHALK & STEEL TAPE

DIWATER OTHER!

WELL PURGIf\fG {
Date: 8/ J'fJ 0'1 Begin Time:

End Time:
AMIPM
AMIPM

Purging Equipment
Decontamination:

CAlCULATION OF 3CASING VOLUME~

~ ,,(Po ft Length of well
'5 , ft - depth to water (before purge start)

1/1 t. ft = length of water column
1-/"--:--'-~~r{''f.tJ!It?~ x conversion factor (2~well) 0.49 Actual volume purged: -~. D

Gallons = 3 casing volumes Actual purge flow rate: ~ lit-/)
~Je!l c>qAJG~C-f::Pt)~6 f t)dJPLlW>C.tiWIJ(o JttS/~A

Yield:
If low, recovery time:

gallons

mIIminor
UminNo~es:

cZt
@J'

Time VOIJ.lme Depthtd pH Conductivity Turbidity 0.0. Temp ORP
(gallons) Water ,(SU) (umhoS/cm) (NTU) (mgIL) (0G)~. (feet) './:fJt .

-«l.33' +/- 0.1 +/-3% +/-100Al +/-100Al +/_5° +/-10mV
.6 51~ !9.bf?J ~,~tfi7 r-s<iV I..~' 'Zllb IG~,b
J SPlJ 5'bS b.ZS' 'glJ D.~7J . -:z..<lo lOa
t..G '5 .~'2- S..Ct::>1- C>.L'~ [0 .~ /) '1,1 2-95' 9{;~t)
5.-5" 5:. ~2- 5..10 l> zu, 1. I /).../'1 s.t» 83.tf.
b. s- ' ..c:rcL S"-'t2- 0.2-"'1 Lf,13 D.I./I 0./.2.."f 76.6
7.-;- 5)erz. 6.'?~ /) .?.b0 'N/I.. 0.'2-"1 1./. ~'2. 7/.5
S. '.S" ".~2- ~_1~ 0.'--" e 3.b 1>. '$ I tJ. 33 /,8.8

Start: IP'tfJ

iDSfi
II" ~
ur«

Fe~ous
Iron

(mgJL)

N/A

N!A
N/A

N/A

N!A

Final:
,

NlA

SAMPliNG PER~NN~L .., l It -
Name: l<. "'/~SJ e~ Company: ~-4 ""'-~~~~~~~~~~--------------~--~

rJ/A



 

 

Day 3 Post-ISCO Sampling Forms



CUENT: ~r'" ~ -\ u \ _
N - "A.DLOCATION:' ,c... C 1 C

PROJECT#: it '2-[P4 2."L o ENTER WELL LOCATION:

INSPECTION
Label on well? ~ NO Is cap locked?
Is reference mark visible? ,@ NO Standing water present?
Condition of well: &C'Dd Any indication of surfacerunoff in well?
Weather: C It&v l £2'~'l\V1. 'j 1 a~ AirTemperature: ,;;;£,J,f! (i / n
Notes: S A,.. •••-. P \.i'- t-~ oOi NC- IV\. Oc...6 W \ 9· .• !·,.I\.oe. 'il- ~)<; f Oflir\L

STATIC WA}TER_~VELJUST PRIOR TO PURGING .-
Date: 'f! 118 I zoo q Time: '\'3.6 S AwPl'Vfl-
Depth to Water.
length of Well:

wEu. PURGING
Date: ~(zco1.

@ NO
YES @
YES <i NO
)'5'- &>s- b

~e fWtk\.. o: If"'- f-....-€
1'-1 [../ S- -

Measured 'NittI:
Decontamination:

/J O./J

~ONICT~

PRE STEAM CLEANED

BeginTime:
End Time:

CAlCULATION OF 3 CASING VOLUMESS.qq it Length of well

Notes:
Gallons

CHALK & STEEL TAPE,

oiWATER OTHER ;

Ferrous

Irbn
lm9JL)

~LOW

Purging Equipment ~ ~,,; \"\.. i7Cc>!<l <f to."" Hi) lv rkJ
Decontamination: PRE STEAM CLEANED OIWATER ~

ft - depth to water {before purge start}
ft :::length of water column

x conversion factor (2'" welf) 0.49
;:; 3 casing volumes
GrtJ...lA VCJtl V i't~,\
r-~I.l \~ (c, UCft.L~

Actual volume purgect. gallons
. Ac1ualpurgeflowrate: \t""l... €L~:

~ p (X.~ l"'n, ~J) k \tV- . urn *
ll{ \~ ~ \ 4 L.\ ~ •.•.1- 7 ",_«a'---sc-f. eL~J'I-t.~"""vt 1f.l!\Jw...-<.t~

Yield:
If 10\>;, recovery iime:

Time Volume Depthto pH
(gallons) Water (SU)

(feet)
<0.33' +/- 0.1

Conductivity Turbidity - D.O. Temp ORP I
(umhoS/cm) (NTU) (mgIL) (OC) I

i

+1-3% +/-10% +/-10% #-50 -i-/-10mV

N1A
3'\,'10 3-20 tt .3:\ J '13 ~/A
3z.1?' -a If.. q tfll . S-1 ~A
}1,6\ . f i ~ f q t'tZ--- 1-z.-7 I'i!A
3). 30 I ( , ';)S- <-i. of> k1'" rl.C ,'\ WA
5z»'=-0 I .:ii !J .z 3 lb/·l N/A
1(()(D i c 5'0 Ii, 1.f ~g.7 NlA
'3 I..i ( (; i I i <if I 1t i..,~ 'i I,b NIA

NJA
N/A

NlA

start:

nSl)

Fmal: /

Time:

Appearance of Sample:

""em d M :,...•.A --r. .-L j L- .ci. J'
'11' 0: ~ I Yl \'tV'-QQ "'= ~ 0""-' \ \0"'0'; 1

t..c~\-e;~
Actual sample flow rate: \ ~2..-0 ~r

L'miP
, SAMPLE BOTTLE COLLECTED: J-Ic,k.v- A,;"Liww-- \-t€'c.. YH. -

". "10 f-'-\.. \/O."'·S t-\~ p~., V'-bf /ilo.~
.SAMPLING PERSONNEL

Name: L('\ \f\C <.... G, .~ fLe«, ":> 5 Compaor. ~~



INSPECTION

Label on well? NO Is cap locked? @ NO
Is reference mark visible? ; NO standing water present? YES ~
Condition of well: 00 '" Any indication of surface runoff in well? YES NO
Weather: Co t ?f\v 7 ? lit\!\ V\. cq I eiA LJ\A.- Air Temperature: SO 0- t7b <J

Notes: . . if ,lAve..- ,e- ~P51#.ht? 8/rrl {J~5tl-~k-c.~ N\e-~Oc..6W 15 ;!

STATIC WAjR iELJUST PRIOR TO ~URGING ~.
Date; 'if Itr Zoo'1 Time: iOS:" udlOM.
Depth to Water: 3, i2_ Measured with: ~ONICT~ CHALK & STEEL. TAPE

length of Well: lr\ -r=n Decontamination: PRE STEAM ClEANEO 01 WAfER OTHER :

wELL PURGING'
Purging Equipmsnt ~: '" ~ ·\""Yi/7C(H.i <it Le •.J Hu\,V dnJ,Date; Bitt( 2001. Begin Time: \OS 2- @PM

End Time: AMlPM Decontamination:
.

OIWATER ~PRE STEAM CLEANEO

CA\.CUI.ATlON OF 3CASING VOLUMES
q.sV it Length of well Yield: (@v LOW
~ \ \'Z, 'It - depth to water {before purge start} If low, recovery time:

;
; r
; ,

ft = length of water column

x conversion factor (2" well) 0.49 Actual volume purged; gallons
Gallons = 3 casing volumes Actual purge flow rate: (~o ~r

Notes: Umm ,
i
I

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP i Fertous

I(gat ns) Water (SU) (umhoslcm) (NTU) (mgll) ee} Iron
fi'1 iL (feet) (mQ/L)

<0.33' +/-0.1 I t? +/-3% +1-10% +1-10% +/-5° i-1-10mV
start: iO~,). ie,.Ht ]r.~ f'i IIv"'" t"" .~ f.1/- A1- Jrt.l ~ .J.t-. t'-~ ~ #v- J Ii-.•••••~ N/A

IID '-( II"3&0 -q. ().., ',be 0" ~~. it:.J·t{L, 1'2.-.7"" 1.75' i7S'r 3171.[. N/A
Ho1 I ~)4{P "".oJ , ,b7 It../·'Itb 1" • ()? t-s» 1'1 ~-z., ~ ,,)2 •., WA
\l10 ~~\ \1 If. f)~ j .?"7J 1t./.11 -r 'II gl. I,~")- (1'r> ?lrzt•./ WA
'Il~ 11.{) 1 1.'1') 1\1 ,tf~ ~..'i~ } L ~'-/ 11.13 ~4/.1 NIA
1/ U. 4.(J '? I,7? Jtl.i.f~ 0.6-; lief> rq",t)1b 312, b NlA

'll't ~.Cl"3 't \~D it:.t,~( l o·Q1.- 'IZI { 9<11(; . j ~Lt·V NlA
I I NFA

N/A
N/A

Final: NtA
SAMPLE"O,CTfON

Time: \\'to ~M 'M 7Vl ;' -r,\ Vl ('\. f);.rv-- '
,

Date; 8' I b 0'1 Method: ,-
Appearance of Sample: C ltl1v. t- t- J. Actual sample flow rate: \ (,,(J

~r•
J -ll", k..r p.;.,~iM.v- L'min

SAMPLE BOTTLE COLLECTED: \-t-e.t.. ?-.:.~
b· iO ~L.. VO,"'S Hu. P-..L~ ·14hf 8\l~hbD1 \-S-S~ 6'n'\l\ l~t"f 1:> ~h-t.J

.SAMPLING PERSONNEL . ,

Name: LCl "'~ e: G:, •~ e, ~i.-L- S 5 Company: AELCfr'-
~

/

CUENT: ~\"'.-. ~ -\ c \ _
LOCATION: . N ,C:. c.APe
PROJECT #: I{ 2- {P4 2 . "L a ENTER WELL LOCATION:



\"-\

CLIeNT: ~ \~', ~ -\ o l
LOCATION: . N .e . CA ee
PROJECT #: It 2.(py 2 •"L 0 ENTER WELL LOCATION:

INSPECTION

Label on welf?

~

NO Is cap locked? @ NO
Is reference mark visible? NO standing water present? YES @
Condition of well: (Q<9od Any indication of surface runoff in well? YES NO
Weather: d uv,d i-& Wl"\:l J'-toMfk N Air Temperature: '(e;;'.- l( e//)

Notes:
00 we V'-\ ocr; i;J it.{ 4- i'v1. oe. it' 'lh

STATic WAiR_iz~JUST PRIOR TO PUR,= ~~ ,
Date: f I~ ZOO q Ti~e: 0 L1'1£ ;~

1"3~'t{ i
!,

(P.0f6 ~NICT~
"Depth to Water: Measured tWh: \
~&STEEL TAPE,

Length of Well: qt,l{ Decontamination: PRESTEAMClEANED oIWAIER OTHER '

wELL PURGING
Purging Equipm~t ~~ ~ ~ \ygtl(~fJ ~ u,.:..sHi)~ tkJ,Date: 8jlr{ zco1 Begin Time: 11,<{ ~

End Time: l~I~C, M Decontamination:
.

OIWATER ~PRE STEAM CLEANED

CAlCULATION OF 3CASING VOLUMES VuY~vtOnyq.ll it Length of well Yield: HIGH ~ ,
i

6"j~ ft - depth to water (before purge start) If low. recovery time: ;

ft = length of water column

X conversion factor (T well) 0.49 Actual volume purged: sal!oJls ;

Gallons = 3 casing volumes Actual purge flow rate: ;' VI? 1M Ii-
i:

mUminor e

Notes: (?V.v-... fC! ~ <'] I (rN;'~/4.) ;v.... ~ ukm11-0 •••.•...11bq
Time Volume Depth to pH Conduc1ivity Turbidity 0.0. Temp ORP i Fen;ous

f
(~) Water {SU} (umhoslcm) (NTIJ) (mgIL) ee) i Iron

0--t...
(feet) I (miJ/L),

'-ft.f <0.33' +/-0.1 +/-3% +/-10% +/-10% +{_5° +/-10mV ,
Start: \'\sf) k""tjvC- T711o?r (!),~ NIA
\'-ler-{ ~ ~\A;"" '/7,/0 Z::,t..., r:J' ·ZA;<.( ;;'3\~1 Lj, rt7 5;2$ ~o.'if i'i!A

lLlO<f' ')5'00 51h1 b ,1-vB .3--'1 I ~1 t.( v 0 1- lJ'.t.i > ~19" ~A
\L.\7 "3 ?-1ov /7, (0 i S'.(, ~ t)\2.\ ( ?-~I ~1 .3 #&b -: tb S1,~ ~!A
{ L117 6100 7' fc/O l?,:..1 f., , t.,{) j.-1.. 'i ( I 1, '58 .; t~ '1 'fO. f NlA
\ L( 1..l .310U '71. (0 $tC: &r Z? 2- i -J.-- ')./\q '?50 (0,0 () 96,q NJA

:;p,.~lP \1; S••"..,,I. l.2 veil A •...v\Gl I z.t 3'> / I/o,,! {'t t t:e ( r<e;t: ,•...~ n...- NJA
i I/- 314 l.('2I1V .lfrI"/c"O I ~

NfA

i[ZS WA.
f os e NJA

Fmal: NtA

SAMPLE COihCTION
I

Date; IIi 200 ~ Time: /QYcJ ~M Method: ~C(,l; Trfk~ /Lew qow {\7'-'t~d~-
Appearance of Sample: t lUJ Actual sample flow rate: / ~C; @nino:r

~ - ( l", kv- (J.;.,.bR.v-
L'miit

SAMPLE BOTTLE COLLECTED: I{e.l. ?-~ . ,

Ht:L.. P..-L";) e

". '10 J'o".'- VO.""s
.SAMPLING PERSONNEL
Name: Lc:\ -«;<- ~ .1>fL ~t.-L- -;, '5 Company: keD¥'-- ,

,



ENTER WELL LOCATION:

CLIENT: ~~'" ~ -\ u\ _
LOCATION: . N ,c:. CA Pc
PROJECT #: I (2. [py 2 ~"'La

INSPECTION
Label on well? ~ NO Is cap locked? @ NO
15 reference mark visible? . YES\ NO Standing water present? YES

~Condition of well: U:Dod(N~ Any indication of surface runoff in well? YES

Weather: (.;..(o lAdeA I (!.Ai.--"" Air Temperature: 40'"
Notes: ~ . V 1t>

'J)O{) lic:vk o'f,..lc. li~O<:....GW20 i-\ (jt::..OqN(' Mi)tt,~ 11J,. MOC!~

STATICWATER.izELJUST PRIOR TO PURGIN~~~
.

:

Date: f{ J j s: ZOO q Time: T11 fill
;. r -- !;

Depth to Water: ·~·?7 Measured with: ~ffiONICTffi) CHAlK a STEELTAPE

Length of Well: 5 , '"i ",,- Decontamination: PRE STEAM ClEANED oiWAiER eY
wELL PURGING·

A~ Purging Equipm~t C\.,.: ",-; \'y l7oc\(.{ if u,.:...! Hi):.v rkJDate: 811~{ zco1 Begin Time: /9}.1.-1
End Time: AMIPM Decontamination: PRE STEAM CLEANED OIWATER ~

CALCULATION OF 3 CASING VOLUMES

f' .t.{ t;;" ft Length of well Yield: HIGH LOW
S .£(1 - depth to water {before purge start} If low, recovery time:

i

ft : ,
:

ft = length afwater column
: .

X converslon factor (2" welf) 0.49 Actual volume purged; gallons i
!

c€@nJiilor .
Gallons = 3 casing volumes Actual purgeflow rate: . ie',""

;

N.otes: urhin
t
I
I

Time Volume Oepfuto pH Conductivity Turbidity D.O. Temp ORP j FerrousI ;

(gallons} Water (SU) (.&:IFAhf¥.!lem; (NTU) {mgIL} (OC) Iron
(feet) ""':'/~.M ! (m9JL)

<0.33' +/-0.1 +/-3% +/-10% +/-100Al +/-5<' +/-10mV

stu1: J f~1.I= ):..,.\" ....t- N/A
IqJ~ I o~{) 4 ·'41 if. j (p d ,91- ,,~ •.6>' Ii-. .r :; 0 fii. t-j I qla.~ WA

19]1 ~f.~ /.1'7.. 1'1· z 7 7..i.l' " ,97 /'1. de i.//Z T l'i!A
i G u U ).). ~ /.16 i9. 17 t8,7'9 . /~/~ J)' of W], C, r-t!AfYl{1 >.>: t /.10 19. O~ (S'.7t.. I it(. .I~ 1'f'.'tJ9 <7/(/.7 NlA
1~4~ ) r.<e. [;'[9 J '1 ~c. /t~, ~7 /4. ") Itlg~ 91/ .~ "'fA

N/A
1tv'Z,.~ k'l ~.t:" " C:1J{i"" fA V t.'" ',> ( i,J lned /'A I.)~ I N1A

v a NJA
N/A

Fimll: ~ r-, N1A
SAMPLE CO~CTION .s.: \.L5) M~N\'\'1fDON~ Low H·ow ~W../V'·Date; K II ~ \7.Jl 06\. Method:

.~~
1(0....(00 .

9~rAppearance of Sample: D·v]... rttl , Actual sample flow rate:
, L'miit

SAMPLE BOTTLE COLLECTED: ~ -I L, k..,. fJw.,~~.- \{e.t.. 1>.-<1. .
b' ..•O~\... VO.A's H~ P-.-:>

.SAMPU~'-: PERSONNEL. -p, ~ _ Af;c~Name: L(\.",c..e.... G,. fl. cl-"l- ':> 5 Company:
i



CLIENT: ~~~'" ~ -\ u \
LOCATION: . N > C:. CA Pc
PROJECT#: Il2-{..4 2."L a ENTER WELL LOCATiON:

INSPECTION
Label on well?

~
NO Is cap locked? @ NO

Is reference mark visible? NO Standing water present? YES (ijg
Condition of well: Ge'vd. Any indication of surface runoff in well? YES NO
Weather: V IrQ ,,_yv\ ~(;. VI-II';:> ~-\S- .-J PUr Temperature: 4- 0 -o.f2. •.•

2:1
Notes: ~ r of { iIIMI7e S- ,5"0 M$ f/VI t;t:> [...0(.-'\-\1 0 A} .t:4;'t;€f~' tv' th ~ M. CC! ~ 0
STATIC WAjR 'i~ELJUST PRIOR TO PURGU~.~ tf/AltMaC(!JVtJ Ibv
Date: f 1.,)- too1 Time: ts 917AMIPM

i

~
:

Depth to Water: 4,0 ( Measured witte ~TRo~jfCT~ CHAU<&S1EEl. TAPE,

length of Well: ~i·~O Decontamination: PRESTEAM CLEANED OIWAIER aTHER '

wELL PURGING·
AMI(fi) Purging Equipment "": 10\. ~ \y O'C(\Jj ~ to.~ ROll-vr1J:Date: 8ilJ{ zcoCf Begin Time: I;-iO

End Time: AMIPM Decontamination: PRE STEAM ClEANEO OIWATER ~

CALCULATION OF 3CASING VOLUMES

q.tJ} it Length of well Yield: HIGH LOW ,
4,0)

;

ft - depth to water (before purge start) If low, recovery iime: I ,
:

S ;1'1 ft = length of water column

:J.. ~O x conversion factor (2" well) 0.49 Actual volume purged; gallons !

Gallons ::::3 casing volumes Actual purge flow rate: 1rV "mUininor ,

-.e.\ e\ 11"")1'1 (j b~ (!etlMo!.. ) Co \ovl~L ! ;
Notes: ~;,"i-.D-:? Umm ,

I
I
i

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 1 Ferfous
i

(gallons) Water (SU) (umhoslcm) (NTU) (mgIL) (OC) 1 Iron
(feet) ! (mQJL)
<0.33' +/-0.1 +/-3% +1-10% +/-10% +1_5° -r/-10mV

/f)i.fO b••~.V'
~ 'I",,,,, sIt. JV' NIAstart:

ISS". I~oc""L- '75.'il/ I, '-"I so ,~-, to,.., OJ (p 'j.st 'I"~(P ~/'11'i- ~/A
r -;-S-:J \q;Q 7Gr'j11 \ III ;3.11, /I) Mt, DC .::t I 'f 1..,- '1,? '1 91'7,'3 i'i!A
i ~(I}{) ?..tOO "> ~;).-V ~ • {7_ "t ,.1.?. S'O; ')J > ~3', e.v: £j2~.1 r.i!A
; <'0 s:-- ?-~OO '>>·s:O \ ,n.1- +.th Iv v ;'1, "Z- I ;).i••.c' 8,21 £fz>.tt NIA
(1010 3000 /~;~O (.ell o..O·f.,{1 it·O ~. ~'"1 9, l.."'J H,~ NJA

NlA
I I NIA

NJA
WA

Final: Wi17I,- 7&S:0 1'00 ").0 ,lot 1''$·0 ;;). 'i'1 if.;z~ rl?. s:- NtA

SAMPLE C01~I/&N '21t1f!me: ~.~~~ .fv' ~"I . \ ,,\\t) ~ 000 /k{JI,,,;rP ( Ii ~Date; e;-J i 3 P'1 Method:,
~.W(jf . C~~,).V

Appearance of Sample: ~{ri\vjhvovJ\~ ~). Actual sample flow rate: HW m1fminri.r

:J -Ic, kv- Pw.-1.iM.v- L'miit
SAMPLE aOTfLE COLLECTED: \t<:'t. ?~o!.. .

