
 Section No.:  Title & Endorsements 
 Revision No.:   0 
 Date:   January 8, 2008 
 Page:  i 
 

  

 
  

 
QUALITY ASSURANCE PROJECT PLAN 

75-20 ASTORIA BOULEVARD SITE 
JACKSON HEIGHTS, QUEENS, NEW YORK 

JANUARY 16, 2008 
 

 
 
       Consultant Project No.: 821687 
                       

 
Revision: 0 
            

  
Reviewed/ 
Approved by:  Date:  

Erik Gustafson 
Shaw Environmental, Inc. Program Manager 
  

Reviewed/ 
Approved by:  Date:  

August Arrigo, P.E. 
Shaw Environmental, Inc. Remedial Engineer 

 
Reviewed/ 
Concurred by:  Date:  

Michelle Henderson, CQA 
Shaw Environmental, Inc. Quality Manager 



 Section No.:  Table of Contents 
 Revision No.:   0 
 Date:   January 8, 2008 
 Page:  ii 
 
 

 

TABLE OF CONTENTS 
 
A.  Project Management ..............................................................................................................................................1 
A.1  Distribution List ...................................................................................................................................................1 
A.2  Project/Task Organization ...................................................................................................................................2 
A.3  Problem Definition/Background ..........................................................................................................................4 
A.4  Project/Task Description .....................................................................................................................................4 

A.5  Special Training Requirements/Certifications .................................................................................................5 
A.6  Documentation and Records............................................................................................................................5 

A.6.1 Data in Bound Notebooks......................................................................................................................5 
A.6.2 Analysis Reports....................................................................................................................................6 
A.6.3 Computer Print-outs...............................................................................................................................6 

B.  DATA GENERATION AND ACQUISITION .....................................................................................................7 
B.1  Sample Collection and Quality Controls..........................................................................................................7 
B.1.1  Groundwater Sample Collection...................................................................................................................7 
B.1.2  Air Quality Sample Collection......................................................................................................................8 
B.2  Sample Handling and Custody.......................................................................................................................10 
B.3  Analytical Methods........................................................................................................................................10 
B.4  Quality Control ..............................................................................................................................................11 
B.5  Instrument/Equipment Testing, Inspection, and Maintenance.......................................................................17 
B.6  Instrument/Equipment Calibration and Frequency ........................................................................................17 
B.7  Inspection/Acceptance for Supplies and Consumables..................................................................................17 
B.8  Data Management ..........................................................................................................................................17 

C.  Assessment and Oversight ...................................................................................................................................18 
C.1 Assessments and Response Actions ........................................................................................................18 
C.2 Reports to Management ...........................................................................................................................18 

D.  Data Validation and Usability..............................................................................................................................19 
D.1 Data Review, Verification, and Validation..............................................................................................19 
D.2 Data Verification and Validation.............................................................................................................19 
D.3 Reconciliation with User Requirements ..................................................................................................19 

References ...................................................................................................................................................................20 
 
APPENDICIES 
 
Appendix A – Shaw E&I Field Sampling Standard Operating Procedures



 Section No.:  List of Acronyms 
 Revision No.:   0 
 Date:   January 8, 2008 
 Page: iii  

 

List of Acronyms _______________________________________________________ 
 

COC Chain-of-Custody 
CWP Camilla Wood Preserving 
EPA  Environmental Protection Agency 
LRPCD Land Remediation and Pollution Control Division 
MnO2 manganese dioxide 
PAH polyaromatic hydrocarbons 
PCP pentachlorophenol 
MnO4

- permanganate ion 
PL Project Leader 
PM Project Manager 
PO Project Officer 
PQAM Program Quality Assurance Manager 
QA Quality Assurance 
QAM Quality Assurance Manager 
QAPP Quality Assurance Project Plan 
QC Quality Control 
R Range 
RSD Relative Standard Deviation 
SD Standard Deviation 
SOP Standard Operating Procedure 
TAG Technology Applications Group 
µg/L micrograms per liter 
U.S. United States 
WAM Work Assignment Manager 
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A.  Project Management 
 

A.1  Distribution List  
 
Sondra Martinkat NYSDEC Project Officer smmartin@gw.dec.state.ny.us  
Erik Gustafson Shaw Program Manager erik.gustafson@shawgrp.com  
August Arrigo, P.E. Shaw Remedial Engineer august.arrigo@shawgrp.com 
Michelle Henderson Shaw QAM, EPA Programs michelle.henderson@shawgrp.com 
 Shaw Laboratory   
 Chemtech Laboratory  
 Air Toxics, Ltd. Laboratory  
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1.0  Scope 

A.2  Project/Task Organization  
Sondra Martinkat, is the New York State Department of Environmental Conservation’s 
(NYSDEC) Project Manager.  Ms. Martinkat will review and provide concurrence with project 
documents.  Work will not begin before concurrence with this quality assurance project plan 
(QAPP) is provided. 
 
Erik Gustafson, is the Shaw Project Manager (PM) and key contact for this Shaw contract.  Mr. 
Gustafson's QA responsibilities will be responsible for day-to-day project activities, coordinating 
activities with the NYSDEC, LaGuardia Corporate Center Associates, Bulova Corporation, and 
Shaw project staff regarding project priorities, tasks, planning, and scheduling and overseeing 
test runs including calibration, data documentation, instrument servicing, data collection and 
personnel coordination. 
 
Michelle Henderson, CQA, is the Shaw Manager of Quality.  Ms. Henderson is responsible for 
the review of planning documents and assuring those documents meet or exceed the necessary 
QA requirements for the project. 
 
August Arrigo, P.E., Shaw’s Remedial Engineer.  Mr. Arrigo’s QA responsibilities include peer 
review and approval of documents and design plans. 
 
Chemtech, Air Toxics, Ltd., and Shaw’s Analytical Laboratories, will submit verified data 
reports to Mr. Gustafson and will be responsible for all subcontracted laboratory analyses. 
 
Figure A-1 depicts the organizational chart for this project. 
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Figure A-1. 75-20 Astoria Boulevard Site Project Organization Chart 
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A.3  Problem Definition/Background  
The Site is located at 75-20 Astoria Boulevard, Jackson Heights, Queens County, New York 
City, New York (Remedial Action Work Plan (RAWP), Figure 1). 
 
In 1951, Bulova purchased the Site from Mow Bray Realtor.  At that time, the Site was 
undeveloped.  In 1952, Bulova developed the Site with a two-story building and a parking lot.  
Between 1952 and 1986, Bulova occupied the Site as its corporate headquarters, for research and 
development activities, and for the manufacturing of watch movements.  In late 1985, the Site 
was sold to LaGuardia, which later developed the existing building by constructing a third floor 
and renovating the existing two floors into an office complex.  LaGuardia has owned and 
operated the Site as an office complex since 1986. 
 
During Bulova’s occupancy chemicals were stored within underground storage tanks.  The 
tanks have since been removed.  Previous investigations completed at the Site have identified 
impacted soils and groundwater in the area approximate to the locations of those former tanks. 

A.4  Project/Task Description 
The purpose of this project is the reduction of Site contaminants as well as the implementation of 
engineering and institutional controls to protect public health from residual impacts that remain.  
A summary of the proposed remedy contained within the RAWP is as follows: 

1. Composite Cover System:  The existing composite cover cap in the vicinity of the former 

underground storage tanks and area of the plume will be maintained; 

2. Treatment System:  An in-situ bioremediation system will be constructed and operated to 

reduce contaminant levels; 

3. Recording of Institutional and Engineering Controls within Deed Restrictions to be executed 

following approval of the Final Engineering Report.  Included in the Deed Restrictions are 

the following: 

• Prohibition of vegetable gardens and farming at the Site; 



 Section No.:  Project Management 
 Revision No.:   0 
 Date:   January 8, 2008 
 Page:  5 

 

• Prohibition of using groundwater underlying the Site without treatment rendering it safe 

for its intended purpose; 

• Prohibition of using the Site other than for commercial purposes; and 

• Prohibition of using the Site for a higher level of use, such as restricted residential, use 

without an amendment or extinguishment of the Deed Restrictions with NYSDEC 

approval. 

4. Development of an approvable Site Management Plan that defines long-term Site 

management practices following implementation of the remedy, including 1) an Engineering 

Control Plan; 2) a Monitoring Plan; 3) an Operation and Maintenance Plan; and 4) a 

Reporting Plan; and 

5. Submission of a Final Engineering Report documenting all elements of the Remedy. 

A.5  Special Training Requirements/Certifications 
Quality-related activities will be performed by personnel qualified on the basis of education, 
experience, and training.  No special training or certifications are required for this project.  Mr. 
Erik Gustafson will assure that the all personnel involved in this remedial action have 
documented training on this QAPP, the HASP and other methodology as needed. 

A.6  Documentation and Records 
Raw data from on-site remedial action activities will be contained in bound notebooks 
containing archival quality paper and/or logsheets as appropriate to the task.  Analytical raw 
data will be contained on handwritten data sheets and/or bound laboratory notebooks, as 
analytical reports from Shaw’s Laboratory or outside analytical laboratories, or 
computer-generated print-outs from computer-controlled equipment. 
 
A.6.1 Data in Bound Notebooks 

All entries in bound notebooks will be made in black ink and will be considered raw data.  At 
the end of each day/page, the initials of the laboratory personnel responsible and date must be 
entered.  All corrections must be initialed and dated at the time of correction.  A note 
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explaining the correction should be included, if the reason is not apparent. 

A.6.2 Analysis Reports 
All analytical reports from Shaw’s analytical laboratory or subcontracted analytical laboratories 
will be maintained as raw data.  Any corrections or additions to analytical reports previously 
received must be accompanied by a written explanation from the analytical laboratory. Only 
qualified Shaw personnel are allowed to make corrections to analytical reports from the Shaw 
Laboratory. 

A.6.3 Computer Print-outs 
Computer printouts from computer-controlled equipment will be maintained as raw data.  The 
initials of the equipment operator and the date of generation will be added to each page of all 
such computer printouts.  Regenerated printouts will be identified as such and any corrections 
noted. 
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B.  DATA GENERATION AND ACQUISITION 

B.1  Sample Collection and Quality Controls 

B.1.1  Groundwater Sample Collection  
B.1.1.1   Baseline Groundwater Sampling 
Prior to activation of the in-situ bioremediation system, Shaw will perform full-scale baseline 
groundwater monitoring of twenty (20) monitoring wells to characterize the chemical, 
biological, and geochemical conditions within and around the treatment zone.  Similar to the 
pilot test monitoring, two sampling events will be performed, one four weeks prior to 
amendment injection and one two weeks prior to amendment injection.  A round of synoptic 
groundwater levels will be measured prior to commencement of sampling during each event.  
Each of the monitoring wells will be sampled during each event using standard low flow purge 
sampling techniques.  A multi-parameter sampling meter (e.g., YSI 6920 or equivalent) will be 
implemented in the field to measure groundwater geochemical parameters including: ORP, DO, 
pH, turbidity, temperature, and conductivity. 
 
These readings will not only be used to characterize the geochemistry of the groundwater at each 
well, but their stability will also serve as criteria for sample collection.  Samples from each 
location will be analyzed for VOCs, Natural Attenuation Parameters (NAPs), and Volatile Fatty 
Acids (VFAs, including lactate). NAPs to be analyzed for include: Chloride, Nitrate, Methane, 
Ethane, Phosphate, Nitrite, Ethane, and Sulfate. 
 
One trip blank will be analyzed for VOCs for each cooler. 
 
A NYSDOH ELAP-certified laboratory, Chemtech, will conduct the VOC analysis, while 
Shaw’s in-house analytical laboratory will conduct the NAP and VFA analyses. 
 
B.1.1.2  Full-scale Groundwater Monitoring 
Monitoring of the twenty (20) monitoring wells within and around the full-scale treatment area 
will be implemented following activation of the in-situ bioremediation system, and will occur 
based on the following frequency: 

• Months 1 through 6 – sample monthly; 
• Months 7 through 12 – sample bi-monthly; 
• Months 12 through system deactivation – sample quarterly; and 
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• Post-system monitoring – sample quarterly. 
 
During each sampling event, the groundwater samples will be collected and analyzed for VOCs, 
Chloride, Nitrate, Methane, Ethane, VFAs, Sulfate, Nitrite, Ethane, and Phosphate.  Sample 
analyses will be performed by Shaw’s in-house analytical laboratory, with the exception of VOC 
sample analyses conducted for decision making purposes, which will be analyzed by Chemtech, 
a NYSDOH ELAP-certified laboratory. 
 
NOTE: Sampling frequency, locations, and parameters will be re-evaluated throughout the 
full-scale operational period. 

B.1.2  Air Quality Sample Collection  
Although laboratory analytical data demonstrate that levels of VOCs inside and outside the Site 
building are below the NYSDOH guidelines, which NYSDOH established after an extensive 
evaluation of scientific information about health effects, some VOCs were identified in limited 
areas beneath the building under the concrete slab.  To confirm future migration of these VOCs 
into the building does not occur, annual monitoring of the sub-slab, indoor and outdoor air will 
be completed. 
 
A total of four (4) sub-slab sampling locations, four (4) indoor air sampling locations, and two 
(2) outdoor air sampling locations will be monitored on an annual basis, during the heating 
season.  The proposed sub-slab and indoor sampling locations are depicted on Figure 26 of the 
RAWP.  Air Toxics Ltd. of Folsom, CA, an ELAP-certified analytical laboratory, will report 
selected chlorinated VOCs in accordance with EPA Method TO-15.  
 
B.1.2.1  Sub-Slab Air Sampling 
To collect the sub-slab air samples, a 5/8-inch diameter hole will be drilled through the concrete 
slab using an electric drill.  The drill bit will be advanced approximately 3-inches into the 
sub-slab material to create an open cavity. The vapor probe will consist of a length of 3/8-inch 
diameter Teflon™ tubing, which will then be inserted no farther than 2-inches into the sub-slab 
material.  The tubing will be sealed to the surface with a non-VOC containing material 
consisting of permagum grout or beeswax or equivalent.  Prior to collection of the sub-slab soil 
vapor samples, the tubing will be purged of 1-3 volumes to eliminate air within the tubing. 
During purging, a tracer gas (helium) will be used to verify the integrity of the seal. Purged air 
will not be discharged to the indoor air. 
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Following purging, the tubing will be attached to a 6L Summa canister fitted with an inline filter 
and an 8-hour flow regulator.  Prior to opening the Summa canister, the initial vacuum will be 
noted.  After 8 hours, the Summa canister will be closed and the final vacuum noted. Based on 
the sample volume of 6L and a sample period of 8 hours, the sub-slab samples will be collected 
at a flow rate of approximately 0.0125 liters per minute. 
 
