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1.0 INTRODUCTION 

Barton & Loguidice, P.C. was retained by Oswego County to piepare this Project 

Operations Plan (POP) for conducting the Contamination Pathways Remedial 

Investigation~Feasibility Study (CP RIIFS) at the Volney Landfill located on Silk Road in 

Volney, New York. The rationale and scope of work for the CP RIIFS are presented in the 

November1998 Work Plan, which was approved by the United State Environmental Protection 

Agency (USEPA) Region I1 on February 1, 1999. 

The POP provides detailed descriptions of the methodologies and procedures to be used 

during the field activities associated with the implementation of the approved CP RIIFS Work 

Plan. As described in the work plan, the planned field activities include the following: 

monitoring well installation, water-level measurements, slug tests, and leachate, groundwater, 

surface water, sedirnent and soil sampling. 

2.0 FORMAT 

This document consists of three distinct parts or sections as follows: Section 1: Sampling 

and Analysis Plan (SAP); Section 11: Quality Assurance Project Plan (QAPP); and Section 111: 

Health and Safety Plan (HASP). The three sections have been included as one volume. Since 

each of these sections serve a separate specific function and nlay be used individually, they each 

contain their own table of contents, references, and appendices. 

The SAP provides detailed descriptions of the methodologies to be used in conducting the 

CP RI. The QAPP ensures that the precision, accuracy, representativeness, comparability, and 

coillpleteness (PARCC parameters) of the data collected are known, documented, and adequate 

to satisfy the data quality objectives (DQOs) of the investigation. The HASP provides assurance 

that field personnel will conduct their tasks in a manner that will nlininiize health and safety risks 

to themselves, the public, and the environment. 



3.0 PURPOSE AND SCOPE 

3.1 Purpose 

The Source Control RIIFS, the Record of Decision (ROD), the Public Decision 

Document (PDD) and the Explanation of Significant Differences (ESD) identified the need 

for a second operable unit to determine the nature, extent and consequences of contaminant 

migration from the landfill. The Supplemental Pre-Remedial Design Study (SPRDS) for the 

Volney Landfill site evaluated on-site conditions and colnpleted some of the activities 

originally contemplated for the CP RIIFS. but was not designed to investigate the nature and 

extent of potential contamination migration away from the landfill and the consequences of 

such contaminant migration. The CP RIIFS has been designed to provide the necessary data 

to evaluate the following issues: 

The nature and extent of potential shallow overburden and bedrock groundwater 

contamination in both horizontal and vertical directions attributable to the landfill. 

The impact of the landfill, if any, on the streamlwetland systems adjacent to and 

downstream from the landfill. 

Groundwater quality in nearby residential wells. 

Determine the extent to which natural processes are attenuating contamination which 

has migrated from the site. 

Potential threats to human health or the environment from migration of contamination 

from the landfill. 

Development of appropriate remedial measures, if any. 



3.2 Scope of Work 

The first phase of the CP RIIFS is the development of detailsd project plans which are 

contained in this document: the SAP, HASP and the QAPP. The Comlnullity Relations Plan 

(CRP) is the final plan which is designed to actively solicit public participation in the 

investigative, remedial, and regulatory processes. The USEPA will be responsible for the 

preparation of the CRP. 

After USEPA has approved the detailed plans, RI data collection activities will 

commence. Data collection activities include the performance of a site reconnaissance, the 

installation of monitoring wells (overburden and bedrock), the installation of well points in 

stream beds, water level measurements, groundwater sampling, well point sampling, surface- 

water and sediment sampling, residential well sampling and aquifer testing. Monitoring 

wells will be installed in locations to characterize off-site hydrogeologic conditions and to 

better define on-site conditions. Groundwater and residential well samples will be collected 

to characterize the nature and extent of potential groundwater contamination. Well point, 

surface water and sediment sanlples will be collected to determine the impact, if any, which 

the site has had on Black and Bell Creeks and their tributaries and associated wetlands. Data 

from the field programs will be validated according to USEPA inethodologies. 
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1.0 INTRODUCTION 

The Sampling and Analysis Plan (SAP) addresses the field portion of the Contamination 

Pathways Remedial Investigation (CP RI) data collection activities. The purpose of the SAP is 

to provide a detailed description of the field program and how it will be organized, managed, and 

conducted. Standard Operating Protocols and Procedures (SOPs) are provided herein for the 

various CP RI field tasks. The SAP incorporates currently accepted and standard methodology 

for state and federal environmental programs. The format and contents of the SAP have been 

prepared in accordance with the following United States Environmental Protection Agency 

(USEPA) guidance documents: 

USEPA. December 1987. Compendium of Superfund Field Operations Methods. 

EPNP-871001. 

USEPA. October 1988. Guidance for Conducting Remedial Investigations and 

Feasibility Studies under CERCLA. Interim Final. EPM5401G-891004. 

USEPA. February 1991. Conducting Remedial Investigations/Feasibility Studies for 

CERCLA Municipal Landfill Sites. EPAl540lP-911001. 

USEPA. August 1995. Presumptive Remedies: CERC1,A Landfill Caps RIIFS Data 

Collection Guide. EPAl540lF-951009. 

The role of the SAP is such that the CP RIIFS work plan consists of site history and scope 

of work, and the SAP serves as a supplement for provisions of the detailed SOPs. Information 

incorporated in the work plan is not repeated in the SAP. 



2.0 FIELD CONTROL PROCEDURES 

2.1 Access 

Field activities are to be performed around the surrounding areas of the landfill. 

Access to the drilling sites will be controlled by the Barton & I,ogl;idice, P.C. (B&L) field 

geologist or field engineer, who will oversee the completion of the monitoring well 

installations. Individuals not involved in the CP RI and not authorized by Barton & 

Loguidice, Oswego County, or regulatory authorities will be denied access to the drilling and 

sampling sites. Individuals will be required to log in as described in the Health and Safety 

Plan (HASP). 

2.2 Security 

At the completion of each day of drilling, the drilling site will be surrounded by a 

temporary fence and a caution sign will be posted nearby to warn intruders not to enter the 

area. Partially completed boreholes will be secured to prevent the introduction of foreign 

matter into the borehole. Equipment used in monitoring well drilling and installation, and 

for collection of samples will be secured daily to discourage theft. A protective locking well 

head assembly (curb box or protective steel casing) will be installed after completion of well 

installation. 

2.3 Clearance 

Prior to the start of field operations, B&L will establish drilling locations in the field 

and ensure that the necessary clearances are obtained. After site selection, it will be the 

responsibility of the drilling subcontractor to obtain necessary state or local permits for 

monitoring well drilling. B&L will be responsible for securing a source of potable water and 

for contacting the appropriate authorities or agencies to locate buried utilities. 



2.4 Field Proiect Coordination 

Responsibilities of field personnel are described in Sub-section 8.0 of this SAP. 

Field project coordination will be carried out by the project directorlofficer in charge, project 

manager, field geologist, and field engineer in consultation with Oswego County, as 

necessary. The responsibilities of each are fully described in Sub-section 2.0 of the Quality 

Assurance Project Plan (QAPP) (Section 111). 

3.0 MONITORING PARAMETERS & FREQUENCY OF SAMPLE COLLECTION & 
MONITORING 

The proposed analytical program for groundwater is contained on Table 3 of the CP 

RIIFS work plan. In addition, the proposed analytical protocols for groundwater, surface water, 

sediment and geologic samples are contained on Table 4 of the CP RIIFS work plan. The 

rationale for sample collection is described in Section 6.0 of the CP FUIFS work plan. 

4.0 STANDARD OPERATING PROCEDURES 

The equipment, protocols, and procedures for the CP RI data collection activities are 

described in detail in the appended SOPs. Equipment decontamination for each applicable 

procedure is also included. 