". "10 ~I... VO."·S He....... P....•.";)
.SAMPLING PERSONNEL
Name: L(l ~~ -e: G:, .1>a, ~l.-L- "S>5 Company: AccClV'-

,



CLIENT: ~\"'" s,-\ c \
LOCATION: . rJ ,c:. CA Pc
PROJECT #: I t "2- [py 2 . "L G ENTER WELL LOCATiON:

:

INSPECTION

label on well?

~

NO Is cap locked? @ NO
IS reference mark visible? NO Standing water pffiSent? YES @
Condition of well: 6<1':~ Any indication of surface runoff in well? YES NO
Weather: e, \ \1 ,,"'~ ~ '4V'~ S-i71O PJr Temperature: q,~5Q"V,
Notes:

(JqNCil1\JGw J c;- ..,. j1;l <&:; ;;7

STATtCWAjR ,EVELJUST PRIOR TO PURGING
AMJPM)

:

Date: f! I s: ZOO 1 Time: ,
I

Depth to Water: S-; (:.0 Measured with: ~-RoNICT~ CHAu< & STEEl.. TAPE,

Length of Well : q.(,'O Decontamination: PRE STEAM ClEANED OIWAIER 0lHER ~
i

wELL PURGING
Purging Equipment ""~~'~ '\Yl7a(~M<fto.:..J H<l\.V rkJ.Date: 8liJ( 1,001 Begin Time: (Li s t AMIPM

End Time: , &:" =-f0 AMIPM Decontamination: PRE STEAM CLEANE!) OIWAiER ~

CALCULATION OF 3 CASING VOLUMES

'f. ~c it Length of well Yield: HIGH LOW ,
G"·bD ft - depth to water (before purge start) If low, recovery time:

;
; ,

l-f'O
:

ft = length of water column

X conversion factor (2~ well) 0.49 Actual volume purged:
,

gallons
Gallons == 3 casing volumes Actual purge flow rate: J Z O!\l\ '\ , I,.,~·mJtrnnor

Notes: f'~"'~ 11 (.,0 I"Ptvrle.. t- V~
I "

Time Volume Depth to pH Conductivity TUrbidity D.O. Temp ORP J
Ferfous

;
(gallons) Water (SU) (umhoS/cm) (NTU) {mgIL} (Oe) I Iron

(feet) - (mWL)
<0.33' +/-0.1 +1-3% +1-10% +/-100Al +1_5° +/-10mV ,

start: ,~.S'", ,!,,,,,~,~. NIA
1"15'~ t;'t.J{)1t'" ,___ ~,..,0 to/Sf v; '3 t7 \~ ~' :11'-1- 4/~o:, ~S-(.. ftl/A
\ S"\ '\ O~O_\.. ~"·L ~ e)b o l?~ , J~ j."'ij '.~1(...(' .~ <;""),. i'4A
~ :;:;01& ~"'taM,••... S','15: (.II f t;~ (f) I ·/1 o s1.") t./ ~>l~ IJ 1"3'7 '-';'5 NfA

It"" 1,.o·c~\. S',111 t.(,7-- 01 -t.« 33·.lfY I 1,~-). ~, /1 -'().i NlA
I~lli' 1.. 4,1It"'- ;7·111I t~.(,\{ {} .• \.11)' -1.i ~i ) Ill). t//;z... -(.S'; 0 NfA

NlA
I .;'t.{ o S •..""'.A .~ Lt; "'" ."'~ ',/ I rJJA
i800 ,~\LL ~ ." M ,~C~~ fov'. \1''-40 SA-:M f.\ Lt... .,. ')1 ~hl 'a !lSCCJ. ~ NlA.;...~
di.\..L ho _ .i_l .. 1N"j.-< " Q~ vL-.. ~- I- \\<..L, O-e(..f: \LuA--~:t1\.. ~ N/A/

Final: '1_'2-iO( I NIA
SAMPLE COLLECTION

IC.,,";'~ M ~~ [«'I' '(J~ t.~v« fl tC u.r-Date: K IE <'/o/J; Time: Method:. ./

v~1~.-OO "-'" ,

Appearance of Sample: e. (,? if Actual sample flow rate: \ 010 ,.,.,,b-k j\,..' mIlmin ~r

:) -ll'd~,-",A."I.~-
L'miP

SAMPLE BOTTLE COLLECTED: \{e.L Y.-~. ,

". '101'" L. \lo.,,'s He..... P.-:>
.SAMPLING PERSONNEL'

Name: L« \-\~L G:, .~fL ~t.,",":>5 Company: kcotv'\.
,



f3

CUENT: ~\""'l ~ -\ u \
LOCATION; - N . c. C-A PC"
PROJECT #: I t -'2- [P4 2 .L 0

:~.,

ENTER WELL LOCATION:

INSPECTION
label on well?

~

NO Is cap locked? @ NO
15 reference mark visible? YE NO Standing water present? YES @
Condition of well: b?ccL Any indication of surface runoff in well? YES NO
Weather: e lo ,,0 1; L; 31...\--~ •.-s\; -~ \2i"•.'. ¥lAir Temperature: £/1-- .s.<l-o
Notes:

STATIC WAjR_,VElJUST PRIOR TO PURGING
Date: f IS ZOO1 Time: cAr\wM i

(,."5-
~NICT~

!
Depth to Water: tf:o!:; Measured With: CIiAl.K & STEEL TAPE:

Length of Well: ZJ j--- Decontamination: PRE STEAM ClEANED OIWAIffi OTHER ;I • >

wai, PURGING
Purging Equipmf:nt ~: •.•.~ "'"\y (71i('M <f tc>'..J Hi) I.V rkJ·Date: 81is-{ 2001 Begin Time: AMIPM

End Time: AMIPM Decontamination: PRE STEAM CLEANED DIWATER ~

CALCULATION OF 3 CASING VOLUMES
tJ/'}> ft Length of well Yield: @ ,

HIGH ,
~i;"S' ft - depth to water (before purge start) If low, recovery time: ; ,,i.Z '10 ft = length of water column

If 3D
i

X conversion'factor (2" well) 0.49 Actual volume purged; gallons

Gallons = 3 casing volumes Actual purge flow rate: 1)<; ~u;_/'JI i\'l. >

H, mUininor .
q:. MOc.* L ~

,
Notes: cE;1\JC. (11~6 iJv i3 -z.. gto '''''_ ;.-- -. !u.pm

!
I ,

Time Volume Oepth-to pH Conductivity Turbidity D.O. Temp ORP FerI-oli.S,
~) Water (SU) (umhoS/cm) (NTU) (mQ/L) (OC) Iron

1\1I (.- (feet) (mgJl)
<0.33' +/-0.1 +1-3% +/-10% +/-10% +/_5° -t-1-10mV

start: '36~' 5'fO ~5' s: b? 11 '" 19J '7 s- ,f.tJl .~.7h 8'1/1 N/A
11 I~ In I~ S- NYA

Se'1::l- u.v!" f) t .r.,,.c.. I't?i k.. 8t::J 0'1-\ t- /'l17k. . WA
ij i-P 5<30 -1.0' «. /.? / /) ICf" 10 I rl 1./,10 r..~~ $~.b ~!A
lks 'laD "t,'2.0 G.70 o r ] 9 ..; r)",i I '(IU S". ({ ~,~ N1A

, '2'~f'J ·\~~O 9' ~-z.,.i!J ;:111 t9 .. /j '" qOi (,' ~,~I ~',,,, l? ~If'/ NJA.. ~,

v'eLL W2L(lQ. "'"'-<-- d~ •.....~ e , M.L/~ "I'\A.
. ,;; ~{...,. IOtA ,""'/.Je-r ~. NlA

I I q I NtA
/lJl1i') NJA
I c '7-1i WA

Final: NtA
SAMPLE'1LL7CTION

Time: i odD ~M /J1ln;- -r7;?i~,,~--t-h~wfIDW'Date: f I h- '?-COt} Method:

(J (.t IN-
./ . C VI- !1;,./."'L

Appearance of Sample: Actual sample flow rate: ~lvt9ML ~ino.r

~-ll,b p.;.,,,~- \te.L.i>.,c. /,~}ff 81(0/~r L.,'miP
SAMPLE BOTTLE COLLECTED:

". '10 ~\.. VO."·s H<:t.. P....•.-:>

-SAMPLING PERSONNEL ,

Name: l(\~c-e:.....G, .Va. ct.-L. ~5 Company: Af;cO!V'l.. -,



CLIENT: ~\,~ ..•s,-\ o \
LOCATION: N, c. LA PC'
PROJECT#: It 2..£"'42. La

Depth to Water:

Length of Well: OTHER ,

I
~A

.Ic.o« vU 0;:5qENTER WELL LOCATION:

INSPECTION

Label on well?
Is reference mark. visible?

Condition of well:

Weather: C Ili!V'~~--~----------------
Notes:

NO
NO

I

Is cap locked?
Standing water present?

Any indication of surface runoff in well?

Air Temperature:

STATIC WATE~ ~VEL JUST PRIOR TO PURGING .
Date: f I j s: I ZOO '1 Time: ~JPM

Measured with:
Decontamination:

WELL PURGING
Date: 81is-( zo01

~ONICT;!i>
PRE STEAM CLEANED

@ NO
YES @
YES NO
'( s· - ~(J0

CHALK & STEEl.. TAPE

OIWAlER

____ AMJPM
____ AMJPM

Purging Equipment ~:.,.~ \ygC(HJ <flow Hu\..V (.ki,
Decontamination: PRE STEAMCi..eANt:O DIWATER ~

Begin Time:
End Time:

Notes:

Time Volume Depth to pH Conductivity TUrbidity

.(~) Water (SU) (umnosrcm) (NTU)

ft'\L (feet)
<0.33' +/- 0.1 +/-3% +/-10%

start: J q S·C;' () I sea ~.q'-'t 5.,,,· 01 if g 45'0
2000 116 Lt;' "'1 .'{, 5,(.·q (J. it ( •.../'-t 0

.:lOC' s: ~ q, 'Ie> $ , t> i -ji 1.;'2- 6,/11 '~~b
;.JOlt! ~ i1S f·~O <" S =t (j tit":> ;j o i",,
1}01 ..S"' IJ teo 1J 1)(') <. $ 1- 6 ,qo U/1

HIGH

D.O.
(mg!L)

N/A
N/A
~A

N1A

+/-10% +1_5° +/-10mV

I q). J.t "11
i.4f) ':7.l..() ·i-77~)...
b l ~1.. « s. /3 iq~J
(!J .,,"2- '-{•tHo , ?~;S
o , sf;:, ~>:rS i )'1. ("

N/A

Final:

SAMPLE COLLECTION

Date: Method:tAM)pMTime: -
Appearance of Sample: Su b\.-t'"t i,-.Y '"'\0C" ~ lD. Actual sample flow rate:

SAMPLE BOTTLE COLLECTED: J-I Ukv- Pw,,~~- I{e.\.. i"~"- .
fer '"10 f'\.L. VOlt'S HGL.. p~;)

L'min

SAMPLING PE~SONNEL
Name: t« \l\C<.... G, .VQ.l;Si'L~5 Company: A£;co!VI.-



 

 

Day 7 Post-ISCO Sampling Forms



CLIENT: ,II+(./'- /(J'l'i.S"iG'......-

LOCATION: ,.,,:&-- '-ATt?t- ,qir.•....
PROJECT#: ENTER WELL LOCATION:

INSPECTION
Label on well? ~--,/ NO Is cap locked? YES dJ(i~
Is reference mark visible? ~V NO standing water present? cYP NO
Condition of well: .(qc.-i,)<>':-> Any indication of surface runoff in well? YES Ql9
Weather: /-"J/) d~"d'l ",,-,I II" '; "r •...-1",.,1-,,/ Air Temperature: /",,:1.1 qv '5 '"F
Notes: ;;'ltVC 11ll0C6'.J 2 ~{:J..J fo1CG if:- -;;( ;A(

A'.kJ4J tJ /

STATIC WATER LEVEL JUST PRIOR TO PURGING v/Wloy '1):"1 fg/to(t '1,

Date: 'i1./'1!- L:).C.X.'Y'l Time: (1:Cl.") AMIPM

4.7 ?:> Measured with:
-------..

Depth to Water: ~0NIe;:P:r>E CHALK & STEEL TAPE

Length of Well: ~L9lf Decontamination: PRE STEAM CLEANED
C~~~A~ (~i;§1y

J

WELL PURGING ,
M;"h'- ~ e J, coy.. /_0 ~ PLDate: 3/-.! 1./.). ()O q Begin Time: (706 AMIPM Purging Equipment

End Time: {ff~5 AM/PM Decontamination: PRE STEAM Cu:ANED DIWATER IOTHER

CALCULATION OF 3CASING VOLUMES

ft Length of well Yield: <H~ LOW i

ft - depth to water {before purge start) If low, recovery time: ,
ft :;: length afwater column

---- x conversion factor (2" well) 0.49 Actual volume purged: gallons
Gallons :;:3 casing volumes Actual purge flow rate: fOC) ~or

Notes: - Umin ;

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Ferrous
(gallons) Water (SU) (umllosfcm) (NTU) (mglL) (OC) Ir~n

(feet) "'>/<.r-> (mtyL)
<0.33' +/- 0,1 +1-3% +/-10% +1-10% +/-51> +/-10mV

Start: 17~Qt! --- ".----- NiA
(1, ie .tf. 8f 5.'7C I '2. '/Z7 /"1. 7'1 I '-If r;' 9v /Ii'¥. / N/A-_..__ .-.. ,-_._---- -
17'2/ $.00 'J.152. 2, $ 7)' f{.. 76 .ui: tJ. '/;"$' /fj>7, ~ _, r.JfA__

._"""""""'._ ..•. c-" •..w ••• ", •• "•.••"••• _ "":"2-:7!lYj1/.1« ),10 t.ei 1/, j'J .. --!..:...~~ &,>'( 17(!,9 N/A
!1~1.1 --~>, ()t, '2., ~4<' '1. 7..5 E1 (J <1 N~A

..
'f,oT i . as I G r >7

17: 10 5. 0> ], &5 Z,85,7 8,5$ () 9<'> _y,I7 1(, 7 I N/A. -'--
N/A--f-._-

N/A.
N/A-
N/A-

Final: N/A
SAMPLE COLLECTION

~~ gjI1/)(]u 9 Time: I7.'I5 AM/PM Method: C"\,". 17,P£,t. -''I ...! tv .f/~.-v c <1,0/1~J ,
-

Appearance of Sample: '{nh;J ;jtll~ll~ ,~r\),¥,,"t , 51'-<.,<.",>, Actual sample flow rate: /00 <§~~r-
( l..t.-¥} V/' ,...rfl. t',17M:; Umitl

SAMPLE BOTTLE COLLECTED: t ytl 1V]t.. 1/{,),4 i.ic. 1-

:).. i r.L»: I+vwhr--",- , --
SAMPLING PERSONNEL

~e: ~~ri j ¥:"O,1.C,> f v -------- Company: /)(co."l,
___ v,

-" ,
"



CLIENT: ,t04( { II/~/)M
LOCATION: fi( (AI' t~ /} /(
PROJECT#: ENTER WELL LOCA nON: -ree (V\ (..00.5

INSPECTION
Label on well? <lEa> NO Is cap locked? YES ~
Is reference mark visible? <::VE$) NO Standing water present? "f~7 NO
Condition of well: (.,O(,{) Any indication of surface runoff in well? YES <@
Weather: •.•• 4/., J -7-1., A.I <;re·, ~ Jl iF ~ #-YN'f ~ Air Temperature: 1"1./ 9', I- 'f:

) I
Notes: oq;~/c(l/\t.X?,GiJ 2 2- /Viet: ": /7

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: l?//1! d-Ooq Time:! I.I /} AMIPM

Depth to Water: :) J? Measured with: <·:~;~~~~;~~~l~e.~)CHALK 8. STEEL TAPE

Length of Well: 9. <;'0 Decontamination: PRE STEAM CLEANED (~L~A]5~ <'OTH!;B.'J>
".~ ",.M_ ,

WELL PURGING ,
M :71" t;-e l, I:o'~ /i-,c.?..-0 FLDate: g / {?./ J. (H) q Begin Time: jT:1..0 AM/PM Purging Equipment

I End Time: ~5.L __. AMIPM Decontamination: (PLWA~E~?(i()T~~PRE STEAM CLEANED

CALCULATION OF 3CASING VOLUMES

ft Length of well Yield: ~ LOW ;

ft - depth to water (before purge start) If low. recovery time: ,
ft ::: length of water column

x conversion factor (2" well) 0.49 Actual volume purged: galfons :-_._-
Gallons = 3 cas.ing volumes

(olk£:~ e Actual purge flow rate: 15-' mllminor
Notes: ~\(:j.. 0 :Dud) {fL~ ~ MWO~ Umin I

-r :V'1 (. '4DO S",-pu,-L P '" oq N~~ 6t.; '2.. \

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Ferrous
(gallons) Water (SU) (umhoslcm) (NTU) (mgIL) (OC) lr6n,

(feet) (mWL)
<0.33' +/-0_1 +/-3% +1-10% +/-10% +/_5° +/-10 mV ,

-~-- ___ w____

_N1A __Stari: is.t!) --.-- ..~~'"'' f-...----.-- --------,-
13 : Jc '/. e j ! t L 't. '/'10 7 eo ('If le{J 7'17 'I N/A__!------- _ .____ .._...,/....
(J: )5 'f, 9/ I (, [-_.

_29ty c.e: r. z~. J y. J (. 1'5&-: s: NJA~¥.-------_._ ..•.•...•.-.._-
.__ £.9dil~ J, __:Lbt t, fp "7 2.JJl9_ }·11 1'5', IJ Z!i7- 3' N/A-,~----,.,--- l ((,----I 3 )'7 .5 «: " 11"> 5:2" ) ,'2 Z I;). (. (; ''3';)'- <j NJA- ._1~L _ f---"~L j .. -~-•..~-

Il'·'/l y, J 1___ /.'15 '9: .96G 5.: {}O !.-Z~ ...•_ __JS,jl! .,-5.7. )' N/A
/ ? 4) J /d 9. <jGil s. in /. l 't 1;/,17 J5'O .z NfA.-- -.. - .--

..-.~ N/~_
NfA

N/A
Final; N/A

SAMPLE COLLECTION
15F() AMIPMDate: c/.J 1./;)(J(.) 9 Time: Method: ,'7./1 ; )".,1. ~".-r •...i/-h Ie -v.JI~-, c.<~:;"':fC4>----- r*

Appearance of Sample: r ;/1.1/1 ,,',...."'~-s.-lt'-' /~tu.v- Actual sample flow rate: i 5c ~~r7

1IJ Umih
SAMPLE BOTTLE COLLECTED: -1;- 'it} -Vl<- £/0;4 iJc. L- !Nl>< -; [«: .:-<-Ilcvhl

8 * 1 r : L:... f4-v.,. w-...... MI/~i# ( "1(;<.(./7/ ,

SAMPLING PERSONNEL
,

Name: ./Jt:x:..;~~tr"){ c s.~~...!?IlY': 4f'Ct01~. ----- --



ENTER WELL LOCATION:

INSPECTION
Label on well?
Is reference mark visible?
Condition of well:
Weather:
Notes:

~
YES

.vif,'f

NO
NO

Is cap locked?
Standing water present?
AnyindiC<ltlon of surface runoff in well?
Air Temperature:

/\.1~ #----'1'--" __

NO
NO

QEl>

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: 2i/I~/ ;;).CX::;q Time: Ii(: ~5 AM/PM
"".---"'-.;. . , ~ _.-

Measured with:
Decontamination:

Depth to Water:
Length of Well:

WELL PURGING ,
Date: ---!5j/.E~:/ ;).00 9__.__Begin Time:

End Time:
CALCULATION Or 3CASING VOLUMES

ft Length of well
ft ~depth to water (before purge start)
ft ;:::length of water column

x conversion fac:!<!f{2' well) 0.49 Actual volume purged: gallons
::::3 casing volumes Actual purge flow rate: t7... Q <m1lJDln or

()·.4<t ..,.,..11(/." "~I .4:{i ,,,Kv.~ j, /.,.:.1';'-'''' bv"" 4'1</ "",.,J <-4(,. d- (c__~_ Umin
••.• A-\ •• "4·.•...•• o.}- <::iiJh9h"l./ ~ L<::.:q\) -PTh.l .~ 7.'/8 +1~--------~------~~~~-r~~---r~~~~-r----~~--~~~~-r------~~~--r--------Volume Depth to .T pH Conductivity Tumidity D.O. Temp ORP Fer(OllS

(gallons) Water (SU) ~l'!o~ (NTU) (mglL) ("C) fr9n
(feet) ( •.•••S~ •.•...•') (mg/L)
<0.33' +/- 0.1 +1-3% +1-10% +1-· 10% +/- 5° +1-10mV :-----1------" ..__.-------------t-.-------+---. .....-------1---.-;.----