Following collection of the sub-slab foundation, the drilled hole in the foundation will be 
sealed with concrete slurry. 
 
B.1.2.2  Indoor Air Sampling 
Prior to the collection of indoor air samples, a pre-sampling inspection of each area to be 
sampled will be performed.  These pre-sampling inspections will include the completion of a 
product inventory survey and an evaluation of the physical layout and conditions of the building. 
This information will be used to help identify conditions that may interfere with the proposed 
sampling study. 
 
The four (4) indoor air samples will be collected as close to sub-slab sampling points as possible. 
At each sampling point, a 6L Summa canister fitted within an in-line filter and an 8-hour flow 
regulator will be placed at a level approximately three feet above the floor. Prior to opening the 
Summa canister, the initial vacuum will be noted.  After 8 hours, the Summa canister will be 
closed and the final vacuum noted.  During this 8-hour sampling period, all windows will 
remain closed and the facility’s HVAC systems will operate as normal.  Based on the sample 
volume of 6L and a sample period of 8 hours, the indoor air samples will be collected at a flow 
rate of approximately 0.0125 liters per minute. 
 
B.1.2.3  Outdoor Air Sampling 
Two (2) outdoor air samples will be collected concurrently with the indoor and sub-slab 
sampling.  One sample will be collected near the HVAC air intake located on the north side of 
the building and one sample will be collected near the HVAC air intake located on the south side 
of the building.  Samples will be collected away from wind obstructions and obvious sources of 
VOCs and at a height above the ground to represent typical breathing zones (i.e. 3 to 5 feet). 
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To collect the outdoor air samples, 6L Summa canisters fitted within an in-line filter and an 
8-hour flow regulator will be used.  Prior to opening the Summa canister, the initial vacuum will 
be noted.  After 8 hours, the Summa canister will be closed and the final vacuum noted. Based 
on the sample volume of 6L and a sample period of 8 hours, the outdoor air samples will be 
collected at a flow rate of approximately 0.0125 liters per minute. 
 
B.1.3  Soil Sampling 
Once groundwater concentrations decrease to a point indicative of DNAPL no longer being 
present, soil sampling activities will commence.  The purpose of the soil sampling activities is 
to confirm the DNAPL has been successfully remediated. 
 
Soil samples will be collected within the silt layer at locations and depths approximate to the soil 
samples collected at GW-3, GW-8 and GW-17 via a Geoprobe® macro-core soil sampler.  
These locations represent the highest impacted areas identified during the Site investigation.   

B.2  Sample Handling and Custody 
A Shaw representative present at the site during sample collection activities will confirm that 
samples are collected, labeled, and shipped in accordance with the procedures specified in 
Appendix A. 
 
Analysis of soil and groundwater samples, with the exception of some VOC samples to be 
analyzed by Chemtech, Mountainside, NJ, will be analyzed in-house at the Shaw Laboratory.  
Analysis of all air samples will be conducted by Air Toxics, Ltd of Folsom, CA. Packaging and 
shipping of samples will be conducted by staff specifically trained in DOT and IATA shipping 
regulations. Shaw formal chain of custody will be used for all samples.  

B.3  Analytical Methods 
All samples with the exception of the air analysis and some VOC samples will be analyzed at the 
Shaw Laboratory.  Air samples will be submitted for analysis to Air Toxics, Ltd.  The VOC 
analyses will be submitted to Shaw and Chemtech Laboratories for GC/MS analysis. 
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B.4  Quality Control 
Table B-1 describes specific QA/QC activities for the various testing methods, including: 

• Soil and water VOC analysis by EPA method 8260B, as performed by Chemtech and 
Shaw Laboratories; 

• Air analysis using EPA Method TO-15 as performed by Air Toxics, Ltd; 
• Water analysis for volatile fatty acids (VFAs), Chloride, Nitrate, Methane, Ethane, 

Phosphate, Nitrite, Ethane, and Sulfate analyses as performed by the Shaw Laboratory; 
and 

• Dissolved oxygen (DO), turbidity, temperature, pH, oxidation-reduction potential (ORP) 
and specific conductivity collected during field activities through the use of a YSI 6820 
water quality meter.
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Table B-1.  QA/QC Activities 

 
 
 

Method 

 
 

Type 

 
 

Purpose 

 
 

Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 
 
Tune Check 

 
Tune instrument 
prior to use  

 
Each 12-hour shift 

 
EPA Method 
8260B criteria 

Conduct mass 
calibration  

 
Initial 
Calibration 
(6 calibration 
standards) 

 
Establish 
linearity  

 
At beginning of 
analyses or when CCV 
indicates recalibration 
is needed 

Linear regression 
with r ≥ 0.995 for 
each analyte 
 

Re-calibrate, 
re-tune if 
necessary. 

 
Continuing 
Calibration 
(contains all 
compounds of 
interest) 

 
Verify 
calibration is 
valid 

 
Each sample batch All targets ≤ 20% Re-run 

(one-time), 
re-calibrate or 
re-tune if 
necessary. 

 
Blank 

 
Verify no 
contamination 

 
Daily or each 20 
samples of same matrix 

No target 
compounds 
detected above 
reporting limit 

Investigate 
source of 
contamination.  
Re-extract and 
re-analyze. 

 
LCS (second 
source) 

 
Verify accuracy 

 
Daily or each 20 
samples of like matrix 

All targets ≤ 20% Re-run (once), 
re-calibrate, if 
necessary. 

 
Surrogate 
Compounds 

Verify that 
efficient 
extraction of 
samples has 
occurred 

 
Spiked in each sample 
or run 

Use SW-846 
Method 8260B 
criteria 

Investigate 
source of 
contamination.  
Re-extract and 
re-analyze. 

Matrix Spike Verify ability to 
recover target 
compounds from 
matrix 

Spiked one per 20 
samples of like matrix 

80-120% R for 
spiked compounds 

Investigate 
source of 
contamination.  
Re-extract and 
re-analyze. 

 
EPA 

Method 
SW-846, 
8260B 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Matrix Spike 
Duplicate 

Determine 
precision 

Spiked one per 20 
samples of like matrix 

20% RSD of MS Investigate 
source of 
contamination.  
Re-extract and 
re-analyze. 
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Method 

 
 

Type 

 
 

Purpose 

 
 

Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

 
EPA 

Method 
SW-846, 
8260B 

Replicate 
samples 

Determine 
accuracy 

Every 20 samples 80-120% R Investigate 
source of 
contamination.  
Re-extract and 
re-analyze. 

GC/MS 
tuning with 
4-bromofluor
o-benzene 
(BFB) 

 
Instrument 
tuning 

 
Beginning of each 12 
hour period during 
which standards and 
samples are analyzed. 

 
Ion abundance 
criteria in Table 3 
of Method TO-15 
 

1. Identify the 
problem 
2. MS tune 
criteria must 
be met before 
calibration. 

Initial 
Calibration 
(minimum 
blank = 5 
points for 
each analyte) 

 
Instrument 
calibration 

 
Initially; whenever 
required, due to failure 
of CCV 

 
RRFs ≥ 0.05 for 
each analyte; RSD 
for RRFs ≤ 30% 
 

1. Terminate 
analysis 
2. Recalibrate 
and verify 
before sample 
analysis 

Continuing 
calibration 
Verification 
(middle of the 
calibration 
range) 

 
Verification of 
calibration 

 
Following ICV, every 
12 hours, and end of 
run 

 
RRFs ≥ 0.05 for 
each analyte; %D 
between RRF of 
CCV and avg.    
RRFs from ICAL 
≤ 30% 
 

1. Recalibrate 
and verify 
2. Reanalyze 
samples back 
to last good 
CCV 

CQRL 
Standard 

 
Verification of 
calibration 

 
Every 12 hours  

65-135% of the 
expected value  
 

1. Identify the 
problem 
2. MS tune 
criteria must 
be met before 
calibration. 

 
EPA 

Method 
TO-15 

                                                                 

Internal 
Standards 
(bromochloro
methane, 
1,4-Difluroro
benzene, and 
chlorobenzen
e-d5 

 
Verification of 
calibration 

 
Every standard, sample, 
blank, and QC sample 

 
IS area within 
±40% of the IS 
area in the 
associated CCV 
 

1. Investigate 
the system 
2. Re-analyze 
all samples 
analyzed 
during a 
system 
malfunction 
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Method 

 
 

Type 

 
 

Purpose 

 
 

Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 
 

EPA 
Method TO 

-15 

Retention 
time 
evaluation  

 
System check 

 
Each analysis  

± 0.50 minute of 
the IS retention 
time in the 
associated CCV 

1. Re-calibrate 
and verify 
2. Reanalyze 
samples back 
to last good 
CCV 

 
Determine % 
Saturation by 
Barometric 
pressure 
method 

 
Calibration of 
membrane 
electrode probe  

 
At beginning and end of 
batch of analyses of 
same matrix 

 
90-110% R 

Prepare a fresh 
standard 
solution  

 
Dissolved 
Oxygen, 

EPA 
Method 
360.1  

(Instrument
YSI 6820) 

Replicate 
analysis 

Verify accuracy Daily or each 20 
samples 

  
80-120% R 

Investigate 
source of 
contamination, 
re-analyze. 

 
4-point 
calibration 
using HACH 
StablCal 
formazin in 
sealed vials 

 
Instrument/ 
Method 
Calibration  

 
At beginning of 
analyses or when QC 
indicates recalibration 
is needed 

 
80-120% R  

Recalibrate or 
obtain new 
meter. 

 
Blank 

 
Verify no 
contamination 

 
Daily or each 20 
samples of same matrix 

Turbidity not 
detected above 
reporting limit 

Investigate 
source of 
contamination.  
Re-analyze. 

 
LCS (second 
source) 

 
Verify accuracy 

 
Daily or each 20 
samples of like matrix 

Targets ≤ 20% Re-run 
(one-time), 
re-calibrate, if 
necessary. 

 
Turbidity, 

EPA 
Method 
180.1 

(Instrument 
YSI 6820) 

Replicate Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
contamination, 
re-analyze. 

 
Temper- 

ature 
EPA 

Method 
170.1 

 
Calibrate at 
least 3 points 
over range of 
expected use 
using a NIST 
traceable 
thermistor 

 
Instrument 
calibration  

 
Daily at the beginning 
and end of the analysis 
batch  

 
± 0.3 ºC 

Obtain new 
meter. 
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Method 

 
 

Type 

 
 

Purpose 

 
 

Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 

replicate Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
problem, 
re-analyze. 

 
2 point 
calibration 

Establish 
linearity  

 
At beginning of 
analyses or when CC 
indicates recalibration 
is needed 

Instrument okays 
calibration and 
slope is r ≥ 0.995 
 
 

Prepare fresh 
standard 
solutions and 
repeat 

 
LCS (second 
source) 

 
Verify accuracy 

 
Daily or each 20 
samples of like matrix 

Targets ≤ 20% Re-run 
(one-time), 
re-calibrate, if 
necessary. 

 
pH, EPA 
Method 
150.1 

(Instrument 
YSI 6820) 

Replicate 
analysis 

Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
contamination, 
re-analyze. 

 
1-point 
calibration 
with Zobell 
solution  

 
Calibration of 
Instrument 

 
At beginning and end of 
batch or when QC 
indicates recalibration 
is needed 

 
95-105 %R 
 

Prepare a fresh 
standard 
solution  

 
Oxygen 

Reduction 
Potential 
(ORP), 

Standard 
Method 
2580 A 

(Instrument 
YSI 6820) 

replicate Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
contamination, 
re-analyze. 

 
Calibration 
with 1000 
μS/cm 
standard 

 
Instrument 
calibration 

 
At beginning of 
analyses and end of 
batch or when QC 
indicates recalibration 
is needed 

 
Accuracy  ≥ 95% 
 

Prepare a fresh 
standard 
solution 

 
LCS (second 
source 444 
μS/cm 
standard) 

 
Verify accuracy 

 
Daily or each 20 
samples of like matrix 

Targets ≤ 10% Re-run 
(one-time), 
re-calibrate, if 
necessary. 

 
Specific 
Conduct- 

ance, 
Standard 
Method 
2510 A 

(Instrument 
YSI 6820) 

replicate Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
contamination, 
re-analyze. 

 
Total 

Dissolved 
Solids, 

 
Blank 

 
Verify no 
contamination 

 
Daily or each 20 
samples of same matrix 

No dissolved 
solids above 
reporting limit 

Investigate 
source of 
contamination.  
Re-analyze. 
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Method 

 
 

Type 

 
 

Purpose 

 
 

Frequency 

 
Acceptance 

Criteria 

 
Corrective 

Action 
 
LCS  

 
Verify accuracy 

 
Daily or each 20 
samples of like matrix 

Targets ≤ 20% Re-run 
(one-time), 
re-calibrate, if 
necessary. 

EPA 
Method 
160.1 

Replicate Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
contamination, 
re-analyze. 

 
Calibration 

 
Method 
verification  

 
At beginning of 
analyses or when CC 
indicates recalibration 
is needed 

 
Accuracy  ≥ 90% 
 

Prepare a fresh 
standard 
solution and 
titrate again 

 
Laboratory 
Reagent 
Blank 

 
Verify no 
contamination 

 
Daily or each 20 
samples of same matrix 

No target 
compound 
detected above 
reporting limit 

Investigate 
source of 
contamination.  
Re-analyze. 

 
Laboratory 
Fortified 
Blank 

 
Verify accuracy 

 
Daily or each 20 
samples of like matrix 

Targets ≤ 20% Re-run 
(one-time), 
re-calibrate, if 
necessary. 

 
Anions by 

IC 
 EPA 

Method 
300.0  
(Total 

Phosphorus 
chloride, 
Nitrate, 
Nitrite, 
Sulfate) 

replicate Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
contamination, 
re-analyze. 

 
Titration of 
standard 
persulfate 
solution 

 
Method 
verification  

 
At beginning of 
analyses or when CC 
indicates recalibration 
is needed 

 
Accuracy  ≥ 90% 
 

Prepare a fresh 
standard 
solution and 
titrate again 

 
Blank 

 
Verify no 
contamination 

 
Daily or each 20 
samples of same matrix 

No target 
compound 
detected above 
reporting limit 

Investigate 
source of 
contamination.  
Re-analyze. 

 
LCS (second 
source) 

 
Verify accuracy 

 
Daily or each 20 
samples of like matrix 

Targets ≤ 20% Re-run 
(one-time), 
re-calibrate, if 
necessary. 

 
Alkalinity, 

EPA 
Method 
310.1 

replicate Verify accuracy Daily or each 20 
samples 

80-120% R Investigate 
source of 
contamination, 
re-analyze. 
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B.5  Instrument/Equipment Testing, Inspection, and Maintenance  
Preventative and planned inspection and maintenance of sampling and laboratory equipment will 
be documented in the appropriate field and laboratory notebooks. 