The following SOPs are included as appendices to the SAP: 

SOP Title 

Groundwater Monitoring Well Specifications and Installation Protocols 

Groundwater Level Measurement Protocols 

Hydraulic Conductivity Testing Protocols 

Groundwater and Formation Sampling Protocols 

Chain-of-Custody Procedures 

Field Instrumentation Operating Procedures 

Barton & Loguidice Forms and Logs 

SAP Appendix 

A 

B 

C 

D 

E 

F 

G 



5.0 SAMPLE HANDLING AND CUSTODY 

Samples will be handled in accordance with the chain-of-custody procedures (Appendix 

E of this SAP). These procedures include instructions for selecting containers, sample 

preservation, and sample security from the time of collection to arrival at the laboratory. 

Analytical parameters for samples are listed in Table 4 of the CP RIIFS work plan. The data 

usage and requirements, and analytical support levels for each type of sample, are described in 

detail in Sub-section 3.3 of the QAPP (Section 11). 

6.0 DATA VALIDATION PROCEDURES & RESPONSIBILITIES 

The data validation procedures consist of a systematic review of the analytical results and 

quality control (QC) documentation, and will be performed in accordance with the guidelines in 

"CLP Organics Data Review and Preliminary Review" (USEPA most recent edition) and 

"Evaluation of Metals Data for the Contract Laboratory Program (CLP)" (USEPA most recent 

edition). 

Based on that review, the data validator will be responsible for making judgements and 

expressing concerns and comments on the quality and limitations of specific data, as well as on 

the validity of the overall data package. The data validator will prepare documentation of that 

review and provide conclusions using the standard USEPA Inorganic and Organic Regional Data 

Assessment forms to summarize overall deficiencies that require attention. The data validator 

will also evaluate general laboratory performance. These forms will be accompanied by 

appropriate supplementary documentation, clearly identifying specific problems. 

The data validator will inform the project manager of data quality and limitations, and 

assist the project manager in interacting with the laboratory to correct data omissions and 

deficiencies. The laboratory may be required to rerun or resubmit data depending on the extent 



of the deficiencies and their importance in regard to the data quality objectives (DQOs). A 

detailed discussion of the data reduction and validation procedures is provided in Sub-section 

8.0 of the QAPP (Section 11). 

7.0 SCHEDULE 

A schedule of tasks and deliverables, including field activities, is presented in the CP 

RI/FS work plan. 

8.0 DOCUMENTATION 

Project files containing data and reports generated during the CP RI including laboratory 

documentation will be maintained according to the procedures outlined in this section. 

Laboratory documentation (e.g., chromatogram and results of spiked samples) will be maintained 

for purposes of validating analytical data collected during the CP RI. Summary reports will be 

kept in the project file. Incoming data will be logged and dated. Information generated from 

field activities will be documented on appropriate log forms listed below (Appendix G). 

Sample / Core Log. 

Water Sampling Log. 

Chain-of-Custody Record. 

Daily Log. 

Drilling and Installation of Monitoring Wells Daily Checklist. 

Utilities and Structures Checklist. 

Location Sketch. 

Water LevelPumping Test Record. 

Sample Container Inventory. 

Well Construction Log. 

Sampling of Monitoring Wells Daily Checklist. 

Telephone Conversation Log. 



8.1 Sample Designations 

This section provides information on the designations for use on the groundwater 

samples that will be collected for laboratory analysis. Each groundwater sample will be 

given a unique designation that will be recorded in the field log book, on the water sampling 

log form, on the label affixed to the sample container, and on the chain-of-custody record. 

The sample designation will consist of the following three elements: 

The site code. 

The matrix code. 

The location number of the groundwater monitoring well. 

Incoming documents will be date-stamped and filed. If distribution is required, the 

appropriate number of copies will be made and distributed to project personnel. In addition, 

notes from project meetings and telephone conversations will be filed along with other 

project documents. 

8.2 Data Reduction and Reporting 

The reduction of field and analytical data will consist of compiling and summarizing 

field data (water-level measurements, well logs, field parameters, and laboratory analytical 

results). Reduction, validation, and reporting of laboratory data are discussed in Sub- 

Section 8.0 of the QAPP (Section 11). These data will be presented as tables, illustrations, 

and graphs as appropriate. The original data and reduced forms will be maintained until 

final reports are accepted. 

Chemical and physical data will be stored and managed using a data-management 

computer system. Data entry will be performed by a designated person so that access to the 

database is limited. 



The field measurement data will be similarly reduced into a tabulated format suitable 

for inclusion in the Contamination Pathways Remedial Investigation (CP RI) report and will 

be designed to facilitate the comparison and evaluation of the data. These tabulations will 

include but not be limited to the following: 

Field screening (PID) results. 

Well construction details. 

Water-level measurements and surveyed measuring point elevations. 

Field logs will be transferred into typed format or will be presented in their original form for 

inclusion as CP RI appendices. The following logs will be used: 

SampleICore Logs. 

Well Construction Logs. 

Water LevelIPumping Test Logs. 

Water Sampling Logs. 

The tables will be compiled whenever feasible by the field team member who collected 

the data. The data compiler will inform the project manager of any problems encountered during 

data collection and of apparent inconsistencies and will also provide opinion on the data quality 

and limitations. The tables and logs will be used as the basis for data interpretation and will be 

checked against the original field documentation prior to use. 



9.0 FIELD QA/QC AND CORRECTIVE ACTION 

9.1 Performance and Systems Audits 

The project quality assurance/quality control (QAIQC) manager will audit field 

aspects of the implementation of the CP RI on a regular basis. Significant QAIQC 

deficiencies will be reported and identified, and they will be corrected to the extent 

practicable. Performance and systems audits relevant to the CP RI as a whole are discussed 

in detail in Sub-section 10.0 of the QAPP (Section 11). Reviews will also be performed at 

the completion of each field activity and will include an assessment of field data quality and 

the results of system andlor performance audits. 

9.2 Corrective Action 

If the quality control audit results in the identification of unacceptable conditions, the 

project QAIQC manager and field geologist will be responsible for developing and initiating 

corrective efforts, in consultation with the project manager and project director. The 

condition or problem will be specifically identified and investigated, and the cause will be 

determined. Efforts necessary to eliminate the problem will be initiated. Corrective efforts 

may include the following: 

Repeating field measurements. 

Reanalyzing the samples if the holding-time criteria and sample volume permits. 

Resampling and reanalyzing. 

Evaluating and amending sampling and analytical procedures. 

Accepting data while acknowledging a level of uncertainty. 



Upon completion of the corrective effort, its effectiveness will be evaluated, and the 

elimination of the condition will be verified. 

10.0 DELIVERABLES 

The data generated during the CP RI will be provided to the USEPA in data validation 

reports and also in the Contamination Pathways Remedial Investigation report. 
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APPENDIX A 

GROUNDWATER MONITORING WELL SPECIFICATIONS AND 

INSTALLATION PROTOCOLS 

DRILLING METHODOLOGY 

There are nineteen proposed drilling locations for the CP RI field program; twelve 

shallow overburden monitoring wells (including five well points), three intermediate overburden 

monitoring wells, and four deep bedrock monitoring wells. The proposed locations are shown on 

Figure 3 of the CP RI work plan. 

Two drilling methods will be employed during the CP RI field program: (1) the double 

cased boring method, and (2) the hollow-stem auger method. The double cased boring method 

will be used for drilling the four bedrock monitoring wells. The shallow and intermediate 

monitoring wells will be installed by the hollow-stem auger method. 

The field geologist will be present at the operating drill rig and will be responsible for the 

collection and logging of soil samples, monitoring of drilling decontamination operations, 

recording of groundwater data, deciding on final drilling depths and screen intervals (in 

consultation with the project manager and the USEPA), preparing the boring logs and well 

completion diagrams, and recording the well installation procedures. Additionally the field 

geologist will maintain a log recording daily events, including arrivals and departures at the site 

by any and all personnel and equipment, and times of work start-up and stoppage. Forms to be 

used by the geologist as part of the Quality Assurance/Quality Control (QAIQC) measures of the 

project are included in Appendix G of this SAP. 