Start:!'1. ··.~.:...:~=-I_----i----+----__1--.- __._--+~:-::::-..,.- -+-__ N1A..__
...........11--:'t~:-=-s.....::e:......j---__f=-J,.J..:.:..-.·'-F..,;-J---'-"¥_+_>:.....:-'?.,-=(l'--j_b-=-:...J. lu..I-......<O t'a • l7 _r---=-5:....:. ·>=-S_-+-~J \. I <;;.7 z, N7A

'=-....t!iI. ~ _~b\~. ':...f"~ "5, ~ e.._ Cl '2! "'i .1'5 . g 'f __~,:,,,)<') l.f. <7~ II 'l, 9 •._.•__
_ ._E~':L_..__ J~~"'/J"""'""'" "'5.9'( <:..'21'-_ ..__ 31 V4.f ,{.:...J~ ~,'So;., Il'> (0 N/A. --- ---- _...L!-'-- __ + NJA

-----f-----+-·----··-· f--'----f-.--.:.=
------1 , N/0 .._

N/A------ ------+_ ..-"-"'---'--_ __._---+----+------j----..:..::;..:....:_-
N/A--+------1---·---1--..:...;.;.;;....:......-1~-------+_----+-------r_----r------4---- +- -I- ~-_~~--N.~l_~_
N/A

14: 4~ AM/PM
__.~~:L() _ AM/PM

oe!n/°'l

Purging Equipment _(VI ;7'1" -r:1 e.}1 'G']'M.:A~o...() FL
Decontamination: PRE STEAM CLEANED (:~~ -=>:QfE~

t-- .._- Yield:
If low, recovery time:

H1GH ~

Gallons
Notes:

Time

'------ -.--------1t--

Actual sample flow rate:Appearance of Sample:

t 'it) 1"1 f.- t/o;4 j.Ie.t.~

')... ) I; 4 l:f.fM l;v--",-~----------------------~----------~------------------------------------~---SAMPLING PERSONNEL

.!lame: _~,"'" J~.~ ..-I-.bk:::::::-..J:L~."!.L. _

SAMPLE BOTTLE COLLECTED;



CLIENT: VII/a I/?;-,/I,,!
LOCATION: dE- <'4/t' A,K
PROJECT#: ENTER WELL tOCA nON:

INSPECTlON
Label on well?
Is reference mark visible?
Condition of well:
Weather:
Notes:

N/A

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

/'-'1CL :4';,.._'(,,;,_.' __

r--------------------------------------------------------------------------------,-----
NO
NO

STATIC WATER LEVEl JUST PRIOR TO PURGING
~l?te: ,.'liff! ;;J..()(Y:i Time: II>J!::.:_ AM/PM.,

Measured with:
Decontamination:

Depth to Water:
length of Well:

WELL PURGING ,
Date: 3-1-1? l;). t)() q Begin Time: ~1'L- AM/PM

End Time: r ( " ~,1 AMJPM
Purging Equipment
Decontamination:

M ;7/1" (Ul!.§5:?:k- /LI., •.J FL
PRE STEAM CLEANED 01 WATER !OTHER

CALCULATION Of' 3CASING VOWMES

ft Length of well
ft ~depth to water (before pu!]e slart)
ft ::: length of water column

x conversion factor (2" well) 0.49
c::: 3 casIng volumes

YEs NO
C~~s) NO

YES (~Q)
,1-1/1 j'/c,l 'iF

/~'-~···~··""""-'- ..'''_._..Am,~~_ .••.••••.••.•

~.ffl:§Q~£~~ CHALK & STEEL TAPE

PRESTEi\M CLEANED ~ ••yvAreiJ DTHER

Yield:
If low, recovery time:

Gallons
Actual volume purged:
Actual purge flow rate:

_____ gallons
_____ m!fmin or

UminNotes: ----------------------_._---
Time pH Conductivity Turbidity

(SU) (umhos/em) (NTU)

+/~O.1 +/-3% +/-10%

l .-n I:(,;:n i../ 5:S-P"
I. '-Iii If', 'j 7 5<,; . >7
{,41 u:11 3~. '1)
), ;;1 ("'.f) 35. rJ:,f

1.«1] jG>76 ss. -;;5
L-.-_...~..

Depth to
Water
(feet)
<0.33'

J[c1l:lfTl1f'

~
f""c ,-...-"",
f-/rf(.

'''</''';'1'1

-.,--.----+----.--j ------t------.---.-----.-+-------f----t--

D.O. Temp ORP Ferrous
(mgIL} (OC) Iron

(mglL)
+/-10% +/_5° +/-10mV

N/A

Final: N/A
N/A

SAMPLE COJ-LEClON
Date: g 111._&{!,_O_9_· ,_,.I!!!l~:II: CO Method:AM/PM

Actual sample flow rate: __ -"-"-(Jr,5 _Appearance of Sample:
7

/; YON/t:- 1/0.4. #<:!..-
~ i I; L... At/VI h» .

,"''''->:',.!Av>,,- ch -/]' eYe",,;,';
l,~·.f l'''''-rh '"7- ~\-j- /<.4 f.';-,.} f'~"..I; Lt,'l :r~4't.-

,,(;.,/ "J,,~'

SAMPLE BOTILE COLLECTED:

SAMPLING PERSONNEL
Name: _4w." J!V'-!:Vi?..!~.,_, _ ---------~-----



CLIENT: >oJ >AL'" (&rt 1,f.1
LOCATION: ;./~ c:..A?1G'fA-k-
PROJECT#: ENTER WELL LOCA nON:

INSPECTION
Labal on well?
Is reference mark visible?
Condition of well:
Weather:
Notes:

NO
NO

(~iV
NO

S~
yli '> "'j:""

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

!'-1CG ":. ...:Z-:.-\..:_" _

STATIC WATER LEVEL JUST PRIOR TO PURGING
~; 5?Iftll ;;;"ooq Time: 15:35 AMJP!I!L

___ ,.J,.1-'->!-'--./ _
9. J 0

Measured with:
Decontamination:

<E~;;~;~;~;5'~=:>CHALK & STEEL TAPE

";;RE:"STEAM CLEANED <~~ cO,T£!§!!:),
Depth to Water:
Length of Well:

WELL PURGING .
Date: -B./-1lJ J.lJ() q _ Begin TIme:

Endl1me:
Purging Equipment
Decontamination:

M ;]'1;- -r~_hco,~ /£..0""';'; PL
PRE STEAM CLEANED ~52:~ATER dOTHE9____. ....__ .•__ .' , ·v··

AM/PM
AMIPM

CALCULATION OF 3CASING VOLUMES

ft Length of well
ft - depth to water (before purge start)
ft ;: length of water column

x conversion factor (2" well) 0.49
::: 3 casing volumes

(f'lIt;3l:l:> LOWYield:
If lOW,recovery time:

Actual volume purged:
Actual purge flow rate:

_______ gallons

_---.!..Ii:'_<:>_' ~.~@jVor
Umin

Gallons
Notes: /"")1\;\1.",, 6r'\\Af "\.~-..y,,.. <,:u<J d 0_[ l'·IA(.>'i) '-', J;"'~ "y I'"'' ~.!.. •••:fJ. r""-"-f'

Time Volume Depth to pH Conductivity Turbidity D.O. Temp
(gallons) Water (SU) (umhoslcm) (NTU) (mgIL) (OC)

(feet)
<0.33' +/- 0.1 +/-3% +1-10°10 +/-10% +/_5° +/-10mV

ORP Ferrous
Irbn,

(mh/L)

Final:
SAMPLE COllECTION
Date: i../ /Cj /;!<C~" ..:;c(]_iJ_q.::........ ....Ilf!!~~.,Ito : lOAM/PM

Appearance of Sample: <§~r
Umiil

,<;cActual sample flow rate:

SAMPLE BOTTLE COLLECTED: ;; Yt' '''1/...£.0,4 ttc. '-
;:t i I •.L.-. A·"", tv .

SAMPUNG PERSONNEL
Name:,. ~ J~.\.rt>.,-L.... companr !l,( Co."" -+ _

N/A

NlA



ClUENT: U),if(.{ 11J{tj)rvl.
LOCATION: Nt <..Are: ttl(
PROJECT#: ENTER WELL LOCA nON:

INSPECTION
Label on well?

ls reference mark visible?
Condition of well:

Weather:

Notes:

NO
NO

Is cap locked?

Standing water present?

Any indication of surface runoff in well?

Air Temperature:

IrOfVlCX: "'':..._~{}__

YES
<.:::..ygs'~

YES

.n"",~.u~.J~4d7~,tl 'f'l'J "F
CU:?A/c(!1D{;6iJ 2 _1--

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: 2i 't'l / ;;;L.OOc~ Time: 11' QS AM/PM.

Measured with:
Decontamination:

<,~o,::,~!)\;e;) CHAlK & SiEEL TAPE

PRE STEAM CLEANED <::QLWA1:ER> ~!fi.§!ti
Depth to Water:

length of Well:

WELL PURGING .
Date: -Jl/-J1-l J.00 ~L_Begin Time:

End Time:

CALCULA1"ON OF 3CASING VOLUMES

ft Length of well

it - depth to water (before purge start)

ft ::: length of water column

x conversion factor (2D well) 0.49 , _

::::3 casing volumes

---::c"ltfo...' ;_l.1.-__ AM/PM
Zc:rt AM/PM

Purging Equipment:

Decontamination:

/VI;J'1 / .2::i,.l?.-~I;"::>h /LO 0r:L
PRE STEAM C!..EANED (/D2iN.Et~ <@~~~'"'::

CHlQID LOW~ ..Yield:
If low, recovery time:

Actual volume purged: gallons

Actual purge flow rate: __ .i_~e~(j,-__ ~ or

Umin
Gallons

Notes:

Time Volume
(gallons)

final:

SAMPLE COLLECTION
Date: g / J '1t;).CJ il 9' Time: it; ,)";i AM/PM

~?y.r
llmin

Appearance of Sam pte: 11/1.,/ Idl,~.,,, h",w<'" Actuat sarnple ftow rate;
d........ vI v", #l p- "fA ')

SAMPLE BOTTLE COLLECTED: t "1;;1 j"v1,," !/o;4 j.f.c.t..-

;r~~JJN<~~~~~--~----~~~--)-}~;~LM~-~/~~~~tv~'--~~----------------------'-------------+----~.. lNG PERSONNEL '

Name:, (tt>·~ f/rWis !~~ Q~<-- ,__ __Company: ..:-.Il"",,(;,,-c.=.' _oV"\oj...--! --c-' _

N/A

N/A



CLIENT:
LOCATION:
PROJECT#: ENTER WELL lOCA nON:

INSPECTION
Label 011 well? ~ NO Is cap locked? QES> NO
Is reference mark visible? ~ NO standing water present? <%~ NO
Condition of well: ~.,.t;,J Any indication of surface runoff in well? YES <00::>
Weather: Air Temperature: y'v q",,' F
Notes: CY9Nt.!- j'Vl0e & ,J 2- IS iV/c:t: :It- Z-:i-
STATiC WATER LEVEL JUST PRIOR TO PURGING
Date: 5f/IYiI ;;tooq Time: {',.C 'CC:AMlPM--

Depth to Water: 7. '3<) Measured with:
.....•--..-•.....----- ..~

CHALK & STEEL TAPE~Tf<O!'lICTAPE......-'

Length of Well: 9. ')$ Decontamination: PRE STEAM CLEANED ~ Giilsl:?

WELL PURGING
/,).,,'1) q -.!!:!-.i11L ...7JJ..e h ,,<:~"'-/LC..J PLIDate: _fij'@ Begin Time: /4: t1.. AM/PM Purging Equipment,

End Time; _J.t:;'. \,$ AMIPM Decontamination: PRe STEAM CI.EANEO 01 WATER (OTHER

CALCULATION OF 3CASING VOLUMES Qt!./i"ji~'j

ft Length of well Yield: HIGH @Jj)
ft - depth to water (before purge start) If low. recovery time: 4' It. h~",rJ'-.-
ft :;: length of water columnf------

.,---- x conversion factor (2~ well) 0.49 Actual volume purged: gallons

Gallons ::::3 casing volumes Actual purge flow rate: I '<...'" ~Qr

Notes: i(l~l1S ~.",.II<'v.-1j J:\} ~. )/ ""/{¥'-, ~>,.I1 /: ~/tv r:> - ..I'.:..t"'"- _,or /''t SI:. c_, / Umin
,__o ({,.~d' 5,~~#i- I:'/: /t:_, .""",,_.,'1;·, oj-- liSJ/9/'{1 @ 'Z"¢:\.f ~ OTv-)·· 7.••z.[.ff

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP Ferrous
{gallons} Water (SU) (-umhos,~ {NTU) {mgJL) ("C) Iron

(feet) ~ s: (mgJL)M~~)
<0.33' +/-0.1 +1-3% +1...10% +1-10% +/_51> +/-10 mV

=(~,~-, f--. "'~"---,,.---. --_.-
_StaT!LJ. ~ \.~ z, -- ... - ...

1't"Sl I•••. J~"',,"".••••• e .l]'S" _ ..--'1...':1-'. '\ l 4. ~~ q ,~'l"'--"" 1~'1.<f
_._1'1 1'5 ~'VV<1~ ......~,.;".17)) !'1..£{ , \". 4. \.(2. S". 1 '7 '1'1_cL..... NIA•..-_ .....•

II.{ '. ')" _,,__. .l.d,v¥"'~ <:l . r? e Dr •• $". e, ;;;,(,(j JOt..{. _L N1A... ---. >/
NIA... ..•.....•.- -. .. --~--".•,,- -,",.~ ,... -._-_ ..,---'
N/A

''''--'~' .. .-_..._;-.-
NfA

'.•..•...•..•... -.~~-- ......... _-- --
N/A..- -,~-., -_. --.....• ---.~,
NJA
N/A

Final; N/A......;.--
SAMPLE COLLECTION
Date: g / / 1:/().O o 9' ___.-----=rrme: (J':tr5' AM/PM Method: ."" V\': '~}f'!-.I)'"'I w:Jt.. 1".,/ ·114",... <:Vl·~t....,.

-

Appearance of Sample: 1/,,/ 1.<._.." ( "'0) k,--b;d Actual sample flow rate: 1'1•••• <§~~r
iJmi~

SAMPL.E BOTTLE COLLECTED: t 'it; IVI'- [,.IDA tic. L.,.

;;L ; I.- t........ if(M tv----
SAMPLING PERSONNEL

_r.:!ame;._._~~ .J(."j..N...l~~. /!rf..N' .f,L ...._ Company: ....A.f::5-~~
--'-- ----;



 

 

Day 14 Post-ISCO Sampling Forms



CLlENT:6r- c' '&~ 0 I
LOCATiON: N,~. CAPE
PROJECT #: \ \ 2-" t l.f z: b

Ferrous
Iron

(mgll)

ST LA~. ',.J. .s1.A,\.)~

ENTER WELL LOCATION:
:r:COM \IU =o?-

CfiNCMOL G lJ 3...d:::.-
--UllP

INSPECTION - -.~
label on well? ~
Is reference mark visible? ~

Condition ofwell:- -:&~t:>""Q"",du- _
W~fuer. ~P~.~L~L~C~U~D~y _
Notes: (,.•,HI" 0 .__

Is cap locked?
S'lffilding water present?
Any indication of surface runoff in well?

Air Temperature:

oqAJ c oN\ e c, <PeAl 3; (5"40

~ NO
YES NO
YES (@)
i-fO

STATIC WA:rER~El JUSTPRIORTO PURGiNG - -- -
Date: g /2. ~ I Z DOt:( Time: 15P5AMIPMi

tf,q~Depth to Water:

Length of Welt

NO
NO

Measured with:
Decontamination: PRE STEAM ClEAt-lED

WElL PURGING
Date: 8/7. ~-/zooq
CALCUlATION OF 3 CASING VOLUMES

~ Pll/ . ft length of well
Lf ,'1s--- '7 /. ft - depth to water (before purge start)

ft = length of water column
x conversion factor (2'" well) 0.49

Gallons = 3 casing volumes

Notes:

Begin TIme:

End Time:
Purging Equipment ~ '/l-t i \\1 (J k C V·1A..

Decontamination: PRE STEAMClEANEO DlWATER

Yield: @ lOW
If low, recovery time:

I gf/ts- AM@
J 531-- AMlPM

Actual volume purged:
Actual purge flow rate:

CHALK sSTEEl. TAPE

Ol'tlATER OTHER

__ -:- __ gallons

\'Do ~or-----
Umin

OTHER

TIme Volume I Depth to I
(gaHons}, Water I

(feet) 1,,'_

<0.33'

pH I, Conductivity I Turbidity I D.O. ,'Temp I ORP II

{SU} (umboslcm) I- (NlU) !:,; {mgIL} eC) I
I ; I

+/- 0.1 I +/- 3% +1-10% t +/-10% i TJ- 5° I +/- 10 mV 1
start: I "/:;s-

I r I '>
I~'2.{)
i SJ.i.\
l-l~g
15~H ..

,
"c I

I 5," I !

5-,~7

NlA
NlA
NlA
N/A
N/A
NlA

I I I !
I i I I

NlA
NlA
NlA

Final:

SAMPLE COllECTION
Date: 8 te»: Izoo~ Method: tv\ iV\ l '\Y P l--"OOItl «(Qv-> ~-lO.V..!

((.wdvp ,e rr:

\5~ 90r
Umin

& 40 M L " " A's (\{CL (bn...i:; /~IiZ __O &'3.1c:.. \0' ~"£4'\.-e_.-<:-l'\~ (j\I't,;.~"'"

;).. -tL; ~e.v- Pt."",- bp.r-....s t\\(.L -f't)'tZ- bee>' <tRO AJ::-. i02 j (03

Appearance of Sample:

rime:

Actual sample flow rate:

SAMPLE BOITLE COLlECTED:

N/A

N/A

/



CLIENT: e- ('~Ao I
LOCATION; N, E:", CA P6 M"OC- ~

PROJECT #: \ \ ~ t 'i 2..

ST. LA~. ",.J..Sl.A,\J0

ENTER WELL LOCATION:
:reOM ~ 93

CANCMOCGlJ 3~2- (::> IM.S 1./L1 ~D c.o j/-iJ (~
.INSPECTION

Label on well?
.<@

NO Is cap locked? <fW NO&~Is reference mark. visible? NO standing water present? YES NO
Condition of well: &OQd Any indication of surface runoff in well? YES @)
Weather: P,C.LCUt:>y Air Temperature: '-16
Notes: t--...HNO O~iO MPH wesT

STATIC WA"'!E~}:j~EL JUST PRIOR T6pURGING'
Dale: & It s Z 001 Time: AMlPM.
Depth to Water: ! '-/. .rS Measured with: <BB;TRONlcT~ CHAlK & STEEl. TAPE

Length of Welt: q,s-o Deccntaminaticn; PRESTEAr'i~ ClEAt.;.eo OlWATER OTHER

WELL PURGING .
in; \'tv>~vOV\JLF Cbv1J--Date: ~ /,1. ~- / ZOO q Begin Time: 13pcJ AM~ Purging Equipment

End Time: 1'~S-O A~ Decontamination: PRE STEAM ClEANED 01 WATER OTHER

CALCULATION OF 3CASING VOLUMES

~LOWq,S-O , ft Length of well Yield:'--- ,
tf· ,>13 .'

// r
" ft - depth to vJater (before purge start) If low, recovery time:

ft = length of water column
x conversion factor (2" well) 0,49 Actual volume purged: gallons

Gallons = 3 casing volumes Actual purge flow rate: \--S~ @or
Notes: \ -z. 0 "'):> Umin

I"}'i o

Time Vowme I DepUl to I pH I Conductivity Turbidity
I

0.0, I Temp I ORP I Ferrous

I (umh~cm) .
I I I(gallons) i Water I {SU} {NTU}

I
(mgIL) I {0C} I Iron

oM \....- I (feet) I I i I

lM.~e;If~~ i I I (mgIL)I

j I
I <0.33' ! +/- 0.1· I +/-3% +1-10% +f-100~ +/_5° I +J-10mV

Start: IS30 .:r"~,,,~4iS8 1 3. 7-?i-::J,f.,.s·'1J~<4 L~b1 .3 .34 ! I;)" '('I I 3r~.1 NlA
Is ~ 5- c.( ,KS- ! ~ i ~ f 13",2.W' -:>',""1 ~.,T3 I 3"~ 3 Ii" ,:r3\ 30bi'Z. NfA

1~ YO 11.00 ...(,~S' "2. 1..t'f /1699 /~.'8~ Lf.qS- I ;;l.bl, 115,1C} I 309,J . N/A
, 3tiS 11100 5",US' I :3 1.3 i 137Y'Wd;g,1 VI 'I~" I ~ IS-I.' I /3 ..tJ')J. 303111 NlAI

11~o "J-. Lj 0 C S,I' I -; I ~Zf j~9-1 J,11 \ 'I,'li I ;)''i7 ! /J..7h 30S. ~ N/A! I
I i I i ! I N/A;

I I I I NlAI
I I t I ! ! NlAi I I

NlA
NlA

Final: NlA
SAMPLE COLLECTION

\YP~Ob~~'J;~fJ~~Date: 8 tz«: IGoo~ Tune: \3S'SAMIPM Method: fi\& V\ ~

e.f-iavAppearance of Sample: Actuaf sample flow rate: \ 'to ~'"\- ' ~

SAMPLE BOTTLE COLLECTED: (p 40ML v o A's IlAt:..L (!;, n..c- /~ 1£-0 IA Ie:.. \ 0 \ ~...::••"-e. -'-\-\." I
J.- -tL ~~<!.v- A ""'"be~ ~ t \\<"L .f'o~ 'eo/a.RC> A~'

SAMPUNGPERSONNEL· /. .- t
AE'CO,.I\,\.Name: Lo.v,eL- Prell\~"; i\Atl.O~ <li\M ()YDSIC. Company: ~



CLIENT: Or ,,~{o I .;;
LOCATiON: N.E". CAPE MOc.-
PROJECT #: \ \ 2-" Z Y .Z- ~

ST. LA\.V, ·'+SlAN~

ENTER WELL LOCATION:

INSPECTION.