B.6  Instrument/Equipment Calibration and Frequency 
Table B-1 describes specific calibration type and frequency for VOC analysis by EPA method 
8260B performed by Chemtech and Shaw Laboratories, and VFA, Chloride, Nitrate, Methane, 
Ethane, Phosphate, Nitrite, Ethane, and Sulfate analyses at the Shaw Laboratory, and air analysis 
using EPA Method TO-15 by Air Toxics, Ltd.   

B.7  Inspection/Acceptance for Supplies and Consumables  
The procurement of the necessary items and services will be performed by authorized Shaw staff 
in accordance with Shaw Procurement Procedures and Federal Acquisition Regulations.  The 
project staff, under direction of the Project Manager (PM), begins the procurement process by 
filling out a Procurement Requisition.  The Procurement Requisition forms will be reviewed 
and approved by the Shaw PM or designee to ensure that the items or services meet the technical 
and quality standard and that they are provided by qualified vendors.  Upon receiving of 
procured items or services, it is the PM or designee’s responsibility to check and ensure that the 
items or services are of acceptable quality. This check is documented by signature and date on 
the packing slip.  A hard copy of all procurement documents will be kept in the project folder.   

B.8  Data Management 
Records that furnish documentary evidence of procedural compliance (e.g., sample data, chain of 
custody, personnel training records, procurement documents) shall be specified, prepared, and 
maintained.  Records shall be legible, identifiable, retrievable, and protected against damage, 
deterioration, and loss. 
 
Sample data is stored in Excel format.  Excel files and instrument laboratory data are backed up 
on CD monthly.  Hard copy data and the CD are stored in a test data package in Central Files.  
A hard and a CD copy and of the final report will also be stored in Central Files. 
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C.  Assessment and Oversight 

C.1 Assessments and Response Actions 
No internal audits have been scheduled by Shaw during the course of this project.   
 
Corrective actions to any instruments will be the responsibility of the individual analyst.  Any 
corrective actions needed to study procedures will be documented by the project team member, 
brought to the attention of the PM and the QAM.  Procedures will be followed to ensure that 
corrective actions are documented, approved and implemented in a timely manner. 

C.2 Reports to Management 
Reports of corrective action will be submitted to the PM and the QAM.  If issues negatively 
impact data or the project objectives the issue will be reported by the PM to the client.
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D.  Data Validation and Usability 

D.1 Data Review, Verification, and Validation 
Prior to issuing a final report, all pertinent raw data must be reviewed to ensure the data quality. 
The Laboratory Manager or appropriate designee must review all relevant laboratory notebook 
pages, computer printouts, and analytical reports.  Any discrepancies in the raw data uncovered 
in this or any review must be immediately brought to the attention of the appropriate laboratory 
personnel and corrected.  Data review begins with a review by the bench technician or 
laboratory analyst, as appropriate.   

D.2 Data Verification and Validation 
The PM or designee will conduct a verification of the raw data, calculations and QC 
requirements.  The date and reviewer’s initials are placed on the reviewed data.  Sample 
results are then entered into a Microsoft Excel spreadsheet and peer reviewed for transcription 
accuracy.  It is not anticipated that formal data validation for calculations and transcription are 
required beyond the verification/peer review described.  

D.3 Reconciliation with User Requirements 
Results of analytical data will be reviewed against project objectives.
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APPENDIX A 
 

SHAW SAMPLING SOPs 
 

EI-FS001:  Field Log Book 
EI-FS002:  Field Log Sheet 

EI-FS003:  Chain of Custody Documentation-Paper 
EI-FS005:  Custody Seals 

EI-FS006:  Sample Labeling 
EI-FS012:  Shipping and Packaging of Non Hazardous Samples 
EI-FS014:  Decontamination of Contact Sampling Equipment 

EI-FS020:  Data Usability Review 
EI-FS103:  Soil Sampling using a Soil Probe or Core-Type Sampler 

EI-FS110:  Well Purging and Sample Preparation 
EI-FS111:  Low-Flow Sampling/Micro-Purge 

EI-FS204:  Water Quality Meter Use 
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STANDARD OPERATING PROCEDURE 

Subject:  Field Logbook 

1. PURPOSE 

This procedure is intended to communicate the requirements for selection, use, and maintenance of 
all field logbooks.  Field logbooks are often used to document observations, sampling information, and 
other pertinent information on project sites.  They are considered legal documents and should be 
maintained and documented accordingly as part of the project file.  

2. SCOPE 

This procedure is applicable to all Shaw E & I site operations where field logbooks are utilized to 
document all site activities and pertinent information.    

3. REFERENCES 

 Nielsen Environmental Field School, 1997, Field Notebook Guidelines  

4. DEFINITIONS 

 Significant detail—Any piece and/or pieces of information or an observation that can be 
considered pertinent to the legal reconstruction of events, description of conditions, or 
documentation of samples and/or sampling procedures.   

 Significant event—Any event or events that could influence or be considered pertinent to a 
specific task or function and therefore require documentation in the Field Logbook.   

 Field Logbook—Logbooks used at field sites that contain detailed information regarding site 
activities that must include dates, times, personnel names, activities conducted, equipment used, 
weather conditions, etc.  Field logbooks can be used by a variety of different field personnel and 
are part of the project file. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of this 
procedure.  Questions, comments, or suggestions regarding this technical SOP should be directed to 
the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task performance 
are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or designee, 
is responsible for ensuring that those activities are conducted in accordance with this and other 
appropriate procedures.  Project participants are responsible for documenting information in sufficient 
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detail to provide objective documentation (i.e. checkprints, calculations, reports, etc.) that the 
requirements of this SOP have been met.  Such documentation shall be retained as project records. 

6. PROCEDURE 

6.1 General 

Each site or operation, as applicable, will have one current Logbook, which will serve as an index of 
all activities performed at the site or in the task performance.  The Logbook is initiated at the start of 
the first applicable activity.  Summary entries are made for every day that covered activities take 
place.  Multiple field logbooks may be used depending upon the number of different types of field 
personnel conducting work and the various activities at the site.  These field logbooks and the site 
logbooks shall be made part of the project files. 

Information recorded in field logbooks includes observations (significant events and details), data, 
calculations, time, weather, and descriptions of the data collection activity, methods, instruments, and 
results.  Additionally, the field logbook may contain descriptions of wastes, biota, geologic material, 
and site features including sketches, maps, or drawings as appropriate. 

6.2 Equipment and Materials 

 Logbook(s), bound with numbered pages, hard-covered, waterproof preferred.  One per project or 
separate significant task (example-treatment residual composite collection). 

 Indelible black or dark blue ink pen 

 Other items needed to perform required tasks: compass, ruler, calculator, etc. 

6.3 Preparation 

Site personnel responsible for maintaining field logbooks must be familiar with the SOPs for all tasks 
to be performed.   

Field logbooks are project files and should remain with project documentation when not in use.  
Personnel should not keep Field logbooks in their possession when not in use.  Field logbooks should 
only leave the project site for limited periods, and they should always be returned to the site files or 
the designated on-site location (Sampler’s Trailer, etc.). 

Field logbooks shall be bound with lined, consecutively numbered pages.  All pages must be 
numbered prior to initial use of the field logbook. 

The front cover shall include the following information: 

 Project Number 

 Project Name and Task(s) included in logbook 

 Dates covered by logbook—the starting date must be entered on the first day of use 

 Logbook number—if more than one logbook will be needed to cover project/task(s) 

The inside front cover shall contain a listing and sign-off of each person authorized to make entries 
and/or review the logbook.  All persons who make entries or review/approve such entries must signify 
their authority to enter into the logbook via their signature and the date of their signing on the inside 
front cover.  If initials are used for entries instead of full names, the initials must be entered beside the 
full name on the inside cover. 
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6.4 Operation 

The following requirements must be met when using a field logbook: 

 Record significant details and/or events, work, observations, material quantities, calculations, 
drawings, and related information directly in the field logbook.  If data-collection forms are in use, 
the information on the form need not be duplicated in the field logbook.  However, any forms used 
to record site information must be referenced in the field logbook. 

 Information must be factual and unbiased. 

 Do not start a new page until the previous one is full or has been marked with a single diagonal 
line so that additional entries cannot be made.  Use both sides of each page. 

 Write in black or dark blue indelible ink.   

 Do not erase, scribble over, or blot out any entry.  Do not use White-Out or like correction items.  
Before an entry has been signed and dated, changes may be made; however, care must be taken 
not to obliterate what was written originally.  Indicate any deletion by a single line through the 
material to be deleted.  Any change shall be initialed and dated.  Error codes (Attachment 1) 
should be added to the end of the deleted entry.  All error codes should be circled. 

 Do not remove any pages from the book. 

 Do not use loose paper and copy into the field logbook later. 

 Record sufficient information to completely document field activities and all significant 
details/events applicable to the project/task(s) covered by the logbook. 

 All entries should be neat and legible. 

Specific requirements for field logbook entries include the following: 

 Initial and date each page. 

 Sign and date the final page of entries for each day. 

 Initial, date, and if used, code all changes properly. 

 Draw a diagonal line through the remainder of the final page at the end of the day. 

 Record the following information on a daily basis: 

a) Date and time 

b) Name of individual making entry 

c) Detailed description of activity being conducted including well, boring, sampling, location 
number as appropriate 

d) Unusual site conditions 

e) Weather conditions (i.e., temperature, cloud cover, precipitation, wind direction and speed) and 
other pertinent data 

f) Sample pickup (chain-of-custody form numbers, carrier, time) 

g) Sampling activities/sample log sheet numbers 

h) Start and completion of borehole/trench/monitoring well installation or sampling activity 
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i) Health and Safety issues, such as PPE upgrades, monitoring results, near-misses, and 
incidents associated with the logbook areas 

j) Instrumentation calibration details 

Entries into the field logbook shall be preceded with the time of the observation.  The time should be 
recorded frequently and at the point of events or measurements that are critical to the activity being 
logged.  All measurements made and samples collected must be recorded unless they are 
documented by automatic methods (e.g., data logger) or on a separate form required by an operating 
procedure.  In such cases, the field logbook must reference the automatic data record or form. 

While sampling, make sure to record observations such as color and odor.  Indicate the locations from 
which samples are being taken, sample identification numbers, the order of filling bottles, sample 
volumes, and parameters to be analyzed.  If field duplicate samples are being collected, note the 
duplicate pair sample identification numbers.  If samples are collected that will be used for matrix 
spike and/or matrix spike/matrix spike duplicate analysis, record that information in the field logbook. 

A sketch of the station location may be warranted.  All maps or sketches made in the field logbook 
should have descriptions of the features shown and a direction indicator.  There must be at least one 
fixed point with measurements on any map drawn. Maps and sketches should be oriented so that 
north is towards the top of the page. 

Other events and observations that should be recorded include (but are not limited to) the following: 

 Changes in weather that impact field activities 

 Visitors to the site associated with the covered task(s).  Note their time of arrival and departure 
and provide a brief summary of their purpose on site.   

 Subcontractor activities applicable to the covered task(s) 

 Deviations from procedures outlined in any governing documents, including the reason for the 
deviation.  Deviations from procedures must be accompanied with the proper authorization. 

 Significant events that may influence data, such as vehicles in the vicinity of VOC sampling efforts 

 Problems, downtime, or delays 

 Upgrade or downgrade of personal protective equipment 

6.5 Post-Operation 

To guard against loss of data due to damage or disappearance of field logbooks, all original 
completed logbooks shall be securely stored by the project.  All field logbooks will be copied at the 
end of each work shift and attached to the daily reports. 

At the conclusion of each activity or phase of site work, the individual responsible for the field logbook 
will ensure that all entries have been appropriately signed and dated and that corrections were made 
properly (single lines drawn through incorrect information, initialed, coded, and dated).  The completed 
field logbook shall be submitted to the project records file. 

6.6 Restrictions/Limitations 

Field logbooks constitute the official record of on-site technical work, investigations, and data 
collection activities.  Their use, control, and ownership are restricted to activities pertaining to specific 
field operations carried out by Shaw personnel and their subcontractors.  They are documents that 
may be used in court to indicate and defend dates, personnel, procedures, and techniques employed 
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during site activities.  Entries made in these notebooks should be factual, clear, precise, and as non-
subjective as possible.  Field logbooks, and entries within, are not to be utilized for personal use. 

7. ATTACHMENTS 

 Attachment 1, Common Data Error Codes 

8. FORMS 

None. 
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Attachment 1 
Common Data Error Codes 

COMMON DATA ERROR CODES 

 RE Recording Error 

 CE Calculation Error 

 TE Transcription Error 

 SE Spelling Error 

 CL Changed for Clarity 

 DC Original Sample Description Changed After Further Evaluation 

 WO Write Over 

 NI Not Initialed and Dated at Time of Entry 

 OB Not Recorded at the Time of Initial Observation 

All Error Codes should be circled. 
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STANDARD OPERATING PROCEDURE 

Subject: Field Logsheet 

1. PURPOSE 

This procedure is intended to communicate the requirements for proper use and completion of 
Field Logsheets to document sample collection and data gathering activities.  Field Logsheets are 
often utilized to document single location/event information.  Examples include boring logs and 
drum/container logs.  This procedure also provides several templates that may be utilized or 
modified to a particular need.   

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where Field Logsheets are utilized to 
document data and/or sample collection information.  This procedure does not mandate the use 
of Field Logsheets on all Shaw E & I data/sample collection efforts, and projects/programs are 
free to utilize other means (Field Logbooks, direct data entry, etc.) to document sample collection 
and other pertinent data gathering activities. 

3. REFERENCES 

 U.S. Environmental Protection Agency, 1998, EPA Guidance for Quality Assurance Project 
Plans, EPA/600/R-98/018, Washington, D.C. 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, EM200-1-3, Washington, D.C. 

4. DEFINITIONS 

None 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility 

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this SOP should be directed to 
the Field Sampling Discipline Lead.  

5.2 Project Responsibility 

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (i.e. checkprints, calculations, 
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reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

Field Logsheets can be prepared to address the specific needs of each project and they can even 
be converted to laptop data entry forms.  Field Logsheets are considered legally defensible, and 
all appropriate requirements must be observed.  

6.1 Required Information 

All Field Logsheets must contain entry lines for the following in addition to whatever sample/data 
gathering-specific information is desired: 

 Site/Project Name 

 Project Number 

 Date (including time if required to properly document)  

 Comments or Issues area to record any non-specified information pertinent to the 
sample/data collection effort 

 Initial or signature line for person responsible for completion 

6.2 Proper Completion/Use 

Whenever Field Logsheets are utilized, the following requirements must be strictly followed and 
enforced: 

 Field Logsheets are to be completed in real-time.  They should not be filled out by 
transcription from another source. 