If problems are encountered ow questioils arise during the field investigation that are 

beyond the scope or responsibility of :he field lgeologist, then field activities will be temporarily 

halted and the project manager and/or the proj,:ct director will be consulted. 

DOUBLE CASED BORING M E T I D  

This method consists of drillin~g a 10-i ~ c h  diameter borehole employing the hollow-stem 

auger method (describcd below), to 13 feet below the uppermost water bearing unit. The auger 

flights are removed and an 8-inch diameter casing is installed to the depth drilled, and grouted in 

place. Two methodologies are accep.able for,advancing the borehole from this point; 1) using 

6-inch flush joint spin-casing and a 5-718-inck~ roller bit; or 2) open hole using mud rotary with a 

7-718-inch roller bit. If the borehole IS advanc:ed using the 6-inch spin-casing methodology, it 

will be necessary to ream the boreholle (incluciing the cored bedrock portion) with a 7-718-inch 

roller bit prior to installing the monitxing welll. The cuttings are continuously removed from the 

borehole by pumping water through .he drill >.ads and out the permanent 8-inch steel casing. The 

water/cuttings slurry is contained at 1he surfar;e in a baffled mud tub that allows the cuttings to 

settle out, the water is then re-circulated dow+l the borehole. Since the use of water is necessary 

for advancing this type of borehole, only water from a potable source will be used. The volume 

of water that is lost into the formation during the circulation process will be recorded by the field 

geologist and approximately five t i r e s  that amount will be purged from the well during well 

development. For the purposes of li hologic .descriptions, formation samples will be obtained at 

5-foot intervals in advance of the casing to t i e  completion depth (see Formation Sampling in 

Appendix D). The borehole will be advanceti until bedrock is encountered. 

For the purposes of installing the bedrock monitoring wells, the bedrock will be cored in 

accordance with ASTM standard D:3113, uti izing an H-size (5-inch) core barrel. Coring will 

proceed continuously (in 5-foot inctements) ,until a minimum of five feet of competent rock is 

encountered. Rock Coring Procedu.res are d::scribed under Formation Sampling in Appendix D. 

The coring tools will be removed frtI)m the hzdrock and the hole reamed out using a roller 



7-718-inch bit to accommodate setting a permanent 6-inch diameter casing into -the bedrock. 

Once the casing has been set into the rock socket, it will be pressure grouted izto place. After 

allowing sufficient time for the grout to set (approximately 72 hours), the bedrock will be cored 

an additional 15 feet. A 4-inch diameter PVC well will then be installed, screening the lowest 10 

feet of cored bedrock. The sand pack will be emplaced two feet above the screen and a 5-foot 

bentonite seal placed above the sand pack and bridging the bottom of the 6-inch casing, so as to 

seal off any exposed grout. The remainder of the annulus will be grouted to within five feet of 

the surface and allowed to set up, after which the well will be finalized with a concrete surface 

seal and protective casing. Construction details are depicted on Figures 1 and 2, appended to this 

section. 

HOLLOW-STEM AUGER METHOD 

The shallow monitoring wells will be installed using the hollow-stem auger method. This 

method involves rotating a string of auger flights into the subsurface. Soil cuttings are 

continuously lif-ted to land surface along the outside of the flights, while drill rods and a plug are 

used inside the flights to keep the soil out. The plug and rods are removed for soil sampling and 

well installation inside the flights. 

This method does not require the use of water for drilling. Formation samples will be 

taken continuously to the water table and in five-foot intervals to completion depth. This 

procedure is described in Appendix D. 



The installation of each monitxing weill will begin immediately after borehole 

completion, or as directed by the fie16 geologi.st. Once monitoring well installation has begun, 

breaks will not be taken until the well has bee 1 completed and secured against unauthorized 

access. In cases of unscheduled delahs, such :is personal injury, equipment breakdowns, or 

sudden inclement weather, installatio 1 will be resumed as soon as practical. 

Monitoring wells will be constructed c f new four-inch diameter schedule 40 PVC casing 

and 4-inch diameter schedule 40 PVC' screen 10.010 inch slot size). Fittings (couplings) will not 

restrict the inside well diameter as joints will 3e internally threaded. Glues, solvents, or chemical 

cleaners will not be used to join the cssing anrl screen lengths. The lengths of casing and screen 

will be measured and recorded by the field gellogist. 

A monitoring well constructian diagram will be prepared by the field geologist for each 

well and will show the following infc~rmation 

The total drilled depth of .he borehole. 

The borehole and well casing diameters. 

The casing and screen cornpositio+l. 

The screen setting. 

The gravel pack interval. 

The bentonite seal intervz 1. 

The grout interval. 

The height of the well casing (wit lout caplplug) above ground surface. 

The protective casing. 



Each well construction diagram will be included as part of the QAIQC procedures. 

Monitoring well depths and screen zones will be determined based on lithologic profile 

determined from formation sampling. 

GRAVEL PACK 

A gravel pack consisting of clean silica sand will be installed in the borehole annulus 

around the screen. During emplacement of the gravel pack, a weighted steel tape will be placed 

down the annulus periodically to measure its depth to ensure that the gravel is not bridging and 

that it is at least two feet above the top of the screen. The gravel pack material will be examined 

to confirm its identification. The average particle size of the gravel pack material must be 

demonstrated to be appropriate for the slot size of the selected well screen material. Part 360 

identifies a minimum 6-inch layer of fine sand above the gravel pack and the bentonite seal. This 

layer provides a protective buffer between these two materials and may be appropriate here since 

Part 360 is still an ARAR. 

BENTONITE SEAL 

A five-foot thick bentonite seal (pellets or slurry), will be emplaced above the gravel 

pack. The thickness of the seal will be verified by measuring the depth to the top of the gravel 

pack before the seal is emplaced and measuring the depth of the top of the seal after it is 

emplaced. 

CEMENTBENTONITE GROUT 

The remaining annular space will be pressure-grouted to within approximately five feet of 

land surface using a mixture of cementlbentonite grout. The grout mixture will be proportioned 

in the following manner: approximately 3 to 5 pounds of bentonite (powder) and 94 pounds of 

cement mixed with about 8-gallons of water. 



WELL COMPLETION 

The wells will be completed with an a3oveground, locking steel protective casing or a 

locking flush-mounted curb box that will be s.:t over each well head to protect against vandalism. 

The protective casing will be set within a con~:rete surface seal, sloped away from the casing. The 

number for each well will be clearly marked cln the protective casing or curb box. 

The elevation of the top of thu: PVC well casing and the ground surface elevation at the 
- 

well will be surveyed by a professioral surve.tor, licensed in New York State, to the nearest 0.01 

foot and will serve as the measuring .3oint for groundwater level measurements. The measuring - 
point will be clearly indicated on the well casing for easy identification. 

MONITORING WELL DEVELO PMENI 

Well development will be accr:omplished using co~npressed air, a submersible pump, 

and/or surge block or any combination of the:;e techniques. Well development will not be 

attempted until at least 24 hours afte- installation. Development will continue until the well 

responds to water-level changes in the forma ion, and the well produces clear, sediment-free e 

water to the extent possible. The wells will be developed with a goal of producing water of a 

turbidity of 50 nephelometric units CYTUs) qr less. However, in some instances, water may have w 

noticeably high-turbidity levels due :o a relatjively high percentage of finer grained deposits 

indigenous to the screened formationis. A p~rtable nephelometer will be used in the field to 

measure turbidity levels. 

Dispersing agents, acids, dis nfectant.~, or other additives will not be used during 

development nor will they be introdxed into the well at any other time. During development, 

water will be removed from the entire column of water standing in the well by periodically 

lowering and raising the pump intake. 



A record of well development will be maintained along with the other pertinent well data 

as part of the QAIQC procedures. The following data will be recorded as part of development 

and QAIQC procedures: 

The static water level measured from the top of the well casing before, during and 

after, development is completed. 

The calculated quantity of fluid standing in the well prior to development. 

The sounded depth of the well before and after development to determine if silt has 

accumulated inside the well. 