Label on well? &~
Is reference mark visible? @)
Condition of well: -.:&~·~t:>~Q"",d,,",,-- _
Weather: --'P-C.,..;;:c..'-L_C....:;U...".t>~y _
Notes: W t IV 0 f:J=./.fl-

GW
YES
YES.,0

Is cap locked?
standing water present?

Any indication of surface runOtzr in well?

Air Temperature:

NO
NO

NO
NO

C@)

STATIC WA:rER LEV}EL JUST PRIOR TO'PURGING .: f\.. ..
Date: g It S- Z 004 Time:ltJ:<;,- AWPM

Measured with:
Decontamination:

Depth to Water:

Length of Wef!:
C~TAPE

~ OTHERPRESTEAM~-lED

WELl PURGING
Date: ~ /'2 ~-/zooq Purging Equipment tV\.iv,; \'1~ohoo~ ••...L.../F Co'Y( ~.

Decontamination: PRE STEAM~ DlWATER OTHER

Begin Time: 1/ ~Co {iJuPM
End Time: AMlPM

CALCULATION OF 3CASING VOLUMES

1..., 1D ,--' ft Length oTwell
'J,~l) /j r. ft - depth to vJater (before purge start)

""J '::;1<;- ft = length of water column

I.: :ftnct x conversion factor (2" well) 0.49
I) Gallons = 3 casing volumes

Notes:

Yield:
If low, recovery time:

HIGH LOW

Actual volume purged: gallons
Actuaf purge flow rate: ~•••....--.-j,-r-V-- @lor

Umin

I
' VOIU~ Depth to I pH
~ns) I Water ! (SU)

fj~,~ I (feet) i·te~te.. I <0.33' ! +/- 0_1

,! D.O.
! {mgIL}

I
I Temp I ORP I

I (0C) I I
I I I
! +J- 50 i +/- 10 mV

I C dr...mmv II on ~.,unLy !I (umhosfcm) I
I +/-3% i

Ferrous
Iron

(mg/L)

Turbidity
(NTU)

Time

+1-10% +/-10%
N/A

·1 la.n IIz ..l!1l}7- N/A
N/A

"It:{ N/A
I '
i f

. I N/A
I I N/A

N/A
! NJA

NfA
NfA
N/AFinal:

SAMPLE COLLECTION
Date: R lZs,-/ZDoo. Method: tv\~If'~ "\ YP~OOIli (L>v-Y ~l" vJ

(Dvd::••~v \e"'~

Actual sample flow rate: /00 90r
Umin

& 40 M L " " A' 50 IlA~L ~4"LC /l::>.€-O rA.CL \O~ ~"' ••\.~-<.-"'~ (j.I't-:..~£".
1- - lL ~ ~ e.y- A.""", bpr- ~ t \\,(...L -f'o'fZ.. "eo' ("H~O A-~ iDJ._ ) (03

Appearance of Sample:

SAMPLE BOTTLE COLLECTED:



INSPECTION.
' ..

Label on well?

~

NO Is cap locked? G§) NO
Is reference mark. visible? NO stamfmg water present? YES NO
Condition of well: &Pod Any indication of surface runoff in well? YES C@)
Weather: P,L.i ..CVDY Air T e."l1perature: ...,6 ..~C>

Notes: WLVO ?,.le vi ""17 H

STATIC WA:rE~~VEL JUST PRIOR T6 PURG~NG . . '
Date: g /2.. S Z ooq Time: i~q ~M

S: D ;, ~ICT~Depth to Water: Measured with: CHALK sSTEEL TAPE

Length ofWeU: 3,Y~ Decontamination: PRESIEAM CLEANED OlWATER OTI-IER

WELL PURGING
AM1@Date: 3/7. ~-/zooq Begin Time: i'Z:0Z- Purging Equipment 1\\lh, Tvti)\"'Of:Sh4-L/~~~

End Time: AMJPM Decontamination: PRESTEAM~ DlWATER OTHER

CALCULATION OF 3CASING VOLUMES

~.c.t S- " ft Length of well Yield: HiGH @'-- .5.,,~;/ r: ft - depth to water (before pmge start) If low, recovery time:

3."<2- I 'Jp ft = length of water column

~ x conversion factor (T v.'eH) 0.49 Actual volume purged: 3/1.{ gallons

{·'B Gallons = 3 casing volumes Actuat purge flow rate: i?L.l mllminor
Notes: Umin

Time Volume /Depth to I pH 1 Conductivity I Turbidity I
D.O. I Temp I ORP i FerrousI I\/S! (gallons)! Water I (SU) (umhos/em) . (NTU) I (mgIL) {OC} I Iron

1"\ L I {feet} i I I·'i'MIL- I ')"V\ oSc ......, ! (mglL)
0 <0.33' ! +/-0.1 I +/-3% +1-10% . I

+/-10% ! -+/-50 !I i +/-10mV.
start: J2..o~ ~'1i(.(,j S.3G "I' 3 t12 Xg;U'7<1 b~. ~ '7132 l'1;zO I 30" ,/ NlAI

'Los b80 « (>~\~jJ:!' Jtff4 I gJo 1; ~". 59,S I ~I st t:h91 '3)2 Ii; NlA1
11.ID l3~o " Pcll~\~P' J./'f~ ''118~~ I ~1n " .z..5 let/50 f ;}"I8, I N/AI
l2\~ ;j.C 4 ~ <:. [7,,\4> I ,."~~ i 'llq~ '" ¥f I L i U,' q f! 11,5'~ ~c,'~,f N/AI

i 2 2 o I~~D ~ e.. p~.N'1J I "1'1'+ ! 8 &13 i g3, if I 'i,» 3 14'.S't- J..~,q N/AI
I I I I I I I NlAt I I

I
,

I ! ! ! N1AI I i

I i I I I NJAi i f I
N/A

'.. N/A
Final: N/A
SAMPLE COLLECTION

'\ Y P hOON (Lc>.,.J ~-lo vJDate: 8 lz~-lioo'1 Time: 12..lS AMlPM Method: rr,. 11\,
, (o,...d:\o~v\e'"~

Appearance of Sample: C \~e.vJ ~lib"l..t::: -tiV\~ . 3~'Lit .~ fa 9
I

Actual sample flow rate: I InIImi . or

Umin
SAMPLE BOTTLE COLLECTED: & 40ML 'loA's I'.J...<:L ~tU:;/~IZ-i..-; £ll.1c:..\O\ 6,.,c. ••..•.-e.-<-""1r-(Jllth~~ ..

:l. - \L ~1rev- A ~ b.,e~ ~ I\\(:~ -f'OfL (;,e() I (tRO A~ ;DJ...j f 03
SAMPLING PERSONNEL . I. - ~ A~c..o)',,\.Name: L~v,e L- 'PrtiA -::.~ AA~b,.J .JAM ~O!.Ie. Company: ~

, /

CLIENT: tJt- i ~40 I .;t\
LOCATION: N. E", C. A P 6 MOC
PROJECT#: \ \Z-~2 '-t .LD

sy. L.A\0. ',+ SlA,\j"0

ENTER WELL LOCATION:

:t:COM \U J)S-
CANCMOCGlJ 3~



ST t..A"-..J# ';:r- SlAAJ '.:)

ENTER WELL LOCATION:
:r:: COM V0 , 0 b

t;!lJvCJ'l)OL G W :3-k-
IINSPECTiON -..~

Label on well? ~.§,!
Is reference mark visible? ~
Condition of well: ---:G~2~{:>~O"",'••••d'-- _
Weather: ---,Pc-;'-=£:"'::-'_ '-c..;c=-:"<.J=-. ..::;:1::>_y+-:-: _

Notes: W LV I:) . U- I C

NO
NO

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

NO
NO

<E§)

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: g ii.«! Z oQ1 ",_.T!l!le: IJ ,.r>eP~J'!!,-

S. 'S""7' "*Depth to Water.
Length of Well:

Measured with:
Decontamination:

CHALK & STEEL TAPE

<. DtW~lW OTHER~ '=--= W ~rl-==-__ -= I

WELL PURGING
Date: 8/2 ~-J 2(}Oq __ Begin TIme:

End Tlme:
CAL.CULAIlON OF 3CASING VOLUMES

q ,10 . ft Length oTwell~-:-~'1-~,~7f 1t _ depth to water <-beforepurge start)
ft := length of water column

x conversion factor (2· well) 0.49
= 3 casing volumes

~~c _ AMIPM
_[I. : L.;; AfV!lPM

Yield: ~
If low, recovery time:

lOW

Actual volume purged; gallons

Actual purge flow rate: i!0 <:fu~ or
Umin

Gallons
Notes: ---------------_._"""' ..,,--,-------------

Volume I Depthto I pH ,l Conductivity I Turbidity 1 D.O, IM';::mp .1,' ORP I Ferrous-
(gallons) /' Water ! (SU) I (umhosrcm) (NTU) I (mglL) I (<>C) : I Iron

I (feet) ! I I I I I (mgIL)l ----t-":Q..E~~-" 1 +1-0,11 +/-3% . +1-10% 11_,_+1-:10%' +1_5° L+f-10m\~,_," __

~!lf~. --i---1iIL::J~r- G, £S I l )'1 /1 ,5 b~
I-- :~._;~t-.:-~f~":~=-tl·;-~~~~~;1:-.~;? 1 ~.,\~?~~..-~i~l-,_ ..JJl; +t£-~~~.~.~I·, ~~:"-~"--_I

iI: :;s ~ :14,i.~I""y' ! I. 7 > J J. 72') I ,jS' ,&. i 3, -~I I ell)' tP .e -t- NJA __

________ !"-'-f.' .>O-( ...• ,.!.. ,.,'".",'''-..--lllJ.,J V":kf.-. I I·7()---,t",.}.", '70"} ! f ~ \) ,t ",,,,-,,,J.,LIL-,L2_?,I __ln-tLL.._- N/A_
I~_\O( L ~~~Ilj 1.(.<\ i J,,!.~i~ I is·S.u !,_,_~:J:J ,i g,'/2 ! :>Yltl NJA

i ! ! I ! 1 N/A

~------j---+---+-_-_+-lr---'-----'-~-~--+--'-'-"------1-'--- ~:~=~~~--,'--- ~;~
I I ~

Time

al:
SAMPLE COli.ECTlQN
Date: S l~S~ lzoo1 Time: I Z - ():5 AM/PM Method: lY, IV'\ ~ _ "\\1f' hObr.l t Lt>v-' n Co iN

(ovdv-;:.; rz=
Actual sample flowrate: 1\() SOT

Umin
&> 40~L VoA's !\.J".t:...L Wf'UJ/T::.!Z.C IAk:..\O\ ~~"'<:.-<-.v\«jl/6~f..t.

j. - \L: l,.'Zv-R "'" b.,e,..- ~ I\:\.L'L- <fOYL ~(C.()' (a~c> 1\ .t'-tD"J I f 0'3 I

~~:~t.~~~~~_NN~~,,~,"<-\ ,::>"; /J.\ f'~ ~.-.l:r~.~bt'b5ic-_i2.<?p..RanY~_A~,~ 0 >"'\ ,--~\

Appearance of Sample:

SAMPLE BOITLE COLLECTED:



ST t:A I.<.J. '.+ 51.. A ,"-.}~

EIiJTER WELL lOCA nON;

INSPECflON -.~
Label (h we!l?~!
Is ref(ence mark visibls? ~
comtion of well: ~bQ.8c ....•.4 _
Weiher: P.CLCVDY- _
NclS: wtN 0 .j'; '- jU

(IDi
YES
YES

J..jO

NO

NO
Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

NO

NO
C@)

{ATIC WATER LEVEL JUST PRIOR TO PURGING
}late: StisI Z QQ:! ,_TIm~~_!.!_yYAM~!.:1_

Depth to Water: ::i: <) 7 Measured vJlth:
Length of We!!: i.(,(j Decontamination:

~ .'_.,, =v =-.=-= =- ~
WELL PURGrNG
Date: ~ /1. ~-j2-0()q.. Begin Time: _ /3: I~ __ AM/PM

End Time: I J: 5:s AM/PM-------
Purging Equipment VV'\.'\Vii . \.'1 f-h,pV'l. _,~JJ£_C~
Decontamination: PRE STEAM ClEANED CJ5X~A~) OTHER

CALCULATION OF 3C.<\sING VOLUMES

q.~f) . it
~. r:f-:7 I. ft

tf.o3 it

--'-:1-

@ LOWLength of well
.. depth to water {before purge start)
:: length of water column
x conversion factor (2" well) 0.49

Yield:
If [ow, recovery time:

Actual volume purged:
Actual purge flow rate:

__" ,,__ gallons

I Lt,0 m{fm~"\or

Umin
Gallons :::3 casing volumes

Notes: ---------------------------.---------------------

SAMPLING PERSONNEL ........:.....

Na.me: Lc,-~·...c"e- __P-re i::~>';L!8'\.i<:.Dr..1_<:jo",~.h!:-'O~IL- Comp~~ __ AiE'L,.o ;'v_~ __ .. .. ..__



CLIENT: Dr (',~A0 I ~
LOCATION; "L t: CPt pc:.; [V\OC

PROJECT #: \ t?-c, 2 Y .1. t:>

ST L.A \t..J. ',+ ~ l A 1'-.) '.:)

ENTER WELL LOCATION:

:r: COM V...Jv 011

C:A Nt!- MOL G \,0 3~

INSPECTION

Label on we!!? ~~ ...'
Is reference mark visible? YES
Condition of well: ..........:G~:2L.""t>""Q"'-(.L4 _

Weather: p,CLCu D y _
Notes: tNLV Q 0 --I G

G:W
<:~y@>

YES
J.iO---------_.

NO
NO

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

NO
NO

@)

rIA PH

STATIC WATER LEVEL JUST PRIOR TO PURGING
J2_ate:.. 8_1],- ~- L1.:: DD:L______T!~~~_9LLf...at?M

07_ 1'{ Measured with:
Decontamination:

~~rRONIC T~ CHALK 8< STEEt TAPE

Pf1.E SlT"';M CLEANEO @~ATV OTHIOR

Depth to Water:
Length otWell:

WELL PURGING
Date: ~ / 'Z ,:;)-/z,00'1__ Begin Time:

End Time:
to-.(O AM/PM

_~~AM/PM
Purging Equipment: Mil!':~-~(Yf~ OO!OJ ~_~IF (1~\'·f.\-'
Decontamination: PRE STEAM CLEANED (f!~~~§j7OTHER

CALCULATION OF 3CASING VOLUMES

Yield:
If low, recovery time:

ft
f ft

ft

Length of well
- depth to water (before purge start)
:::::length of water column
x conversion factor (?:.'!Y~.!!)0.49
= 3 casinq volumes
1t.1:tl ,,-,<f /#y(J ~tjlj (A{/..-v •... Iv

J

Gallons
Actual volume purged: __,______ gallons

Actual purge flow rate: 100 ~JL~r
,-./ <,.~J..c,yt f"!:::;;4- c· i""~. UminNotes:

SAMPLE COLLECTlON
,JJ~.!e: 8 l2 s-:J2 ..o(.~q

SAMPLE BOTTLE COLLECTED:

Method: iy, I V\ ~ "'1y P l-lDbAl l L.,,1j/_' ~-!~y-{_
(DVI1""'i:' Ie '_'-'-

\()~90r

Umin
& 4- D !VI. L V 0 A' 5 I\J.J_L r;, t'2-V J~ Ie-" v:l. k:..\,,"'1 \ l!;..,e:i<\<!;~,,~< (Nv,pJ (,.\.
;). - t L ~ l:-IZ-v-- d1.""'- b~,,-..v f \\t.L f"~\'2.. (t,ao {'«RO I\&:,- It) ~_ j {03

Time: {{). 3DAM/PM
_ .•"m"~.~....hh.,,,.,,,. "'~"~"~ __ '~M""~' __ ~ _

Appearance of Sample: Actual sample flow rate:-----------------

SAMPLING PERSONNEL _ . ,

_Name: LeA v,,~:?--=-\~~:i_~~_??ii~i~~t:':~::L~e<.W>,\'~O;tC-~ome.?'!}Y~_.J.l~~(J )'v~_ .. _



:t""CCMW.Q :5
a:1N C. Me;) LGi.0 ~43

INSPECTION
Label on well?
Is reference mark: visible? d
Condition of weU: <C 00

-/~---j~---,,'/~~-~~~·--------
Weatiler: (""....:t-f.-<..k<.Ji-"-'.J"";;'(..o!-i'l-' __ '.J.-:t:c.='-"'==-- _
Notes: /

QW
GiS!

GES>
YES
YES
ac ~I -.J

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

NO
NO

NO
@/
@).

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: q II/ / l.. 004 Time: AM/PM

,-) ;20~7(;:J(J Measured with;

Decontamination:
Depth to Water:
Length of Well:

CHAlK & STEEL TAPE

Dl WATER OTHER

WELL PUj3.GING
Date: Lj /1/ /2-00Cf Begin Time:

End Time:
tZU"
1255

AM~&0 Purging Equipment M t ~ ( -'V Pi~ W ..l--L F CC"'l1r
AM;e~D Decontamination: PRE STEAM~!EANED ~ OTHI:R

CALCULATION OF 3 CASING VOLUMES

9.5"0 ft Length of well
1/,"5 & :7 i ft - depth to water (before purge start)
5. i L ft = length afwater column
:2 .5 x conversion factor (2" well) 0.49

Gallons = 3 casing volumes

Yield:
If low, recovery time:

Actual volume purged:
Actual purge flow rate:

.2-__ --"-_-____ gallons

_--...--LIt"".:""O"-- __ ,~or

UminNotes:

Volume I Depth to I pH I Conductivity' Turbidity I D.O. I Temp I ORP "

(gallons) I ~:~;; I (SU) I (umhoS/cm) IL (NTU} I ~/m_gl10Lo~ I,. +(,O_C

5

)o

i <0.33' i +/- 0.1 +/- 3% +1-10% -s- zo I +/- 10 mV I
Ferrous

Iron

(mglL)

Time

~--------+_--_~~----~l------+I--------+I----------!I-------4------~----_+---N~/~A~~I ! I I i I N/A

Final:

!! , I N/A~---------1-------+-------_7-------r---------r----------+_------~----~r------~---~~--_1
N/A

SAMPL~0.u-ECfTl0N Q / /' r<: . L )
Date: L-f } / I f 'Z0 0 ( Time: (1-'.J':J AM(PM ) Method: VV\\ N t l V? t, I> ~ J-- L ~ a,1'11V" .e»:

. :5F( Tl>4tH ..,,/ r .
Appearance of Sample: S / -It,H ii tC c:?j)ly't;. /It."t tiCe . Actual sample flow rate: '"'- / tJ (.) @fr

1·1.';'-6 ,......•..l~bLy~'f;(j{.IA•.£; 1- 2.S;<) Nk> 1,:./1 Ht..!D:; .~ W\.((..,kd.~ Umin

SAMPLE BOTTLE COLLECTED: i:z -.( Q ""'l-- V DA ", AoLS U t ~ t;"tJ--a -A \(. tC-, ~ ••.,z..e<'\.c..1 ~t A f:':'·~.fr~l-e~-<-
2- i Lt A,....,be.....-~.JI {-tLL PC':!7r ~ g.'''/Rr2..C A~(Qt 1~~1c...i01...

SAMPLING PERSONNEL .
Name:..4~ ••.{)N .~ M b r 0 Si c~ comp_an~y:'__.__'__i\_'__=E.'-L=-O__}.-'_-'_\ _f

N/A

N/A



CLIENT: i3e.t sr (.1) L.
LOCATION: N.6" C (; {IE S''T. L (..1,."...) KC/,J<" c. :rSLLV0"D
PROJECT#: II z, ~ z, "l. '1..... 0 ENTERWELL LOCATION:

:reo M vJ.CJ ~

CA N C. MO cGi.V "~{t.f

INSPECTIOf\l
Label on well?
Is reference mark visible? , d
Condition of we!!: <c,00-=~--~--------------
Weather: .•....12_' wic",-- ""1k....:J,'i'- _
Notes: f

~YE
NO
NO

Is cap locked?
standing water present?
Any indication of surface runoff in V';all?
Air Temperature:

NO
®>
@)-

STATICX"AjT~R ,LEVEL~~ST PRIOR TO PURGING
Date: -t (( l... 00'1 Time: Af-NPM

ivieasured with:
Decontamination:

C§lEC-ffioNIC s;> CHALK & STEELT~~."

t;;RESlEAMClEANED OlWATER.(Oll-lER)

VecJ,c..('A,+~~Uv •.•.•...p ~ +~b:~a
Depth to Water:
Length of Welt

WELLP~GrNG
Date: 11 It /2-0oCf' Begin Time:

End Time:

11(;)i)
I11Io.