 All corrections must be single-line cross-out with the initials of the person making the 
correction. 

 All data/information areas must be completed.  If an entry line/block is not applicable to a 
particular sample/data gathering effort, this must be indicated on the form by either a single 
line cross-out or the letters “NA” being written in the data line/block.   

7. ATTACHMENTS 

None. 

8. FORMS 

 Container Field Logsheet 

 Soil/Sediment Field Logsheet 

 Surface Water Field Logsheet 

 Air Field Logsheet 
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Container Field Logsheet  
(FS002.1_0) 

 

 
Date: Time: Site:

Container Number: Project #:

Container Size: Weather:

Container Location: Photograph:

Container material of construction: plastic glass metal fiberboard

Container condition: intact bulging leaking

Lid type: screw bung ring

Lid material of construction: plastic glass metal fiberboard

Labels: manufacturer:

address:

content name:

chemical name:

chemical formula:

other:

Hazard flammability:

Label: reactivity:

health:

other:

PID: Calibration Date:

O2/LEL: Calibration Date:

Sampling Device: Decontamination technique:

Contents Description:

Amount: 1/4 1/2 3/4 full

Color:

State: solid liquid paste other:

Sample Number: Preservative:

QC Samples:

Analyses requested:

Analytical Laboratory:

Field Technician (Print):

Comments:
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Soil/Sediment Field Logsheet 
(FS002.2_0) 

 

 
Site Name: Project #:

Sample ID: Sample Location Sketch:

Sample Type*:

*: SED=Sediment; SUR=Surface soil;

SUB=Subsurface Soil; OTH=Other.

grab=Grab, comp=Composite

Date Sampled:

Time Sampled:

Depth (ft bgs):

Physical description:

Analyses requested:

Photograph Log #:

PID: Calibration Date:

O2/LEL: Calibration Date:

Weather:

Temperature: ° F

Sampling Equipment:

Equipment Decontamination Technique:

QC Samples:

Analytical Laboratory:

Comments:

Field Technician: (Print) Date:
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Surface Water Field Logsheet 
(FS002.3_0) 

 

 
Site Name: Project #:

Sample ID: Sample Location Sketch:

Date Sampled:

Time Sampled:

Depth (ft below surface):

Analysis Preservative

Field Reading Calibration Date

Sp cond:

pH: Photograph Log #:

Temp: Weather:

D.O.: Temperature: ° F

Turbidity: Sampling Equipment:

Equipment Decon Technique:

QC Samples:

Analytical Laboratory:

Comments:

Field Technician: (Print) Date:
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Air Field Logsheet 
(FS002.4_0) 

 

 

 

Site Name: Project #:

Sample ID: Sample Location Sketch:

Date Sampled:

Time Sampled:

Sampling Technique:

Analyses:

Field Reading Calibration Date

Photograph Log #:

Weather:

Temperature: ° F

Sampling Equipment:

Equipment Decon Technique:

QC Samples:

Analytical Laboratory:

Comments:

Field Technician: (Print) Date:
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STANDARD OPERATING PROCEDURE 

Subject: Chain of Custody Documentation - Paper 

1. PURPOSE 

The purpose of this procedure is to provide the requirements for completion of written Chain of 
Custody (COC) documentation and to provide a suggested Chain of Custody Form for project 
use.  

2. SCOPE 

This procedure is applicable to all Shaw E & I efforts where samples are transferred among 
parties, including to off-site testing facilities.  Adherence to this procedure is not required 
whenever the same individual/team is performing the sampling and testing within the same 
workday, and transfer to the testing process is being documented by other means, e.g. sampling 
and then field-screening in a mobile laboratory. 

3. REFERENCES 

 U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste; 
Physical/Chemical Methods, SW-846, Third Edition.  

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM200-1-3. 

 Shaw E & I, 2002, Sampler’s Training Course Handout. 

4. DEFINITIONS 

 Custody—The legal term used to define the control and evidence traceability of an 
environmental sample.  A sample is considered to be in an individual’s custody when it is in 
actual physical possession of the person, is in view of the person, is locked in a container 
controlled by the person, or has been placed into a designated secure area by the person.  

 Chain of Custody Form—A form used to document and track the custody and transfers of a 
sample from collection to analysis or placement in a designated secure area within the testing 
facility. 

 COC Continuation Page—Additional page(s) that may be included with a Chain of Custody 
form.  The continuation page(s) contain the information on additional samples contained 
within the same cooler/shipping container associated with the cooler/shipping container 
Chain of Custody form. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility 

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  
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5.2 Project Responsibility 

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting 
the requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Documentation 

All Chain of Custody documentation must be completed in indelible ink.  All corrections must be 
performed using standard single-line cross-out methods, and the initials of the individual making 
the change must be included beside the corrected entry.  

6.2 Continuation Pages 

Continuation pages may be utilized for shipping containers/coolers with sufficient samples/sample 
containers that all of the lines of the Chain of Custody form are used before the documentation of 
the cooler/shipping container is complete.  The number of pages in total must be filled out.  All 
samples entered onto a Continuation Page must be included in the same cooler/shipping 
container as those on the Chain of Custody form itself. 

6.3 Header Information 

 Each Chain of Custody form must be assigned a unique Reference Document Number–use 
the Project/proposal number followed by a unique numeric sequence or current date (if only 
one cooler sent per day).  Continuation Pages should contain the same Document Reference 
Number as the Chain of Custody form that they are associated with.  The project team should 
maintain a log of Chain of Custody Reference Document Numbers. 

 The page identifier and total page count section must be completed.  Total pages include the 
Chain of Custody form and any attached Continuation Pages. 

 Project number, name, and location information must be completed for all forms. 

 If available, the laboratory Purchase Order Number should be included on the appropriate 
line. 

 The name and phone number of the Project Contact should be included; the Project Contact 
should be a responsible individual that the laboratory may access to address analytical 
issues.  This person is usually the analytical lead for the project. 

 The Shipment Date should be provided on the applicable lines.   

 If shipping by carrier, the Waybill/Airbill Number must be included.  Note: couriers will not sign 
custody documents.  Therefore, inclusion of the waybill/airbill number on the Chain of 
Custody is the only means of documenting the transfer to the carrier. 

 Laboratory Destination and Contact information should be provided. 
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 The Sampler(s) names should be provided on the appropriate line.  This line should include 
all persons whose initials appear on any of the sample containers, to provide the laboratory a 
means of cross-referencing containers. 

 The “Send Report To” information should be completed.  If multiple reports/locations are 
needed, the information should be provided on a separate page included with the Chain of 
Custody documents. 

6.4 Sample Information Section–Including on Continuation Page(s) 

During actual sampling, each sample must be entered on the COC form at the time of collection 
in order to document possession.  The sampler must not wait until sampling is completed before 
entering samples on the COC. 

 Complete the Sample ID Number for each line.  If there are multiple container types for a 
sample, use additional lines to indicate the needed information. 

 Ensure that the Sample Description matches the description on the sample label–the 
laboratory will use this information for cross-referencing. 

 Provide the Collection Date and Time.  These must match those on the sample label and 
Field Logbook/Logsheets. 

 Indicate whether the sample is a Grab or Composite sample. 

 Indicate the Matrix of the sample.  Use the Matrix Codes listed on the Chain of Custody form. 

 Indicate the Number of Containers and the Container Type.  If a sample has multiple 
container types, use multiple lines and cross-out the information spaces to the left of the 
container blocks.  Failure to do this may cause the laboratory to log-in each container type as 
a separate sample/lab-ID, resulting in a confused report and invoice. 

– Alternatively, if each sample has the same number/type container types, use “various” in 
the Container Type block and provide detail in the Special Instructions section, e.g., 
“Each sample consists of one 16-oz jar, two pre-weighed VOC w/DI water, and one pre-
weighed VOC w/Methanol.”   

 Check the appropriate Preservative box for each line/container type. 

 Write in and check the Analyses Requested boxes for each line/container type.  The 
appropriate method number (e.g., EPA Method 8260C) must be written as well as the method 
name. 

 Indicate the Turn-around Time Requested for each sample. 

 Use the Special Instructions section to provide important information to the laboratory, e.g., 
samples that may require dilution or samples that will need to be composited by the 
laboratory.  This section may also be used to inform the laboratory of additional information 
contained in attachments to the Chain of Custody package. 

 Circle the appropriate QC/Data Package Level requested. 

6.5 Custody Transfer Section 

 The first Relinquished By space must be completed by the individual who will either transfer 
the samples or seal the shipping container. 
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 If the samples will be transferred to a courier, write the courier/carrier company in the 
Received By box and enter the Date and Time that the shipping container was closed. 

 All other transfers must be performed in person, and the Relinquisher must witness the 
signing by the Receiver. 

 A copy of the Chain of Custody form and all associated Continuation Pages should be 
maintained in the project files.  

7. ATTACHMENTS 

None. 

8. FORMS 

 Shaw E & I Chain of Custody Form 

 Shaw E & I COC Continuation Page 
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STANDARD OPERATING PROCEDURE 

Subject:  Custody Seals 

1. PURPOSE 

The purpose of this procedure is to provide the requirements for completion and attachment of 
Custody Seals on environmental samples and shipping containers.  

2. SCOPE 

This procedure is applicable to all Shaw E & I efforts where sample legal defensibility and custody 
integrity is desired.  Adherence to this procedure is not required whenever the same 
individual/team is performing the sampling and testing within the same workday, and transfer to 
the testing process is being documented by other means, i.e. sampling and then field-screening 
in a mobile laboratory. 

3. REFERENCES 

 U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste; 
Physical/Chemical Methods, SW-846, Third Edition.  

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM200-1-3  

 Shaw E & I, 2002, Sampler’s Training Course Handout. 

4. DEFINITIONS 

 Custody—The legal term used to define the control and evidence traceability of an 
environmental sample.  A sample is considered to be in one’s custody if it is in actual physical 
possession of the person, is in view of the person, has been locked in a container controlled 
by the person, or has been placed into a designated secure area by the person.  

 Custody Seal—Commercially available thin strips of adhesive paper with write-in lines for 
the date/time and identification of the using party.  Custody seals are placed over the caps of 
sample containers and along the cover seals of shipping containers as a means to detect 
tampering before arrival at the testing facility.  All Shaw E & I strategic alliance laboratories 
provide Custody Seals in their sample container supply kits. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  
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5.2 Project Responsibility  

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting 
the requirements of this procedure.  Shaw E & I employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (i.e. checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Completing the Custody Seal Information 

 All Custody Seals must be completed in indelible ink.  All corrections must be made using 
standard single-line cross-out methods, and the initials of the individual making the change 
must be included beside the corrected entry.  

 Each Custody Seal attached must be completed by writing the Date, at a minimum, and 
signing with full signature by the person responsible for the sealing of the sample.  

 If a space is provided, the Time should also be added. 

6.2 Attaching the Custody Seals 

Whenever possible, custody seals should be attached over the sample container lids during 
actual sampling and not when the samples are packaged for shipment. This will provide 
confidence in legal custody and will demonstrate non-tampering during the sample collection 
process.   

Do not attach custody seals to VOC sample containers, as contamination may occur.  For these 
samples, the custody seal should be used to seal the folded plastic zip bag that holds the sample 
containers. 

 For sample jars, the completed Custody Seal should be placed across the top of the lid with 
the edges below the lid/jar interface and attached to the jar material.  This will require the 
visible breaking of the seal in order to open the container. 

 Sample coolers and shipping containers should have Custody Seals attached in such a 
manner that the seal extends lengthwise from the top edge of the lid to the side of the 
cooler/container.  

7. ATTACHMENTS 

None. 

8. FORMS 

None. 
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STANDARD OPERATING PROCEDURE 

Subject:  Sample Labeling 

1. PURPOSE 

The purpose of this procedure is to provide the requirements for completion and attachment of 
sample labels on environmental sample containers.  

2. SCOPE 

This procedure is applicable to all Shaw E & I projects/proposals where samples will be collected.  

3. REFERENCES 

 U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste; 
Physical/Chemical Methods, SW-846, Third Edition. 

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM200-1-3  

 Shaw E & I, 2002, Sampler’s Training Course Handout. 

4. DEFINITIONS 

 Sample Label—Any writing surface with an adhesive backing that can be used to document 
sample identification information.  The sample label is attached to the sample container as a 
means of identification and, in some commercially available or laboratory-supplied 
containers, may be pre-attached.  All Shaw E & I strategic alliance laboratories provide 
sample labels or pre-labeled containers in their sample container supply kits. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting 
the requirements of this procedure.  Shaw E & I employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (i.e. checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   
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6. PROCEDURE 

 All sample labels must be completed in indelible ink.  All corrections must be performed using 
standard single-line cross-out methods, and the initials of the individual making the change 
must be included beside the corrected entry.  

 Sample labels should be completed and attached as samples are collected.  Do not wait until 
final packaging to attach and/or complete the sample labels.  

 Sample labels must be attached to the non-sealing portion of the container.  Do not place 
labels on or across sample container caps. 

 If the laboratory has provided pre-labeled containers, make sure to fill one for each parameter 
set needed.  Laboratory pre-labeled containers are often bar-coded and it is important to 
provide a complete container set for each sample. 

 The following information must be recorded on the Sample Label: 

– Sample Identification Number 

– Date and Time collected 

– Initials of person(s) responsible for collection 

 If a space is provided, the Analysis Requested should also be added. 

 If a Description is provided, remember it must match that on the Chain of Custody form for 
cross-referencing purposes. 

 Cover the completed and attached label with clear plastic tape to prevent bleeding of the ink 
if it becomes wetted.  Do not perform this step for pre-weighed VOC vials, as the final weight 
values will be influenced by the mass of the tape. Protect these containers by enclosing the 
rack/holder in a plastic bag within the cooler. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 

 

  



 Procedure No.  EI-FS012 
 Revision No. 1 
 Date of Revision 9/8/06 
 Page 1 of 3 
 

This document contains proprietary information of Shaw Environmental & Infrastructure Inc.  Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with theses materials, which may not be reproduced without express written permission of the company. 

STANDARD OPERATING PROCEDURE 

Subject:  Shipping and Packaging of Non Hazardous Samples 

1. PURPOSE 

The purpose of this procedure is to provide general instructions in the packaging and shipping of non-
hazardous samples.  The primary use of this procedure is for the transportation of samples collected 
on site to be sent off site for physical, chemical, and/or radiological analysis. 

2. SCOPE 

This procedure applies to the shipping and packaging of all non-hazardous samples.  Non-hazardous 
samples are those that do not meet any hazard class definitions found in 49 CFR 107-178, including 
materials designated as Class 9 materials and materials that represent Reportable Quantities 
(hazardous substances) and/or materials that are not classified as Dangerous Goods under current 
IATA regulations.   