The physical character of water removed including changes during development such 

as water clarity, color, particulates, and odor. 

The pH and specific conductance of the discharge during development of the well. 

The type and sizelcapacity of pump used. 

The surging technique(s) used. 

The quantity of fluidlwater removed and the time for removal (both incremental and 

total values). 

DECONTAMINATION 

The drilling casings, rods, split-spoon samplers, tools, water tanks, drilling rig, and any 

piece of equipment that can come in contact (directly or indirectly) with the formation will be 

steam cleaned prior to being set up for drilling. The same steam-cleaning protocol will be 

followed between boreholes (at a fixed site location) and before leaving the site at the end of the 

project. The steam-cleaning activities will be conducted within a designated area on site 

and monitored by the field geologist. 
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APPENDIX B 

GROUNDWATER LEVEL MEASUREMENT PROTOCOLS 

Depth to groundwater in the monitoring wells will be measured as part of the field 

program. These data will be converted to water-level elevations using surveyed vertical 

measuring points on individual well casings. 

An electronic measuring tape (m-scope) graduated in tenths of a foot will be the primary 

instrument of measuring the depth to groundwater. Prior to insertion, the measuring tape will be 

rinsed with a laboratory-grade detergent solution ( ~ i c r o 0  or equivalent), rinsed with distilled 

water and dried with a clean cloth. The tape will be lowered slowly down the center of the 

casing. After the electronic buzzer sounds and the light illuminates, signifying that water has 

been encountered in the well, the tape will be held at the pre-marked surveyed point at the top of 

the well. The measurement (depth to water) will be recorded on a B&L Water-Levellpumping 

Record form (Appendix G). The tape will then be removed from the well and cleaned in the 

same manner as before insertion into the well. 
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APPENDIX C 

HYDRAULIC CONDUCTIVITY TESTING PROTOCOLS 

IN-SITU HYDRAULIC CONDUCTIVITY TESTING 

In-situ variable head hydraulic conductivity testing will be performed within each of the 

newly-installed monitoring wells following development. Also known as a slug or bail test, this 

method involves either the removal of a bail of water or the displacement of water within the 

well by the insertion of a slug. Upon creating an elevated or depressed hydraulic head, the water 

level in the well is measured and recorded periodically over the recovery time. 

The underlying assumption in the analyses of these tests is that the rate of inflow to the 

well, after inducing a change in hydraulic head, is a function of the hydraulic conductivity (k) 

and the unrecovered head distance. The analytical method, typically relying on graphical 

solution techniques (time vs. head or head ratio), rearranges the flow equation to solve for 

parameter k. For unconfined groundwater flow conditions, the Hvorslev and Bouwer-Rice 

methods will be used. Details of these methods are given, respectively, in publications by 

Hvorslev (1 95 1)  and Cedergren (1 977), and by Bouwer-Rice (1 976) and Bouwer (1 989). For 

confined groundwater flow conditions, if encountered, the Cooper-Bredehoeft-Papadopulous 

method will be used (Cooper et al. (1 967); Papadopulous et a1 (1 973)). 

It is important to observe whether the static water level recorded prior to starting the 

varaible head test occurs within the screened interval of the monitoring well; if so, the use of the 

slug test (falling head) is inappropriate due to drainage into the vadose zone above the water 

table. A bail test (rising head) will be performed in this circumstance. 

Depending upon the rate of recovery, water levels will be measured during the test with 

either an electronic probe, a tape equipped with a sounding "popper", or an immersed pressure 

transducer connected to an automatic data logger (e.g. HERMIT, Troll (In-Situ, Inc.) or 

equivalent). The latter device is appropriate for rapid recovery conditions. 
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APPENDIX D 

GROUNDWATER AND FORMATION SAMPLING PROTOCOLS 

INTRODUCTION 

The collection, handling, and analysis of groundwater samples will be performed 

according to the protocols set forth in this appendix to ensure quality assurance/quality control 

(QA/QC). Quality control includes proper sampling procedures for well purging prior to 

sampling, sample-removal methods that utilize acceptable materials for all equipment and 

supplies, sample processing (including filtration, preservation, labeling, and bottle filling), and 

sample shipment. Sample collection will be performed by staff from the Oswego County 

Department of Health with field support by B&L. The B&L project manager will work in 

conjunction with the Oswego County Department of Health and with the analytical laboratory to 

assure that samples reach the laboratory in proper condition. Water-quality data will be 

scrutinized according to B&L's QA/QC protocols for data validation as discussed in the Quality 

Assurance Project Plan (QAPP in Section 11). 

Groundwater sampling will be conducted using a "low flow" (or low stress) technique. 

This method will be consistent with USEPA Region I1 procedures. 

Pertinent information regarding groundwater sampling procedures will be recorded in the 

B&L daily log book and water sampling log forms (see Appendix G of this SAP). 

PREPARATION OF SAMPLING EOUIPMENT 

The sampling equipment (e.g., submersible pumps, M-scopes, buckets, filtration 

equipment for metals) will be thoroughly cleaned before each use. Any supplies, such as tubing, 

that cannot be properly cleaned after each use will be discarded in an appropriate manner. 

Specific conductance and pH meters will be calibrated according to manufacturer's instructions. 



SAMPLING EOUIPMENT 

The equipment and materials that will be needed for the collection of ground-water 

samples are listed below: 

Electric water-level probe (M-Scope) 

Clean rags 

Distilled or deionized water 

Plastic sheeting 

Bladder sampling pump (PVC or equilvalent) 

Polypropylene rope 

Micro laboratory detergent (or equiva ent) 

Sample bottles* 

Buckets (graduated) 

Gloves (Latex, Nitrile, or equivalent) 

pH meter and buffers (with rillivolt s,cale) 

Redox probe and standards 

Dissolved oxygen meter 

Specific conductance meter 

and standard 

Turbidity meter 

Compressor and power source 

Thermometers 

Indelible marking pens 

Brushes 

Measuring tape 

Polyethylene tubing 

Beakers 

Flow-thru cell 

Clear tape 

* Sample bottles will be obtain1:d from he laboratory; they will be cleaned and quality 

controlled according to OSW'ER Direlctive #9240.0-5 titled "Specifications and Guidance 

for Obtaining Contaminant-F ree Sample Containers. " 



PREPARATION OF WELL FOR SAMPLING 

Opening the Well 

Upon arrival at the well site, sampling personnel will record the well designations, 

inspect the well head for damage, wipe the top of the well clean, and then remove the cap and 

wipe the top of the well casing with clean paper towels. This information will be recorded on the 

daily log. Plastic sheeting will be placed around the well so sampling equipment will be 

protected from potential contamination on the ground surface. 

Sounding the Well 

The total depth of each well will be measured. (sounded) to an accuracy of 0.1 feet using a 

weighted steel or plastic tape prior to sampling. This information together with the depth to 

water allows the sampling team to calculate the volume of water in the well and to determine if 

formation material has accumulated at the bottom of the well. 

Measuring the Height of the Measuring Point 

The height of the measuring point above or below ground surface will be measured to an 

accuracy of 0.0 1 feet as an indication of whether the well may have been disturbed since 

installation. 

Measuring The Water Level 

A full round of water levels will be collected prior to sampling the first well. The date 

and time of each measurement will be recorded. Each measurement will be made to an accuracy 

of 0.01 feet. Care will be taken to avoid cross contamination of wells by thoroughly cleaning the 

measuring instrument (M-scope or measuring tape) between wells. 

D-3 



Purging the Well 

Assemble the pump and power sourc;:, attaching fresh discharge tubing to the pump. 

Slowly lower the pump, supplyldisc~harge tuhing and support rope into the well. The pump 

should be set near the midpoint of the well s(::reen (at least 2 feet off the bottom of the well). 

Calibrate field instruments ascording to manufacturer's instructions and insert probes into 

the flow-thru cell. Cut tubing to length and connect to the flow-thru cell. Begin pumping at a 

rate of 200-500 mllmin, measuring Ihe watei level in the well about every 5 minutes. Adjust 

pumping rate if necessary to try to achieve a relatively static water level with minimal 

drawdown. 