\

Purging Equipment: Mi~i 1,/ P i'~ M -t- L F CoV/-h---:.
Decontamination: PRE STEAM CLEANED ~ OTHGR

CALCULATION OF 3 CASING VOLUMES

9,70 _. ft Length of well
'1,b '({':-.,. ft - depth to water (before purge start)

2 .0 t; ft ::: length of water column
C) .90 x conversion factor (2" well) 0.49 Actual volume purged:

Gallons ,/ .= 3 casing ~olumes. ~ctual purge fl~w rate:
Notes: Hm-l -Ii) itJ('<-:-i -k)V 1'l"t:~"'1"L of tv-dl --f.c, c.:j(ec::f

D~DJ J2.12.o S~(.IjA,..i>jes.·

Yield: HIGH ~
.:L fI.{/'5.If (ow, recovery time:

_-'-/--:-;--___ gallons
__ •..•.•.__ ~L-'O"'- __ .~or

Umin

Time I FerrousI Iron
(mg/L)

N/A
N/A

N/A
N/A

I N/A
N/A
N/A
NfA
N/A
N/A
N/A

Volume I Depth to I pH I Conductivity I Turbidity I D.O. I Temp I ORP
(gallons) I Water I (SU) I (umhos/cm)' (NTU) ! (mglL) I (0C) !

I (feet) i. I!
f <0,33' I +/- 0.1 +1- 3% +1-1O"k +/- 10% ! +/- 5° i +/- 10 mV

I I I )
I I

Final:
SAMPLE....'(OJ.-LECiTION a
Date: ~ J I 'La 0-( AM/PM 'Time: / I 'Iv
Appearance of Sample:

SAMPLING PERSONNEL .

~~.;.'3:"DN 'J"a"""broSiC- Company: f\ELD }j\.



 

 

Day 28 Post-ISCO Sampling Forms 



:rc..OM W.e;> l-

eA N c.MOcGt.J ,4Z.

INSPECTION .
Label on well?

~
NO Is cap locked? G5.S> NO

Is reference mark visible?
<cood

NO Standing water present? YES <@)
Condition of well: Any indication of surface runoff in well? YES @?D
Weather: r'\0?H"j (.i~) J...., Air Temperature: ~'-Io 'F

/
Notes:

STAT1CqAi~ iEL~4srpRIOR TO PURG~NG
Date: Ii l.. 00 Time: i'1. Z 7 AMJPM

@ot~~Depth to Water: ;:;,/ Measured with: CHAlK sSTEELTAPE

Length ofWeH: 15' 'i t.f Decontamination: PRESTEAM CtEP.NED <,:Q1~~A~".) OTHER

WELLPqGfNG
/2-001'Date: I II Begin Time: i4.· )'5 IWJPM Purging Equipment M isJ i -ry P 140 f.l +- L F COv'l~

End Time: Ir ;5 AMlPM Decontamination:
.

~PRE STEAM CLEANED OTH!:R
CAlCUI.ATION OF 3CASING VOLlJMES

ft Length of well Yield: (::&!§i.1 lOVlJ
"'7>'.

ft - depth to water (before purge start) if low, recovery time:.
ft = length of water column

---- x conversion factor (2" well) 0.49 Actual volume purged: gallons
Gallons :: 3 casing volumes Actual purge flow rate: (LO ~(}r

Notes: ~1~(1) ,;f' N;;Jt,\. ;: :1 f';-{1<". (:,11.,•• Umin. I

Time Volume I Depth to 1 pH I Conductivity I Turbirlity

I
D.O. Temp ORP Ferrous

(gallons) Water I (SU) (umhoslcm) r . (NTU) (mgIL) (0C) ironI I II (feet) I (mgIL)! !<0.33' i +1-0.1 +/-3% +/-10% +/-10% I +/_5° i +/-10mVI -
start: {[I;') 'i NlA

___ let- <if __ . s: &~., 5:t:l. J, if ?L-, 41.71 I on. '1 if i j -7'2 (; N/A--. I ..;

i'itl._ .. J-' (.. «: 8& I j, «:» ',7 !i'l I 01> I r l({ 9 ,- >-:;.3' N/A-', I

...I..'(~.~?!.-- ;',71l ;;; Q.:. I '~lrl I n.]) ! (),I) 1<-il '"\12..'11 NfA., ".{~ .>. j ,..._.__ ., --.-~-..---.--- . I i 1le i Iftj: j'f 5.10 I s. 'io ? 7, he (1,13 11l. -7'1.7 NfA! ~, I , -
1'1. t; 7

--- ..-~ :1.71 I ;;, 8'1 J 3·T.l.:.7 7.17.. 1 O. i« 1. 7(.; !-7i.'f NfAj
l!f;.~ ~ ') 7'1 I 5. 'I> I t . i s« ): f G- I c . (5 7..;/ .- 7'/ f' NlA

I i I
•.

I I1 N/A
NlA
NJA

Anal: NlA
SAMPLEqJjEiTfON q

cC AMfPM MtN( lVpltCA.) J--LF dn{\--~u:. Date~.___ _II 'Z o 0 . Tlrne; 15' Method:
I

Appearance of Sample: :f-.(t,,~'b ;"\....l?} ,-,f t""J"I.~. __ Actua~ sample flow rate: ; 1. c- ~r
1-1.5"(,) ""'- Pbl.-y -~ •..~A •.~; 1- ~S;CJ ,...". ".,/ J.l""O~ A..•..W\~{-i:....l~ Umin

SAMPLEBOTTl..ECOLLECTED: ,-.to •..•.l.- !lOA V.ALSo :...!l~ "l2.a A~to-I ~v.:l.£.("l", A1Ap~I-e.v..,<..
2..~ \ L.:t Ak b.e- .,.;/ 14LL h:w-- , 12.0'R~ A L(. (0 t IA "'-I 0-""

SAMPLING PERSONNEL b
AELDil/\Name:.AaI"'DN ~aM roSIC- Company:



CLIENT: Be.tS·f o i.. '"\<: (, .'t-o...
LOCATION: N" 6' C.(--\(J EST. L /J. 1,...) t<. CI...) c, C. ~ ..;;,Lf-V,: \ ..J

PROJECT #: II 2. ~ 2. '{ ,'L. 0 ENTERWELL LOCATiON:

:("'cc M vJ.O 3
cA N C. MoLG(.J J43

INSPECTION
Label on well?
Is reference mark visible? d
Condition of well: <COO-/,,----{-:---,,-,-/,,-....-·-;0,,------
Weather: (.""...::t../....1.<I;'-'· t-"-,-i,,,,-i~-=!-t'l-' _ •..,J.'z,-=---':::.- _
Notes: I

~
GW

Is cap locked?
Standing water present?
AIly indication of surface runoff in well?
Air Temperature:

NO
NO

STATIC WATER LEVEL JUST PRIOR TO PURGING
Daie: q I / l.004 Time: AM/PM

LI ;207 •.JO Measured with:
Decontamination:

Depth to Water:
Length of Well:

WELLP~GING
Date: 11 /200q Begin Time:-~--~~~~-

End Time:

GW
YES
YES
l.Lr~,...::>

CHAlK & STEEL TAPE

D\ WATER OTHER

N/A

I?U)
/2:'J-,5"

ANI~~D Purging Equipment M i )J i 'TV P He f-1.~- L F CCVi -Iv-:..
AM.te~D Decontamination: PRE STEAM ClEANED @~ OTHI:::R

CALCULATION OF 3CASING VOLUMES

9. -50 .._ ft Length of well
i./. :;, & . » » ft - depth to water (before purge start)
5. i L. ft = length of water column
:2 ,S x conversion factor (2" well) 0.49

Gallons = 3 casing volumes

Yield:
If fow, recovery time:

Actual volume purged:
Actual purge flow rate:

Notes:

Time

Start: J2~O

Volume
I Depth to I pH '1 Conductivity I TurbidityI

(gallons) I Water ! {SU} I (umhoslcm) I (NTU)

I I(feet) !
<0.33' I +1-0.1 I +/-3% +/-10%I

-:Utl/",) 4 .:36
1

3,75 t.u.. L-?'S
,75 I tf~[,;,6

I
;),B-z.. J, bh 8 . 1:., -"~ t(

i,z5 i./.Bz. s.e: I /,11/ 4;05
'2",)0 J.e::? '~:BI I '1"IIi? 2.'77

i i
I

--I I \ I,
III i I

! i
! i I.-

/2.1-/'5'

;-7__ .c.....- gallons

_--z--L;.k:?""'[)::....-_~or
Umin

II D.O. I T(~mCP)I ORP I
1

1 (mgIL) '~II. I I

+1-10% +/_5° I +/-10 mV
I

Ferrous
Iron

(mglL)

(),fj7 ! '7.93 281./. "-I N/A

I I N/A

N/A
N/A

N/A

Final: N/A

SAMPLE.,X0.LLEQTloN Q ~/ »<. 1.
Date: Lf 1J /1 -Z£)0 ( Time: 11.-'7~AM4='rvl) Method: 'N\\ N ~ 'TVP ~ O!\.} ,j.. L P c'ntv~J,ey-

, 5f'l nlt:;iIi-W/ ' .

Appearance of Sample: 5/ -hHlItC c.'lOP"'ti,/ll:f.f/lce· Actua!sampleflowrate: ..•.....ltJO ~r
f ·1.5-6 ,.•...•..PtA-y ~~(J{.IA-r.i.:;::)I,· z.so N~~ 1,-.If ;'1r..!v3{::t~ ~~kd.~ !Jmin

SAMPLE BOTTLE COLLECTED: b-.to ~.•...V OA ", AoLS '..! t ~ (; n.a A ~ re- ~'F.)-e.y\-z...e<'\<"1 ~'A ;..,.~.(,.~I.e.",-<-
2...- \ L t A.k be-v- t"v'/ t-lLL. Per- c, f?-O IRt?...c A ~ (Q t I~~1c-i o~

SAMPLING PERSONNEL :\
Name:j)ll:"D N ':]a UV\ b f" 0 5i c.. _c::;..o=m.:.:Jlp=,a=n,,-,y:.---,-A-+=E::;...L.=:.c:o_~l._.'\ -i

NfA



r co M 'vJ;C::J t./
a1N C. MO cGiAJ "~t./

INSPECTION
Label on well?
Is reference mark visible? d
Condition of well: <C 00-=~--~--------------
Weather: -,,-12_'-,-,&>«:.' .J£W"'-J!...'1I- _
Notes: I

~YE
eYES>
YES
YES
t.jS-'"

NO
NO

Is cap locked?
Standing water present?
Any indication of surface runoff in v,;,gll?
Air Temperature:

STATIC WAJER 7LEVELJUST PRIOR TO PURGING
,Date: q I (( 2... 004 l}me: Af>.JlfPM

fvleasured with:
Decontamination:

C§lEC-rno."lIC ~ CHALK & STEEL TAPE

t=;RESTEAM CLEANED tn WA,ER " (c£r;-~~)
DecJ, (;.,(,l.,t'C') /)vj.v.-j) ~ +~b,hn

Depth to Water:
Length of Welt

WELLP~GrNG
Date: 11 lIeD

11'10.

\

Purging Equipment: MpJ i -rv f11'~ W ~ L F Co>"!-Ir
Decontamination: PRE STEAA1 CLEANED (01WATER ~ OTj.Jl:R

/2-00C( Begin Time:
End Time:

CALCULATION OF 3 CASING VOLUMES

9.10' ft Length oTwell
'1,h;;:; :7. ft - depth to water (before purge start)
2 . 0 t; ft ;co length of water column

() ,·9f) x conversion factor (2" well) 0.49 Actual volume purged:

Gallons . / .= 3 casing '{olumes . . ~9tuaf purge fl~w rate:
Notes: Had -Iv tutui I;,JV rt'~Iu.t.Y'r.1Lof w.eU -10 Culkc::f

Die..oJ /2.12.0 5?dlA.-j)/e/L

Yield: HIGH ~.:z.. it tr5If low, recovery time:

_-'-/--:-:--__ gallons
_· ...•..•_~L..;O=- .~or

Umin

Volume I Depth to I pH I COndUctivity! Turbidity I D.O. I Temp I ORP
(gallons) I v:ater ! (SU) (umhos/cm) I" (NTU) (mglL) II (0G) II (Teet) i I I ,

I <0_33' I +/-0.1 +/-3% +/-10% +/-10%! +/_5° i +/-10mV

Time I FerrousI
J Iron

(mg/L)

N/A
N/A
NfA
N/A
N/A
N/A
N/A
NfA
N/A
N/A
N/A

I j I I I
I I 1

Final:

SAMPLE..x0J.-l-EqTION (2
Date: ~ J I -Z 0 0 ( Time: II tit) AMfPM '

Appearance of Sample:

SAMPLING PERSONNEL
~l'"0e:Af,l ~D N 'Ja M b r (/ S i C~ Company: A e.Lo Jl./\



reo M vJ.Q 5..
a:1 N C Mo C-G(,J "tis

INSPECTION
Label on we!!?
Is reference mark visible? d
Condition of well: <COO
Weather: --C""_c~lo-ll-C-"'11.4-------

Notes: I

aw
GW

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

NO
NO

STATIC WATER LEVEL JUST PRIOR TO PURGING
Date: q III I 2.. 00') Time: IJ l/S- ~PM

5t35" Measured with:
Decontamination:

(ElEC-fficJN'C i&
PRE STEAr"l1ClEANED

Depth to Water:
Length of Welt

GW
YES
YES

t./5"-

NO
@)
@)c

N/A

CHALK & STEEL TAPE

01WATER omER

WELLP~GING
Date: 11 II 12-009 BeginTime:

End Time:

{3lf5-'
/l{u5

~M -' Purging Equipment M I ,J L IV e j4c f.J. •••••L F (?cV'/ ~
A1V~ Decontamination: PRE STEM! ~LEANED (QIWA!§) OTHI:R

CALCULATION OF 3CASING VOLUMES

15, ;J5- ,__ . ft Length of well
t:;,35' /.. ft - depth to water (before purge start)

3..10ft = length of water column
i .15 x conversion factor (2"well) 0.49 Actualvolume purged: 2..-

Gallons c '\ 3 casing ~olurres \ i I Act~ purge flow rat~: i ,~ Ic9 c)

Notes: ¥\.V9-e& (hI",,,, It\/lA,. ~ \ e-t- r--eC\l\/l YO/? +e Ir $\.,U Q(Jtl-~
( t ~\W\R~1Cl bc+t\'-e lfitl \

Yield:
If tow, recovery time:

gallons

~or
Umin

Time Volume I Depth to I pH ! Conductivity I Turbidity' I D.O. I Temp ! ORP
(gallons)! Water I (SU) ! (umhosrcm) ] (NTU) I (mglL) I (0C) tl,

II (feet)! I I i
<0.33' I +1- 0.1 I +/- 3% +/-10% I +/- 10% ! +/- 5° i +/- 10mV

Ferrous
Iron

(mg/L)

Iii ! I ~----~I-- -+--~N~/~A~~
i ~ I ~

Final: N/A

SAMPLE)(Og.E(fT10N /"'
Date: ~ j If f Z DO q Time: J '-I~<"-'Af\ilfPM) Method: VV\ ~ N ~ tV? ~ t) xJ J-- L P (~L'lh--J J,er
Appearance of Sample; :5/ ianfl(~- [olot'j 51~r. Actua!sampleflowrate: I @n:pr

f .-Z'i""D ,"'.L.. PoLy -~(J{._~A-r.,-::;::)1- 2S;() I'H-. vr] "1~0.3 .ff'.,..•.. M~\-l"-t~ ~min
SAMPLE BOTTLE COLLECTED: ("-4c ••.••~ VOPe V.A.L$ J I ~l4..- C;n.o -A~ te.~~ •••,'Z..Gc,\..e..., tu''''''t::.·,-tr, i-e<.,",,-

2.- i L+ A~b.e--lIJl HLL. Per- C /2.(.:;IR~ A~(ot 1~~K..iO~

N/A

Company: fA ELo ll./\
SAMPLING PERSONNEL
Name:Jj~i"D!>' ':]a M b f~o 51 C-



CLIENT: i3 e.t ~TClL
LOCATION: N.G a (-\PE
PROJECT #: I; 2. ~ 2..'i ."l- 0

S'T. L...A\r-'> r<.C{~c..e... =fSLLVvD
ENTER WELL LOCA nON:

,11(;C- 7,0

rc..OMW.O <0

d1NCMOe..G~ q~

INSPECTION
Label on well?
Is reference mark visible? d
Condition of wetl: <000----------------------

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

NO
NO

Ic. , ..;.' e" ~Weather:
Notes:

STATIC WAJER 7LEVEl ~~STPRIOR TOPURGIN~
Date: q I 11 2. 00-1 Time: i' ' (J AMfPM

Measured with:
Decontamination: PRESTEA:.1 CLEANED

Depth to Water:
Length of Well:

WELL PU!\GfNG
Date: L.j I {! /z.ooC;

GW
YES
YES

NO

®>
Qi?D

CHALK & STEEL TAPE

DIWli.TER OTHER

N/A

BegIn Time: ~'-!~ AM/PM
End Time: ,:(f: l L AMJPM

Purging Equipment M i)..) I 'Tv P 140f..l .••. L F C~Yl~
Decontamination: PRE STeAM ClEANED (PIWATERJ OTH!::R

CALCULAnON OF 3CASING VOLUMES

,_, it length of we/I
1------ _/ i ft _depth to water (before. purge start)

it = length of water column
x conversion factor (2" well) 0.49

Gallons = 3 casing volumes

Yield:
If low, recovery time:

Actual volume purged:
Actual purge flow rate:

_____ gallons

flO ~or
UminNotes: .:"'-/i(i-i.f~

$.. .I

Volume
I Depth to I pH Conduclivity! TurbidityI

(gaUons) I Water I (SU) (umnos/em) t (NTU)I !
I (feet) I

I

<0.33' ! +/-0.1 I +/-3% +1-10%I

I
I
I

+/-10%

0_0_, I
(mgIL)

I

Time

fHiGH> lCNV

+/_5° +/-10mV

Ferrous
Iron

(mgIL)

N/A
N/A
NlA
NlA
NlA
NlA
NlA

ORP

NlA

Final:

NlA
NlA

Time: J '-/, iJ () AMIPM Method: \V\t N ~ -rVr Lt O!lJ J.- L F an{vJ }.er-
I

.-1~./)) ,J,v' J: J Actual sample flow rate: I ] (; ~r
,·"2.S"'D tvU- PbL'I-$(A •...::A-'f.-.£; I~ 2S;D •.••••. l,.!/H.JC2, ~ ""~~l~ !-Imin

SAMPLE BOTTLE COLLECTED: ~-~O •..•.1- VDI'r V.AU> :.!,~ un., A\t:.tc-\ ~S.""'Z.L.<"\"I A1Ap~ 1<",<.-
2...- , L -t t\JIoo\ b.e- 1W I t4LL. ~ C, 12.0 IQe.£'J A &:::-«0t l.f!!t k..i C''"'l...

SAMPLING PERSONNEl b ;1'\
Name:.A<'3 f"/) N .~ If\"'\ r (;> Sic.... _C",-O-,-m-11P,-,-,a...;,nY",,:_..:...A'4=c-c::L=:;O,--JV\__ · -----------1

$AMPLE)(OJl-EC(TION. a
Date: f.-{ J II I -Z o 0 -(

Appearance of Sample:



CLIENT: Be./s~rc.'JL.
LOCATION: N.6' C!. f-\ tJE
PROJECT ft.: II z."2..'{ ,'l... 0

S"T. t..j-\\.-...) «."EA1<"~ ::rSL..LV •..r\':::)
ENTER WELL LOCAnON:

Met. -18

:rC.cMw.07
og N C.Mo cG(,J '1.7

INSPECTION
Label on well?
Is reference mark:visible? d
Condition otwell: <a00--------~-------------Weallier. __ ~(d,L~~~~~~f~ _
Notes:

Is cap locked?
Standing water present?
Any indication of surface runoff in well?
Air Temperature:

GW
YES
YES

NO
NO
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ENTER WELL LOCATION:

INSPECTION
Label on well?
Is reference mark visible? d
Condition otwell: Goo----------~----------Weath ' I "" ,/e ' rer. __ ~!~y~./~ ~ _
Notes:

NO
NO

Is cap locked?
standing water present?
Any indication of surface runoff in well?
Air Temperature:
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory  Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah  

 Project  Chemist 

October 2, 2009 

NE Cape St. Lawrence Island  

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-14560 

      

      

All samples were analyzed by TestAmerica-Tacoma 

Not Applicable 
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

      

      

All samples were received in good condition. 

No discrepancies were noted.  

Data quality is sufficient for project purposes.  

      

      

No corrective actions were required.  
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

Sample results are usable for project purposes. The method blank had reportable results between 

the MDL and PQL, sample results were flagged B.  The method blank also had surrogate 

recoveries above the method acceptance limit, no sample results were impacted. Samples 14560-2 

and-4 were diluted due to presence of target analytes, the dilution made quantitation of surrogates 

impractical.  

      

      

      

      

Sample analysis and reporting was acceptable for project purposes.  

      

The method blank had positive results reported between the MDL and PQL. Affected sample 

results are B flagged.  
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iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

The positive result was below the PQL.  

      

Sample results are usable for project purposes. The sample results were greater than 10 times the 

concentration reported in the method blank.  

      

Not applicable 

      

      

Not applicable  
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

No data flags were assigned based on Laboratory sample recoveries.  

Sample results are usable for project purposes without qualification.  