In general most soil, air, and aqueous samples, including those that are acid or caustic preserved do 
not qualify as hazardous materials or dangerous goods.  An exception is methanolic soil VOC vials: 
these containers are flammable in any quantity and must be packaged, shipped, and declared as 
Dangerous Goods whenever transported by air. 

The Class 9 “Environmentally Hazardous” designation should only be applied to samples if they are 
known or suspected (via screening) to contain a sufficient concentration of contaminant to pose a 
health and/ or environmental risk if spilled in transport.  Samples for which screening has shown a 
potential hazard (i.e. flammability) or those that are derived from a known hazard, including a 
site/facility with confirmed contamination by an infectious substance must also be shipped in 
accordance with the applicable DOT/IATA requirements.  Refer to Shaw E & I SOP FS013. 

Improper shipment of hazardous materials, especially willful misrepresentation and shipment as non-
hazardous materials, is a violation of federal law and is punishable by fines and possible 
imprisonment of the guilty parties.  It is also a violation of Shaw E & I policy and can result in 
disciplinary action up to and including termination of employment. 

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and Analysis 
Plans, EM200-1-3, Washington, D.C. 

 U.S. Department of Transportation Regulations, 49 CFR Parts 108-178 

 International Air Transport Association (IATA), Dangerous Goods Regulations, current edition. 

4. DEFINITIONS 

 Cooler/Shipping Container—Any hard-sided insulated container meeting DOT’s or IATA’s 
general packaging requirements. 

 Bubble Wrap—Plastic sheeting with entrained air bubbles for protective packaging purposes. 
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of this 
procedure.  Questions, comments, or suggestions regarding this technical SOP should be sent to the 
Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task performance 
are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or designee, 
is responsible for ensuring that those activities are conducted in accordance with this and other 
appropriate procedures.  Project participants are responsible for documenting information in sufficient 
detail to provide objective documentation (i.e. checkprints, calculations, reports, etc.) that the 
requirements of this SOP have been met.  Such documentation shall be retained as project records. 

6. PROCEDURE 

6.1 Packaging 

 Use tape and seal off the cooler drain on the inside and outside to prevent leakage. 

 Place packing material on the bottom on the shipping container (cooler) to provide a soft impact 
surface. 

 Place a large (30-55 gallon or equivalent) plastic bag into the cooler (to minimize possibility of 
leakage during transit). 

 Starting with the largest glass containers, wrap each container with sufficient bubble wrap to 
ensure the best chance to prevent breakage of the container. 

 Pack the largest glass containers in the bottom of the cooler, placing packing material between 
each of the containers to avoid breakage from bumping. 

 Double-bag the ice (chips or cubes) in gallon- or quart-sized resealable plastic freezer bags and 
wedge the ice bags between the sample bottles. 

 Add bagged ice across the top of the samples. 

 When sufficiently full, seal the inner protective plastic bag, and place additional packing material 
on top of the bag to minimize shifting of containers during shipment. 

 Tape a gallon-sized resealable plastic bag to the inside of the cooler lid, place the completed 
chain of custody document inside, and seal the bag shut. 

 Tape the shipping container (cooler) shut using packing tape, duct tape, or other tear-resistant 
adhesive strips.  Taping should be performed to ensure the lid cannot open during transport.   

 Place a custody seal on two separate portions of the cooler, to provide evidence that the lid has 
not been opened prior to receipt by the intended recipient. 
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6.2 Labeling 

 A “This Side Up” arrow should be adhered to all sides of the cooler, especially ones without 
obvious handles. 

 The name and address of the receiver and the shipper must be on the top of the cooler. 

 The airbill must be attached to the top of the cooler. 

6.3 Shipping Documentation 

 A Cooler Shipment Checklist (Attachment 1) should be completed and kept in the project file. 

7. ATTACHMENTS 

 Attachment 1, Shaw E & I Cooler Shipment Checklist 

8. FORMS 

None. 
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Attachment 1 
Shaw E & I Cooler Shipment Checklist 

 

 

 

 

 

 Project Name   Project Number   

 Address   Date   Time   

 City, State, Zip   Fax No.   

 Site Contact No.    

SAMPLE CHECKLIST YES NO COMMENTS 
SAMPLE LIDS ARE TIGHT AND CUSTODY SEALS IN PLACE?      
ARE ALL SAMPLE NUMBERS, DATES, TIMES AND OTHER LABEL 
INFORMATION LEGIBLE AND COMPLETE? 

     

HAVE ALL SAMPLE NUMBERS, DATES, TIMES AND OTHER 
SAMPLING DATA BEEN LOGGED INTO THE SAMPLE LOG BOOK? 

     

DO SAMPLE NUMBERS AND SAMPLE DESCRIPTIONS ON THE 
LABELS MATCH THOSE ON THE COC? 

     

HAVE THE SAMPLES BEEN PROPERLY PRESERVED?      
HAVE THE CHAIN OF CUSTODIES BEEN FILLED OUT 
COMPLETELY AND CORRECTLY? 

     

DOES THE ANALYTICAL SPECIFIED ON THE COC MATCH THE 
ANALYTICAL SPECIFIED IN THE SCOPE OF WORK? 

     

HAVE THE COC’S BEEN PROPERLY SIGNED IN THE TRANSFER 
SECTION? 

     

PACKAGING CHECKLIST YES NO COMMENTS 
HAS EACH SAMPLE BEEN PLACED INTO AN INDIVIDUAL 
PLASTIC BAG? 

     

HAS THE DRAIN PLUG OF THE COOLER BEEN TAPED CLOSED 
WITH WATER PROFF TAPE FROM THE INSIDE? 

     

HAVE ALL THE SAMPLES BEEN PLACED INTO THE COOLER IN 
AN UPRIGHT POSITION? 

     

IS THERE ADEQUATE SPACING OF SAMPLES SO THAT THEY 
WILL NOT TOUCH DURING SHIPMENT? 

     

HAVE AN ADEQUATE NUMBER OF BLUE ICE PACKS OR WATER 
ICE BEEN PLACED AROUND AND ON TOP OF THE SAMPLE? 

     

HAS FRESH BLUE ICE OR WATER ICE BEEN ADDED TO THE 
COOLER THE DAY OF THE SHIPMENT? 

     

HAS THE COOLER BEEN FILLED WITH ADDITIONAL 
CUSHIONING MATERIAL? 

     

HAS THE COC BEEN PLACE IN A ZIPLOCK BAG AND TAPED TO 
THE INSIDE OF THE LID OF THE COOLER? 

     

HAVE CUSTODY SEALS BEEN PLACED ONTO THE LID?      
HAS THE COOLER BEEN LABELED “THIS SIDE UP”?      
IF REQUIRED, HAS THE COOLER BEEN LABELED WITH THE DOT 
PROPER SHIPPING NAME, UN NUMBER AND LABEL? 

     

HAS THE LABORATORY PERFORMING THE ANALYSES BEEN 
NOTIFIED OF THE SHIPMENT OF SAMPLES? 

     

PROBLEMS/RESOLUTIONS:   

  

  

PREPARED BY:   SIGNATURE   
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STANDARD OPERATING PROCEDURE 

Subject:  Decontamination of Contact Sampling Equipment 

1. PURPOSE 

This procedure is intended to provide minimal guidelines for the decontamination of contact sampling 
equipment.  Contact sampling equipment is equipment that comes in direct contact with the sample or 
the portion of a sample that will undergo chemical analyses or physical testing.     

2. SCOPE 

This procedure applies to all instances where non-disposable direct contact sampling equipment is 
utilized for sample collection and no project-specific procedure is in place. This procedure is not 
intended to address decontamination of peristaltic or other sampling pumps and tubing. The steps 
outlined in this procedure must be executed between each distinct sample data point. 

3. REFERENCES 

 U.S. Environmental Protection Agency, Region 4, 2001, Environmental Investigations Standard 
Operating Procedures and Quality Assurance Manual, 980 College Station Road, Athens, 
Georgia. November.   

 US Army Corp of Engineers, Washington, D.C., 2001, Requirements for the Preparation of 
Sampling and Analysis Plans (EM-200-1-3), February.   

4. DEFINITIONS 

 Soap⎯A standard brand of phosphate-free laboratory detergent, such as Liquinox®. 

 Organic Desorbing Agent⎯A solvent used for removing organic compounds.  The specific 
solvent would depend upon the type of organic compound to be removed.  See Attachment 1 for 
recommendations. 

 Inorganic Desorbing Agent⎯An acid solution for use in removing trace metal compounds.  The 
specific acid solution would depend upon the type of inorganic compound to be removed.  See 
Attachment 1 for recommendations. 

 Tap water⎯Water obtained from any municipal water treatment system.  An untreated potable 
water supply can be used as a substitute for tap water if the water does not contain the 
constituents of concern. 

 Distilled Water—Water that has been purified via distillation.  Distilled water can be purchased in 
most stores and is acceptable as a final rinse in non-trace analytical decontamination processes. 
Examples would include disposal profiling, HazCat, and other gross screening applications. 

 Analyte-free water⎯Water that has been treated by passing through a standard deionizing resin 
column, and for organics either distillation or activated carbon units.  At a minimum, the finished 
water should contain no detectable heavy metals or other inorganic compounds, and/or no 
detectable organic compounds (i.e., at or above analytical detection limits).  Type I and Type II 
Reagent Grade Water meet this definition as does most laboratory-supplied blank water.   
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of this 
procedure.  Questions, comments, or suggestions regarding this technical SOP should be sent to the 
Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task performance 
are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or designee, 
is responsible for ensuring that those activities are conducted in accordance with this and other 
appropriate procedures.  Project participants are responsible for documenting information in sufficient 
detail to provide objective documentation (checkprints, calculations, reports, etc.) that the 
requirements of this SOP have been met.  Such documentation shall be retained as project records.   

6. PROCEDURE 

Wear appropriate eye protection including safety goggles when working with corrosive liquids, 
especially when diluting concentrated materials to create low-percentage solutions and follow all 
project Health and Safety requirements.  Decontamination wastes are to be recovered and handled as 
impacted project waste materials and must be disposed of in accordance with regulatory 
requirements.  

A decontamination area should be established.  Implements can either be immersed in a 5-gallon 
bucket containing each solution/rinse or the solutions can be contained in hand-held units made of an 
inert and compatible material; such as a Teflon™ wash bottle.  The analyte-free water needs to be 
placed in a container that will be free of any compounds of concern.   

Consult Attachment 1 for the decontamination solutions/solvents appropriate to the task.  The 
minimum steps for decontamination are as follows: 

1. Remove particulate matter and other surface debris by brushing and/or dipping in the soap 
solution. 

2. Rinse thoroughly with tap water. 

3. If necessary, rinse with other applicable solutions/solvents.  If hexane is used, be sure to follow it 
with isopropyl alcohol to allow for the final water rinses to properly mix and contact the surface. 

4. Final rinse three times to make sure all residual solutions/solvents are removed. 

5. Place decontaminated equipment on a clean surface appropriate for the compounds of concern 
and allow to air dry. 

7. ATTACHMENTS 

 Attachment 1, Recommended Decontamination Procedures. 

8. FORMS 

None. 
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Attachment 1 
Recommended Decontamination Procedures 

 

 

 

 

 

Compound Detergent 
Wash 

Tap 
Water 

Inorganic 
Desorbing 

Agent 

Tap 
Water 

Organic 
Desorbing 

Agent1 

Final Water 
Rinse4 

Air 
Dry 

Organic Constituents 

Volatile Organic Compounds     Methanol 
Purge & 

Trap grade 

  

Base Neutrals/Acid 
Extractables/PCBs/Pesticides 

    Hexane 
followed by 
Isopropyl 
Alcohol 

  

Organic Bases2   1% nitric 
acid 

 Isopropyl 
Alcohol 

  

Organic Acids3   1% nitric 
acid 

 Isopropyl 
Alcohol 

  

Inorganic Constituents 

Trace Metals and Radio Isotopes   10% Nitric 
acid -Trace 

metals grade 

    

Cations/Anions        
Acidic Compounds        
Basic Compounds  
(caustic) 

  1% nitric 
acid 

    

 
1 – All organic solvents must be Pesticide Grade or better. The selection of appropriate solvent rinses should first consider if a known or suspected contaminant 

requires removal from sampling equipment. Secondly, identify whether the subsequent analytical protocol would be impacted by the proposed solvent or an 
impurity thereof (e.g., residual acetone present in isopropyl alcohol would be measured with certain volatile organics analysis). 

2 -  Organic bases include amines, hydrazines. 
3 - Organic acids include phenols, thiols, nitro and sulfonic compounds. 
4-    Use a grade of water appropriate to the application.  For trace level analysis this must be Analyte Free Water.  For non-trace applications store-bought 

distilled water is sufficient 
 
 
 
 
 
 
Adapted from: Appendix E, Requirements for the Preparation of Sampling and Analysis Plans (EM-200-1-3), February 2001.  US 
Army Corp of Engineers, Washington, D.C. 
 
  Revision 1- 3/2006 
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STANDARD OPERATING PROCEDURE 

Subject:  Data Usability Review 

1. PURPOSE 

The purpose of this procedure is to establish the means by which all subcontracted environmental 
analytical data will be reviewed for completeness and usability based upon comparison to the project 
action/decision levels and Data Quality Objectives before use in the intended decision-making 
processes.   

2. SCOPE 

This procedure applies to all subcontracted analytical data including faxed or e-mailed preliminary 
reports.   

By way of its requirements, this procedure prohibits verbal communication of analytical results and 
establishes minimum deliverable standards that must be provided for all subcontracted analytical data 
reports–including faxed or e-mailed preliminary reports.  These minimum standards include the 
following: 

 Sample Results 

 Chain of Custody – unless already available to the reviewer 

 Sample Receipt Documentation – unless already available to the reviewer 

 QC Summary – Laboratory Control Blank, Laboratory Control Spike, Matrix Spike, Matrix Spike 
Duplicate, Post-digest Spike 

 Surrogate Summary – (if applicable) 

 Hold-time Compliance Summary – or signed certification that all requirements were met 

 Initial and Continuing Calibration Information – or signed certification that it meets prescribed 
requirements 

 GC/MS Tuning Information – (if applicable) or signed certification that it meets prescribed 
requirements 

This procedure should be performed only by or under the oversight of properly qualified individuals.  
Oversight may be accomplished through provision of a project-specific and well-defined checklist, 
training in its use, regular QA checks, and real-time availability for issue resolution. 

3. REFERENCES 

 U.S. Environmental Protection Agency, National Functional Guidelines for Inorganic Data Review, 
EPA 540/R-94-013. 