Collect measurements from -:he field iinstruments on about 5 minute intervals. Ideally, 

three consecutive stabilized field pa..:ameter leadings will be the basis for sample collection, with 

stabilization being defined as follows: 

+I- 0.1 for pH 

+I- 3% for specific conductance 

+I- 10 mV for redox pote:ntial 

+I- 10% for turbidity anc disso1vr:d oxygen 

Field parameters may not completelq stabilize, and it may also not be possible to achieve 

a relatively static water level in the ..well during pumping. Judgement may have to be used in the 

field to determine when to collect simples. :3ptions would include 1) stopping pumpage and 

allowing the well to recover prior to samplir!g and 2) collecting samples despite readings which 

have not fully stabilized. Probably .:he most important parameter in making this decision is 

turbidity, as it has a significant effect on melrals analysis. If turbidity has remained under 100 



NTU (and preferably under 50 NTU), sampling can proceed. If turbidity has been consistently 

elevated over 100 NTU, the well should be allowed to recover (possibly overnight) before 

sample collection. 

Collection of Ground-water Samples 

After the well has been purged, disconnect the flow-thru cell and adjust the flow rate to 

100-200 mllmin. Ground-water samples will be collected by directly filling each sample 

container from the pump discharge. The VOC vials should be filled first, and care taken not to 

rinse preservatives out of the sample containers. New disposable gloves will be worn by 

sampling personnel for each well sampled. The sample containers will be inspected to ensure 

that they are the correct type and number for the respective analytical parameters and have the 

correct preservative, if required. The labels will then be properly filled out and affixed to the 

containers and protected by clear tape affixed to the containers. Care will also be exercised to 

avoid breakage and to eliminate the entry or contact of, any substance with the interior surface of 

the bottles, vials, or caps, other than the water sample being collected. Caps will not be removed 

until sampling begins and then they will be replaced as soon as the container has been filled. The 

sample containers will be kept cool, dust-free, and out of the sun. The procedures that the 

sampling team will follow to collect water samples are described below in the order in which 

they will be performed: 

1. Complete labels on all containers and protect labels by wrapping them to each 

container with clear tape. Information that will be provided on labels include the 

following: project name, well numbers, sampling date, etc. 

2. Fill the 40 milliliter (ml) vials for volatile organic analysis first in such a manner as to 

ensure that there are no air bubbles. Prior to VOC sample collection, acidification of 

the VOC samples will be performed according to the following procedure: 



The pH of the sample will be a:ljusted to less than 2 by carefully adding 1: 1 HCl 

drop by drop to the tw3 40 ml vials. The number of drops of 1: 1 HCI required 

should be determined  on a third! portion of water sample of equal volume. If 

acidification causes effervescei~ce, the sample will be submitted without 

preservation, except for cooling to 4OC, but the holding time will be reduced to 7 

days. 

3. Fill the remaining sample containelrs in the order of the parameter's volatilization 

sensitivity. The preferred order of sample collection is as follows: volatile organics, 

extractable organics, total metals, (;iissolved metals, TOC, phenols, cyanide, nitrate, 

ammonia, and the remaining fracti:ons. 

4. Replace the well cap and ock the ,well. 

5 .  Pack the samples on ice im a coo1e.e with the completed chain-of-c~~stody record form. 

Samples will be delivered or shipped to the laboratory within 24 hours after sample 

collection and the  receive:'^ signatlure will be obtained on the chain-of-custody record 

form. 

6. Discard the disposable s.,impling ,equipment such as used cord, gloves, and plastic 

sheeting. 

QUALITY CONTROL 

Quality-control (QC) sample; will belused to monitor sampling and laboratory 

performance. The types of QC samp es that vrill be included in this investigation are replicates 

and blanks. To ensure unbiased hanc ling and analysis by the laboratory, the identity of replicates 

will be disguised by means of coding so that the laboratory does not h o w  which samples are 

used for this purpose. Detailed QC procedur:~ are outlined in the QAPP (Section 11). 



Replicate Analvses 

Replicate samples are samples collected from the same well and are identical within the 

limits of normal concentration fluctuations. Collection and analysis of such samples allow a 

check to be made on sampling precision. Five percent of all ground-water samples collected at 

this site will be replicated. 

When collecting replicate samples for VOC analysis, each of the two sample vials for the 

sample and replicate will alternately be filled. For other analytes, the collected water will be 

distributed to fill portions of each sample container until the containers are filled. Sampling for 

replicates is discussed in more detail in the QAPP. 

The analysis of trip blanks will be incorporated into this field investigation. Trip blanks 

will be prepared fresh daily and will be composed of demonstrated analyte-free deionized water 

acidified to a pH of less than 2 with 1 : 1 HCl. It is analyzed to determine whether samples may 

have been contaminated by VOCs as a result of handling in the field, during shipment, or in the 

laboratory. One trip blank will accompany each day's shipment of water samples to the 

laboratory for VOC analysis. A field blank for all analytes will also be prepared using 

demonstrated analyte-free water to determine if the decontamination procedure was adequately 

performed and that cross contamination of samples is not occurring. Field blanks will be 

collected at the rate of one per equipment type per decontamination event, not to exceed one per 

day. Blank analyses are discussed in more detail in the QAPP. 

Demonstrated analyte-free water is defined as water of a known quality meeting the 

following criteria: the assigned values for the Contract Required Detection Limits (CRDLs) and 

Contract Required Quantitation Limits (CRQLs) can be found in the most recent CLP SOWS. 

These criteria apply to all blank water, whether or not EPA CLP analytical methods are 



employed (volatile organics - less than 10 uglL, semivolatile organics - less than CRQL, 

pesticides - less than CRQL, PCBs - less thai~ CRQL, inorganics - less than CRQL). However, 

specifically for the common laboratclry contaminants (methylene chloride, acetone, toluene, 

2-butanone, and phthalates) the allowable linlits are three times the respective CRQLs. The 

analytical testing required for the wzter to be demonstrated as analyte-free will be performed 

prior to the start of sample collectiou, and tht: results will be kept on file at the site for EPA 

auditing purposes. 

RECORD KEEPING 

Personnel involved in sampl? collect on will carefully document the handling history of 

ground-water samples and blanks cclllected. 

Daily Log 

Daily logs will be used by the field to:am for QNQC purposes to record all sampling 

events and field observations. Entries in the daily log forms will be dated by the person making 

the entry, and the logs will be kept in a secu,-e, dry place. The following information will be 

included on each daily log form: 

1. Project name. 

2. Date and time of arrival at site. 

3. Client. 

4. Location. 

5. Weather. 

6. Sampling team members. 

7. Work progress. 

8. QC samples. 

9. Departure time. 



10. Delays. 

1 1. Unusual situations. 

12. Well damage. 

13. Departure from established QAIQC field procedures. 

14. Instrument problems. 

1 5. Accidents. 

Water Sampling Log 

The sampling team will complete a water sampling log form for QAIQC purposes at the 

time of sampling to record information about each sample collected. The following information 

will be included on each Water Sampling Log form: 

1. Date and time of sampling. 

2. Well evacuation data. 

3. Physical appearance of samples (e.g., color and turbidity). 

4. Field observations. 

5.  Results of field analyses. 

6. Sampling method and material. 

7. Constituents sampled for. 

8. Sample container size, composition, and color. 

9. Preservative. 

10. Sampling personnel. 

11. Weather conditions. 



Sample Labels and Chain-of-custo!dy Reco,rd Form 

Sample labels are necessary tor propep sample identification. The labels will be affixed 

to the sample containers prior to the .ime of sampling: Labels will not be affixed to container 

lids or caps. To track Q N Q C  handling protocols the labels will be filled out by sampling 

personnel, and the chain-of-custody record fqrm will be completed in the field before the 

sampling team leaves the site. Labels will in1:lude sample identification, project number, date 

and time collected, analyses to be performed, and pH adjustment information as required. 