      

       

Samples 58-14560-2 and -4 were diluted and suitable surrogate results were not obtained. The 

extraction method blank reported surrogate recoveries exceeding method acceptance limits.  Data 

flags  (X)were assigned to sample results indicating surrogate recoveries were outside of 

acceptance limits.  

Sample results are usable for project purposes. The flagged results are considered estimates.  

Samples were submitted for DRO analysis only.  

Not applicable 
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

Not applicable 

Not applicable  

Not applicable 

.  

Not applicable 
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Samples were collected with disposable equipment that was not reused.  
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory  Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 5, 2009 

NE Cape Landfill and ISCO Study 

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-14753 

      

      

      

TOC samples were sub-contracted to TestAmerica-West Sacramento for analyses.  
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

      

      

All samples were received in good condition.  

Custody seals were not present on cooler per the cooler receipt form.  

Sample results are usable for project purposes.  

      

      

No corrective actions were required.  
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

Sample results are usable for project purposes. Some results are considered estimates due minor 

QC issues.  

      

      

      

      

Sample analyses were performed within holding times and reporting limits met project data quality 

objectives.  
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iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

The GRO method blank had positive results between the MDL and PQL. All sample result were 

more than 1000 times the concentration found in the method blank.  

Affected samples are assigned a B.  

Sample results are unaffected by the positive method blank result.  

      

      

      

      

Not applicable  
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

 

Laboratory control samples met control limits for accuracy and precision.  

Sample results are usable for project purposes.  

      

 Some sample surrogate recoveries were outside of method acceptance limits.  

Samples with surrogate recoveries outside of method acceptance limits are flagged X. 8260 

sample results with only one surrogate out of method acceptance limits may not be flagged.  

All sample results are usable for  project purposes. Some results are considered estimates due to 

minor QC issues such as surrogate recoveries.  
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)    

                  
                        

   x 100 
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

      

Not applicable 

Data quality objectives were met for trip blanks.  

      

      

GRO, DRO, Benzene and Naphthalene results did not meet precision limits.  

Data quality objectives for precision were not met for some analytes. TOC and RRO results were 

within RPD limits.   
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Samples were collected with disposable equipment.  

Not applicable 

Not applicable 
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 7, 2009 

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-14864 

      

      

      

Not applicable 
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

      

Sample 09NCMOCGW09 was received without preservative. The laboratory added sufficient 

preservative prior to extraction and analysis.  

All samples were received in good condition with minor exceptions.  Samples MOCGW07, -

GW08 and –GW11 were received with bubbles in one or more VOA vials. Sample containers 

without bubbles or the smallest bubbles were used for analysis.    

The sample times on 09NDMOCGW10 bottles were 1640, the CoC had 1650. Data unaffected.  

Sample 09NCMOCGW09 had 2 preserved polys submitted and 09NCMOCGW10 had 2 

unpreserved polys submitted.  The samples were field duplicates and the mis-labeling did not affect 

sample results.  

The minor errors in sample times and identification were resolved prior to analysis. Samples with  

bubbles greatest than 6 mm were not analyzed.  Sample results were unaffected.  

      

The 8260 LCS had low TFT (surrogate) recovery. All other surrogates were within limits. No 

further action required.  
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c. Were all corrective actions documented? 

     
Comments:

 

 

d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

No corrective actions were required.  

Sample results are usable for project purposes.  Samples analyses past recommended holding 

times were flagged and are considered estimates.  

      

The initial sulfate analysis was within holding time though the result exceeded the upper 

calibration range. Samples were reanalyzed past holding time with similar results. The affected 

samples are flagged E and are considered estimates.  

All samples were water samples.  

      

Some samples were reanalyzed past holding times (sulfate). Results are considered estimates.  
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ii. All method blank results less than PQL? 

     
Comments:

 

 

iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

Metals analysis had reportable chromium below the PQL. Sample results are flagged B.  

The blank chromium result was less than the PQL. Sample results were mostly less than 10 times 

the method blank result, all chromium results were B flagged.  

Affected results are B flagged.  

Chromium sample results are usable and considered estimates. 
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v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

Not applicable 

Not applicable 

Data quality objectives were met for laboratory QC accuracy and precision.  

      

       

Not applicable 

Data quality objectives were met for sample surrogate recoveries.  
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

 

iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

      

      

Not applicable 

Data quality objectives were met for trip blanks.  

      

      

      

Data quality objectives were met for field duplicate analyses.  
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

      

Not applicable 

Not applicable 

      



Version 2.6                                                     Page 1 of 7                                                                       03/09 

Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 7, 2009 

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-15053 

      

      

      

Not applicable 

Relinquished by name was typed.  
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

Three coolers were shipped, all were within range.  

      

      

No discrepancies were noted.  

Data quality objectives were met for sample shipment and preservation.  

      

The DRO and RRO LCS/LCSD failed RPD limits. Samples were re-extracted past holding time 

with passing QC but marginal comparison on sample results.   
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

DRO/RRO sample results are considered estimates. They are still usable for project purposes.  

      

The trip blank was analyzed 14 days past holding time. DRO/RRO samples were re-extracted past 

holding time.  

All samples were water samples.  

All samples were water samples.  

Data quality objectives were met with noted exceptions.  
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iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

Not applicable 

Not applicable 

Data quality objectives were met for method blanks.  

      

Not applicable 

      

The DRO/RRO LCS/LCSD failed to meet RPD limits but all were within acceptance limits.  

All DRO/RRO samples were affected. Samples were re-extracted past holding time with passing 

QC but marginal comparison of sample results.  
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

      

Overall data quality for laboratory QC accuracy and precision was met with noted exceptions.  

      

 DRO/RRO samples had surrogate recoveries outside of acceptance limits due to target analytes or 

high dilutions.  

Samples with surrogate recoveries outside of method acceptance limits are flagged X and are 

considered estimates.  

Samples with failed surrogate recoveries are still usable for project purposes, their results are 

considered estimates.  
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

      

Not applicable 

The trip blank was analyzed 14 days past holding time. The result was non-detect and is 

considered an estimate.  

      

      

      

Data quality objectives were met for field duplicate precision.  
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Not applicable 

Not applicable 

Not applicable  
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 12, 2009 

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Tcoma 

580-15084 

      

      

      

Not applicable 
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

The cooler temperature blank measured 0.6 degrees upon receipt at the laboratory.  

      

Some samples were not shipped in inner plastic bags.  

No discrepancies were noted.  

Data quality objectives were met for sample shipment and documentation.  

      

      

Some samples were reanalyzed at a dilution due to high target analytes.  
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

iii. If above PQL, what samples are affected? 

Comments:
 

 

Overall project data quality objectives were met with some minor QC issues.  

      

Benzene and naphthalene by 8260 and TOC samples were analyzed past holding time.  

      

      

Project data quality objectives were met for timely analyses and reporting levels.  

      

      

Not applicable 
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

Not applicable 

Data quality objectives were met for method blanks.  

      

      

The naphthalene and DRO/RRO MS/MSD failed to meet recovery limits.  

      

Sample MOCSB14 (15084-2) did not meet 8260 and AK102/103 recovery limits.  

The results are flagged for failed surrogate recoveries and analyses outside of holding times.  
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vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

 

Overall data quality for laboratory accuracy and precision was met. The sample matrix and 

presence of high concentrations of target analytes makes the MS/MSD recoveries difficult to 

evaluate. The concentrations of target analytes were greater than 4 times the spike concentration.  

      

       

Samples with failed or non-reported surrogate recoveries are flagged X and are considered 

estimates. Samples were diluted due to presence of high concentrations of target analytes.  

Overall data quality objectives were met for surrogate recoveries.  
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

      

Not applicable 

Data quality objectives were met for trip blanks.  

      

      

      

The field duplicates failed to meet 50% RPD limits for (waiting to hear from mark Heaston) 
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Not applicable 

Not applicable 

Not applicable 
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 12, 2009 

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-15087 

      

      

      

Not Applicable 
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

      

      

All samples were received in good condition.  

Some sample labels were incomplete. The information was obtained from the chain of custody.  

Data quality objectives were met for sample shipment and documentation.  

      

      

No corrective actions were performed.  
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

Sample results are usable for project purposes with some qualifications.  Qualified results may be 

considered estimates.  

      

Naphthalene by method 8260 was initially analyzed within holding time but with concentrations 

that exceeded the instrument calibration range. Samples were reanalyzed at a dilution outside of 

holding times. 

All samples were water samples.  

      

Overall data quality objectives were met with some samples analyzed outside of holding times. 

The sample results from analyses outside of holding times are considered estimates.  
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iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

Not applicable 

Not applicable 

Data quality objectives were met for method blanks.  

A single LCS was analyzed for some 8260 batch analyses along with MS/MSD. 

Not applicable 

The 8260 MS/MSD failed to meet recovery limits.  

The 8260 MS/MSD failed to meet RPD limits.  

Sample 15087-3 (MOCGW23) for 8260 is considered an estimate due to its failed MS/MSD. The 

result has already been flagged for surrogate recoveries outside of acceptance limits.  
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

Yes, the results are flagged for failed surrogate recoveries.  

Overall project data quality objectives have been met for laboratory accuracy and precision. LCS 

recoveries met acceptance limits, MS/MSD recoveries for 8260 and DRO/RRO failed to meet 

method acceptance limits.  

      

       

Samples with failed surrogate recoveries are flagged X and are considered estimates.  

Samples with failed surrogate recoveries are flagged X and are considered estimates.  
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

Yes, benzene was reported between the MDL and PQL in the trip blank.  

Not applicable 

Data quality objectives were met for trip blanks.  

      

      

The field duplicate did not met RPD criteria for RRO, benzene and naphthalene.  

The primary and duplicate samples were analyzed at a dilution which may have led to poor precision.  
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Not applicable 

Not applicable 

Not applicable 

Flags are used to identify sample results with minor QC issues. A key is at the bottom of each 

reduced data table to clearly identify the QC issue.  
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 12, 2009 

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-15185 

      

      

      

Not Applicable 
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

      

      

      

No discrepancies were noted.  

Project data quality objectives were met for sample shipment and documentation.  

      

      

No corrective actions were required. 
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

Sample results are usable for project purposes. Some results have been qualified for holding times 

and DRO/RRO samples were analyzed at a dilution so surrogate recoveries were not reported.  

      

Naphthalene was analyzed within holding time, the results exceeded the calibration range. The 

samples were reanalyzed at a dilution outside of holding time. 

All samples were water samples.  

      

Overall data quality objectives were met for timely analyses and reporting levels.  

      

The DRO/RRO method blank had positive results below the PQL. Sample results were greater 

than 10 times greater than the method blank results. No flags were assigned.  
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iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

Not applicable 

No data flags were assigned to the data table, the laboratory report had flagged the results.  

Data quality objectives were met for method blanks.  

      

Not applicable 

      

The naphthalene and DRO/MS/MSDs did not meet recovery or RPD limits due to high 

concentrations of target analytes, which were greater than 4 times the spike amount. All 

LCS/LCSDs met recovery limits so matrix interference is implied.  

Samples were not affected by the failed MS/MSD recoveries.  
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

 

No flags were assigned based on failed MS/MSD recoveries.  

Sample results are usable for project purposes. 

      

 DRO/RRO surrogates were not reported due to sample dilution.  

DRO/RRO sample results are flagged X due to surrogates not being reported due to dilution.  

Sample results are usable for project purposes. Flagged results are considered estimates.  
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

      

Not applicable 

Data quality objectives were met for trip blanks.  

      

      

The DRO RPD was 33%, all other results met RPD limits.  

Project data quality objectives were met for field duplicates.  
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Not applicable 

Not applicable 

Not applicable 

Data flags have been properly assigned to sample results. 
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 13, 2009  

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-15434 

      

      

      

Not applicable 
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

      

Additional methanol was added to some samples due to the soil being composed of mostly peat. 

All samples were received in good condition.  

Sample labels were incomplete and did not fully match CoC.  

Project data quality objectives were met for sample shipment and documentation.  

      

Some surrogates were outside of control limits or not reported due to dilutions and the MS/MSD 

failed for DRO/RRO.  The method blank had positive results below the PQL. Samples not affected.  

No corrective actions were required.  
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

Sample results are usable for project purposes. Some are qualified as estimates due to minor QC 

issues.  

      

      

      

      

Project data quality objectives were met for timely analyses and reporting levels.  

      

The DRO method blank had positive results between the MDL and PQL. All sample results were 

greater than 10 times the concentration in the method blank. No flags were assigned based on 

method blank results.  
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iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

Not applicable 

No data flags were assigned.  

Data quality objectives were met for method blanks.  

      

      

The DRO/RRO and TOC MS/MSD failed to meet acceptance limits. Heterogeneous sample 

matrix is suspected.  

The DRO/RRO and TOC MS/MSD failed to meet soil RPD limits.  

Sample results were not flagged based on MS/MSD  recoveries. 
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

No data flags were assigned based on MS/MSD recoveries.  

Overall project data quality objectives were met for laboratory QC precision and accuracy.  

      

 Most GRO samples had high surrogate recoveries (200%+).DRO/RRO samples were diluted due 

to high concentrations of target analytes thus the surrogates were not reported due to the dilutions.  

Affected samples are flagged X.  

Overall data quality objectives were met for surrogates. Some results will be considered estimates 

due to their surrogate recoveries.  
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

The trip blank had positive GRO results below the PQL.  

Not applicable 

Data quality objectives were met for trip blanks.  

      

      

      

Data quality objectives were met for field duplicate precision.  
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Not applicable 

Not applicable 

Not applicable 
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 Project Chemist 

October 12, 2009 

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Tacoma 

580-15437 

      

      

      

Not applicable 
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

      

      

All samples were received in good condition. 

No discrepancies were noted.  

Data quality objectives were met for sample shipment and documentation.  

      

Arsenic was reported in the method blank below the MDL but less than 5 times reported in the 

samples. The RRO MS/MSD failed to meet recovery limits due to high target analytes.  

No corrective actions were required.  
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d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

Sample results are usable for project purposes.  

      

      

All samples were water samples.  

Sample 15437-3 was analyzed at a 1000 dilution but had results between the MDL and PQL. The 

sample result is J flagged.  

Data quality objectives were met for timely analyses and reporting levels.  

      

The arsenic method blank had positive results below the PQL but some sample results were less 

than 5 times the blank concentration. Sample results are flagged B.  
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iii. If above PQL, what samples are affected? 

Comments:
 

 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

See note above.  

Affected samples are flagged B.  

Data quality objectives were met for method blanks with the  noted exception. 

      

      

The RRO MS/MSD exceeded recovery limits.  

      

Sample results were not affected due to high target analyte in the MS/MSD sample.  
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

 

No data flags were assigned based on QC recoveries.  

Overall data quality objectives were met for laboratory QC accuracy and precision.  

      

       

Not applicable 

Data quality objectives were met for surrogates.  
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iii. All results less than PQL? 

     
Comments:

 

 

iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

      

Not applicable 

A 7 mm bubble was noted in one of the trip blank VOA vials.  

      

      

The field duplicate met RPD precision limits on all analytes except sulfate.  

Data quality objectives were met for field duplicate precision.  
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Not applicable 

Not applicable 

Not applicable 
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Laboratory Data Review Checklist 

 

 
Completed by:  

 

Title:  

 

Date:  

 

CS Report Name: 

 

Report Date: 

 

Consultant Firm: 

 

Laboratory Name:  

 

Laboratory Report Number: 

 

ADEC File Number:   

 

ADEC RecKey Number: 

 
1. Laboratory 

 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

     
Comments:

 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

     
Comments:

 

 

2. Chain of Custody (COC) 

 

a. COC information completed, signed, and dated (including released/received by)? 

     
Comments:

 

 

b. Correct analyses requested? 

     
Comments:

 

 

Marty Hannah 

 

 

Project Chemist 

October 7, 2009 

NE Cape ISCO Study and Drum Removal 

      

Bristol Environmental Remediation Services 

TestAmerica-Anchorage 

ASG0063 

      

      

      

Not applicable 

Relinquished by was typed, not signed.  
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3. Laboratory Sample Receipt Documentation 

 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

     
Comments:

 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

     
Comments:

 

 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

     
Comments:

 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.? 

     
Comments:

 

 

e. Data quality or usability affected? Explain. 

Comments: 

 

4. Case Narrative 

 

a. Present and understandable? 

     
Comments:

 

 

b. Discrepancies, errors or QC failures identified by the lab? 

     
Comments:

 

 

c. Were all corrective actions documented? 

     
Comments:

 

 

      

Samples were for DRO only. Samples were received with some ice in the samples.  

Two of the three samples were received partly frozen.  

No discrepancies were noted except for partially frozen samples.  

Data quality was unaffected from being partially frozen. All results are usable for project 

purposes.  

      

No discrepancies were noted.  

No corrective actions were required.  



Version 2.6                                                     Page 3 of 7                                                                       03/09 

d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

5. Samples Results 

 

a. Correct analyses performed/reported as requested on COC? 

     
Comments:

 

 

b. All applicable holding times met? 

     
Comments:

 

 

c. All soils reported on a dry weight basis? 

     
Comments:

 

 

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 

     
Comments:

 

 

e. Data quality or usability affected?  

Comments:
 

 

6. QC Samples 

 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples? 

     
Comments:

 

 

ii. All method blank results less than PQL? 

     
Comments:

 

 

iii. If above PQL, what samples are affected? 

Comments:
 

 

      

      

      

Water samples only.  

      

Data quality objectives were met for timely analyses and reporting levels.  

      

      

Not applicable 
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 

     
Comments:

 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 

     
Comments:

 

 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

     
Comments:

 

 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 

other analyses see the laboratory QC pages) 

     
Comments:

 

 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

     
Comments:

 

 

No data flags were assigned.  

      

      

Not applicable 

      

      

Not applicable            

Not applicable 
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vii. Data quality or usability affected? (Use comment box to explain) 

Comments:
 

 

c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 

     
Comments:

 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages) 

     
Comments:

 

 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain.) 

Comments:
 

 

 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(if not, enter explanation below.) 

     
Comments:

 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 

                             
Comments:

 

 

iii. All results less than PQL? 

     
Comments:

 

 

Data quality objectives were met for laboratory accuracy and precision.  

      

       

Not applicable 

Data quality objectives were met for surrogate recoveries.  

Not applicable, samples were submitted for DRO analyses only.  

Not applicable 

Not applicable 
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iv. If above PQL, what samples are affected? 

Comments:
 

 

 

v. Data quality or usability affected? Explain. 

Comments:
 

 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

     
Comments:

 

 

ii. Submitted blind to lab? 

     
Comments:

 

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  

 

RPD (%) = Absolute value of:  (R1-R2)      

                  
                        

   x 100   
 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 

R2 = Field Duplicate Concentration
 

 

     
Comments:

 

 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments:
 

 

Not applicable 

Not applicable  

A laboratory duplicate analysis was performed on sample ASG0063-3. It met RPD limits.  

Not applicable 

The duplicate met precision criteria 

All results are usable for project purposes without qualification.  
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f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below.) 

     
 

i. All results less than PQL? 

     
Comments:

 

 

ii. If above PQL, what samples are affected? 

Comments:
 

 

iii. Data quality or usability affected? Explain. 

Comments:
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

 

a. Defined and appropriate? 

     
Comments:

 

 

Not applicable 

Not applicable 

Not applicable 

No flags were assigned to any data from this SDG.  



 

 

APPENDIX M 

Comments and Response to Comments 



Main Operations Complex Area Phase I In Situ Chemical Oxidation Summary Report Draft:  March 2010 
 
Contaminated Site: Northeast Cape, St. Lawrence Is., AK 
ADEC File #:  475.38.013 
Reviewer:   ADEC – Curtis Dunkin 
Date Submitted: May 24, 2010 
 

1. 
 

Section 
2.4.2 

page 5 

Spelling: “Lead is also elevated [at] various…” 
 This correction was made.  

2.  2.4.3 
page 5 

Please insert Table 1; as well as other tables 
throughout document.  Tables will be left in the appendix  

3.  
Section 
3.0 page 

7 

Misspelling: “…execution of efforts are 
provide[d] in…”  This correction was made.  

4.  

Sections 
3.3 and 
3.4 page 

9 

The bench scale tests should have been conducted 
prior to the pilot study, even if this resulted in 
delaying the pilot study for one year.  The soil 
lithology test pits and soil profile characterization 
should have also been completed thoroughly prior 
to the bench scale test in order to collect 
representative soils to be used in the bench scale 
for the purpose of determining potential 
effectiveness of the ISCO. 

 Comment acknowledged; schedule was 
outside the control of AECOM  

5.  
Section 
3.7.1 

page 12 

The report does not have a comprehensive table of 
all soil and water baseline sampling data - please 
include. 

 

Comparable analytical data from the 
field pilot is presented in new 
tables (Tables 16 and 17).  These 
tables that are analogous to 
Tables 8 and 9 presented in 
Appendix K . 

 



6.  

Section 
3.6.2 

page 12 
and table 

H-1 

Narrative states that oxidant injections were 
conducted using an alternating pulse sequence of 
batch volumes <100 gallons, however table H-1 
states totalizer volumes of up to 1,144 gallons.  
Please clarify in this section.  Table H-1 states on 
the top of page 1 of 4 and 3 of 4 total chemical 
and total injected volumes that do not correlate 
with the slug/batch and totalizer volumes.  Please 
clarify/correct. 