 U.S. Environmental Protection Agency, National Functional Guidelines for Organic Data Review, 
EPA 540/R-94-012. 
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 U.S. Department of Defense, 2002, Department of Defense Quality Systems Manual for 
Environmental Laboratories, Final, June. 

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM-200-1-3. 

4. DEFINITIONS 

 Data Usability Review (DUR)⎯The cursory review of an analytical data package for 
completeness and compliance with the ordered analysis, specified quality, and method/project-
specific protocols before the data is used as input to a particular project decision-making process.  
The DUR process identifies any potential data quality issues and informs the data users of the 
effect on the data usability. 

 Data Quality Objectives⎯The empirical statements and quantitative measures necessary for a 
given set of measurements to be usable in the planned decision. 

 Data Quality Indicators⎯Field and laboratory measures for which compliance with specified 
requirements or limits can be construed to support attainment of the Data Quality Objectives in a 
given data set. 

 Analytical Data Package⎯The manner in which analytical results are provided from 
subcontractor laboratories.  Analytical Data Packages can be received via fax, e-mail, or postal 
mail. 

 QC Summary⎯A summary table of laboratory QC sample results. 

 Laboratory Control Blank (LCB)⎯Reagent Water or Clean Solid Matrix analyzed in the same 
manner as a sample to determine the Target Analyte concentration contribution due to 
contamination in the entire analytical system. 

 Laboratory Control Spike (LCS)⎯Reagent Water or Clean Solid Matrix spiked with a known 
concentration of target analytes and analyzed as a sample to determine the method accuracy of 
the analytical system. 

 Matrix Spike⎯A sample spiked with a known concentration of target analyte and analyzed along 
with the rest of the analytical batch.  The percent recovery of the target analytes is used to 
determine the effect on accuracy due to the sample matrix. 

 Matrix Spike Duplicate⎯A duplicate of the Matrix Spike used to determine the analytical 
precision, expressed as Relative Percent Difference (RPD) of the analytical system. 

 Surrogate Compound⎯In several organic methods, a compound similar in structure and 
chemical behavior to the target analytes, which is added to each Sample and QC Sample at a 
known concentration before the analysis begins.  The surrogate recovery is used to approximate 
the recovery of the target compounds based upon the behavior of chemically similar analytes. 

 Post-digest Spike⎯In metals analyses, used to determine the possibility of chemical 
interferences and digestion deficiencies.  If the normal QC results are unacceptable, a known 
concentration of the target analyte is added to the sample digestate.  The recovery is then used to 
determine if reanalysis or data qualification is warranted. 

 QC Acceptance Range⎯The limits that define QC results demonstrating compliant accuracy 
and precision. 

 Qualified Person⎯An individual capable through knowledge, education, formal training, and/or 
experience in the establishment and verification of analytical Data Quality Objectives.  The 
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Qualified Person is usually a chemist or environmental professional with several years of 
environmental analytical experience. 

 Trip Blank⎯In VOC analysis, a container of Reagent Grade Water that is included in the sample 
cooler and analyzed by the laboratory to determine if cross-contamination may have occurred in 
shipping. 

 Ambient or Field Blank⎯Reagent Grade Water containerized during sample collection activities 
and analyzed at the laboratory.  The results are used to determine if sample results may be 
biased by site environmental factors. 

 Equipment Blank⎯Final rinseate collected during sample equipment decontamination and 
analyzed by the laboratory.  The results indicate the effectiveness of the decontamination 
procedure. 

 Field Duplicate⎯An additional sample aliquot or, in some cases, a collocated sample that is 
collected and analyzed.  The results are compared with the original samples as an indication of 
the overall precision of the entire sampling and analytical process. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility 

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of this 
procedure.  Questions, comments, or suggestions regarding this technical SOP should be directed to 
the Field Sampling Discipline Lead.  

5.2 Project Responsibility 

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task performance 
are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or designee, 
is responsible for ensuring that the activities are conducted in accordance with this and other 
appropriate procedures.  Project participants are responsible for documenting information in sufficient 
detail to provide objective documentation (checkprints, calculations, reports, etc.) that the 
requirements of this SOP have been met.  Such documentation shall be retained as project records.  

6. PROCEDURE 

6.1 First-Level Review of the Data Package 

Verify that the package contains all of the required elements listed in Section 2.  If any items are 
missing, contact the laboratory immediately and correct the situation. 

Compare the reported results to the Chain of Custody request, and verify that all expected samples 
and analyses results were reported.  If results are missing, contact the laboratory and correct the 
situation.  If the “missing” data is not available yet, perform partial review of the data provided and 
hold the package for follow-up once the non-reported results are provided. 

6.2 Second-Level Review 

Consult the project Chemical Quality Plan (SAP, QAPP, etc.) for information concerning sample types 
and analysis requirements. 
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Compare the reported analytes, methods, and detection limits to those in the project plan for the 
specific analyses.  Be sure to account for indicated and reasonable increased reporting limits due to 
dilutions or sample effects.  Address any discrepancies with the laboratory directly. 

Compare the results to project action-levels, and circle or otherwise mark all results above the limits. 

6.3 QC Level Review 

Consult the project Data Usability Review Checklists and/or the project Chemical Quality Plan and 
evaluate all provided QC results against project acceptance limits. 

Mark or flag any results that are outside of the project limits and note on the applicable checklist (if 
using one). 

Also evaluate any Field QC results such as Duplicates and Trip Blanks against requirements and note 
any issues. 

6.4 Usability Review  

If all QC results for all samples are within the acceptance ranges, complete the appropriate section of 
the checklist and then date and sign the completed checklist. 

If all QC is acceptable and you are not using a checklist, you must indicate data usability directly on 
the data package itself or on a separate cover sheet.  To do this, date and initial the QC Summary 
pages and write "QC acceptable data OK for use" on the cover sheet or QC Summary page. 

If any QC is non-compliant, review its impact to use as project data by referencing the QC Results 
Impact Table attached to this SOP and consult with the Qualified Person to determine final 
acceptability.  Note on the Data Report itself or checklist all discrepancies and the reasons for data 
acceptance, qualification, or rejection.  If a Qualified Person has made the decision, this should also 
be noted.  

If any of the data is determined to be unusable, immediately notify the Project Manager and project 
site personnel.  

6.5 Reporting of Usability Review Results 

Project personnel must be provided either a spreadsheet summary of the results with an attached, 
signed and dated Statement of Usability, or the complete Data Package with the project-specific Data 
Usability Review documentation.  At no time are results to be communicated verbally. 

7. ATTACHMENTS 

 Attachment 1, Project QC Impact Table 

8. FORMS 

None. 

 



 Procedure No.  EI-FS020 
 Attachment No. 1 
  
  
  
 

Page 1 of 4 

Attachment 1 
Project QC Impact Table 

QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

DISPOSAL 

Trip Blank Contaminated No effect No effect No effect No effect  

LCB Contaminated No effect on data  No effect on data  No effect unless contamination is >10% 
of action-level reject  

No effect unless contamination 
is =/> the difference between 
result and action-level  

LCS Low Recovery If MS/MSD are acceptable or 
Surrogates are acceptable and the RL 
is at most 20% of action-level Data 
accepted   

If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted   

Otherwise, flag and qualify that 
results may in fact be greater than 
action-level  

If MS/MSD are acceptable or 
Surrogates are acceptable and LCS is 
within 10% of acceptance limit and 
result is above action-level Data 
accepted  

Otherwise, flag and qualify result as 
suspected to be above action-level 

No effect on data 

LCS High Recovery No effect on data No effect on data If MS/MSD are acceptable or 
Surrogates are acceptable evaluate 
potential bias in QC and accept data  

No effect on data 

Matrix Spike Low %R If MSD and LCS acceptable and 
Surrogates or Post-spike within range 

Data is accepted with precision 
qualifier 

If MSD and LCS ac-
ceptable and Surrogates 
or Post-spike within range 

Data is accepted with precision 
qualifier 

No effect on data No effect on data 

Matrix Spike High %R No effect on data No effect on data No effect on data No effect on data 

MS/MSD RPD High No effect on data No effect on data No effect on data No effect on data 

Surrogate %R Low If surrogate %R values are at least 
70% of acceptance limit, Data is 
acceptable 

If surrogate %R values are at least 
70% of acceptance limit, Data is 
acceptable 

No effect on data No effect on data 

Surrogate %R High No effect on data No effect on data If surrogate %R values are within 30% 
of acceptance limit Data is 
acceptable 

No effect on data 
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QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

REMEDIATION or TREATMENT MONITORING 

Trip Blank Contaminated No effect No effect If TB is greater than 10% of action-level 
or result reject data 

No effect 

Duplicate Precision outside limits No effect unless Duplicate is either 
above or within 50% of action-level - 
in this case qualify sample data and 
report with Duplicate result as “highest 
probable value” 

No effect unless Duplicate is either 
above or within 30% of action-level 
- in this case qualify result as 
“assumed above action-level” 

If Duplicate is either above or within 
20% of action-level qualify result as 
“assumed above action-level” 

No effect-report result even if 
Duplicate is below action-level 

LCB Contaminated No effect on data No effect on data If LCB is greater than 10% of action-
level or sample result Data is 
unacceptable 

No effect on data 

LCS Low Recovery If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted  

No effect on data 

LCS High Recovery No effect on data No effect on data If MS/MSD are acceptable or 
Surrogates are acceptable evaluate for 
bias Data accepted  

No effect on data 

Matrix Spike Low %R If  %R>50 and LCS acceptable-Data 
accepted 

If  %R>50 and LCS acceptable-
Data accepted 

If %R>50 LCS acceptable Data 
accepted (evaluate potential low bias in 
results below action-level)  

No effect 

Matrix Spike High %R No effect on data No effect on data If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range Data is accepted with precision 
qualifier 

No effect on data 

MS/MSD RPD High No effect on data unless perceived 
native concentration in MS or MSD 
result would be above action-level.  In 
this case, reject data as highly 
suspect and advise review of 
sampling and lab sub-sampling 
procedures  

No effect on data unless perceived 
MS or MSD native concentration 
would be above action-level.  In this 
case, qualify results as potentially 
above action-level 

If the perceived native result of either 
the MS or MSD is greater than 110% of 
action-level qualify data as being 
above action-level 

No effect on data 
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QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

Surrogate %R Low 1) If confined to one Surrogate in a 
fraction, Data is acceptable 

2) If surrogate %R values are at least 
80% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 

2) If surrogate %R values are at 
least 80% of acceptance limits, 
Data is acceptable 

No effect on data No effect on data 

Surrogate %R High No effect on data No effect on data If Surrogate %R is greater than 120% 
of acceptance limit, Data is 
unacceptable 

No effect on data 

VERIFICATION or CLOSURE ANALYSIS 

LCB Contaminated No effect on data 

Comment LCB contamination 

No effect on data 

Comment LCB contamination 

If LCB is greater than 10% of action-
level or sample result, Data is 
unacceptable 

If LCB is greater than 10% of 
action-level or sample result, 
Data is unacceptable 

LCS Low Recovery If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted  

If MS/MSD are acceptable or 
Surrogates are 
acceptable Data accepted  

LCS High Recovery No effect on data No effect on data If MS/MSD are acceptable or 
Surrogates are acceptable Data 
accepted   
(evaluate potential bias in reported 
result)  

If MS/MSD are acceptable or 
Surrogates are 
acceptable Data accepted  

Matrix Spike Low %R If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision 
qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 

Matrix Spike High %R If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision 
qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 

MS/MSD RPD High No effect on data If sample result is greater then 90% 
of action-level, Data is 
unacceptable 

If RPD is greater than 110% of 
acceptance limit, Data is unacceptable 

If RPD is greater than 110% of 
acceptance limit, Data is 
unacceptable 
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QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

Surrogate %R Low 1) If confined to one Surrogate in a 
fraction, Data is acceptable 

2) If surrogate %R values are at least 
80% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 

2) If surrogate %R values are at 
least 80% of acceptance limits, 
Data is acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 

2) If surrogate %R values are at least 
80% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate 
in a fraction, Data is acceptable 

2) If surrogate %R values are at 
least 80% of acceptance limits, 
Data is acceptable 

Surrogate %R High 1) If confined to one Surrogate in a 
fraction, Data is acceptable 

2) If surrogate %R values are within 
20% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 

2) If surrogate %R values are within 
20% of acceptance limits and other 
QC is within acceptance limits, Data 
is acceptable 

If any Surrogate %R is greater than 
110% of acceptance limit, Data is 
unacceptable 

1) If confined to one Surrogate 
in a fraction, Data is acceptable 

2) If surrogate %R values are 
within 20% of acceptance limits, 
Data is acceptable 
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STANDARD OPERATING PROCEDURE 

Subject:  Soil Sampling using a Soil Probe or Core-Type Sampler 

1. PURPOSE 

The purpose of this document is to provide the methods and procedure for sampling of soils and 
other solids using soil probes and core-type devices.  These samplers can be used when 
matrices are composed of relatively soft and non-cemented formations.  They are utilized to 
collect near-surface core samples and can also be placed into boreholes at specified depths.  Soil 
probe/corer samplers provide an intact depth-specific sample for geotechnical, chemical, 
radiological, or biological analysis  

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where soil samples will be collected via 
hand-operated soil probe/corer methods and no project-specific procedure exists.  This procedure 
is not applicable to drilling or direct push methods. 

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, EM-200-1-3. 

 American Society for Testing and Materials, Standard Practice for Soil Investigation and 
Sampling by Auger Borings, D1452-80 (re-approved 2000). 

 U.S. Environmental Protection Agency, 1994, Soil Sampling, EPA/ERT SOP 2012, 
November. 

4. DEFINITIONS 

 Soil Corer—A sample collection device consisting of extension rods, a T-handle, and a 
sampling head.  The sampling head is a thin-walled two-piece metal tube, split lengthwise, 
into which a metal or plastic sleeve is placed.  The tube halves are held together with screw-
locked ends, the bottom one having a point.  The sleeve fills with material as the sampler is 
forced downward, allowing for an undisturbed core to be collected 

 Soil Probe—A core sample collection device consisting of a thin-walled metal tube with a 
cutting edge on the bottom.  The tube is cut-away from its tip to approximately one-third of 
the way to its top to allow material to enter.  The top of a soil probe is removable, and a 
plastic or metal sleeve is inserted through the top and is held in place by the reduced 
diameter of the tube at the top of the cutout.  Soil probes can be attached to extension rods 
and T-handles or may be of one-length construction.  Samples collected from a soil probe are 
almost always submitted to the laboratory intact. 
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

The sampling procedure is as follows: 

1. Assemble the sampler by inserting the appropriate sample tube and close the ends.  If using 
extension rods, attach the sampler by its top to the bottom rod.  Attach the T-handle either to 
the extension rod or directly to the sampler head. 