The sampling team will be responsibl,? for maintaining custody of the samples until they 

are delivered to the carrier or the labxatory. 'The chain-of-custody record form will then be 

signed and custody formally relinquiished. T le containers (bearing custody seals) will be in view 

at all times or will be stored in a secure place restricted to authorized personnel. 

EQUIPMENT DECONTAMINATION 

Before sampling begins, between eac.1 well sampled, and prior to leaving the site, 

equipment such as submersible pumps, baile-,as, filtration apparatus (flasks, funnels, and beakers) 

and buckets will be decontaminated. Disposi~ble equipment will be discarded in an appropriate 

manner. Submersible pumps will finst be disassembled and rinsedlscrubbed. The pump will then 

be re-assembled and submersed in several ga~llons of a detergent solution and then operated for 

several minutes. The pump will ther. be subnlersed in several gallons of de-ionizedldistilled 

water and then operated for several ~minutes.'The pump will then be wrapped in clean plastic 

sheeting for transport. 



FORMATION SAMPLING PROTOCOLS 

Formation samples will be collected from the borings at each of the drilling sites. 

Samples will be obtained in intervals of five feet to the completion depth in accordance with the 

Standard Penetration Test (ASTM-D1586). Samples are collected by advancing the split-spoon 

ahead of the drill bit into the undisturbed formation at the desired depth. Before and after each 

use, the split-spoons will be decontaminated by scrubbing with ~ i c r o 0  solution and rinsing with 

distilled water. Split-spoon samples and soil cuttings of the well will be monitored with a photo 

ionization detectorlflame ionization detector. 

Auger cutting descriptions, water-level readings, air monitoring readings, and other 

pertinent observations will be logged by the field geologist. Split-spoon samples of 

unconsolidated sediment will be collected and visually identified by the field geologist using the 

Unified Soil Classification System. Standard identification practices detailed in ASTM D-2488 

will be followed. The following information will be recorded by the field geologist, at a 

minimum: 

Sediment sample interval 

Sampling hammer weight and distance of fall 

Blow count (per 6-inch interval) 

Amount of sample recovered 

Sample color 

Sample texture 

Sample moisture content (dry, moist, wet) 

Organic vapor readings 

Any unusual characteristics 

Depth to water 

Drill rig behavior and penetration rate 



Pertinent information regardi ig form: tion samples will be recorded on the B&L 

SampleICore Log and transferred intll1 the Da. ly Log Book (see Appendix G of this SAP). 

Representative sediment samples f r o ~ i  each sampled interval will be placed in glass jars 

with screw-type lids for future reference. Eac:h sample container will be labeled with the site 

name and the boring and sample number. Nc geotechnical data will be written on the container 

that is not specified in the boring log. Jars w. 11 be stored in cardboard boxes for future reference. 

In addition, samples will be collected for laboratory geotechnical analysis from the soil 

borings and from the unconsolidatedl monitor,ing well boreholes. At locations where monitoring 

wells will be installed, one sample from the riidpoint of the screened interval will be collected 

and analyzed for grain size distribution, perrxeability, and Atterberg limits. 

Rock coring will be performe:d at eacli of the bedrock monitoring well locations. Rock 

coring will be performed in accordance with '4STM D-2 1 13 (Standard Practice for Diamond 

Core Drilling for Site Investigations:~. 

Core drilling will be performed in 5-f 3ot intervals utilizing diamond core drill bits. 

Potable water will be used as the dri ling flui 1 for all coring. Water is necessary to remove 

cuttings and acts as a lubricant for the drill bit. Immediately after the barrel is retrieved and 

while the core is still intact inside th: barrel, ,percent recovery will be recorded. 

The core will be removed frcm the b:.rrel and placed in wooden storage boxes that are 

specifically designed to contain rock, cores. ;4t a minimum, the following information will be 

recorded by the field geologist: 

Boring or well number 

Core interval 

Percent recovery 



Rock color (utilizing Munsell System) 

Sample texture 

Organic vapor readings 

Any unusual characteristics 

RQD (Rock Quality Design Index) 

Fracture occurrence and angles 

Penetration rate during drilling 

Fluid lost during drilling 

RECORD KEEPING 

B&L personnel involved in sample collection will carefully document the handling 

history of all groundwater samples and blanks collected. Standard B&L forms (see Appendix G 

in this SAP) will be completed for this purpose as described below. 

Dailv Log 

Daily log books will be used by the field team for QNQC purposes to record all 

sampling events and field observations. Entries in the daily log forms will be dated by the 

person making the entry, and the logs will be kept in a secure, dry place. The following 

information will be included on each daily log form: 

1. Project name. 

2. Date and time of arrival at site. 

3. Client. 

4. Location. 

5. Weather. 

6. Sampling team members. 

7. Work progress. 



Sample Labels and Chain-of-custoldy Recolrd Form 

Sample labels are necessary for prope - sample identification. The labels will be affixed to 

the sample containers prior to the t i r e  of sarnlpling: Labels will not be affixed to container lids or 

caps. To track QAIQC handling prolocols tht: labels will be filled out by sampling personnel, and 

the chain-of-custody form (or laboranory sup~llied chain-of-custody form, see Appendix G of this 

SAP) will be completed in the field before th: sampling team leaves the site. Labels will include 

sample identification, project number, date artd time collected, analyses to be performed, and pH 

adjustment information as required. 

The sampling team will be responsible for maintaining custody of the samples until they are 

delivered to the carrier or the laboratcry. The ::hain-of-custody record form will then be signed and 

custody formally relinquished. The r:ontaine~:s (bearing custody seals) will be in view at all times 

or will be stored in a secure place res:ricted to authorized personnel. Chain-of-custody procedures 

are discussed in more detail in Appendix E ol'this SAP. 

Equipment Decontamination 

Before sampling begins, betwzen eachlwell sampled, and prior to leaving the site, equipment 

such as bailers, filtration apparatus (Plasks. funnels, and beakers) and buckets will be 

decontaminated. Disposable equipment will .)e discarded in an appropriate manner. Sampling 

equipment will be decontaminated by. scrubbir .g with a Micro detergent solution (about two percent) 

followed by rinsing with distilled or dcionized.water. After the equipment is decontaminated, it will 

be stored by wrapping it in plastic, if it is not ,used immediately. 
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APPENDIX E 

CHAIN-OF-CUSTODY PROCEDURES 

The chain-of-custody procedure for the collection of samples that will be sent to the 

laboratory for analysis is given below: 

The field geologist or sampling team will maintain custody of any samples that are 

collected until they are delivered to the overnight common carrier or courier for shipment 

to the laboratory. Samples shipped to a laboratory will be accompanied by the chain-of- 

custody record form (duplicate) will be completed in the field; the original form will 

accompany the shipment, and the other copy will be retained by the field geologist for 

the project file. The chain-of-custody record form will list each of the individual sample 

containers from each well sampled and will be signed by each of the sampling team 

members who participated in the sampling program. 

2. A separate chain-of-custody record form will be filled out for the contents of each 

shipment container (cooler). The form will be placed in a plastic bag and taped to the 

underside of the lid of the cooler. 

3. To provide a means of detecting any potential tampering during shipment, all shipment 

containers (coolers) will have a signed B&L or laboratory-supplied seal placed across the 

outside of the cooler where the lid and cooler join. In addition, a 2-inch wide transparent 

tape will be wrapped entirely around the cooler securing the lid firmly to the cooler. 

4. Receipts from couriers, air bills, and bills of lading will be retained in the field project 

file. 
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APPENDIX F 

FIELD INSTRUMENTATION OPERATING PROCEDURES 

Field instruments used during the investigation will be calibrated and operated in 

accordance 

with the following standard operating procedures and with the manufacturers' instructions. 

AIR MONITORING EOUIPMENT 

Photoionization Detector - A photo ionization detector (PID) will be used for 

monitoring VOCs in the breathing zone during the CP RI (see HASP). The PID will be 

calibrated prior to use on a daily basis. First the PID will be zeroed using background 

ambient air followed by a mixture of 100 parts per million (ppm) isobutylene and air. 