 

Table presents the cumulative volumes 
of chemical solution and / or 
flush water delivered at that 
time for each batch and the total 
volume of liquid delivered for 
all batches.  Please note that 
Pages 1 and 2 of 4 are data for 
ICOIW01 (see text just below 
Location ID column header), 
while Pages 3 and 4 of 4 are 
data for ICOMW09. Thus, total 
chemical and injection volumes 
are indicated for two different 
injection locations. Upon 
review, it was noted that the 
total injected volume for 
ICOIW01 was short 30 gallons. 
The revision is made and a new 
table is included. 

 

7.  

Section 
3.11 

pages17-
18 

For the same reasons in comment #4 above, 
delineating the soil profile, lithology, and general 
depth to ground water variations would have 
allowed for better decision making for pilot study 
location(s) and would have provided the necessary 
and much needed information required to conduct 
an ISCO study successfully. 

 Comment acknowledged; schedule was 
outside the control of AECOM  

8.  
Section 
6.2.2 

page 32 

Misspelling: (last paragraph) “…greater than 400 
mV in nearly all reaction[s].”  This correction was made.  

9.  Section 
6.3.2.1 

Completion of the bench scale study prior to the 
pilot study would have confirmed the peat’s 
extensive oxidant demand, which resulted in gross 

 Comment acknowledged; schedule was 
outside the control of AECOM  



page 37 increases in COC’s in groundwater.  The bench 
scale study would have also determined that the 
soils at NECape are not well-suited to ISCO due 
to the fact that oxidants are mainly desorbing the 
DRO resulting in increased groundwater 
contamination, while being spent on oxidizing the 
peat material. 

10   

Section 
6.3.2.1 
page 37 
Table H-

2 

Stated pH ranges on page 37 do not correlate with 
pH ranges stated in Table H-2 – also unclear since 
there is not a table for baseline groundwater data.  
pH ranges for treated samples range between 
negative ten (-10) and +9.66.  Please clarify.  
Please explain rationale and justify negative pH 
ranges.  Please explain why N/A is entered in the 
data cells for ICOMW04 on 8/13/09.   pH and DO 
data for the 8/13/09 sampling event of ICOMW05 
appears to be switched – please correct. 

 

 
Correlations are not expected. Section 
6.3.2.1 discusses treatability bench 
study testing activities conducted in 
Orlando, Florida. Table H-2 presents 
data on field monitoring that occurred 
during injection activities on St. 
Lawrence Island.  The negative pH 
ranges are recorded as indicated by the 
meter at the time of monitoring, but it 
is acknowledged that these values are 
not of practical use.  This is most likely 
a function of interference across the 
electrode due to the extreme redox 
conditions present. Data was not 
collected at the 8 foot interval on 
8/13/09; N/A was entered as a place 
holder.  ORP, DO, and pH for the 
8/13/09 sampling event were offset. 
This was corrected in Table H-2. 

 

11   
Tables 

G-8 and 
H-2 

The treatability study evaluated analytes and water 
quality criteria that were not included in the pilot 
study.  Please explain.   

Table G-5 presents comprehensive 
analytical data from the bench 
testing effort where Table H-2 
presents field screening data 
associated with the pilot test.   

 



 
 

Comparable analytical data from the 
field pilot is presented in new tables 
(Tables 16 and 17).  These tables are 
analogous to Tables 8 and 9 presented 
in Appendix K . 

12   
Section 
6.6.2.1 
page 44 

Misspelling second paragraph “…in the upper few 
fee[t] of the…”  This correction was made.  

13   
Section 
6.6.2.4 
page 46 

Misspelling: “These result[s] suggest…” 
 This correction was made.  

14        

15        

16        

17        

  --- END ---    
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1. 
 
Page 11, 
Section 
3.5.2 

Please state the total number of monitoring wells installed. 

 

The following text was inserted into the front of  
section 3.5.2: 

A total of 9 monitoring wells were installed as 
a part of the Phase I ISCO activities. 

 

2.  
Page 17, 
Section 
3.11.1 

Please state the total number of monitoring wells installed, 
and one of the installed monitoring wells was subsequently 
used as an injection well when short-circuiting occurred via 
the original injection well. 

 

The following bullet was added to section 3.11.1 
to better quantify the first deviation: 

• A total of nine monitoring wells were 
installed.  Monitoring well 
ICOMW09 was subsequently used as 
an injection well after short-circuiting 
occurred during injection at 
ICOIW01. 

 

 

3.  
Page 24, 
Section 
5.1.1 

Choose and use only one monitoring well labeling scheme 
for MW16-1 (aka 16MW1), MW16-2 (aka 16MW2), and 
MW16-3 (aka 16MW3). 

 This correction was made.  

4.  Page 26, 
Section 5.3 

First paragraph, please summarize results shown in Table 13 
in the text of this section of the report. 

 

The following text was inserted in the first 
paragraph of section 5.3: 

 
Screening results for DRO in soils measured 
98 mg/Kg 130 mg/Kg, 13 mg/Kg, and 260 
mg/Kg in samples collected from ICOSB01, 
02, 03, and 04 respectively.   

 

5.  Page 27 
Last sentence of first paragraph, replace “these” with “this” 
because this sentence refers to only one monitoring well.  This correction was made.  

6.  Page 40, 
Section 6.4 

At a minimum this should refer to other sections of the 
report that address Work Plan Section 3.5.  Another option 
would be to add a brief summary here. 

 The following text was inserted into the 
beginning of Section 6.4:  
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Details regarding the design and construction 
of the pilot study injection and 
monitoring well network are provided 
in Section 3.5.   

7.  
Page 42, 
Section 
6.5.1 

Describe the dilution method used to go, for example, from 
an initial concentration of 16%-36% sodium persulfate to 
13%-18%.  Also describe for iron. 

 

The following text was inserted in section 6.5.1: 
Dilution of the higher concentration persulfate 

solutions to delivered concentrations 
was accomplished by combining liquid 
volumes of iron solution via an in line 
mixer, thus achieving the delivery 
concentration of both reagents via 
dilution with the other.  

 

8.  Page 51, 
Section 7.0 

Second paragraph, ninth line, add “in” between “resulting” 
and “excessive”   This correction was made   

9.  Page 53, 
Section 8.0 

First paragraph, fifteenth line, I assume “geotechnical” 
should be replaced with “geophysical”.  This correction was made   

10.  Figure 8 
Please add a general groundwater flow direction arrow as on 
Figure 5.  This addition was made to Figure 8.  

11.  Figures 10 
and 11 

Please show all well screens and DRO sample results, label 
or define TP as test pits, SB as soil boring, etc.  Also could 
add inferred peat layer between pits and wells since this is 
an important feature.  

A note was added to Figures 10 & 11 indicating 
DRO data is summarized in Tables 2, 
3, 13, and 15.  A definition was added 
that explains the abbreviations used on 
the Figures and the screen intervals for 
the MW will be incorporated into the 
figures.    

 

12.       

13.       
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14.       

15.       

16.       

17.       

18.       

19.       

20.       

21.       

22.       

23.       

24.       

25.       

  --- END ---    
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Drawing 
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W - comment 
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1. 
 

ISCO 
Summary 

I have previously commented on the ISCO bench and pilot 
scale assessments conducted at the MOC at the NEC, SLI 
and my comments continue to focus on the relative timing of 
the bench/pilot tests and the selection of the site chosen by 
AECOM to conduct the ISCO. 
 

 Comment acknowledged  

2.  summary 

The site selected to conduct the pilot is underlain by multiple 
layers of peat and organic-rich silts and sands. These 
deposits were evident at the time the trenches and injection 
points were being installed during the pilot scale phase of 
the program.  Despite the presence of the high organic layers 
of sediments/soils, AECOM decided to conduct the ISCO 
pilot scale demonstration in deposits well known to serve as 
oxidant sinks (oxidant consumers) and knew, or should  
have known,  that the bulk of the oxidizing reagents would 
be rapidly consumed due to the reaction with the peat and 
organic rich sediments.   

The selected area had the highest 
contaminant concentrations 
ever measured for the site, 
suggesting this area is a 
primary source area.  The 
purpose of the pilot study 
was to demonstrate the 
feasibility of ISCO to 
provide remediation of the 
target contaminants of 
concern, and the area of 
highest contaminant 
concentrations should be the 
most appropriate for such a 
test. 

Despite the presence of the 
extensive peat deposits, the 
COE and Bristol decided to 
continue with the pilot 
demonstration which was 
destined to fail due to the 
presence of the peat 
deposits. Had there been an 
assessment of the suitability 
of the ISCO process based 
on Bench Scale assessment 
conducted prior to the field 
assessments, the efforts and 
costs of the pilot scale demo 
would have been avoided.  
The decisions to continue 
with the pilot demonstration 
were made by the COE with 
guidance from Bristol 
without the advice or 
consultation of the RAB. 

3.  Summary 

AECOM should have followed NORMAL procedures and 
conducted the bench (lab) scale assessments PRIOR to 
attempting to demonstrate the technology in the field. 
Without benefit of the large oxidant demand of the peat and 
organic sediments that were evident in the results of the 

 

Comment acknowledged. It should be 
noted by the reviewer that the 
schedule was not set by 
AECOM, and the 
performance timeline made a 

The issue was whether 
ISCO was a viable remedial 
alternative in the area 
selected by the COE at the 
NEC for the 2009 
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bench scale assessments, it is likely they would have 
selected another section of the MOC to conduct the pilot.. 
Within the area of the Pilot, the trenches and drill holes used 
to conduct the pilot, encountered 3-5 feet of peat deposits 
throughout the ISCO demonstration area.  
 

NORMAL procedural order 
impossible. 

demonstration. Had the 
bench scale assessment 
been conducted  prior to the 
pilot scale, field program, it 
would have clearly 
demonstrated that ISCO 
was not a viable technology 
for the area of the NEC 
selected by the COE and 
Bristol to conduct the ISCO 
technology assessment due 
to the presence of extensive 
peat deposits which are 
known to be oxidant 
consumers. 
 

4.  Summary 

As noted by AECOM, the peat deposits serve as “sponges” 
for the petroleum products and because  of  the association 
and the far greater amount of organic matter associated with 
the peat, little of the associated contaminants of concern 
(COCs) were reduced-the peat overwhelmed the amount of 
available oxidant supplied as a part of the pilot. 

 Comment acknowledged 

 

5.  Summary 

The use of catalyzed oxidation is to use a reagent and a 
catalyst to create the desired reactions.  Depending on the 
selected chemicals, the two chemicals may react 
instantaneously when they come in contact and therefore 
produce the super oxidants desired to break down the 
organic contaminants.  
Use of the same injection points in the relatively 
impermeable sediments also resulted in the reactions 
between the reagents and catalysts to occur near the point of 
injection and therefore did not get far into the downgradient 

 Comment acknowledged  
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regions before reacting with the contaminants of concern.  In 
other words, the sought after reactions occurred near the 
injection points thereby limiting the radius of influence of 
the catalyzed .reactions.  

6.  Summary 

The use of ISCO within the MOC was ill planned and 
destined to failure due to the overwhelming presence of 
natural organic matter including the peat and organic rich 
soils and sediments which consumed the oxidizing 
chemicals and the reaction products. 

 

The pilot test did not fail, but rather it 
provided that ISCO is not 
likely to be a viable 
technology for treating the 
most highly impacted portion 
of the site.  The pilot study 
was successful in 
demonstrating that chemical 
oxidation is not an 
appropriate remedy for the 
most highly contaminated 
area currently identified at 
the MOC. This is a scenario 
where the success of the pilot 
study lies in the fact that it 
demonstrates a trialed 
technology is not appropriate 
for treatment of very high 
contaminant concentrations 
in highly organic soils.  
Unfortunately conditions at 
the sight suggest that such 
organic soils are common 
within the Phase I ISCO area 
of Interest and likely serve as 
a significant sink for 
contaminants at the site 
serving as an on going 

These decisions resulted in 
expenditures of thousands 
of dollars to conduct the 
pilot scale on efforts that 
were clearly destined to fail 
based on the presence of the 
peat deposit within the area 
selected by the COE and 
Bristol to conduct the ISCO 
pilot assessment. 
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source of contamination to 
groundwater.   

7.  Summary 

ISCO remediation would have been far more effective 
within the southern regions of the MOC as note in the final 
AECOM report.  A range of monitoring wells drilled within 
the southern regions of the MOC identified groundwater and 
associated soils/sediments to be contaminated by petroleum, 
oils and lubricants (POLs).  The concentration of organic-
rich soils and sediments increases toward the north within 
the MOC soils and alluvium  The northern regions of the 
MOC impacted by petroleum products remains a viable area 
to effectively utilize ISCO to effectively degrade the 
contaminants of concern (COCs) impacting the 
groundwater. 
 
I agree with the conclusions reached by AECOM that the 
peat/organic rich soils and sediments within the northern 
regions of the MOC are NOT suitable for the use of 
advanced oxidation technologies because of the natural 
organic matter associated with the soils and sediments.  I 
also concur with AECOM’s deduction that the peat deposits 
and organic rich materials within the northern regions of the 
MOC serve as absorbents of petroleum products and need to 
be remediated since they will serve as long term sources and 
therefore continuing impacts to the MOC and the northern 
regions of the NEC including to serve as a continuous source 
of contaminants to the Suqi drainage.  
 
Natural attenuation is NOT a viable alternative since these 
contaminants have been concentrated in the peat and organic 
rich soils for more than fifty years and yet continue to affect 
down gradient regions of the site including the surface and 

 Comment acknowledged  
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groundwater of the northern MOC and systems to the north. 

8.   

What is attributed to the reasonable reduction in COCs in 
select monitoring wells?  For instance:MW08-reductions in 
GRO in 28 days; 
MW04-Dramatic reduction of naphthalene in 28 days 
Why the reductions in these areas and little in others?? 
 

 
Groundwater flow dynamics, 

advection, dispersion, 
desorption and oxidation. 

 

9.   
This pilot was pre-destined to fail due to the selection of the 
site to conduct the pilot ISCO assessment.  Comment acknowledged  
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1.  General Laboratory analytical data for this report was included 

with the Landfill report.  The data, including ADEC 
checklists,  should be included with this report so that the 
report is a stand-alone product.  Please include all data in 
Final version. 

 Updated ADEC checklists will be included in the final 
report.  

OK 

2.  Section 3.1 Text indicates water level measured to 1/100 per inch.  
Forms indicate water level measured to 1/100 per foot.  
Please revise as necessary. 

 Texted changed to: Groundwater levels were 
measured using an electronic water level 
indicator and measured to the nearest 1/100th of 
a foot. 

OK 
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3.  Section 

3.11.1 
2nd deviation:  Further detail is needed on the justification 
(i.e. what about the distribution of contaminants allowed 
deletion of the deeper injection?)  Also, the wp text cited 
groundwater depth as a measuring guide; bulleted text 
cites depth bgs as a measuring guide – please relate the 
two so that the reader has a reference of comparison.  
3rd deviation:  Please include a justification for the change 
from 10 foot to 5 foot screen.  (After reading the entire 
document, I know you have a good reason; it would be 
good to include a basic summary here, though, for 
completeness.) 

 The following bullet was added to further describe the 2nd 
deviation: 
 The observed distribution of contaminants 

indicated that the primary zone of 
contamination was more shallow than 
originally anticipated allowing for deletion 
of the deeper injection zone. 

The following bullet was added to further describe the 3rd 
deviation: 
 The observed hydraulic conditions at the 

site indicated the presence of two discrete 
aquifers in the area of the pilot test.  
Screening level analysis indicated the 
shallow aquifer was significantly more 
impacted than the deeper confined aquifer.  
Based on these observations and the 
relatively thin nature of the upper more 
contaminated aquifer, well screen lengths 
were adjust to 5 feet from the originally 
proposed 10 feet lengths. 

OK, thanks.  Good 
response. 

4.  Section 
5.1.2 

A few more details are needed here.  For example, did you 
perform a rising or falling head test?  What 
method/software was used to calculate the rates? 

 The following text was added to section 5.1.2: 
Rising and falling head tests were conducted. 
The corresponding water level and elapsed time 
values were logged using an In-Situ Inc. 
transducer.  AqteSolv 3.5 software was used to 
solve for hydraulic conductivity values using the 
Bouwer-Rice method. 
 

OK 
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5.  Table 5 Data indicates naphthalene was analyzed by method 

8270C-SIM, but electronic data indicate that naphthalene 
was analyzed by SW8260B.  Please evaluate and revise as 
necessary. 

 Table was incorrect. Changed table to show benzene and 
naphthalene by 8260.  

OK 

6.  Table 13 Data flags are not consistent with those presented in 
Appendix B.  See comment regarding SB02 and SB03 
below.  Please evaluate and revise as necessary. 

 Added rows to section 2.9 for DRO surrogate recoveries 
and blank contamination. Flags in section 2.9 now match 
Table 13.  

OK 

7.  Table 15 2009 results are presented without including appropriate 
data flags.  Please update data with appropriate flags. 

 Table 15 has been modified to include flags and 
explanations. Flags match section 2.9 of the data 
verification report.  

OK 

8.  Appendix 
B 

    

9.  TOC 
discussion 

Per the hardcopy data, only one of four TOC batches were 
sent to Sacremento.  Please specify relevant SDG/samples 
that were sent. 

 Text modified to read: SDG 580-14753 had the TOC 
analyses of twelve samples subcontracted to 
TestAmerica-West Sacramento for analyses. All 
results from this SDG were reported without 
qualification. All other TOC analyses were 
performed by TestAmerica Tacoma.  
 

OK 

10.  Table 1 Electronic data doesn’t indicate that samples in SDG 
14753 were subbed to TA Sacremento; neither do the 
entries in this table document the subbed TOC samples (as 
detailed in the bullet just above Table 1).  Or were not all 
TOC samples subbed to TA Sacremento? 
 

 EDDs updated to reflect analysis by TA West Sac 
Bullet above Table 1 now reads: 
 TestAmerica-Tacoma transferred twelve 

samples from SDG 14753 to TestAmerica in 
West Sacramento for analyses of the 
following: 

Total organic carbon (TOC) by SW-846 
9060 

 

OK 
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11.  Table 2 SB35 has incorrect laboratory sample number.  Please 

correct. 
GW13 – SAMPID as reported in electronic data is 
09NCMOCGW013 (not consistent with this table – please 
revise as necessary). 

 Changed SDG # on Table 2 to correct lab #.  
09NCMOCSB35 logged in as 580-15434-10. Sample was 
on hold; never analyzed. 
Requested the lab to change the field ID for GW13 in the 
EDDs.  

OK 

12.  Section 2.1 Last paragraph – Please delete 2.1.1 and 2.1.2 in Matrix 
and Holding Time Columns 

 2.1.1 and 2.1.2 removed from columns OK 
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13.  Section 2.2 Electronic data indicates that an MS/MSD was not 

performed as part of batches 48286, 49247, 50043, and 
50785.  Please evaluate and revise text as necessary. 
Holding time qualifications using J/UJ as text indicates is 
inappropriate..  Please revise flags to QL. 
Please discuss impact of all anomalies to data usability; 
merely stating that “data is usable” without stating why is 
insufficient. 

 Section 2.2 text modified on 7-7 to say: SDG 14864 had project 
samples initially analyzed in batch 48207 which included most samples 
from this SDG. All QC, including a project MS/MSD, were within 
acceptance criteria. Samples 09NCMOCGW09, -10 and -11 required 
dilutions and reanalysis and were analyzed in batch 48286.The samples 
were re-analyzed within holding times. No matrix spike was performed on 
project samples in batch 48286, which is a deviation from QSM guidelines. 
However, LCS spike recoveries were within limits and the data is usable 
for its purpose of establishing initial concentrations of contaminants before 
treatment.   
 
SDG 15053 had project samples initially analyzed in batch 48996, which 
included most samples from this SDG All QC, including a project 
MS/MSD, met acceptance criteria. Samples 09NCMOCGW16, -18 and -19 
required dilutions and reanalysis and were analyzed in batch 49247.The 
samples were re-analyzed within holding times. No matrix spike was 
performed on project samples in batch 49247, which is a deviation from 
QSM guidelines. However, LCS spike recoveries were within limits and 
the data is usable for its purpose of determining concentrations of 
contaminants during treatment.   
 
SDG 15185 had project samples initially analyzed in batch 49813, which 
included most samples from this SDG. The MS/MSD was performed on 
sample 09NCMOCGW33, which had naphthalene concentrations greater 
than 4 times the spike amount. The MSD failed to acceptance criteria due 
to the presence of high target analytes, naphthalene. The benzene 
recoveries for the MS/MSD met acceptance criteria. All other QC were 
within method acceptance criteria. No qualification was necessary due to 
the high concentrations of target analyte in the failed MSD. Samples 
09NCMOCGW31 and -32 required dilutions and reanalysis and were 
analyzed in batch 50043.The samples were re-analyzed outside of holding 
times as noted below. No matrix spike was performed on project samples 
in batch 50043, which is a deviation from QSM guidelines. However, LCS 
and LCSD spike recoveries were within limits and the data is usable for its 
purpose of determining concentrations of contaminants during treatment.    
SDG 15437 had project samples initially analyzed in batch 50620, which 
included most samples from this SDG, All QC, including a project 
MS/MSD met acceptance criteria. Samples 09NCMOCGW42, -44, -45, -
46, -47 and -48 were re-analyzed in batch 50785 due to required dilutions 
or sample carryover. No matrix spike was performed on project samples in 
batch 50785, which is a deviation from QSM guidelines. However, LCS 
recoveries were within limits and the data is usable for its purpose of 
determining concentrations of contaminants after treatment. .  
  