2. If desired, place plastic sheeting around the targeted location to keep sampled material in 
place.  Use a knife to cut an access hole for the sample location. 

3. Don a pair of clean sample gloves. 

4. Remove any surficial debris (e.g. vegetation, rocks, twigs) from the sample location and 
surrounding area. 

5. If the sample will be collected from a depth beyond the surface, use a hand-auger to remove 
the overburden and expose the “target” sample depth.  Measure the depth of the hole with a 
rule or stiff tape to confirm that the target depth has been reached. 

6. If the sampling depth is below where the sampling device can be seen while sampling, 
measure the distance from the tip to top of the sampler and mark the extension rod at this 
distance plus the depth of the hole with tape as a reference. 

7. Change sample gloves just prior to collecting the sample, especially if an auger was used to 
expose the target depth  

8. To collect the sample using a Soil Corer, place the point of the assembled corer directly on 
the ground or in the auger hole and, while holding it vertical, push straight down into the soil.  
Do not twist.  A slide hammer may be required for hard or stiff materials. 

9. A Soil Probe should be placed into the location and pushed downward with a twisting motion 
to allow the cutting edge to work.  Do not drive or hammer the sampler as this will damage 
the cutting tip. 
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10. Continue to force the sampler downward until either the top joint is touching the ground or the 
reference mark is even with the top of the auger hole.  This will ensure that the entire sleeve 
is filled with material. 

11. Extract the sampler by pulling upward with a slight rocking or twisting motion until the head is 
fully out of the hole.   

12. Wipe the sampler head with a cloth or towel and remove it from the T-handle or extension 
rod. 

13. Disassemble the sampler and remove the sleeve.  Also perform any field screening desired 
(e.g., PID screen). 

14. For a Soil Probe sample, the sleeve will most likely be submitted intact.  Wipe the outside of 
the sleeve and use a knife to cut off any material sticking from the end so that the ends are 
even.  Place Teflon™ tape over the ends and cap both ends.  Be sure to label the top and 
bottom of the sample interval. 

15. A Soil Corer sample may be submitted intact, especially for geotechnical parameters.  If this 
is the case, wipe the outside of the sleeve and use a knife to cut off any material sticking from 
the end so that the ends are even.  Place Teflon™ tape over the ends and cap, labeling the 
sleeve and marking the top and bottom of the sample interval. 

16. If the Soil Corer sample will be aliquotted into other containers, use a knife to split the sleeve 
lengthwise and remove the top section to expose the sample. 

17. If sampling for Volatile Organic Compounds (VOCs), collect sample aliquots from the intact 
core first using an EnCore™ or other syringe-type device.   

18. Place the remaining material directly into sample jars or into a mixing bowl for 
homogenization and containerization.  Cap the sample container(s), label it/them, complete 
the documentation, and place the sample container(s) into the sample cooler. 

19. Decontaminate the sampler. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 
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STANDARD OPERATING PROCEDURE 

Subject:  Well Purging and Sampling Preparation 

1. PURPOSE 

This procedure is intended to provide the methods to be used for preparing groundwater wells for 
sampling.  Preparation includes accessing the well, screening for VOCs (if required), measuring 
depth and water column height, determining the well volume, and purging the stagnant 
groundwater from the monitoring well.  This procedure presents methods for purging using both 
bailer and pump techniques.  This procedure does not address low-flow or micro-purging, which 
is covered in Procedure No. EI-FS111. 

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where groundwater samples will be 
collected from a monitoring well and where no project/program-specific procedure is in place.  
Unless specifically directed in project/program plans, well purging will be considered complete 
when 3 to 5 well volumes have been removed from the well and/or the well water quality 
parameters (pH, specific conductivity, temperature, dissolved oxygen) collected during purging 
have stabilized for three consecutive readings.  

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, Section C.2, EM200-1-3, Washington, D.C. 

 American Society for Testing and Materials, D6634-01, Standard Guide for Selection of 
Purging and Sampling Devices for Ground-Water Monitoring Wells, West Conshohocken, PA. 

 American Society for Testing and Materials, D4448-01, Standard Guide for Sampling 
Ground-Water Monitoring Wells, West Conshohocken, PA. 

4. DEFINITIONS 

 Bailer—A device used to collect water typically consisting of a long tube with a check valve 
system attached to a rope or cable.  The bailer is lowered into the water, and once the 
desired depth is reached, the check valve is set by causing an upward motion on the bailer.  
Bailers are constructed of stainless steel, polyethylene plastic, or Teflon™.  Bailers made of 
polyethylene and Teflon™ may be considered disposable.  

 Pump—An electric, compressed air, or inert gas driven device that raises liquids by means of 
pressure or suction.  The types of pumps used for well purging should be chosen based on 
the well size and depth, the type of contaminants, and the specific factors affecting the overall 
performance of the sampling effort.  Pump types that may be used include centrifugal, 
peristaltic, centrifugal submersible, gas displacement, and bladder pumps. 

 Well Purging—The action of removing stagnant groundwater using mechanical means from 
a monitoring well.  Well purging is performed prior to collecting groundwater samples from a 
well for purposes of attaining representative samples from the groundwater zone where the 
monitoring well is screened.   
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure and utilizing materials of a construction specified in the project 
plans or applicable to the contaminants of concern and other aspects of the sampling effort.  
These aspects may include well diameter, well construction materials, depth to water, and the 
presence of DNAPL or LNAPL contaminants.  Shaw employees conducting technical review of 
task performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Considerations 

When planning for the well sampling task, the following variables should be reviewed to 
determine which well purging method to use: 

 Recharge capacity of each well: The recharge capacity of a well will determine how fast the 
well should be purged.  The purge rate should be the same as the recharge rate of the 
groundwater zone to prevent drawing the water table down and creating a cascading effect of 
groundwater entering the well along the well screen.  If recharge rates are greater than 0.5 
gallons per minute, bailers or pumps may be used to remove water from the well.  Wells with 
slow recharge rates (<0.5 gpm) may need to be sampled using other methods such as low-
flow or micro-purge techniques that do not agitate the well and therefore do not require full 
purging.   

 Well construction details, including well depth, diameter, screened interval, screen 
size, material of construction, and depth to water table:  The diameter and well depth will 
determine the size of the pump or bailer that will be required to remove water.  The screen 
opening size will limit the rate at which water can be removed from the well due to high flow 
rates through the screen creating turbulent flow. 

 Groundwater quality, including type and concentration of chemical compounds 
present:  Choose a device that is constructed of materials compatible with the chemicals in 
the groundwater.  Chemical contaminants can also dictate the rate at which the water can be 
removed from the well.  Whenever possible, wells that contain VOCs should be purged using 
low-flow purging methods to prevent volatilization. 

 Presence of LNAPL or DNAPL:  If LNAPL or DNAPL are present, it is not recommended 
that the well be purged, due to the potential for creating a contaminated smear zone. 
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6.2 Equipment 

The following equipment is recommended for use in conducting well purging: 

 Bailers and line 

 Pump and discharge hose/line 

 Water level indicator 

 Swabbing materials 

 pH meter–if desired 

 Specific conductance meter–if desired 

 Temperature meter or gauge–if desired 

 Nephelometer-turbidity–if desired 

 Dissolved Oxygen meter–if desired 

 Photoionization detector (PID) 

 Drums or tanks to contain the purge water 

 Field log book or sheets 

 Calculator 

 Plastic sheeting to spread around sampling area 

6.3 Pre-Purging 

To prevent cross contamination of other wells on site, upgradient and background wells should be 
sampled first.  The procedure for pre-purging is as follows: 

 Prepare the area surrounding the well by placing plastic sheeting on the ground surface to 
prevent potential cross-contamination of the purging and sampling implements. 

 Place and secure the drum, tank, or suitable purge-water container in close proximity to the 
well for the collection and storage of purge water.  Purge water must be containerized and 
disposed of in the manner specified in the project/program plan or as the client directs.  
Never return purge water to the well.  If in doubt or where requirements are not specified, 
handle all purge water as waste and dispose of it accordingly.   

 If screening for organics, measure and record the background organic vapors in the ambient 
air using a PID in accordance with manufacturer recommendations. 

 Open the well casing, remove the well cap, and immediately measure and record the organic 
vapor levels from the head space within the well casing using a PID, if required, in 
accordance with manufacturer recommendations. 

 Measure the depth to the static water level and the depth to the bottom of the well using the 
water level indicator in accordance with Procedure EI-FS108, Water Level Measurements. 

 Calculate the volume of water within the well casing and screen as follows: 

V = [π(di/2)2 (TD-H)] (7.48) 
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Where: 

 V = volume of groundwater in the casing, gallons 

 di =  inside diameter of casing, feet 

 TD = total well depth, feet 

 H = depth to the static water level, feet 

Alternatively, for typical well casing diameters, the Volume can be determined as follows: 

V = CF × (TD-H) 

Where: 

V = volume of groundwater in casing, gallons 

CF = Casing Factor, gallons per linear foot-from table below   

Well Diameter 
(inches) 

Casing Factor (CF) 
(gallons/foot) 

2 0.16 

4 0.65 

6 1.47 

8 2.61 

10 4.08 

12 5.88 
 

6.4 Well Purging by Bailing 

The well must not be bailed dry; water should be purged from the well at the same rate as it 
recharges to prevent loss of contaminants through degassing and to prevent agitation, which may 
release false levels of fine-grained particles or sediments to the groundwater zone.  Water level 
measurements may be performed to verify that water levels remain constant during bailing. 

The procedure for well purging by bailing is as follows: 

 Attach new bailer line to a clean bailer or new disposable bailer.  Attach the other end of the 
bailer line to the protective casing or your wrist allowing sufficient length to reach the well 
screen depth. 

 Slowly lower the bailer down the well to avoid agitating the water and begin bailing 
groundwater by allowing water to pass through the bailer check valve into the bailer.  
Remove the filled bailer and empty the water into the purge-water container. 

 If water quality parameters are not being used to determine stabilization, remove 5 well 
volumes from the well and then sample using a freshly decontaminated reusable or unused 
disposable bailer.  Do not sample with the same bailer used to purge. 

 If water quality parameters are being used to determine stabilization, two well volumes should 
be removed and the water quality parameters measured and recorded as the last bailer 



 Procedure No.  EI-FS110 
 Revision No. 1 
 Date of Revision 9/21/06 
 Page 5 of 5 
 

This document contains proprietary information of Shaw Environmental & Infrastructure Inc.  Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with theses materials, which may not be reproduced without express written permission of the company. 

amount is removed from the well.  This should be done by filling measurement containers 
with water directly from the bailer and taking readings. 

 Continue purging until 3 to 5 well volumes have been removed from the well and three 
consecutive water quality parameter reading sets yield results within 10 percent of each 
other.  For pH use +/- 0.3 units as the standard.  

 Once stabilization has been achieved, collect the sample using a freshly decontaminated 
reusable or unused disposable bailer.  Do not sample with the same bailer used to purge. 

6.5 Well Purging Using a Pump 

The well must not be pumped dry; water should be purged from the well at the same rate as it 
recharges to prevent loss of contaminants through degassing and to prevent agitation, which may 
release false levels of fine-grained particles or sediments to the groundwater zone.  Water level 
measurements may be performed to verify that water levels remain constant during pumping. 

The procedure for well purging using a pump is as follows: 

 Review and understand the proper operating and maintenance instruction for each type of 
pump that is used prior to placing the pump in the well.  Each pump type has specific 
procedures for operation.   

 Assemble the pump and discharge line in accordance with manufacturer instructions.  Ensure 
the pump discharge line is long enough so that the pump intake can be located within the well 
screen area and the discharge end can reach the purge water container. 

 Lower the pump into the well until it is submerged and at the desired pumping depth. 

 Start the pump and begin monitoring discharge rates and volume collected. 

 If water quality parameters are not being used to determine stabilization, remove 5 well 
volumes from the well and then sample using the appropriate method.   

 If water quality parameters are being used to determine stabilization, remove 2 well volumes 
and measure and record the water quality parameters at regular intervals as the purging 
continues.  This can be accomplished either by using in-line direct-reading instruments or by 
collecting the pump discharge into appropriate measurement containers.  

 Continue purging until 3 to 5 well volumes have been removed from the well and three 
consecutive water quality parameter reading sets yield results within 10 percent of each 
other.  For pH use +/- 0.3 units as the standard. 

 Once the stabilization has been achieved, collect the sample using a method applicable to 
the well and contaminants of concern. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 
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STANDARD OPERATING PROCEDURE 

Subject:  Low Flow/Micro-Purge Well Sampling  

1. PURPOSE 

This procedure is intended to provide methods for low-flow sampling of groundwater from 
monitoring wells.  Low-flow or micro-purge sampling is a method of collecting samples from a well 
that does not require the removal of large volumes of water from the well and therefore does not 
overly agitate the water and suspended particles or potentially aspirate VOCs.  The method 
entails the removal of water directly from the screened interval without disturbing any stagnant 
water above the screen by pumping the well at low enough flow rates to maintain minimal 
drawdown of the water column followed by in-line sample collection.  Typical flow rates for low-
flow sampling range from 0.1 L/min to 0.5 L/min depending on site characteristics.   

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where groundwater samples will be 
collected from a monitoring well using low-flow or micro-purge methods and where no 
project/program specific procedure is in use.   

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, Section C.2, EM200-1-3, Washington, D.C. 

 American Society for Testing and Materials, D6771-02, Standard practice for Low-Flow 
Purging and Sampling for Wells and Devices Used for Ground-Water Quality Investigations, 
West Conshohocken, PA. 

 American Society for Testing and Materials, D4448-01, Standard Guide for Sampling 
Ground-Water Monitoring Wells, West Conshohocken, PA . 

 U.S. Environmental Protection Agency Region 1, 1996, Low Stress (Low Flow) Purging and 
Sampling Procedure for the Collection of Ground Water Samples from Monitoring Wells, 
SOP GW0001, Revision 2, July 30.  

4. DEFINITIONS 

 Low Flow—Refers to the velocity that is imparted during pumping to the formation adjacent 
to the well screen, not necessarily the flow rate of the water discharged by the pump at the 
surface. 

 Micro-purge—Another term for low-flow sampling referred to as such due to the fact that 
pre-sampling groundwater removal (purging) is performed at flow rates 2 to 3 orders of 
magnitude less than typical bailer or pump methods.  