The calibration will be checked using a 50 ppb isobutylene in air. 

Combustible Gas Indicator - A ~ n s ~ e c l z 0  ~ o d e l 4 3 2 0  meter (or equivalent) will be 

used to measure the Lower Explosive Limit (LEL) of explosive gases during the CP RI. 

This instrument is calibrated by the manufacturers, and therefore, requires no field 

calibration. 

Flame Ionization Detector - A Century Systems Model 88 organic vapor analyzer - 

(OVA) (or equivalent) flame-ionization detector (FID) may also be used during the CP 

RI, if necessary, to monitor for methane and total volatile organic compounds (VOCs). 

The OVA will be calibrated prior to use on a daily basis using zero air and a mixture of 

100 parts per million (ppm) methane and air. The calibration procedure is detailed in the 

manufacturer's instructions. 



FIELD ANALYSIS INSTRUMEhD 

Field analysis of water samples will consist of measurements of pH, temperature, 

specific conductance and oxidation - reducticn potential. A description of the equipment that 

will be used and the calibration proc:dure fol each is provided below: 

Temperature: This field parameter llvill be measured using a multi-parameter water- 

quality meter with a temperzure mea,;uring range of - 15°C to 105°C. The probe will be 

placed into a flow-through cell, allowling the formation water to flow freely over the 

probe for the most accurate rsading. 

r>H: This field parameter will be measured using a multi-parameter water-quality meter, 

or equivalent. Two buffer standards i1,hat bracket the anticipated pH of samples (nominal 

pH values of 4 and 7 or 7 ancl 11) wil I be used to calibrate the instrument, prior to 

analysis of each sample. The: probe will be placed into a flow-through cell, allowing the 

formation water to flow freely over t i e  probe for the most accurate reading. Calibration 

data will be recorded. 

Specific conductance: This field parameter will be measured using a multi-parameter 

water-quality meter, or equit>alent. Calibration will be made using a 2000 umhos 

standard solution. Calibraticn of the meter will be adjusted to temperature. The meter 

will be calibrated daily when in use. To measure this parameter, the probe will be placed 

into a flow-through cell, allo'wing the formation water to flow freely over the probe for 

the most accurate reading. P.11 calibrhktion data will be recorded. 

Oxidation-Reduction Potential (Elit): The Eh is determined with a glass ORP electrode 

compared against a referents,: electrocle by means of a pHIORP meter set to read in 

millivolts (mV). Because Efl can chqnge rapidly upon exposure to the atmosphere, 



measurements must be made quickly but carefully. At the beginning of the day the 

pH/ORP meter will be checked against a solution of known Eh and the necessary 

adjustments made. 

Before any measurement is made, the probe will be completely rinsed with deionized or 

distilled water. Then the probe will be placed into a flow-through cell allowing the 

formation water to flow freely over the probe. An Eh reading will be taken after 

stabilization. Between measurements, the probe will be immersed in deionized water. 

The pH/ORP meter will be checked against a reference frequently during the sampling 

round to ensure accurate and precise measurements. 

Dissolved O x y ~ e n  (DO): The DO is determined with a membrane electrode by means of 

an oxygen meter. At the beginning of the day, the DO meter will be calibrated as per the 

manufacturer's instructions. 

Before any measurement is made, the probe will be completely rinsed with deionized or 

distilled water. Then the probe will be placed into a flow-through cell allowing the 

formation water to flow freely over the probe. A DO reading will be taken as soon as the 

reading on the meter equilibrates. Between measurements, the probe will be immersed in 

deionized water. The DO meter will be recalibrated frequently during the sampling round 

to ensure accurate and precise measurements. 
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PROJECT NO: 
Date: 

PROJECT: 
CONTRACTOR: 
RIGTYPE: 

BORrNG NO: 
WEATHER: 

DRILLER: 

QUANTITIES LOG 

B&L Form No. 141 (rev. 2/99) 
J 

B&L Rep. Total Hours: 

J 
Contractor Rep. Total Hours: 

TIME LOG 

Signed: 

Signed: 

QUANTITY To (ft) 

--- 

REMARKS 

DailyItems:(watertruck.generator,etc.) 

ACTIVITY 

Advancement 

(openhole, 

From (ft) ITEM 

Augers 

Cas ing3"  
Open Hole 

Rock core 
Reaming 

Cuttings Return 

Split Spoon Samples 

Wellscreen 

Well Riser 

Guard Pipe 

Other 

Other 

Other 

ITEM SIZE 

3%" q 4%" q 6%" q 8%" Other 

4" q 5" 6" Other 
2'/," 37/," q 57/8" q 77/8" q Other 

AX BX a NX (7 HX Other 
2$/," q 37/," q 57/," q 77/8" q Other 

Air q Water C] Mud q Other 

2"x18" q 2"x24" 3"x24" Other 

1%" q 2 " a  4 " a  . ~ l s l o t a  . 0 2 s l o t a  Other 

I1A" 0 2" 0 4 " a  Other 

Length Diameter 

6 7 8 9 1 0 1 1 1 2 1 2 3 4 5 6 7 8 9  

, 1 1 1 ,  

I 
I 

1 1 1 1 1 1 1 1 1 1 1 ~ 1 1  

1 1 1 1 1 1 1 1 1 1 1 1 1 1  I 
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! 
~ i i i i i i ~ t ~ ~ t l ~ ~  

! 
t i i i i i i i i i i i l ~ t  

! 

I 

1 1 1 1 1 1 1 1 1 1 1 1 ; 1 1  

; 
I 

! 
! 
I 

! 

I 

I I I I I I I I I I I  

augers, casing, etc) I I I I I ; 

j 
1 1 1 1 1 1 1 1  

I 

I 

I 
I 

i 
I 

1 1 1 1 1 1 1 1 1 1 ~ 1 1 ~  

en 

j 
I 

I 

Decontafination I 

I"' 

! 
I 
I 

j 
I 

j 
I 

1 
1 

i 
1 

I 

! 
! 

! 

! 

j 

1  

I 

! 

! 

! 
t 

i 
j j  

I I 

Hole-To-HoleAccess 

Well Installation 

Well Development 

WaterRun 

SetUpIShutDown 

Standby 

LunchBreak 

Other 
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I 
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! !  

I 

I 

! 
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I 

! 

! 

! 

1 

I 

I 

! 

! 
I 

! 

1 
I / :  
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ul ...................... x- ....... ..... A 
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........ 
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PROJECT NO: 
Date: 

PROJECT. PREPARED BY: 
LOCATION: 

* Instructions: This checklist is to be prepared by a B&L staff member as a safety measure to insure that all underground utility lines, 
other underground structures as well as above-ground power lines are clearly marked out in the area selected for boring or excavation. 
DRILLING OR EXCAVATION WORK MAY NOT PROCEED UNTIL LINES ARE MARKED AND THIS CHECKLIST HAS 

slls BEEN COMPLETED. Arrangements for underground utility markouts are best made at the time of the prelimina~y site visit to allow 
client andor utility company sufficient time. Keep completed checklist and maps on-site: send copy to Project Manager. 

J 
Drilling or Excavation Sites: Attach a map of the property showing the proposed drilling or excavation site(s) clearly indicating the 
area(s) checked for underground utilities or underground structures and the location of above-ground power lines. 

Utilities & Structures 
1 

4 u  

J 

a 

dl 

1) Flags, paint on pavement, wooden stakes, etc. 