 
 

Understood – 
however, please 
note that the QSM 
does not allow the 
use of a non project 
sample for 
MS/MSD analysis.  
MS/MSD must be 
from a project 
sample in all cases.  
This represents a 
deviation that must 
be discussed, and 
the impact to the 
data evaluated.  
Also, please note – 
if a sample is re-
extracted for any 
reason, the 
corresponding 
MS/MSD must also 
be re-extracted.  
This again is per 
QSM guidelines. 
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14.  Section 2.3 Holding time qualifications using J/UJ as text indicates is 

inappropriate..  Please revise flags to QL. 
Please discuss impact of all anomalies to data usability; 
merely stating that “data is usable” without stating why is 
insufficient. 

 Flagging changed to QL.  
 
Section 2.3 now reads: Detected results associated with 
high recoveries were qualified QH to indicate that one or 
more QC criteria failed, with a high bias. All results 
associated with low recoveries were qualified QL to 
indicate that one or more QC criteria failed, with a low 
bias. Only one sample had a low surrogate recovery with 
the remainder exceeded surrogate recovery limits. Matrix 
interference is suspected in both cases. Sample results are 
usable as estimates for ISCO study purposes though the 
accuracy of the results is questionable. 

OK 
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15.  Section 2.4 Table 5 is missing TA Anchorage batch 9070075.  Please 

update. 
2nd para – Note that MS/MSD is required in all lab 
batches.  Deficiencies must be noted and usability impacts 
assessed.  Please revise “MS/MSD was included in the 
majority of batches and the SAP….” accordingly.  
MS/MSDs were not performed in lab batches 46874, 
50480, and TA Alaska batch 9070075. 
4th para – pH not less than 2 requires a flag to indicate 
potential low bias.  Please update and revise accordingly. 
Please specify dilution of surrogates that were diluted out. 
Method blanks:  Please specify that sample results were 
greater than 10 times that found in the method blanks, and 
that’s why qualification is not required.   

 Batch 9070075, extracted on 7-26-09 added to table 5.  
2nd para now reads: The following items were reviewed 
and met SAP/method criteria and were within SAP control 
limits: MS/MSD RPDs. MS/MSDs were not analyzed in 
batches 9070075, 46874 and 50480 due to insufficient 
sample quantities or because MS/MSD was not specified 
on the chain-of-custody. The LCS/LCSD recoveries and 
RPDs met control limits.  
4th para; A QL qualifier was assigned to the DRO result to 
indicate potential low bias due to insufficient preservation. 
Text changed to: Insufficient preservation was used for 
sample 09NCMOCGW09 (one 1-Liter amber). The 
hydrogen ion concentration was adjusted at the laboratory 
prior to preparation using hydrochloric acid. A QL 
qualifier was assigned to the DRO and RRO results to 
indicate potential low bias.  
Dilutions were added to section 2.4 in regards to not 
reporting surrogates.  
Method blank contamination wording changed to: DRO 
and RRO concentrations in associated samples were 
greater than the RL and greater than 10 times the 
concentration detected in the method blank, thus 
qualification was not required. 
  

OK 
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16.  Section 2.5 Please re-evaluate blank evaluation.  Both As and Cr were 

detected in method blanks; also, results are impacted if 
associated with a contaminated method blank and less than 
10 times the blank concentration regardless of RL.  Please 
revise accordingly. 

 Revised text in section 2.5 to read: Chromium was detected 
in the MB at a concentration greater than the MDL, but 
less than the RL as follows: 
Batch No. Analyte  Units Concentration
 MDL  RL 

580-49209 Chromium mg/L 0.0018 
 0.00037 0.002 
580-50906 Arsenic mg/L  0.0013 
 0.00024 0.002 
Associated results were detected at concentrations >RL 
but less than ten times the concentration in the method 
blank, sample results were B flagged with a potential high 
bias. The results were used as a measurement of treatment 
effectiveness and are usable for that purpose with 
qualification. The affected samples are listed in Section 
2.9. 

OK 
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17.  Section 2.6 TOC analyzed by Sacremento is not present in COELT 

EDF.  Please revise.   
MS/MSD was not performed for batch 50865, contrary to 
text.  Please revise accordingly, and indicate impact on 
data usability. 
Holding time qualifications using J/UJ as text indicates is 
inappropriate..  Please revise flags to QL. 

 Done-revised EDD received for 14753 
 
Text changed to: Required QC for a batch of up to 20 
samples includes a MB and a laboratory duplicate. A MB, 
LCS, and MS/MSD pair were analyzed per batch with the 
exception of batch 580-50865. The method QC 
requirement was met for all other batches. Samples 
submitted under SDG 580-15434 included an MS/MSD 
pair but they were extracted in two separate batches, 580-
50865 and 580-50999 on successive days. The MS/MSD 
submitted with SDG 580-15434 was analyzed in batch 
580-50999. The MS/MSD recoveries for batch 580-50999 
are further described below. The LCS in batch 580-50865 
met acceptance limits. Batch precision could not be 
evaluated for project samples in batch 580-50865. Sample 
results from SDG 580-15434 were used to determine the 
effectiveness of the ISCO treatment and results are usable 
for that purpose. Sample  09NCMOCSB31 was M 
qualified due to out of control recoveries. Soil matrix 
heterogeneity at the site may have impacted the accuracy 
and precision of the sample.  
 
Holding times, results changed to QL in Tables and Data 
Verification report.  

OK 
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18.  Section 2.7 MS/MSD was not performed for batch 49693, contrary to 

text.  Please revise accordingly, and indicate impact on 
data usability. 
 

 Text changed on 7-7 to: Required QC for a batch of up to 
20 samples includes a MB and LCS. A MB and 
LCS/LCSD, and MS/MSD. Samples from SDG 14864 
were initially analyzed on 8-14-09 in QC batch 580-
48614. Samples 09NCMOCGW04 and -05 exceeded the 
calibration range and were diluted and re-analyzed on 9-2-
09 in QC batch 49693. Sample 09NCMOCGW06, which 
was also the MS/MSD sample in batch 580-580-48614, 
was used as the batch duplicate for 49693 and it met 
acceptance criteria for duplicate precision. All QC met 
acceptance criteria in both batches.. Sample results are 
accepted without qualification for QC other than holding 
times for the out of range samples that required re-analysis 
at a dilution. The diluted sample results are qualified QL 
due to low potential bias from holding time exceedences.   
Old text removed.  
  

Note bolded text – 
were the samples 
from 49693 re-
extracted?  If not, 
no MS/MSD is 
required (as long as 
the MS/MSD were 
reportable from 
batch 48614. 

19.  Section 
2.8.1 

1st para (RPD not valid when only one result is detected) – 
statement is not necessarily true.  A comparison of a 
detected value and a detection limit is still useful 
information.  It is noted, though, that criteria may need to 
be widened for this situation (but this should have been 
covered in the QAPP).  Please revise language.  

 First para-4th sentence. The statement actually reads: In 
cases where a target analyte was not detected above the 
RL in both the field duplicate and parent sample, an RPD 
would not be valid, and therefore was not calculated. 
A result above the RL is considered more accurate than a 
result reported below the RL due to instrument limitations 
and signal to noise ratio. The lesser degree of accuracy 
below the RL is  why results get J flagged.  

OK 
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20.  Section 

2.8.1.1 
Section needs summary text indicating that the ADEC 
10% duplicate requirement was not met, and discuss 
impact to data quality/usability.  Merely stating “data is 
usable” is not sufficient; please provide a justification in 
text of report.   

 Section 2.8.1.1 indicates that the 10% frequency was met. 
Do you have the correct section? 
 
 

First bullet – 12% 
Third bullet – 14% 
Fourth bullet – 
13% 
Fifth bullet – 14% 
Percentages listed 
above are all 
greater than 10%; 
therefore ADEC 
mandated 10% 
duplicate 
requirement was 
not met.  Please 
address comment. 

21.  Table 9 Please delete “2.8.2” in GRO row of first dataset. 
Why are SB18/SB21 bolded for DRO/RRO?  They meet 
ADEC guidance criteria.  (Would help if acceptance 
criteria [and source] was detailed here). 

 Deleted.  
 
SB18/SB21 %RPD for DRO/RRO will be unbolded in 
Table 9 
 
The project specific acceptance criteria for field duplicates 
were set at 20%, same as the LCS/LCSD and MS/MSD 
precision criteria. Its stated in section 5.2.2.1 of the 
SAP/QAPP and the 20% value is in Table 5-6 of the QAPP  

OK 
 
Actually, Section 
5.2.2.1 indicates 
soil duplicate 
precision is 50%.  
This criterion is not 
listed in Table 5-6.  
Comment still 
stands (and must be 
addressed) 
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22.  Section 

2.8.2 
2nd para – MS/MSD are required by the QSM per 
laboratory batch.  Comments were made to this affect 
during SAP review.  Please update text accordingly.  The 
bulleted list should specify those batches where MS/MSD 
was not included, instead of listing frequency of 
occurrence. 

 The failure to include MS/MSDs in all lab batches are 
documented under the individual analyses. Not all SDGs-
CoCs identified samples for MS/MSD. In some instances, 
samples were re-extracted and re-analyzed without project 
samples for MS/MSD, such as TOC. They are noted in the 
data quality summary.  
Text changed on 7-8  in section 2.8.2 to read: MS and MSD 
recoveries and RPDs are discussed in Sections 2.2 through 
2.7. Some extraction batches did not include project 
MS/MSD samples, which is a deviation from the QSM. 
The failure to include the MS/MSD in the batches, 
including the impact to data quality, is also addressed in 
sections 2.2 through 2.7 under the individual analyses.  
 

Section 2.8.2 is a 
summary.  The 
bulleted text 
indicates that the 
frequency was met, 
which it was not.  
Please address 
comment. 
If samples from a 
given batch are re-
extracted and re-
analyzed, that batch 
does not count.  
You can’t use it to 
report MS/MSD if 
you are not 
reporting primary 
data from that 
batch.  
It’s a field error if 
MS/MSD is not 
properly designated 
on a COC, but fault 
is not the issue 
here.  The issue is 
to document data 
quality issues 
against a known 
standard (the 
QSM).  Please 
address comment. 
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23.  Section 

2.8.3 
2nd para – Water samples indicated were collected 
8/19/2009; they could not have been shipped 8/12/2009.  
Also, note that trip blank contamination is a 
collection/preparation QC sample, not instrumental (and 
thus is not subject to dilution considerations).  Based on 
that, the only sample requiring qualification is GW26, with 
a result of 0.0017 mg/L, which is less than 10X the trip 
blank result of 0.00023 mg/L.  Please revise text 
accordingly. 
Please specify SDG that trip blanks are associated with. 
3rd para - Qualification is not consistent with QSM criteria.  
Samples GW41 and GW44 are potentially impacted by 
trip blank contamination (results are less than 10X blank 
contamination level).  Please revise text and data flags 
accordingly. 
4th para – GRO was detected in the trip blank for two 
SDGs (15084 and 15434).  In 15084, the only impacted 
sample is SB23, with a result of 4.8 mg/kg, TB result of 
0.61 mg/kg); In 15434, SB27 and SB32 are the impacted 
samples (results of 12 mg/kg and 26 mg/kg, respectively, 
with a TB result of 3 mg/kg.) 

 Samples were shipped on 8/21, text changed.  
Samples -GW23 and -GW25 removed from section 2.8.3 
and flag table in section 2.9 
 
 
 
 
SDGs added in section 2.8.3 
3rd Para (now 4th), added GW41, GW44 and GW47 as 
impacted samples. Also added to section 2.9 
 
4th para (now 2nd para), Text added to say: GRO was 
detected in the trip blank at a concentration greater than 
the MDL but less than half of the RL with soil samples 
shipped on August 21 in SDG 15084. GRO was reported 
at less than ten times the trip blank result in sample 
09NCMOCSB23. The sample result is B flagged to 
indicate trip blank contamination. 
Added to section 2.9 as well.   
4th para (now 5th) added -SB32 and also added in section 
2.9 
 

OK 
 
 
 
 
 
 
OK 
OK 
 
 
 
OK 
 
 
 
 
 
 
OK 

24.  Section 2.9 Please update flags as indicated in earlier comments.  Added  
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DATE: 25-May-2010 
REVIEWER:  Mike Utley 
PHONE:  907-753-2691 

Action taken on comment by:  
 

Item 
No. 

Drawing 
Sht. No., 

Spec. Para. 

COMMENTS REVIEW 
CONFERENCE 

A - comment accepted 
W - comment 

withdrawn 
(if neither, explain) 

CONTRACTOR RESPONSE USAED 
RESPONSE 

ACCEPTANCE  
(A-AGREE)  

(D-DISAGREE) 

 
25.  General ADEC checklists were not provided.  Please provide. 

Per Table 13 in main report, SB02 and SB04 were 
impacted by high surrogate recovery.  However, there is 
no mention of this in Appendix B (14560-2 or -4 are not 
listed as flagged samples).  Please evaluate and rectify. 

 ADEC checklists were sent to Utley for review prior to be 
submitted into the final report 
Samples are listed in section 2.4 (columns indicating 
surrogates were diluted out of reporting levels) and section 
2.9. The surrogates were not reported due to dilution, as 
noted in table 13 and sections 2.4 and 2.9.  
On 7-8-10 the ADEC checklists were emailed to Mike 
Utley for review prior to sending the final report.  

How can ADEC 
checklists be 
reviewed if they are 
provided with the 
final report? 
 
OK 
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DATE: 25-May-2010 
REVIEWER:  Mike Utley 
PHONE:  907-753-2691 

Action taken on comment by:  
 

Item 
No. 

Drawing 
Sht. No., 

Spec. Para. 

COMMENTS REVIEW 
CONFERENCE 

A - comment accepted 
W - comment 

withdrawn 
(if neither, explain) 

CONTRACTOR RESPONSE USAED 
RESPONSE 

ACCEPTANCE  
(A-AGREE)  

(D-DISAGREE) 

 
26.  COELT NPDL number is incorrectly reported in SDG ASG0063 

(should be 09-034, not ASG0063).  Please submit 
corrected data. 
LocIDs are not consistent (should not be duplicate of 
SAMPID).  Please submit corrected data. 
SDGs 15053, 15087, and 15185 are reporting the incorrect 
Extraction Code for AK102/AK103.  Please submit 
corrected data. 
Note that all samples require a unique identifier:  “Trip 
Blank” is not unique.  Please note for future submittals. 
PVCCODE is incorrect if you prefer the run outside of 
hold time to the run that exceeded calibration range as 
indicated in Section 2.2 of the Data Verification Report 
(SDG 15087, sample GW21 and GW22).  Please revise 
and resubmit. 
EXPECTED is incorrect for naphthalene in the MS/MSD 
for SDG 15053; it’s reported as 62.1, but it should be 77.1 
(57 + 20.1) per the hardcopy. 
TOC analyzed by Sacramento (batch 9219575) is not 
present in COELT EDF.  Please revise.   
PVCCODE is incorrect if you prefer the run outside of 
hold time to the run that exceeded calibration range as 
indicated in Section 2.7 of the Data Verification Report 
(SDG 14864, sample GW04 and GW05).  Please revise 
and resubmit. 
 

 Updated SEDD and EDF files will be supplied with final 
report. Corrected files include 14753, 15053, 15185, 14864, 
15087.  
 
 
 
Will include in future SDGs-“Trip blank” including date 
and -1. If more than one shipmen t then -2,-3 etc 
PVCCODE was revised in 14864.  
 
 
 
 
 
 

OK, backcheck will 
be required. 

27.  SEDD Please ensure results reported in TA Sacremento batch 
9219575 are reported in correct SEDD file. 

 Updated SEDD and EDF files will be supplied with final 
report. 14753, 15053, 15185, 14864, 15087 
Corrected EDDs sent on 7-8-10 via email to Utley.  

OK, backcheck will 
be required. 

28.    End –    
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Programs and Project Management Division 
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Dr. Ron Scrudato 
2790 Teal CoUli 
St. James City, FL 33956 

Dear Dr. Scrudato: 

Please find enclosed, a CD copy of the DRAFT Main Operations Complex Area, Phase I 
In Situ Chemical Oxidation, Technical Memorandum. fiJr the Northeast Cape FUDS, St. 
Lawrence Island, A1ask<l, dated January 20i0. This docurnent is a precursor to the final report. I 
do not intend to distribute this to the RAB until it is t1nal, but we are certainly interested in any 
commentary you might have regarding the Draft. 

If you have any questions, please contaci me at 
(907) 753-2689, or by e-mail at ca@)!..c.co~~~J2oon]_fi{usacc.anrry.mil. 

Enclosure: CD 

Sincerely, 

Carey Cossaboom 
Project J\1anager 
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Dear «Title» «LastName»: 

DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, ALASKA 

P.O. BOX 6898 
ELMENDORF AFB, ALASKA 99506-0898 

October 6, 2010 

Please find enclosed, a copy of the Final Northeast Cape Phase I In-Situ Chemical Oxidation 
Summary Report, dated August 2010. 

Please place these documents with the others that make up the St. Lawrence Island 
Information Repository. These copies are not to be checked out, but left at the repository for 
anyone to read. Thank you very much! 

If you have any questions, please contact me at (907) 753-2689, or by e-mail at 
carey. c.cossaboom@usace.army .mil. 

Sincerely, 

61-Carey Cossaboom 
Project Manager 

Enclosure 

F10AK096903_07.01_xxxx.p.pdf 
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letter Final ChemOx.doc 

Merge with 0:\ESP\Private\FUDS\_Properties\NE Cape FlOAK0969\CCC Letters\Merge Files\3 
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Ms. Vi Waghiyi 

DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, ALASKA 

P.O. BOX 6898 
ELMENDORF AFB, ALASKA 99506-0898 

October~ 2010 

Alaska Community Action on Taxies (ACAT) 
505 W. Northern Lights Blvd., Ste 205 
Anchorage, AK 99503 

Dear Ms. Waghiyi: 

Please find enclosed, a copy of the Final Northeast Cape Phase I In-Situ Chemical 
Oxidation Summary Report, dated August 2010. This document describes the pilot study efforts 
to assess whether chemical oxidation technology would be a viable method for treating the fuel­
contaminated soils at the Main Operations Complex. Unfortunately, the abundant peat in the 
subsurface there makes the method unworkable. We will be using an alternative remediation 
method in 2011. 

If you have any questions, please contact me at (907) 753-2689, or by e-mail at 
carey.c.cossaboom@usace.army.mil. 

Enclosure 

Sincerely, 

~Cossaboom 
Project Manager 

F10AK096903_07.01_xxxx.p.pdf 

0:\ESP\Private\FUDS\_Properties\NE Cape F10AK0969\CCC Letters\ACAT transmittal 
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DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, ALASKA 

P.O. BOX 6898 
ELMENDORF AFB, ALASKA 99506-0898 

October g;( 201 0 

Please find enclosed, a copy of the Final Northeast Cape Phase I In-Situ Chemical 
Oxidation Summary Report, dated August 2010. This document describes the pilot study efforts 
to. assess whether chemical oxidation technology would be a viable method for treating the fuel­
contaminated soils at the Main Operations Complex. Unfortunately, the abundant peat in the 
subsurface there makes the method unworkable. We will be using an alternative remediation 
method in 2011. 

If you have any questions, please contact me at (907) 753-2689, or by e-mail at 
carey.c.cossaboom@usace.army.mil. 

Sincerely, 

ay Cossaboom 
Project Manager 

Enclosure 

F10AK096903 _07.01_ xxxx.p.pdf 

0:\ESP\Private\FUDS\_Properties\Northeast Cape F10AK0969\CCC Letters\TAPP Transmittal 
letter Final ChemOx.docx 
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SEAN PARNELL, GOVERNOR 

55 Cordova Street 
nchorage, AK 99501 

PHONE (907) 269-3053 
FAX (907) 269-7649 
www.dec.state.ak. us 

File No: 475.38.013 

February 16, 2011 

Carey Cossaboom, Project Manager 
U.S. Army Corps of Engineers Alaska Dist. 
CEPOA-PM -C-FUDS 
P.O. Box 6898 
JBER, AK 99506-6898 

Re: ADEC Approval of the Final August 2010 Northeast Cape Summary 
Report for the Main Operation Complex Area Phase I In-Situ Chemical 
Oxidation 

Dear Mr. Cossaboom: 

Thank you for providing The Alaska Department of Environmental 
Conservation Contaminated Sites Program (ADEC) with a copy of the Final 
Northeast Cape Summary Report for the Main Operation Complex Area Phase I 
In-Situ Chemical Oxidation dated August, 2010, which was received by ADEC 
on September 21, 2010. ADEC submitted comments and revision requests 
earlier in 2010 which were made and included in the final summary report. 
ADEC has approved and is filed this report as the final copy on record. 

Please contact me at (907) 269-3053 or curtis.dunkin@alaska.gov if you have 
any questions regarding this letter. 

Sincerely, 

(7 
'-·A~. t/ L-· 

Curtis Dunkin 
Environmental Program Specialist 

Cc Molly Welker, Bristol ERS, LLC (via email) 

G:\SPAR\SPAR-CS\38 Case Files (Contaminated Sites)\475 West Coast (Other)\475.38.013 Northeast Cape St 
Lawrence Island FUDS DERP\475 38 013 NECape ADEC approved final2010 MOC Chemox Report Feb 16 1l.docx 
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