 Pump—An electric, compressed air, or inert gas driven device that raises liquids by means of 
pressure or suction.  The types of pumps used for well purging should be chosen based on 
the well size and depth, the type of contaminants, and the specific factors affecting the overall 
performance of the sampling effort.  Low flow/micro-purge sampling is performed using 



 Procedure No.  EI-FS111 
 Revision No. 1 
 Date of Revision 9/21/06 
 Page 2 of 5 
 

This document contains proprietary information of Shaw Environmental & Infrastructure Inc.  Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with theses materials, which may not be reproduced without express written permission of the company. 

specially constructed pumps, usually of centrifugal, peristaltic, or centrifugal submersible 
design, with low draw rates (<1.0L/min). 

 Well Purging—The action of removing groundwater using mechanical means from a 
monitoring well prior to collecting groundwater samples.  Purging removes the stagnant 
groundwater from the column allowing the groundwater surrounding the well screen to enter 
the collection zone.  

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure and utilizing materials of a construction specified in the project 
plans or applicable to the contaminants of concern and other aspects of the sampling effort.  
These aspects may include well diameter, well construction materials, depth to water, and the 
presence of DNAPL or LNAPL contaminants.  Shaw employees conducting technical review of 
task performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

Low-flow/micro-purge sampling involves removing water directly from the screened interval 
without disturbing any stagnant water above the screen or without lowering the water table.  
Since it is not based upon the removal of well volumes, it requires in-line monitoring of water 
quality parameters which may include pH, specific conductivity, temperature, dissolved oxygen, 
and redox potential to determine when the groundwater sample zone has stabilized.  The sample 
is then collected using the same pump directly from the discharge tubing. 

6.1 Considerations 

The following variables should be reviewed in planning for low-flow purging and sampling: 

 Recharge capacity of each well: The recharge capacity of a well will determine how fast the 
well should be purged.  The purge rate should be no greater than the recharge rate of the 
groundwater zone to prevent water table drawdown. 

 Well construction details, including well depth, diameter, screened interval, screen 
size, material of construction, and depth to water table:  The diameter and well depth will 
determine the size of the pump and the location from which the pump will operate.  Peristaltic 
and suction draw pumps are only viable at depths of less than 25 feet.  The pump intake 
should be placed within the well screen. 
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 Pump:  Low-flow purging and sampling can be used in any well that can be pumped at a 
constant rate of not more than 1.0 L/min.  Continuous discharge and cycle discharge pumps 
with adjustable flow rate controls should be used to avoid causing continuous drawdown.  
Whenever possible, dedicated pumps should be installed to avoid disturbing the water 
column. 

 Groundwater quality, including type and concentration of chemical compounds 
present:  Low-flow methods can be used for all types of aqueous-phase contamination, 
including VOCs, SVOCs, metals, pesticides, PCBs, radionuclides, and microbiological 
constituents.  Pump parts and tubing should be made of materials that are compatible with 
the analytes of interest.  

6.2 Equipment 

The following equipment is recommended for use in conducting well purging: 

 Pump capable of <1.0L/min draw rates 

 Discharge line constructed of material compatible with the contaminants of interest.  Enough 
for a fresh line to be used at each well   

 Water level indicator 

 Flow-through Water Quality Meter (pH, specific conductance, temperature, optional Dissolved 
Oxygen, Redox potential)–calibrated 

 Nephelometer–for turbidity measurement-calibrated (if required) 

 Photoionization Detector (PID)–calibrated (if screening for VOCs is required) 

 Drums or tanks to contain the purge water 

 Field log book 

 Calculator 

 Plastic sheeting 

 Sample containers and preservatives 

 Ice and Ziploc-type bags 

6.3 Pre-Sampling 

To prevent cross-contamination of other wells on-site, upgradient and background wells should 
be addressed first.  It is also a good idea to use fresh discharge line for each well as the low-flows 
make it difficult to flush contaminants between samples.  The procedure for pre-sampling is as 
follows: 

 Prepare the area surrounding the well by placing plastic sheeting on the ground surface to 
prevent potential cross-contamination of the pump and discharge hose or sample equipment 
and materials. 

 Place and secure the drum, tank, or suitable purge water container in close proximity to the 
well for the collection and storage of purge water.  Purge water must be containerized and 
disposed of in the manner specified in the project/program plan or as the client directs.  
Never return purge water to the well.  If in doubt or where requirements are not specified, 
handle all purge water as waste and dispose of it accordingly. 
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 If performing VOC screening, measure and record the background organic vapors in the 
ambient air using a PID, in accordance with manufacturer recommendations. 

 Open the well casing, remove the well cap, and immediately measure and record the organic 
vapor levels from the head space within the well casing using a PID, in accordance with 
manufacturer recommendations. 

 Measure the depth to the static water level using the water level indicator in accordance with 
Procedure EI-FS108, Water Level Measurements. 

6.4 Well Purging  

The procedure for well purging is as follows: 

 Review and understand the proper operating and maintenance instruction for each type of 
pump that is used prior to placing the pump in the well.  Each pump type has specific 
operating procedures.   

 Some wells may include a dedicated pump that is already placed in the well along the well 
screen.  If this is the case, review well construction data to verify the proper placement of the 
pump intake.  Inspect the location where the discharge line and pump support cable exit the 
well to determine that they are in the proper position (markings should be present at the well 
head to show this). 

 Assemble the pump and clean discharge line in accordance with manufacturer instructions.  
Ensure the pump discharge line is long enough so that the pump intake can be located within 
the well screen area and the discharge end can reach the purge water container.   

 Slowly lower the pump into the well until it is submerged and at the desired pumping depth. 

 Connect the pump discharge to the flow-through water quality meter system in accordance 
with the manufacturer’s procedure. 

 Start the pump and begin monitoring discharge rates and volume collected.  Adjust flows if 
necessary to remain in a range of 0.1 to 0.5L/min without exceeding the well discharge rate. 

 Monitor and record the pH, conductivity, temperature, dissolved oxygen, redox potential, and 
turbidity at set intervals (2 to 10 minutes). 

 Collect the sample following the procedure below when all monitored water quality 
parameters are stable, as indicated by three consecutive readings differing by less than 10 
percent.  For pH use +/-0.3 units as the standard. 

6.5 Sample Collection 

The procedure for sample collection is as follows: 

 Prepare the sample bottles and preservatives required for the sampling. 

 Don a pair of clean gloves. 

 Collect the sample immediately after purging through the pump discharge line.  

– Fill VOA vials first (reduce the flow rate of the pump discharge) allowing the liquid to 
slowly fill the container without agitation and obtain a meniscus slightly above the top of 
the vial. 

– Cap and check all VOA vials for entrained air by slowly tipping and observing for bubbles.  
If any are present, discard the sample and collect again as above. 
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 Continue filling all required sample bottles. 

 Add preservatives to the samples as needed, and place the sample bottles on ice.  Note that 
most sample bottles come with preservatives already added.  If such is the case, do not 
overfill the bottles. 

 Replace the well cap, if required, and lock the cover. 

 Record the sampling information. 

 For a dedicated down-hole pumping system, do not decontaminate the pump but rinse the 
water quality meter’s flow-cell and probes with distilled water. 

 If using a non-dedicated pump and meter system, decontaminate the pump and meter. 

– Retrieve the pump and remove and dispose of the discharge line, including the line 
leading to and from the water quality meter system. 

– Rinse the water quality meter system with distilled water. 

– Attach a few feet of clean line to the pump and water quality meter system with a 
discharge end into the purge waste container. 

– Place the pump into a container of distilled water, adjust the flow to its maximum, and 
allow the entire system to flush with distilled water for at least 5 minutes or longer if the 
waste does not appear to be clean. 

 Secure the area by removing equipment and materials, properly dispose of plastic sheeting 
and other disposable sampling materials, and close the purge water container(s). 

 Proceed to the next well and repeat the process using clean discharge tubing for each well 
sampled. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 
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STANDARD OPERATING PROCEDURE 

Subject:  Water Quality Meter Use 

1. PURPOSE 

This procedure is intended to provide general guidance and methods for using a field meter to 
measure water quality parameters from groundwater or surface water that is being purged, 
sampled, or monitored. 

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where water quality monitoring is required 
using a water quality meter.  The water quality meter may be a stand-alone meter or it may be a 
combined multi-probe unit used to measure temperature, pH, specific conductance, and/or other 
water quality parameters.  The most common methods used for measuring water quality are 
instruments that measure in-situ parameters in one of the following two ways: 

 Water is extracted from its source using a pump and measured in a flow-through cell or in 
some instances captured and then measured in individual aliquots.  This method is preferred 
when monitoring wells are sampled for laboratory analysis of chemical parameters, and 
groundwater purging is required. 

 The meter is submerged directly into the sample source, such as a monitoring well or surface 
water body, to collect in-situ monitoring parameters. 

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, EM-200-1-3, Washington, D.C. 

 American Society of Testing and Materials, Standard Guide for Selection of Purging and 
Sampling Devices for Ground-Water Monitoring Wells, D6634-01, West Conshohocken, PA. 

 American Society of Testing and Materials, Standard Guide for Sampling Ground-Water 
Monitoring Wells, D4448-01, West Conshohocken, PA. 

4. DEFINITIONS 

 Water Quality Meter—A device used to measure specific field parameters indicative of water 
quality, such as temperature, pH, specific conductance, and/or other parameters.  The meter 
may be stand-alone or it may be a combined multi-probe unit. 

 Pump—An electric, compressed air, or inert gas-driven device that raises liquids by means of 
pressure or suction.  The types of pumps that should be used for water quality monitoring 
should be chosen based on the well size and depth, the type of contaminants, and the 
specific factors affecting the overall performance of the sampling or monitoring effort.  The 
types of pumps that may be used include centrifugal, peristaltic, centrifugal submersible, gas 
displacement, and bladder pumps. 

 pH—The negative log of the hydrogen ion concentration (-log10 [H+]); a measure of the 
acidity or alkalinity of a solution, numerically equal to 7 for neutral solutions, increasing with 
increasing alkalinity and decreasing with increasing acidity.  The scale is 0 to 14. 
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 Turbidity—A measure of overall water clarity determined by measuring the degree to which 
light traveling through a water column is scattered by the suspended organic (including algae) 
and inorganic particles.  Turbidity is commonly measured in Nephelometric Turbidity Units 
(NTU), but may also be measured in Jackson Turbidity Units (JTU). 

 Specific Conductance (SC)—A measure of how well water can conduct an electrical 
current.  Conductivity increases with increasing amount and mobility of ions such as chloride, 
nitrate, sulfate, phosphate, sodium, magnesium, calcium, and iron, and can be used as an 
indicator of water pollution.  The unit of conductance is expressed as microsiemens 
(1/1,000,000 siemen) per centimeter, or µS/cm. 

 Oxidation-Reduction (Redox) Potential—A measure in volts of the affinity of a substance 
for electrons compared with hydrogen.  Liquids that are more strongly electronegative than 
hydrogen (i.e. capable of oxidizing) have positive redox potentials.  Liquids less 
electronegative than hydrogen (i.e. capable of reducing) have negative redox potentials. 

 Dissolved Oxygen (DO)—Refers to the amount of oxygen expressed as mg/L that is 
contained in particular water.  The amount of oxygen that can be held by the water depends 
on the water temperature, salinity, purity, and pressure. 

 Salinity—The amount of dissolved salts in water, generally expressed in parts per thousand 
(ppt). 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility 

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead. 

5.2 Project Responsibility 

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP. 

For those projects where the activities of this SOP are conducted, the Project Manager or 
designee is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records. 

6. PROCEDURE 

6.1 Equipment 

The following equipment is recommended for use in performing water quality measurements: 

 Water Quality Meter(s) 

 Spare parts such as alkaline batteries (if used) and sensor probes 

 Pump and discharge hose/line for use with a flow-through cell 

 Paper towels or lint-free wipes 
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 De-ionized water 

 Sample gloves 

 Calibration solutions for all parameters being measured; within expiration dates 

 Plastic sheeting 

 Logbook or log sheets 

6.2 General Instructions 

 Ensure that the measuring range of the instrument encompasses the expected sample 
concentration or units. 

 Before going to the field, locate all necessary field supplies such as deionized water, 
calibration solutions, decontamination supplies, and spare parts. 

 Consult the instrument’s operation manual as well as the project-specific sampling plan to 
verify that you have prepared the proper equipment and supplies to successfully complete 
the work. 

6.3 Calibration 

Calibration must be performed at least once per day during operation.  Calibrate the meter 
according to the instrument’s operating manual.  If sampling and monitoring is being performed 
for long periods of time, periodically check the instrument calibration using the operating manual’s 
recommended frequency. 

In order to avoid limiting the field personnel to one particular model, only general calibration 
instructions are presented in this procedure. 

 Locate a clean, protected area in which to set up and calibrate the instrument.  Ensure that 
sufficient supplies of de-ionized water, clean paper towels, buffer solutions, and standard 
solutions are available. 

 Inspect the meter and probes for damage.  Some of the probes are very delicate or have a 
thin membrane installed over the probe.  Be careful when handling the meter/probes so as 
not to damage them.  If damaged, replace probes in accordance with the instrument’s 
operating manual or obtain a different meter. 

 Turn on the meter and allow it to “warm-up” for the manufacturer-specified time (usually 
15 to 30 minutes).  Check the battery power to determine if the meter has sufficient power to 
operate for the monitoring period.  Replace the batteries, if necessary. 

 Calibrate the meter according to the instrument’s operating manual.  In general, calibration is 
performed by immersing the probe(s) in aliquots of calibration standard solution(s) and 
following certain meter keystrokes to set the calibration for each parameter.  Do not immerse 
the probe into the stock container of the solution.  Always transfer a small amount of the 
solution into a separate container to calibrate the probe(s).  If calibrating for multiple 
parameters using more than one solution, be sure to wipe off and rinse the probe with de-
ionized water between solutions. 

 Recheck each parameter after calibration by immersing the probe into the calibration solution 
and reading it like a sample reading.  If the agreement is not within 25% of the solution’s 
known concentration, repeat the calibration process with a new solution aliquot. 
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 Discard the used calibration solution aliquots when finished into an appropriate waste 
container. 

 Record the calibration data in the field logbook or log sheet. 

6.4 Operation of the Instrument 

 If using a flow-through cell system, attach the extraction pump and lines in accordance with 
the pump and meter manufacturer’s instructions.  Allow the lines to fill and the probes to 
become immersed before switching the instrument to its measurement mode. 

 If using a down-hole system, allow a few minutes for the probe to stabilize before taking a 
reading. 

 Operate the meter in accordance with the instrument’s operating manual. 

 Collect the field parameter reading(s) per the project requirements, and record them in a field 
logbook or on log sheets. 

 Decontaminate the meter before collecting data from the next sample source.  For a flow-
through system, flush the lines with three line volumes of de-ionized water or replace with 
new ones between samples. 

7. ATTACHMENTS 

None. 

8. FORMS 

None. 

 

 