I 

Name and affiliation of person who marked out underground lines or structures 

9 N M  ORGANIZATION PHONE # 

Emergency Procedures 
Persons at site or facility to contact in case of emergency 
1. Phone: 
2. Phone: 
Fire Dept.- Phone: Ambulance - Phone: * 
Utility - Phone: Utility - Phone: 
Utility - Phone: Utility - Phone: 
Directions to nearest hosp~tal (describe or attach map) 



PROJECT NO: 
Date: 

1 Well(s) Project Page- of - 
Site Location 
Prepared By 

(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; clearly label all wells, 
roads and permanent features) 

4m 

B&L Form No. l SO (2199) 
L 



PROJECT NO: 
Date: 

PROJECT: WELLSBORINGS 
LOCATION: WEATHER: 
B&L SITE REP: TIWE: 

Daily Log kept 

Subsurface Investigation Log form filled out 

Well Construction details recorded 

Location Sketch made 

Tremie Pipe used in grouting 

Abandoned wellhoring grouted & sealed 

Protective casindwell cap/lock installed 

Well identification number attached 

Well development adequate 

Well elevation and location surveyed 

B&L Form No. 15 1 (2199) 



- 
I 

I Casing I Driller 

Client 

Project 

Project No. 

I Rock Sampler I Surface Elevation I 

i 
RC. 

Consulting Engineers 
290 EI-oal  is A&/ BOX 3107. Smcusc. New YO& 13220 

SUBSURFACE LOG 

Soil Sampler 

Sample Hammer: Wt. Ib.Fall In. 

I KM:  S - Spllt Spoon C = Cored A - Auga Cuttlnga U - Undlaturbad W - Washed ROD - Rodc Quallty Deslgnatlon 

Sheet o f 

Boring No. 

Location 

Method of Investigation 

Drill Rlg 

Inspector 

Start Date Completion Date 

I USCS - Unlfled So4 Closalfleatlon Sptern REC = Rbcovsry I 

Contractor 

Bdb Form No. 135 



- 

Sheet of 

Boring No. 

- 

Client 

Locatlon 

RC. 
-.-- 

Consulting Engineers 
290 Urml  Dm& Road 1 Box 3107. hrmcuu,  New Yo& 13220 

MATERIAL DESCRIPTION c. 
.c 

5 
a. 
0)  

REMARKS SAMPLE 

U SCS 
a 

- 
- 
- 
- 

- 
- 
- 

Depth of 
Change NO. 

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

- 
- 

- 
- 
- 
- 

Type 

--- 

- 

1 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

Blows Core N 
per 6" / Run 

I 

B U  Form No. 135A 

- - 

---- 

---- 

- 



CLIENT: 
em 

PROJECT & NO: 

I B&L Form No. 139 ( rev. 2/99) 

ELEVATION DATA 
Top of %ser Pipe. 

Ground Elevation: 

Datum. 

WELL DATA 
Well No : 

Type. 
Location: 

Inspector: 
Drilling Contractor. 

Total well depth (below top of nser pipe): 
Water level (below top of water p~pe): Date. 

Screen 

Material. Slot size' 

Diameter. Length: 

Strat~graphc Unit: 

Rser Pipe 

Material 

Diameter. Length 

Joint type: 

Standup above ground level. 

Filter Pack 

Matenal: Sand size: 

Fine sand size 
Length. 

Placement method: 

Annular seal. 
Material 
Length. 
Placement method. 

Backfill 
Matenal. 
Length 

Protective Cover. 
Matenal. 
Diameter: Length. 
Surface seal: 
Standup above ground level: 

Well Development: 
Date: 
Method: 
Notes. 



CLIENT : 
PROJECT & NO: 

Inspector: 

Drilling Contractor. 

Total well depth (below top of riser pipe). 

Water level (below top of water pipe): Date: 

Screen 

Material: Slot size: 

Diameter: Length. 

Stratigraphic Unit: 

Riser Plpe 

Material: 

Diameter. Length: 

Joint type: 

Standup above ground level: 

Filter Pack 

Material: Sand size: 

Flne sand size: 

Length. 

Placement method: 

Annular seal 

Material : 

Length. 

Placement method: 

Backfill: 
Material. 
Length: 

Protective Cover. 
Material: 
Diameter. Length: 
Surface seal: 
Standup above ground level. 

Well Development: 
Date: 
Method: 

ELEVATION DATA 
Top of Riser Pipe: 

Ground Elevation: 

Datum: 

WELL DATA 
Well No.: 

Type: 
Location: 



PROJECT NO: 
Date: 

PROJECT: 

Shipped from: Shipped to: 

(laboratory) 

Phone #: Attn: 

SRIPNlENT CONTENTS 
Received 

Remarks: 

Bottle size and type 

Packed by: Received by: 
Date: Date: 

Shipped by: Inspected by: 
Date: Date: 

Sealing method: Seal Intact? 

B&L Form No. 152 (2199) 

1 

I I 

Preservative Quantity Quantity Condition 1 Comments 



PROJECT NO: 
Date: 

I 
B&L Form No. 153 (2199) 

DAILY CHECKLIST 

PROJECT: WELL SIB ORINGS 
LOCATION: WEATHER: 
B&L SITE REP: TIME: 

P) received and reviewed; 

equipment disposed of in appropriate manner 

Well secured and locked 
Laboratoq contacted to confirm receipt and condition of 
samples 
Additional Comments: 



I SAMPLING DATA SHEET 1 
PC. 

Consulting Engineers 

SITE: SAMPLE LOCATION: 
CLIENT: JOB #: 
Weather Conditions: Temp: 

SAMPLE TYPE: Groundwater Surface Water Leachate 
Sediment Other (specify): 

WATER LEVEL OATA 
Static Water Level (feet)*: 
Measured Well Depth (feet)*: 
Well Casing Diameter (inches): 
Volume in Well Casing (gallons): 

Measuring Point: Top of Riser 
0 ther (specify) 
Measured by: 
Time: Date: 

x depth tram measuring pant  

PURGIN(3 METHOO 
Equipment: Bailer Submersible Pump Air Lift System 

Bladder Pump Foot Valve Peristaltic Pump 
Dedicated Non-dedicated 

Volume of Water Purged (gallons): 
Did well purge dry? No DYesm 
Did well recover? No Yes Recovery Time : 

SAMPLING METHOO 
Equipment: Bailer Submersible Pump Air Lift System 

Bladder Pump Foot Valve Peristaltic Pump 
Dedcated Non-dedicated 

Sampled by: Time: Date: 

SAMPLING OATA 
Sample Appearance 

Color Sediment 
Odor Product: No Yes (1 Thickness 

Field Measured Parameters 
pH (Standard Units) 
Temperature (' F) 
Turbidity (NTUs) 

Sp. Conductivity (umhos/cm) 
Eh-Redox Potential (mV1 
Dissolved Oxygen (mg/l) 

Explosive ~ a s e s l  %LEL I ppm Total Organic Vapors (ppm) 

Samples Collected (Number/Type) 

Samples Delivered to: Time: Date: 

COMMENTS: 

B6L Form No. 127 Rev. 7/93 





PROJECT NO: 
Date: 

rl 

Page 1 of 
Project Well # Site 

1 
Screen Depths Measuring Point Height Above Ground Surface 

(lop of conng, wellguard bd, ere.) 

Static Water Level Measured with DateITime 

1 Pumping Test Type: Drawdown Recovery Start of Test End of Test 

Pumping Well Distance from measured well to pumping well {r)- 

*I 

Time Data 

..I 

1) Dewatering Correction; s, = s - (s2/2b) 
2) pH, specific conductivity, temperature, turbidity, weather, etc. 
B&L Form No. 154 (2199) 

Water Level Data 
Static water level 

Measuring point 

Elevation of measuring point 

Pump On: Date Time {Q 

Pump Off: Date Time 0 7 
Duration of Aquifer Test: 

Discharge Data 
How Q measured 

Depth of pumplair line 

Previous pumping? Yes No 



SECTION 11: QUALITY ASSURANCE PROJECT PLAN 





RECORD OF TELEPHONE CONVERSATION 

a FROM: 0 TO: 0 1  
COMPANY: I PHONE NO. 0 

d 

PROJECT: I I PROJECT NO. I DATE: l7iE7 

CC: 
a 

ROUTING: 1 
RETURNTO: -1 

9 B&L Form No. 1 15 (8193) PAGE OF 




































































